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TRUONG PAI HQC CONG NGHIEP VIET TRI KHOA HOC VA CONG NGHE

NGHIEN CUU VE DICH THONG KE THEO CUM TU VA THU NGHIEM VOI CAP
NGON NGU ANH - VIET

Kiéu Coéng Chinh, P Thi Bich Ngoc?

'Phong Coéng tac Sinh vién va Tuyén sinh, Truong Pai hoc Cong nghiép Viét Tri
2Phong Té chirc - Hanh chinh, Truong Pai hoc Cong nghiép Viét Tri

*Email: chinhkc@vui.edu.vn

Toém tit:

Ngon ngir cua may dich cang ngay cang gan véi ngdn ngir ciia ngudi. Ngoai ra cung vei hé théng dich
maéy thdng k&, cac san pham g dung ngay cang giup con ngudi trao déi thong tin dé dang hon, téc do
nhanh hon va cung véi nhiéu ngon ngit hon. Phuong phap dich may théng ké theo véi hé théng Moses
gom day du cac thanh phan dé tién xu ly dir liéu, huan luyén mé hinh ngén ngir va md hinh dich. N6 ciing
bao gom cac cong cu tuning cho cac md hinh nay st dung huan luyén véi 15 tdi thiéu va danh gia két qua
dich str dung diém BLEU.

Tir khoa: Dich mdy, diém BLEU, Moses

STUDY ON STATISTICAL TRANSLATION BASED ON PHRASE AND
EXPERIMENT WITH ENGLISH - VIETNAMESE LANGUAGE PAIR

Abstract:

The language of machine translation is getting closer and closer to human language. In addition, along with statistical
machine translation systems, application products increasingly help people exchange information easier, faster and with more
languages. Statistical machine translation method based on cluster model with moses system includes full components for data
preprocessing, language model training and translation model. It also includes tuning tools for these models using training with
minimal error and evaluating translation results using BLEU scores.

Keywords: Machine translation, BLEU scores, Moses

1. GIOI THIEU

Hién nay trén thé gidi c6 khoang 5650 ngon
ngit khac nhau, véi mot sé lugng ngdn ngi 16n
nhu vy dd gy ra rat nhiéu kho khin trong viéc
trao d6i thdng tin, trong giao tiép, dong thoi ngan
can su phat trién caa thuong mai va mau dich
qudc té . Véi nhitng khé khin nhu vay nguoi ta
da phai diung dén mot doi ngii phién dich khong
16, dé dich cac van ban, tai liéu, 16i ndi tir tiéng
nudc ndy sang tiéng nudc khac [1]. Nhiing cong
viéc d6 mang tinh chat tha céng, nang nhoc trong
khi khéi lugng van ban can dich ngay cang nhiéu.
Pé khic phuc nhiing nhugc diém trén con nguoi
da nghi dén viéc thiét ké mot mo hinh tu dong
trong cdng viéc dich, do d6 ngay tir khi xuat hién
chiéc may tinh dién tir dau tién nguoi ta di tién
hanh nghién ciu vé dich may. Cong viéc dua ra
md hinh tu dong cho viéc dich da va dang dugc
phét trién, mic du chua giai quyét duoc triét dé
I6p ngdn ngtt tu nhién. Nhung su ra doi caa chung
da khang dinh duoc ich loi to Ién vé mat chién

luoc va kinh té, ddng thoi cac van dé lién quan
dén dich may ciing 1a nhiing chii d& quan trong
cua nganh khoa hoc may tinh, bai ching lién quan
dén van dé xir ly ngdn ngir ty nhién mat trong
nhiing van dé cé y nghia nhat ma tri tu¢ nhan tao
c6 kha ning giai quyét. Nguoi ta tin rang viéc xu
Iy ngbn ngir ty nhién trong d6 c6 dich may s€ la
giai phap cho viéc mé rong canh cta dbi thoai
ngudi-may, lac d6 con ngudi khong phai tiép xtc
v6i may qua nhitng dong lénh ciing nhac nira ma
c6 thé giao tiép mot cach truc tiép voi may.

2. THU'C NGHIEM

2.1. Cong cu tién xik ly cho hé dich
2.1.1. Méi trwong trien khai

Phan cang: Bo xir ly Intel Core i5-8350U
1.7GHz up to 3.6Ghz, RAM 8GB, HDD free
50GB.Phan mém:

Hé diéu hanh Ubuntu 22.04 64 bit.
2.1.2. Chuan bi dir liéu dau vao cho h¢ dich
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Dir ligu dau vao la di liéu song ngit Anh —
Viét: Str dung gan 55.000 cap cau Anh — Viét.

2.1.3. Huan luyén mé hinh dich

- St dung bd cdng cu ma ngudn mo Moses:
Moses la hé dich may thdng ké cho phép ngudi
dung d& dang tao ra md hinh dich cho bat cir mot
cap ngdn ngit ndo. Moses cung cap ca hai loai md
hinh dich la dua trén cum va dua trén cay. Bo
cbng cu Moses (Moses Toolkit) 1a mot bo nghién
ctru dich hoc thuat day da. Moses bao gom day du
céc thanh phan dé tién xu ly dir liéu, huan luyeén
md hinh ngbn ngr va m6 hinh dich. Ngoai ra
Moses ciing bao gdm cac cdng cu tuning cho cac
md hinh nay st dung huan luyén véi 13i téi thiéu
va danh gia két qua dich sir dung diém BLEU [2].
Moses str dung cac chuan cong cu ngoai cho mét
s6 cong viéc dé tranh sy trung lap, nhu GIZA++
[3] cho giong hang tir va SRILM cho m6 hinh hoa
ngon ngir [4].

B6 giai ma Moses c6 kha nang chdp nhan céc
cau dau vao don gian, cAc mang ric rdi hoic dan
xen, twong tu nhu cac b giai ma dich may théng
ké khac nhu MITLL/AFRL hoic hé théng ITC-
irst. Bo giai md ddng thoi cling tao ra cac loai
output khac nhau, phén loai tir 1-best téi n-best
trong danh sach va tir dién tur.

Moses str dung cac chuan cong cu ngoai Véi
mot s6 cong viéc dé tranh sy tring lip, nhu
GIZA++ cho giong hang tur va SRILM cho mo
hinh héa ngdn ngit. Pong thoi, boi céc tac vu
thuong ton CPU, bo cong cu duoc thiét ké dé 1am
viéc voi Sun Grid Engine trong moi treong song
song dé tang hiéu qua dau ra.

Pé thdng nhit cac giai doan thir nghiém, mot
tién ich duoc phét trién dé chay cac thir nghiém
1ap lai. Giai phap nay st dung cac cong cu bao
gom trong Moses va yéu cau cac thay doi t6i thiéu
dé cai cai dat.

Bo cong cu duoc luwu trir va phat trién trén
sourceforge.net tir khi tao ra. Moses c6 mot cong
ddng nghién ctu dang hoat dong. (Tai Vé tai:
http://sourceforge.net/projects/mosesdecoder/)

Noi c6 thé tim dugc rat nhiéu thdng tin vé
project nay. Moses la chu dé Cua ndm cua Johns
Hopkin University Workshop vé dich may [5]. Bo
giai ma la thanh phan quan trong nhét trong
Moses. Dé lam giam thiéu cac sai s6t khi hoc cho
c4c nha nghién ciu, bo giai ma dwoc phat trién

KHOA HOC VA CONG NGHE

thay thé cho Pharaoh — mét bo giai mé dua trén
cum rat thong dung.

BLEU: B¢ do duoc sir dung phé bién dé danh
gia tw dong chat luong caa dich may l1a BiLingual
Evaluation Understudy Score, viét tit 1a BLEU,
do Papineni dé xuit nim 2002. Y tuéng chinh 1a
so sanh ban dich tu dong vai ban dich chuan do
ngudi dich, dugc xac dinh dya trén sé luong
n—gram gidng nhau gitra ban dich cua cau ngudn
vé6i cac cau tham chiéu tuong tng, c6 xét téi yéu
t6 do dai cua cau.

BLEUscore = BP. e(Ziz1 Wilogpi)

Trong do:

pi: Gia tri trung binh cua d6 chinh xac n-gram
dugc thay doi.

wi: Trong sb tich cuc.

BP (Brevity Penalty): Phat ngan dung dé phat
cac ban dich qua van tat. Phat ngan duoc tinh toan
trén toan b kho ngir lidu.

1 if
el if

c>r
8P =1 c<r

Trong do:
c¢: do dai cua ban dich.
r: d dai caa kho ngir liéu tham chiéu.

Piém BLEU nhan gié trj trong khoang [0,1] dé
do murc d6 tuong tw Cla van ban dugc dich bang
may vai tap dir liéu chat lugng cao do chuyén gia
dich.

Céc hé thong sém c6 nhu Thu vién dong hang
(ATS) va Pharaoh [6] duoc st dung trong nghién
ctu rat rong rai. ATS 1a mot hé thong dan xen khi
cac l6p tir duoc dich nhu cac phrase nhung thuc
té thi 1a dich tir sang tir. Pharaoh thay thé cac 16p
tir bang cac cé4c 16p tir ngoai (surface word) do vay
loai bo dugc cac lop tur trong giai ma. Ciling co
nhiéu cac hé giai ma cho mé hinh dich dua trén
cum tir khac da st dung transducer trong s hiru
han trang thai nhung lai gap van dé 16n trong viéc
mo hinh viéc sip xép lai. Mat khac, ¢ rat nhiéu
cac hé thong nay lai di kém voi ban quyén sir
dung. ATS chua hé cho ra ban md ngudn mé, con
vo1 Pharaoh dugc dua ra nam 2003 thi cling la
mot ban dich nhi phan cung tai liéu. Nhirng han
ché da duoc khic phuc phan nao trong hé thong
Moses. Muc dich chinh ctia hé théng Moses 13 tao
ra bo giai ma mo rong, co thoi gian chay chap
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nhin dugc so véi cac hé théng tuong tu, d& sir
dung va la su lva chon tét hon cho cac nha nghién
ctru trong linh vyuc bé giai ma cua dich may théng
ké.

- Str dung mo hinh ngdn ngir SRILM: Cac mé
hinh ngdn ngir chuan, khong mat mat duoc xay
dung su dung SRI Language Modelling Toolkit
(SRILM). SRILM Ia mot du &n ma ngudn mé bao
gom nhiéu chuong trinh, thu vién C++ va script
hd tro trong viéc xay dung va thir nghiém cac mé
hinh ngdn ngir cho nhan dang tiéng néi hoic cac
tng dung khac. N6 hd trg nhiéu kiéu mé hinh
ngdn ngir khac nhau dua trén thong ké vé n-gram.
SRILM di duoc phat trién tir naim 1995 & Phong
nghién cttu cdng nghé tiéng néi SRI, va van con

KHOA HOC VA CONG NGHE

dang duoc tiép tyc sira chita, mé rong boi nhiéu
nha nghién curu trong cong dong NLP.

~Ta sur dung script ngram-count trong SRILM
dé xady dung md hinh ngdn ngtr, m6 hinh ngén
ngir chi duoc xay dung trén ngdn ngir dich.

- GIZA++ 1a chuong trinh dung dé giéng hang
tur va trinh ty cta céc tir trong corpus song ngi
nham muc dich lién két ca&c md hinh phu thudc
vao 16p tir. GIZA++ thyc thi md hinh déng hang
HMM: Baum Welch training, thuat toan Forward-
Backward...; GIZA++ 1a bién thé cua mé hinh
IBM 3 va 4. GIZA dugc thiét ké va viét boi Franz
Josef Och.

2.2. Thuc nghi¢gm
2.2.1. Dir ligu dau vao

Bdng 2.1: Bang diz liéu hudn luyén dau vao

Tiéu chi Hun luyén diéu chinh tham sé danh gia
Ngbn ngit Tiéng Anh  Tiéng Viét Tiéng Anh  Tiéng Viét Tiéng Anh  Tiéng Viét
S6 cau 58542 58542 203 203 500 500
S6 tur 514545 538441 2095 1952 4921 4657
Ten tép tin thyc 5k1b_tn.en 5kl1b tn.vn 5k1 de.en 5k1 dv.en 5kl ts.en 5kl ts.vn

nghiém

2.2.2. Qua trinh chuin bi dir liéu va huan luyén
Chudn bi dé liéu

Téch tir cho céc file dit liéu dau vao

scripts/tokenizer/tokenizer.perl -1 en <
corpus/5k1b_tn.en > corpus/europarl.tok.en
scripts/tokenizer/tokenizer.perl -1 en <
corpus/5k1b_tn.vn > corpus/europarl.tok.vn
scripts/tokenizer/tokenizer.perl -1 en <
corpus/5k1_de.en > corpus/dev.tok.vn
scripts/tokenizer/tokenizer.perl -1 en <
corpus/5k1_dv.en > corpus/dev.tok.en
scripts/tokenizer/tokenizer.perl -1 en <
corpus/5k1_ts.en > corpus/test.tok.en
scripts/tokenizer/tokenizer.perl -1 en <

corpus/5k1_ts.vn > corpus/test.tok.vn
- Cit cac cau dai cho 2 tép dix liéu huan luyén

scripts/training/clean-corpus-n.perl
corpus/europarl.tok vn en corpus/europarl.clean 1
40

- Chuyén vé chir thuong

scripts/tokenizer/lowercase.perl <
corpus/europarl.clean.en >
corpus/europarl.lowercased.en

scripts/tokenizer/lowercase.perl <
corpus/europarl.clean.vn >

corpus/europarl.lowercased.vn

Xay deng md hinh ngdn nga

Ta xay dung md hinh ngdn ngi trén ngon ngi
dich — tieng Viét véi d6 dai la 3-gram

opt/srilm/bin/i686/ngram-count -order 3 -
interpolate -kndiscount -text

corpus/europarl.lowercased.vn -Im
corpus/europarl.Im.vn
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Hudn luygn mé hinh dich

scripts/training/train-model.perl -bin-dir bin -
external-bin-dir bin -scripts-root-dir bin -root-dir.
-corpus corpus/europarl.lowercased -f en -e vn -
alignment grow-diag-final-and -reordering msd-
bidirectional-fe -Im
0:3:/home/tudn/corpus/europarl.Im.vn:0

Toi wu tham so

scripts/training/mert-moses.pl
corpus/tuning/input corpus/tuning/reference
bin/moses  model/moses.ini --working-dir
/home/tudn/tuning/ --rootdir /home/tudn/scripts/

scripts/ems/support/reuse-weights.perl
tuning/moses.ini < model/moses.ini >
moses.weight-reused.ini

2.2.3. Chay thir va danh gia két qua dich cia
hé thong
Chay ther

sources/mosesdecoder/moses-
cmd/src/bin/moses-config moses.weight-
reused.ini-input-file corpus/test.tok.en >
corpus/output

Ddnh gid két qud dich ciia hé thong

101012/wrap-xml.perl
corpus/50001_test.vn.sgm en < corpus/output >
corpus/output.sgm

101012/wrap-xml.perl
corpus/50001_test.vn.sgm en < corpus/test.tok.en
> corpus/input.sgm

101012/mteval-v11b.pl -r
corpus/50001_test.vn.sgm -t corpus/output.sgm -
s corpus/input.sgm

3. KET QUA VA THAO LUAN
3.1. Thyc hién dich véi ciu don gian
Bdang 3.1: Thuc hién dich cau don gian

Thoi gian

Tiéu chi Dung tai vao bo Thm glan
lugng . dich cau
nhé&
Bang 3250 555035 01025
cum Mb

Thuc nghiém cau don gian tép tin dau vao voi
dung luong bang cum 325Mb dau vao voi thoi
gian tai dir liéu vao bo nhé theo cau hinh may tinh

KHOA HOC VA CONG NGHE

hién tai 12 50.213s sau khi tai 1&n hoan tat thuc
hién dich toan bo cac cau don gian trong bang
cum thoi gian dich 172.554s. Vi s6 luong va thoi
gian trén dugc danh gia kha tét.

3.2. Thuc hién dich mgt doan van ban

Thuc nghiém véi mot doan van ban dung
lugng 6.5kb/line dau. Thoi gian tai vao b6 nho
43.522s hoan tat sau d6 thuc hién dich ho ra két
qua 172.544s.

Bdng 3.2: Thyc hién dich cdu don gidn

Thoi gian

Tiéu Dungluong ... .° . Thoigian

chi  filefline  @vaobd . can
nhé

Bing  cowplline 435225 172.554s

cum

3.3. Danh gia va phén tich két qua theo c& dir
lieu huan luyén

Ta lan luot thyc hién huan luyén vai cac ¢ di
liéu khac nhau tir 10.000, 20.000, ..., 50.000 cap
cau, sau d6 thyc hién danh gia chat lwong dich cac
cip cau trén dwa vao cach cham diém Bleu. Biém
BLEU s& thay d6i khi thuc hién dua dix liéu huan
luyén khac nhau. Céc cip cau dau vao cang ting
1én thi diém Bleu ciing dong thoi ting theo chat
lwong dich sé& tét hon.

Bdng 3.3: Két qua ddanh gid chat lwong dich theo c&

dir lidu
Bleu/c 10.00 20.00 30.00 40.00 50.00
au 0 0 0 0 0
biem 196 2479 2738 296 31.64
Bleu

Vi dir ligu dau vao tang dan, dir liéu cang 16n
thi cho ching ta chat lugng dich cang tot. Voi
10.000 c3p cau cua ngir liéu dau vao chi cho ta
diém BLEU 19.6, day la s6 diém tuong doi thap,
nhung véi s6 luong 50.000 ciap cau sb diém
BLEU la 31.64, véi s6 diém 31.64 c6 thé thiy day
1a diém kha tét dbi vai mot hé dich may. Chat
luogng cua hé dich may phu thuoc kha nhiéu vao
kich ¢4 dit liéu dugc huan luyén.

3.4. Panh gia va phan tich két qua theo chiéu
tang cua d¢ dai cum tw

Thir nghiém thay doi do dai cum tir 16n nhét
(max phrase lenghth) trong bang phrase-table cua
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mo hir]h dich thdng ké, thuc nghiém voi do dai
I6n nhat caa cum tir 1a 7 (mac dinh), 6, 5 va 4 cum.

Bdng 3.4: Két qua ddanh gid chat lwong dich trén dg
dai lén nhat cua cum tor

Bleu/cau Max_ 7 Max 6 Max 5 Max 4

biem 5164 31.16
Bleu

30.57 28.54

Két qua nhan dugc 1a néu d6 dai cum tir cang
giam chat luong dich dich ¢6 xu hudng giam theo
d6 dai cua cum nhung kich thudc cua bang
phrase-table giam theo do do dai cum tir Ion nhat

giam.

3.4. Mt so két qua sau khi dich tir tiéng Anh

sang tiéng Viét

Cau tiéng Anh

CAau tiéng Viét

1’d like to open a
savings account.

t6i muén ma mot tai
_khoan tiet _ kiém.

anyway, it &apos; s
too long.

du _sao, do 1a mot
thoi _ gian qua dai.

my sons wants to be a
policeman when he
grows up.

con _ trai cua toi
muon la mot canh

sat khianh _aylon

1én.

KHOA HOC VA CONG NGHE

CAau tiéng Viét
tach khi hay trong
qua _ trinh tinh _

luyén ¢ _ nha _ may
loc _ dau.

CAau tiéng Anh

been processed in the
gas separating plant or
during the process of
refining at the refinery.

these projects will be cac dy _ an nay sé

decided by the duoc chinh _ phu
government in the near  quyét _ dinh trong
future. twong _ lai gan.

what happened? chuyén gi da xay_ra?

sau _d6co Ay dua
_ cho t0i mot bac
tranh va yéu _ cau toi
miéu _ ta no.

then she gave me a
picture and asked me
to describe it.

potential translators
must have a high level
of aptitude for the
creative use of
language, or they are
not likely to be
outstanding in their
profession.

nguoi phién _ dich
gioi phai co trinh _
d6 cao vé viéc s _
dung ngbn _ ngir mot
_cach sang _ tao,
hoac ho khong _ thé
noi _ bat trong nghé
duoc

1’ve heard so much
about San Francisco.

t6i dd nghe _ noi rat
nhiéu vé San
Francisco.

do you enjoy
swimming?

ban c6 thich boi
khong?

they are considering

each of the following

methods of allocating
profits and losses.

ho dang xem _ xét
maoi phuong _ phap
sau _day cua phan _
chia l4i 19.

the liquefied
petroleum gas ( LPG )
is the combination
mainly including
propane ( C3H8 ) and
butane ( C4H10 ) got
from the gas during
the exploitation of
crude oil from the
natural gas after it has

hod _long (LPG) la
su két _hop chia _
yéu bao _ gém
propane ( C3H8 ) va
butane ( C4H10) tu
_ khi dong _ hanh
trong su khai _ thac
dau _thod tir _ khi
thién _ nhién sau khi
da quanha may

4. KET LUAN

Nghién ctru da tién hanh thyuc hién cai thién
dugc chit lwgng dich va thoi gian dich bang céach
cap nhat cac ngir liéu dau vao du Ion, giam kich
thudc caa bang cum tir, thay d6i cac tham tham s
dé qua trinh huan luyén cac mé hinh dugc tét hon,
cai tién mot sé mo hinh dao cum. Tur két qua trén
ching t6i da thyc hién xay dyng md hinh dich
theo cum str dung song song vai cdc md hinh dich
ngdn ngir khac. Ngoai ra viéc tién hanh cai tién
md hinh dich mang tinh chat bao mat so vai viéc
dich c4c loai vin ban mat mang tinh chat quan
trong, bi mat, chinh tri tranh viéc 16 théng tin khi
thuc hién dich truc tuyén.
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NGHIEN CUU SQLITE XAY DUNG CHUONG TRINH UNG DUNG TREN CAC
THIET BI DI PONG
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Tom tit:

Bai bao trinh bay két qua nghién ciru hé quan tri co so dit liéu SQLite cho nén tang mobile, tim hiéu
qui trinh dé xay dung (ng dung trén thiét bi di dong, méi trudng lap trinh Android Studio. Van dung dé
phan tich, thiét ké va xay dung chuong trinh thir nghiém quan ly chi tiéu c& nhan. St dung co so dit liéu
SQLite, nhom tac gia da xay dung dugc chuong trinh quan ly chi tiéu ca nhan vaéi 5 nhém chirc nang
chinh. Chuong trinh d4 cai va chay thir nghiém trén thiét bi di dong Android that mot cach twong ddi day
dua va chinh xac cac hoat dong nghiép vu.

Tar khoa: SQLite, Android studio, may do Android, chuwong trinh quan ly chi tiéu ca nhan

RESEARCH ON SQLITE FOR DEVELOPING APPLICATIONS ON MOBILE
DEVICES

Abstract:

The article presents the research results on the SQL.ite database management system for the mobile platform, exploring the
process of building applications on mobile devices and the Android Studio programming environment. It is applied to analyze,
design, and develop a personal expense management experimental program. Using the SQL.ite database, the research team
developed a personal expense management program with five main functional groups. The program has been installed and
tested on real Android mobile devices, accurately and comprehensively covering business operations.

Keywords: SQLite, Android studio, Android virtual machine, Personal expense management program

1. GIOI THIEU

Trong thoi diém hién nay, trén thé gisi ciing
nhu tai Viét Nam thi truong danh cho dién thoai
di dong dang tré nén soi dong hon bao gid hét. Do
thu nhap ctia nguoi dan cang ngay cang duoc cai
thién ciing nhu nhu ciu trao ddi thong tin cang
ngay cang ra ting. Va theo diéu tra cia cac nha
nghién ctu thi Smartphone gan nhu 1a mot vat
dung khéng thé thiéu va dugc str dung nhiéu nhat
d6i v6i moi nguoi so hitu n6. Hon thé nira tng
dung di dong ngay cang da dang, thoat ra khoi
pham vi truyén théng va giai tri, hd trg mot cach
hiéu qua trong moi linh vuc(Quan ly, kinh doanh,
y té...) [1]. Theo t6n chi cia Andy Rubin, ngudi
da sang 1ap ra hé diéu hanh Android cho ring
“Céc thiét bi di dong thong minh hon c6 thé biét
duoc vi tri va so thich cua nguoi dung” [2]. Do d6
xu huéng phét trién lap trinh trén thiét bi di dong
1a diéu tat yéu ma con 1a nhu cau cho sy phat trién
cac linh vuc ky thut, cong ngh¢ khac dap ung
nhu cau ngay cang cao trong doi song xa hoi. Nam
bit dwoc xu thé phat trién cua lap trinh tng dung

trén thiét bi di dong nhom tac gia véi muc dich
xay dung tng dung truy xuat co sé dir liéu SQLite
[1], tim hiéu vé h¢ diéu hanh Android va lap trinh
trén thiét bi di dong [3]. Chwong trinh quan ly chi
tiéu ca nhan sir dung co sé dir liéu SQLite sé gitp
chu nhan ghi lai nhitng thong tin minh da chi tiéu
trong thang, hét bao nhiéu tién... Pic biét, khong
con phai tinh toan khi thay thiéu tién ma khong
nhé rd minh da chi cho muc dich nao.

2. NOI DUNG NGHIEN cUU
2.1. SQLite

SQLite dugc biét dén nhu 1a mot hé quan tri co
so dir liéu (DBMS) thu nho, khac véi cac hé quan
tri khic nhu MySQL, SQL Server, Ocracle,
PostgreSQL...SQLite 1a mot thu vién phan mém
ma trién khai mot SQL Database Engine truyén
thng, khéng can mo hinh client-server nén rat
nho gon, don gian. SQLite dwgc nhing vao cic
trinh duyét, vao cac hé thong nhing, hé diéu hanh
nhu Android, 10S ...duoc st dung vao rat nhiéu
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chuong trinh tir desktop dén mobile hay Ia
Website.

Truy cap trang:

http://www.sglite.org/download.html dé thuc
hién cac budc cai dat SQLite trén moi truong
Windows

WSQLite

Cac nhom Iénh tuong tac vdi co so dir lidu
(CSDL) trong SQL.ite

+ Nhom Iénh dinh nghia dir liéu (DDL - Data
Definition Language)

CREATE: Tao mdi table, view, hodc cac dbi
tojong khac trong co s¢ dir liéu (CSDL)

ALTER: Hiéu chinh cac ddi twong di ton tai
trong CSDL (nhu table)

DROP: Xo6a table, view hodc cac déi tuong
khac da ton tai trong (CSDL)

+ Nhom Iénh thao tac dir liéu (DML- Data
Manipulation Language)

INSERT: Thém méi dong (record) vao table

UPDATE: Hiéu chinh dit liéu cua cac records

DELETE: Xoa records

+ Nhém Iénh truy van dit liéu (DQL - Data
Query Language)

SELECT: Ly dir liéu tir mot hoac nhiéu table

Mot s6 luu :

Case Sensitivity: SQLite cdé phan biét chir
hoa/thuong(case insensitive).

Str dung ghi chd trong SQL.ite:

_- Ghi chd theo dong: trong SQLite bat dau

bang hai ky tu (-) lién tiep

- Ghi chu theo doan (Theo phong céch ngbn
ngtt C): cac ghi chu dugc dat trong cap ki hiéu /*
va*/ .

SQLite Statements (Phat biéu):

- T4t ca cac phat biéu trong SQLite déu bit dau
véi mot tr khoa nhu: SELECT, INSERT,

CREATE, UPDATE, DELETE, ALTER,
DROP,... va déu phai ket thuc bang dau (;)

- Mdi phét biéu c6 thé duoc trinh bay trén
nhiéu dong.

2.2. Méi trwong lap trinh Android Studio

Google cung cap mot cong cu phét trién wng
dung Android trén Website chinh thuc dua trén
nén tang IntelliJ IDEA goi la Android Studio [4].
Android studio dua vao IntelliJ IDEA, la mot IDE
t6t cho nhét Java hién nay. Do d6 Android Studio
s& 1a moi trudng phat trién ung dung tt nhat cho
Android.

Android

Studio

Pé download ban mai nhat va tién hanh cai
dat, vao duong dan:

http://developer.android.com/sdk/index.html
Y&u cau phan cing may tinh

- Microsoft Windows 10 (32 or 64-bit)

- Tét nhét tir 8 GB RAM

- 400 MB hard disk space + it nhat 1 GB cho
Android SDK, emulator system images va caches

- P phan giai téi thiéu 1280 x 800

- Java Development Kit ()
2.3. Thiét bi 40 trong Android Studio

May 40 Android la mot phan khang thé thiéu
khi Iap trinh ung dung cho hé diéu hanh Android,
no gilp chdng ta chay thr tng dung ngay trén
may tinh. Céng cu may 4o tién dung hién gio la
Genymotion [5].

bé cai dat may do Genymotion ta truy cap vao
duong dan:

https://www.genymotion.com/download/
2.4. Xay dung chwong trinh &rng dung quan ly
chi tiéu ca nhan
2.4.1. Muc tiéu ciia chwong trinh

Nghién ctru va ndm bit dugc nén tang hé dieu
hanh Android va lap trinh trén thiét bi di dong

Str dung thanh thao mot sé cong cu hd tro trong
moi truong lam viéc

Xay dung tng dung truy xuat CSDL dén
SQLite, tao ra mot tng dung quan ly chi tiéu ca
nhan trén thiét bi di dong su dung hé dicu hanh
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Android véi giao dién truc quan, phuc vu nhu ciu
quan ly tai chinh ca nhan

bong goi file *.apk cho phép cai va chay trén
thiet bi di dong Android that
2.4.2. Phan tich va thiét ké

Dé xay dung va thuc hién chuong trinh quan
ly chi tiéu ca nhan trén thict bi Android chlng ta
can str dung:

Moi truong lap trinh Android Studio

Xay dung chuong trinh quan ly chi tiéu véi cac
chirc ning va giao dién gom co: Xem céc khoan
chi, thém khoan chi, stra khoan chi, tim kiém
khoan chi, x6a khoan chi

Sir dung co so dit lieu (CSDL): SQLite

Str dung cac lénh co ban cua SQLite dé thuc
hién trong chuong trinh:

- Tao CSDL

- Tao bang trong CSDL

- L4y dix liéu trong bang (SELECT)

- Nhap dir liéu vao bang (INSERT)

- Cap nhat thong tin cho bang (UPDATE)

- Xo6a dir li¢u trong bang (DELETE)

Tbi wu chuong trinh bang chirc nang bao mat

Chirc nang bao mat gitip nguoi sir dung c6 thé
gitr dugc thong tin cac khoan chi cia minh ma
khong s¢ nguoi khac xem dugc.

Chtic ning gom co:
- Bang nhép

- Tao tai khoan(account) bao gém mat khau
(password)

- Thay d6i mat khau

- Xo0a tai khoan
2.4.3. Quy trinh thiét ké wng dung trén
Android

Budc 1: Tao Project méi trén modi truong
Android Studio

Budc 2: Thiét ké co so dir liéu trén SQLite
Budc 3: Thiét ké giao dién ung dung
Budc 4: Lap trinh chire nang

Budc 5: Chay thir nghiém ung dung

3. KET QUA VA THAO LUAN
3.1. Cai dat &ng dung

Két qua nghién ciru va xay dung chuong trinh
ung dung dugc trinh bay trén cac Hinh 1, Hinh 2,
Hinh 3, Hinh 4, Hinh 5 va Hinh 6.

Bit dau sir dung chuong trinh, dé st dung duoc
c4c chuc nang da thiét ké nguoi dung s& phai dang
nhap str dung chuong trinh, truong hgp chua co
tai khoan dang nhap nguoi dung sé vao chirc nang
tao tai khoan mai dé thuc hién cac budc tao mot
tai khoan méi va tién hanh dang nhap chuong
trinh.

Giao dién dang nhap chuong trinh:

- =

B£ang Nhap St Dung Chuong Trinh

Q

oo | e |

Hinh 1: Giao dién dang nhdp hé thang

Sau khi dang nhap thanh cong, ta s€ vao duoc
giao dién chinh ctia chuong trinh:

Tt Gilavy 1Y T A .

Danh sach khoan chi trong thang

© it o

J

i

N
o
s
00
i
&
<

wAs

Hinh 2: Giao dién lam viéc chinh
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Trén giao dién chinh c6 thé thay céc chirc ning
cta chuong trinh: Hién thi cac khoan chi trén
ListView ngay man hinh chinh tng dung, tim
kiem, thém, sua, x0a khoan chi.
Giao dién tim kiém khoan chi (Search):
- [

Danh sach khoan chi trong thang

EEN o

Hinh 3: Giao dién tim kiém khodn chi
Giao dién thém khoan chi mai:
=
Thém Khoan Chi M&i

CHUP ANM DAI DIEN (o)

Hinh 4: Giao dién thém khoan chi
Giao dién stra khoan chi:

Stra Khoan Chi

CHON ANH DAl DIEN
. | crion ani oA Diex |

CHUP ANH DAl DIEN (o)

T TN T

Hinh 5: Giao dién sita khoan chi
Giao dién x6a khoan chi:
 Cepition for pavional She < Taniaiyg Gilavy 1Y L AT RS
- =

EZN o

Danh séch khoan chi trong thang

Xac nhan xoa

Ban ¢6 chac chan mudn xéa khoan

Hinh 6: Giao dién x6a khoan chi

3.2. Panh gia mé hinh trién khai

Giao dién duoc thiét ké dap wng st dung mot
cach thuan tién va than thién vai nguoi dung.

Ngbn ngir thé hién trén thiét ké khong qué
phac tap, dam bao dugc sy thich (ng cao cua
nguoi s dung. Do sidu cac budc xu ly cua moi
mot chue nang khong qua 16n (khéng qué nhieu
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man hinh) nham han ché kha ning nham Ian cua
ngudi dung.

Loi ich khi s dung SQL.ite

* SQLite khong doi hoi bat ky quy trinh phtrc
tap nao dé trlen khai. Khéng can may cha riéng
va khong can cu hinh phirc tap, gitp viéc trién
khai rat d& dang.

e SQLite la mot co s6 dir ligu ma nguon mo,
dugc cha thich rd rang, khong yéu cau giay phep
su dung sau khi cai dat, gilp giam bot rac roi vé
véan dé phap Iy va chi phi cho doanh nghiép.

e SQLite cd thé nhung tryuc tiép vao ung dung.
Thuc hién cac thao tac don gian nhanh hon cac hé
thdng co so dir lieu khach/chu khac. Vay nén
SQLite da tré thanh mot lya chon phu hgp cho cac
ung dung di dong va may tinh cé nhan.

e SQLite tuan theo chuan SQL92, hd tro nhiéu
kiéu dir liéu phd bién va c6 kha niang tuong thich
véi cac ngdbn ngir 1ap trinh pho bién nhu C/C++,
Python, Java, va nhiéu ngon ngit khéc.

e SQLite 1am viéc truc tiép voi cac tép co so
dir liéu va khdng yéu cau mot quy trinh hoac hé
théng may chu riéng biét. Do d6, no tiét kiém tai
nguyén hé thdng so vai cac hé thong co so dit liéu
truyén thong.

» SQLite cung cap hiéu sut cao vai toc do truy
xuat dir liéu nhanh va tiéu thu tai nguyén thap, 1am
cho né tro thanh lya chon phu hop cho céc ung
dung yéu cau hiéu suit cao va tai nguyén it.

Mot s6 han ché so véi cac hé quan tri khac

e Trong ciing mot thoi diém SQLite c6 thé hd
trg nhiéu nguoi doc dit lidu, nhung chi c6 1 nguoi
c6 thé ghi dit lieu.

e SQLite khong hd tro 1énh ALTER TABLE,
do d6 khong thé thuc hién chinh sira hoic xda cot
trong bang.

e SQLite khong ho trg rang bugc khéa ngoai,
cac transactions Iong nhau, phép két RIGHT
OUTER JOINT.

e SQLite khong phai 1a lya chon hoan hao dé
dap ung cac nhu cau xu ly trén mot khdi lugng di
liéu 16n, phat sinh lién tuc va can c6 quyén truy
cap mang. Trang web SQLite khuyén nghi rang
bat ky database nao dat ¢én 1TB nén duoc luu trit
trén database client - server tap trung, vi database

KHOA HOC VA CONG NGHE

SQLite ¢6 kich thudc d6 hoac 1én hon sé kho quan
1y,
Céc cong cu phat trién thay thé cho SQLite

Hién nay c6 kha nhiéu co so dit liéu khac ciing
cung cap nhiéu tinh ning nhu SQLite. Trong do,
mot sb co so dit lieu nhe co thé thay thé cho
SQLite do6 la: Couchbase Lite, LevelDB,
ObjectBox va LiteDB.

Couchbase Lite: 1a co so dir licu NoSQL
chuyén cho ung dung di dong va PC, dung trong
c4c tng dung c6 tinh déng bo dit liéu, offline va
ma rong linh hoat.

~ LevelDB: lah¢ thdng co sé dit liéu key-value,
toi wu va6i dir liéu nho.
ObjectBox: La co s dir liéu NoSQL cung cap
hiéu suat cao va tich hop vai ngdn ngir 1ap trinh
nhu Java va Kotlin.

LiteDB: La mot co so dit liéu NoSQL chuyén
danh cho cac tng dung .NET, &ng dung desktop
va tng dung nho gon, khong doi hoi co so di liéu
may chu.

Mac di vay nhung SQLite van c¢6 cac uu diém
S0 Véi cac cong cu thay thé ctua no d6 1a tinh on
dinh va tudi tho. Co s¢ dir liéu nay da duogc st
dung nhiing 20 nam va n6 cling khong ngurng cai
tién va dugc ung dung rong rai. Qua dé co thé
thay SQLite van 14 lya chon ti wu cho cac tng
dung c6 luu lwgng truy cap nho va vira, ¢d thé sir
dung dé hoc tap, dao tao hoic dung dé phan tich
dir liéu hiéu qua.
4. KET LUAN

Trén co s& nghién cau cac tai lieu va tham
khao thyuc té mot sé chuong trinh ¢ng dung chay
trén thiét bi di dong Android, chung t6i da tién
hanh thiét ké va xay dung thanh cong chuong
trinh ¢ng dung Android c6 thé thao tac dugc trén
CSDL SQLite nhu: Hién thi, them mai, sira, x0a,
tim kiém thong tin.

Chuong trinh ¢ng dung quan ly chi tiéu ca
nhan gom 5 chire niang chinh. Ung dung chay thir
nghiém trén moi treong Android cd giao dién
than thién, noi dung ré rang, cac chirc nang nghiép
vu d& hiéu va dé sir dung. Tir nghién ctiu trén co
thé dinh huéng, xay dung mé rong cac tng dung
khac nang cao kha nang tu duy, sang tao cho sinh
vién gop phan nang cao chit luong trong giang
day va hoc tap.
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Trén co s& nNoi dung chuong trinh chi tiét cua hoc phén Thuc hanh dién, dién tir 1, nhdm nghién ciu
tién hanh thiét ké, ché tao ban thuc hanh k§ thuat xung sé cho phong thuc hanh dién tir, ban thyc hanh dé
thuc hién noi dung cac bai thuc hanh vé cac cong logic co ban, cac mach Flip Flop, cac mach dém nhi
phan, mach dém BCD, mach dém khong dong bo va dong bo, mach cong day du va bo trir, mach so séanh
va mach don kénh.

Tir khoa: Cdc cong logic, flip — flop, mach d@ém, mach so sanh, mach céng

RESEARCH AND IMPROVEMENT OF DIGITAL PULSE TECHNICAL PRACTICE
MODULE FOR ELECTRONICS PRACTICE ROOM - VIET TRI UNIVERSITY OF
INDUSTRY

Abstract:

Based on the detailed program content of the Electrical and Electronics Practice module, a research group designed and
manufactured a digital pulse technique practice table for the electronics practice room, a practice table to implement the content.
Use practical exercises on basic logic gates, Flip Flop circuits, binary counters, BCD counters, asynchronous and synchronous

counters, full adder and subtractor circuits, comparator circuits and accumulator circuits channel.

Keywords: Logic gates, flip-flops, counter circuits, comparison circuits, adder circuits

1. GIOI THIEU

Bé tri trang thiét bi thi nghiém thuc hanh la
cdng viéc hét sic quan trong, quyét dinh téi chat
luong day va hoc cua giang vién, sinh vién Bo
mon Coéng nghé ky thuat dién - dién tu ndi riéng
va cac nganh dao tao CNKT noi chung cua nha
truong.

Trong chuong trinh dao tao nganh CNKT dién
tr nam 2023, hoc phan Thuc hanh dién - dién tr
1 12 mét hoc phan méi duoc xay dung chinh sia,
khong chi méi vé tén goi, ma con c6 nhiing thay
d6i noi dung va tiéu chi cho pht hop hon [1].

Thuce hién chi truong d6i méi chuong trinh, noi
dung giang day cua Nha truong la giam thoi
lwong, kién thac Iy thuyét thuan tay, han 1am;
ting cuong kién thire thuc hanh, thyc té cho sinh
vién. Bai toan dat ra la giai quyét van dé thuc
hanh, thi nghiém ma cu thé 13 co s¢ vat chat cho
cong tac thyc hanh cac hoc phan.

Xuét phét tir tinh hinh thyc té trong giang day
hau het cac module thyc hanh k¥ thuat xung so la

st dung c4c ban thuc hanh khung sat, mat gd,
khong co ngan chira; Thiét bi roi duoc lap vao ban
bang cac vit bat gd, thuong bi théo ra lap vao dé
phu hgp vai ndi dung caa tirng module; Gido vién
phai gom dung cy, thiét bi vao cé4c ti ca nhan dé
quan ly va phét cho tirng nhom hoc sinh khi thuc
hién cac bai tap, chinh vi vay nén céc thiét bi
thuong that thoét cac chi tiét nho, nhanh hong va
khong thuan tién [2-4].

Bén canh dé, cac dung cu thiét bi thuc hanh,
can ¢ cho cac noi dung thuc hanh dang ap dung
hién nay la qua cii, chap v, cac bai thuc hanh con
thiéu ca vé sb lwong va chat luong khong dap wng
dugc nhu cau thuc hanh cua sinh vién trong tinh
hinh mai.

Trong khi d6 cac module thuc hanh nay néu
duoc thiét ké dudi dang cac module tinh gon hon
la mot xu thé tat yéu caa nganh dao tao.

Pé giai quyét duoc nhitng bat cap noi trén,
nhom nghién ctru da dua ra giai phap “Nghién
ctu, cai tién cac module thyc hanh xung sé tai
Khoa Dién, truong Pai hoc Cong nghiép Viét
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Tri”. Hudng nghién ctru dua ra c6 tinh cip thiét,
xuat phat tir nhu cau thuc té day va hoc.

2. NOI DUNG VA KET QUA NGHIEN CUU
2.1. Cac bwdéc thuc hién

Budéc 1: Khao sat cac module hién co

Budc 2: Thiét ké va md phong so do nguyén ly
lam viéc

Buéc 3: Lua chon linh kién, thiét bi

Budc 4: DAu ndi, 13p rdp va han mach

Budc 5: Chay thir nghiém va chinh stra
2.2. Két qua nghién ciru
2.2.1. Module mach FLIP FLOP JK

So do nguyén Iy mach flip flop JK nhu hinh 1

MACH FLIP-FLOP

Hinh 1: So d@6 nguyén ly mach Flip - Flop JK si
dung 1C74LS76

Linh kién st dung gom: IC74LS73; nguon
12VDC; dén led va cac zac cam

2.2.2. Module mach dem nhi phan
So d6 nguyén ly mach dém nhi phan nhu hinh 2

® @

Hinh 2: So' @6 nguyén Iy mach dém nh;j phan két noi
IC 741593

Linh kién st dung gom: 1C74LS93;
IC74LS47; nguon 12VDC; LED 7 thanh; cong
tic, nut 4n va zac cam

2.2.3. Module mach dém BCD
So db nguyén Iy mach ¢ém BCD nhu hinh 3

@ e

® @
=eEn
® @
S®
=H=]

Hinh 3: So do nguyén ly mach dém BCD

Linh kién st dung goém: 1C74LS190;
IC74L347; ngu0n 12VDC; LED 7 thanh; cong
tac, Nt 4n va zac cam

2.2.4. Module mach dém d@éng bd

So db nguyén ly mach ¢ém khong dong bo nhur
hinh 4
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Hinh 4: So do nguyén Iy mach dém dong bé

Linh kién st dung gE)m STMB8S003F3P6;
LD117AG; LED 7 thanh; ngudn 5VDC; cdng tac,
nat 4n va zac cam.

2.2.5. Module mach so sanh
So db nguyén ly mach so sanh nhu hinh 5
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Hinh 5: So' @6 nguyén 1y mach so sanh

Linh kién s dung gom: IC LM393; ty, diot;
tranzistor; nguon 12VDC; cong tac, nit an va zac
cam
3. KET QUA VA THAO LUAN

Sau khi hoan thanh va chay thir nghiém céac
mach thi thay rang cac mach nay di chay ding
theo yéu cau bai toan, qua d6 chung t6i rit ra dugc
mot s6 danh gia sau:

-Uu diém

Dau ndi cac linh kién trong mach nhé gon, don
glan.

C06 thé han hoac dan trén mach in PCB

Mach sir dung cac linh kién dé thay thé
-Nhuoc diém

Cac linh kién, thiét bi dién tir hoat dong phu
thuoc vao nhiét dg, d6 am moi tredng Xung quanh

4. KET LUAN

Nhom tac gia da thuc hién duoc muc tiéu dé ra
la nghién cau cai tién modul thyc hanh ki thuat
xung s dap ng chuan dau ra cua hoc phan Thuc
hanh dién, dién tr 1 cua chuong trinh dao tao
nganh Cong nghé K¥ thuat dién, dién tu.

Bao gém cac module thyc hanh: Cac cong
logic co ban, mach Flip Flop, mach dém nhi phan,
mach dém BCD, mach dém khong dong bo va
ddng bo, mach cong, mach so sanh.

Két qua thuc nghiém cho thiy cac so d6 hoat
dong chinh x&c, 6n dinh, an toan lam co s& dé phét
trién, xay dung mo rong cac bai thuc hanh nang
cao kha nang tu duy, sang tao cho sinh vién gop
phan nang cao chat luong trong giang day va hoc
tap.

Lol cam on

Nhom tac gia xin gui 161 cam on dén Truong
Dbai hoc Cong nghiép Viét Tri da tao dicu kién de
thuc hién nghién ctu nay.

Tai ligu tham khao

1. Chuong trinh dao tao nganh CN Ky thudt dién,
dien tir (2023), Truong Dai hoc Cong nghiép Viét
Tri.

2. Luong Ngoc Hdi (2004), Giao trinh Ky thugt
xung - so, NXBGD.

3. PGS. Pham Vian Quyét (2009), Gi4o trinh Ky
thudt xung - so, NXBGD.

4. TS. Nguyén Nam Quan (2014), Gido trinh Ky
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NGHIEN CUU THIET KE HE THONG GAT NUOC TU PONG TREN O TO, UNG
DUNG LAM MODUL THUC HANH NGANH CONG NGHE KY THUAT O TO TAl
TRUONG PAI HOC CONG NGHIEP VIET TRI

Nguyén Thanh Hai
Khoa Pién, Truong Pai hoc Cong nghiép Viét Tri
Email: nthaichc@gmail.com

Tom tat:

Trén co sé nhitng nghién ctu chuyén sau vé hé thdng gat nudc trén 6 td, vé board Arduino, vé phan
mém Arduino IDE, vé (ng dung céac tinh ning co ban cua vi diéu khién Atmega 8. T4c gia dua ra cic
phan tich va giai phap dé thiét ké mot hé thong gat nude mua ty dong. Két qua da thiét ké, ché tao thanh
cbng mo hinh gat nudc tu dong trén 6 td phuc vu cdng tac dao tao sinh vién nganh Céng nghé k¥ thuat 6
td ¢ Truong Pai hoc Cong nghiép Viét Tri.

Tur khéa: Pdo tqo, gat nueéc, nghién cizu

RESEARCH AND DESIGN OF AUTOMATIC WIPER SYSTEM IN CARS,
APPLICATION AS A PRACTICAL MODULE IN AUTOMOTIVE ENGINEERING
TECHNOLOGY INDUSTRY AT VIET TRI INDUSTRIAL UNIVERSITY

Abstract:

Based on in-depth research on car wiper systems, the Arduino board, the Arduino IDE software, and the application of
basic features of the Atmega 8 microcontroller. The author provides analysis and Solution to design an automatic rain wiper
system. As a result, we have successfully designed and manufactured an automatic windshield wiper model to serve the training

of students majoring in Automotive Engineering Technology at Viet Tri University of Industry.

Keywords: Training, wiper, study

1. GIOI THIEU

Bo diéu khién gat nude tu dong da dugc nghién
ctru va phat trién kha thanh cong trén thé gisi. Cac
hdng san xuat xeciing dua hé théng nay vao cac
dong xe cao cap hién nay [1].

Hé théng diéu khién gat nudc ty dong la mot
giai phap giup tai xé cha dong diéu khién phuong
tién trong moi tinh hudng, vira dam bao an toan
cho nguoi tham gia giao thdong [2]. T nhitng vu
diém rd rét nhu vay da co nhitng nghién ciru thiét
ké hé thong nay dé ¢ thé ung dung cai tién truc
tiép trén cac dong xe chua duoc trang bi. Bén
canh d6 la cac mo6 hinh dugc xay dung dé phuc vu
cong tac dao tao nganh CNKT 6 td ¢ cac co so
dao tao [3], [4]. D6 1a cac cong trinh: Dé tai
“Nghién ctru dic diém cua hé théng gat mua - rira
kinh,thiét 1ap cac bai tap thuc hanh va thi nghiém
trén md hinh hé thong gat mua - rira kinh”, cia
tdc gia Pham Ngoc Duong truong Pai hoc Su
pham k§ thuat Hung Yén. Bé tai: “Nghién ctu
ché tao hé théng gat mua tu dong trén 6 t6”cua

céc téc gia BUi Qudc Viét, Truong Anh Tuén,
Dinh Thé Linh, Ng6 Van Hiép, Bui Van Chinh
truong Pai hoc Cong nghiép Ha Noi...

Can cr vao tinh hinh thyc té hién tai caa Nha
truong, tai khoa Co khi - O t6 chua c6 mé hinh
riéng cta hé théng diéu khién gat nuéc ty dong.
Muc tién ctia dé tai nham nghién ciu xay dung
thanh cdng mo hinh hé thong gat mua - rira kinh
6 t0, phuc vu nhu cau thyuc hanh thuc tap caa sinh
vién nganh CNKT 6 t0.

2. THUC NGHIEM

2.1. Xay dung so @6 khoi ciaa h¢ théng thir
nghiém

- Nghién ctru phuong an st dung bo xu ly
Adruino: Khi troi c6 mua thi cam bién nude mua
duoc trang bi trén kinh chan gi6 cua xe s& gui tin
hiéu vé cho bd xtr 1y (Arduino). Khi d6 thi
Adruino s& gui tin hiéu &én motor gat mwa va van
hanh theo tirng mirc d6 mua nhiéu hay it.
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- Két qua xay dung dugc so dd khéi cua hé
thong [4]

Khol cim
bién

VEHICLE

Motor
got nuire -

Hinh 1. So d@6 khéi cua hé thong gat muea

- Nhiém vu - chirc ning cac khdi chtc ning
cua hé thong:

Khei nguon (Power): Cung cap dién ap on
dinh cho tat ca cac khéi trong hé thdng, khéi
ngudn duoc sir dung dé 6n dinh va cap dién &p 5V
DC cho khéi diéu khién (arduino) va dong co
Servo DC ciing nhu cdp ngudn cho mach hoat
dong.

Khai cam bién (Cam bién muwa): Khdi nay co
nhiém vu lay mau tin hiéu mua va chuyén thanh
gia tri dién ap dé dua dén vi diéu khién dé xur ly.
O dé tai nay chung t6i sir dung cam bién mua dé
phét hién khi troi co mua va luu lugng nude mua.
Senor dugc ¢ dinh trong kinh xe. Khi c6 mua roi
trén board cam bién sé& tao ra méi truong dan dién
va tao ra tin hiéu dwa dén bo diéu khién. Cam bién
s&é cam nhan luong mua va cho ra tin hiéu diéu
khién t6i bo diéu khién. Bo phan diéu khién sé tu
dong kich hoat dong co gat nuéc hoat dong ciing
nhu hoat dong ¢ toc d6 cao hoic toc do thap dua
trén lugng mua dugc phat hién tir khdi cam bién.

Khoi diéu khién: Khéi nay lam nhiém vy giao
tiép, nhan va xt ly dit liéu tir cam bién, diéu khién
céc thiét bi ngoai vi. O day khdi diéu khién dong
vai tro rat quan trong, nhan tin hiéu tir khéi cam
bién (cam bién mua) va xir ly thong tin dé tir d6
dua tin hiéu dén khéi chap hanh (dé tac dong diéu
khién dong co gat nudc hoat dong theo yéu cau).

Déng co gat nwéc: O day st dung dong co
Servo DC, dong co nay duoc ndi vai hé thdng can
gat nudc dé gat nudc khi c6 mua. Pong co nhan
tin hiéu diéu khién tir bo diéu khién dé tir d6 hoat
dong theo yéu cau.

2.2. Nguyén ly hoat ddng chung cia hé théng
gat nwéc tw dong

Ban dau khi cip ngudn cho mach, vi diéu khién
s€ cau hinh céc tham so va khoi dong hé thong.

Vi diéu khién s& doc tin hi¢u cam bién tai chan A0
(lwvgng mua theo thang ADC 10 bit) so sanh vai
cac ngudng néu lwong mua nhé < 200 thi dong co
khéng quay, néu luong mua > 200 va nhé hon 500
thi bat dong co gat nudc hoat dong & tde do 1, néu
lwong mua 16m hon 500 thi bat dong co gat nudc
& toe do 2. Bong thoi dé khiac phuc hién tugng
mua suong hodac suong mu ma lugng nudc trén
cam bién qué nho (<200) thi ching t6i da thém
mot nGt nhan dé khi troi mua quéa nho thi ta co thé
sir dung nat nhan dé khi troi mua qua nho thi ta
c6 thé sir dung nat nhan dé bat dong co gat nudc
lac ndy dong co gat nudc chi gat 2 1an 1a dirng lai.

2.3. Két ndi cac khéi chike niing trong hé théng
- Két nbi dong co Servo véi Arduino [4]

Dong co Servo dugc sir dung trong dé tai nay
la loai Tower Pro MG90S. Pong co nay quay
duoc 180° (trai 90° va phai 90°).

Dua theo nguyén ly da trinh bay ¢ trén, ta lap
dat dong co theo so do sau:

e Day vang néi voi PIN 9 hay cac PIN
PWM

e Day do ndi vai ngudn 5V

e Day den ndi vao chan am

Hinh 2. So do két néi giita déng co va Arduino

- Két ndi cam bién mua v6i Arduino:

Hinh 3. Két néi cam bién véi adruino

Pé xac dinh duge do 16n cua nude cling nhu la
gi4 tri cua cam bién ta st dung chtrc ning chan
Analog dé dua tin hiéu vao chan 1/O cia VDK.
Chan AO dung dé xac dinh d6 16n cua giot nudc,
bang cach dua vao ADC (A0) ciia VDK,
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Duya vao chirc ning sir dung ta c6 so dd két ndi
gitra cam bién mua va Arduino nhu sau:

Cambiénmua — Arduino

VCC 5V
GND GND
A0 Analog (A0)

+) Chan VCC cua cam bién mua két ni véi
ngudn 5V cua Arduino dé cip ngudn cho cam
bién.

+) AO cua cam bién mua ndi v6i chan A0 cua
Arduino dé xac dinh d6 I6n cua giot nuéc, bang
cach dua vao ADC cua VDK.

+) Ta c6 thé diéu chinh d6 nhay bang bién tro.
2.3. Quy trinh thir nghiém

Céc thiét bi chinh dwoc st r dung trong qua trinh
thir nghiém nhu bo doi nQUOn cam bién dém sd
ngudi trén xe, man hinh hién thi, bo xt 1y, ro le
canh bao, khoa cira va khoa dién, nat reset khoi
dong lai mach. Céc trang thiét bi thir nghiém duoc
ldp dat nhu thé hién trén hinh 4, so d6 mach dién
bd tri cac co ciu trén hé thdng két ndi vai bo xir
1y va co cau chap hanh.

‘éiz'é

Hinh 4. So d6 trang thiét bj thiz nghiém trén 6 to
3. KET QUA VA THAO LUAN
3.1. Két qua ché tao mé hinh va thir nghiém

Két qua ché tao m6 hinh:

Thiét ké dugc mach diéu khién dong co quay
khi c6 mua va dung lai khi khong c6 mua, thay
doi toc @6 theo lugng mua. Khi mua lugng mua it
thi d(f)r}g co quay cham va nguqc lai. PO 1a mo
hinh két noi gitra cam bién mua, Arduino va dong

co Servo va dugc nap code thong qua cong USB
két ndi vai may tinh.

Két qua thir nghiém:

- Khi c4p ngudn dién vao mach thi dén sang &
cum nguon, trén Arduino va trén cam biéen. Trén
man hinh hién thi “RAIN SENSOR” va sé& hién
thi “not rain” hodc “raning”

Hinh 5. Mach khi cdp nguon

Khi c6 mot lugng nude mua nhit dinh xuat
hién trén cam bién mua, trén man hinh LCD sé&
hién thi cho chdng ta thay “raning”.

Nguoc lai khi khong co lugng nudec mua nao
xuat hién trén cam bién, trén man hinh LCD s&
hién thi cho chdng ta thay “not raining”.

Hinh 6. Mach két nai sau khi hoan chinh.
- Két qua két n6i mach va mé hinh san pham:

Thir nghiém mach diéu khién dong co quay khi
c6 mua va ding lai khi khong c6 mua, thay doi
tdc do theo lwong mua. Khi mua lwong mura it thi
dong co quay chdm va nguoc lai. D6 1a m6 hinh
két ndi gitra cam bién mua, Arduino va dong co
Servo va duoc nap code thdng qua cong USB két
ndi véi may tinh.

3.2. Panh gia thuc nghiém

Sau khi hoan thanh mach thi mach da chay
dung theo yéu cau bai toan, qua do chung toi rat
ra dugCc mot s6 danh gié sau:
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Uu diém:

- Két ndi gitra cac khéi don gian.

- Do sir dung Arduino 1am vi diéu khién chinh
nén ngdn ngt lap trinh kha don gian va de hiéu.

- Nap chwong trinh cho Arduino rit don gian
chi can két ndi véi may tinh thong qua cong USB
c6 san trén board Arduino, dong thoi ta cling co
thé hién thi gia tri cia cam bién mua trén may tinh
dé tién theo dbi.

- Tiét kiém nang luong.
Nhuwoe diém:

- Do str dung loai cam bién mua thong thuong
nén khong phu hop trén 6 t6 thuc té vi loai cam
bién hay can phai tiép xtc truc tlep véi nudc mua
nén diéu nay ton tai nhiéu dan dén do chinh xac
giam va d6 bén ciing giam. Vi the dé ng dung
mo hinh nay trén 6 t thyc té ta can sir dung cam
bién phan xa quang dé phat hién mua roi ma
khong can tiép xdc tryc tiép voi nude mua.

- Khi ma lip dat hé théng méi trén 6 to thi chi
phi lap dat s& cao nén chung t6i dua ra hudng phéat
trién 13 trén 6 t6 cii ta s& tan dung két ciu co khi,
dong co hién c6 dé giam chi phi lap dat.

3.3. San pham dé tai sau khi hoan thién
Gi6i thigu md hinh:

Dé c6 thé thiét 1ap 1en cac bai tap thuc hanh
trong hé théng gat mua - rira kinh nham dap tng
muc tiéu da dat ra cia dé tai nhu: Gitp ngudi hoc
hiéu dugc cau tao chung cua hé thong gat mua -
ra kinh, hiéu dugc nguyén ly hoat dong, cach xac
dinh céc chan giac cua cac cum chi tiét tir d6 co
thé nhan biét duoc cac triéu ching hu hong va
phuong phép kiém tra stra chira. Sau qua trinh tim
hiéu, nghién ctru chung t6i d thiét ké mo hinh hé
théng gat mua - rira kinh ¢6 thé dap tmg duoc yéu
cau do

Uu diém:

Hé thdng c6 thé ty dong diéu khién co ciu chap
hanh motor gat mua ma khong can toi tac dong
cua nguoi lai;

Co the sir dung ngudn doc 1ap hoic sir dung
nguon 4c quy cua xe 0 t6;

, Nho gon va dé lap dat néu mang di 1ap dat thuc
te trén xe.

KHOA HOC VA CONG NGHE

Céac cum chi tiét duoc bd tri trén md hinh bao
gom:

- Cum chi tiét hé thong gat nudc trude
- Cum chi tiét cua hé thong gat nudc sau
- Téng thé mo hinh da hoan thién

3.4. Huéng phat trién cha dé tai:

Pé tai tuy dd hoan thanh xong, nhung van con
mot s6 diém han ché va chua téi vu. Vi vay huéng
phét trién cua chung t6i trong tuong lai d6 14 dua
ra cac phuong an 1am téi wu hé thong.

4. KET LUAN

Trén co sé nghién ctu téng quan di van dung
trong viéc lua chon thiét bi, xay dung mé hinh,
thiét ké san pham, cach thic két ndi. Thiét ké
hoan thién giao dién diéu khién hé thong gat mua
tu dong trén 6 t6. Pam bao tinh kinh té, phi hop
nhu cau va hiéu qua an toan.

Mo hinh dam bao yéu cau phuc vu giang vién
va sinh vién trong qua trinh thuc hanh céac hoc
phan chuyén nganh CNKT 6 t6 - Module “Gat
nuéc ty dong” hoat dong song song véi mach diéu
khién hé thdng gat nudc binh thuong.
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NGHIEN CUU HE XUC TAC DI HQP THE HE MOl CHO QUA TRINH TONG HQP
2,2,6,6>-TETRA-BUTYL-4,4’-DIHYDROXYBIPHENYL

Bui Pinh Nhi*, Minh Thi Thao
Khoa Cong nghé Hoa hoc va Moi truong, Truong Dai hoc Cong nghiép Viét Tri
*Email: nhibd@vui.edu.vn

Tom tit:

Trong nghién citu ndy, mot hé xdc tac di hop thé hé mai da duoc ché tao tng dung vao trong qua trinh
téng hop 2,2,6,6’-tetra-tert-butyl-4,4’-dihydroxybiphenyl. Qua trinh hinh thanh va tinh chat caa hé xdc
tac da dwoc chitng minh bang thuc nghiém va phuong phap SEM-EDS. Lép phenolat ky nuéc va 16p
mang phu phenolat-titan d6i véi AHC va AHCTi da duoc hinh thanh gitp ting d6 bén ciia hé xUc tac.
Két qua ciing da chitng minh hé xuc tac di hop mai khong bi thay d6i hoat tinh trong qué trinh tong hop
2,2’,6,6’-tetra-tert-butyl-4,4’-dihydroxybipheny.

Tur khéa: xuc tac, di hop, AHCTI, BP-264

RESEARCH ON A NEW HETEROGENEOUS CATALYST FOR THE SYNTHESIS
OF 2,2',6,6'-TETRA-BUTYL-4,4'-DIHYDROXYBIPHENYL

Abstract:

In this study, a new heterogeneous catalytic system was created for application in the synthesis of 2,2',6,6'-tetra-tert-butyl-
4,4'-dihydroxybiphenyl. The formation process and properties of the catalytic system have been proven by experiments and
SEM-EDS method. A hydrophobic phenolate layer and a phenolate-titanium coating layer for AHC and AHCTi have been
formed to help increase the durability of the catalytic system. The results also demonstrated that the new heterogeneous
catalytic system had no change in activity during the synthesis of 2,2',6,6'-tetra-tert-butyl-4,4'-dihydroxybipheny.

Keywords: catalyst, heterogeneous, AHCTi, BP-264

1. MO DAU

2,2’,6,6’-tetra-tert-butyl-4,4°-

dihydroxybiphenyl (BP-264) la mét chat chéng
oxy hoa da dugc nghién cau trong mo hinh phong
thi nghiém dé ting cuong tinh chat cua nhiéu loai
cao su tong hop (isoprene SKI-3, cao su butyl, cao
su butadiene), polyme (polyethylen,
polypropylen), trong nhién liéu diesel va trong ca
y hoc [1-5].

Hién nay theo két qua cua céc cong trinh da
nghién ciru va cdng bd, dé tong hop nén BP-264
c6 hai phuong phap: qua trinh mét giai doan va
qua trinh hai giai doan. Tong quan vé cac phuong
phép tong hop BP-264 maot giai doan [6-9] c6 thé
dua dén két luan 1a cac phuong phap nay kho dat
dén hiéu suit cao, di kém theo do6 1a tao ra san
pham phu va phan img thuong kéo dai. Trong khi
d6, qua trinh tong hop BP-264 hai giai doan [10-
12] ¢6 hiéu suét tong hop cao, dong thoi ciing it
tén ning luong hon so v&i quéa trinh mot giai
doan. Tuy nhién c6 nhuoc diém 1a thoi gian phan

{rng van con dai va xuc tac khé tach hoan toan ra
khoi san pham.

Theo két qua tir nhiéu nghién ctu da chi ra
rang, cac chat x(c tac c6 hoat tinh kiém c6 hiéu
qua hon han trong qué trinh téng hop céc BP-264,
cho phép tang hiéu suat thu hdi san pham c6 thé
lén dén 98% [13]. Tuy nhién nhugc diém khi st
dung cac chét xdc tac cé hoat tinh kiém & dang
ran trong qua trinh tong hop BP-264 1a ching s&
bi phan rd dan dan va bi hap thu boi dung dich
phan @ng, tic 1a ching dan dan chuyén trang thai
tir xdc tac di hop sang xtic tic dong hop dan dén
lam giam hoat tinh xtc tac va kho loai bo ra khoi
san pham thu hoi. Phuong phap t6i wu dugc dua
ra 1a tao ra mot 16p bao vé ky nudc trén bé mit
cua cac hat xdc tac kiém rin, ngan chan sy tiép
xuc cua chang voi dung dich phan tng [14].

Muc tiéu cia nghién ctru nay 1a tong hop duoc
chat xuc tac di hop méi co duoc do bén cao, co
kha ning tang cuong hiéu suét ciing nhu do tinh
sach san pham ctia qua trinh tong hop.
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2. THUC NGHIEM
2.1. Nguyén liéu va hoa chat

2,6-di-tert-butylphenol,
hydroquinone, diphenolquinone, 1,4-
benzoquinone, dimethyl sulfoxide, dimethyl
sulfone dwoc cung cap tir hdng Sigma-Aldrich.
Céac hoa chét con lai nhu decan, toluen, NaOH,
KOH, TiOz, Oz ky thuat, Ar k¥ thuat...la cac hoa
chat tinh khiét (Trung Quédc) dwoc sir dung khdng
can qua tinh ché lai.

C4ac hoa chét

2.2. Hé théng phin ing theo chu ky véi ap suat
khi quyén

Hé théng oxy theo chu ky véi ap suat khi
quyén duoc ciu tao theo so 6 Hinh 1. Trong d6
binh phan ung la binh thity tinh hinh try (1) thé
tich 250 ml dwgc trang bi mot bo 1dy mau (2), mot
6ng cap khi (3), hé thong sinh han (4), hé thong
diéu khién nhiét 6 EKT Hei-Con (5). Viéc gia
nhiét va khuay hdn hop phan g trong binh phan
mg duoc thyc hién boi may khuay tir MR Hei-
Standard tur Heildolf (6).

Khi dugc cung cap cho binh phan g tir mot
binh chua (7), toc d6 dong khi duge dicu chinh
bai van va thiét bi do luu lugng (8)

Hinh 1: Hé thong phan iing véi ap sudt khi quyén

2.3. Téng hop chit xic tac AHC (Alkaline
heterogeneous catalyst)

Viéc tong hop chat xtc tac AHC duoc thuc
hién trong binh phan Gng Hinh 1: dua vao 50 ml
Decan, 10 g NaOH ran. Hon hop phan tmg duoc
khudy tron trén may khuay tir, ting nhiét d6 dung
dich dén gia tri ~ 100°C. Khi dat duoc nhiét do
can thiét, thém vao binh phan tng 5 g
monophenol (day la thoi diém duoc xem la bit
dau). Phan tng dién ra véi nhiét do can thiét, thoi
gian > 30 phut. Nudc thoét ra trong qué trinh phan
g duoc dua ra ngoai, két thlic qué trinh nging
khudy tron va gia nhiét. Hoat tinh cua chat xdc tac
dugc xéac dinh trong phan tng téng hop BP-264.

KHOA HOC VA CONG NGHE

2.4. Téng hop chat xac tac AHCMe (Alkaline
heterogeneous catalyst of Metal)

Vi viéc tong hop chit xiic tic AHCMe duoc
thuc hién trong binh phan tmg Hinh 1: dua vao 50
ml Decan, 10 g NaOH rin, 1 g TiO,. H3n hop
phan Gng dugc khudy tron trén may khudy tu,
tang nhiét d6 dung dich dén gia tri ~100°C. Khi
dat duoc nhiét do can thiét, thém vao binh phan
g 5 g monophenol (day 14 thoi diém duoc xem
la bat dau). Phan ung dién ra voi nhiét do can
thiét, thoi gian >30 phat. Nudc thoat ra trong qué
trinh phan tng duoc dua ra ngoai, két thic qué
trinh nging khuay tron va gia nhiét. Hoat tinh cua
chat xac tac dugc xac dinh trong phan tng tong
hop BP-264.

2.5. Panh gia hoat tinh xuc tac

Hoat tinh ctia chat xtic tac dugc xac dinh trong
phan @ng tong hop BP-264. Cho vao binh phan
ng (Hinh 1) 50 ml Toluen va 0,25 g xdc tac. Thoi
khi Argon tir binh, bat khudy tir véi van téc 1400
vong/phtt. Khi dat duoc nhiét do can thiét
(~170°C) thém vao binh 7,5 g monophenol va 5,0
g diphenolquinone, diy duoc xem la thoi diém
dau phan ang. Thoi gian phan ang >120 phat. Két
thuc thi nghiém giam nhiét do d&én 70°C, san pham
duoc tach ra khoi chat xuc tac, duoc két tinh va
loc va sdy khd. Chét xtic tac da sir dung duoc ria
sach bang toluene va say kho trude khi bat dau thi
nghiém tiép theo

2.6. Phwong phéap phan tich thanh phan xuc
tac

Phan tich chat xuc tac bang kinh hién vi dién
ttr quét (SEM) két hop voi dau thu phd tan xa nang
luong tia X (EDX) duoc thuc hién trén hé thong
JSM-IT200-AZtecOne.

3. KET QUA VA THAO LUAN
3.1. Pic trung caa chat xtc tac AHC

Nhu da néi ¢ trén hydroxit cua cac kim loai
kiém & dang ran c6 hiéu qua cao trong viéc tong
hop BP-264. Tuy nhién nhugc diém caa ching 13
bi phan rd dan dan va bi hap thu bai dung dich
phan g, tac la ching dan dan chuyén trang thai
tir x(c tac di hop sang xuc tac dong hop dan dén
lam giam hoat tinh x0c tac va khd loai bo ra khoi
san pham thu hdi. Do d6 huéng nghién ciru dugc
c4c nha khoa hoc quan tdm d6 1a phuong phap dé
lam tang d6 bén cua xdc tac kiém, 1am cho ching
khong bi phén rd bai dung dich phan tng, bao vé
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trang thai x(c tac di hop va cd thé tach hoan toan
ra khoi san pham. Phuong phap duoc dua ra 13 tao
ra mot 16p bao vé ky nuéc trén bé mat caa cac hat
xUc tac kiém rin, ngan chin su tiép xuc caa ching
véi dung dich phan tng.

Qua trinh tao l6p bao vé Ky nuéc duoc dién ra
khi cho hydroxit kim loai kiém vao trong moi
trrong hydrocacbon khan véi nhiét do cao hon
nhiét d6 sdi cua nudc (>100°C) véi sy khudy tron
manh m& cung Vv&i monophenol. Khi do
monophenol sé phan tng vai phan tie hydroxit
kim loai theo phan {rng sau:

OH

ONa

Phenolat kim loai kiém tao thanh s& hitu tinh
chat bé mat va dinh huéng khong gian khi quay
cac nhém ki nuéc huéng vé phia dung méi, do d6
ngan chin su tiép can cua cac phan ta nudc voi
c4c phan tir chat kiém nam bén trong. Nudc duoc
giai phdong trong qua trinh hinh thanh phenolat dé
dang duoc cho bay hoi tir dung méi khi nhiét do
phan ung >100°C. Qué trinh hinh thanh Iop
phenolat ki nuée cua chat xtc tac AHC nhu sau:

Bang thyc nghiém da ching minh duoc rang
chat xdc tac AHC hinh thanh theo phuong phép
trén s hiru hoat tinh cao hon trong phan ung téng
hop BP-264 khi so sanh vai natri hydroxit ran
(Hinh 2).
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I'hoi gian, phat
Hinh 2: Hiéu sudt tong hop BP-264 véi sir c6 mat
cua AHC va NaOH ran

Két qua thue nghiém cho thay xuc tac boi AHC
giup tang toc qué trinh tong hop BP-264, chi sau

KHOA HOC VA CONG NGHE

60 phdt hi¢u suat tong hop gan nhu da dat 100%.
Ccon khi, céﬁmat cua hat NaOH ran thi sau 120 phat
hi¢u suat tong hop mai chi dat khoang 75%.

—-8-NaOH
-4 AHC

Hiéu suat tong hop BP-264,%

1 2 3 4 5 6 7 8§ 9 10
S6 1An tai sir dung

Hinh 3: So sanh dé én dinh xUc tac cia NaOH ran
va AHC

Nghién ciru so sanh @6 bén lam viéc cia NaOH
ran va chat xtc tac AHC trong qué trinh tong hop
BP-264 cho thay rang NaOH ran s& dan dan bi hoa
tan va nhanh chdéng giam hoat tinh xuc tac khi
duogc tai sir dung. Két qua nhan duoc da ching
thue rang 16p phenolat natri hinh thanh trong xdc
tac AHC, gilp ching 6n dinh sau 10 lan tai su
dung, hoat tinh xuc tac caia AHC chi giam khoang
10% (Hinh 3).

Pé khang dinh rd hon vé sy ¢6 mat cua lop vo
hitu co ky nudc bao pha xung quanh bé mit cua
hat hydroxit kiém rén thi phuong phap SEM-EDX
duoc tién hanh dé xéac dinh thanh phan cac nguyén
t6 trén bé mat chét xdc tac AHC (Hinh 4).

2pm EHT =20.00 kv
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Hinh 4: Két qud SEM-EDX cua chat xtc tac AHC
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Két qua SEM-EDX bé mat cia AHC cho thiy
chat xuc tac dugc bao pha béi mot mang mong.
Thanh phan cua mang mong nay nhu sau: C
64,08%, K 13,21%, O 22,36% va tap chat 0,35%
theo khdi lwong nguyén tir. Sy xuat hién caa mot
luong dang ké cacbon trén bé mit AHC ching
minh sy hién dién cua lop hydrocarbon bao phu
xung quanh hat hydroxit kiém ran.

3.2. Pic trung cia chit xic tic AHCMe

Mic du chat xdc tdc AHC bao vé hoat tinh caa
minh khé lau, cé thé st dung lap di lap lai (trong
10 chu ky), tuy nhién theo thoi gian kha ning két
taa cia noé lai bi giam dan do kich thudc cac hat
xUc tac bi suy giam, dan dén kho khin cho viéc
loai bo ra khoi san pham. Diéu nay cé thé duoc
giai thich bang su phéa huy co hoc cua chat xdc tac
AHC thanh cac hat nho hon theo so do sau:

Khi chat xtc tic AHC bi pha nhé thi hoat tinh
xuc tac cuaa ching nhanh chong bi suy giam do n6
khong con dugc bao vé hoan toan bai 16p
phenolat ky nudéc.

Titan oxide c6 kha nang phan tng véi kiém dé
tao thanh 16p mang bén virng khéng tan vao trong
nudc va dung moi hitu co:

NaOH + TiO; = NaHTiOs;

Do d6 c6 thé gia dinh rang tién xir 1y hat kiém
ran vai TiOz ¢6 thé lam tang d6 bén cua xUc tac
AHC. Qua trinh hinh thanh xtc tic AHCTi nhu
sau:

OH

So sanh hoat tinh xtc tac cua AHC véi AHCTI
chi ra rang bien tinh bang TiO2 khong dnh hudng
den hoat tinh xdc tac caa AHC (Hinh 5).

100
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-®-AHCTi
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Hiéu suit téng hop BP-264,%
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Hinh 5: Hogat tinh xic tac cza AHC va AHCTi

Mic di khdng c6 sy thay d6i nhiéu trong hoat
tinh xuc tac cia AHC va AHCTi nhung chét x(c
tac khi dugc tién xtr 1y biang TiO2 cho d6 bén viing
cao hon khi né kho bi pha hay hon do d6 ¢6 thé
giit 6n dinh hoat tinh xtc tac dugc lau hon va dé&
dang tach ra khoi san pham hon so véi AHC
(Hinh 6).

Dua vao két qua Hinh 6 c6 thé thay rang ban
dau hoat tinh xuc tac cua AHC va AHCTi khéong
c6 nhiéu thay d6i, tuy nhién khi dwoc tai sir dung
nhiéu lan dén chu ky thtr 8 thi chat xuc tac AHC
bat dau bi pha huy dan dén hoat tinh x(c tac sau
d6 giam manh & céc chu ky tiép theo. Tuy nhién,
chat xuc tac AHCTI van con duy tri su 6n dinh
hoat tinh xtic tac dén chu ky thir 18, khi d6 van
tbc phan tng moi bat dau bi suy giam. Két qua
trén cling chirng minh 1a TiO2 khéng tham gia lam
tang hoat tinh cia xdc tac ma chi ¢6 nhiém vu tao
bo xuong gitip cho 16p mang phenolat ky nudc
bao phu bén ngoai hat kiém ran dugc thém bén
viing.

100

-~ AHCTi

——AHC

Hiéu suét tong hop BP-264,%
-

0 5 10 15 20

So lan tai st dung

Hinh 6: B¢ 6n dinh xdc tac ciia AHC va AHCTi

Phan tich thanh phan cac nguyén té trén bé mat
chat xuc tac AHCTi cho két qua la C 55,56%, O
30,25%, Na 11,96%, Ti 2,12%, tap chat 0,11%
(Hinh 7). Nhu vay sy c60 mat cua Ti va C da ching
minh sy hinh 16p mang bao vé phenolat-titan cho
chat xdc tac AHCTI.
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U

Hinh 7. Két qua SEM-EDX bé mdt chat xGc tac
AHCTi
4. KET LUAN

Hé xdc tic méi AHC va AHCT dé duogc tong
hop thanh cong. Cac két qua nghién ctu da ching
minh sy hinh thanh 16p phenolat ky nuéc va lop
mang phi bao vé phenolat-titan d6i voi AHC va
AHCTI. Céc chét xuc tac duoc tong hop c6 do bén
cao, dong thoi hiéu qua trong qué trinh tong hop
BP-264.

Loi cam on
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NGHIEN CUU ANH HUONG CUA THOI GIAN LUU THUY LUC VA NONG DO
SINH KHOI TOI QUA TRINH XU LY NUOC RI RAC BANG CONG NGHE AO-MBR
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Tom tit:

Nghién ctru nay dugc thuc hién dé danh gia nhiing anh huong cua cac yéu tb nhu HRT, MLSS va
nong do DO t6i hoat dong cua bé sinh hoc mang (MBR) trong qua trinh xir Iy nudce ri rac. Nudce ri rac
sau qué trinh tién xir ly c6 néng do COD tir 1112 - 1456 mg/l, ty 16 BODs/COD: 0,52 - 0,45, ndng do
NH;*: 600 - 750 mg/l. Nong d6 cac chat hitu co, nito trong dong tham dugc sir dung dé danh gia hiéu qua
xir Iy. Khi HRT ting tir 4 téi 24 gio, hiéu qua xir Iy COD, NH3—N va BODs ting. Cac két qua nghién ciru
cho thay gié tri cac thong s6 HRT tir 16 - 24 gid va ndng 6 MLSS tir 8000 - 9000 mg/l 13 téi wu cho qua
trinh xur 1y nuéc ri rac bang MBR.

Tar khoa: MBR, nwoc ri rac, Xur Iy nudc ri rac

RESEARCH EFFECTS OF HYDRAULIC RETENTION TIME AND BIOMASS
CONCENTRATION ON TREATMENT OF LANDFILL LEACHATE BY AO-MBR
TECHNOLOGY

Abstract:

This study was conducted to investigate the effects of factors include HRT, MLSS concentration on the performance of
membrane bioreactor (MBR) for landfill leachate treatment. The leachate was pretreated by physiochemical processes before
coming to AO-MBR. The composition of pretreated leachate was characterized: COD concentration of 1112 - 1456 mg/l,
BODs/COD ratio of 0.52 - 0.45 and NH4* of 600 - 750 mg/l, TP of 26.2 - 35.1 mg/l. The concentrations of organic and nitrogen
in permeate flow was studied to investigate the treatment efficiency. The increase of HRT from 4h to 24h has led to the increase
of treatment efficiencies of COD, NHz—N and BODs. From the research results, it (ra included that the optimum operational

parameters for treatment of leachate by MBR was as follows HRT:16 - 24 h, MLSS: 8000-9000 mg/I.

Keywords: MBR, landfill leachate, treatment of landfill leachate

1. GIOI THIEU

Nudéc ri rac 1a nudc thai phac tap vai nhitng
thay dbi dang chu ¥ ca vé chat va lugng. Nhin
chung, nudc ri rac thuong chta cac chat 6 nhiégm
hitu co cao, dugc thé hién qua céc thong s6 nhu
nhu cau oxy hda hoc (COD) va nhu cau oxy sinh
héa (BOD), va ndng ¢6 amoni cao. Nhiéu phuong
phép xu ly sinh hoc da duoc tng dung trong xu ly
nudc ri rac. Cac qud trinh xu ly sinh hoc riéng 1¢
déu khong dat duoc hiéu qua xu ly cao [1,2].

Mbt hé théng MBR c6 thé duoc xem nhu mét
hé théng bun hoat tinh thong thuong véi qué trinh
loc mang hiéu qua co kich thuéc 18 rat nho (<
0.1um) [3]. N6 thay thé bac tha hai trong quy
trinh xtr 1y nudc thai thong thuong (ling trong
lyc), nude dau ra ¢ chét luong tét hon, trong khi
c6 thé giam thé tich bé phan ung va dién tich mat
bang, v&i kha nang hoat dong tai muc chat ran lo

limg bay hoi trong hon hop (MLVSS) trong
khodng ter 8000 va 12000 mg/1 so véi 2000 - 3000
mg/l trong hé thong bun hoat tinh thong thuong
[4].

Muc dich cua nghién ctru nay la danh gia anh
huong cua cac thong so dong hoc nhu HRT,
MLSS t6i hoat dong cua hé thong AO-MBR, tur
do lua chon cac dieu kién hoat dong toi wu cho hé
thong trong qué trinh xir 1y nudc ri rac.

2. THUC NGHIEM
2.1. Nguyén liéu va hoa chat

Hoéa chat. NaOH 20N, HsPO, 85%,
MgCl..6H20 (500¢/1), PAC (100 g¢/l), PAA (10
mg/ml), H2SO4 98%, Ure (NH2).CO (110 g/l),

K2HPO4 (54 g/l) hoic KH2PO4 (30 g/l), sit citrat
(0,25 g/l) va MgSOg4 (110 g/l).
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~ Nudc ri réc dugc lay tir bai chén 1ap chit thai
ran Kiéu Ky, nam tai xa Kiéu Ky, huyén Gia Lam,
Ha Noi.
2.2. Thiét bj va phwong phap phan tich

Oxy hoa tan (DO), gia tri pH, nhiét d6 nudc
dau vao, dong tham (nudc ra) duoc do hang ngay
bang cac thiét bi do di dong. Nudce cling dugc lay
mau tr 2 &én 3 1an mdi tuan va dugc phan tich
nhitng thdng s6: nhu cau oxy héa hoc (COD), nito
dang amoni (NHz-N), BODs, oxy hoa tan, nhiét
d6 va pH. Cac thong s6 COD, NHa4-N, BOD:s,
MLSS tuong ung dwoc phan tich theo TCVN
6491:1999, TCVN 6302-97, TCVN 6001-1: 2008
va TCVN 6625: 2000.

2.3. Hé théng A/O -MBR

Hinh 1 chi ra so dd ciu tao cua bé phan tng
AJO — MBR. B¢ loc sinh hoc mang nhing chim
(iMBR) c6 thé tich 1am viéc 45 lit, gdm 3 bo phan
chinh: ngan thiéu khi (Anoxic) c6 thé tich 15 lit,
ngan hiéu khi (Oxic) c6 thé tich 30 lit,

Bom chin

Anoxic e Dépg
| tham

—— Maing MF
soirong

i I

Bom tuin hoan bin

Hinh 1: So'd6 cdu tqo cia hé thang bé phan ing
sinh hoc AO — MBR

Thi nghiém danh gia anh huong cua thoi gian
lwu thity lye duoc tién hanh véi ham luong bun,
tuan hoan bun t6i wu ¢ dinh, thay di thoi gian
lwu nuéc HRT: 4; 6; 8; 12; 16; 20 va 24h. Tién
hanh khao sat tim ra ham lwong ban ti wu trong
ngin oxic bang cach chay hé théng véi thoi gian
lwu 8h, tudn hoan bun 100% va thay d6i ham
lwong bun: 6500; 7500; 8500; 9500; 10500 va
11500 mg/I.

3. KET QUA VA THAO LUAN
3.1. Anh hwéng ciia HRT téi higu qua xir Iy cia
hé thong

Thong luong la mot trong nhiing yéu té quan
trong dé kiém soat su tic mang, vi vay lua chon

thong lugng dong tham thich hop 12 mot budc can
thiét dé tang hiéu qua hoat dong ctia mang.
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Hinh 2: Su thay doi théng lwong theo thoi gian tai
cac HRT khac nhau

Hinh 2 thé hién sy thay doi cua thong luong
dong thAm qua mang tai cac HRT khac nhau.
Thong luong hoat dong ban dau tai cac HRT tir 4-
6 gio kha cao, dat 9,37 LMH tai HRT =4 gio va
6,25 LMH tai HRT =6 gio. Tuy nhién, cac gia tri
nay giam manh trong suét 180 pht hoat dong lién
tuc. Trong khi d6 tai cac HRT cao, tir 12 gio toi
24 gio, thong luong hoat dong ban dau kha thap,
chi tir 1,87 t6i 3,12 LMH, tuy nhién sau 180 phat
hoat dong, cac gia tri thong lugng khong giam
manh nhu tai cdc HRT thap, giam dan xuong
khoang 0,8 - 1,1 LMH. Céc két qua chi ra rang,
tai cac thong lugng dong tham cang Ion kha nang
gay tic mang cang lon. Johir va nnk. (2012) ciing
ghi nhan rang thong lwong dong thap hon (20
LMH), sinh ra luong nudc 16n hon 75 - 90 1an so
Vi tai thong lwong cao (40 LMH) ¢ toc do suc
khi nhu nhau [1].

— COD

----------------------------------------------
= (mg/1)
80 s 0*-:;;_-;0‘----—0 —— NHA+-N
6 R O (me/1)
- s
B - 400 E ——sops
60 i . (mg/)
= 300 & o coD (%)
40 o
30 200 @ . NH4+ (%)
20
100
10 ~--&-- BOD (%)
o o

a 6 8 12 16 20 24
HRT (gi®)

3u ra (mg/l)

Higu sudt xr Iy (%)
8

Noéng d

Hinh 3: Hiéu sudt xiz ly cac théng sé 6 nhiém tai cac
HRT khac nhau

Tu hinh 3 ¢6 thé thiy rang khi HRT thay doi
tir 4 t6i 24 gid, ndng dd6 COD va NH4* trong dong
thAm giam rd rét, twong wng 569 - 235 mg/l va
115,2 - 33,7 mg/l. Hiéu sut xir Iy COD tang dan,
dat cao nht tai 82,5% tai HRT = 16 gid va khong
tiép tuc ting tai cac HRT >16 gio. Sau 16 gio,
hiéu qua loai bd COD giam nhe va 6n dinh mic
khoang 81%. Nong ¢6 COD tuong ddi cao tai cac
HRT dudi 8 gio, két qua co thé 1a boi sy c6 mat
cua cac hop chat khd phan huy sinh hoc trong
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nudc réc, nhiing hop chét nay khong thé duoc loai
bo chi bang hé thong MBR trong thaoi gian ngan.

Trong mét s6 nghién ciru da chi ra rang hiéu
qua xt ly COD véi thoi gian luu 16 va 24 gio 1an
luot dat tir 60 - 66% va 72 - 76% [6]. Aloiu va nkk
da sir dung MBR dé xur 1y nuéc ri rac gia
(BOD/COD < 0,2) véi ndng d6 amoni cao (100 -
2800 mg/l), ndng dd amoni trong nudc dau ra
giam con khoang 100 mg/l véi HRT tur 2 t6i 3
ngay [3]. Két qua khao sat cho thdy HRT = 16 -
24 gid 1 t6i wu cho qua trinh xir 1.

3.2. Anh hwéng cia nong dé bun (MLSS) téi
hiéu qua xir ly cia hé théng
3

T —-e--MLSS =
s 6429

= k== MLSS =
£ 7472

£ --&--MLSS= |
> 8621

8 —- - MLSS =
2 9302

3 --0--MLSS =
= 10287

= e B---MLSS

© 0.5 + ---0

Z 11397

o
o +

56 100 150 260
Thei gian hoat dong ciia mang (phut)
Hinh 4: S thay doi théng lwong theo thoi gian tai
cac MLSS khac nhau.

Hinh 4 thé hién sy thay doi thong luong theo
thoi gian tai cac ndng dd MLSS khéc nhau. Thong
lwong dong thAm giam nhanh khi ham lugng MLSS
tir 9302 - 11379 mg/l, tir 2,4 LML xudng chi con
khoang 0,5 - 0,7 MLH. Vi ham lugng bun tir 6429
- 11397 mg/l, thong luong dong tham giam dan téi
cé&c gia tri trong khoang tir 1,0 - 1,5 LMH. Ham
lugng bun cang cao thi théng luong dong tham cang
giam nhanh theo thoi gian. Trong cting mot diéu kién
suc khi, khi MLSS tang, cac bong bun bi gitt lai trén
bé mat mang ciing tang 1én bai lyc hit dong tham,
dong thoi do nhét caa dong long hdn hop ting [4].
Chinh vi vy, dong tham qua mang bi cham lai, thong
luong dong giam.

Hinh 5 thé hién hiéu suét xir ly cac thong sb 6
nhiém chinh khi thay d6i ham luong MLSS. COD
trong dong ra dao dong trong khoang 235-357
mg/l. Khi tang ham lugong bun tor 6.429-11397
mg/l thi hiéu suat xtr Iy COD ciing ting tir 73,4 -
82,5%. Hiéu suét xir Iy dat 6n dinh trong khoang
80,1 - 82,5% voi MLSS = 8621 - 10287 mg/l. Tuy
nhién, hiéu suat xtr Iy COD lai suy giam khi ham
luong bun ting 1én dén 11397 mg/l. Tinh theo
COD, ty s6 F/M ddi véi cac mie ham luong ban
6424; 7472; 8621; 9302; 10287 va 11397 mg/| lan
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lwot la 0,31; 0,27; 0,23;0,21; 0,19 va 0,17
mgCOD/mgMLSS.ngay.

C6 thé thay, khi ham lwong bun ting cao,
lwong vi sinh vat 16n, nuée thai khéng cung cap
du cho vi sinh, din dén canh tranh vé dinh dudng.
Mt khac, trong qué trinh van hanh, toc d6 suc khi
duoc duy tri twong ddi 6n dinh, dan dén sy canh
tranh vé niang luong, anh huong dén qué trinh xu

,
ly COD.
400 120
m— COD
350 (mg/1)
= — [C—INH4+
= 3
& 300 - s (mg/1)
& 250  mmssm BODS
n=v ‘E (mg/1)
< 200 2 --a---COD
L] 3 (%)
5 1s0 T --g---NH4+
= (%)
100 --Q--.BODS
50 (%)
o

6429 7472 8621 9302 10287 11397
Nong dé MLSS (mg/l)

Hinh 5: Hiéu sudt xi# Iy cac théng sé 6 nhiém chinh
tai cac MLSS khéc nhau
Hiéu qua loai bo BODs rat cao trong hé thong
MBR, khoang 94+1%, chang to rang hé vi sinh
6 kha ning phan giai gan nhu hoan céac chat hiru
co dé phan hay va mang MF c6 hiéu qua loai bo
cé4c chat ran lo ling cao.

Nong d6 NH4* dong ra giam tir 78,2 toi 28,5
mg/l. Hiéu suat xir Iy NH4* ting tir 68,2% dén
88,4% khi tang ham luong bin tir 6429 mg/l dén
9302 mg/1. Tuy nhién, khi ham luong bun tiép tuc
tang, hiéu suat xir ly NH4* giam nhe xudng 80%
tai ham luwong bun 11397 mg/l. Hiéu suat xu ly
amoni chi ting dén maot gia tri nhat dinh c6 thé 1a
do su phan b nong do oxy hoa tan khéng déu
trong qua trinh xir Iy [6]. Sy phan bé néng d6 DO
khong déu & cac ham luong bun cao hon hinh
thanh céc ving thiéu khi nhiéu hon & trong bé
hiéu khi, do d6 hiéu qua qua trinh nitrat hda khdng
tang 1én khi ham lugng bun tang. Tir cAc két qua
khao sat, lra chon dugc ham lwgng MLSS tir 8000
- 9000 I t6i wu cho hoat dong cua hé thong.

4. KET LUAN

Két qua nghién ciu cho thay viéc duy tri thoi
gian luu thuy lyc cua nudce ri rac trong bé phan
g sao cho phll hop c6 ¥ nghia rat quan trong.
N6 anh huong truc tiép dén hiéu suat xir 1y ciing
nhu hiéu qua kinh té. Duy tri HRT qua ngan s&
lam cho vi sinh vat khong du thoi gian dé oxy hoa
céc chét hitu co c6 trong nude thai. Duy tri HRT
qua dai lam cho moi truong tré nén ngheo dinh
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dudng, anh hudng dén sinh trueng va hoat tinh
cua vi sinh vat. Hé vi sinh vat trong bé phan tng
dong vai tro quan trong trong qué trinh phan giai
cac chat 6 nhiém hitu co va nito. Tir két qua chay
khao s&t anh huong cia HRT tai hiéu suat xu ly
cua hé théng AO-MBR, ¢ thé két luan rang HRT
=16 - 24 gio, ndong d6 bun MLSS tir 8000 - 9000
1a 12 ti wu dé xtr ly hiéu qua céc chat 6 nhiém hitu
CO va nito trong nudcC ri rac.
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NGHIEN CUU CAC YEU TO ANH HUONG DEN CHIET TACH HQP CHAT PECTIN
TU CUI QUA BUOI

Quach Thi Thanh Van', L& Huwong Thao!, Nguyén Thi Minh Hail, Vii Pirc Cwong?,
Tran Thi Hang?, Bui Thi Phwong Thao?

1Khoa Cong nghé Hoa hoc va Méi truong, Trieong Pai hoc Cong nghiép Viét Tri
2Khoa Ky thugt Phan tich, Trwong Pai hoc Cong nghiép Viét Tri

*Email: thanhvan3110@mail.com

Tom tit:

Budi 1a loai cdy duoc trong va tiéu thu phd bién & Viét Nam vi n6 c6 thanh phan dinh dudng va
vitamin. Trong qua trinh tiéu thu da thai ra mot luong 16n vo qua (chiém dén 30% trong lugng qua budi).
Muc dich cta nghién ciru ndy nham khao sat cac diéu kién chiét xuat va tinh ché pectin tir cli qua buai.
Két qua cho thay trong diéu kién chiét tach 12 nong do axit citric 5%, ti 1& nguyén liéu/ acid la 1/20 (g/ml),
thoi gian 2,5 gio ¢ nhiét ¢ 100 °C, tinh ché pectin bang ethanol 70°. Pectin tir cli qua budi thu duoc co
do tinh khiét khoang 92,18% véi do ester 1a 59,60%. Ham lugng pectin thu dugc so voi nguyén liéu kho
cao nhat dat 29,45%. San pham pectin c6 thé (g dung trong ché bién thuc pham.

Tir khoa: Pectin, cli qua buedi, dé tinh khiét, pectin thuc pham, hiéu sudt

STUDY ON FACTORS INFLUENCING PECTIN EXTRACTION FROM POMELO
PEELS

Abstract:

Pomelo is a widely cultivated and consumed plant in Vietnam due to its nutritional and vitamin ingredients. During
consumption, a substantial amount of pomelo peel is discarded, accounting for up to 30% of the fruit's weight. The objective
of this study is to investigate optimal conditions for the pectin extraction process from pomelo peels. Results indicate that
under extraction conditions of 5% citric acid concentration, a material-to-acid ratio of 1/20 (g/ml), a duration of 2.5 hours at
100°C, purify pectin with ethanol 70°. The obtained pectin from pomelo peels exhibits a purity of approximately 92.18%, with
an ester degree of 59.60%. The pectin yield, compared to the highest dry material, reaches 29.45%. Pectin obtained products

can be used in food processing.

Keywords: Pectin, peels of pomelo, purity, food pectin, efficiency

1. MO PAU

Buai (tén khoa hoc la Citrus Maxima (Burm)
Merrill) 1a mot loai qua thuoc ho cam Rutaceae.
Budi duogc trong rong rai ¢ Vit Nam vai nhiéu
gidng khac nhau. Mot luong 16n vo budi da bi thai
bo trong qua trinh san xut va thiéu thy gay lang
phi va & nhiém moéi trudng. Theo mot s6 nghién
cuu, vo budi (dac biet la lop cui trang) la mot
nguon nguyén liéu tiém nang dé tach chiét pectin
[1]. Pectin dugc tim thay trong hau hét cac loai
thuc vat, dic biét tap trung nhiéu nhét trong cac
loai trai cdy ho cam quyt (chanh, cam, budi, quyt)
va tdo. Tinh theo ham lwong chét khé, pectin ton
tai trong qua v&i nhitng ham lugng khac nhau: vo
cam va quyt chira 20 - 30%, ba tdo chura 10 - 15%
[2]. Pectin I chat phu gia quy duoc st dung nhiéu
trong c6ng nghiép thyc pham nhu 1am chét 6n

dinh, chit tao dic, tao cau tric...pectin ty nhién
khong doc hai [2]. Tac dung trong y hoc la chat
Chong tidu chay, giai doc gitp co thé ting cuong
bai tiét cac kim loai nang, giam hap thu cac chat
dinh dudng va giam duong huyét [3]. Pectin l1a
mot polysaccharide mach thang, duoc ester hoa
mot phan véi cac nhom methyl hoic acetyl hda va
acid D-galacturonic phan nhanh, lién két véi nhau
bang lién két o-1,4 glucoside [4]. Chiéu dai cua
chudi acid polygalacturonic cd thé bién doi tir vai
don vi dén hang tram don vi acid galacturonic.
Phan tur lurong cua cac loai pectin duoc trich ly tir
c4c ngudn khac nhau s& thay ddi theo mot giGi han
nhat dinh tly vao sé luwong phan to acid
galacturonic va thuong thay doi trong khoang tir
10.000 - 100.000 [5]. Chi s DE 1a phan trim s6
gdc acid galacturonic duoc ester hda trén tong sé
acid galacturonic trong phan tu pectin. Mac do
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ester hoa quyét dinh kha ning tao bot, tao gel cua
pectin. Trong qua trinh tao gel, mdi lién két giia
nhiét d6 va thoi gian bi anh thuong boi mic do
ester hoa. Pectin ciing dugc phan loai thanh hai
loai bao gdm pectin dong tu nhanh (DE > 68%)
va pectin dong tu cham (DE < 60%) [6]. Qua trinh
trich ly pectin & quy mé céng nghiép c6 thé trich
ly theo phuong phap thong thuong vaéi nudce acid
hoa c6 pH 1,5 - 3,6; nhiét do trich ly 70 - 90°C;
hoac bang mét sé phuong phap maéi ¢ hd trg nhu
hd trg enzyme, vi song va siéu &m; dich chiét s&
duoc tién hanh két tia véi con va sau d6 dem say.
Buoi Nam Roi dugc xem la ngudn trich ly pectin
c6 tiém ndng, phan vo trang chiém gan khoang
30% trong lugng qua budi, ciing c6 thé xem ddy
la ngudn cung cap pectin chu yéu. Pectin duoc
trich ly tir vo budi co thé thyc hién theo nhiéu quy
trinh khac nhau [7]. Pectin khi dugc trich ly tir vo
budi bang HCI1 0,1 N, pH 1 va 2 véi ty I¢ ran/long
la 1/30 c6 higu suat thu hoi lan luot la 16,07 -
16,74% va chi s6 DE 12 61,19 - 70,79% [8].

Bai bao nay trinh bay vé cac diéu kién téi vu
chiét tach va tinh ché pectin tir cUi qua budi, danh
gia chat luong cua san pham pectin tng dung
trong ché bién thyc pham.

2. THUC NGHIEM
2.1. Nguyén li¢u, hoa chat

Nguyén liéu cui buai cia cac loai budi dién.
Sau khi tach iy phan cui budi trang s& duoc cat
nho va say lanh & 50°C d&én d6 4m con 5%, dem
nghién nho va bao quan trong lo kin.

Hoéa chat: NaOH (Tung Quédc), CH;COOH
(Trung Qudc), CaCl, (Trung Qudc), CzHsOH
(Viét Nam), HCI (Trung Quéc) va citric acid
(Trung Qudc).

2.2. Thiét bi

Bé 6n nhi¢t Memmert WNB22 - Truong Pai
hoc Cong nghiép Viét Tri.

- May c6 quay chan khong STRIKE 300
(Trung Quoc) — Truong Pai hoc Cong nghiép
Viét Tri.

- Can phan tich TE214S (buc)
hoc Cong nghiép Viét Tri.

- Thiét bi FT-IR trén may Cary 630 héng
Agilent(M¥), Khoa Ky thuat phan tich — Truong
Dbai hoc Cong nghiép Viét Tri.

— Truong Dai

2.3. Phuwong phap nghién ciu
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2.3.1. Khiio sat cac yéu tb dnh huéng dén higu
qua chiét xuat

Quy trinh chiét tach pectin tir cli qud budi:
Quy trinh tach chiét duoc dua theo quy trinh
[9,12]. 20g bét vo buai thém vao dung dich acid
citric, gia nhiét sau khoang thai gian chiét dem loc
dich, c6 dic dung dich con khoang 10% chit kho
hoa tan. Cho két tua véi ethanol 90%, dé két tua
trong ngan mat tu lanh 12 gio. Loc thu tua, rua lai
tua vai ethanol 70°. Sy tua thu dwoc ¢ 60°C trong
10 gio thu dugc pectin.

Khdo sat cac yéu té 1a: ti 1& nguyén liéu/ dung
méi, nhiét do chiét; Thoi gian chiét; Nong dé acid
citric; ti 1& ethanol 90%dich chiét. Sau khi da chon
dugc gid tri thich hop cua cac yéu té da nghién
cau, gia tri nay duoc cb dinh trong cac thi nghiém
tiép theo dé khao sat anh hudng cua cac yéu td
con lai.

Cdc diéu kién khao sat: ty 1& nguyén liéu/ dung
moi la: 1/10; 1/15; 1/20 1/25 (g/ml); nhiét do
chiét: 60, 70, 80 va 90° C va 100° C; thoi gian
chung cit 1, 1,5, 2, 2,5 va 3 gio; Nong d6 dung
dich acid citric: 3, 4, 5, 6, 7, 9%; ti I¢ ethanol
90%dich chiét: 1/1, 2/1, 3/1.

2.3.2. Xac dinh @9 tinh khiét caa pectin

D¢ tinh khiét cua pectin duoc xac dinh theo
phuong phap két taa canxi pectat [5]. Can 0,15 g
pectin thd thém vao 100ml dung dich NaOH 0,1
N. Bun cach thity hdn hop dé trong 7 gio dé pectin
bi xa phong hda hoan toan. Thém 50ml dung dich
axit axetic 1 N va sau 5 pht b6 sung 50ml CaCl,
1 N, dé yén khoang 1 gio. Sau dé, dun sbi 5 phut
va loc qua gidy loc. Rira két tua canxi pectat bang
nudc cat néng cho toi khi khong con ion clo nira
(thtr nudc rira véi dung dich bac nitrat 1%). Sau
khi rira xong, dat gidy loc c6 két tua vao chén va
say ¢ 55°C cho téi trong lwgng khong doi. D6 tinh
khiét cua pectin (P) dugc tinh theo cong thic sau:

P=m * 0,92 * 100/M (%)
Trong d6: m (g): Khéi lugng cua két tia canxi
pectat (9);
M (g): Khéi lugng pectin thd (g);
0,92: Pectin chiém 92% trong canxi pectat.

Hiéu qud chiét xuat pectin dugc xac dinh l1a
ham lugng pectin dugc tach ra khoi nguyén liéu
bot vo buai khd (goi tat 1a Hiéu suat pectin (H))
duoc tinh nhu sau: H = ag/a * 100 véi ao (g): Khoi
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lwgng pectin kho (a0=P*M); a (g): Khoi luong cUi
qua budi say kho [9].

Xac dinh do este:

Xac dinh d6 ester (DE) cua pectin tur cui budi:
D§ ester cia pectin dugc xac dinh theo [11]. Cho
0,5g pectin vao 5ml etanol, 1g NaCl, 1-2 giot
phenolphthalein va thém 100 ml nudc cat am.
Han hop dugc chuan d6 véi dung dich NaOH 0,1
N thu dugc thé tich Vi (ml). Sau d6 thém 25ml
dung dich NaOH 0,25 N vao va khuay ¢ nhiét do
phong trong 30 phat. Tiép d6 cho thém 25ml dung
dich HC1 0,25 N va lic cho dén khi mat mau hong.
Han hop duoc chuan do véi dung dich NaOH 0,1
N va thu duoc thé tich V2 (ml). Do ester duoc tinh
theo cong thuc:

V, x100
V, + V,

DE =

Phan tich cau tric cua pectin:

CAu trlc cua pectin duoc dinh tinh so bd bang
thi pho FT-IR tai Khoa K§ that Phan tich - Truong
PH Cong nghiép Viét Tri va dugc so sénh vai tai
liu tham khao vé hinh anh pha.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia cac yéu té dén qua trinh
chiét xuat

Cac yéu t6 anh huong khao sat quan tim trudc
hét Ia hiéu suat chiét va do tinh khiét vi cong thirc
tinh do tinh khiét c6 lién quan dén hiéu qua chiét
xuit tiép dén mai xét dén do este. Do vay, hiéu
suat chiét 1a dugc quan tim hon & nghién ciru nay.

3.1.1. Anh hwéng cua ti I¢ nguyén ligu/dung
moi

Diéu kién chiét: Bot cui budi: 20g

Khao sét su thay dbi cua ti 16 nguyén liéu/dung
médi la 1/10, 1/15, 1/20, 1/25 (g/ml), ndng do acid
citric dung trong khao sat 1a 4%, nhiét do chiét:
90°C, thoi gian chiét 2 gio, loc thu dich, co dén
nong d6 chat tan khoang 10%, tua vai 300ml
etanol, dé trong ngan mat ta lanh 12 gio Loc thu
taa, ria lai tua vai ethanol 70°. Sy tua thu duoc
¢ 60°C trong 10 gio thu dugc pectin thd.

Hinh 1 cho thiy anh huong cua ti 1& nguyén
lieu/ dung méi khi dung méi chiét ting thi hiéu
suat chiét tang. Viéc ting dung mdi chiét 1am ting
cuong kha nang tiép xuc gitra bot vo budi va dung
moi chiét, giam do nhét cua dung dich, qua trinh
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chiét pectin c6 hiéu qua hon. Nhung khi dén mirc
ngudng nao d6 thi hiéu qua s& bj giam xuéng do
su bién doi cua pectin va cac chat khac dong thoi
dugc chiét theo gay anh hudng dén tinh ché. Ti 1é
nguyén liéu/dung moi nghién cau 1/20 g/ml thu
duoc hiéu suat cao nhét 1a 24,84%. Nam 2014,
theo nghién ctu cua Xin Wang va cong su [2] ti
I¢ nay ciling twong tu la 1/20 g/ml khi nghién cuu
trich ly pectin tir ba tdo. Vay ti 1€ nguyén liéu/
dung mai chiét téi uu Iya chon 1a 1/20 g/ml dé tién
hanh cac thi nghiém tiép theo.

90,00 5013 82,15 84,45 84,2
80,00
70,00
59,42 59,6 59,27 58,9
60,00
_ 50,00
T 40,00
30,00 24,84 23,49

18 39 20,51 "8
20,00 = _“
L

10,00 H

0,00

1/10 1/15 1/20 1/25 (g/ml)
i Ti é nguyén liéu/dung maoi chiet
B Higu suat pectin (% ) ™ D¢ tinh khiet ( %) b6 DE ( %)

Hinh 1. Anh huongcua ti 16 nguyén ligu/dung moi

3.1.2. Anh hwéng cia nhiét d chiét

Piéu kién chiét: Bot cui budi: 20g

Khéo sat sy thay doi ctia nhiét do chiét: 60, 70,
80, 90 va 100°C, nong d¢ acid citric dung trong
khao sat la 4%, ti 1¢ nguyén liéu /dung moi 1/20
g/ml, thoi gian chiet 2 gio, loc thu dich, ¢6 den
nong do chat tan khoang 10%, tua voi 300ml
etanol, d¢ trong ngan mat tu lanh 12 gio. Loc thu
tua, ria lai tha vai ethanol 70°. Say tua thu dugc
¢ 60°C trong 10 gio thu dugc pectin tho.

90.00 823 84,2 85.
90.00 TR 20.15 82.36 84, 85.18
80.00
70.00 - =
St 59.6 59.2 §9.25 58.8 58.68
60.00
= 50,00
©40.00
30.00 24,78 25.28
l 15.48 1830 20.6f
20.00
10.00
0.00
60 70 80 90 100 0C
Nhiét d6 chiét pectin
Hiéu suat pectin (% ) D¢ tinh khiet ( %) bo DE (%

Hinh 2. Anh huong cia nhiét dg chiét

Hinh 2 cho thiy anh hudng cia nhiét o chiét
xuat dén hiéu suat chiét tach, do tinh khiét va do
este cua pectin. Hiéu suat chiét tach pectin thap
nhét ¢ 60°C. O nhiét d6 90°C la 24,71% va 100°C
hiéu sat thu pectin cao nhat 25,28% do tinh khiét
cling dat gia tri cao nhit 1a 85,18%. Tuy nhién do
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este ¢ giam nhe mot chat va thip nhat dat
58,68% nhung van c6 thé chap nhan dugc. Do do,
chon diéu kién nhiét do 1a 100°C dé tién hanh thi
nghiém tiép theo.
3.1.3. Anh hwéng caa thoi gian chiét

Diéu kién chiét: Bot cui budi: 20g

Khao sat sy thay ddi cua thoi gian chiét: 1, 1,5,
2, 2,5 va 3 gio, néng d6 acid citric dung trong
khao sat la 4%, ti 1€ nguyén li¢u/dung mdi 1/20
g/ml, nhiét do chiét 12 100°C, loc thu dich, c6 dén
nong do chat tan khoang 10%, taa voi 300ml
ethanol, dé trong ngin mat tu lanh 12 gio. Loc thu
taa, rira lai ta voi ethanol 70°. Sy taa thu dugc
¢ 60 °C trong 10 gio thu dugc pectin tho.

100.00

, 87.45 89.16 87.2
90.00 802 84.15 s

50,00

10,00 ——
.
30,00 - 23.38 26.8K 25,68

20.00 15.58
10.00
0.00
1 1.5 2 2.5 3 gl
I'hin gian chiet pectin

Hiéu Suat (H%) PG tinh khier (%) B¢ este (DE)

Hinh 3. Anh hweng cua thoi gian chiét

Hinh 3 cho thiy anh huéng cua thoi gian chiét
xuat dén hiéu suat chiét tach, d¢ tinh khiét va do
este cua pectin tir cli qua buoi. Hiéu sut thu
pectin thip nhat ¢ 1 gio 1a 15,56%. Hiéu suat thu
pectin tang theo thoi gian va khi thoi gian 2,5 gio
thi hiéu suat chiét pectin dat gia tri cao nhat la
26,81% con sau d6 lai giam nhe khi thoi gian la 3
gio. Do tinh khiét cua pectin ciing dat gié tri cao
nhét ¢ 2,5 gio va thap nhat khi ¢ nhiét do thap. Co
thé nhan thay gia tri chiét dat cao nhat 1a 2,5 gio
c6 thé 1a do dén du thoi gian giai phong dugc
pectin ra khoi ciu tric té bao vao dung dich con
thoi gian it chua d dé thiy phan hét cac chat ra
khoi té bao va giai phong pectin, thoi gian kéo dai
thi c6 thé gay ra bién doi chat va lam giam luong
pectin. Vi thoi gian thay d6i do este khao sét it
thay d6i trong mai truong acid citic ndng do thap
khi ¢ thoi gian 1 gio c6 do este 1a 59,24%, dén
thoi gian 3 gio do este giam nhe chuat con 58,8%.
Do vay, chon thoi gian dé chiét tach pectin tir cui
qua buoi 1a 2,5 gio dé tién hanh cho cac thi
nghiém tiép theo.

3.1.4. Anh hwéng ciia nong @6 acid citric

Diéu kién chiét: Bot cui budi: 20g
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Khao sat sy thay ddi ndng d6 dung dich acid
citric: 3, 4, 5, 6, 7, 9%, thoi gian chiét 2,5, ti 1é
nguyén li¢u /dung moi 1/20 g/ml, nhiét 3o chiétla
100 °C, loc thu dich, c6 dén ndng do chat tan
khoang 10%, tia véi 300ml ethanol, dé trong
ngan mat ta lanh 12 gio. Loc thu taa, rira lai tua
Vi ethanol 70°. Sdy taa thu duoc & 60 °C trong
10 gio thu dugc pectin tho.

100,00 an 318 ,
86.8 038 892

[ 3.2 -
0.00 83.26 80,45 80,16
80.00

0.00 8o 27 o o> 83 73 L,
60.00 os

° 5000 - #3.85
10,00
30.00 2408
20,00
10.00
0.00

Nong d§ acid citric (%)

Higu suat pectin (% ) D¢ tinh khiet ( %) Bo DE (%)

Hinh 4. Anh hwong cia nong do acid

Hinh 4 cho thay anh huéng cua nong do acid
citric dén hiéu suat chiét tach, do tinh khiét va do
este cua pectin tir cUi qua budi. V&i nong do acid
citric 3% thi hiéu suit dat thap nhat 18,21%. Khi
nong do acid citric ting 1én 5% thi hiéu suat dat
duoc cao nhat 1a 28,86% va do tinh khiét dat cao
nhét 12 90,38 con ting ndng do acid citric 1én 7 va
9% thi hiéu suét lai giam di va c6 gia tri 12 26,94%
va 25,98% dong thoi dung dich mau bi ¢am 1én
c6 thé do 1a khi nong d6 acid cao mét s hop chat
tap chat va bi thuy phan cac chét tang 1én. Khi
nong do acid ting 1én 7% va 9% ciing lam giam
manh do este xudng 49,25% va 43,85 nhu vay s&
khong dam bao do este. Do vay, chon nong do
acid citric chiét xuat pectin tir cti budi 12 5% cho
thi nghiém khao sét tiép theo.

3.1.5. Anh hwéng caa ti Ié ethanol/dich chiét

Piéu kién chiét: Bot cui budi: 20g

Khao séat su thay ddi ti 1& ethanol 90%dich
chiét: 1/1, 2/1 va 3/1, thoi gian chiét 2,5, ti Ié
nguyén liéu/dung mdi 1/20 g/ml, nhiét d6 chiét Ia
100 °C, loc thu dich, c¢6 dén ndng do chét tan
khoang 10% chat kho thi str dung ethanol dé tua
pectin bang cach chuan bi dung mdi ethanol 90°
theo cac ti 1€ 1/1, 2/1 va 3/1 (ml/ml) so véi dich
chiét va nho tir tir dich chiét vao dung méi ethano
90° khudy déu. Sau d6 dé trong ngan mat ta lanh
12 gio loc thu tua, rira lai tia véi ethanol 70°. Say
tua thu dugc ¢ 60°C trong 10 gio thu dugc pectin
tho.
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I'n 1@ ethanol/dich chiet (ml/ml)

Hidu suit pectin (%) D& tinh khide ( %6) D& DE (%)

Hinh 5. Anh huong cia ti 1é ethanol/dich chiét

Hinh 5 cho thdy anh huong cua ti Ié
ethanol/dich chiét dén hiéu suat chiét tach, do tinh
khiét va do este cua pectin. Nhan thay véi ti 1é
ethnol 90%dich chiét 1a 1/1 (ml/ml) thi hiéu suat
thu pectin 1a thap dat 24,56%. Ti 1é nay tang 13 2/1
thi higu suét tang 1én 1a 29,45%, va cao hon chut
khi ti I¢ 3/1 la 29,85%. Nhu vay, khi lugng
ethanol ting thi kha ning tia tot hon nhung khi
dung luong ethanol vai ti 16 2/1 da du dé két taa
pectin khoi dich chiét. Khi ding lugng ethanol
nhiéu hon thi khong tiia thém duoc nhiéu nira va
sé gay lang phi ethanol. Vi vay, chon ti 1é ethanol
90% dich chiét la 2/1 1a thich hop.

Sau khi khao sat cac yéu té anh huong dén qua
trinh chung cat va két qua danh gia duoc tom tat
trong bang sau:

Bdang 1. Cac thong sé toi wu chiét tach pectin

Nhigt | Thoi Tile Nong | Tilg
do gian | nguyén do ethanol
chiét | chiét | lieu/dung | acid | 90%dich
xuit | xuét | dich chiét | citric | chiét
(°C) | (gid) | (g/ml) | (%) | (mI/mi)
100 2,5 1/20 5 2/1

Nghién ctru cua Norziah va cong su (2000) st
dung acid HCI va nghién ctu cua Pawadee va
cong su (2014) st dung axit nitric la mot loai axit
manh, dé gay nguy hiém sir dung axit manh d&
gdy doc hai hon so vai axit citric. Trong nghién
cau cua chung toi, khi dung axit citric 5% theo
diéu kién thoi gian tach chiét 1a 2,5 gio va nhiét
do tach chiét 1a 100°C thi hi¢u suat dat duoc 1a
29,45% cao hon so véi khi sur dung ethanol-HCI
chi dat 19% khi ngam chiét trong thoi gian 60
phut va nhiét d6 75°C va khi st dung acetone-HCI
chi dat 20,8% khi duoc ngam chiét trong diéu kién
thoi gian la 60 phat va nhiét @6 la 75°C [14].
Pawadee va cong su (2014), tdc gia dung axit
nitric 1a mot loai axit manh, d& gay nguy hiém khi
sir dung hay pha ché va thoi gian tach chiét cao
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nhat 1a 200 pht tai nhit d6 80°C va nong d¢ axit
nitric 12,5mM dat dugc hiéu suat thu pectin la
23,64% [1].

Theo nghién ctru cua Ngé bai Hung su dung
acid citric chiét tach pectin tur cui budi trong diéu
kién tach chiét 1a ndng do axit citric 9%, 85 phut
& 90°C pectin thu dugc tir cui qua budi véi hiéu
suit cao nhat 1a 16,46%. Két qua chung toi da
nghién ctu hiéu suat dat duoc 1a 29,45% & ndng
dd acid citric 1a 5% va nhiét d6 chiét 100°C, thoi
gian chiét 2,5 gio.

3.2. Danh gia chét lwong pectin thu dwoc
3.2.1. b am va d¢ tro caa pectin

Do am va do tro khéng hoa tan trong acid cua
pecti dugc trinh bay trong Bang 2

Bdng 2. Bé am va dé tro khdng hoa tan trong acid

cua pectin

Chi | lan | lan | lan B Phwong
tieu | 1 2 3 phap

) TCVN
Do 15815356/ 227 | 8900-
im £025 | o0
D6 0,43 TCVN

> 1031|0505 8900 —
tro 0,11 | 2:2012

Két qua trong Bang 2 cho thiy, d6 am trung
binh ciia 3 1an do thyc nghiém 12 5,56 phil hop véi
tiéu chuan cua phy gia thuc pham pectin theo 4.2
TCVN 12100: 2017 thi hao hut khéi lwong sau khi
sdy, % khodi luong khong I6n hon 12%. Trong
nghién ctru nay, pectin khd dugc san XUt bang
phuong phap saythong thuong ¢ nheiet do thap,
nghién nho. San pham d& hut am, do d6 can phai
chl y trong qué trinh bao quan.

Két qua vé do tro khong tan trong acid 14 0,43.
Theo 4.2 TCVN 12100: 2017 ham luong tro
khong tan trong axit, % khdi lwong khéng 16n hon
1%. Do vay san pham dat tiéu chuan vé 6 am va
do tro khong hoa tan trong acid theo TCVN
12100: 2017 - Phu gia thuc pham Pectin.

3.2.2. Pic diém pectin tach chiét thé hign trén
pho FTIR

Ngoai viéc xac dinh do tinh khiét theo phuong
phap hoa hoc cua cac mau pectin trong phan khao
sat. Thi khao sat d¢ tinh khiet cia mau pectin (tng
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v6i quy trinh téi vu va cho mau thuong mai cia
thi truong duoc so sanh trén hinh phd FTIR. Bong
thoi so sanh vai tai liéu tham khao.

Trén Hinh 6 cho thiy di véi ving dao dong
héa tri ciia pyranose nhan thiy cac phan pho gan
nhu giéng hét nhau véi cac dai dic trung 1150-
1010 cm™. Dao dong hda tri cia cac chat peptit.
Dai ¢ 1750 cm™ dao dong hoéa tri caa nhom C=0
cacboxyl bi methyl hoa hoac proton hoa khdng bi
ion hoa. Sy ion héa, tic 1a sy hinh thanh mudi,
dan dén su bién mét caa né va hai dai méi xuét
hién do sy bat ddi xung va cac ché do kéo dai ddi
xtrng cia COO & 1650-1600 va 1450-1400 cm™?,
turong wng. Dai hap thu trong khoang tir 1200 dén
1100 cm™ 14 cua ether (R-O-R) va lién két vong
C-C trong phan tt pectin. \Vang tir 1120 dén 990
cm™ 1a dao dong hoa tri cua axit galacturonic
trong cac polysaccharide peptic. Phan tich so sanh
FTIR cac pho nhom thuc hién c6 sy tuong thich
vai cac tai liéu tham khao. Do d6 so b xac dinh
d6 1a hop chat pectin.

- EMI-P

JAR —cve
] L CP
f ; IR =Y

e S S S v LA

Hinh 6. Hinh anh phé FFTIR cuia pectin dé tai chiét
Xuat va cac tai lieu tham khdo

Trong dé: P- 1a hinh anh phé pectin caa dé tai;
C.P 12 ph cua pectin tach tir Citrus thuong [13];
CV.P 14 pho pectin chiét tach tir citrus c6 hé théng
sudi; EMLP 1a phé pectin chiét xuat sir dung cam
ung dién tur [13].

3.2.3. Kiém tra ham lwgng kim loai ning

Xac dinh c&c kim loai nang Chi (TCVN
7602:2007), Cadimi (AOAC999.11:20121), Asen
(AOAC999.11:20121), két qua thé hién trong
Bang 3.

Theo Theo TCVN 12100: 2017 - Phu gia
pectin thi ham lugng kim loai nang duai 2mg/Kg.

Trén Bang 3 két qua khong phét hién cac kim
loai nang Chi, Cadimi va Asen trong pectin.
Pectin tach dugc tir clii budi déu dam bao an toan
thuc pham lién quan dén chi tiéu ion kim loai
nang.
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Bdng 3. Két qua phan tich chi sé kim logi ning trong

pectin
Tén | Chitiéu £ . | Ghi
STT mau phan tich Ketqud | g
KPH (LOD
Chi( Pb) 0,02
mag/kg)
Pectin
chiét . . | KPH (LOD
1 | xuét C?g('jr)m 0,02
tur cui mg/kQ)
budi
Asen KPH (LOD
(As) 0,02
mg/kQg)
4. KET LUAN

Ham lugng pectin thu dugc tir cui qua budi so
v6i nguyén liéu kho cao nhét dat 29,45%, pectin
tir cUi qua buoi cé do tinh khiét khoang 92,18%
V6i d9 ester 1a 59,60%. Diéu ki¢n téi wu chiét tach
pectin 14 néng do axit citric 5%, ti l¢ nguyén
liu/dung dich chiét 1a 1/20 (g/ml), thoi gian 2,5
gio ¢ nhiét d6 100°C, cb dich dic dén khoang
10% cht tan, taa pectin bang ethanol 90° véi ti 1&
ethanol/dich chiét 1a 2/1 (ml/ml). Pectin tach chiét
tir cUi qua budi ¢d tiém nang Gng dung trong thuc
pham.
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NGHIEN CUU THANH PHAN HOA HQC VA HOAT TINH UC CHE TE BAO UNG

THU PHOI (A549) CUA TINH DAU KINH GIOI (ELSHOLTZIA CILIATA (THUNB.)
HYLAND.)TRONG TAl HUYEN LAM THAO TINH PHU THQ
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Tom tat:

Tinh dau kinh gigi thu thap tai Huyén LAm Thao Tinh Phi Tho dwoc chiét xuat bing phuong phap
chung cat 16i cudn hoi nude va dugc kiém tra bang phuong phap GC/MS cho thay thanh phan héa hoc
chinh cua tinh dau gom 32 hop chat da duoc phéat hién chiém dén 99,10 % thanh phan chat bay hoi, cac
thanh phan chinh gdm cé (E)- B -Ocimene (27,24%), Geranial (13,04%), Neral (10,11%), Limonene
(9,41%), (2)-B-farnesene (9,89%), (E)-p-Caryophyllene (7,07%) va 1-Octen-3-ol (4.55 %),. Tinh dau
kinh gisi huyén Lam Thao, tinh Phil Tho khdng biéu hién hoat tinh &c ché té bao ung thu phdi (A549) tai
nong do thir nghiém 128pg/mL.

Tar khoa: Kinh gigi, GC-MS, Citral

STUDY ON THE CHEMICAL COMPOSITION AND LUNG CANCER INHIBITIOUS
ACTIVITY (A549) OF (ELSHOLTZIA CILIATA (THUNB.) HYLAND.) GROWN IN
LAM THAO DISTRICT, PHU THO PROVINCE

Abstract:

In this study, the Elsholtzia ciliata (Thunb.) Hyland. essential oil collected in Lam Thao district, Phu Tho province was
extracted by steam distillation. The essential oil was analyzed by gas chromatography-mass spectrometry (GC-MS). Total of
32 components were identified in essential oil, accounting for 99.10% of the total essential oil. The main components of the
essential oil are (E)-B-ocimene (27.24%), (Z)-p-farnesene (9.89%), geranial (13.04%), limonene (9.41%), neral (10.11%),
Elsholtzia ciliata Ecaryophyllene (7.07%), 1-octen-3-ol (4.55%). The E. ciliata essential oil has no inhibitory activity on lung
cancer cells (A549) at the tested concentration of 128pg/mL.

Keywords: Elsholtzia ciliata (Thunb.) Hyland, GC-MS, Citral

1. GIOI THIEU
Kinh gidi c6 tén khoa hoc la (Elsholtzia ciliata

Kinh gici da dugc cong bo, thanh phéan chu yéu
trong tinh dau dugc xac dinh la geranial, p-cis-

(Thunb.) Hyland.) thugc chi Kinh gidi (Elsoltzia),
ho Bac ha hay Hoa méi (Lamiaceae) [1], la mot
loai rau thom phd bién ¢ Viét Nam, ¢ vi cay, mui
thom, tinh &m. Trong Y hoc ¢6 truyén, kinh gioi
duoc sir dung nhu mét loai thubc phong va chira
bénh [2]. Trong rau Kkinh giéi cd chaa hop
chat thymol va carvacrol c6 kha ning tiéu diét vi
khuan cam. Vi thé day 1a loai thuc pham gidp ho
trg diéu tri hiéu qua cac triéu ching cim nhu sét,
cam lanh, dau nhtc co thé [2,3] .

Tinh dau Kinh gisi da duoc nghién ctu la ¢6
tac dung khang khuan, khang nam va khang viém
[4-8]. Nghién ctru vé thanh phan héa hoc tinh dau

ocimen, neral, a-pinen, limonen, 3-caryophyllen,
elsholtzia ketone [4,5]. Céc hop chat Citral,
limonen, p-cis-ocimen, B-caryophyllen c6 tac
dung khang khuan, khang, nam, chéng viém hiéu
qua. Mot so nghién cuiu ve hoat tinh sinh hoc cua
tinh dau kinh gigi cho thay tinh dau kinh gigi thé
hién hoat tinh uc ché tét Escherichia coli,
Bacillus subtilis, Staphylococcus aureus va
Candida albicans voi gia tri MIC la 200
ng/mL; thé hién hoat tinh gay doc té bao yéu trén
dong PC-3 (IC50 66,34 ug/mL) va dong A549
(ICs0 93,11 pg/mL). Céc loai tinh dau trong mua
mua thé hién hoat tinh tc ché tdt ddi voi E.
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coli, B. subtillis va S. cerevisiae véi gid tri MIC la
200 pg/mL va nam C. albicans véi gia tri MIC 1a
100 pg/mL; thé hién hoat tinh gy doc té bao tot
trén dong PC-3 (1Cs0 30,62 pg/mL) va dong Hep-
G2 (ICs0 22,78 pg/mL), tuy nhién hoat tinh gay
doc té bao yéu trén dong A549 (ICso 85,35
ug/mL) [9]. Tac gia L& Thi Thanh Huong va cs
dd nghién ctu cao chiét tir Elsholtzia ciliata 1a
thao duoc tiém niang chdng lai té bao ung thu gan.
Kinh gidi 1a mot trong cac cay dugc liéu co hoat
tinh sinh hoc cao trong d6 kha nang khang vi sinh
vat kiém dinh rét tét [10].

Hién nay, ton tai nhiéu hinh thirc khac nhau dé
giai téa cang thang, mot trong sé do6 1a thu gidn
bang nén thom. Trén thi trudng cac nén thom
duoc san xuat biang quy md cong nghiép di tr
nguon nguyén lieu dau mo, tiéu biéu la cac
paraffin lam sap nén va dong dang cua benzen
nham tao mui thom diéu nay rat c6 hai d6i véi st
khoe con nguoi. Vi vay, dé khac phuc tinh trang
Vé CAC tac hai ciia nén thom cong nghiép, thi can
phai san xudt nén thom tir ngudn nguyén liéu
thién nhién — nhu dau dau nanh, cing tinh dau
chiét xuat dé dem lai nhitng loi ich thiét thuc nhat
cho nguoi str dung.

Vi vay nghién ctru nay s€ tap trung vao xac
dinh thanh phan hg’)a hoc, khao sat hoat tl'nh‘frc ché
te bao ung thu phoi (A549)dinh cua tinh dau kinh
gidi trong tai Huyén Ldm Thao Tinh Phu Tho.

2. THUC NGHIEM
2.1. Nguyén vat ligu

Nguyén liéu 14 cay kinh gisi trong tai huyén
Lam Thao t1nh Pha Tho.

Hinh 1: Nguyén |Ieu Ia cay kinh giai
- Thiét bi chu’ng‘cat tinh day dang thlet bi quy
md vira va nho: Noi chung cat tinh dau cé kich
thugc: 660x660x1300, nang 95kg c6 dung tich

nuéc 125lit. Két cau: 3 16p nox 304 dung dién,
truyén nhiét gian tiep. bién ap 380V- 9KW.

2.2. Phuong phap nghién ciru
2.2.1. Chung cét |6i cudn hoi nwéc

Mau 4 kinh gigi dugc cat nho ¢d 1 - 2 cm, MOi
lan tién hanh chung cét véi 10 kg cho vao thiét bi
chung cat 16i cudn hoi nude, dun séi déu, vira
phai, chung cét trong 3h. Sau dé, tinh dau duoc
tach nuéc va l1am khd boi mudi NazSOs khan.
Tinh dau sau d6 duoc luu giit & 0 - 5°C cho dén
khi str dung.

2.2.2. Xac dinh thanh phan héa hec cia tinh
dau

Thanh phan héa hoc caa tinh dau kinh giéi
dugc xac dinh bang phuong phap sac ky ghép néi
khéi phé dugc thuc hién trén thiét bi Agilent
GC7890A két ndi véi khdi pho Agilent 5976C.
Qua trinh phén tich dugc thyuc hién tai Vién Hoa
hoc c4c hop chat tu nhién, Vién Han 1am Khoa
hoc va Cong nghé Viét Nam. Cot phan tich sur
dung la cot mao dan HP-5MS (60 m x 0,25 mm
id. x 0,25 pm film thickness). Khi mang Heli
duoc thiét 1ap véi toc do 1,0 mL/phat. Nhiét do 10
duoc thiét lap ting tir 60°C dén 220°C toc do
4°C/phit, sau d6 20°C/phut cho dén khi dat
240°C. Nhiét ¢6 budng MS thiét 1ap & 270°C, MSs
mode, E.I. detector thiét lap ¢ 1300 V. Cac hop
chat dwoc nhan dang dwa trén chi s6 luu giit (RI)
két hop véi phd khéi dinh danh st dung hai thu
vién NISTO08, Wiley09.

2.2.3. Hoat tinh gy doc té bao

MTT[3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide] duoc Vién nghién
ctru ung thu quéc gia My (NCI) danh gia la
phuong phap quy chuan va hiéu qua cho sang loc
nhanh cac chat ¢d hoat tinh gy doc hoac wc ché
su tang sinh té bao. Nguyén tic cia phuong phap
la gian tiép xac dinh hoat tinh cua chét thir qua
kha nang @c ché enzyme oxidoreductase phu
thuoc NAD(P)H cua té bao. Enzyme trong ty thé
ndy xuc tac phan ung khir thuéc nhuom
tetrazolium MTT thanh dang formazan khéng hoa
tan, c6 mau tim, qua d6 c6 thé phan anh twong
quan s6 lugng cAc té bao dang phat trién khi do &
budc song A = 540/720 nm.

Dong té bao:

Cac dong té bao cung cip bsi ATCC
(American Type Culture Collection, USA; va
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CLS (Cell Lines Service GmbH, CHLB Durc duoc
luu gitr tai Phong Sinh hoc thuc nghiém, Vién
Hoéa hoc céc hop chét thién nhién (Vién Han 1am
KHCNVN): A549 (Human lung adenocarcinoma
epithelial cells - TB ung thu phdi).

Té bao dugc nudi cdy ¢ 37 °C, CO2 5 % trong
moi truong phu hgp: DMEM (Dulbecco’s
Modified Eagle Medium), EMEM (Eagle’s
Minimum Essential Medium, Sigma-Aldrich,
USA) hoic RPMI 1640 (ThermoFisher,
Waltham, CHLB Diic) ¢6 bo sung L-glutamine 2
mM, khang sinh (Penicillin + Streptomycin
sulfate) va huyét thanh bé 5-10 %. Dich té bao sau
d6 dugc nho 1én phién vi luong 96 giéng (1.5 x
10° té bao/giéng), G véi cac mau thir & dai nong
d6 tir 100 — 6,25 pg/mL dbi véi mau cao chiét
hodc 50 — 1 pg/mL (uM) dbi vai chat tinh sach,
mdi nong do lap lai 3 lan. Ellipticine hoic
Paclitaxel (Taxol) trong DMSO dugc dung lam
chat chuan duong tinh (+). San pham chuyén hoa
dang tinh thé formazan dugc hoa tan trong
dimethyl sulfoxide (DMSO, Sigma-Aldrich) va
do mat d6 quang & A = 540/720 nm trén thiét bi
Infinite F50 (Tecan, Ménnedorf, Thuy Sy).

Kha ning tc ché su tang sinh té bao ung thu &
nong d6 nhat dinh cua chat thir tinh theo % so véi
doi chirng theo cong thuec:

Ty 1& e ché té bao (%) = [1-(ODmau/ODydsi
ching (91)] X 100%

Mau déi chimg: st dung NaCl 0,9% tuong (ing
vei the tich mau la mau ching am tinh (-) va
chung duong tinh (+) 1a cac khang sinh chuan.

2.3. Thoi gian va dia diém nghién céu

Kinh gigi duoc thu thap tai x& Tién Kién,
huyén L&m Thao, tinh Phi Tho vao thang 3 nam
2023, sau d6 dugc lam sach, cat nho va tién hanh
chung cit tai Trung tdm Thyc hanh thi nghiém,
Truong Pai hoc Cong nghiép Viét Tri, X8 Tién
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Kién, huyén Lam Thao, tinh Phu Tho.
3. KET QUA VA THAO LUAN

3.1. Két qua xac dinh chi s6 Hoa Iy, thanh phan
hdéa hoc bang GC/MS

Bdng 1. Phan tich chi sé hoa ly

Chi s Tieu  Nhiét

lal héa ly chuin db Gia tri
tlz;?ggi 27s|9:81(2998 20°C  0,8607
Cniss IS0 . a0 14752
3  Doquay SO ;000 1378

cuc 592:1998

Sau khi chung cét tinh dau kinh gigi cho thay:
Ham luong tinh dau tinh theo khéi lugng 14 kinh
gidi tuoi thu hai tai huyén Lam Thao, tinh Phu
Tho dat 0,37%. Cao hon nhiéu so véi nhém tac
gia Nguyén Birc Duy va cs, c6 ham luong tinh
dau tinh theo khi lwong 14 kinh gigi tuoi thu hai
tai huyén Phu Ninh, tinh Phu Tho dat 0,25% [11].
Panh gia cam quan vé tinh dau kinh gigi nguyén
chat cho thiy, tinh dau la chat long, mau vang
nhat, c6 mui thom dic trung, vi cay nong, chi sb
vat ly caa tinh dau kinh gidi & bang 1 cho thay ty
trong tuong ddi: 0,8607; chi sb khic xa: 1,4792;
d6 quay cuc: [+]3,78.

Mau tinh dau kinh giéi sach dugc dem phan
tich thanh phan hoa hoc trén may ghép khdi pho
GC-MS tai Vién Hoa hoc cac hop chat Thién
nhién - Vién Han lam Khoa hoc va Céng nghé
Viét Nam, két qua thu duoc cho thay (xem Bang
2 va Hinh 2):

Bdng 2. Thanh phan héa hoc cua tinh dau kinh gidi

T Thei  Chi s6 thoi Tén héa hoc Cong thic  Ham lweng

T gian gian luu : phén tir (%)
9.82 938 a-Pinene CioH1s 0.12

2 11.05 979 1-Octen-3-ol CsH160 4.55

3 11.19 983 B —Pinene CioHas 0.13

4 11.28 986 3-Octanone CgH160 2.01
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T Thei  Chi s6 thoi Tén héa hoc Cong thic  Ham lweng
T gian gian luu : phéan tir (%)
5 11.44 992 Myrcene CioHas 0.47
6 11.56 996 3-Octanol CsH180 0.21
7 12.84 1034 Limonene CioH16 9.41
8 1297 1038 (2)- B —Ocimene CioH1s 1.66
9 13.39 1050 (E)- B —Ocimene CioH1se 27.24
10 14.18 1073 Acetophenone CgHsO 0.26
11 15.46 1110 1-Octen-3-yl acetate C10H1802 0.91
12 17.44 1166 Isoneral C10H160 0.29
13 18.07 1184 Isogeranial C10H160 0.48
14 18.56 1198 a-Terpineol C10H180 0.22
15 19.73 1232 Nerol C10H180 1.50
16 20.23 1247 Neral C10H160 10.11
17 20.58 1257 Geraniol C10H180 1.02
18 21.23 1276 Geranial C10H160 13.04
19 21.53 1284 Perilla aldehyde C10H140 0.86
20  22.94 1326 (2)-dimethoxy citral C10H160 0.11
21 24.24 1365 Neryl acetate C12H2002 2.54
22 24.86 1384 Geranyl acetate C12H2002 0.74
23 26.51 1436 (E)-B-Caryophyllene CisHa4 7.07
24 26.79 1444 trans-o-Bergamotene CisH24 0.13
25 27.29 1461 B-(Z)-Farnesene CisHa4 9.89
26 27.58 1470 a-humulene CisH24 0.70
27 28.42 1496 Germacrene D CisHa4 0.38
28 28.89 1512 Bicyclogermacrene CisHa4 0.13
29 29.48 1532 Myristicin C11H1203 0.53
30 3033 1560 Elemicin C12H1603 1.71
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T Thei  Chi s6 thoi Tén héa hoc Cong thic  Ham lweng

T gian gian luu : phéan tir (%)

31 30.60 1569 (E)-nerolidol C1sH260 0.34

32 31.60 1603 Caryophyllene oxide CisH240 0.38
Total 99.10

ek}

P
aAn

03
251

e un
=48

2

= 1807
1856

C— s

=un

F

5
— B4

288

5]rom
8
i
; )
1418
13
g
L] [y

23070005 T 41 =

=

Hinh 2: Phé GC-MS cua tinh dau kinh gigi

Két qua phan tich GC-MS cua tinh dau kinh
giéi & bang 2 cho thay, tinh dau kinh gigi chira 32
hop chat dugc dinh danh, chiém dén 99,10%
thanh phan chat bay hoi. Thanh phan héa hoc cia
tinh dau chu yéu 1a mono tecpen gém 8 hop chét
(chiém 65,76%), trong d6: (E)- B -Ocimene
(27,24%), Geranial (13,04%), Neral (10,11%),
Limonene (9,41%), monoterpenoid nhu 1-Octen-
3-ol Octen-3-yl Acetate, Perilla aldehyde, Neryl
acetate, Geranyl acetate chiém 9,6% va 08 hop
chat sesquiterpene 12  (Z)-g-farnesene, (E)-p-

Caryophyllene, Bergamotene < a-trans->,
Humulene <a->, Germacrene D,
Bicyclogermacrene, Nerolidol <E->,

Caryophyllene oxide, chiém 19,02%. Ngoai ra,
trong tinh dau kinh giéi con c6 03 hop chat chua
vong ben zen nhu Acetophenone, Myristicin,
Elemicin chiém 2,5%. Ham luong mot sd hoat
chit chinh trong tinh dau kinh gidi trong tai huyén
Lam Thao, tinh Phit Tho cao hon so véi tinh dau
kinh gi6i ciia tac gia Tran Thanh Quynh Anh &
V6 Thi Thu Hang (2022), va tac gia Ngii Truong
Nhén va cs. (2022) véi ham luong citral dat
24,15%. Bén canh d6, tinh dau kinh gidi ¢6 (E)-
p-Caryophyllene) véi ham luong dat 7,07% cao
hon so va&i c&c nghién ctu cua Bang Thi Thanh
Nhan & L& Thi Huyén [4].

3.2. Khao sat hoat tinh giy dac té bao

MTT [3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide] duoc Vién nghién
ctru ung thu qudc gia My (NCI) danh gia 1a
phuong phap quy chuan va hiéu qua cho sang loc
nhanh cac chat ¢d hoat tinh gy doc hoac wc ché
su tang sinh té bao. Nguyén tic cia phuong phap
la gian tiép xac dinh hoat tinh cua chét thir qua
kha nang @c ché enzyme oxidoreductase phu
thuoc NAD(P)H cua té bao. Enzyme trong ty thé
ndy xuc tac phan ung khir thuéc nhuom
tetrazolium MTT thanh dang formazan khéng hoa
tan, c6 mau tim, qua d6 c6 thé phan anh twong
quan s6 lugng cAc té bao dang phat trién khi do &
budc song A = 540/720 nm.

Dong té bao: Cac dong té bao cung cip boi
ATCC (American Type Culture Collection, USA;
va CLS (Cell Lines Service GmbH, CHLB buc
duogc Iuu gitt tai Phong Sinh hoc thuc nghiém,
Vién Hoéa hoc cac hop chét thién nhién (Vién Han
lam KH&CNVN):  A549 (Human lung
adenocarcinoma epithelial cells - TB ung thu
phoi).

Té bao duoc nudi ciy & 37 °C, CO, 5 % trong
moi truong phu hop: DMEM (Dulbecco’s
Modified Eagle Medium), EMEM (Eagle’s
Minimum Essential Medium, Sigma-Aldrich,
USA) hoac RPMI 1640 (ThermoFisher,
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Waltham, CHLB Dic) ¢ bb sung L-glutamine 2
mM, khang sinh (Penicillin + Streptomycin
sulfate) va huyét thanh bé 5-10%. Dich té bao sau
d6 dugc nho Ién phién vi luong 96 giéng (1.5 x
10° té bao/giéng), G v6i cac mau thir & dai nong
do tir 100 — 6,25 pg/mL ddi véi mau cao chiét
hodc 50 — 1 pg/mL (uM) ddi vai chét tinh sach,
mdi ndéng do lap lai 3 lan. Ellipticine hoic
Paclitaxel (Taxol) trong DMSO dugc dung lam
chat chuan dwong tinh (+). San phdm chuyén héa
dang tinh thé formazan dugc hoa tan trong
dimethyl sulfoxide (DMSO, Sigma-Aldrich) va
do mat d6 quang ¢ A = 540/720 nm trén thiét bi
Infinite F50 (Tecan, Ménnedorf, Thuy SY).

_Khé néng trc ché sy tang sinh té bao ung thu &
nong d6 nhat dinh cua chat thir tinh theo % so véi
doi chirng theo codng thuec:

Ty I uc ché té bao (%) = [1-(ODmau/ODydsi
chiing (-)])] x 100%

Bdng 3: Két qua hoat tinh khang vi sinh vt kiém

dinh
Té bao A549
Mau T)i’ 16 vrc ché Gllgstor!
é bao (©
te bao (%0) (ug/mL)
Déi chung (-) ) -
(DMSO)
Mau tham khao
(+) Ellipticine) ~ “>04*212 045
Tinh g?gi Kinh 10114010 g

Nhan xét: Tir bang 3 ta thay mau tinh dau kinh
giéi huyén Lam Thao, tinh Phi Tho khéng biéu
hién hoat tinh tGc ché té bao ung thu phoi (A549)
tai nong do thir nghiém 128ug/mL.

4. KET LUAN

Panh gia cam quan vé tinh dau kinh gioi
nguyén chét cho thay tinh dau la chat long, mau
vang nhat, c6 mui thom dic trung, vi cay nong;
chi sé vat ly caa tinh dau kinh gigi: ty trong twong
dbi: 0,8607; chi sb khic xa: 1,4792; d6 quay cuc:
[+]3,78.

Tinh dau kinh giéi ¢ huyén Lam Thao, tinh
Phu Tho da xac dinh duoc 32 hop chat dugc dinh
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danh, chiém dén 99,10% thanh phan chit bay hoi,
trong d6 cac thanh phan chinh gom co
Ocimene<(E)-b-> (27,24%), Geranial
(13,04%), Neral (10,11%), Limonene (9,41%),
Famesene<(Z)-b-> (9,89%), Caryophillene<E->
(=Caryophillene<b-)-> (7,07%), va Octen-3-ol-
<-1> (4,55%).

Tinh dau kinh gisi huyén LAm Thao, tinh Phd
Tho khdng biéu hién hoat tinh wc ché té bao ung
the phdi (A549) tai ndng do thu nghiém
128pg/mL.
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NGHIEN CUU THANH PHAN HOA HQC VA HOAT TINH CHONG OXY HOA CUA
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Tom tat
Trong nghién cau nay, la tung (Sabina chinensis) thu thap tai huyén Lam Thao, tinh Phi Tho duoc
chiét xuat bang phuong phap chung cat 18i cuén hoi nuéc. Thanh phan héa hoc cia tinh dau dwoc phan
tich bang phuong phap GC-MS. Két qua thu dugc cho thay thanh phan chinh 1a Sabinene 35,40%; Pinen
18,89%; Myrcene 6,91% va Bornyl axetat 21,66%. Tinh dau Sabina chinensis khdng thé hién hoat tinh
chbng oxy hoa.

T khéa: Tung, GC-MS, Sabinene

RESEARCH ON THE CHEMICAL COMPOSITION AND ANTIOXIDANT
ACTIVITY OF SABINA CHINENSIS ESSENTIAL OIL GROWN IN LAM THAO
DISTRICT, PHU THO PROVINCE

Abstract:

In this study, the Sabina chinens is essential oil collected in Lam Thao district, Phu Tho province was extracted by steam
distillation. The essential oil was analyzed by gas chromatography-mass spectrometry (GC-MS). Total of 31 components were
identified in essential oil, accounting for 99.15% of the total essential oil. The main components of the essential oil are Sabinene
(35,40%), Pinene (18.89%), Myrcene 6,91%, Bornyl axetat 216,66%. The Sabina chinensis essential oil has does not exhibit

antioxidant activity

Keywords: Sabina chinensis, GC-MS, Sabinene

1. GIOI THIEU

Cay tung thap hay con goi cay tung but hay la
cay long béach, ting xa, tung kim Cé tén khoa hoc
la Sabina chinensis, la loai thuc vat thuoc dang
than byi. Cay c6 chiéu cao khac nhau, trong
khoang tir cay thap la 3 m, cay cao c6 thé 1én téi
16 dén 20 m. Bao boc than 1a Iép vo san sui,
nhung giéng nhu cic cay tung khéc, than c6 nhya
c6 mui rat thom va dic trung. Than cay lic nho,
khi con non rat déo d& udn, nhung khi cay ting
thap truong thanh cay rat cing bai than cing, trén
than ¢6 nhiéu canh nho, than mau nau xam.

La: tung thap la cay la4 kim, cO mau xanh, so
vao ching ta sé c6 cam giac xap xap tay. Tan la
rong, 14 c6 mau xanh moc thang, thuong moc theo
kiéu khom, chum tao thanh khéi cay. L4 vay, dau
14 hoi nhon, gitta 14 c6 mot duong tuyén bau duc,
moc ddi trén cac canh. L& cua cdy tung thap
thuong kho rung. Thuong cay moc tao thanh cac

hinh chop, hinh thap [1]. Cay duoc rat nhiéu
ngudi lya chon trong lam cay canh quan trong
vuon nha, trong thanh hang trén duong phd hay
tao canh quan cho cac khu dan cu, khu d6 thi,
khuén vién truong hoc.

Theo y hoc ¢6 truyén, Tung xa Vi dang cay,
tinh 4m, c6 it doc, 6 tac dung khu phong tan han,
hoat huyét tiéu thiing, giai doc, loi niéu. Puoc
ding tri cam mao phong han, phong thip dau
nhac khop xuong [2].

Nhom tac gia Raina [3] da nghién ciu thanh
phﬁn_héa hoc cua tinh dau loai ting ving Pong
Bic An Do cho thiy, tong sé ¢6 33 chit duoc dinh
danh chiém 94,8% trong d6 cong bd véi thanh
phan cha yéu cua tinh dau la Sabinene (19,8%),
elemol (18,6%), Bornyl axetat (17,5%).
Limonene (14,2 %),
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Nhom tac gia Emami [4] da nghién ctu thanh
phan héa hoc cua tinh dau loai ting va hoat tinh
chéng oxy hoa ciing cho thay thanh phan chu yéu
cua tinh dau 1a: a —Pinene ( 12,1 - 15,8%),
Sabinene (20,3 - 21,9%), Limonene (7,1 - 9,2 %).
Cung trong nam 2007 nhém tac gia Suleiman et
al [5].d4 nghién ctru thanh phan héa hoc cua tinh
dau loai tung tir Isfahan cho thiy thanh phan chu
yéu cua tinh dau la: Sabinene (18 - 18,3%), a —
Pinene (1,3 - 6,4%), Limonene 3,9 - 6,1% Bornyl
axetat (12,3 - 26,1%).

Tinh dau ting ngoai hoat tinh chéng oxy héa
con co cac hoat tinh du6i muoi, bo ve [6].

Cac tac gia Soraia et al da nghién ctru kha nang
kh&ng nam cua tinh dau tung la rat cao [7].

Nhom téc gia Luis et al da nghién ctru kha nang
khang viém va wrc ché té bao cua tinh dau loai ting
& Tay Ban Nha [8].

Nghién ciu vé thanh phan hoéa hoc tinh dau
loai nay ¢ Viét Nam con rat it.

Hién nay, tinh Phu Tho, cay tung la mét trong
cac cay duoc trong tai cac khudn vién truong hoc
va céc s¢ ban nganh va cac doanh nghiép dé lam
cay canh, trong d6 tai Huyén Lam Thao cling
trong nhiéu loai cay nay. Trén thé gidi ting thap
mang lai loi ich kinh té 16n do chét lwong caa tinh
dau c6 mui thom quyén rii d c6 thuong hiéu trén
thi truong. Chinh vi vay chung téi nghién cau
thanh phan hda hoc va hoat tinh khang vi sinh vat
kiém dinh cua tinh dau ting trong tai huyén Lam
Thao, tinh Phi Tho.

2. THUC NGHIEM
2.1. Nguyén vat ligu

L4 ting thu hai tai xa Tién Kién, huyén Lam
Thao, tinh Phu Tho duoc ria sach, cat nho.

Céc hoa chat sir dung nhu NapSO4, NaCl (loai
PA).

Nguyén liéu 14 ting trong tai huyén Lam Thao,
tinh Pha Tho.

- Thiét bi chung cét tinh dau dang thiét bi quy
m0 vira va nho.
- Théng sb thiét bi:

Noi chung cét tinh dau. Két cau: 3 16p nox 304
dung di¢n.

Dung tich nuéc: 125lit, Truyén nhiét gian tiép

bién ap 380V- 9KW. Kich thudc: 660 x 660 x
1300. Nang: 95 kg

Thoi gian nu: 3 - 4h tuy theo nguyén liéu

Hinh 1. La tung (Cay tung thap)
2.2. Phuong phap nghién ciru
2.2.1. Chung cét 16i cudn hoi nwéc

Nguyén ligu l4 ting lam sach sau do cat nho tir
1 - 2 em dugc cho vao thiét bi chung cat 16i cudn
hoi nude, dun s6i déu, vira phai, chung ct trong
thoi gian khoang 180 phit. Sau dé, tinh dau duoc
tach nudc va 1am kho bai mudi NaSO4 khan, luu
giit & 0 - 5°C cho dén khi str dung.

2.2.2. Xac dinh thanh phan hoa hoc cia tinh
dau

Tinh dau tung duge xac dinh thanh phan héa
hoc bang phwong phéap sic ky khi ghép khdi pho
(GC-MS) tai Phong Phan tich H6a hoc, Vién Hoa
hoc céc hop chat thién nhién, Vién Han 1am Khoa
hoc va Cong nghé Viét Nam.

2.2.3. Hoat tinh chéng oxy hoa

2,2-diphenyl-1-picrylhydrazyl (DPPH) c6 kha
nang tao ra cac goc tu do bén trong dung dich
MeOH. Céc chat ¢d kha ning lam trung hoa hoic
bao vay cac goc tu do s& 1am giam cudng do hap
thu anh sang cua céc gbc tu do DPPH. Hoat tinh
chéng oxy ho4 dugc danh gia thong qua gia tri
hip thu &4nh sang cia mau thi nghiém so véi doi
chung khi do ¢ budc song 517 nm (Shahat et al,
2003). Theo d6, miu pha & 2 ndng d6 100 pg/ml
va 500 pg/ml trong DMSO dugc cho vao cac
giéng cua phién 96 giéng chira dung dich 150 uM
DPPH/MeOH. Sau 30 phut u trong béng téi ¢
nhiét d6 phong, do hip thu cua cac dung dich
phan tng dugc do trén may ELISA & budc song
517 nm. Két qua duoc biéu thi bing gia tri
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scavenging capactity (% SC). Axit ascorbic dugcC
st dung lam doi ching duong.

2.3. Thoi gian va dia diém nghién céu

La tung duoc thu thap tai xa Tién Kién, huyén
Lam Thao, tinh Phu Tho vao thang 3 nam 2023,
sau d6 duoc 1am sach, cit nho va tién hanh chung
cét tai Trung tdm Thuyc hanh thi nghiém, Truong
Pai hoc Cong nghiép Viét Tri.

3. KET QUA VA THAO LUAN

3.1. Két qua xac dinh chi s6 Hoa Iy, thanh phan
héa hoc bang GC/MS

Pénh gia cam quan vé tinh dau tung nguyén
chat cho thay tinh dau Ia chat long, mau vang
nhat, c6 mui thom dic trung, vi cay nong. Chi s6
vat ly cua tinh dau ting duoc ghi ¢ bang 1 cho
thiy: ty trong twong ddi: 0,8747; chi s khic xa:
1,4658; do quay cuc: [+]58,31.

KHOA HOC VA CONG NGHE

Bdng 1. Phan tich chi sé hoa ly

Chi s6 hoa Tiéu Nhiét

ly chuén do Glatr
;Z;rgoggi 279'):51% g 20°C 08747
Chi sfakhl]c 28(;:81% g 20°C 14658
Décggay 595& g 20°C [+15831

Bing phuong phap sic ki khi khdi phd (GC-
MS) di xac dinh duoc thanh phan héa hoc cua
tinh dau 14 tung, két qua duoc trinh bay ¢ (Bang
2, Hinh 2).

Bdng 2. Thanh phan hda hoc cia tinh ddu 14 ting

$ ;’g‘:‘i Chi sﬁl'fru(‘ri gian Tén héa hec Hz‘u?o/l;;qng
1 9.70 928 Tricyclene (C22H24N20s) 0.97
2 9.76 930 Thujene <-o > (C10H1s) 0.89
3 10.03 939 Pinene<-o >(C1oH16) 18.89
4 10.50 955 Camphene(C1oHze) 0.95
5 11.22 979 Sabinene(C1oH16) 35.40
6 11.38 984 Pinene<-f >(C1oH1s) 0.64
7 11.60 991 Myrcene(CioH16) 6.91
8 12.57 1021 Terpinene <a->(CioHzs) 0.63
9 12.82 1028 Cymene <0->(C1oH14) 0.69
10 12.98 1033 Limonene(C1oHze) 6.13
11 13.07 1036 Phellandrene <b>(C1oH16) 0.11
12 1311 1037 Cineole 1,8>(C1oH150) 0.42
13 13.98 1062 Terpinene <g->(C1oHze) 1.30
14 15.03 1093 Terpinolene(C1oH1s) 1.09
15 18.20 1184 Terpinen-4-0l(C10H180) 1.53
16  18.86 1203 Methyl Chavicol (=Estragole) (C10H120) 0.23
17 21.97 1294 Bornyl acetate(C12H200z2) 16.66
18  22.05 1296 Isobornyl acetate(C12H200>) 0.47
19  25.67 1406 Methyleugenol(C11H1402) 0.47
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¥ ;’gb’ni Chi sﬁl':rub’i gian Tén héa hec Hz‘m(lo/lol;qng
20 2658 1435 Caryophyllezt; ><)Iic>15(|_| 2(i;;lryophyllene 0.97
21  27.20 1455 Aromadendrene (CisH24) 0.14
22 2849 1496 Germacrene D(CisH24) 0.52
23 28.97 1512 Muurolene <a->(CisH24) 0.32
24 29.44 1528 Cadinene <g->(CisH24) 0.27
25  29.65 1535 Cadinene <d->(C1sH24) 0.69
26 30.36 1559 Elemicine(C12H1603) 0.12
27 30.43 1561 Elemol(C15H260) 1.83
28 3133 1591 Scapanol(C1sH260) 0.14
29 3234 1626 Oplopenone <b->(C15H2602) 0.21
30 32.96 1648 Eudesmol <g->(C15H260) 0.13
31 3320 1657 Cadinol <epi-a-> (=Tau-Cadinol) (C15H260) 0.14
99,15

1122

10.03

2197

11.60
12.98

18.86

Gl 1502
g
1820

5l=010
8|~ 1050
—— 1397
i 2567
- 26.58
27.20

Hinh 2. Phé GC-MS cuia tinh dau ting

Tir bang 2 cho thay, trong tinh dau 14 ting c6
31 chét cd tong cac chat phét hién 1én dén 99,15%
V61 ham lugng khac nhau. Trong d6 Pinene<-a >
18,89%; Sabinene chiém 35,40%; Myrcene
6,91%, Limonene 6,13%, Bornyl acetate chiém
16,66%. Bornyl acetate la chat c6 gia tri cao trong
thuc pham , day 1a este axetat cua borneol, dugc
st dung 1am phu gia thuc pham, chit tao huong
vi va chit tao mui.

Pic biét trong thanh phan cua tinh dau 14 ting
trong tai xa Tién Kién, huyén Lam Thao, tinh Phu

Tho cho thay, trong thanh phan xuat hién
Sabinene chiém 35,40%; Bornyl acetate chiém
16,66%, cao hon so véi tinh dau ting da duoc tac
gia Floresha et al nghién ctru [9].: thanh phan cac
chat chinh trong tinh dau ting ¢ Maroco:
Pinene<-a. > 18,25%; Bornyl acetate 4,35%,
Limonene 3,56%.

Nghién ctu gan day cd nhém tac gia Trung
Qudc cho thay, thanh phan céc chat chinh trong
tinh dau ting tai Trung Quéc gém: terpinen-4-ol
(6,53 - 11,89%), Bornyl acetate ( 6,13 - 10,53%),
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Phellandrene <b> (26,64 - 39,26%) [10]., trong
d6 thanh phan Bornyl acetate chiém ty 1¢ % it hon
nhiéu so véi tinh dau 14 Tung trdng tai x& Tién
Kién, huyén Lam Thao, tinh Phu Tho.

3.2. Khao sét hoat tinh chong oxy héa
Két qua thir sang loc hoat dong quét géc tu do
¢ bang 3.
Bdng 3. Két qua khao sét hiéu qud quét gac tu do
DPPH cua tinh dau tung

- Khining — o0p,
Tén mau trung hoa goc (ng/mL)
twdoSC,% M8
Ching(HIAXIt g9 35 10,21 12,6
ascorbic]
Chung(-)
[DPPH/ EtOH 0,0+ 0,0 -
+ DMSO]
Tinh dau ting 1,52+ 0,23 >500

Nhan xét: Tir bang 3 cho thay mau tinh dau
Tung khéng biéu hién hoat tinh chong oxy hda.

4. KET LUAN

Nghién ctu va tach chiét tinh dau Tung tur
nguyén liéu 14 Tung trong ¢ xa Tién Kién, huyén
Lam Thao, tinh Pht Tho thu dugc thanh phan hoa
hoc chinh cua tinh dau 1a 6 Pinene<-a > 18,89%;
Sabinene chiém 35,40%; Myrcene 6,91%,
Limonene 6,13%, Bornyl acetate chiém 16,66%.
Tinh dau tung khong c6 biéu hién hoat tinh chéng
oxy héa
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NGHIEN CUU CHE TAO HAT NANO MANGAN OXIT PHA TAP PONG UNG
DUNG LAM VAT LIEU HAP PHU XU LY THUOC NHUOM TRONG NUOC THAI

Pd Huyén Trang
Khoa Cong nghé Hoa hoc va Moi truong, Truong Dai hoc Cong nghiép Viét Tri
Email: huyentrangpt49@gmail.com
Tom tat:
Muc tiéu cua nghién ctru nay la str dung cac hat nano mangan oxit pha tap dong (Cu/MnO2NPs) lam
chat hap phu dé xir Iy nuéc thai dét nhuom. Cu/MnO2NPs dugc tao ra bang phuong phap dong két taa
héa hoc va cac dic tinh caa ching duoc kiém tra bang cac phuong phap XRD, SEM, EDS va FTIR. Hiéu

suét hap phu toi da dat 94,14%. Céc két qua dong hoc phll hop Vi phuong trinh dong hoc bac hai va dit
liéu can bang phu hop véi duong dang nhiét Langmuir (kha nang hap thu t6i da qmax =250 mg/g).

Tir khoa: hat nano, mangan oxit, dong, thusc nhugm.

FABRICATION OF COPPER-DOPED MANGANESE XIDE NANOPARTICLES FOR
THE REMOVAL OF DYES IN WASTEWATER

Abstract:

The goal of this research was to employ copper-doped manganese oxide nanoparticles (Cu/MnO2NPs) as an adsorbent to
remove dyes in wastewater. The Cu/MnO,NPs were made using a chemical coprecipitation method, and their characteristics
were examined using XRD, SEM, EDS, and FTIR methods. Maximum adsorption efficiency is 94.14%. The kinetic findings
fit the pseudo-second-order kinetic equation, and the equilibrium data agreed with the Langmuir isotherm (maximum uptake

capacity gmax =250 mg/qg).

Keywords: nanoparticles, manganese oxide, copper, dyes.

1. MO PAU

Thudc nhugm duoc sir dung trong nhleu linh
vuc khdc nhau nhu dét may, giay, in an, thuc
pham, nhua va da [1, 2]. Hau hét cac thudc nhuom
gay dot bién, di tat bam sinh va ung thu, c6 thé
dan dén cc van dé vé than, hé sinh san, gan, nfo
va hé than kinh trung wong ngay ca véi luong nho
[3]. Thubc nhuém kho bi phan hity ty nhién nén
viéc tim cach loai bo né hiéu qua va khong tén
kém 1a rat quan trong. Hap phu, phan hay quang
hoc, oxy hoa hoa hoc, xtr 1y vi sinh va dong tu la
mot sé cach phd bién nhét dé tach thudc nhuom
khoi nuéc thai [4]. Tong quan céc nghién cau lién
quan cho thay rang hap phu 1a mét trong nhiing
phuong phap dugc nghién ciru nhiéu nhit dé loai
bo thudc nhudém béi vi né don gian, ré tién va hoat
dong hiéu qua. C6 nhiéu nghién ctru da ché tao
nhiéu loai chat hap phu khac nhau, ca ty nhién va
nhan tao, dé xem liéu ching c6 thé loai bé thudc
nhuém va céac chat gay & nhidm khéc khoi nudc
thai hay khéng [5].

Céc nha nghién ctiu trén toan thé gi¢i quan tam
dén vat liéu nano vi cac hat cua chung rat nho,

ching ¢ dién tich bé mat riéng rat Ion va cac tam
hoat dong trén bé mat caa ching c6 thé dé dang
tiép can... Mangan oxit (MnO) la chat ban dan tot
c6 thé duoc str dung theo nhiéu cach khac nhau,
chang han nhu trong pin mat troi, 16p phii quang
hoc, chat xuc tac quang va thiét bi quang dién tir
nano [6]. Chat hip phy nano lam tir mangan oxit
c6 rat nhiéu tiém nang dé xir Iy nudc thai vi ching
an toan, c6 hiéu suat hap thu cao, san xuat ré va
c6 thé tai ché. Cau tric nano pha tap kim loai
chuyén tiép 12 mot phuong phép hiéu qua dé tang
hiéu qua hap phu cia MnO,. C6 thé tuy chinh
bang cach thém cac kim loai chuyén tiép nhu Fe,
Zn, Co, Ni va Cu vao cau tric nano MnO bién
tinh. Cu Ia kim loai pha tap tuyét voi vi né la kim
loai chuyén tiép co6 do dan dién cao va ban kinh
ion trong tu MnOz. Cac nha nghién ctru phat hién
ra rang viéc thém Cu vao ma tran MnO; s& lam
thay d6i cu trdc vi md cia MnO, cai thién cac
dac tinh vat ly, héa hoc va quang hoc cua no6 [7].
Pong két taa hoa hoc, sol-gel, phan hay nhiét,
ling dong xung laser va cac qua trinh thity nhiét
déu c6 thé dugc st dung dé tao ra cac hat nano
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[8]. Phuong phap dong két tua dic biét quan trong
va htru ich vi no c()’ nhieu lgi fch va vu diém nhu
nhiét dg, chi phi thap va khéng can thiét bi lon.
Muc dich cua nghién ciru nay la danh gia hiéu
qua cua cac hat nano mangan oxit pha tap dong

(Cu/MnO,NPs) ddi vai viéc xu ly thuéc nhuom
trong nuac thai dét nhuom.

2. THUC NGHIEM
2.1. Nguyén liéu va hoa chit

Thudc nhuém Congo red (CR) dwoc cung cap
tir hang Sigma-Aldrich. Cac héa chat khac nhu
MnS04.H20, CuCl2.2H20, NaOH...la cac hoa
chat tinh khiét (Trung Quédc) dwoc sir dung khong
can qua tinh ché lai.

2.2. Tong hgp Cu/MnO2NPs

Cho 25 ml MnSO4.H20 0,5M va 25 ml dung
dich CuCl2.2H20 0,5M vao binh phan Gng va
khudy lién tuc cho dén khi quan sat thiy dung dich
xanh trong. Hon hop phan tmg duoc xir ly bang
NaOH 4 M cho dén khi d6 pH dat 11 va mau
chuyén tir xanh nhat sang xanh dam. Két taa mau
xanh xuét hién sau 2 gio dun nong hdn hop phan
ing & 120°C. Két tia hinh thanh duoc dé nguoi ¢
nhiét d6 moi truong. Két taa tao thanh duoc loc,
rira sach bang nudc khir ion va say kho trong 10
khéng khi néng ¢ 80°C. Vit liéu thu dugc dugc
nung trong 4 gio trong 106 400°C [9].

2.3. Phan tich dic trung cia Cu/MnO2NPs

Nhiéu xa tia X (XRD), kinh hién vi dién tir
quet (SEM), quang phd tan sic néng luong (EDS)
va quang pho hong ngoai bién d6i Fourier (FTIR)
dugc su dung dé phan tich Cu/MnO2NPs.

2.4. Thi nghiém hap phu

Cac thi nghiém hap phu duoc thyuc hién bang
cach ngam 0,3 g vat liéu hap phu Cu/MnO2NPs
vao trong 1 L nudc thai chira thuéc nhugm CR Vi
nong do 10 mg/L ¢ pH 7,0 va nhiét do 30°C trong
30 phat, khdng khuay. Nong d6 thudc nhudém
dugc xac dinh bang may quang phé UV & budc
song 496 nm.

_ Hiéu suat hap phu thuéc nhudm dugce xéc dinh
bang phuong trinh sau:
(CO - Ce)

H(%) = -
e

KHOA HOC VA CONG NGHE

Kha nang hap phu ¢ trang théi can bang (g,
mg/g) duge xac dinh bang cach st dung phuong
trinh cén bang khoi lugng sau:

(CO B Ce)
w
Trong d6: Co va Ce lan luot 12 ndng do thube
nhuém & trang thai can bang va ¢ thoi diém ban
dau (mg/L) va w la khéi lugng cua chat hap phu
duoc str dung (g/L).

qe =

2.5. Pudng ding nhiét, dgng hoc va nhigt dong
lwc hoc qué trinh hap phu

Nghién cttu can bang hap phu dua ra cac thong
tin lién quan dén kha niang hap phu. Puong dang
nhiét hap phu thudc nhudém CR trén Cu/MnO2NPs
dugc nghién ctiru bang mé hinh hap phu Langmuir
va Freundlich.

Phuong trinh m6 hinh Langmuir:
L 1 G
de Gmax-kL  Gmax
Trong do: Ce la ndng d6 thude nhué)n] o trang
thai can bang (mg/L), g, la kha nang hap phu ¢
trang thai can bang (mg/g), gmax 12 kha nang hap

phu Ién nhat (mg/g) va k; 1a hang s6 hap phu
Langmuir (L/mg).

Phuong trinh m6 hinh Freundlich:

log(q.) = n.log(C,) + logkp

Trong d6: Ce 12 ndng do6 thudc nhuém & trang
thai can bang (mg/L), q. 1a kha niang hap phu &
trang thai can bang (mg/g), n 1a cuong do
Freundlich biéu thi d6 16n cua dong lec hap phu
va k;, 1a hiang sé hap phu Freundlich (mg/L).

Pong hoc cua qua trinh hap phu da dugc
nghién ciu bang cach sir dung mé hinh gia kien
dong hoc bac 1 va bac 2.

Céc thong sé nhiét dong luc hoc hap phu nhu

nang luong tu do (AG), entanpy (AH) va entropy
(AS) dugc xac dinh.

AG = —RTlogK,

Chp,e
Ce

Trong d6: T 1a nhiét do tinh bang Kelvin, R 1a
hang s& khi (8,314 mol™-K™), Chpe (Mg/L) la
nong do thubc nhudm trén chat hap phu & trang
thai can bang va Ce (mg/L) 1a nong d6 can bang
cta thudc nhuom.

Kcz
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Gia tri AH va AS dugc do bang gi tri do doc
va diém chan cua d6 thi su twong quan gitra In K¢
so vai 1/T.

3. KET QUA VA THAO LUAN
3.1. Pic trung cia Cu/MnO2NPs
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Hinh 1. Ddc trung cuia Cu/MnO2NPs
a) Pho XRD; b) Anh SEM; ¢) Phé FTIR
Phuong phap XRD dugc st dung dé phan tich
ban chat tinh thé cua cac mau. Phd XRD cua
Cu/MnO2NPs dugc thé hién trong Hinh 1(a). Cac
dinh nhicu xa cua mau déu tuong quan voi cau
trac luc giac caa Cu/MnO2NPs. B sac nét cua

cac dinh boc 16 do két tinh cua vat liéu. Phd XRD
ctia mau té hop cho thay rd rang cau tric mang
MnO; van nguyén ven ngay ca sau khi thém céc
ion dong.

Hinh thai bé mat caa Cu/MnO2NPs dugc md
ta trong anh SEM & Hinh 1(b). Anh SEM cho thay
su phan bé hat kha dong nhit bao gdm cac hat c6
kich thudc nano. Hinh anh cho thay bé mit cua
vt liéu xp va céc hat da két tu lai. Theo anh SEM
c6 thé so bo nhan dinh Cu/MnO2NPs c6 dién tich
bé mit 16n va kich thudc cac hat Cu/MnO2 khoang
150 nm.

Két qua phan tich thanh phan nguyén té bang
EDS cho thay sy hién dién cua C, O, Cu va Mn.
Cu/MnO;NPs bao gom 74,30% Mn, 15,516% O
va 6,80% Cu tinh theo trong lugng. Nhu vay co
thé khang dinh trén bé mat MnO2 phat hién su két
dinh cac hat Cu.

Phén tich FTIR duogc st dung dé nghién cau
cac nhdm chuc ton tai trong vat lisu Cu/MnO2NPs
duoc thé hién & Hinh 1(c). Cac dai nam trong
khoang tir 3420 dén 3800 cm™* biéu thi dao dong
kéo dai ctia nhdm —OH, dai & khoang 1638 cm™
va 1423 cm™ chu yéu 1a do dao dong cua nhém
C=0. Dai 511 cm™* 1a dinh hap thu dién hinh caa
Mn-O.

3.2. Kha niing hap phu ciia Cu/MnO2NPs

Céc thi nghiém dugc thuc hién theo phuong
phap ti wu hoa tirng yéu t6 mot. Qua trinh hap
phu CR duoc thuc hién & cac khoang thoi gian
khac nhau (5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55
va 60 phut), trong khi giir tit ca cac bién khac
khong ddi, chang han nhu liéu lwong chat hap phu
0,3 g/L, pH 7, nhiét d6 303 K. Ban dau toc do hap
phu rat nhanh, tuy nhién sau 30 phat téc do6 hap
phu dat bdo hoa va khong dbi. Tac dong caa luong
chat hap phu dén kha ning hap phu thuéc nhuom
CR duoc nghién cau trong khoang tir 0,1 dén
0,8 g/L, voi tat ca cac thdng s6 khac nhu thoi gian
hap phu 30 phut, pH 7 va nhiét d6 303 K duoc giir
khong ddi. Kha niang loai bo CR tbi da 1a 76,1%
khi lwgng chat hap phu 1a 0,3 g/L. Tac dong cua
pH dén viéc loai bo thudc nhuésm CR bing
Cu/MnO;NPs duoc nghién ctu bang cach thay
d6i do pH tir 4,0 1én 9,0. D6 pH ti vu dugc coi la
7,0 cho sy hap phu CR. Anh huéng cia nong do
thudc nhudm CR ban dau dén kha niang hap phu
duoc nghién ciu trong khoang nong do tir 10 dén
100 mg/L, giit nguyén tat ca cac théng sé con lai
nhu thoi gian hap phu 30 phat, pH 7 va nhiét do
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303 K. O mtc 90 mg/L, mic loai bo CR téi da
duogc ghi nhan 1a 94,14%.

3.3. Pudng dang nhiét, dgng hoc va nhiét dong
luc hoc qua trinh hap phu
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Hinh 2. Béng hoc qua trinh hdp phu
a) Md hinh gid kién bdc 1; b) M6 hinh gid kién bdc 2
Pé cung cap thém mot sé hiéu biét sdu sic vé
qué trinh hap phu, diéu can thiét 1a chon mot mo
hinh thich hop dé phan tich di liéu. Bong hoc qua
trinh hip phu cia thudéc nhuom CR Ién
Cu/MnO2NPs dugc nghién ctu théng qua mod
hinh gia kién dong hoc bac 1 va bac 2. B thi phu
hop cua cac md hinh déng hoc hap phu nay duoc
thé hién trong Hinh 2(a) va 2(b) va cac thong sé

dong hoc nay dugc tom tat trong Bang 1.

Bdng 1. Cac thong sé déng hoc qua trinh hdp phu

Pong hoc hdp phu  ge(mglg)  R?

Gia kién bac 1 124,08 0,987

Gia kién bac 2 250 0,996

Tinh hop 1& cua timg mé hinh dugc kiém tra
bang cac hé sé tuong quan tuwong tng (R?). So
sanh cac hé s6 twong quan ctia mé hinh dong hoc
gia kién bac nhat (R?=0,987) va gia kién bac hai
(R?=10,996) cho thdy mé hinh dong hoc gia kién

bac hai md ta tot nhat co ché va téc do hap phu
thuoc nhuom CR trén Cu/MnO2NPs.

Pudng dang nhiét hap phu hd tro viée xac dinh
co ché qua trinh va dic tinh hap phu. Do do, dir
lieu mdi twong quan can bang la rat quan trong.
Hinh 3(a) va 3(b) minh hoa biéu 6 cho mé hinh
dang nhiét Langmuir va Freundlich.
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Hinh 3. Puong ddng nhiét quéa trinh hap phu
a) M6 hinh Langmuir; b) M6 hinh Freundlich

M6 hinh Langmuir gia dinh sb lwong vi tri hap
phu 1a ¢é dinh, bé mat don 16p, khdng c6 su tuong
tac gitta cac phan tir chat bi hap phu va bé mat
chat hap phu 1a ddng nhat. M hinh Langmuir
dugc sir dung dé tinh toan kha nang hap phu don
I6p trén bé mat ddng nhat 1a 250 mg/g ddi véi
thudc nhuom CR. U'6c tinh ndy phu hop chat ché
vé6i kha nang hap phu bang thuc nghiém. Hang sé
Langmuir ki dugc xac dinh 14 0,104712 L/mg.

Pudng dang nhiét Freundlich, ngu ¥ su hap
phu da 16p véi cac tuong tac gitra cac phan tu, du
doan rang gisi han thudc nhudm trén bé mit chat
hap phu tang 1én khi nong d6 thuc nhugm trong
dung dich tang 1én. Gia tri cuong d¢ Freundlich n
bang 0,4797 cho thay su hap phu thuan loi.

Két qua thu dugc tir Hinh 4 ¢6 thé duoc su
dung dé tinh toan cac thdng so nhi¢t dong. Cac
théng s6 nhiét dong do duoc trinh bay trong Bang
2.
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Hinh 4. Béng nhiét hoc quéa trinh hap phu

Bdng 2. Céc thdng so nhiér dgng luc hap phu thude
nhugm CR bang Cu/MnO:zNPs ¢ céc nhiér do khac
nhau.

T(K) AG (d/mol) AH (kJ/mol) AS (J-mol/K)

308  —629.143
313  —1660.73
318 —2227.1 41.653 137.84
323  —3065.02
328  —3354.92

Céc giatri am cua AG ¢ céc nhiét d6 khac nhau
cho thay qué trinh hap phu Ia ty phat va kha thi vé
mat nhiét dong [10]. Gidtri AG giam nhe khi nhiét
do6 tang, ngu Y rang nhiéu thudc nhuom dugc hap
phu trén bé mat chat hip phu & nhiét do cao hon.
Cac gié tri duong cua AH va AS twong ung biéu
thi ban chét thu nhiét va su gia ting mirc d6 ngau
nhién ¢ bé mat phan cach dung dich ran trong qué
trinh hap phu.

4. KET LUAN

Trong nghién ctru nay, phuong phap két tia
héa hoc duoc st dung dé tong hop céc hat nano
oxit mangan pha tap dong, sau d6 duoc kiém tra
bang cac phan tich XRD, SEM va FTIR. Kiém tra
XRD cho thdy cac hat Cu/MnO2NPs c6 kich
thude ddng nhat va c¢d dang hinh cau nhu duogc
thy trén anh SEM. Cu/MnO2NPs duoc st dung
dé loai bo thudc nhuém CR trong nudce thai. Voi
thoi gian xi ly 1a 30phat, liu luong
Cu/MnO2NPs 1a 0,3 g/L, pH dung dich la 7 va
nong 6 CR ban dau 12 90 mg/L dan dén kha nang
hap phu CR tdi da 1a 94,14%. Kha nang hap phu
cao nhat dugc xac dinh bang dudng dang nhiét
Langmuir 1a 250 mg/g. Bong hoc hap phu duogc

KHOA HOC VA CONG NGHE

dic trung tot nhat bang md hinh gia kién bac 2.
Theo cac nghién cuu nhiét dong luc hoc, qua trinh
hap phu 12 qua trinh thu nhiét va ty phat. Nhu vy,
Cu/MnO;NPs la chat hip phu tiém ning dé loai
bo thudc nhudm doc hai tir nude thai.
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BIEN TINH NHOM OXIT BANG (3- AMINOPROPYL) TRIETHOXYSILANE
Hoang Thi Van An'*, Nguyén Vii Giang?, Nguyén Thanh Quan'3

1 Khoa Cong nghé Hoa hoc va Moéi trieong, Truong Dai hoc Cong nghiép Viét Tri
2Vién Ky thugt Nhiét dai, Vien Han 1am Khoa hoc va Céng nghé Viét Nam
3Cong ty TNHH mét thanh vién Co khi héa chat 13
*Email: hoangan.vui@mail.com
Tom tat:

Nhém oxit duoc bién tinh bang (3-aminopropyl) triethoxysilane (APTES). Hon hop gém AlO3 va
C2HsOH (hon hop 1) duoc khuay khoang 30 phdt trén may khudy tir. Nho tir tir silan APTES da duoc
thily phan bang dung dich ethanol: nuéc = 1: 9, vao hdn hop (1). Phan tng dugc thuc hién trong dung
dich NHs. H¢ phan tng dugc thuc hiénﬁ trong 6 gio & 50°C trong binh kin trén beép khuay tur. Ket thuc
phan tmg d6 dung dich ra dia petri va dé bay hoi tu nhién. Hon hop dugc ria véi axeton va ly tam 3 lan
(6000 vong trong 6 phut mdi 1an) cho dén pH trung tinh dé loai bo hét phan silan con du sau phan ng.
Chat rén thu duoc say trong tu chan khong ¢ 40 °C dén khbi luong khong d6i, nghién min bang coi ma

ndo thu duoc hat nano Al,O3 bién tinh, ’kl hiéu AI-APTES. Céac hat n-Al.O3 sau khi bién tinh bé mat c6
kha nang phan tan tot hon va sy phan bo kich thudc hat dugc cai thién dang ke.

Tir khoa: Nhom oxit, (3-aminopropyl) triethoxysilane (APTES), bién tinh

MODIFICATION OF ALUMINUM OXIDE WITH (3- AMINOPROPYL)
TRIETHOXYSILANE

Abstract:

Aluminum oxide was modified with (3-aminopropyl) triethoxysilane (APTES). The mixture of Al,Os and C,HsOH
(mixture 1) was stirred for about 30 minutes on a magnetic stirrer. Then slowly added APTES silane that has been hydrolyzed
with ethanol: water = 1:9 into the (mixture 1). The reaction is carried out in NHz solution. The reaction system was carried out
for 6 hours at 500 °C in a closed vessel on a magnetic stirring stove. At the end of the reaction, solution was poured into a petri
dish and let it evaporate naturally. The mixture was washed with acetone and centrifuged 3 times (6000 cycles for 6 minutes
each time) until the pH was neutral to remove all residual silane after the reaction. The solid obtained was dried in a vacuum
cabinet at 40 °C to a constant weight, finely ground with an agate mortar to obtain modified Al.Os; nanoparticles, symbol Al-
APTES. The n-Al203 particles after surface modification have better dispersibility and the particle size distribution is
significantly improved.

Keywords: Aluminum oxide, (3-aminopropyl) triethoxysilane (APTES), modified

1. GIOI THIEU

Hat nano nhém oxit (n-Al20z) la nhirng hat
hinh cau c6 kich thugc nano tir mot khéi alumin.
Céc hat nano nhdm c6 thé thu duoc bang mot sb
phuong phap: Nhi€t phan, phong xa, sol gel va ky
thuat phd bién nhat duoc wa chudng la cat dbt
bang laser.

Céc hat nano dang duogc str dung ngay cang
thuong xuyén hon trong nghién ciru va trong cong
nghiép, do cac dac tinh ndng cao cua ching so vai
vat lidu dang khdi. Hat nano duoc ché tao tir cac
hat siéu min c6 duong kinh nhé hon 100 nm.

Cac nghién ciru ban dau vé Al,O3 trong nhya
nén PVC cho thdy, cac hat Al,O3 c6 anh huéng
dén tinh chat dién mai cua vat liéu dong thoi co
thé cai thién kha nang cach dién caa nhua nén.
Tuy nhién, anh huéng cta d6 phan tan cua hat
nano trong nhya nén dé tim ra ti 18 thich hop gidp
cai thién kha ning cach dién, 46 bén co hoc va
kha nang chdng gia hoa trong diéu kién thyc con
chua duoc dé cap chi tiét [1, 2, 3].

V& co ban, sy cai thién cac tinh chat cua vat
liéu compozit phu thuoc vao mae do phan tan caa
c4c hat nano, néu khdng giai quyét duoc van dé
nay s€ gay ra su co cum cua cac hat Al>Os trong
nhya nén PVC, lam suy giam tinh chit trong d6
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c6 kha nang cach dién cua vat liéu. Do do, ngan
chan su két tu cua cac hat oxit kim loai 1a chia
khoa dé dat duoc hiéu suit tot nhat cua bét ky vat
liéu compozit nao.

Bai bao nay trinh bay phuong phéap bién tinh
nhdm oxit bing (3-aminopropyl) triethoxysilane
(APTES) nham tao duoc cé4c hat n-Al,Oz c6 kha
ning phan tan tt hon va su phan b kich thudc
hat dugc cai thién dang ké so véi hat nhdm oxit
ban dau.

2. THUC NGHIEM
2.1. Héa chat

Hat nano nhom oxit c6 tinh the dang y v6i dién
tich bé mat riéng 150 m?/g, @6 tinh khiét 98,5%
dugc cung cap bai cong ty Sigma, Aldrich (M¥).

(3-aminopropyl)triethoxysilane (APTES) véi
do tinh khiét > 98% dugc cung cap boi cong ty
hoa chat Sigma-Aldrich (Dtc).

Dung dich amoniac (28%), con (99,7%),
axeton (99,7%) la céc hoa chat va dung moi dugc
cung cap bai Cong ty Hoa chat Cong ty hoa chat
burc Giang.

2.2. Thié"t bi va phwong phap phén tich
2.2.1. Bien tinh nhém oxit bang APTES

Hn hop gom Al03 va C2HsOH (hdn hop 1)
duoc khudy khoang 30 phat trén may khudy tir.
Nho tir tir silan APTES da duoc thay phan bang
dung dich ethanol: nuéc = 1: 9, vao hén hop (1).
Phan tng dugc thuc hién trong moéi truong pH
trong khoang 8-9 bang NHs. Hé phan tng dugc
thuc hién trong 6 gio & 50°C trong binh kin trén
bép khudy tir. Két thuc phan g d6 dung dich ra
dia petri va dé bay hoi tu nhién. Hon hop duoc
rira vGi axeton va ly tam 3 1an (6000 vong trong 6
phat mdi lan) cho dén pH trung tinh d¢ loai bo hét

KHOA HOC VA CONG NGHE

phan silan con du sau phan ¢ng. Chat rin thu duoc
say trong ti chan khéng & 40 °C dén khdi luong
khong di, nghién min bang céi mi nio thu duoc
hat nano Al2Os bién tinh, ki hiéu AI-APTES.

2.2.2. Phan tich phé hong ngoai

Phé hdng ngoai bién ddi Fourier (FTIR) cua
mau duoc ghi trén may quang phé hdng ngoai
bién doi Fourier Nexus 670 (My ) ¢ nhiét do
phong, trong khoang 4000-400cm™ véi do phan
giai 4cm™ va quét trung binh 32 lan, sir dung
phuong phéap vién KBr hodc phan xa.

2.2.3. Phuong phap do kich thuéc va sy phan
bo cac hat (DLS)

Sy phan bd kich thudc hat nhém oxit ban dau
va bién tinh duogc thuc hién trén thiét bj LA-300
(Horiba, Nhat Ban) véi dai do tir 0,1 d¢én 600 pm
Vi toe @6 dbi luu 1a 0-5500 mm/phit ¢ nhiét do
phong. Cac mau dugc chuan bi bing cach pha
lodng dung dich 2% trong lugng trong
isopropanol va rung siéu &m 3 lan trong 15
phlt/lan trudc khi tién hanh do. Cac thi nghiém
dugc thyc hién tai Vién Ky thuat nhiét doi, Vién
Khoa hoc Vit liéu, Vién Han Iam Khoa hoc Céng
nghé Viét Nam.

2.2.4. Phwong phap kinh hién vi dién tir quét
(FESEM)

Hién vi dién tir quét phat xa truong (FESEM)
dé quan sat va phan tich kich thudc hat nano oxit
nhém cling nhu sy phan tan cua nd I1én trén nén
PVC. Phuong phép nay dugc thyc hién trén thiét
bi FESEM S4500 héng Hitachi, tai Vién Khoa
hoc Vat liéu, Vién Han lam Khoa hoc Céng nghé
Viét Nam.

3. KET QUA VA THAO LUAN

Bdng 1. Bang thanh phan ham lirong bién tinh Al,O3 bang phwong phdp dung dich

Ki higu Nhom oxit ~ Silan Dung moi
mau @  APTES(g) C:HsOH/H20 (1/9)(g) C:HsOH (g)  NHa
AI-APTES 5% 5 0,25
Al- APTES 10% 5 0,5
1 833  pH=89
Al- APTES 15% 5 0,75
Al- APTES 30% 5 1,5
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3.1. Phan tich c4u tric bing phd héng ngoai

Hinh 3.1 trinh bay phé héng ngoai cia n-Al,03
va mau bién tinh AI-APTES véi nong do 30%.
Trén phd AlO3 ban dau, xuat hién pic tai 3405
cm™ va 1635 cm™ do dao dong héa tri va bién
dang caa nhém HOH tai bé mit cua hat nano oxit
nhdm gay ra. Trong khi dao dong tai vi tri 740 cm’
1 va 570 cm™ duoc cho lién quan dén dao dong
hoa tri cua Al-O. Ngoai ra dao dong tai 1115 cm-
! 1a do dao ddng hoa tri caa C=0, lién két c6 thé
do su hinh thanh cia amnonia véi tién chit co
trong qua trinh tong hop hat n-Al203 gay ra [1-6].
Cac déc trung trong phé hong ngoai cua mau n-
AlO3 chi ra rang vat liéu c6 cau trac tinh thé y.
Trén phd hdng ngoai ciia mau AI-APTES, xuat
hién pic tai 2970 dén 2858 cm™ dic trung cho
nhém CHs, CH2 trong APTES. Mét pic yéu duoc
cho 1a cia N-H xuét hién tai 1598 cm™. Bic biét
su Xuat hién cua pic 1042 cm™ duoc cho lién quan
dén sy tao thanh lién két Al-O-Si. Biéu d6 chimng
t6 rang APTES da duoc ghép Ién trén bé mat caa
hat Al>Os.

APTES 30%

0!
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2

Eg &

3834.82)
3755.80
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2930.38
2858.43
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Hinh 3.1. Phé F-TIR cua cac mau n-Al,Oz va Al-
APTES

Két qua trén chang té cac nhom chuc hitu co
da gan vao cac hat n-Al;0s. Dieu nay cd thé duoc
giai thich bang cac so d6 phan tng sau:

HoN
APTES

—_— N —
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Hinh 3.2. Phan #ng cua n-Al,O3 véi APTES

Khi thuc hién qua trinh bién tinh, phan tir
APTES thuy phén thanh cac nhom Si-OH, mét

KHOA HOC VA CONG NGHE

trong cac nhom nay phan tmg ngung tu v&i nhom
OH trén bé mat caa hat n-Al,Os, két qua 1a phan
tir APTES sau thay phan di gin vao céac hat n-
Al>O3, ching khéng bi ria tréi trong qué trinh loai
bd APTES du béi qua trinh ly tm bang dung méi
axeton.

3.2. Xac dinh ham lwgng silan ghép vao hat n-

Al203 bang phwong phap phan tich nhiét trong
lwgng (TGA)

1.00 Je=——r - )
B _____'".‘."_: -'.'.'.:?,;-.-a_-.
— )
2 -
% -
@ 0-90 -
=
1——n-A203
0ss | —AIAPTES5%
—— AIAPTES 10%
| —— AIAPTES 15%
Al APTES 30%
0.80 I ‘ I I
200 400 v
Temperature (°C)

Hinh 3.3. Gidn‘dé‘ TGA cua n-Al,O3 va AI-APTES ¢
cac nong do 5%, 10%, 15%, 30%

Tir gian d6 TGA trén hinh 3.3 ¢d thé thay, mau
n-Al,03 ban dau khdng cé su thay doi khéi lugng
trong khoang tir nhiét d6 phong dén 600 °C. Sau
khoang nhiét do nay, su mat khdi luong mai bit
dau xay ra chu yéu do su chuyén pha caa n-Al,03
cO CAu tric y sang cau trdc tinh thé dang o. Doi
vGi mau bién tinh, hai giai doan mat khéi lugng
da dwoc quan sat rd nét trén gian d6. Trong giai
doan mat khéi lugng dau tién tir 30 °C dén 150 °C
lién quan chii yéu dén hoi nuéc ¢ trong mau (xay
ra sau qué trinh bién tinh). Giai doan mat khoi
lwong tiép theo tir 150 °C dén 700 °C chu yéu do
su phan mach hydrocacbon. O giai doan nay, cac
mau bién tinh tiép tuc mat khdi lwong do
dehydroxylation cia silan va mot phan sy chuyén
pha cua n-Al,03. Bi véi mau bién tinh silan, su
mat khdi lugng xay ra chu yéu lién quan dén su
phan huy cua 16p silan APTES trén bé mit hat n-
Al,O3, tir sy mat khéi lwong nay c6 thé tinh toan
duoc hiéu suat ghép.

Tir su mat khéi lugng cua silan ¢d thé tinh toan
ra hiéu suat ghép theo phurong trinh 1 & trén. Bang
2 trinh bay hiéu suat ghép cta cac mau cd va
khong c6 bién tinh. Mau AI-APTES 10% c6 hiéu
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suit ghép 16n nhat (66,01%). Hiéu sut ghép cua

mau AI-APTES 15% bé nhét (30,59 %).

Bdng 2. Két qua phan tich nhiét cia n-Al,Os, n-Al,O3

bién tinh
Ki hiéu Khéilwgng  Higu suat ghép
mau mat di (%) silane (%0)
n-Al,03 - -
Al-APTES .
504 3,01 60,29%
Al-APTES .
10% 6,6 66,01%
Al-APTES .
15% 8,75 30,59%
Al-APTES .
30% 14,67 40,64%

Khoi luong mat di va higu suét ghép ciia mau
bién tinh AI-APTES vé6i ham luong bién tinh khac
nhau. R® rang, suw mat khéi luong cua cac mau
trong khoang tir 150 °C dén 600 °C ting tuong
ung voi ham luong silan APTES ghép tang. Tuy
nhién, khi tinh toan ham lugng ghép cho thay,
hiéu suét ghép tang tir 60,29 % lén 66,01 % trong
khoang silan thay dol tur 5-10 %kl, truac khi giam
manh xudng con Xap Xi 30 % khi ham lugng silan
tang 1én 30 %. Piéu nay c6 nghia rang cac ham
lwong silan ghép 18n trén bé mat Al,O3 c6 thé dat
trang thai lién két bao hoa dé hinh thanh 1én don
I6p bao phu bé mat Al,Os.

3.3. Nghién ciru tan xa anh sang dong DLS xac
dinh kich thwéc va sw phan b cac hat

Tir két qua gian do trén hinh 3.4 ¢c6 thé tinh
toan dugc duong kinh trung binh cua cac hat nano

oxit nhém ban dau va sau bién tinh. Két qua duoc
thé hién dudi bang 2.

Bdng 2. Durong kinh trung binh cia n-Al,Os, Al-

APTES
Tén mau Kich (trl:rl:)rc hat Pl
H'A1203 2062,4 0,41
AI-MPTS 5% 125 0,345

Al-MPTS 10% 126,8 0,005
Al-MPTS 15% 182,7 0,408
Al-MPTS 30% 1545 1,31

C6 thé thay cac hat nhém oxit sau khi bién tinh
bé mit co kich thudc nhé hon, phan b trong dai
tir 125 nm dén 1545 nm. C6 thé giai thich ring
APTES bam trén bé mat caa cac hat nhdm oxit
ban dau cd tac dung ngan chan su két tu khi phan
tan trén dung méi. Do dd, kich thudc cua cac hat
nhom bién tinh bé mat trg nén nho hon. Biéu nay
giup cai thién kha nang phan tan trong nén hiru co
va can thiét trong qua trinh ché tao vat liéu
compozit.

40
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Hinh 3.4. Kich thiéc va sir phan bé cia hat n-Al:Os
va n-Al,O3 bién tinh

3.4. Anh FE-SEM ciia hat oxit nhom c6 va
khong c6 bien tinh

IMS-NKL 5.0kV 5.0mm x100k SE(M)

a) n-A|203
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IMS-NKL 5.0kV 5.5mm x100k SE(M)

b) AI-APTES
Hinh 3.5. 4nh FE-SEM cia n-Al,0; va AI-APTES

Hinh 3.5 anh FE-SEM cua n-Al;0s va Al-
APTES cho thay cac hat oxit nhdm ban dau khéng
thé hién rd bién gisi hat, do cé dién tich bé mat va
nang luong bé mit 16n nén do két tu cao hon. Cac
hat AI-APTES sau bién tinh co kich thuéc hat co
ban nhé hon so véi nano n-Al,O3 ban dau, diéu
nay giup cai thién do phan tan va ngan chan hién
tugng két ty.

4. KET LUAN

Tur két qua nghién cau bién tinh cua cac hat
nano nhdém oxit (kich thudc nho hon 50 nm) vai
silan (3-aminopropyl) triethoxysilane (APTES)
da cho phép dua ra mot s6 két luan nhu sau:

1. Bing phuong phap do phé hong ngoai (F-
TIR) cho thay c6 sy xuat hién cia cac dao dong
dac trung C-H, Si-O-C, C=0 ma hat n-Al>O3 ban
dAu chua co. Didy nay chiing to APTES duoc gan
thanh céng lén bé mat caa n-Al2Os.

2. Phuong phap do nhiét trong luong (TGA)
tinh toan ra hiéu suat ghép cua n-Al,Os Vi
APTES. Mau AI-APTES 10% c6 hiéu suét ghép
I6n nhat (66,01%).

3. Phuong phap do kich thuéc va sy phan bd
(DLS) di chi ra cac hat n-Al,O3 sau khi bién tinh
v6i APTES bé mat c6 kha nang phan tan tét hon
va su phan bé kich thudc hat duoc cai thién dang
ké.

4. Phuong phap kinh hién vi dién tir quét (SEM)
cho thay c&c cum hat n-Al,Oz sau khi bién tinh cé

kich thudc nho hon. Bién gisi pha gira hat véi
nen khong xuat hién, ching to ¢6 su ket dinh kha
tot gitra cac thanh phan.
Lo cam on

_Céng trinh nay duoc thyc hién véi sy hd tro vé
diéu kién thuc nghiém, va cac két qua do mau cua
Vién Ky thuat Nhiét doi, Vién Han 1am KH & CN
Viét Nam.
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NGHIEN CUU HOAN THIEN QUY TRINH SAN XUAT THU NGHIEM
NUGOC RUA CHEN HUONG CHANH THIEN NHIEN

Lé Ngoc Thanh'*, Bii Thi Thoil, Trin Phiic Nghia?

1 Khoa Ky thudt Phan tich, Truong Pai hoc Cong nghiép Viét Tri
2Phong Quan ly Dao tao, Triong Pai hoc Cong nghiép Viét Tri

*Email: lengocthanh.dhcn@gmail.com

Toém tit:

Trong nghién ctiu ndy, ching toi khao sat va xay dung quy trinh ther nghiém san xuat nuéc rica chén
huong chanh thién nhién. Két qua 1a s dung 240 g LAS, 300g SLES, 36 g CAPB, 3 g DMDM Hydantoin,
4,5 g MgSOa, 5 ml tinh dau vo chanh, con lai 1a nude dé thu duge 3 lit dung dich san pham, duy tri pH
khoang 6,0 + 6,5 va khudy téc do 70 vong/phut. Nudc rira chén dang long, sénh, ¢6 mau xanh 14, mui
thom nhe, d& chiu. Cac két qua phan tich san pham nudéc rira chén cho thiy dat pH = 6,1; ham lugng chét
hoat dong bé mit 1a 13,7485%, khong phat hién co ion kim loai niang (asen, chi), déu dap tng tét theo
tiéu chuan TCVN 6971:2001.

Tir khéa: nwéc rira chén, tinh dau vé chanh.

STUDY OF COMPLATE THE PRODCTION PROCESS FOR TESTING NATURAL
LEMON SCENTED DISDWASHER

Abstract:

In this study, we investigated and developed a testing process for producing natural lemon-flavored dishwashing liquid. As
a result, use 240 g LAS, 300 g SLES, 36 g CAPB, 3 g DMDM Hydantoin, 4.5 g MgSO4, 5 ml lemon peel essential oil, and
the remaining water to obtain 3 liters of product solution, maintaining pH about 6.0 + 6.5 and stir at 70 rpm. The dishwashing
liquid product is liquid, viscous, green in color, with a light, pleasant scent. The analysis results of dishwashing products show
that it reaches pH = 6.1; surfactant content is 13.7485%, without any heavy metal ions (arsenic, lead) detected, all meeting
TCVN 6971:2001 standards.

Keywords: dishwashing liquid, lemon peel essential oil.

1. GIOI THIEU phan 1 cac chat hda hoc tong hop. Mot sé loai
nudc tay rira ¢6 nguon géc hitu co dugc nhap
khau tir nudc ngoai hay san xuét trong nudc ciing
¢ gia thanh kha cao nén it dugc nguoi dan lya
chon. Vi thé, viéc nghién ctru san xuat nudc rira
chén dép ing dugc yéu cau sir dung la rat can thiét
[1- 4]. Trong bai bao nay chung t6i trinh bay két
qua nghién ctru hoan thién quy trinh san xuét thi
nghiém nudc rira chén huong chanh thién nhién.

Ngay nay, viéc sir dung nudc rira chén ¢é nhiéu
tién dung va rat pho bién trong sinh hoat cia con
nguoi. Nudc rira chén la chat tay rira dung dé hd
tro rira chén, bat, dia...sau khi st dung. NO
thuong 12 hdn hop cac chét hoat dong bé mat co
kha nang tao bot cao, it gay kich ung da va chu
yéu duoc sir dung dé rira chén, bat, ly, dia, dao
kéo va dung cu nau in trong bon rira hoic bét. Co
ché chung cia nuée rira chén 1a dang mot sé héa 2. THUC NGHIEM
chét gil]p tach vét I?Aén raNkhéi be matcacvatdung. 54 pisa chiit, dung cu va thidt bi
Tu d6 lam sach dau ma, mui h6i bam trén chén ) ) )
dia...[1, 2]. Hoa chat: Mot so hoa chat chinh sir dung cho
nghién catu gom LAS (Sodium Linear Alkyl
Benzene Sulphonate), SLES (Sodium lauryl ether
sulfate), DMDM Hydantoin (1,3-bis
(hydroxymethyl)-5,5-dimethylimidazolidine-2,4-
dione), CAPB (Cocamido propyl betaine), acid

Vi thuc té hién nay, nude rira chén duing trong
sinh hoat hang ngay c6 thé ndi 1a mot san pham
khong thé thiéu trong cudc sdng cua chung ta. Tuy
nhién, phan 16n cac san pham nay déu dugc san
Xuit theo phuong phap cong nghiép véi thanh
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citric, NaOH, MgSOa, chat mau va tinh dau vo
chanh.

Dung cu va thiét bi: Céc thay tinh, dng dong,
thung khuay tron, can phan tich, may do pH, thiét

KHOA HOC VA CONG NGHE

2.2. San suit thir nghiém nwéc rira chén hwong
chanh thién nhién

Tir mot s6 khao sat va tham khao tai lieu [1, 2],
ching t6i san xuat nudc rira chén huong chanh

bi phé hap thu nguyén tir, ... thién nhién c6 thanh phan nhu Bang 1.
Bdng 1: Thanh phan cac chdt san xudt nudc rita chén hirong chanh thién nhién
TT Thanh phan Khéi lwgng Vai tro
1 LAS 220+ 260 g Chét hoat d6ng bé mat, 1am sach, tay dau m&
2 SLES 280 + 320 g Chat hoat dong bé mit, 1am sach, tao bot
3 CAPB 34+38¢g Lam sach, sat khuan, 1am mém da tay
4 DMDM Hydantoin 1+5¢g Chat bao quan
5 Chét mau 19 Diéu mau
6  Tinh dau huong chanh 5ml Diéu huong, sat khuan
7 Acid citric 6,0+ 6,5 Diéu chinh pH, tang hiéu qua 1am sach
8 NaOH Diéu chinh pH, trung hoa LAS
9 MgSO: 43+47¢ 6n dinh do nhdét, t?{%%;fg r(r:‘%? cua cac chat hoat
10 Nudc
Tong 3 lit

Mot sb yéu t6 anh huong dén d6 dong nhit cua
nudc roa chén huong chanh duoc khao sat bao
gom: pH, ham luwong thanh phan cua cac chat nhu
LAS, SLES, CAPB, DMDM Hydantoin, MgSO.
va toe do khudy.

2.3. Phan tich mét sé chi tiéu cia nwéc rira
chén hwong chanh

Mot s6 chi tiéu ciia nudce rira chén huong chanh
dugc phan tich nhu ngoai quan, pH, chat hoat
dong bé mat, ion kim loai niang (asen, chi). Cac
chi tiéu dugc phén tich theo TCVN6971:2001 [5]
va trén thiét bi phd hap thu nguyén tir (AAS) cua
Truong Pai hoc Cong nghiép Viét Tri.

3. KET QUA VA THAO LUAN

3.1. Céc yéu t6 anh huéng dén thir nghiém san
xXuat nwéc rira chén huwong chanh thién nhién

3.1.1. Khao sat pH

pH 14 thdng sé quan trong d6i véi san pham
nudce rira chén béi nd anh hudng dén chat lugng
san pham tac dong dén stic khoe nguoi tiéu dung.
Két qua xac dinh pH cua san pham nudc rira chén
huong chanh thién nhién duoc trinh bay ¢ Bang 2.

Bdng 2: Két qua khao sat pH

Mau 1 2 3 4 5

4 50+ 55+ 60+ 65+ 70+
P 55 60 65 70 75
Mﬁ:’cd(f)
dong - - + - -
nhat

(ddu +: dong nhat tot; ddu -: kém dong nhat)

Khi diéu chinh pH tir 6,0 + 6,5 thi san pham ¢6
muc d6 dong nhat tot nhat va dat yéu cau.
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3.1.2. Khao sat hoa chat LAS
Bdng 3: Két qua khdo sat hoa chat LAS

Mau 1 2 3 4 5
LAS (g) 220 230 240 250 260
Mtrc do N
ddng nhat

(ddu +: dong nhat tot; dau -: kém dong nhat)

KHOA HOC VA CONG NGHE

Miuc do
ddng nhit

(ddu +: dong nhat tét; dau -: kém dong nhat)

Sau khi cho mau, huong va 3 g DMDM
Hydantoin vao va tiép tuc khuay thi san pham c6
d6 dong nhat tot.

3.1.6. Khao sat mudi MgSOs
Bdng 7: Két qua khdo sat musi MgSO,

Khi sir dung 240 g LAS va trung hoa béng Mau 1 2 3 4 5
NaOH, thi thay san pham c6 do dong nhat tot.
3.1.3. Khio sat chit hoat dong bé mit SLES MgSO:(0) 43 44 45 46 47
Bdng 4: Két qua khao sat chat hogt déng bé mat Mtrc do .
SLES dong nhat
Mau 1 2 3 4 5 (ddu +: dong nhat tot; ddu -: kém d@ong nhat)
Khi chinh do nhot bang MgSOs, khudy tiép
SLES (g) 280 290 300 310 320 khoang 10 phit thi ta dwoc san pham. Tir d6 cho
— thay khi cho 4,5 g MgSOs, thi két qua thu dugc la
Mirc do s t5t nhét.
dong nhat

(ddu +: dong nhat tét; dau -: kém dong nhat)

Khi diing 300 g SLES thi san pham ¢6 do dong
nhat tot.

3.1.4. Khao sat hoa chat CAPB
Bdng 5: Két qua khdo sét héa chat CAPB

Mau 1 2 3 4 5

CAPB (g) 34 35 36 37 38

Mtrc do

. . - - + - -
dong nhat

(ddu +: dong nhat tét; dau -: kém dong nhat)

Khi cho 36 g CAPB vao va tiép tuc khudy thi
san pham c6 d6 dong nhat tot.

3.1.5. Khio sat héa chat DMDM Hydantoin
Bdng 6: Két qua khdo s&t DMDM Hydantoin

Mau 1 2 3 4 5

DMDM
Hydantoin (Q)

3.1.7. Khao sat toc @ khay
Bdng 8: Khao sét toc dé khdy

Mau 1 2 3 4 5

Vong/phut 60 65 70 75 80

Mtrc do

A . - - + - -
dong nhat

(ddu +: dong nhat tot; ddu -: kém dong nhat)

_Khi khudy 70 vong/pht thi san pham c6 d¢
dong nhat tot va dat yéu cau.

3.2. Quy trinh san xuit thir nghiém nwéc ria
chén hwong chanh thién nhién

Quy trinh san xuat nuéc rira chén huong chanh
thién nhién duoc trinh bay & Hinh 1.

Thuyét minh quy trinh: Cho 240 g LAS vao
khoang 1 lit nude, khudy va trung hoa bing
NaOH. Cho 300 g SLES va 36 g CAPB vao hon
hop trén va tiép tuc khudy. Thém 5 ml tinh dau vo
chanh va 3 ¢ DMDM Hydantoin vao, diéu chinh
pH vé khoang 6,0 + 6,5 biang acid citric. Cho
4,59 MgSOq4; 1 g chat tao mau va phan nudc con
lai (dé vira du 3 lit), khudy tiép khoang 10 + 15
phut va ta co duoc san pham.
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LAS (240 g) H,0 (1 Iit)
I |
H=7
P NaOH
Khudy
(70 vong/phiit)
SLES (300 g)
Khudy
(70 vong/phiit)
CAPB (36 g)
Khudy
(70 vong/phiit)
Tinh diu vé chanh (51)
DM Hydantoin (3 g)
Khudy
(70 vong/phiit)
pH=6,0+6,5
Acid citric
Khudy
(70 vong/phiit)
MgS04 (4.5 g)
Chatmau (1 g)
H.0 (vira du 3 1)
Khudy . )
(70 vong/phiit) San pham

Hinh 1: Quy trinh sdn xudt nudc rita chén hirong
chanh thién nhién

3.3. Phan tich mét so chi tiéu ciia nwéc ria
chén hwong chanh thién nhién

3.3.1. Chi tiéu vé ngoai quan

Nudc rira chén hwong chanh thién nhién 1a hon
hop dang long, mau xanh 14, sanh dong nhat,
khong phan 16p, mui thom dé chiu, dic trung, dat
yéu cau vé chat luong theo TCVN 6971:2001.

3.3.2. Xac dinh pH

Két qua do d6 pH cua san pham nudc rira chén
huong chanh thién nhién la 6,1. Theo TCVN
6971:2001 thi d6 pH cua san pham trong khoang
55 + 8,5. Vay pH cua san pham nam trong
khoang cho phép va dat chi tiéu.

3.3.3. Xac dinh ham lwong chat hoat dong bé
mat va ion kim loai nang

Tir két qua Bang 9 cho thy tong ham luong
chat hoat dong bé mat 1a 13,7510; ddng thoi
khong phét hién co ion kim loai nang (asen, chi)

KHOA HOC VA CONG NGHE

chung to san phdm dat yéu cau theo TCVN
6971:2001 va str dung tot khi lam nudc rira chén.
Bdng 9: Két qud phdn tich ham leong chdt hogt
dong bé mat va ion kim logi nang trong nuwdc ria
chén hwong chanh thién nhién

TT Chi tiéu Két qua
1 Tong chat tan trong ethanol  13,9979%
2 Tong natri cacbonat tan 0,1325%

trong ethanol
3 Tong muoi clorua tan trong 0,1169%
ethanol
4 Tbng chét hoat dong bé mat  13,7485%
5 Asen KPH
6 Chi KPH

(KPH: khéng phat hi¢n, tizc la dudi nguong phat
hi¢n cua phuong phap thir)
4. KET LUAN

ba khao sat va xay dung duoc quy trinh san
Xuat nudc rira chén huong chanh thién nhién. Sam
pham la hon hop dung dich dang long, sanh, c6
mau xanh 14, mui thom nhe, dé chiu.

Céc két qua phan tich san pham nudc rira chén
cho thay dat pH = 6,1; ham Iugng chat hoat dong
be mat la 13,7485%, khong phat hién c6 ion kim
loai ndng (asen, chi), déu dap tng tot theo tiéu
chuan TCVN 6971:2001.

Lol cam on

Cong trinh ndy dwoc thyc hién voi su o tro vé
kinh phi cua dé tai NCKH cap Truong Dai hoc
Cong nghiép Viét Tri .
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NGHIEN CUU BIEN TINH PIEN CUC CAM BIEN SINH HOC PIEN HOA TREN CO

SO VAT LIEU TO HQP CNTs/GRAPHENE UNG DUNG XAC PINH CHOLESTEROL
TONG SO

BUi Thi Phwong Thao®™, Quan Cam Thay! Quach Thi Thanh Van?

1 Khoa Ky thugt Phan tich, Truong Dai hoc Cong nghiép Viét Tri
2 Khoa Cong nghé Héa hoc va Méi trueng, Trueong Pai hoc Cong nghiép Viét Tri

*Email: buiphuongthao84@gmail.com

Tom tit:

Pién cyc cam bién sinh hoc dién hoa duoc bién tinh trén co s& vt liéu t6 hop CNTs/Graphene tng
dung xéac dinh ham luong cholesterol tong s6. Mang tong hop cua vat liéu CNTs/Graphene duoc ché tao
bang phuong phap ling dong pha hoi nhiét hoa hoc (CVD). Hinh thai hoc bé mat va cac tinh chat dién,
dién hoa cua vat liéu té hop dugc khao sat théng qua kinh hién vi quét dién tir (SEM), kinh hién vi dién
tir truyén qua (TEM), ki thuat quét thé vong (CV). Anh hudng ciia pH va acid L - ascorbic dén cholesterol
dugc nghién ciru. Nghién ctru thir nghiém xac dinh ham lugng cholesterol trong dung dich bang cam bién
dién hoa trén co s6 mang Gr va CNTs/Gr tir 46 xdy dung duong chuan véi hé s6 twong quan 13 0,99827,
gi6i han phat hién LOD 14 0,6459 (mM) va gi6i han dinh luong 13 2,1509 (mM), hé s6 bién thién 1,252%.

Tir khoa: cholesterol, vdt liéu té hop, dién cuc cam bién sinh hoc dién héa.

STUDY ON ELECTRODE MODIFICATION OF ELECTROCHEMICAL
BIOLOGICAL SENSORS BASED ON CNTs/GRAPHENE COMPOSITE MATERIALS
APPLICATION TO DETERMINATE TOTAL CHOLESTEROL

Abstract:

The electrochemical biosensor electrode is modified on the basis of CNTs/Graphene composite material for application in
determining total cholesterol content. The composite film of CNTs/Graphene material was fabricated using the thermochemical
vapor deposition (CVD) method. The surface morphology and electrical and electrochemical properties of the composite
materials were investigated through scanning electron microscopy (SEM), transmission electron microscopy (TEM), and
circular potential scanning technique ( CV). The effects of pH and L - ascorbic acid on cholesterol were studied. Experimental
research to determine cholesterol content in solution using electrochemical sensors based on Gr and CNTs/Gr membranes,
thereby building a standard curve with a correlation coefficient of 0.99827, LOD detection limit of 0, 6459 (mM) and limit of
quantitation 2.1509 (mM), coefficient of variation 1.252%.

Keywords: cholesterol, composite materials, electrochemical biosensor.

1. GIOI THIEU

Cholesterol 1a chat béo dinh giong nhu sap
dugc tao tir gan dé phuc vu nhiéu chirc nang trong
co thé. Co thé chdng ta can cholesterol duy tri

g6p phan nhan biét va xéc dinh phuong phép diéu
tri ding dan.

Hién nay c6 rat nhiéu phuong phap xéac dinh
cholesterol nhu sac ky long hiéu ndng cao [1],

thanh cua té bao dugc khoe manh, tao vitamin D
can thiét cho co thé qua anh sang mit troi... Ham
luong cholesterol trong méau cao gay ra nhiéu anh
hudng x4u vé stuc khée nhu cac bénh tim mach xo
dong mach, huyét ap cao, thiéu nang mach vanh,
nhdi mau co tim, tai bién mach mau néo... va la
nguyén nhan gay tir vong hang dau ¢ nhiéu nuéc.

Chinh vi nhirng nguy hai cua n6 ma viéc xac
dinh cholesterol trong co thé nguoi la rat can thiét

phuong phap quang phod [2,3], phuong phap phé
khoi [4], phuong phap tach [5,6],...

Vit lieu dng nano cacbon (CNTS) c6 nhiing
tinh chat co hoc dac biét quy nhu do cing 16n, do
bén va do dan hoi cao, day 1a nhiing dic tinh uu
viét hon hin so v&i mot s vat liéu khac. Ngoai
ra, CNTs con duoc biét ti 1a vat liéu c6 do dan
dién, nhiét cao va dac biét la kha nang phat xa
truong & dién thé thap. Nho céc tinh chat dac trén,
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CNTs da dwoc sir dung trong mét dai rong cac
ung dung.

Graphene (Gr), mot vat liéu hai chiéu (2D) voi
chiéu day bang mot Iép nguyén tir cuia cac nguyén
tur cacbon, da thu hat dugc sy quan tdm manh mé
cia cac nha khoa hoc ca vé nghién ctu thuc
nghiém va ly thuyét trong nhitng nim gan day .
Véi nhiing tinh chat ndi tréi nhu dién tich bé mat
16n (2630 m?/g) , do linh dong dién t & nhiét do
phong cao (200000 cm? (V.s)?1) va do dan nhiét
I6n (>5000 W/(mK)), vat liéu graphene hta hen
cho nhiéu tng dung trong tong hop vat liéu
composite va ché tao nhiéu vi dién cyc nhu cam
bién dién hoa xac dinh cac kim loai ning cam bién
sinh hoc dién héa xac dinh nong d6 glucose,
cholesterol v.v. Trong cac hudng nghién cuu,
huéng ché tao vat liéu lai hoa graphene Vi
polymer dan dién da nhan duoc su quan tim dic
biét ciia nhiéu nhdm nghién ciu.

Cam bién dién hoa ché tao trén co so vat liéu
nano cachon cu thé 1a viéc gan thém I6p mang
graphene 18n bé mat dién cuc va phu thém CNTs
dang 1a mot huéng nghién ciru méi va day haa
hen, dwa vao tinh dan rét tét cua graphenen, CNTs
c6 thé gitip ting do nhay va giéi han do ctia cam
bién sinh hoc rut ngan thoi gian phan tich, dinh
lugng mau.

Trong nghién ciru nay, chiing toi da ché tao vat
liu t6 hop CNTs/Graphene bang phuong phap
ling dong pha hoi nhiét hoa hoc (CVD). Hinh thai
hoc bé mit va c4c tinh chat dién, dién héa cua vat
lieu t6 hop dugc khao sat thong qua kinh hién vi
quét dién tir (SEM), kinh hién vi dién tir truyén
qua (TEM), k¥ thuat quét thé vong (CV). Khao
sat anh huong cua pH va acid L - ascorbic dén
cholesterol. Nghién ctru thir nghiém xac dinh ham
luong cholesterol trong dung dich bang cam bién
dién hoéa trén co s& mang Gr va CNTs/Gr tur d6
xay dung dudng chuan.

2. THUC NGHIEM
2.1. Hoa chét
- Cholesterol (C27H460, Btrc);

- Triton X - 100 (CssHe2011), FeCls.6H20,
(NH4)25208, H2SO4 98%, HNOs 68%, NaOH,
HCI, acid L- ascorbic (Trung Quoc).

- Glutaraldehyde (GA) (Sigma-Aldrich),
Enzyme cholesterol oxidase (EC 1.1.3.6),
Enzyme cholesterol esterase (EC 3.1.1.13).

KHOA HOC VA CONG NGHE

2.2. Thiét bi - dung cu

- Thiét bi dién héa da niang Minipotentiostat
DY2013 (Digi-Ivy Inc, USA).

- Hé ling dong pha hoi hoa hoc (CVD).
- My khudy tir Nahita (Tay Ban Nha).

- Kinh hién vi quét dién tir (SEM), COXEM
(Han Quoc).

- Kinh hién vi dién ti truyén qua (TEM)
Spectra 300, Thermo Scientific (Han Quac).

- Cén phan tich XB320M, Precisa (Thuy Si).

- Tu sdy chan khong (My), hé loc hat chan
khong.

- Dung cu thuy tinh: binh dinh muc, khay kinh,
ong dong, pipet, coc, binh hinh nén... (Merck).

Tat ca déu duoc xir ly sach.
2.3. Piéu ché vat liéu té hop CNTs/Graphene
2.3.1. Chirc niing h6a 6ng nano cacbon da vich

Tién hang chic nang hoa bang hdn hop hai axit
dac H2SO04 98% (d=1,84) va HNO368% (d= 1,51
g/ml) ty 1€ 3:1, rung siéu &m trong 4 gio.
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Hinh 1. So @6 qué trinh chizc ndang héa MWCNTs

Loc hat chan khéng qua mang loc Nylon 0,22
um, rira bang nudc cat nhiéu lan d¢én pH trung tinh
va say trong tu chan khong & 40°C trong 24 gio.
San pham thu duoc 1a 6ng cacbon nano chirc ning
hda bai nhém chiic -COOH trén bé mat, goi la
MWCNTs-COOH

2.3.2. C6 dinh enzyme

- Lay 0,5 pl dung dich enzyme cholesterol
oxidase va cholesterol esterase nho phu Ién be mat
vi dién cuc tran va dién cuc c6 mang Gr/CNTs,
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tao mang enzyme that mong rdi U trong hoi
glutaraldehit 25% trong 24 gio, sau d6 lam kho
trong khdng khi ¢ nhiét d6 thuong.

- bién cuc sau khi cd dinh hdn hgp enzyme
dugc rra bang nudc khfr ion dé loai bo
glutaraldehit du va cac dau do enzyme khong
dugc ¢6 dinh vao mang.

3. KET QUA VA THAO LUAN
3.1. Hinh thai bé mit cia mang Gr trén dé Cu
3.1.1. Anh SEM bé mit mang Gr trén dé Cu.

Bé mit mang graphene dugc xac dinh bing

phuong phap do SEM duoc két qua hinh 2.

IMS-NKL x15.0k SE(M)

Hir]h 2. Anh SEM bé mdt Cua mang graphene trén daé
dong duoc tong hop bang phuong phdap CVD nhiét

Anh hién vi dién tir quét (SEM, Hinh 2) cho
théy trén bé mat cua dé déng sau qué trinh CVD
xuat hién cac bién cta mang graphene. Su xuat
hién cua cac bién nay la do su chénh 1éch vé hé sb
gidn nd nhiét giita dé dong va cac 16p graphene
[7,8]. Toan bd bé mit cua dé dong da duoc phu
baoi 16p mang graphene.

3.1.2. Anh TEM bé mit mang Gr trén dé Cu

Chiéu day cua 16p mang graphene dugc xac
dinh thong qua thiét bi hién vi dién tir truyén qua
(HRTEM). Bé xac dinh chiéu day cua 16p mang
graphene, cac mau mang graphene sau khi tong
hop trén dé ddng bang phuong phap CVD nhiét
da duoc boc tach va chuyén sang dé ludi TEM.
Hinh 3 1a anh HRTEM dac trung cua 16p mang
graphene dugc tong hop trén dé dong véi didu
kién sau: nhiét d6 CVD 1000 °C, ty 1€ luu luong
khi phan ung Ar: H>: CHs = 1000: 300: 30
cm®/phut (sccm) va thoi gian CVD 1a 30 phut.

Hinh 2 cho thay mang graphene c6 sO16pla4-5
16p véi chidu day cua méi 16p 1a 0,34 nm. Nhu
vay chiéu day cua 16p mang graphene dao dong
tr 1,36 dén 1,7 nm.

Hinh 3. Anh HRTEM xdc dinh sé 16p va chiéu day
cuzia mang graphene
3.2. Hinh thai bé mit cia cac sei CNTs
Dé kiém tra hinh thai hoc caa CNTs ciing nhu

kich thudc cia CNTs, cac mau vat liéu da duoc
dua di chup FE-SEM.

IMS-NKL x80.0k SE(M)

Hinh 4. Anh FE-SEM cuia cac soi CNTs

T Hinh 4 cho thdy cac soi CNTs c6 kich
thude khoang 15-25 nm.

3.3. Pic tuyén dap wng dong cia dién cuc theo
nong dd co chat cholesterol caa di¢n cuc khong
€6 CNTs

Cuong do dong dugc do lién tyc theo thoi gian,
tai cac ndong do khac nhau bang phuwong phap quét
thé vong da chu ky (CV) trong khoang thé tir -0,2
~ 0,85V, tbe do quét 50 mV/s, budc thé 10 mV.

PAC SAN KHOA HOC VA CONG NGHE / SO 1 NAM 2024 67



TRUONG PAI HQC CONG NGHIEP VIET TRI

KHOA HOC VA CONG NGHE

a—2mM
20000 b—— 4mM
c——6mM
d— 8mM
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10000
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5000 4

-5000

-10000

T T T T T T 1
-200 0 200 400 600 800 1000
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Hinh 5. Phé CV cua dién cuc chiea c6 CNTs theo
nong do co chat cholesterol

Peak dién hoa duoc 13y tai thé E =580 mV. Tu
d6 ta thiy duoc sy phu thudc tuyén tinh cia cuong
d6 dong va nong do co chat cholesterol. Tir phd
CV tarit ra dugc bang biéu dién sy phu thudc caa
cuong d6 dong vao nong do co chit cholesterol.

Bdng 1. Két qua do cwong dg dong thu dwoc cua
cholesterol ¢ cac nong dé ciia dién cuc chira cé
CNTs

C(mM) 2 4 6 8 10
I(nA) 280 | 440 | 700 980 1400

1400 -

1200 4

1000 -

I(nA)

C(mM)

Hinh 6. Puong ddc tuyén ddp iing dong theo nong
do cholesterol cua dién cut khéng c6 CNTs

Tir Hinh 6, ta thiy rang cam bién sinh hoc trén
co s0 mang graphene dé c6 dap tmg ra tuyén tinh
v6i ndng do co chét cholesterol trong khoang tur 2
— 10 mM. Tuy nhién, tin hiéu dong ra con thap va
khong 6n dinh. Pé khic phuc nhitng han ché do,
nham ting cuong do nhay, tin hidu dap ung dong
ra, ching toi da si dung phuong phap cam bién
sinh hoc trén co s& vat lidu to hop CNTs/Gr dé
xac dinh ham luong cholesterol tong sé trong
dung dich.

3.4. Dic tuyén dap @ng dong ciia dién cuc khi
€6 CNTs theo nong dd co chat cholesterol

Cuong do dong dugce do lién tuc theo thoi gian,
tai cac ndong do khac nhau bang phuong phap quét
thé vong da chu ky (CV) trong khoang thé tir -0,2
~ 0,85V, toc do quét 50 mV/s, bude thé 10 mM

.....

a=——2mM
b——4mM
c GmM
d——8mM
e 10mMm
15mM
lg——20mM

.....

.....

E(mVvs Ag/AgCl)

Hinh 7. Phé CV cua co chat cholesterol khi c6 CNTs

Peak dién hoa duoc léy tai thé E =580 mV. Tur
d6 ta thiy duoc sy phu thudc tuyén tinh ciia cudng
d6 dong va ndng do co chat cholesterol. Tir phd
CV ta it ra dugc bang biéu dién sy phu thudc cua
cuong d6 dong vao nong do co chat cholesterol.

Bdng 2. Két qua cuong dg dong thu duoc cua
cholesterol ¢ cac nong dé cua dién cuc ¢ CNTs

CimM) 2 4 6 ] 10 13 20

I(nA) [ 4832 | 5780 | 6896 | 8068 | 8860 | 9325 | 9676

10000

-
9000 - ——

8000 /
7000 /

6000 /
5000 /

4000

1(nA)

T T T T T T T T T T 1
o 2 4 6 8 10 12 14 16 18 20 22
C(mM)

Hinh 8. Puong ddc tuyén ddp 1ing dong theo nong
do cholesterol cua dién cuc c6 CNTs

T Hinh 8 ta thdy voi cing ndng do do
cholesterol, str dung mang té hop CNTs/graphene
thi tin hiéu dong Ién hon khoang 8 - 10 lan va tot
hon so véi két qua khi chi c6 mang graphene ma
khéng c6 CNTs va né thé hién su phu thudc caa
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cuong do dong vao nong do co chat cholesterol.
Nong do co chit cholesterol thay ddi tir 2 mM dén
20 mM. Khi ting ndng d6 co chat cholesterol tir 2
dén 10 mM, cuong d6 dong ciling ting. Cudng do
dong tang cham khi tiép tuc ting ndng d6 co chét
cholesterol tir 10 mM dén 20 mM. Tur két qua thu
duoc, ching t6i dé lya chon nong do co chat 1a 10
mM cho cac khao sét tiép theo.

3.5. Khao sat anh hwong caa pH

Quét CV cua dung dich cholesterol tai néng do
10mM ¢ pH khac nhau, trong khodng thé tir -0,2
~ 0,85V, toc do quét 50 mV/s, budc the 10 mV.

a pH=3

b——pH=5
60000 ¢ pH=7

d—— pH=9
50000 e pH=11

40000

30000 +

20000 -

(nA)

10000 -

-10000 -

-20000 -

-30000

—2:30 I; 2(’]0 4(’)0 6'30 8(")0 10’00
E(mV vs Ag/AgCl)

Hinh 9. Phd CV cua cholesterol ¢ cac pH khac nhau

Quét CV cua dung dich cholesterol tai péng do
10mM ¢ pH khac nhau, trong khoang the tir -0,2
~ 0,85V, toc do quét 50 mV/s, buac the 10 mV.

Dy vao Hinh 9 ta thiy duoc sy thay doi cua
cuong d6 dong ¢ cac pH khac nhau. Tir phd CV
ta rat ra duoc bang biéu dién su thay d6i cua
cuong d6 dong & cac pH khac nhau.

Bdng 3. Két qua khao sat danh hwong ciia pH dén
cuwong do dong thu duoc

. PH 3 5 7 9 11
I(nA) 23350 9660 9240 8670 5020
z
- _‘—\—\_._‘—\—\_.\

H

Hinh 10. Anh hwong cia pH dén cwong dg dong thu
duot

Tur Hinh 10 thé hién su anh huong ciia pH dén
cuong d6 dong. Tai pH trung tinh (pH = 7)
enzyme hoat dong 6n dinh nhat va pH = 3 gay anh
huong nhat dén cuong d6 dong thu duoc cua
cholesterol. Tu d6 ta lya chon pH = 7 cho céac
khao sét tiép theo.

3.6. Khao sat anh hwéng caa acid L- ascorbic

Po CV cua dung dich cholesterol tai ndng do
10 mM véi sy c6 mit cua ascobic acid & céc nong
d6 khac nhau, trong khoang thé tir - 0,2 ~ 0,85V,
téc do quét 50 mV/s, budc thé 10 mV, pH = 7.

60000 -

a— Cholesterol 10mM
b——2mMm

50000 c—— 6mM
d— 10mM

40000

30000

1(nA)

20000 -

10000 -

-10000

Hinh 11. Phé CV cua cholesterol khi c6 mgt acid L-
ascorbic

T Hinh 11 ta thdy cuong d6 dong thu duoc
khong phu thugc vao nong do acid L - ascorbic co
trong dung dich cholesterol. Tir d6 thiy duoc tinh
dac hiéu cua enzyme cholesterol oxidase va
cholesterol esterase ddi véi co chit cholesterol.

3.7. Pwong chuan caa cholesterol

Dya vao mdi quan hé giita mat d6 dong i -
E(V). Trong mot khoang thé E xac dinh thi i bién
doi tuyen tinh vai nong do tir vi tri cua peak do ta
¢ thé xay dung dugc duong chuan cholesterol

Bdang 4. Su phu thuéc’cu’o‘ng d¢ dong vao nong do co
chat cholesterol

C (mM) 2 4 6 8 10

| (LA) 4,852 5,780 6,896 8,068 8,860

Phuong trinh hdi quy ¢6 dang:
I (uA) =3,8 + 0,5152*C (mM).

PAC SAN KHOA HOC VA CONG NGHE / SO 1 NAM 2024 69



TRUONG PAI HQC CONG NGHIEP VIET TRI

Hé s6 tuong quan ctia phuong trinh hoi quy dat
0,99827

LOD = 0,6459 (mM); LOQ = 2,1509 (mM)
CV = 1,252%; Hiéu suét thu hoi trén 95%.

Y=A+B*X

Parameter Value E

A 3.8 0.11634
B 0.5152 0.01754

Hinh 12. Durong chuan biéu dién si phu thuge
cuong do dong vao nong do co chat cholesterol

4. KET LUAN

Bién tinh dién cuc cam bién sinh hoc dién hoa
trén co 36 Vat ligu to hop CNTs/Graphene (ing
dung xé4c dinh cholesterol tong so. Mang tong hop
cua vat lieu CNTs/Graphene dugc ché tao bang
phuong phap ling dong pha hoi nhiét héa hoc
(CVD) duogc phu Ién vi dién cuc tich hop
Dropsens. Enzyme cholesterol oxidase va
cholesterol esterase dugc ¢ dinh trén dién cuc
CNTSs/Gr, u trong hoi glutaraldehit 25% trong 24
gio. Bé mat mang Gr/Cu va cac soi CNTs duoc
khao sat qua kinh hién vi quét dién tir (SEM), kinh
hién vi dién tir truyén qua (TEM), k§ thuat quét
thé vong (CV) cho thay toan bo bé mat coa dé
dong da dugc phu bei 16p mang graphene, mang
graphene co s6 16p 12 4 - 5 16p véi chiéu day cua
mdi I6p 1a 0,34 nm. Nhu vay chiéu day cua lép
mang graphene dao dong tir 1,36 dén 1,7 nm. Céc
sgi CNTs c6 kich thudc khoang 15-25 nm. Xac
dinh dugc dap tng dong ra ciia cam bién véi nong
d6 co chat khac nhau tir 2 — 10 mM. Tai pH trung
tinh (pH = 7) enzyme hoat dong 6n dinh nhat.
Nong d6 acid L - ascorbic ¢ trong dung dich
cholesterol khong anh hudéng dén qua trinh xac
dinh cholesterol. Puong chuan xac dinh
cholesterol véi hé sé twong quan 1a 0,99827, gidi
han phat hién LOD la 0,6459 (mM) va gigi han
dinh luwong l1a 2,1509 (mM), hé s bién thién
1,252%. Ung dung trong phan tich mau gia dinh
dat duoc d6 thu hdi trén 95%.
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Lol cam on

Nghién ctu nay duogc thyc hign voi su hd tro
Kinh phi cua dé tai nghién cau khoa hoc truong
Dbai hoc Cong nghiép Viét Tri .
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NGHIEN CUU XAC PINH HAM LUQNG SELEN VA MOT SO VI KHOANG TRONG
THIT GA TREN PIA BAN HUYEN LAM THAO, TINH PHU THO

Nguyén Thij Kim Thoa*, Nguyén Thij Lan Anh, Nguyén Thj Phuong Thiy,
Nguyén Thanh Huyen, Tran Thi Sau

Khoa Ky thudt Phan tich, Truong Pai hoc Cong nghiép Viét Tri
*Email: khanhly8281@gmail.com

Toém tit:

Trong nghién ciru nay, phuong phap quang phd hap thu nguyén tir di duoc nghién ciru dé phan tich
ham lugng céac kim loai Se, Zn, Fe, Ca trong thit ga. Gidi han phat hién (LOD) cua Se (0,878 ppb), Zn
(0,0128 ppm), Fe (0,011 ppm), Ca (0,017 ppm) va gidi han dinh luwong (LOQ) cua Se (2,63 ppb), Zn
(0,0384 ppm), Fe (0,033 ppm), Ca (0,074 ppm); d6 lap lai véi d6 léch chudn twong dbi Se (1,74%), Zn
(1,6%), Fe (1,3%), Ca (1,2%); hicu suat thu hdi dat tir 90 — 108% cho thiy phuong phap c6 do chinh xac
cao. Két qua xac dinh duoc ham luong Zn, Fe, Ca ¢ cac mau thay doi khong dang ké, ham lugng Se trong
mau M5a va M5b cao hon cac mau khac.

Tir khoa: Thit ga, selen, kém, sat, canxi, phirong phdp quang phé hdp thy nguyén ti.

EVALUATION OF THE CONTENT OF SELEN AND SOME MINERALS IN
CHICKEN IN LAM THAO, PHU THO DISTRICT AREA

Abstract:

In this research, the method of atomic absorption spectroscopy was studied to analyze the Se, Zn, Fe, Ca content in chicken.
Limits of detection (LOD) cua Se (0.878 ppb), Zn (0.0128 ppm), Fe (0.011 ppm), Ca (0,017 ppm) and limits of quantitation
(LOQ) were Se (2.63 ppb), Zn (0.0384 ppm), Fe (0.033 ppm), Ca (0.074 ppm), repeatability with relative standard deviation
of Se (1.74%), Zn (1.6%), Fe (1.3%), Ca (1.2%), the recovery efficiency from 90 — 108% shows that the method has high
accuracy. The results determined that the Zn, Fe, Ca content in the chicken samples were all within the allowable limits, Se
content in samples M5a and M5b is higher than other samples.

Keywords: Chicken, selenium, zinc, iron, calcium, atomic absorption spectroscopy method.

dén sinh tong hop Co-Enzym Q (ubiquinon) la

1. GIGI THIEU tong,
thanh phan cau tao nén Glutathion peroxydaza

Theo danh gia vé dinh dudng, thit ga dugc xép

vao loai thuc pham bd dudng, giau dam. Thit ga
chira nhiéu vitamin A, E, C, B1, B2, PP va cac
mudi khoang canxi, phét pho, sit,... Cr 100 g
phan an duoc ¢ chira khoang 65,6 g nudc; 20,3
g protein; 13,1 g lipit; 12 mg canxi; 29 mg magie;
1,5 mg sat; 200 mg photpho; 1,5 mg kém; 4 mg
vitamin C; 0,15 mg vitamin B1; 0,16 mg vitamin
B2; 8,1 mg vitamin PP; ndng luwgng cung Cép 199
kcal [1].

Tir 1au ngudi ta dd quan tim dén ham luong
dinh dudng cua thyc pham nhu proterin, lipid,
gluxit... Nhung ngiy nay véi sy phat trién cua
khoa hoc k§ thuat nguoi ta da xac dinh rang ham
luong caa Selen va mot sé vi khoang trong thuc
pham 14 v cing quan trong cho sy phét trién cua
co thé. Selen 1a mot nguyén té vi luong thiét yéu
dong vai trd quan trong trong té bao va lién quan

chéng lai qua trinh oxy héa chit béo va phong
chéng lai mot s6 bénh ung thu, tim mach va tham
gia giai doc gan. Selen va mot s6 nguyén to
khoang la rat can thiét cho con ngudi tuy nhién
néu thira n6 s& gay hai. Pé xac dinh dugc lugng
Selen va mot s6 nguyén té khoang dura vao co thé
doi hoi phai ¢6 phuong phap c6 d6 chinh xac va
tin cay cao tir d6 danh gia dugc ham luong Selen
va mot s6 Vi khoang trong thit ga gitp cong tac
tuyén chon gidng, trong viéc diéu chinh mic do
chim soc, vé sinh va nudi dudng phi hop, dé dem
lai hiéu qua kinh té cao [2]. Xuat phat tir nhu cau
thuc té, trong bai viét ndy ching toi trinh bay mot
s6 két qua nghién ctru xac dinh ham luong selen
va mot sé vi khoang trong thit ga trén dia ban
huyén Lam Thao, tinh Pha Tho.
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2. THUC NGHIEM
2.1. Thiét bj

Thiét bi: Lo vi séng pha mau (Qlab pro), may
quang phéd hap thu nguyén tir cua hang ICE 3500,
bo hydrua héa VGA77, cuvet do mau hinh chir T
bang thach anh, can phan tich c6 d6 chinh xac dén
0,0001 g, cén ky thuat c6 do chinh xac 0,01 g.

2.2. Héa chat

Céc hda chat chinh dung cho thi nghiém gom:
HNOz 65%; HCI 36%, H202 30%, dung dich

KHOA HOC VA CONG NGHE

chuan Se, Zn, Fe, Ca 1000 ppm, MercK; LaCls,
NaBHgs tinh thé...

2.3. Lay miu thit ga

Mau duoc lay & c4c trang trai tai cac khu vuc
thuoc huyén L&m Thao tinh Phd Tho & trang thai
séng, chon mau thit ga tuoi (thit & phan luon va
dui) voi khdi lugng khdng qué 1,0 kg. Mau thit ga
sau khi lay duoc rira sach bang nuéc cat loai bo
m3, da va xuong, mang xay nho va phan tich.

Bdng 1. Bang ki hiéu mdu

Vi tri ldy mau Tén miu Ki higu miu
Trang trai gia dinh 6ng ba Hong Khoat Mau ga tring Mia
(khu Trung Chinh, xa Phung Nguyén) Mau ga den M1b
Trang trai gia dinh 6ng ba Huong Thang Mau ga'tring M2a
(khu Trung Chinh, xa Phung Nguyén) Mau ga den M2b
Trang trai gia dinh 6ng ba Dong Nhat Mau ga tring M3a
(khu 10, xd Ban Nguyén) Mau ga den M3b
Trang trai gia dinh 6ng ba Thiy Khai Mau ga tréng M4a
(khu 10, xa Ban Nguyén) Mau ga den M4b
Trang trai gia dinh 6ng ba Tinh Hoi Mau ga tring Mba
(khu Trung Chinh, xa Phung Nguyén). Mau ga den M5h
Trang trai gia dinh 6ng ba Huan Ha Mau ga tréng Mé6a
(khu 2, xa Ban Nguyén) Mau ga den Mé6b
Trang trai gia dinh 6ng ba Hu¢ Son Mau ga tring M7a
(khu 5, x& Tt X4) Miu ga den M7b
Trang trai gia dinh 6ng ba Hung Loan Mau ga tring M8a
(khu 7, xa Tur Xa) Mau ga den M8b
Trang trai gia dinh 6ng ba Binh Oanh Mau ga trang M9a
(khu 2, xa Xuan Liing). Mau ga den M9b
Trang trai gia dinh ong ba Huong Hau Mau ga trang M10a
(khu 2, xa Thach Son) Mau ga den M10b

2.4. Qui trinh xac dinh ham lwgng Se, Fe, Zn,
Ca trong thit ga

Qui trinh pha mau, phan tich Selen va mot s6
vi khoang trong thit ga theo so d6 Hinh 1.

Thuyét minh quy trinh:

- Can chinh xac 0,3 gam mau thit ga, thém 6
ml HNO3z 65%, 1 ml H,02, gia nhiét trén bép
khuay tir cho dén khi khdng thay khi NO2 bay ra.
Sau d6 dat chuong trinh nhi¢t do vo co trong 10 vi
song pha mau (P = 800 psi; T = 220°C; t = 15
phit) dé qua trinh v6 co hoa hoan toan.
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- Miu duoc v6 co hoa trong 10 vi song, 14y ra
cdc c6 mo dung tich 100 ml va duoc dudi hoi axit
trén bép cach thuy (nhiét do 80°C) c¢o6 dén mudi
am.

- Bé x4c dinh Se ldy cdc ra hoa tan bang HCI
5% chuyén vao binh dinh mtrc 25 ml dinh muc toi
vach bang HCI 5%, dé yén 30 phat & nhiét do
50°C - 60°C.

- B¢ xéc dinh Fe, Zn lay cdc ra hoa tan bang
dung dich HNOs 2%, thém nén LaCls 10% vao
binh dinh muc 25 ml chuyén dich trong coc vao

binh dinh muc rdi dinh mirc &én vach bang HNO3
2% (theo ti 1€ 1:10).

- Pé xac dinh Ca ldy cbc ra hoa tan bang HNO3
2%, thém nén LaCls 10% va CHsCOONH4 10%
vao binh dinh mtic 50 ml chuyén dich trong coc
vao binh dinh muc réi dinh mac dén vach bang
HNO3 2% (theo ty 1& 1:10).2.5. Cac diéu kién do
phd hap thu nguyén ti caa Se, Fe, Zn, Ca

Piéu kién chay may quang phé hap thu nguyén
tor xac dinh ham lugng Se trén hé HVG — AAS,
xac dinh Fe, Zn, Ca bang F — AAS trong thit ga
theo Bang 2.

Can 0,3 gam miu thit g3

+ 6 ml HMNOy 63%.
+1 ml HaOy 30% + 1 ml H,O

Dt trén bép khudy tir gia nhist dénkhi khéng
thaw khi N0y bav ra.

Vo co man trong lo vi song

P =800 psi; T=220°C:t=17 phat

L.fnl.}' méu rz coe 100 ml

Co mau trén bép cach thiy v& dangmuoi am

Se dinh mirc bing HCl 5%, thém LaCl; 10% dink mirc Fz, Zn bing
HNO; 2%, thim LaCl 10%, CH;COONH, 10% dink mie Cs bing
HMO: 2% (theo ti 12 1:10)

Sz 42 & nhist 46 30-60 °C
trong 30 phut.

Xac dinh Sa trén hé HVG — AAS.
Xac dinh Fe, Zn,

Ca bing F — AAS.

Hinh 1. So do phdn tich ham lwong Se, Fe, Zn, Ca trong thit ga

Bdng 2. Cdc diéu kién t6i wu cho phép do phé hdp thu nguyén tir ciia Se, Fe, Zn, Ca

Thong sb Fe Zn Se Ca

Vach phé (nm) 248,3 213,5 196 422,7
Khe do (nm) 0,2 1 0,5 0,5
Cuong d6 dong den (mA) 12 8 9 10

Téc @6 dong khi (khdng khi/ axetylen) (lit/phat)| 13,5/2,5 | 13,5/25 | 13,5/25 | 13,5/2,5

Chiéu cao burner (mm)

6 7 8,5 7
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3. KET QUA VA THAO LUAN

3.1. Pwong chuén xac dinh Se, Fe, Zn, Ca va
gidgi han phét hién, giéi han dinh lwgng
0,7
0,6 y=0,0112x - 0,0481,.®
05 R2=0997 g
0,4 o
8 03
< R
0,2 :
0,1
o leo®
01 0 20 40 60 80
Nong d6 Se (ppb)
Hinh 2. Durong chudn xdc dinh ham lwong Se

Puong chuan xac dinh Se dugc trinh bay &
Hinh 2, gi6i han phat hién (LOD = 0,878 ppb) va
gidi han dinh lugng (LOQ = 2,63 ppb)

0,2

[ ]
y = 0,0459% - 0,0004.
0,15 R?=0,9994 -

.2 4
Nong do Fe (ppm)

Hinh 3. Puong chudn xdc dinh ham lwong Fe

Puong chuan xac dinh Fe duogc trinh bay &
Hinh 3, gi6i han phét hién (LOD = 0,011 ppb) va
gidi han dinh lugng (LOQ = 0,033 ppb).

0,8

y = 0,3059x + 0,0051
0,6 R2=0.9985
<™ /
0,2
0 / . . .

0 1 2 3
Nbng do Zn (ppm)

Hinh 4. Puong chudn xdc dinh ham lwong Zn

Puong chuan xac dinh Zn duoc trinh bay &
Hinh 4, gi6i han phat hién (LOD = 0,0128 ppm)
va gidi han dinh lugng (LOQ =0,0384 ppm).

y = 0.043x + 0.002
0,15 - —0.

3

< 01

0 2 4 6
Nong do Ca (ppm)

Hinh 5. Buong chudn xdc dinh ham hrong Ca
LOD =0,017 ppm; LOQ = 0,074 ppm

Puong chuan xac dinh Ca duoc trinh bay &
Hinh 5, gigi han phéat hi¢n (LOD = 0,017 ppm) va
gidi han dinh Iugng (LOQ = 0,074 ppm).

Tir gi4 tri hé s twong quan ctia cac phuong
trinh dwong chuan (R? = 1), LOD, LOQ cho thay
nong do va do hap thu c6 méi twong quan tuyén
tinh rat tét [3,4], cac duong chuan dugc dung dé
xac dinh ham lugng Se, Fe, Zn, Ca trong thit ga.

3.2. Panh gia d§ chinh x&c cia phwong phap
phan tich

Pé danh gia d6 chinh xé4c cua phuong phép
phan tich, ching téi chon mau Mla dé nghién
ctu.

3.2.1. Panh gia d¢ lap lai (d0 chum) cua
phwong phap xir ly mau

Do lap lai cua quy trinh xur 1y mau dugc thyc
hién bang cach can cung mot khoi lugng mau
M1a va tién hanh xtr ly nhu quy trinh ¢ Hinh 1,
két qua duoc chi ra ¢ Bang 3.

Bdng 3. Két qua ddanh gid do \ap lai ciia phwong

phép phén tich
X Ham Ham Ham Ham
Lan
han lwgng lwgng lwgng lwgng
F;ich Se Fe Zn Ca

(Mg/kg) (mg/kg) (mg/kg) (mg/kg)

1 144,0 15,3 15,0 120

2 1472 14,9 14,7 121

3 139,9 15,1 15,2 119

4 142,4 14,7 14,8 120

5 1417 15,0 14,6 118
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A Ham Ham Ham Ham
Lan
han lwong lwong lwgng lwgng
ptich Se Fe Zn Ca
(hg/kg) (mg/kg) (mg/kg) (mg/kg)
6 143,9 15,0 14,5 117
X 143,2 15 14,86 119,2
SD 2,49 0,2 0,24 1,47
%RSD 1,74 1,3 1,6 1,2

Két qua tir Bang 3 cho thay do léch chuan va
hé so bién dong (do léch twong doi %RSD) cua
phép do Se, Zn, Fe, Ca déu nhé nam trong gidi

KHOA HOC VA CONG NGHE

Két qua Bang 4 cho thay do thu hdi cua
phuong phap xtr ly mau tot, nam trong gigi han
cho phép 80 - 110% theo AOAC [5].

Tir két qua danh gia do 1ap lai va hiéu suét thu
hdi cho thiy phuong phap phan tich c6 do chinh
xéc cao, duoc ap dung dé xac dinh Se, Zn, Fe, Ca
trong thit ga.

3.3. Phan tich mau thuc

Két qua phan tich ham luong Se, Zn, Fe, Ca
trong mau thit ga trén dia ban huyén Lam Thao,
tinh Pha Tho dugc trinh bay ¢ Bang 5.

Bdng 5. Két qua ham luwong Se, Zn, Fe, Ca cia cac
mau nghién cuu

, ; A . . Ham Ham Ham Ham
ha{] AOAC cho,phep [EAS].VQua_ k?t qua trén nhan 7T h*i<é'u lwgng lweng lwgng  lwong
thay phuong phap c6 d¢ lap lai tot va on dinh. z Se Fe Zn Ca

X s ma (Mgrkg)  (mg/kg)  (mg/kg)  (mglkg)
3.2.2. Panh gia hiéu suat thu hoi cia phwong
phép 1 Mla 142 15,2 15,1 119
Thyc hién phan tich mau Mal xac dinh céc 2 Milb 141 15,4 15,0 121
kim loai Se, Zn, Fe, Ca va mau Mal cé thém
chuan & 3 mic nong do, mdi mirc 1ap lai 4 Ian. 8 M2 142 156 149 1188
Két qua duoc trinh bay ¢ Bang 4. 4 M2b 144 14,7 14,7 120,6
Bdng 4. Hiéu suat thu hoi ciia phwong phdp 5 M3a 140 14,8 148 1195
Kimloai Co Ci C: Cx H(%) 6 M3b 137 135 138 1199
7 Md4a 139 14,9 14 119,2
25 1435 146,2 2,7 108
Se 8 M4b 141 15,2 14,7 1204
10,0 1435 153,1 9,6 96
(Ug/kg) 9 Mba 157 15,1 145 118,7
20,0 1435 1635 20 100 10 MSb 158 15 13,9 119
01 151 152 01 100 11 Mea 1389 14,8 14,3 120,9
12 M6b 139,2 144 14,7 120
Fe(mglkg) 2,0 151 172 21 90 13 Mla 140 148 14 119
40 151 19,2 4,1 1025 14 M7b 1405 15,2 15 120,2
01 151 152 01 100 15 MB8a 141 14,8 14 119,8
7Zn 16 M8b 1405 15 15,3 120,2
1,0 151 16,0 0,9 90
(mg/kg) 17 M9a 140 148 14,2 119
20 151 172 21 105 18 M9 1413 153 151 121
01 1201 1202 01 100 19 M10a 1406 145 14,3 1205
Ca 20 M10b 140,12 151 15,3 121
1,0 120,1 121,0 0,9 90 - -
(mg/kg) Két qua tir Bang 5 cho thay ham luong Se, Zn,

40 120,1 1240 39 975

Fe, Ca trong hai loai thit ga ¢ cac trang trai khac
nhau khong dang ké. Ham luong Se trong mau
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M5a va M5b cao hon gigi han cho phép va theo
cung cap thdng tin vé thac an chian nudi cua hd
gia dinh thi trang trai d3 sir dung t6i dé phong cim
cho ga nén cé do Se trong toi cao da tich tu trong
ga lam tang ham lugng Se.

Déi véi céc trang trai khac thi ham luong Se,
Zn, Fe, Ca déu nam trong giéi han cho phép cua
Bo Y té, do d6 c6 thé sir dung thit ga ¢ c4c trang
trai nay lam thuc phiam bd sung Se, Zn, Fe, Ca
trong bita an hang ngay. Con trang trai cO mau
M5a va M5b ching toi khuyén cao khdng nén sir
dung t6i & phong cim cho ga.

4. KET LUAN

Ham lugng Se, Zn, Fe, Ca trong thit ga trén dia
ban huyén Lam Thao tinh Phi Tho dugc xac dinh
bang phuong phap quang phd hap thu nguyén ti.
Gi6i han phat hién (LOD) cua Se (0,878 ppb), Zn
(0,0128 ppm), Fe (0,011 ppm), Ca (0,017 ppm) va
gidi han dinh lugng (LOQ) cua Se (2,63 ppb), Zn
(0,0384 ppm), Fe (0,033 ppm), Ca (0,074 ppm),
do léch chuan twong dbi Se (1,74%), Zn (1,6%),
Fe (1,3%), Ca (1,2%). Hiéu suit thu hdi dat tir 90
— 108% cho thdy phuong phap c6 do chinh xéc

KHOA HOC VA CONG NGHE

cao. Két qua xac dinh dugc ham luong Zn, Fe, Ca
¢ cac mau thay doi khong dang ke, ham luong Se
trong mau M5a va M5b cao hon cac mau khéc.
Loi cam on

Cong trinh dugc thyc hign voi su hd tro vé kinh
phi cua dé tai NCKH cap Truong DPai hoc Cong
nghiép Viét Tri .
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KHAO SAT THANH PHAN HOA HQC CUA CU NGHE TRANG (CURCUMA
AROMATICA SALISB.) TRONG TAI TiNH PHU THOQ

Nguy&n Thi Lan Anh*", Nguy&n Thi Thanh Huyén?, Nguyén Thi Hién2 Nguyén Thi Kim Dung?,
Nguyén Thi Hién?, Mac Dinh Thiét?
1Khoa Ky thugt Phan tich, Truong Dai hoc Cong nghiép Viét Tri
2 Khoa Cong nghé Hoa hoc va Méi truong, Truong Pai hoc Cong nghiép Viét Tri
8 Phong KHCN&PBCLGD, Trwong Pai hoc Cong nghiép Viét Tri

*Email: anh78chc@gmail.com

Tom tat:

Cu nghé tring (Curcuma Aromatica Salisb) da dugc nghién ctru vé thanh phan héa hoc bang cach sir
dung cac phuong phéap phén tich héa hoc khac nhau. Két qua cho thay dich chiét methanol cua ré chua
cha yéu ham luong polysaccharide (7,45%) trong khi ham luong phenolic tong sé (0,57%) va flavonoid
t6ng sé (0,31%) 1a ham lwong nho trong dich chiét. Tur phan ethyl acetate cua ré cay C. Aromatica, hai
hop chét dugc phan lap bang phuong phép sic ky. Bang cach sir dung cac phuong phap quang phd khac
nhau, cau tric ciia cac chung phan lap duoc xéac dinh la zederone (1) va procurcumenol (2).

Tir khba: Cu nghé tring, ham lwong phenolic tong so, ham leong flavonoid téng sé, ham lrong
polysaccharide tong sé, thanh phan héa hoc.

INVESTIGATION ON THE CHEMICAL COMPOSITIONS OF THE ROOTS OF
CURCUMA AROMATICA SALISB. GROWN IN PHU THO PROVINCE

Abstract:

The roots of Curcuma aromatica Salisb. was investigated for the chemical compositions by using various chemical analysis
methods. The results showed that methanol extract of the roots contains mainly polysaccharide content (7.45%) while the total
phenolic (0.57%) and total flavonoid (0.31%) were the minor contents of the extract. From the ethyl acetate fraction of the
roots of C. aromatica, two compounds were isolated by chromatographic methods. By using various spectroscopic methods,
the structures of the isolates were elucidated to be zederone (1) and procurcumenol (2).

Keywords: Curcuma aromatica Salisb, total phenolic content, total flavonoid content, total
polysaccharide content, chemical components.

1. GIOI THIEU

Nghé tring (Curcuma aromatica Salisb.)
thuoc ho Gumng (Zingiberaceae) [1]. Cay duoc
tréng rong rai & An Do, Trung Quédc, Campuchia.
Theo y hoc ¢6 truyén, nghé trang thudng duoc sir
dung dé tri tirc nguc, trudng bung, viém gan dang
X0, X0 gan, dau nhuc, tri thip khép. Trong Pong
y, nghé tring khi sir dung véi cac thanh phan khéac
cho hiéu qua khang viém va khang ung thu rat tt.
Trong dan gian, nghé tring ciing duoc st dung dé
tidu trir mot sb loai khéi u cho hiéu qua kha quan.

Nghién ciu vé thanh phan hda hoc cua nghé
trang (C. aromatica Salisb.) cho thay sy c6 mat
cua cac tinh dau [2]. Thanh phan chii yéu trong
tinh dau nghé tring (C. aromatica) la cac mono

va sequiterpene. Céc hop chat curcuminoid
(curcumin, demethoxycurcumin) ciing dugc phan
lap tir r& ca nghé tring. Trong d6, curcumin la
thanh phan chiém ham luong cao nhét [3,4]. Nghé
trang c6 pho hoat tinh rong bao gom khang viém,
khéng khéi u, diéu bién mién dich, khang nam,
chéng tiéu duong, xua dudi con tring. ..[5-7]. Tuy
nhién, cac nghién ctu & Viét Nam vai loai nay
hién chua nhiéu, chwa tuong xing véi tiém ning
g dung cua nghé tring.

Trong nghién ctu nay, ching toi tién hanh
danh gia so bo thanh phan héa hoc cua ca nghé
trang thu duoc tai Pha Tho va phan 1ap mot sé hop
chat tir loai nay.
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2. THUC NGHIEM
2.1. Nguyén liéu

Cungh¢ tréng (Curcuma aromatic Salisb.) duoc
thy hai tai Phu Tho vao théang 2 nam 2023. Cu nghé
trang dugc phoi kho, nghién thanh bt min.

2.2. Phwong phap nghién ctru
2.2.1. Pinh lwgng Phenolic tong

Ham lugng phenolic téng trong mau thar duoc
xéac dinh bang phuong phap st dung thudc thur
Folin-Ciocalteu véi chat chuan axit gallic. Céac
phenolic tao phirc mau xanh vai thude thi Folin-
Ciocalteu va hap thu buéc séng A = 765 nm. Tir
duong chuan cua axit gallic va gia tri mat do
quang cia mau thir & cung diéu kién, xac dinh
dugc nong do phenolic trong dung dich mau thu
va tinh dugc ham lwong phenolic tong tuong
duong axit gallic (GAE) trong mau thir.

Mau bot nghé trang (5,0 g) duoc chiét siéu am
v6i methanol MeOH (15 phut x 3 1an) rdi chuyén
vao binh dinh mac 50 mL. Pinh mac dén vach
bang MeOH. Thém 700 uL thudc thir Folin —
Ciocalteu 10 % (Merck, Puc) vao mdi 6ng chira
100 pL dung dich axit Galic (Merck, Birc) (nong
do6 0, 40, 80, 120, 160, 200, 320, 400 pg/mL) hoac
dung dich mau thir vira chuan bi & trén, sau d6
thém 700 puL dung dich Na2COs 6%, tron déu va
u 15 phat ¢ nhiét d6 40 °C. Dung dich dugc dem
do ¢ budc song 765 nm.

Ham luong phenolic téng trong mau duoc tinh
theo cong thuc:

C K.V,
TPC - GAE dm
m.1000

Trong d6: TPC - ham luong phenolic tong
tuong dwong axit gallic trong 1 g mau thir, mg
GAE/g; Coae - ndng do phenolic twong duong
axit gallic dugc suy ra tir duong chuan, pg
GAE/mL; K - hé s6 pha l0dng; Vam - thé tich dinh
mac cua dung dich mau thi; 1000: hé s6 quy doi
thtr nguyén tr “pg GAE/g mau” sang “mg GAE/g
méu”; m - khdi lugng mau thé.

2.2.2. Pinh lwong Flavonoid téng

Cac flavonoid trong mau thir phan tmg véi
AICI3 v6i sy c6 mat cua NaNO3 tao ra phic chét
c6 mau do cam. Po mat d6 quang cta phirc chat
mau nay & budc séng 510 nm, sir dung chat ddi
chiéu chuan 1a Quercetin, tir d6 xac dinh dugc
ham lugng Flavonoid tong trong mau thu.

KHOA HOC VA CONG NGHE

Mau bot (5,0 g) duogc chiét siéu &m Vi
methanol MeOH (15 phut x 3 14n) rdi chuyén vao
binh dinh mic 50 mL. Dinh muc dén vach bing
MeOH.

Thém 60 pL NaNO2 5% vao 780 pL dung dich
chuan Quercetin (ndng d6 0, 10, 20, 40, 60, 80,
100 pg/mL) hodc mau thir, tron rdi u ¢ nhiét do
phong (25 °C £ 3 °C) trong vong 6 phut, sau do6
thém 60 pL dung dich AICl3 10%, u ¢ nhiét do
phong trong vong 6 phat, cudi cting thém vao 600
uL NaOH 1M, u trong 15 phut ¢ nhiét d6 phong
va do mat d6 quang ¢ budc song 510 nm.

Ham lwong Flavonoid toéng duoc tinh theo
cbng thic:
TFC - CQuercetin-K-Vdm-H X &
m.1000 Vi
Trong d6: TFC - ham lugng Flavonoid tong
tinh theo Quercetin trong 1 g mau thtr, mg
Quercetin/g; Couercetin - NOng do Quercetin duoc
suy ra tir duong chuan, ug Quercetin/mL; K- hé
s6 pha 108ng; Vam - thé tich dinh muc cua dung
dich mau thr; H - do sach caa chuan Quercetin, H
= 90,87%; Vg - thé tich cua mau thir trong dung
dich phan ng; V. - thé tich tong caa dung dich
phan &ng; 1000 - hé sé quy ddi thir nguyén tir “pg
Quercetin/g mau” sang “mg Quercetin/g mau”; m
- khéi lugng mau tho.

2.2.3. Pinh lugng Polysaccharide téng

Cacbohydrate (Polysaccharide) trong mau thir
dugc thuy phan thanh cadc monosaccharide trong
H2SO4 dac, sau d6 phan rng véi phenol tao thanh
hop chat mau. Po mét d6 quang ctia hop chat nay
& budc song 490 nm, st dung chat ddi chiéu
chuén 12 D-Glucose, tir d6 xac dinh duge ham
lugng polysaccharide tong trong mau thir.

Mau bot (5,0 g) duogc chiét siéu am Vi
methanol MeOH (15 phut x 3 lan) rdi chuyén vao
binh dinh mic 50 mL. Binh muc dén vach bang
MeOH.

Thém 200 pL mdi dung dich chuan Glucose
(Merck, Puc) (ndng do 0, 40, 80, 120, 140, 160,
200, 240 pg/mL) hoic mau thir vao cac 6ng
eppendorf, roi hat thém 1000 pL H2SO4 98%, lic
déu, thém 200 pL phenol 5%, & ¢ 90 °C trong 5
phut, sau d6 1am ngudi ¢ nhiét d6 phong trong 5
phut. Bo mat d6 quang ¢ 490 nm.

Ham luwong Polysacharide tong tinh theo
Glucose trong mau do theo cong thuc:
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C K.V,
TPS - Glucose dm
m.1000

Trong d6: TPS - ham lugng Polysaccharide
téng tinh theo Glucose; mg GluE/g mau; C - nong
d6 duoc quy ra tir duong chuan (pug/mL); K - hé
s6 pha lodng cua mau; Vam - thé tich dinh muc cua
dung dich mau thw; 1000 - hé s6 quy doi thir
nguyen tr “pg GluE/g mau sang “mg GluE/g
mau”; m -: khéi lwong mau.

2.2.4. Phan lap céc hgp chat

Bot nghé tring kho (2.8 kg) duoc ngam chiét
v6i 2 L methanol ¢ nhiét @6 thuong, sau khi loc
dich va c6 can (lap lai thém 3 lan) thu dugc 240,6
g can chiét MeOH. Can chiét dugc hoa trong 1 L
nuéc va chiét phan 16p lan luot véi hexane va
ethyl acetate sau d6 gan dich chiét va dem co cin
(13p lai thém hai lan) thu duoc can chiét hexane
(84,7 g), can ethyl acetate (116,7 g) va dich chiét
nudc con lai. Phan lap phan doan ethyl acetate
trén cot silica gel voi hé dung modi gradient
hexane/acetone thu dugc 06 phan doan Ky hiéu tur
CaS 1.1 dén CaS1.6. Chon phan lap phan doan
CaS 1.2 (11,32 g) trén cot silicagel vai hé dung
moi hexane/acetone: 20/1 (v/v) sau dé két tinh,
thu duoc hop chét sach 1 (626,3 mg). Phan doan
CaS 1.3 sac ky trén cot silica gel vai hé dung moi
hexane/ethyl acetate: 3/1 (v/v) thu dugc phén
doan Cas$ 8.4, sau khi sic ky phan doan nay trén
cot pha dao RP18 wvé6i hé dung moi
methanol/nuéc: 1/1 (v/v) thu duoc hop chat sach
2 (7,8 mg).

2.2.5. Xac dinh ciu tric cac hop chat

Phé cong huong tir hat nhan mot chiéu (*H va
13C NMR) duoc do trén may Bruker Advance 500
tai Vién Hoa hoc, Vién Han 1am KHCNVN. Pho
khéi lwong thuong (MS) dugc do trén may
LC/MS Agilent 1260 Series Single Quadrupole
tai Vién Hda sinh bién, Vién Han 1am khoa hoc
va cong nghé Viét Nam.

3. KET QUA VA THAO LUAN

3.1. Kétqua danh gia so'bd thanh phan héa hoc
cu nghé trang

Dua trén cac dung dich chuéan véi ddy nong do
khac nhau, chung t6i da xay dung duoc duong
chuin dinh luwong céc thanh phan phenolic,
flavonoid va polysaccharide tong cua ci nghé
trang.
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Két qua Bang 1 cho thdy cic phuong trinh
duong chuan cé hé s6 R? > 0,99 ching té duong
chuan xay dung co6 twong quan tuyen tinh ro rét.

Bdng 1: Két Qua xay dung duong, chudn dinh luong
mg¢t so thanh phan héa hoc re nghé trang C.

aromatica
. Phwong Hé sé
Ph}r(rng phap trinh dwong twong
dinh lwong Z 2
chuan quan R
Phenolictong  y =0,003x +
(Axit gallic) 0,021 0,996
Flavonoid tong 'y = 0,005x —
(Quercetin) 0,034 0,994
Polysaccharide ~ y=0,007x + 0.990
tong (Glucose) 0,018 ’

T phuong trinh duong chuan xay dung duoc,
tien hanh ap dung dinh lugng cac thanh phan
trong ca nghé trang, két qua trinh bay ¢ Bang 2.
Bdng 2: Keét Qua danh gia so bg thanh phan héa hoc

ré nghé trang C. aromatica

Ham lwgng tuwong

Thanh phan £ Ham

. dwong theo chat o

hda hoc chuin lwong, %
TP
N 5,70 0,57

(mg GAE/Q)

TFC

(mg 3,14 0,31
Quercetin/g)

S 74,51 7,45
(mg GIUE/g) ’ '

TPC: Ham hrong phenolic tong
TFC: Ham luong flavonoid tong ’
TPS: Ham luong polysaccharide tong

Nhu vay c6 thé thay cac thanh phan phenolic
va flavonoid chiém ham luong khdng nhiéu trong
mau nghé tring. Nguoc lai, cac thanh phan
polysaccharide chiém wu thé trong mau nghién
cau nay.

3.2. Xac dinh ciu trac hoa hoc cac hop chit

Hop chat 1 thu duoc dudi dang tinh thé hinh
kim, khdng mau. Phé khéi lwong phun mu dién tir
ESI-MS positive xuat hién pic tin hiéu m/z 247,0
[M+H]" va 269,0 [M+Na]" goi y cho cong thirc
phan tir CisH220,. Phdé *H NMR ving truong
manh xuat hién tin hiéu caa 3 nhém methyl tai o

PAC SAN KHOA HOC VA CONG NGHE / SO 1 NAM 2024 79



TRUONG PAI HQC CONG NGHIEP VIET TRI

1.34 (3H, s, H-14), 1.60 (3H, s, H-15) va 2.11
(3H, d, J=1.0 Hz, H-13), vung truong trung binh
Xuat hién tin hiéu cia mot nhom oxygenated
methine tai o4 3.81 (1H, s, H-5) va mot nhom
methylene lién két tryc tiép vai lién két doi tai ou
3.72 (2H, br d, J = 16.5 Hz, H-9). Nhitng tin hiéu
con lai la cua cdc nhom methylene va nhom
methine. V6i nhing phén tich dic diém pho H
NMR cho thay hop chit ¢ khung sesquiterpene.

Phd *C NMR két hop phd DEPT cho biét phan
tir chira 15 nhdm nguyén tir carbon, trong d6 bao
gom: 3 nhém methyl, 3 nhém methylene, 3 nhom
methine va 6 nhdm carbon khéng chua hydro.
Trén vung truong yéu xuét hién mot tin hiéu dic
trung ctia nhom keton tai & 192.2 (C-6), vé phia
ving trudng manh hon xuat hién 6 tin hiéu cua
hai lién két doi tai & 131.2 (C-1)/131.0 (C-10),
123.2 (C-7)/157.0 (C-8), va 122.2 (C-11)/138.0
(C-12). Vung truong trung binh xuat hién mét tin
hiéu nhém oxygenated carbon tai &c 63.9 (C-4) va
mot tin hiéu nhom oxygenated methine tai oc 66.5
(C-5). Ngoai ra con lai la nhirng tin hiéu cua cac
nhoém methylene, methine va methyl. Hop chit 1
da dugc xac dinh la zederone dya trén nhitng phéan
tich dit liéu phd trén va so sénh véi tai liéu tham
khao di cong bd [8].

Hinh 1: Cdu trdc cua hop chdt 1 va 2

Hop chét 2 thu duoc dudi dang dau mau vang
Pho khéi lugng APCI-MS positive xuat hién tin
hiéu m/z: 235,0 [M+H]* cho dy doan hop chat c6
cong thiic phén tir C1sH2202. Pho *H NMR viing
truong manh xuat hién bon tin hiéu dic trung cia
cac nhom methyl tai o4 1.23 (3H, s, H-14), 1.75
(3H, s, H-13), 1.80 (3H, s, H-15) va 1.94 (3H, s,
H-12), viing trudng yéu xuat hién mot tin hiéu cua
proton olefin tai o4 5.86 (1H, g, J = 1.0 Hz, H-9).
Nhing tin hiéu con lai la caa cdc nhém methine,
methylene. Pho 3C NMR két hop phoé DEPT cho
thdy hop chit c6 chira 15 nhdm nguyén tir carbon,
bao gom: 4 nhom methyl, 3 nhdm methylene, 3
nhom methine va 5 nhom carbon khéng chua
hidro. Trén ving trudng manh xuat hién tin hiéu

KHOA HOC VA CONG NGHE

caa 4 nhom methyl tai oc 21.2 (C-12), 22.5 (C-
13), 23.6 (C-14) va 24.3 (C-15), dich vé phia ving
truong trung binh xuit hién mot tin hiéu cua nhém
oxygenated carbon tai 80.8 (C-4), ving truong
yéu xuit hién 4 tin hiéu cua hai lién két doi tai &
137.7 (C-7)/159.1 (C-11), 129.5 (C-9)/137.7 (C-
10), va mot nhdm ketone tai o&c 201.6 (C-8).
Ngoai ra la nhang tin hiéu cta cac nhém
methylene va nhom methine. Véi nhitng phan tich
dir liéu pho trén va so sanh vai tai liéu tham khao
xé4c dinh duoc hop chit 2 14 procurcumenol [9].
Bdng 3: Sé liéu pho NMR cua hop chdt 1

VB e e DEPT 6('3°'1T|3;t

1 1312 1312  CH (g’;‘ig%)
2.52dddd
(35,12.0,

2 246 246 CH, 130135
2.23br d
(13.0)
230d

3 379 380 CHy 83;3)34208
8.5,13.5)

4 640 639  C

5 665 665 CH  38Ls

6 1021 1022 C

7 1232 1232 C

g8 1570 1571 C

9 418 418  CH, 3'(7126%3"

10 1310 1310 C

11 1222 122 C

12 1380 1380 CH  7.08s

18 102 102 CH;  211d(1.0)

14 151 151 CHs,  134s

15 157 157 CHs  160s

“Tham khdo tai liéu [8]

ado trong CDCls, ® 125MHz, ¢ 500MHz, ¢ do trong
CD; OD.

4. KET LUAN

'Két qua danh gia so bo thanh phan héa hoc cho
thay ct nghé trang c6 chaa chu yéu thanh phan
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polysaccharide (7,45%). Céc thanh phan phenolic
(0,57%) va flavonoid (0,31%) chi chiém ham
lwong nho trong ca. T can chiét ethyl acetate cua
ci nghé trang, da phan 1ap duoc 2 hop chat la
zederone (1) va procurcumenol (2).
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QUAN SAT TAI CHO PHAN UNG CUA CARBON VA IRON CARBIDE FesC,
TRONG NANO CARBON ONIONS DUOI TAC DUNG CUA CHUM PIEN TU

Lé Thanh Cwong
Khoa Khoa hoc Co bdn, Truong Pai hoc Cong nghiép Viét Tri
Email: cuonglt@vui.edu.vn

Tom tat:

Str dung kinh hién vi dién ti truyén qua phan giai cao HRTEM dé quan sat phan &ng giira carbon va
iron carbide FesC, dé tao ra iron carbide méi Fe;Cs giau carbon hon. Céc phan tich cau trdc chi tiét cua
iron carbide FesC; va Fe7Cz dugc thuc hién béi HRTEM nhu bién d6i nhanh Fourier (FFT). Co ché cho
su phan tng ciing da duoc dé xuat va thao luan. Két qua thuc nghiém dong gop mot mac do thdng tin
nhat dinh cho gian d6 pha iron carbide vai thanh phan carbon cao.

Tir khoa: HRTEM, iron carbide, phdn ing, FFT, phan tich cdu trdc.

IN SITU THE REACTION OF CARBON AND IRON CARBIDE FesC2 IN THE NANO
CARBON ONIONS UNDER ELECTRON BEAM

Abstract:

Use High-resolution transmission electron microscopy (HRTEM) to observe the reaction between carbon and iron carbide
FesC, to create new iron carbide Fe;Cs that is richer in carbon. Detailed structural analyzes of FesC, and Fe;Cs iron carbide
were performed by HRTEM as fast Fourier transform (FFT). The mechanism for the reaction has also been proposed and
discussed. The experimental results contribute a certain level of information to the iron carbide phase diagram with high carbon

content.

Keywords: HRTEM, iron carbide, reaction, FFT, structural analysis.

1. GIOI THIEU

Carbon onions 1a cau tric gén nhiéu 16p
graphite gidng nhu trong than chi, nhung cac 16p
graphite khong phang nhu trong than chi ma
chiing cudn lai giéng nhu céc 16p cu hanh, véi
kich thudc nano mét [1,2]. Trong moi |6p graphite
cac nguyén tu carbon lién ket theo cau trdc luc
giac la chu yéu, két hop véi ciu trac ngi giac va
that giac dé tao thanh cac mat da dién hozc mat
cau. Carbon onions duoc tao ra bang nhiéu
phuong phép khac nhau, bao gdm ca cac phuong
phép str dung chiéu xa dién tir [2]. Dudi sy tac
dung cta chum dién tir nang lwong cao da truyén
déng nang cho cac nguyén tu carbon lam ching
chuyén doi hodc bi phin xa, 1am giam sai hong
mang tinh thé & cac 16p graphite dé ciu truc
carbon onions tré nén hoan hao [3]. Khi d6 mot
sy mat mét cac nguyén tir carbon & cac lop
graphite din dén dién tich bé mat cua ching giam,
do d6 bé mit xuat hién luc cing. Bén canh do, voi
cau tric lién két kicu lusi luc gidc cua carbon
trong moi 16p graphite, cac tng suat kéo cua m0|
I6p graphite trong cau tric carbon onions 14 rat

I6n, boi lién két cong hoa tri chat cheé gitra cac
nguyén tu carbon trong cau tric luc giac [4].
Carbon onions c6 thé dugc sir dung dé dong goi
cac vat liéu khac bén trong no, nhu cac kim loai
[5-10]. Chiéu xa dién tir 1&n cac hat tinh thé kim
loai boc trong cac carbon onions da cho thay hiéu
rng tha vi, bai vi &p luc déng ké da duoc tac dung
lén céc tinh thé gdi gon trong céc 1op graphite.
Céc phan ng cua kim loai va hop kim, qué trinh
bién d6i pha, hiéu ung bién dang, hodc khuéch tan
nén gay ra ndng chay trong carbon onion da dugc
quan sat va bao céo [11-13].

Iron carbide la mét trong nhitng hop kim quan
trong nhat trong cong nghiép. Su khac nhau vé
thanh phan carbon s& anh huong Ion dén céc tinh
chat cua thép. Gian d6 pha cua hop kim iron
carbide FesC da duoc thanh lap [14,15]. Tuy
nhién, cac bao cao day du vé gian d6 pha cua iron
carbide véi thanh phan nguyén ti carbon cao (>25
at.%) hiém khi duoc tim thay.

Trong nghién ctu nay cho thiy ring dudi
chiéu xa dién tir carbon onions bao boc tinh thé
iron carbide gay ra mot phan ung gitra carbon va
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iron carbide trong 16i. Cac quan sat phan tng hda
hoc tai chd thuc hién boi HRTEM rét dang quan
tam va da duoc thyc hién dé nghién ctu sy hinh
thanh cua iron carbide [16]. Trong b&o céo nay
chung toi da theo ddi sy bién ddi hda hoc ciia mot
tinh thé iron carbide kich thudc nano véi do phan
giai cao caa kinh hién vi dién tir.

2. THUC NGHIEM

Hoa chat, thiét bi: Graphite tinh khiét, khi
Argon, coi nghien Wolfram, HRTEM.

Graphite tinh khiét dwoc nghién trong cdi
Wolfram cuing véi qua trinh théi khi Argon lién
tuc. Ap suit va nhiét do bén trong céi nghién dugc
duy tri & 300 kPa va 750 °C. Sau qua trinh nghién,
nhiét do trong c6i duoc giam dan dén nhiét do
phong trong 15 gio. Lugng nho sat tir cac vién bi
sat trong cbi nghién hoat dong nhu nguon sat dong
gop trong qué trinh nghién graphite dé tao thanh
iron carbide.

Hinh thai hoc va tinh thé hoc cAu tric cua iron
carbide duoc nghién ctu bang phuong phap
HRTEM md hinh FEI Tecnai GF20 véi thé tang
téc 200k V. Trong giai doan phan ang chuyén pha
cua vat liéu duoc chiéu xa boi chum dién tir nang
lugng cao lién tyc cia HRTEM trong thoi gian
quan sat 36 phut. Cac ky thuat nhiéu xa dien tur
lya chon vung (SAED) cia HRTEM duoc su
dung cho phép phan tich cau tric tinh thé cua vat

liéu trong khong gian nho dén mot vai chuc nano
mét mdi chidu. Chuong trinh Gatan
DigitalMicrograph da duoc sir dung dé phan tich
cau tric tinh thé thdng qua anh bién d6i nhanh
Fourier (FFT). Thanh phan cia miu duoc xac
dinh bang pho tan sic ning lugng tia X cho thay
thanh phan mau chi c6 Fe va Carbon.

3. KET QUA VA THAO LUAN

Két qua HRTEM cho thay san pham thu dugc
sau khi nghién 1a mot loai ‘cau tric xop va mém.
Loai cAu tr(ic nay tréng giéng nhu bong va trong
d6 co6 nhing hat tinh thé giéng nhu hinh la. Két
qua phan tich XRD cho thay thanh phan cua mau
bao gom carbon va sit.

Khi quan sat mot hat tinh thé bang HRTEM
dudi tadc dung cua chum dién ta thi hinh thai va
cau trac hat tinh thé c6 su bién d6i manh m&. Hinh
1 12 qua trinh bién di hinh thai cuia mot tinh thé
theo thoi gian dudi tac dung cta chum dién tir
trong HRTEM trong khoang thoi gian 15 phut.

Thoi diém ban dau theo quan sat thay mot tinh
thé kich thudc khoang 15 nm duoc bao boc boi
I6p vo gdm nhiéu 16p nguyén tir H.1a. Theo thoi
gian céc 16p nguyén tir & phan vo dan bién mit,
dén thoi diém 12 phut 16p vo gan nhu bién mat
hoan toan, déng thai hinh déng tinh thé bén trong
lién tuc thay doi.

Hinh 1. Anh HRTEM cua hat tinh thé cho thay trinh bién d@éi hinh thai ciza mét tinh thé theo thoi gian dudi tc
dung ciia chim dién ti trong HRTEM trong khodng thoi gian 15 phit. Thoi diém ban dau tinh thé bao boc boi
I6p vé gom nhiéu lép nguyén tu (a); sau thoi gian 3 phit cac lép vo bi tan dan (b); Theo thoi gian cac lop
nguyén tir & phan vé dan bién mat, dén thoi diém 12 phit I6p vé gan nhu bién mat hodn todn, dong thoi hinh
dang tinh thé bén trong lién tuc thay doi.

Dé nghién ciu sy bién doi vé cau tric tinh thé,
cac phép phan tich chi tiét dugc thuc hién tai cac
thoi diém.

Thoi diém quan sat ban dau t1=0

Hinh anh HRTEM trong hinh 2 (a) cho thay
hinh thai cua hat tinh thé ¢ thoi diém quan sat ban
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dau. Mot tinh thé kich thudc khoang 15 nano
duoc bao boc bai cac 16p nguyén tir ¢é thé duoc
quan sat thdy rd rang. Sir dung phan mém Gatan
Digital dé phan tich va do dac, két qua do cho thay
khoang cach trung binh gitra c&c 16p nguyén tir &
phan vo6 13 3.30 A, do d6 khing dinh day 1a céac
I6p ngyén tir carbon trong cau tric graphite [17].

F et t=( d; Fe.C,[012]

Hinh 2: Phan tich cdu tric cua tinh thé tai thoi diém
t = 0. Hinh 2a 1a anh HRTEM cua hgt tinh thé, 16p
Vo dwrot bao boc bai cac lop nguyén tir carbon. Hinh
2b 1a anh FFT cua tinh thé cho thdy c6 2 cap viét
nhiéu Xa dnar = 1,73 A va diz = 1,91 4 tiwong iing
Véi céc mat (4 2 -1) va (6 0 0) cua tinh thé FesCs
dinh huéng [012].

Hinh 2b 1a anh bién d6i nhanh Fourier (Fast
Fourier Transform (FFT)) cua tinh thé. Phan tich
anh FFT cho thdy c6 2 cap viét nhidu xa voi
khoang céch gitra cac mat draz = 1,73 A va dhiz =
1,91 A twong tng véi cac mat (4 2 -1) va (6 0 0)
cua tinh thé FesC, dinh hudng theo phuong [0 1
2]. Tai cac thoi diém tiép theo t = 3 phit, t = 6
phuat, t = 9 phat, t = 12 phat hinh anh HRTEM
(hinh 1) cho thdy c4c I6p nguyén tir carbon dan
bién mat. Phan tich ciu trdc tinh thé bén trong 16i
cho thay day van la tinh thé FesCz tuy nhién
phuong tinh thé c6 sy thay d6i theo thoi gian dudi
tac dung ctia chum dién tu.

Tai thoi diém t = 12 phat, anh HRTEM cho
thay tinh thé khdng con cac 16p vo carbon. Phan
tich cau trac cho thay anh FFT c6 mot cap vét
nhiéu xa vai khoang cach gitra cac mit tinh thé 1a
dhia = 2.27 A gid tri nay khong xac dinh mot cach
chinh xéac ciu trdc tinh thé, ¢ thé 1a tinh thé cua
FesCs hodc FerCs. da = 2.27 A ¢ thé twong ung
vé6i mit (020) cia FesCo vai sai s6 0,9 % hoic o
thé twong ng voi mat (123) cua tinh thé FesCs
Vi cac sai s6 0,4 % (Bang 1). Diéu nay cho thiy
c6 mot su chuyén dich pha dang dién ra. Chi c6
mét cap nhidu xa va gi tri dna = 2.27 A nam giira
hai gia tri thuoc vé hai pha khac nhau voi mot sai
s6 nho, diéu nay chi c6 thé giai thich rang tinh thé
FesC, dang c6 sy bién d6i dé chuyén pha sang tinh
thé Fe7Cs.

Bdng 1: So sanh hang s6 mang thuc nghiém véi cac
cau trac tinh thé FesC, va FesCs

Khoang cach cac mit tinh thé FesC

dey (A) diwy (A)  Sai sb
Ho mat  Theo cau tric Thuc
(hkl)  tinhthé [18]  nghiém
(020) 2,29 227 09%
Khoang cach cac mit tinh thé FesCs
diniry (R) dinkry (A)
Ho mat  Theo cau tric Thuc
(hk)  tinhthé [19]  nghiem
(123) 2,26 227  04%

Hinh 3: Phan tich cqu trdc cua tinh thé tai thoi diém
t = 12 pht. Hinh 3a 14 anh HRTEM cua hat tinh thé,
cac lop nguyén ti carbon da khong con. Hinh 3b la
anh FFT cua tinh thé cho thdy c6 1 cap viét nhiéu xa
véi khoang cach giia cac mat dna = 2.27 A gia tri
nay c6 thé rrong 1ing véi mat (020) cia FesC, hodc
mat (123) cua tinh thé Fe,Cs.

Tai thoi diém t = 15 phat, anh HRTEM (Hinh
4a) cho thay tinh thé khong con céc 16p vé carbon.
Phan tich cau trac anh FFT (Hinh 4b) cho thay c6
hai cap vét nhidu xa véi khoang céch giita cac mit
tinh thé 1a day = 2.12 A, dhkz = 2.27 A, dhaz =
2.49 A tuong tng véi cac mat (202), (200) va
(104) cua tinh thé FezCs theo phwong [010] [19].

Nhu vay sau mot thoi gian quan sét lién tuc t
= 15 phat, chung t6i da quan sat mot tinh thé
FesC2 duoc bao boc bai cac 16p nguyén tu carbon.
Dudi tac dung ctia chum dién tir carbon & 16p vo
d3 bay hoi va mot phan di phan tng véi FesCo.
Qué trinh chiéu chum dién tir d3 cung cép niang
luong dé kich thich phan tng giira carbon voi
FesC, dé tao thanh tinh thé Fe;Cs giau carbon
hon. Két qua 1 thanh phan carbon trong cac hop
chit cAc bua sat ting 1én. Day 14 1an dau tién mot
quan sat phan ung giita carbon va FesC, dé tao
thanh Fe;Cz duoc bao céo.
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B
Hinh 4: (a) agnh HRTEM cuia tinh thé quan sat tai thoi
diem t;=15 phit; (b) Anh FFT cua tinh thé véi nhiing vet
nhieu Xa chi ra twong img véi cac mat (202), (200) va
(104) cua tinh thé Fe7Cs theo phwong [010)].

4. KET LUAN

Lan dau tién, quan sét tai chd phan tng cua
mot tinh thé nano cac bua sat va carbon dudi tac
dung cua chum dién tor ning luong cao. Kich
thuéc tinh thé nano FesCz khoang 15 nm. Sau thoi
gian quan sat va phan tich cau trdc, ching toi két
luan rang carbon du thira da phan Gng véi hop
chat nghéo carbon FesCy dé tao thanh hop chat
Fe7Cs gidu carbon hon. Céac két qua thuc nghiém
cung cap thdng tin nhat dinh cho viéc xay dung
gian d pha cua cia hop kim sit c6 néng do
carbon cao.
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NGHIEN CUU AP DUNG MQT SO PHAN MEM KE TOAN PE XAY DUNG PHONG
KE TOAN AO PHUC VU CONG TAC PAO TAO NGANH KE TOAN CHO SINH
VIEN TRUONG PAI HQC CONG NGHIEP VIET TRI
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Lé Thu Ha, Nguyen Thi Huyen
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Tom tat:

Nghién ctru duoc tién hanh nham muc dich nang cao chat luong dao tao sinh vién nganh ké toan tai
truong dai hoc Cong nghiép Viét Tri. Bang phuong phap thu thap sb liéu, phong vén, thao luan nhém,
nhom tac gia da xay dung mot phong ké toan ao, dua ra cac budc cong viéc trén ba phan mém ké toan
sau d6 tién hanh dao tao cho 10 sinh vién trén phong ké toan ao d xay dung. Két qua cho thiy cac sinh
vién duoc dao tao tai phong ké toan ao da xay dung vira cai thién kién thic chuyén mén, vira ting k¥
nang nghé nghiép.

Tir khod: Phan mém ké toan, phong ké toan o, Trueng Pai hoc Cong nghiép Viét Tri

APPLY SOME ACCOUNTING SOFTWARE AT VIRTUAL ACCOUNTING ROOM
VIET TRI INDUSTRIAL UNIVERSITY

Abstract:

The research was conducted with the aim of improving the quality of training students majoring in accounting at Viet Tri
University of Industry. Using data collection, interviews, and group discussions, the authors built a virtual accounting room,
outlined work steps on three accounting software and then conducted training for 10 students on the above. Virtual accounting
room has been built. The results show that students trained in the virtual accounting room have both improved their professional

knowledge and increased their professional skills.

Keywords: Accounting software, virtual accounting room, Viet Tri University of Industry

1. GIOI THIEU

Sy ra doi caa phong ké toan ao da rut ngan
khoang cach giita ly thuyét va thuc té cong tac ké
toan tai cac doanh nghiép dong thoi phat trién ki
ning thyc hanh nghé ké toan cua sinh vién. Mo
hinh thuc hanh ké toan a0 mé phong phong ké
toan trén thyc té hién dang duoc ap dung tai nhiéu
truong dai hoc nhiam nang cao chat lwong giang
day chi sinh vién nganh ké toan.

Nghién ctru di xay dung mot phong ké toan o,
dua ra cac budc cong viéc trén ba phan mém ké
toan sau do tién hanh dao tao cho 10 sinh vién trén
phong ké toan ao da xay dung. Tai phong thuc
hanh ké toan 4o, ngudi hoc dugc nhap vai va thuc
hién nhiém vu ciia mot nhan vién ké toan thuc thu,
tir tiép nhan hoac 1ap, kiém tra, luan chuyén va
lwu trit chung tir dén hach toan ghi s6, luan
chuyén, déi chiéu sb liéu va Iap bao céo thué, béo
cao tai chinh.

2. THUC NGHIEM
2.1. Co sé ly thuyét

Phan mém ké toan 1a hé théng cac chuong trinh
may tinh dung dé ty dong xir ly cac théng tin ké
toan trén may vi tinh, bat dau tir khau lap ching
tir goc, phan loai chiing tir, ghi chép s6 sach, xtr
ly thdng tin trén cac chang tir, s6 sach theo quy
dinh cua ché do ké toan dén khau in ra s6 ké toan
va bao céo tai chinh, bao céo ké toan quan tri va
céc bao co thdng ké phan tich tai chinh khéc.

Phan mém ké toan dem lai loi ich giup doanh
nghiép dé dang quan ly céc giao dich, dé dang
thao tac cac nghiép vu ke toan, thué, luong. Ngoai
ra, khi str dung phan mém ké toan con giup dong
bo dit liéu toan doanh nghiép, dé dang tim kiém,
tiét kiém thoi gian.

M6 hinh ké toan 4o la viéc md phong cac
nghiép vu, cbng viéc trinh tu thuc hién cong viéc
thuc té cua phong ké toan tai mot doanh nghiép
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va tir d6 sinh vién c6 thé thyc hanh cac phan hanh,
cong viéc ké toan trén phong ké toan a0. Cong
viéc thuc hanh nay giéng nhu nhan vién ké toan
thuc tai phong ké toan caa doanh nghiép.

Thuc hanh trén phong ké toan a0 sinh vién
khéng nhitng duoc trang bi day du vé ly thuyét,
thyc hanh chuyén mén ma con dugc ren luyén ky
ning can thiét, nhu: Ky néng lam viéc theo nhom,
k¥ ning giao tiép ung xir, ky nang 1ap ké hoach,
k¥ niang van dung chinh sach ké toan, thué,..

2.2. Phuong phap nghién ctiru

Trong nghién ctiru nay nhdm tac gia da sur dung
cac phuong phép sau:

- Phwong phap thu thap sb liéu va thong tin:
Cho phép thu thap cac nghiép vu kinh té phét sinh
ctia doanh nghiép mau tién hanh cong tac ké toan
phuc vu cong tac dao tao, danh gia viéc &p dung
phan mém vao phong ké toan ao.

- Phuong phap phong van: Thu thap théng tin
chung vé doanh nghiép phdi hop thuc hién va
cong tac ké toan tai doanh nghiép

- Phuong phép trao doi, thao luan, tham van
chuyén gia: D€ tim ra phan mém ke toan ap dung
va xay dung phong ke toan ao.

- Phuong phép phén tich vaxu ly dit liéu: Dugc
dung dé kiém tra va xt ly cac thong tin thu thap
duoc nham dap ing muc tiéu nghién ctru da de ra.

3. KET QUA VA THAO LUAN

Nhdm nghién ciru da thuc hién ap dung thuc
nghiém 3 phan mém ké toan dé xay dung phong
ké toan a0 tai truong dai hoc cong nghiép Viét Tri
gém: MISA AMIS, FAST ACCOUNTING,
MISA Mimosa

Hinh 1. Giao dién phan mém MISA AMIS

Misa Amis 12 phan mém ké toan dugc thiét ké
phl hop Vvéi tat ca cac loai hinh doanh nghiép,
gom 15 phan hé chinh lién quan dén céc hoat dong
ké toan cua doanh nghiép

Misa Amis duoc van hanh hoan toan trén nén
tang web, ngudi ding cé thé truy cap moi ldc, moi
noi trén moi thiét bi ma khéng can phai cai dit,
ddng thoi tu dong nang cap 18n phién ban méi.

Nhom nghién ciu da thuc hién 11 budc cong
viéc trén MISA AMIS gom [1]:

1. Tao dit liéu ké toan

. Thiét Iap thong tin ban dau
. Ké toan vén bang tién

. K& toan ban hang

. Ké toan mua hang

. Ké toan kho

. Ké toan gié thanh

. Ké toan tai san ¢ dinh

© 00O N OO O A WODN

. Ké toan cong cu dung cu
10. Ké toén téng hop
11. Check sé liéu va lap bao céo

English ~
-

Fast

Accounting oniine .
AJ  Céngty |Congty Phan mém FAST G
Tén GVLAN
Bon vi v
MatkhSu eesseees
Nhan Huy

Quén mat khdu?

Hinh 2. Giao di¢n phan mém Fast Accounting

Va 9 budc cdng viéc ké todn tién hanh trén
phan mém FAST ACCOUNTING gom [2]:

1. Khai bao ban dau
. K& toan tién mat, tién guri va tién vay
. Ké toan mua hang

. Ké toan hang ton kho

2
3
4. Ké toan béan hang
5
6. Ké toan cong cu dung cu
.

. Ké toan tai san ¢ dinh
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8. Ké toan tong hop
9. Check sb liéu va 1ap béo cao

10 budc cong viéc ké toan tlen hanh trén phan
mém MISA Mimosa online gém:

1. Khai bao danh muc

. Ké toan kho bac

. Ké toan kho bac dién tir
. Ké toan tién mat

. Ké toan tién gui

. Ké tai san c6 dinh

. Ké toan kho

. Ké toan ban hang

© 0O N OO O B WD

. Ké toan tong hop
10. Check sé liéu va lap bao céo

e a Gl

MISKA

6i MISA Mimosa

PHAN MEM KE TOAN SO 1 DANH CHO ~ .
DON VI HANH CHINH SU NGHIEP 6OGL

Hinh 3. Giao di¢n phan mém MISA Mimosa online

Két qua da ap dung day du cac nghiép vu co
ban trén 3 phan mém dé cd cac dit liéu hach toan
tai mot doanh nghiép thuong mai va xay dung,
mot don vi hanh chinh sy nghiép 1a truong hoc
véi day du ching tir, s6 ké toan va cac béo cao

Bén canh d6 dé danh gia két qua ap dung phan
mém ké toan vao xay dung phong ké toan 4o,
nhom da dao tao cho 10 sinh vién 16p KT1D21
dang ky tham gia dé tai. Qu4 trinh dao tao bt dau
duoc tién hanh tir ddu thang 8 dén hét thang 11
ndm 2022. Sau 40 budi dao tao tryc tiép, twong
g véi khoang 160 gio thuc hanh trén cac phan
mém da duoc lra chon ap dung tai phong ké toan
ao [3].

Sinh vién ban dau dugc chia thanh 2 nhém,
mdi nhém 5 nguoi thuc hién cac vi tri khac nhau
ctia cOng tac ké toan dya trén cac chung tir va tai
ligu ké toan lién quan nim 2023 ctia 1 doanh

nghiép dudi su didu hanh cua ké toan truong 1
giang vién

Sau khi thyc hién tit ca cac vi tri cua ké toan
vién, cac sinh vién s& duoc thuc hién vi tri ké toan
truéng diéu hanh bo may ké toan, kiém tra va lap
cac béo céo ké toan.

Két thic dot dao tao cac sinh vién duoc danh
gia nang luc dau ra dyua trén cong viéc da thuc
hién va phong van kién thac chuyén mén vé ké
toan

Phan d4nh gi4 kién thirc chuyén mén duya trén
cac cau hoi vé cach hach toan cac ching tir va tinh
hubng ké toan phat sinh tai doanh nghiép tién
hanh céng tac ké toan

’ Phan danh gia k¥ ndng dugc thuc hién dua trér]
ket qua cobng tac ke toan cua tung thanh vién vé
doanh nghi¢p

Dua trén cach danh gia trén c6 2/10 sinh vién
dat loai gioi; 5/10 sinh vién dat loai kha va 3/10
sinh vién dat loai trung binh. Khéng c6 loai yéu
va kém.

4. KET LUAN

MG hinh thyc hanh ké toén do hay con goi la
ké toan mo phong khdng chi gilp phat trién céac
Ky ning nghé nghiép can thiét cho nguoi hoc ké
toan ma con mang dén nhiing loi ich déng ké cho
Nha truong, doanh nghiép va xa hoi. Do do, viéc
thay d6i phuong phap dao tao voi mé hinh thyc
hanh ké toan ao 1 xu hudng tat yéu cua cac co so
dao tao nghé ké toan, trong qué trinh xay dung mo
hinh thuc hanh ké toan ao, bén canh viéc quan tam
dén tinh thyc tién caa hé thdng tai liéu, bai giang,
bai tap va dir liéu thuc hanh, cac co s¢ dao tao con
phai cha ¥ dén céch thuc trién khai sao cho phu
hop véi diéu kién nhan luc, co so vat chat cia don
Vi.

Dua trén két qua nghién ctu dp dung mot s6
phan mém ké toan dé xay dung phong ké toan 4o,
nhom tac gia dua ra mot sb dé xuat dbi véi Nha
trudng trong qua trinh trién khai phong thuc hanh
ké toan ao vé:

(1). Noi dung giang day: cap nhat cac van ban
phap luat;
(if). Nhan sy giang day: moi thém cac chuyén
gia giang day két hgp cung giang vién cua khoa;
~ (iii). Co s¢ vat chét: can dau tu cac thiét bj trén
de cong tac giang day duoc hiéu qua;
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(iv). Céch thirc trién khai mé hinh thyc hanh
ké todn 40: can c6 co ché dé trién khai ap dung c6
hiéu qua cac phan mém ké toan trén vao viéc xay
dung va van hanh md hinh thuc hanh ké toan ao
théng qua viéc giao khoan cho khoa Kinh té hozc
m& cac khoa dao tao ké toan thuc té
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Tom tit:

Nghién ciru nay phan tich cac yéu té anh huong dén quyét dinh tuyén dung sinh vién nhém nganh kinh
té ctia truomg Pai hoc Cong nghiép Viét Tri sau khi ra trudng. CAc yéu td anh huong dén quyét dinh tuyén
dung duogc do ludng va xac dinh thdng qua kiém dinh hé s6 tin ciy Cronbach’s alpha, phan tich nhén t6
kham pha (EFA) va md hinh hdi quy Binary Logistic. Thong qua két qua khao sat 162 doanh nghiép sinh
vién tt nghiép khdi nganh kinh té cua Nha truong di nop hd so xin viéc, cho két qua nhu sau: Yéu td K§
nang mém, Kién thirc vé chuyén nganh dugc dao tao, Kha nang thich nghi voi méi trudng 1am viéc, Thai
d6 cua sinh vién, D6 tin cay trong nhitng cam két véi doanh nghiép c6 tac dong duong dén xac suit tring
tuyén vao doanh nghiép cia sinh vién. Cin cir vao két qua nghién ciu, mot s giai phap da duoc dé xuat
dé gia ting x4c suat tring tuyén vao doanh nghiép cho sinh vién khéi nganh kinh té ciia Nha trudng sau
khi tét nghiép.

Tir khoa: Tuyén dung, Sinh vién kinh té, Truong Pai hoc Cong nghiép Viét Tri, Hoi quy Binary Logistic.

FACTORS AFFECTING THE DECISION TO RECRUIT STUDENTS IN THE
ECONOMICS GROUP OF VIET TRI INDUSTRIAL UNIVERSITY

Abstract:

This study analyzes the factors affecting the decision to recruit economics students of Viet Tri University of Industry after
graduation. Factors affecting recruitment decisions are measured and identified through Cronbach's alpha reliability coefficient
testing, exploratory factor analysis (EFA) and Binary Logistic regression model. Through the survey results of 162 businesses,
economics graduates of the University have submitted job applications, with the following results: Soft skills, Knowledge of
specialized training, adaptability, attitude, reliability impact on the student's probability of being accepted into a business.
Based on the research results, a number of solutions have been proposed to increase the probability of admission to a business
for the University's economics students after graduation.

Keywords: Recruitment, Economics students, Viet Tri University of Industry, Binary Logistic
Regression.
1. GIOI THIEU kinh té tot nghiép ngay cang tang, lam cho cung

lao dong vuot Xa so Vi cau lao dong. Theo két
qua khao sat tinh hinh viéc lam nam 2022 cua
truong Pai hoc Cong nghiép Viét Tri thi ty 1€ sinh
Vién c0 viéc lam hon 90% nhung ty 1€ sinh vién
6 viéc lam dung chuyén nganh dao tao chua cao,
viéc 1am lién quan dén chuong trinh dao tao linh
vuc Ké toan 1a 53,19%, Quan tri kinh doanh Ia
82,35%. Cho thay sinh vién khéi nganh kinh té
cia Nha truong sau khi tét nghiép van gap kho
khan khi thi tuyén vao cac doanh nghiép.

Céc sinh vién sau khi tét nghiép ra truong ludn
c6 mong muén thi tuyén dugc vao cac doanh
nghiép dé co dugc mot cong viéc phu hop véi
chuyén moén minh dugc dao tao va cO muc thu
nhap on dinh, du dé trang trai cuoc séng. Bdi canh
hién nay, trugc nhitng van dé mang tinh toan cau,
tinh hinh hoat d6ng san xuat, kinh doanh cua cac
doanh nghiép gap nhiéu kho khin, nhu cau tuyén
dung ciing bi thu hep. Yéu cau vé chat luong
tuyen dung ngay cang cao va nhiéu doi hoi khong

chi vé kién thirc ma con ca vé ky niang, thai o va
kha nang hoa nhap vdi moi truong lam viéc. Bén
canh do, sb luong cac co s& dao tao vé linh vuc
kinh té ra doi nhiéu dan dén sinh vién khdi nganh

Chinh vi cac ly do trén, nhdm tac gia da lya
chon nghién cu “Cdc yéu té dnh hwéng dén
quyét dinh tuyén dung sinh viéen nhém nganh
kinh té ciia Trwong Pai hoc Cong nghigp Viét
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Tri” nham x4c dinh va do luong cac yéu té tac
dong dén quyét dinh tuyén dung cua doanh nghiép
dbi véi sinh vién nhém nganh Kinh té, tir 6 dé
xuat cac khuyén nghi nham gidp sinh vién nhém
nganh Kinh té truong Dai hoc Céng nghiép Viét
Tri gia ting kha ning tring tuyén, tim kiém viéc
lam phu hop véi chuyén nganh dugc dao tao sau
khi tét nghiép ra truong.

2. CO SO LY THUYET VA MO HiNH
NGHIEN CUU

2.1. Co sé ly thuyét
Tuyén dung

Tuyén dung la mot trong nhiing chtc ning
quan trong cua quan tri nhan luc, doanh nghi¢p
mubdn c6 ngudn lao dong chat lugng thi bat budc
phai c6 su tim kiém, lya chon céc ¢ng vién theo
quy trinh nhat dinh va theo cac tiéu chi vé ning
lyc, pham chit, dong co lam viéc, so thich cua
ting &g cir vién xem c6 dap Gmg duoc yéu cau
va pht hop véi cong viéc cua vi tri ttng tuyén hay
khong.

Tuyén dung duoc hiéu theo nghia hep va nghia
rong nhu sau:

Theo nghia hep: “Tuyén dung l1a qua trinh thu
hat nhitng ngudi xin viéc 6 trinh d6 tir luc luong
lao dong x4 hoi va luc lwgng bén trong té chirc va
danh gia cac tng vién theo nhiéu khia canh khéc
nhau dya vao cac yéu cau caa cong viéc de tim
dugc nhitng ngudi phi hop véi cac yéu cau dat
ra” [1].

Theo nghia rong: “Tuyén dung 1a qua trinh tim
kiém, thu hat, lya chon va s dung nguoi lao
dong. Nhu vay, c6 thé hiéu qua trinh tuyén dung
bat dau tir khi thu hat, tmg vién dén khi cham dut
hop dong lao dong” [2].

Do yéu cau mure d6 chuy@n sau nén bai bao tap
trung nghién ctu hoat dong tuyén dung theo nghia
hep. Twc tuyén dung la qua trinh thu hat va tuyén
chon ang vién phu hop véi yéu cau cong viéc.

Ban chat cua tuyén dung la viéc tuyén thém
nhan sy cho vi tri cdng viéc con tréng thdng qua
qua trinh tim kiém, tuyén chon va sang loc dé
chon ra &ng cir vién wu ti nht trong sb c4c tng
vién tham gia dy tuyén vao doanh nghiép.

Téng quan nghién cizu: Nhiéu nghién ctu da
cho thiy rang, c6 nhiéu yéu té khac nhau anh
huong dén kha nang tim dwoc viéc 1am cua sinh
vién sau khi ra truong.

KHOA HOC VA CONG NGHE

Theo nhém t&c gia Lé Phuong Lan (2016),
nghién ctu cac yéu té c6 anh hudng dén kha ning
O viéc lam cua sinh vién truong Pai hoc Ngoai
thuong sau khi t6t nghiép. Nghién ctru da chi ra
yéu td quan trong nhat anh hudong dén kha ning
c6 viéc 1am 1a két qua hoc tap. Bén canh do, cac
yéu té anh huong khac bao gdom: diém dau vao,
diém tét nghiép, diém tiéng Anh, tham gia cac
hoat dong ngoai khoa, 1am thém truéc khi tot
nghiép, tham gia cac khoa hoc ky nang mém va
xép loai bang t6t nghiép. Trén co s do, nghién
ctru cling dé xuat mot sb giai phap nham nang cao
kha nang tim dugc viéc lam cho sinh vién Dai hoc
Ngoai thuong [3].

Theo nhém tac gia Nguyen Thi Diém Hang
(2019), nghién ctru vé cac yéu té anh hudng dén
kha nang c6 viéc lam cua cuu sinh vién khoa Kinh
té - quan tri kinh doanh, truong Pai hoc An Giang.
Nghién ctu da chi ra cac yéu té anh huong dén
kha nang tim viéc lam cua sinh vién nganh Quan
tri kinh doanh. C6 5 yéu t6 dugc dua ra gom kién
thac chuyén nganh, k§ nang co ban va tng dung
(tiéng Anh, tin hoc, k§ nang mém), quan hé x& hoi
va xép loai tét nghiép. Bai nghién ciu cho thay
gi6i tinh khdng anh huéng nhiéu [4].

Theo nhom tac gia Nguyén Trung Tién (2020),
nghién ctu cac yéu té anh huong dén kha nang
tim duoc viéc lam caa sinh vién trudng cao dang
kinh té tai chinh Vinh Long sau khi ra truong.
Nghién ctru nay phan tich yéu té anh huong dén
kha nang tim duoc viéc lam cua sinh vién Truong
Cao ding Kinh té Tai chinh Vinh Long sau khi ra
truong. Két qua nghién ciu cho thay cac yéu té
anh huong dén kha nang tim duoc viéc lam la Ky
nang cang, Ky nang mém, Kha nang lam viéc,
Trinh d ngoai ngir va Két qua hoc tap, trong dé
yéu té Ky ning cung tac dong manh nhat. Bé nang
cao kha nang tim duoc viéc lam cuaa sinh vién sau
khi ra truong, can cé nhitng nhém giai phap doi
Véi sinh vién, nha truong va ngudi tuyén dung [5].

Theo nhom tac gia Nguyén Thi Thu Tam,
Nguyén Tri Khiém, nghién ciru danh gia co hoi
viéc 1am cua sinh vién truong Pai hoc Nam Can
Tho sau khi tét nghiép. Két qua nghién citu cho
thiy 5 nhdm nhan té chinh 12 K§ nang mém, Kha
nang lam viéc, Kién thirc chuyén mén, Két qua
hoc tap, Quan hé x& hoi. Trong d6, k¥ nang mém
la yéu t6 anh huong manh nhat, quan hé xa hoi
anh huong yéu nhat. Yéu Han ché cua dé tai 1a ¢
mau con nho (270 sinh vién) va méi chi dua ra
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duoc 5 nhan t va chi khéao sat duoc mot sé it sinh
vién da tot nghiép cua khoa [6].

Yéu t6 Ky niang cimg nhu k¥ ning chuyén
mon, ky ning nghiép vu ciing tac dong dén kha
nang tim duoc viéc 1am cua sinh vién. Kantane va
cong su (2015) da chi ra rang ky ning chuyén
mén, kién thuc, kha niang 1ap ké hoach ciing 14 cac
yéu té quan trong trong nhu cau cua nha tuyén
dung d6i véi nhan vién [7]. Kién thirc chuyén mon
la mét trong nhitng yéu té tac dong tich cuc dén
viéc tim duoc viéc 1am cua sinh vién sau khi tét
nghiép.

Theo Nguyén Thi Thanh Van (2016), yéu tb ky
ning mém la mét trong nhitng yéu té tac dong tich
cuc dén kha nang c6 viéc 1am cua sinh vién moi
ra trurong [8]. Mat khéac, viéc tham gia cac khoa
hoc k¥ ning mém thi xac suat cd viéc 1am sau khi
t5t nghiép s& cao hon nhitng sinh vién khac
(Nguyén Thi Khanh Trinh, 2016). Dong thoi,
Majid va cong su (2012) di chi ra rang k¥ ning
mém phl hop dong mot vai trd quan trong trong
thanh cbng cua su nghiép ciing nhu trong cac
turong tac xa hoi trong xa hoi, véi nam ky nang
mém quan trong hang dau 1a: 1am viéc nhém va
hop tac, ra quyét dinh, giai quyét van d¢, quan ly
thoi gian va k¥ nang tu duy phan bién [9]. Bén

canh d6, Mohammad Imtiaz Hossain va cong Su
(2018) dua ra y quan dlem sinh vién tét nghiép
can phai co cac k§y ning mém khac nhu lanh dao,
giao tiép, tu duy phan tich... dé c6 thé dam bao
tim dwoc viéc lam [10].

Két qua nghién ctiu Inara Kantane va cong su
(2015) cho thay y thuc trong cong viée, dac biét
la yéu té trung thyc 13 mét trong nhitng yéu t6
quan trong trong nhu cau cuia nha tuyén dung doi
v6i nhan vién [7]. Song song d6, yéu tb pham chat
cua hoc sinh sinh vién c6 tac dong dén viéc tim
dugc viéc 1am cua sinh vién sau khi tét nghiép
[11].

Nghién cau Nguyén Thi Thanh Van (2016)
cling da két luan kha nang dap ung cong viéc 1a
mot trong cac yéu to tac ddng manh dén kha ning
tim duoc viéc 1am cua sinh vién sau khi tot nghiép
[8].

2.2. M6 hinh nghién ciru dé xuit

Sau khi phan tich cac két qua nghién ctu ciia cac
tAc gia trong va ngoai nudc V& cac dé tai lién quan
dén quyét dinh tuyén dung sinh vién. Nhém nghién
ctru dé xuat mo hinh sau (So do 1):
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Kién thuc
Hi+

Thai do Ho+

K§ nang QU){ét dinh
mém tuyen dung
Hat
Kha nang

thich nghi Hs+

Do tin cay

So' do 1. M6 hinh nghién ciru dé xudt

(1) Kién thirc chuyén mén lién quan dén
chuong trinh d4o tao cia sinh vién: La sy hiéu biét
chuyén sau vé céc kién thirc dic thi nghé nghiép
thudc linh vuc ké toan va quan tri kinh doanh cua
sinh vién sau khi tét nghiép.

(2) Thai do: Thé hién nang lyc nhan thic va
cach tng xtr cua sinh vién trong méi truong lam
viéc. Thai do tot 1a mot yéu té dugc lanh dao
doanh nghiép danh gia kha cao khi tuyén dung. Vi
mot ngudi 6 thai do tét s& khong ngung tim toi
hoc hoi dé gilp cong viéc dat két qua cao hon.

(3) K§ ning mém: La nhitng Ky ning ngoai
kién thirc chuyén mon, ky niang cting. La nhitng
k¥ ning ma sinh vién can phai c6 dé dap tng nhu
cau cong viéc nhu ky nang giao tiép, ky nang quan
ly thoi gian, k¥ nang lam viéc nhom. ..

(4) Khd nang dép ung: La kha nang dap tng
nhitng doi hoi, yéu cau caa cong viéc. Ngudi co
kha nang dap ung cong viéc la nhitng nguoi co du
kién thirc, ky ning va thai d6 dé hoan thanh nhiing
yéu cau, doi hoi cua cdng viéc vé trinh do chuyén
mon, ngoai ngt, tin hoc...

(5) Do tin cay: Thé hién qua viéc thuc hién
nhitng cam két ma sinh vién di hta voi doanh
nghiép khi thi tuyén.

Gia thuyét nghién ciru

H1: Kién thirc chuyén mon cua sinh vién cang
cao thi kha ning dap ung yéu cau tuyén dung caa
doanh nghiép cang cao.
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H2: Thai 3o cua s‘inh viQn cang cao thi kha
nang dap tng yéu cau tuyén dung cua doanh
nghiép cang cao.

H3: K§ ning mém cua sinh vién cang cao thi
kha nang dap rng yéu cau tuyén dung cua doanh
nghiép cang cao.

H4: Kha nang thich nghi cua sinh vién véi moi
trrong lam viéc cang cao thi kha nang dap ang
yéu cau tuyén dung cua doanh nghiép cang cao.

H5: D6 tin cay cua sinh vién véi cac cam két
s€ thuc hi¢n khi lam viéc tai doanh nghi¢p cang

cao thi kha ning dap tng yéu cau tuyén dung caa
doanh nghiép cang cao.

2.3. Phuwong phap nghién cuu

Sau khi xay dyng mé hinh nghién cuu, bang
khao sat dugc thiét ké véi muc dich thu thap dit
liu vé quyét dinh tuyén dung ddi vai sinh vién
nhom nganh Kinh té trudng Dai hoc Cong nghiép
Viét Tri. Phan chinh cia bang hoi bao gom 27
bién quan sat, trong d6 nhom 5 nhan t6 doc lap co
25 bien quan sat, 01 nhan t6 phu thudc vai 2 bién
quan sat dung dé xac dinh quyét dinh tuyen hay
khong tuyén sinh vién. Ngoai ra con ¢ cac yéu t6
dinh tinh khac dé xac dinh thong tin cia doanh
nghiép. Dt liéu dugc thu thap thdng qua viéc st
dung phiéu khao sat online va truc tiép gui dén
d6i twong khao sét 1a cac doanh nghiép cé sinh
vién khéi nganh kinh té truong Pai hoc Cong
nghiép Viét Tri da ting nop hd so du tuyén sau
khi tét nghiép. Nghién ctiu ndy st dung phuong
phap phan tich dit liéu 1a phan tich nhan t6 kham
pha (EFA), nén kich ¢& mau bang it nhat 5 lan
bién quan sat [12]. Do vay, véi bang hoéi co 27
bién quan sét thi s6 lugng mau can thiét 1a 135 tro
Ién va thyc té thu thap 162 mau dap Gng yéu cau.

3. KET QUA VA THAO LUAN
3.1. Két qua nghién ciru
3.1.1. M6 ta miu diéu tra

Loai hinh doanh nghiép dugc khao sat, bao
gom: Doanh nghiép ¢6 vén Nha nuéc (hoic to
chirc Nha nuéc) co tong so 22 doanh nghiép
(17,28%). Doang nghiép tu nhan c6 tong s 140
doanh nghiép (82,8%).

Linh vyc tuyén dung duoc khao sat, bao gom:
Linh vuc Quan tri kinh doanh c¢6 sé lugng la 57
(35,19%), linh vuc ké toan c6 sé luong l1a 70
(43,21%), linh vuc tai chinh c6 s lwong la 20
(12,35%), linh vuc khac chiém 9,25%.
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Vj tri nhan vién mong muén tuyén dung duoc
khao sét, bao gom: Nhan su 17 vi tri (17,9%),
Marketing 23 vi tri (14,2%), Ké& toan 70 vi tri
(43,21%), Ban hang 40 vi tri (6,79%), Khac 11 vi
tri (6,79%)

Mtc lwong thang cac doanh nghiép, to chic
san sang tra cho nhan vién méi dugc khao sét, bao
gom: Tur 5 triéu tro xubng gém 12 doanh nghiép
(7%), tir 5 dén duoi 7 triéu gdm 63 doanh nghiép
(39%), tir 7 dén dudi 10 triéu gdbm 79 doanh
nghiép (49%), trén 10 triéu gdm 8 doanh nghiép
(5%).

3.1.2. Két qua phan tich

Két qua phan tich théng k& mé ta cho thay,
trong tong sé 162 doanh nghiép ting tiép nhan hd
so xin viéc caa sinh vién khdi nganh kinh té
truong Pai hoc Cong nghiép Viét tri ¢ 75 doanh
nghiép khéng tuyén chiém 46,3%, 87 doanh
nghiép dong y tuyén dung chiém 53,7%. Két qua
thdng ké cho thay ty 18 khong trdng tuyén cua sinh
vién sau khi tét nghiép con kha cao.

Panh gia chung vé thuc trang dap tng nhu cau
cua nha tuyén dung d6i véi sinh vién kinh té sau
khi tbt nghi¢p chi dat mirc trung binh. Dac biét la
con han ché vé mét s6 yéu té: Kinh nghiém thuc
té kha han ché, trinh d6 ngoai ngit han ché, kha
nang thich nghi véi méi truong lam viée chua cao,
su ti mi va bao quét trong cng viéc chua co, kha
nang nhin nhan van dé va sang tao trong cong viéc
han ché dic biét

Két qud phén tich Cronbach’s Alpha cho thiy
do tin cay cua cac thang do cua 5 nhéan t5 ban dau
déu 16n hon 0,6. Cu thé, hé s6 Cronbach’s Alpha
ciia nhan té: Kién thirc 12 0,786; Thai d¢ 12 0,898;
K$ ning mém la 0,858; Kha ning thich nghi
0,857; B¢ tin cay 1a 0,851. Nhu vay, cac thang do
thiét ké trong nghién ctru c6 ¥ nghia trong thong
ké, dat hé s6 tin cay can thiét va duoc sir dung
trong phan tich nhan té kham phé EFA.

Két qud phan tich nhan té kham pha EFA
Dai véi cac nhan té dnh hwong (bién déc 1ap)
KMO = 0,799>0,5 phan tich nhan té thich hop

Kiém dinh Bartlett: sig. = 0.000 <0,05 dat y&u
cau. Tong phuong sai trich = 77,769% > 50% cho
thay 4 nhan t4 trich ra giai thich duoc 77,69% sy
bién thién cua di liéu.

Eigenvalues = 1.197>1, dirng lai & nhan t6 thir
4, git nguyén s6 nhan t6 ban dau.
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Két lugn vé EFA

Sau khi tién hanh phan tich nhan té kham pha,
cho thiy c6 4 nhdm nhan t6 doc lap véi 21 bién
quan séat, cac nhom nhan té nay sé& duoc tiép tuc
dua vao nghién ciu.

Nhu vay so véi mé hinh ban dau, sau khi tién
hanh phan tich nhan t4 thi mé hinh méi khong c6
su thay d6i bién doc lap so voi ban dau, chi co

KHOA HOC VA CONG NGHE

thay d6i thir tu sép xép giita cac thang do va cac
bién quan sat.

Phan tich hai quy Binary Logistic

Kiém dinh Chi binh phuong dé danh gia gia
thiét sy pht hop caa mo hinh hoi quy c6 gia tri
sig. kiém dinh Chi-square ciia md hinh bang 0,000
<0,05; do @6, mo hinh hoi quy la .phu hop hay mo
hinh hoi quy nhom nghién ctru dé xuat c6 ¥ nghia
vé mit théng ké.

Bdng 1. X4c suat du dodn két qua tuyén dung

Du doan
. uyét dinh tuyén dun .
Quan sat R Ay — yen g Phan traim du doan
Khong tuyen Tuyen dtng
dung dung
, : Khéng tuyén
Quyét dinh tuyén dSng 4 59 16 8,7%
Budc dung S
1 ' Tuyén dung 15 72 82,8%
Ty 1¢ % tdng thé 80,9%

a. The cut value is, 500

Bang 1 cho biét trong 59+16 = 75 sinh vién
khong duoc tuyén dung thi dy doan duoc 59 sinh
vién khong trang tuyén, vay ty 1& du doan ding 1a
59/75 =78,7%. Trong 15+72 = 87 sinh vién dugc
tuyén dung thi du doan duogc 72 truong hop sinh
vién trlng tuyén, vay ty 18 du doan dang 1a 72/87
= 82,8%.

Vay trung binh du doan dung la =

(59+72)/(59+72+16+15) = 80,9%. Pay la mét ty
1€ twong doi 16n, cho thay md hinh xay dung rat
O gid tri trong viéc dyu bao kha nang trung tuyén
vao doanh nghiép cua céc sinh vién.

Bang 2 cho biét Sig. cua cac he s6 hoi quy déu

nho hon 0,05 do do hé s6 hoi quy cua cac bién déu
¢6 ¥ nghia vé mit thong ké.

Bdng 2. Kiém dinh Wald vé y nghia ciia hé sé hoi quy

B S.E. Wald df Sig. Exp(B)

X1 1,230 0,462 7,088 1 0,018 3,421

X2 1,100 0,613 3,220 1 0,045 3,004

Step 1° X3 1,818 0,536 11,504 1 0,012 6,159
X4 1,271 0,617 4,242 1 0,039 3,565

X5 1,037 0,500 4,298 1 0,038 2,820

Constant -12,931 2,141 36,497 1 0,000 0,000

Ham hoi quy thu duoc:

(—)
e [P(Y=0

=-12,931+1,23Kién thirc+1,100Thai do+1,818K¥ ning mém+1,271Kha ning thich nghi+1,037D4 tin cay
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Qua phuong trinh ham hoi quy thu dugc, cho
thay cac yéu té Kién thire, Thai d6, K§ nang mém,
Kha ning thich nghi, Do tin cay déu c6 tac dong
duong dén xac suat tring tuyén vao doanh nghiép
cua cac sinh vién khéi nganh Kinh té truong Dai
hoc Cong nghiép Viét Tri. Cu thé:

Vi B1 = 1,23>0 cho biét Két qua hoc tap, kién
thire gia tang s€ lam tang xac suit trang tuyen cua
sinh vién. Cu thé, tac dong bién cua hoc tap, kién
thirc véi Xac suét ban dau = 0,5 (Vi chi cé 2 truong
hop Ia tring tuyén hogc khong triing tuyen) thi tc
dong cua yeu t6 nay bang 0,5(1-0,5)1,23 = 0,305.
Hay c6 thé noi, néu Két qua hoc tap, kién thirc
chuyén mon ting thi c6 thé tang duoc 30,5% Xxac
sut trang tuyén vao doanh nghiép.

Véi B2 = 1,100>0 cho biét Thai do gia ting s&
lam tang xac suat tring tuyén cua sinh vién. Cu
thé, tac dong bién cua Thai d6 voi xac suat ban
dau = 0,5 thi tac dong cua yéu t6 nay bang 0,5(1-
0,5)1,100 = 0,275. Hay c6 thé ndi, néu Thai do tét
thi c¢d thé ting 27,5% xac suét tring tuyén vao
doanh nghiép.

Véi B3 = 1,818>0 cho biét K§ ning gia ting
s& 1am ting x4c sudt tring tuyén cua sinh vién. Cu
thé, tac dong bién cua K¥ ning véi xac suat ban
dau = 0,5 thi tac dong cta yéu té nay bing 0,5(1-
0,5)1,818 = 0,4545. Hay c6 thé noi, néu Ky ning
tang thi c6 thé ting 45,45% xac suét trdng tuyeén
vao doanh nghiép.

Vé6i B4 = 1,271>0 cho biét Kha ning thich
nghi ciia sinh vién gia ting s& lam tang xac suat
tring tuyén cua sinh vién. Cu thé, tac dong bién
cia Kha ning thich nghi cia sinh vién véi xac
Suit ban dau = 0,5 thi tac dong cua yéu té nay
bang 0,5(1-0,5)1,271 = 0,31775. Hay c6 thé nai,
néu Kha ning thich nghi ting co thé tang 31,775%
X4C suat tring tuyén vao doanh nghiép.

V6i B5 = 1,037>0 cho biét Do tin cay gia ting
s& lam ting xac suat tring tuyén cua sinh vién. Cu
the tdc dong bién cua Muc d6 dap tng véi xac
suat ban dau = 0,5 thi tac dong cua yéu té nay
bang 0,5(1-0,5)1,037 = 0,25925. Hay c6 thé ndi,
néu Do tin cdy tang co thé tang 25,925% xac suit
tring tuyén vao doanh nghiép.

3.2. Thao luan

Dua trén két qua nghién ctru, kiém dinh céc gia
thuyet nghién ctu co ket qua nhu sau:
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H1: Kién thizc cua sinh vién c6 quan hé thugn
chieu voi kha nang trung tuyén vao doanh nghi¢p
(+) — Chap nhan.

H2: Thai do cua sinh viér) c6 quan hé thugn
chieu Vi kha nang tring tuyén vao doanh nghi¢p
(+) — Chap nhan.

H3: Ki ning mém cua sinh vién c6 quan h¢
thugn chiéu vai kha nang tring tuyén vao doanh
nghiégp (+) — Chap nhdn.

H4: Kha nang thich nghi cua sinh vién c6 quan
hé thudgn chiéu véi khd ndng tring tuyén vao
doanh nghiép (+) — Chdp nhdn.

H5: B tin cdy ¢6 quan hé thugn chiéu véi khd
nang trung tuyén vao doanh nghiép (+) — Chap
nhan.

Tur két qua trén, nhom tac gia dé xuat mot sb
khuyén nghi nham gia tang kha ning tring tuyén
vao doanh nghiép cho d6i twong sinh vién khéi
nganh kinh té, cu thé:

Thiz nhat, Nang cao k§ nang mém cho sinh
vién bang cach tao diéu kién cho sinh vién tham
gia cac 16p hoc hoic cac khoé bdi dudng ngan han
lién quan dén cac ki nang mém gip sinh vién hoa
nhap t6t hon d6i véi cong viéc thude linh vuc
chuyén mon minh dugc dao tao.

Thez hai, Nang cao kha nang dap trng céng viéc
cho sinh vién bang céch tao diéu kién cho sinh
vién dugc thuc hanh, thir té vai cac cong viéc lién
quan dén chuyén nganh minh duogc dao tao ngay
khi con ngdi trén ghé Nha truong.

Thit ba, Nang cao kién thuc va két qua hoc tap
cho sinh vién bang cach nang cao chat lugng day
va hoc, thuc hién nghiém tdc cac quy ché vé dao
tao va noi dung chuong trinh dao tao.

Ther e, Rén luyén thai do tich cuc cho sinh
vién bang cac bai luyén tap lién quan dén sy thich
nghi, sang tao, ti mi va bao quat van de.

Thez 5, Rén luyén y thire ky luat va trach nhiém
cho sinh vién trong hoc tap va thuc hién cac coéng
Viéc.

4. KET LUAN

Duya vao két qua nghién ctu cho thdy xac suat
lién quan dén quyét dinh tuyén dung cua doanh
nghi¢p duogc du doan dat 80,9%. Trong do, co
nam yéu té anh hudng dén quyét dinh tuyén dung
cua doanh nghiép ddi véi sinh vién tét nghiép
khdi nganh Kinh té cua truong Pai hoc Cong
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nghiép Viét Tri la: Kién thiic, Thai do, K§ nang
mém, Kha ning thich nghi, D6 tin cay.

Két qua nghién ctru cling cho théy muc d6 anh
huong cua tung yéu td anh huong dén quyét dinh
tuyen dung sinh vién tét nghiép khbi nganh Kinh
té ciia Nha truong cd gia tri khac nhau va mang
gia tri dwong. Cu thé, yéu t6 ¢ anh huéng manh
nhat 12 K§ ning mém, tht hai 1a Kién thic, Kha
nang thich nghi v6i méi truong lam viée, Thai do,
cudi cung 1a Do tin cdy. K¥ ning cing 1a yéu t6
quan trong nhat dé sinh vién tim dwoc viéc 1am
sau khi ra truong, ky nang cung cang tang thi kha
nang tim duoc viéc lam cua sinh vién cang cao.
Cac yéu nay tang lén thi s&€ lam cho kha néng
tring tuyén cua sinh vién tang. Tur két qua nghién
ctru ndy, nhom tac gia da dé xuat nam giai phéap
nhim nang cao kha ning trang tuyén cho sinh
vién khdi nganh Kinh té cia Nha truong sau khi
t6t nghiép.
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PO LUONG GIA TRI THUONG HIEU BUOI POAN HUNG TU CAM NHAN CUA
KHACH HANG KHU VUC MIEN BAC
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Nguyén Truong An

Khoa Kinh té, Truong Pai hoc Cong nghiép Viét Tri
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Toém tit:

Nghién ctru nay xay dung mo hinh va do luwong gia tri thuong hiéu budi Poan Hung tir cam nhan caa
khach hang khu vyc mién Bac. Cac yéu t6 anh huéng dén gia tri thwong hiéu budi Doan Hing duoc do
ludng va xac dinh théng qua kiém dinh hé sé tin cay Cronbach’s alpha, phan tich nhan to kham pha (EFA)
va phan tich hi quy. Thong qua két qua khao sat 1052 khach hang, cho thay cac yéu té tac dong dén gia
tri thuong hiéu budi Poan Hung bao gdm nhan biét thuong hiéu, lién tudng thuong hiéu, chat luong cam
nhan va long trung thanh thwong hiéu. Trong d6, nhan biét thuong hiéu c6 mic do anh hudng I6n nhat.
Cin ctr vao két qua nghién ctiru, mot s6 giai phap da duge dé xuat nham nang cao gia tri thuong hiéu buoi
Doan Hung.

Tar khoa: Gid tri thuong hiéu, buoi Poan Hung, gid tri thwong hiéu tir cam nhgn cua khach hang.

MEASUREMENT OF THE BRAND VALUE OF DOAN HUNG GRAPEFRUIT FROM
THE CUSTOMERS’ PERCEPTION IN THE NORTHERN REGION

Abstract:

This study builds a model and measures the brand value of Doan Hung grapefruit from customers' perspective in the
Northern region. Factors affecting the brand value of Doan Hung grapefruit are measured and determined through Cronbach's
alpha reliability coefficient testing, exploratory factor analysis (EFA) and regression analysis. Through survey results of 1052
customers, it show that factors affecting the brand value of Doan Hung grapefruit include brand awareness, brand association,
perceived quality and brand loyalty. Among them, brand awareness has the greatest influence. Based on the research results, a
number of solutions have been proposed to improve the brand value of Doan Hung grapefruit.

Keywords: Brand equity, Doan Hung grapefruit, Brand equity from customers perspective.

1. GIOI THIEU dinh nguoi Viét. Nhiing thuong hiéu budi thuong
duogc uva chudng nhu: budi Da xanh, budi Nam
roi; bén canh d6 c6 budi Dién, budi Poan Hung,
budi Phic Trach, bugi Tan Triéu, ... Mdi loai c6
vi dic trung cua tung ving mién. Budi Poan
Hung gém hai giéng budi Stru Chi Pam va Bang
Luan la déc san tai huyén Poan Hung, tinh Ph
Tho da dugc Cuc S¢ hiru tri tué (Bé6 Khoa hoc &
Cong nghé) cip van bang bao ho chi dan dia Ii tai
Quyét dinh s6 73/QD-SHTT, ngay8/02/2006. Tén
goi Xuat xir hang hoa budi Poan Hung 1a tai san
qudc gia, duoc Nha nuéc bao ho vo thoi han trén
lanh thé nuéc CHXHCN Viét Nam. Tuy da budc
dau xay dung duoc thuong hiéu budi va thi
truong di mé rong ra nhiéu tinh thanh trong ca
nu6c, tham chi thi trudong nudc ngoai, song viéc
. tiéu thy budi Doan Hung van con gap nhiéu kho
Buoi la loai trai cay quen thugc voi moi gia  khin can thao go. Bé dé dam bao dau ra va co su

Nong san von duoc coi la mot trong nhitng thé
manh cua Viét Nam trong thoi ki hoi nhap kinh té
hién nay, dic biét trong thoi gian gan day khi cac
mat hang veé trai cay dac san xuat khau qua cac thi
truong khé tinh nhu My, Nhat, EU di danh dau
mot su phét trién vé chat luong trai cay san xuat
tai Viét Nam. Mac di c6 nhiéu mat hang ndng san
cuia ching ta xuit ra nudc ngoai ding thir hai, thir
ba trén thé gioi nhung dén nay chua c6 tén tudi,
tham chi khi xuat déu phai sir dung thuong hiéu
nudc ngoai. Do vay, diéu ma cac doanh nghiép
Viét Nam can 1am la phai c6 ké hoach xay dung
va phat trién hinh anh thuong hiéu cho hang héa
va dich vu cua doanh nghiép minh mét cach bai
ban hon.
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phét trién bén viing trong thi truong nay doi hoi
cac nha quan li, nhitng nguoi trong budi Poan
Hung phai dac biét quan tdm va chid y xay dung
mot thuong hiéu manh trong tam tri khach hang

Nhan thic dwoc tim quan trong cua gia tri
thuong hiéu trong kinh doanh hién nay, nhém tac
gia da luya chon nghién cau “Po lwong gia tri
thuwong hi¢u buwdi Doan Hung tir cdm nhgn cua
khéach hang khu veec mién Bdc” nham gidp cho
cac nha quan li c6 goc nhin diy du hon vé tam
quan trong cua Vviéc nang cao gia tri thuong hiéu
budi Poan Hung, ciing nhu xac dinh c4c nhan td,
mic do tac dong, tir do dé xuit chién luoc,
phuong thuc phd hop dé nang cao gia tri, kha
nang canh tranh cia thwong hi¢u budi Doan
Hung.

2. CO SO LY THUYET VA MO HINH
NGHIEN CUU

2.1. Co sé ly thuyét
Thuong hiéu

Khai niém vé thuong hiéu ¢ ngudn goc tir chi
Brand, theo tiéng Aixolen c6 nghia la dong dau.
Xuat phat tir thoi xa xwa khi nhitng cha trai muén
phéan biét dan ctru cua minh véi nhiing dan ctru
khac, ho da dung mét con dau bang sat nung do
dong 1én lung tirng con mot, thong qua do khang
dinh gid tri hang hoa va quyen so hiru cua minh.
Nhu vay, thwong hiéu xuat hién tir nhu cau tao sy
khac biét cho san pham caa nha san xuét.

Theo hi¢p hoi Marketing Hoa Ky: “Thuong
hiéu 1a mot cai tén, mot tir ngir, mot dau hiéu, mot
biéu twong, mot hinh v& hay tong hop tat ca cac
yéu t6 trén nham xac dinh cac san pham hay dich
vu cua mot (hay mot nhom ngudi) va phan biét
cac san pham (dich vu) d6 voi cac dbi thu canh
tranh”.

AaKer [9] cho rang: “Thuong hiéu la tén hozc
biéu twong phan biét (nhu logo, nhin hiéu hoic
thiét ké bao bi) nham xac dinh hang hoa hoac dich
vu Ciia ngudi ban hoic nhom ngudi ban va dé
phan biét véi cac dbi thu canh tranh”.

“Thuong hiéu khéng chi 1& mot céi tén hay
biéu twong ma 13 mot tap hop cac thudc tinh cung
cap cho khach hang muc tiéu cé4c tai san ma ho
doi hoi”, Davis [10].

Tong hop lai, nghién ctru xem xét: Thuong
hiéu 1a mot khai niém trong tam tri khach hang vé
mét san pham (doanh nghiép). Thuong hiéu la tap
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hop céc ddu hiéu dé nhan biét va phan biét san
pham (doanh nghiép), 1a hinh anh vé san pham
(doanh nghiép) trong tam tri khach hang. Cac dau
hiéu nay cé thé hitu hinh (tén goi, logo, khau hiéu,
nhac hiéu, kiéu dang, bao bi, mau sic, ...) hoic vo
hinh (cam nhan vé tinh an toan, tin cay, khang
dinh ban than, hinh anh vé su khac biét, ...).

Chi dédn dia li

Theo Cuc s¢ hitu tri tu¢ Viét Nam, thi chi dan
dia I 1a du higu ding dé chi san pham c6 ngudn
goc tur khu vyc, dia phuong, ving lanh thd hay
qudc gia cu thé. Danh tiéng cua san pham mang
chi dan dia li duoc xac dinh bang muc do tin
nhiém cua nguoi tiéu dung ddi vai san pham d6
théng qua mirc d6 rong rai nguoi tiéu dung biét
dén va chon lya san pham do.

Tén gei xudt xi&r hang hoa

Theo Piéu 786 B4 ludt Dan su nuéc CHXHCN
Viét Nam thi “Tén goi xuat xir hang hoa 14 tén dia
i ciia nudce, dia phuong ding dé chi xuat xi cua
mat hang tir nuée, dia phuong d6 voi diéu kién
nhitng mat hang nay c6 cac tinh chat, chat luong
dac thu dua trén cac diéu kién dia li doc ddo va uu
viét, bao gom yéu tb ty nhién, con nguoi, hoic két
hop ca hai yéu t6 d6”.

Téng quan nghién ciu:

Nghién ciu ¢ nuwéc ngoai

Nghién ctiru vé gia tri thuong hiéu phai ké dén
mot s6 tac gia tiéu biéu sau:

Theo tac gia cua Aaker [9] thi gia tri thuong
hiéu 1a mot khai niém mang tinh da chiéu. Trong
mo hinh nim 1991, Aaker d dé nghi nim thanh
phan cua gia tri thuong hiéu la: (1) Nhan biét
thuong hiéu, (2) Chit lugng cam nhan, (3) Long
trung thanh thuong hiéu, (4) Lién tuong thuong
hiéu va (5) Tai san khéc.

Nghién ctu cua Keller [11], dua ra gia tri
thuong hiéu gém 2 phan chinh la su nhan biét vé
thuong hiéu (brand awareness) va hinh anh
thuong hiéu (brandimage).

Nghién ctu cua Lassar & ctg [14] da phat trién
va dua trén mo hinh cia Aaker dé xay dung md
hinh gia tri thuong hiéu gém: (1) Chat lugng cam
nhan, (2) Gia tri cam nhan, (3) An tugng thuong
hiéu, (4) Long tin vé thuong hiéu caa khach hang,
(5) Cam tudng cua khach hang vé thuong hiéu.

Nghién ciru cua Kim [12] d4 chi ra 4 yéu t xac
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dinh gi4 tri thuong hiéu trong nganh thuc pham,
do6 la: Trung thanh thuong hi¢u, xuat xir cua
thuong hiéu, gié tri cam nhan va rai ro cam nhan.

Nghién ciru 6 trong nwéc

Nhimng nim gan day c6 kha nhiéu nghién ctu
tim hiéu vé gia tri thuong hiéu dudi goc d6 nguoi
tiéu dung ddi voi cac san pham hang hda, dich vu
trén thi truong, cu thé phai ké dén:

Téc gia Nguyén Dinh Tho va Nguyén Thi Mai
Trang [3] dua trén cac két qua nghién ctu tir cac
md hinh do ludng gié tri thuong hiéu trén thé gioi,
da xay dung mo6 hinh do luong gia tri thuong hiéu
tai thi truong Viét Nam, gom: (1) Nhan biét
thwong hiéu, (2) Long ham muén thwong hiéu, (3)
Chat luong cam nhan, (4) Long trung thanh
thuong hi¢u.

Téc gia L& Tan Biru va Lé Pang Lang [1]
nghién ciru méi quan hé gitta cac thanh phan gia
tri thwong hiéu vang: Nghién ctu truong hop SJC.
Két qua nghién cau xay dyng mo hinh do luong
gia tri thuong hiéu vang gom 04 thanh phan gom:
Nhan biét thwong hiéu, chit lwong cam nhan,
niém tin thwong hiéu va trung thanh thuong hiéu.
Két qua nghién ciu chi ra rang, nhan biét thuong
hiéu tac dong tich cuc dén cac thanh phan con lai,
chat luong cam nhan tac dong tich cuc dén niém
tin va trung thanh thuwong hiéu, va niém tin tac
dong tich cuc dén trung thanh thuong higu.

Vé gia tri thuong hiéu cua trai cay c6 Nguyén
Vin Si va Nguyén Viét Bang [8] vé gia tri thuong
hiéu dbi vai trai cay tuoi tai thi truong Viét Nam
cu thé 1a vé Thanh Long Binh Thuan thi gia tri
thuong hiéu bi tac dong boi cac yéu to: nhan biét
thuwong hiéu, lién tudng thuong hiéu, chat lugng
cam nhan, long trung thanh va tinh an toan cam
nhan.

Tac gia L& Hoan Tri [6] nghién ctru cac nhan
t6 tac dong dén gid tri thuong hiéu Budi da xanh
huong Mién Tay tinh Bén Tre sir dung md hinh
nghién ciru bao gom nam nhan t6 tic dong: (1)
nhan biét thwong hiéu, (2) chat luong cam nhan,
(3) hinh anh thuong hiéu, (4) 1dong ham mudn
thuong hi¢u va (5) long trung thanh thuong hiéu.
Két qua nghién ctru cho thiy tat ca céc nhan té
déu c6 tac dong tich cuc dén gié tri thuong hiéu
cua Buoi da xanh, trong d6 nhan t6 chat luong
cam nhan c6 tac dong 16n nhat.

Nghién ctru vé buoi Poan Hung c6 tic gia
Pham Anh Tuan [7], nghién cuau Giai phap cha
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yéu nham nang cao san xuét va tiéu thu budi tai
huyén Poan Hung tinh Phd Tho. Nghién ctru da
dé xuit 6 giai phap chu yéu nhim nang cao nang
Suat va tiéu thu san pham buéi d6 1a: Mé rong san
Xuat; Tang dién tich va san luong buoi tréi vu;
Tang cudng dau tu; Khuyén néng va huéng dan
khuyén khich ap dung ky thuat méi vao san XUAt;
Xay dung chudi phan phdi; B6 sung va hoan thién
maot sé chinh sach.

Téc gia Bang Anh Hong [2], nghién ctu xay
dung va quan 1y thuong hi¢u budi Doan Hung.
Nghién ctru da dé xuat mot sé giai phap hoan
thién quy trinh xay dung va quan 1y thuong hiéu
buéi Poan Hung tir tuy@n truyén va nang cao
nhan thic cia ngudi tréng budi, ngudi ban va
khéch hang, xay dung yéu t6 nhan biét thuong
hi¢u budi Doan Hung, xay dung h¢ théng thdng
tin, dén cac giai phap diy manh hoat dong truyén
thong.

Tac gia Pham Thai Thuy [4], Nghién cau
nganh hang budi qua Poan Hung ¢ Pha Tho.
Nghién ctru da chi ra nhimg dic diém chinh cua
nganh hang budi Poan Hung nhu sau: (i) qui mé
dién tich san xuét bugi cia hd con nho, dién tich
phan tan manh mun va dugc tréng theo hinh thic
xen ghép; (ii) ngudn cung ung budi qua trong
huyén dap ing duoc khoang 65% lugng budi qua
tiéu thu trén thi truong, lugng buai con lai dugc
thu mua va van chuyén tir viing khac vé; (iii) cac
kénh hang budi qua Poan Hung la nhitng kénh
hang ngan, hién tai thi truong tiéu thu maéi dén
Vinh Phtic, Ha Noi, Hung Yén. Pac biét, kénh
hang budi qua Poan Hung loai 1 chi tap trung ¢
thi truong huyén Poan Hung, thanh phd Viét Tri
va mot khéi luong nho & Phi Ho; (iv) tac nhan ho
trong budi va dai ly/chu budn huyén déng vai trd
quan trong nhat trong su phat trién cia nganh
hang budi qua Poan Hung.

2.2. M6 hinh nghién ciru dé xuat

[ Nhan biét thuong hiéu 1 H1+

Giatri

-~

. ' H2+ thuong
Lién tudng thuong higu hiéu
> H3+ bu’él
hi ) han Poan
Chat lugng cam nha Hiing
. H4+
P
Long trung thanh
thuong hiéu

Hinh 1. M hinh nghién citu dé xuat
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Sau khi phan tich c4c két qua nghién ctru caa cac
tAc gia trong va ngoai nudc vé cac dé tai lién quan
dén gia tri thwong hiéu. Nném nghién ctru dé xuat
mo hinh nghién ctu sau (Hinh 1):

(1) Nhan biét thuong hiéu: La kha ning cua
khach hang tiém ning dé cong nhan va hdi tusng
lai mot thuong hiéu vai cdc mirc do khac nhau:
Nhé dén ngay dau tién khi néi dén chang loai san
pham nhan biét khéng nhic nha; nhan biét co
nhic nhd va khéng nhan biét.

(2) Lién tudng thwong hiéu: 1a bat ct diéu gi
lien két trong bd nhé khach hang vé mot thuong
hiéu. Lién tuéng thwong hiéu dugc cau thanh tir
nhitng hinh anh vé mot thuong hiéu nao dé cua
khéch hang, hinh anh thuwong hiéu dugc xem nhu
la nhitng cam nhan vé thuong hiéu dugc phan anh
bang lién tudong thuong hiéu ton tai trong bo nhd
cua khach hang.

(3) Chat luong cam nhan: Khach hang cam
nhan chat luong thuong hiéu thdng qua sy trai
nghiém tryc tiép voi thuong hiéu va nhiing thong
tin c6 duoc tir nhitng yéu td bén ngoai mdi truong.

(4) Long trung thanh thuong hiéu: La sy cam
két cua khach hang s& mua lai san pham, dich vu
wa thich va s& wu tién tim mua san pham caa mot
thuong hiéu nao dé trong tuong lai.

Gia thuyét nghién ciru

H1: Nhan biét thuong higu va gia tri thwong
hiéu budi Poan Hung c6 quan hé thuan chiéu

H2: Lién tudng thuong hiéu va gia tri thuong
hiéu budi Poan Hung c¢6 quan hé thuan chiéu

H3: Chit lwong cam nhan va gia tri thuong
hiéu budi Poan Hung c¢6 quan hé thuan chiéu

H4: Long trung thanh thuong hi¢u va gié tri
thuwong hiéu budi Poan Hung cé quan hé thuan
chiéu.

2.3. Phwong phap nghién ctru

Sau khi xay dung mé hinh nghién cuu, bang
khao sat duogc thiét ké véi muc dich thu thap dir
liéu dé dura ra nhan dinh vé cac yéu té anh huong
dén gia tri thuong hiéu budi Poan Hung tir cam
nhan cua khach hang khu vuc mién Béc. Phan
chinh cua bang khao sat bao gém 24 bién quan
sat, trong d6 nhom cé 4 nhan té doc 1ap voi 18
bién quan sat va 01 nhan t6 phu thudc véi 6 bién
quan sat dung dé xac dinh gia tri thwong hiéu budi
Poan Hung. Ngoai ra con c¢6 cac yéu té dinh tinh
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khac dé xac dinh théng tin cua khéch hang. Dit
liéu duoc thu thap thong qua viéc str dung phiéu
khao sat online va tryc tiép guri dén ddi tuong
khao sat 1a cac khach hang da mua va sir dung
buoi DPoan Hung. Nghién ctu nay su dung
phuong phap phan tich nhan té kham phé (EFA),
nén kich ¢& mau bang it nhat 5 lan bién quan sat,
Hair J.F [13]. Do vay, véi bang hoi c6 24 bién
quan sat thi s6 luong mau can thiét toi thleu 12120
tro 18n, thuc té thu thap duoc 1052 mau la phu
hop.

3. KET QUA VA THAO LUAN
3.1. Két qua nghién ciu
3.1.1. M6 ta miu diéu tra

Khao sat duoc thyuc hién théng qua phiéu khao
sat online va truc tiép véi 1110 ngudi tiéu ding
budi, trong d6 c6 1052 phiéu hop 18, 58 phiéu
khong hop 18 vi cho mot mue diém duy nhat, mic
d6 dat yéu cau caa phiéu khao sat 1a 94,77%. Két
qua dic diém mau dugc phan loai nhu sau:

- Gié6i tinh: Trong 1052 ngudi tra loi, cd 368
nguoi tra 1oi 1a nam gigi chiém 35%, 684 nguoi
la nit gioi chiém 65%.

- Do tudi: Trong 1052 phiéu tra 16i hop 1 c6
300 ngudi tra loi dudi 25 tudi (29%); 496 ngudi
c6 d6 tudi tir 25 dén 40 tudi (47%); va 256 nguoi
c6 do tudi trén 40 (24%).

- Thu nhap: Trong 1052 phiéu tra 1di hop 1 ¢6
260 ngudai tra 161 ¢6 thu nhap trung binh dudi 5
triéu dong/thang (25%), 424 nguoi c6 thu nhap
trung binh tir 5 — duai 10 triéu dong/thang (40%),
va 368 ngudi cO thu nhap trung binh trén 10 tri¢u
dong/thang (35%).

3.1.2. Két qua phan tich

Két qua nghién cau cho thay cac thanh phan
thang do déu dat do tin cay va dam bao gié tri cho
phép, cac yéu té tac dong dén gia tri thuong hiéu
bao gom: nhan biét thuong hiéu, lién tudng
thuong hiéu, chat lwong cam nhan, 1ong trung
thanh thuong hiéu van duoc giir nguyén so véi mo
hinh d& xuat.

Két qud phdn tich Cronbach’s Alpha cho thay
do tin cay caa cac thang do cua 4 nhan té ban dau
déu 16n hon 0,6. Cu thé, hé s6 Cronbach’s Alpha
cta nhan t6: Nhan biét thuong hiéu 12 0,822; Lién
tuong thuong hiéu 12 0,728; Chat lugng cam nhan
l1a 0,653; Long trung thanh thuong hiéu la 0,788.
Bén canh d6, bién phu thudc gi tri thuong hiéu
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VGi 6 bién quan sat ciing c6 hé sb Cronbach’s
Alpha bang 0,883 > 0,6. Nhu vay, thang do thiét
ké trong nghién ciru ¢ ¥ nghia trong thong ké, dat
hé sé tin cay can thiét va duoc s dung trong phan
tich nhan té kham phé EFA.

Két qud phan tich nhan té kham pha EFA
Pai véi cac nhan té dnh hweng (bién déc lap)
KMO = 0,750>0,5 phan tich nhan té thich hop

Kiém dinh Barlett: sig. = 0.000 <0,05 dat yéu
cau. Tong phuong sai trich = 66,686% > 50% cho
thdy 4 nhan t6 trich ra giai thich duoc 66,69% sy
bién thién cua dit liéu.

Eigenvalues = 1.197>1, dirng lai & nhan t6 thir
4, gitt nguyén s6 nhan té ban dau.

Két lugn vé EFA

Sau khi tién hanh phan tich nhan té kham pha,
cho thay c6 4 nhém nhan té doc l1ap véi 18 bién
quan séat, cac nhom nhan té nay s& duoc tiép tuc
dua vao nghién cuu.

Nhu vay so véi mé hinh ban dau, sau khi tién
hanh phan tich nhan té thi mé hinh méi khong c6
su thay doi bién doc 1ap so véi ban dau, chi co
thay doi thir ty sap xép giira cac thang do va cac
bién quan sét.

Két qud phén tich twong quan cho thay bién
phu thugc co trong quan duong chat ché véi cac
bién doc lap (déu c6 r >0.1 va sig.<0.05). Do do,
4 bién doc lap déu du diéu kién dé tiép tuc dua
vao phan tich hoi quy.

Két qud phan tich héi quy cho hé sb xéc dinh
boi (R square) bang 0,570 va hé s6 xac dinh boi
hiéu chinh (Adjusted R square) bang 0,558, nhu
vay m0 hinh gidi thich dugc 55,8% anh hudéng cua
cac yeu to den gia tri thuong hiéu budi Doan
Hung tir cam nhan cua khach hang khu vuc mién
Bac. Két qua nay la phu hgp vi hé s6 xac dinh boi
hiéu chinh I6n hon 0,5.

Sau khi phan tich mé hinh héi quy c0 dang:
Gid tri thuong hiéu = 0,454 Nhdn biét thuong
hieu + 0,183 Lién tuong thuong hi¢u + 0,291
Chat lwong cam nhgn + 0,078 Long trung thanh
3.2. Thao luan

Dua trén két qua nghién ciru va kiém dinh céc
gia thuyet nghién cau co6 két qua nhu sau:

H1: Nhdn biét thwong hiéu va gia tri thuong
hiéu buoi Poan Hung c6 quan hé thugn chiéu (+)
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— Chdp nhdn

H2: Lién twong thuong hiéu va gia tri thuong
hiéu buci Doan Hiing c6 quan hé thugn chieéu (+)
— Chap nhan.

H3: Chdr hegng cam nhdn va gia trj thiong
hi¢u buci Doan Hung cé quan h¢ thudn chieu (+)
— Chap nhdn.

H4: Long trung thanh thuwong hiéu va gia tri
thuong hiéu buci Doan Hing cd quan hé thuan
chieu (+) — Chap nhdn.

Tir két qua trén, nhom tac gia dé xuat mot sb
khuyén nghi nham gia tang gia tri thuong hiéu
budi Poan Hung, cu thé:

Thi# nhdt, gia ting mic d6 nhan biét thuong
hiéu budi Poan Hung thong qua viéc dan tem,
nhan bao bi 18n san pham, qua cé4c cira hang gigi
thiéu san pham, tham gia hoi cho va cac hoat dong
cong dong, két hop giita cac co quan ban nganh,
hiép hoi, nha san xuat dé xay dung céc clip, phong
su chuyén dé nham cung cap théng tin quang bé
thudng xuyén trén cac phuong tién truyén thong
phd bién hién nay nhu dai truyén hinh, dai phat
thanh, website uy tin trong nudc ciing nhu qubc
té, dac biét 1a s dung cac cdng cu, kénh truyén
thong truc tuyén nhu website ban hang, Google,
facebook, tiktok, ... d& muc do6 bao phu cua
thuong hiéu budi Poan Hung dugc ma rong

Thet hai, Thuc hién kiém soat chit luong san
pham ngay tir khau gieo trong, chim bon, thu
hoach va bao quan. Thuong xuyén mao cac 16p tap
huan cho cac ho trong buai vé quy trinh san xuat
theo tiéu chuan VietGAP, GlobalGAP. Tich cuc
hoc hoi kinh nghiém cua cac dia phuong, cac
nudc xuat khau budi hién nay.

Thiz ba, Pong bo hoa chat luong san pham
mang thuong hié¢u budi Poan Hing nham gia tang
muc do trung thanh caa khach hang. Mudn vay
c4c san pham dau ra tir cac ho nong dan, hop tac
x4, doanh nghiép can phai dugc cac co quan ban
nganh lién quan kiém soat va cap chizng nhan chat
lugng khi dua ra thi truong

Thit 4, Can c6 su phdi hop chat ché giira chinh
quyén dia phuong, cac s& ban nganh, cac hiép hoi
va ho trong budi trong xay dung, quang ba va phat
trién thuong hiéu budi Poan Hing.

4. KET LUAN

Két qua nghién cau cho thay ¢6 4 nhém yéu to
anh huong dén gia tri thuong hiéu budi Poan
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Hung. Cu thé, Nhan biét thuong hiéu 13 yéu t6 c6
anh huong manh nhat, thir hai 1a Chat luong cam
nhan, thir ba 1a Lién tuong thwong hiéu va cudi
cung 1a Long trung thanh. Ca 4 nhém yéu té trén
déu c6 anh huong thuan chiéu véi gid tri cam nhan
cuia khach hang vé budi Poan Hung. Dé gia ting
gia tri thuong hi¢u budi Poan Hung trong tam tri
khach hang, bén canh su nd luc cua cac ho trong
budi, cac hop tac x& hoi ndng dan, rat can sy
chung tay gop stc caa chinh quyén dia phuong,
c4c s& ban nganh chuyén mén va cic doan thé.
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