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XAY DUNG PHU'O'NG PHAP VA KHAO SAT HAM LUQNG ACID
PROPIONICTRONG MOT SO THU'C PHAM & THANH PHO HUE

Nguyén Viét Khdn, Nguyén Thj Hodi
Trwdng Bai hoc Y Duoc, Pai hoc Hué

Tém tat

Pat van dé: Hién nay, acid propionic (PRO) dang ngay cang dwoc sir dung rdng rai la chat bdo quan thuc
pham. Tuy nhién, hdéa chat nay sir dung quéd murc s& gy hai dén sirc khde ngudi tiéu dung. Muc tiéu: (1) Xay
dung phuong phap dinh lwgng PRO trong thuc phdmbang sic ky 1dng hiéu ndng cao (HPLC) va (2)Khao sat
ham luvgng PRO trong mot s6 thuc pham & thanh phé Hué. B&i twong va phuwong phap nghién ciru: D&
tugng nghién ctru 13 cac loai banh, ban, phé trén dia ban thanh phé Hué. Sau khi xay dwng dugc quy trinh,
phuong phap dugc thdm dinh va &rng dung dé khao sat ham luvgng PRO trong cac d6i twong trén. Két qua:
Phuong phap cé dd phu hop, tinh chon loc, dé tuyén tinh, d6 chinh xac va d6 ddng cao. Két luan: Phuong
phap HPLC d3 xay dyng c6 thé (rng dung dé dinh lwong PRO trong mot s& mau thyc pham. Ham luong PRO
str dung nhu chat bdo quan trong mét s8 thuc phdm khao sat trén dia ban thanh phé Hué déu duwdi mirc cho
phép clia B Y té.

Tir khéa: acid propionic, méu thuc phdm, HPLC, ham lwong, tao dén xudt.

Abstract

METHOD DEVELOPMENT AND DETERMINATION
OF PROPIONIC ACID IN FOODS IN HUE CITY

Nguyen Viet Khan, Nguyen Thi Hoai
Faculty of Pharmacy, Hue University of Medicine and Pharmacy, Hue University

Background: Propionic acid (PRO) is increasingly being used as a food preservative on markets, today.
However, excessive use of this chemical will harm the health of consumers. Objectives: (1) To develope an
HPLC method for quantification of PRO in foods and (2) To determinate PRO content in some foods in Hue city.
Materials and methods: Breads, cakes, noodles in Hue city. After attaining the optimal process, the method
was validated and applied to assess the content of PRO in these materials. Results: The method was validated
parameters including: system suitability, specificity, linearity, precision and accuracy. Conclusions: The
method development canbe aplied to determine PRO in some foods. PRO contents (using as a preservative)
in all foods surveyed in Hue city were under the permitted level of PRO in foods according to Ministry of
Health (Vietnam).

Keywords: propionic acid, food samples, HPLC, content, derivatization.

1. DAT VAN DE

PRO dang ng ay cang dworc st dung rong rai dudi
dang chat bao quan thwc phdm vi cé kha ndng ngin
can sy phat trién ctia ndm mdc, kim hdm mét sé vi
sinh vat va kéo dai thoi gian sir dung cla thyc phdm
[1]. Hién nay, vi lgi ich kinh t&, mdt s8 nha sdn xuét,
ché& bién thuc pham d3 lam dung héa chat bao quan
nay. Didu dang quan ngai, néu co thé ngudi sir dung
acid nay trong mot thoi gian dang ké cé thé bj loét
thwe quan va da day, doc tinh man déi vdi hé tiéu
héa va hé hé hap [2, 3].

Vi vay, theo quy dinh 3742/2001/QD-BYT, gidi
han t8i da cho phép st dung PRO trong banh nuéng

Dia chi lién hé: Nguyén Viét Khdn, email: nvietkhan@gmail.com

I3 2000 mg/kg, trong sdn phdm phomat ché bién |a
3000 mg/kg [4].

Cac phuong phap thuong duwoc sir dung dé phan
tich PRO 1a HPLC, sic ky trao d6i ion, sac ky khi hay
dién di mao quan [5-7]. Nhin chung, cidc phuong
phap nay can trai qua qua trinh x ly m3u phtc tap,
d3c biét khé ap dung phan tich cho nhiéu loai mau
thwc phdm do dd chon loc khong cao.

Trong bai bdo nay, ching téi gidi thiéu két qua
nghién clru xdy dung va thdm dinh phuwong phap
bang HPLC tao dan xuit mau, dong thoi ing dung
dé khao sat ham lwong clia PRO trong mét sé thuc
pham & thanh phd Hué.

Ngdy nhén bai: 25/12/2018, Ngdy déng y ddng: 16/1/2019; Ngay xudt bén: 4/3/2019
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2. NGUYEN VAT LIEU, THIET Bl VA PHUONG
PHAP NGHIEN cUU

2.1. Héa chét - dung méi

- Chat chuan: PRO (ham lwgng 99,0%) clia Merck,
buc.

- Chat ndi chuén: 2-ethylbutyric acid (IS) (ham
lwong 98%) cia Merck, Dirc.

- Cac hoa chat tao din xuat: Pyridin (Merck, D),
N-(3-Dimethylaminopropyl)-N’-ethylcarbodiimid
hydrochlorid ~ (1-EDC-HCI)(HiMedia, An Do),
2-Nitrophenyl-hydrazin (2-NPH-HCI) (Tokyo Chemical
Industry Co., Ltd., Nhat Ban), NaOH (Sigma-Aldrich,
M¥§), H,PO, (Merck, Dirc), Diethyl ether (Merck, Birc).

- Methanol (MeOH), acetonitril (ACN), acid
triflouroacetic 100% (TFA 100%) tinh khiét HPLC d&éu
cla Merck, Dirc, nuwdc cat 2 [an tinh khiét HPLC.

2.2. MAu tring va mau thi

- MAau trdng: mau banh khéng chtra PRO (duorc
dat hang tai co s& sdn xuét).

- MAu thir: cac loai bAnh my, banh ngot, banh
trang, banh gao, mé xirng, bun, phé trén dia ban
thanh phé Hué.

2.3. Thiét bj

Hé théng HPLC — detector PDA Shimadzu 20AD,
Nhat; may ly tdam Z326K Hermle Labortechnik
GmbH, Dlrc; may l3c xody Vortex mixer 250VM
HSi, Han Quéc; can phan tich Mettler Toledo, Thuy
St (d=0,1mg); may do pH sens ION™ PH3 HACH,
Tay Ban Nha; may khudy tir RET-Basic; micropipet
Labnet, My; cac binh dinh muc, pipet thdy tinh
chinh xac.

2.4. Phuwong phap nghién ctru

Chudn bj cdc dung dich

- Tir PRO (d = 0,9930 g/ml, ham Iwong 99,0%),
pha dung dich chuan géc PRO 14,8160 g/ml vdi
dung méi MeOH:nuwdc cat = 1:1.

- Pha dung dich ndi chuin IS c6 néng d6
g6c23,2325 g/ml va 92,93 pg/ml (tao dan xuat)
duwoc dung lam noi chuan cho tat ca cdc mau phan
tich.

- Cac dung dich thudc thir tao dan xuat: dung dich
pyridin 3% - dung m6i MeOH, dung dich 1-EDC-HCI
250 mmol/L - dung mdi MeOH, dung dich 2-NPH-
HCl 20 mmol/L - dung mdi MeOH, dung dich NaOH
15,0% trong nudc cat, pha lodng dung dich NaOH
15% bang MeOH theo ti |& thé tich NaOH/MeOH =
80/20, dung dich H,PO, 0,5 M trong nudc cét.

X ly méu

M3u phan tich duoc sdy & 60°C dén khai luong
khéng ddi. Sau d6, mau dwoc nghién min va dong
nhat. Can chinh xac khodng 1,0000 g mau cho vao
trong 6ng falcon 15ml, thém 5,0 ml dung dich ACN:
nudc cat = 1 : 1; sieu &m hén hop trong 10 phut roi
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ly tdm v&i téc dd 4000 vong/phut trong 10 phut (I3p
lai 2,0 Ian), thu va gdp 3y dich loc [8].

Tao dan xudt hydrazide

Lay 1000 pl mau, thém 150 pl chat ndi chuan IS
92,93 pg/ml va 600 ul EDC 250 mmol/L, 600 ul pyr-
idin 3%, 600 pl 2-NPH-HCI 20 mmol/L & 30°C, dung
dich c6 mau vang. Sau 20 phut, thém 400 pl dung
dich NaOH & 30°C, dung dich chuyé&n sang mau tim.
Sau 20 phut, tiép tuc thém 6,0 ml dung dich H,PO,,
dung dich chuyé&n sang mau vang nhat.

Sau do, cho 8,0 ml diethylether vao dung dich
trén, ti€n hanh l3c chiét va ly tdm & 20°C, 5000
vong/phut trong 5 phut. Thu I&p ether (& trén), 1ac
rlra bang nudc cat va ly tdm & cung diéu kién nhuw
trén, loai bo dich nudc, roi ¢d maiu thanh cin bing
may ¢ mau chan khong.

Cudi cung, hoa tan cdn bang 600 pl MeOH, dich
duoc loc qua mang loc mau 0,45um va tiém vao hé
thong sac ky véi thé tich tiém 20 pl [9,10].

Diéu kién sic ky

- Cot Agilent Eclipse XDB-C8 (150 x 4,6mm, 5um).

- Pha ddng gdbm MeOH - ACN - dém TFA pH = 4,5 vdi
gradient thay d6i theo thoi gian: 0:12:88 (0 - 10 phut) —
10:20:70 (10,01 - 30 phuit) — 0:12:88 (30,01 - 40 phit).

- T6c d6 dong: 1,4 ml/phat.

- Nhiét dé cét: 40°C

- Thé tich tiém mau: 20 pl.

- Detector PDA 396 nm.

Khdo sdt burdc séng phdt hién

Trich xudt phd UV-Vis (200 — 600 nm) cla cac
din xuat PRO va ndi chuan tir két qua sic ky HPLC
dé chon budc séng cyc dai phu hop cho phép dinh
luong.

Phuwong phdp ddnh gid: theo huéng dan cua
Asean vé thadm dinh quy trinh phan tich [11].

Cac sb lidu théng ké duoc tinh todn dua vao
phan mém Microsoft Excel 2010.

3. KET QUA

3.1. Khao sat va lwa chon diéu kién sac ky

- Qua kh3o sat cidc hé cot C18 va C8, cot Agilent
Eclipse XDB-C8 (150 x 4,6mm, 5um) duwgc lya chon
trong nghién cttu nay.

- Sau cac thyc nghiém bang nhidu hé dung moi
pha ddng véi cac ty 1é khac nhau, hé pha déng téi uu
nhat gdm MeOH - ACN - dém TFA pH = 4,5 véi gradient
thay d6i theo thoi gian: 0:12:88 (0 - 10 phut) — 10:20:70
(10.01 - 30 phut) —0:12:88 (30.01 - 40 phut) cho pic cac
dan xuat ctia hoat chat sic dep, can déi.

- Tir phé d6 UV-Vis trong vung budc séng 200 —
600 nm (hinh 1) ctia cac dan xuat PRO va ndi chuan,
tat cd déu cd 3 budc séng cuc dai tai: 215 nm, 283
nm va 396 nm.
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Do trong cdc mau phan tich chita nhiéu chat cé dé loai trir anh huwdng nay, buéc séng 396 nm dugc

kha ndng hap thu manh trong viing buéc séng ngan, Iwa chon cho cac phép phan tich.
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Hinh 1. Phd @6 UV-Vis cla dan xuat PRO va ndi chuin

3.2. Tham dinh phwong phap
D6 phi hop cua hé théng sdc ky
Tién hanh tiém I3p lai 6 1an dung dich sau khi tao dan xut tir chat chuan PRO 237,06 pg/ml va ndi chuan
1S 92,93 pg/ml; dua trén cac thong sé thoi gian lwu, ty s6 dién tich pic, s6 dia ly thuyét dé danh gia tinh tuong
thich hé thdng. K&t qua khao sat tinh thich hop clia hé théng sdc ky duoc trinh bay tai bang 1.
Bang 1. Khao sét tinh thich hop hé thong sic ky

Théng s6 sic ky

Dan xuat , T
phan tich t.(phut) N Do phan giai
TB RSD% B RSD% B RSD%
PRO 10,49 0,17 5167 1,93 4,48 0,11
IS 28,17 0,13 23167 1,38 3,31 0,32

Tlr bang 1 cho thay, k&t qua cd d6 I3p lai cao trén cac Ian phan tich khac nhau vdi hé s& RSD < 2%, hé théng
sac ky chon lya la twong thich cho viéc phan tich dinh lwvgng PRO trong mau thuc pham.

Tinh chon loc

Tién hanh sic ky cadc mau: mau trang (mAau banh khong chira PRO), mau chudn PRO + IS trong dung méi
hitu co, mau trang + chudn PRO + IS, vd mau trang + thém chuan PRO + IS. Sic ky d6 cla cac miu duoc
trinh bay & hinh 2.

PRO |

P S5

e ———— ey
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| PRO IS

Hinh 2. S3c ky d6 cdc mau: a. mau trang (m3u banh khéng chira PRO), b. mau chudn PRO +1S
trong dung mai hitu co, c.mau tring + chudn PRO + IS, d. mAu trang + thém chuin PRO + IS.

Hinh 2 cho th&y, trén sac ky 6 mau trang tai vi tri twong &ng thoi gian lwu cia PRO va IS (10,495 va 28,173
phut) khéng cé pic. Ngoai ra, tién hanh thém chat chuin, xuat hién pic PRO & sic ky d6 (d) cao hon so véi &
sac ky d6 (c) vdi cling thoi gian lwu; kiém tra phd UV bang detector PDA mau thém chuén va danh gia do tinh
khiét pic véi gia tri purity index cia PRO 13 1,000 va gid tri purity indexcua IS la 0,999 cho thay pic c6 dd tinh
khiét cao. Do vay, phuwong phép cé tinh chon loc.

Khodng ndng dé tuyén tinh

Tir dung dich chuén géc PRO pha lodng bang MeOH 50% (tt/tt) thanh cac dung dich chuan thit cap c6 nong
d6 chinh xac 237,06 — 7,41 pg/ml; trong d6 ndng do IS gitt nguyén 92,93 pg/ml. X& Iy mau va tién hanh sic
ky theo diéu kién d3 xac dinh. Két qua dugec trinh bay & bang 2 va hinh 3.

Bang 2. K&t qua khao sat khoang néng dé tuyén tinh

Nong do (ug/ml) 237,06 118,53 59,26 29,63 14,82 7,41
Ty 6 dién tich pic PRO/IS 2,776 1,340 0,683 0,371 0,168 0,090
w3
f’_':“ y = 0,01 16 - 0,00086
b= [ =0, 9995
u 2
L
=
K
e 1
v
g
e 0
0 50 100 150 2040 L2510

Hang dd PRO (pg/mil)

Hinh 3. D6 thj biéu dién mai twong quan giita ndng d6 va ty s dién tich pic ctia PRO/IS
Két qua cho thay, trong khoang ndng dd khao sat clia PRO ¢6 su twong quan tuyén tinh chit ché gitta néng
dé vai ty 18 dién tich pic chudn va chuin ndi (véi R?> 0,995).
Pé chinh xdc
Cac mau banh duwoc phan tich trong nghién cttu nay khong chira PRO. Do d6, dé danh gid do chinh xac
clia phuong phap, mau banh duoc thém PRO, sau dé tién hanh xt Iy mau va sac ky 6 mau gidng nhau trong
cung diéu kién. K&t qua duwoc trinh bay & bang 3.
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Bang 3. K&t qua danh gid doé chinh xac cia phuong phap

STT Khéi lwong mau Ty s6 Nong do Ham luvong
(g) (ng/ml) (mg/g)
1 1,004 0,291 25,11 0,150
2 1,082 0,301 25,98 0,144
3 0,9894 0,284 24,53 0,149
4 1,0735 0,301 26,02 0,145
5 1,1007 0,309 26,72 0,146
6 1,0714 0,305 26,35 0,148
Trung binh 0,147
RSD (%) 1,61

K&t qua & bang 3 cho thay phuong phap cé dé 13p lai cao véi RSD (1,61) nhé hon 2,0%.

bé ding

D6 dung duoc xac dinh bang phuong phap thém chuan twong (rng 10%, 20% va 30% luwong acid c6 trong
1,0 g mau thir (tr mau phan tich xac dinh d6 chinh xac). M&i néng dd lam 3 mau.
Bang 4. K&t qua danh gia d6 diang cta phuong phap (n = 3)

Lwong thém chuin vao ban dau 14,7 ug 29,4 ug 44,1 ug
Ty |& thu héi (%) 98,13 99,08 99,54
Trung binh (%) 98,92

Két qua cho thay, phuong phap cé dé dung dat
yéu cau véi ty 1é thu hdi nam trong khoang cho phép
la 98 — 102%.

Gidi han phat hién (LOD) va gi¢i han dinh
lwong (LOQ)

Gia tri LOD va LOQ duoc xac dinh bang ty sd tin
hiéu/nhidu nén (S/N), gia tri LOD va LOQ duoc xac
dinh khi S/N=3 va S/N=10 tuong (ng. Két qua cho
thay LOD va LOQ cla phuong phap lan lwot 13 0,12
pg/mlva 0,39 pg/mil.

3.3. Ung dung

Ti€n hanh thu 30 mau céc loai banh my (10 mau),
banh ngot (07 mau), banh trang (02 mau), banh gao
(02 mau), meé xirng (02 mau), ban (05 mau), phd
(02 mau) trén dia ban thanh phé Hué vao thang 10-
12/2017. X& ly mau theo phan 2.4 (n = 3) va tién
hanh sac ky. K&t qua phd d6 sac ky cho thay, tai viing
thoi gian khoang 10,5 + 1,0 phut (thoi gian lwu cda
PRO chuan), khong xuat hién pic & tat ca cac mau
phan tich.

4. BAN LUAN

Banh my gém: bdt mi (thanh phan chinh), bo,
men khd, dudng, mudi, dau an, cé thanh phan
twong tyu vadi banh ngot, banh trang, banh gao, bun,
pha,... Vi vay, xdy dwng phuong phap dinh lwgng
PRO trong banh my cé thé 4p dung dinh lvgng cho
céc thuc phdm ndy trén thj trudong.

Viéc nghién ctru PRO trong thyc phdm & nudc
ta van con han ché. Nghién cru Nguyén Chung Thiy

(theo luan van Thac sy Duoc hoc, 2013), dinh luong
PRO trong thuc pham bang HPLC khdng can tao dan
xuat. Tuy nhién, nghién clru can trai qua qua trinh
xtr ly mau, chiét xuat phirc tap. Trén thé gidi,ngoai
phuong phap sic ky trao d&i ion, sic ky khi hay
dién di mao quan, PRO cé thé dugc phan tich bang
HPLC. Theo nhém nghién clru M.Faraji, PRO trong
banh my duwoc chiét tach, ly tdm, loc mau, phan tich
voi pha déng gom: [Na,SO, (8.0 mM) + H,SO, (1.0
mM)] va ACN10:90 (tt/tt) tai bwdc séng 210 nm [8].
Pic PROthu dwoc khéng can xirng, d6 phan gidi thap
(nhu hinh 4), cé thé dan dén két qua phan tich véi
d6 dung khong cao.

i i
= ]

Hinh 4. Sac ky d6 phan tich PRO trong banh my
cGia nhém tac gia M. Faraji.
PRO 13 mét chat hitu co phan cuc, sir dung dung
dich ACN : nwdc cat = 1 : 1 vé&i thoi gian siéu &m 10
phut/lan d3 chiét kiét trong mau banh kho. Ngoai
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ra, hop chat nay 13 mot acid béo mach ngan, khong
mau, hap thu budc sédng UV thap va dd hap thu rat
nhé. V&i qud trinh tao dan xuat thanh hop chat c6
mau, da lam tang d6 nhay, LOQ, LOD, d6 chinh xac
va do dung cla phép phan tich.

Phuong phap HPLC duwoc thuc hién trén cot
sac ky C8 va dung moi pha dong phd bién. Két qua
thdm dinh phuong phép bao gdm tinh chon loc, tinh
tuwong thich cha hé théng, khodng néng do tuyén
tinh, d6 chinh xac va d6 dung cho thay phuwong phap
nay |a phl hop, tin cay dé dinh lwgng PRO trong mot
s6 loai thuc pham.

5. KET LUAN

ba xay dwng duoc phwong phap dinh lvgng PRO
trong mot s8 thuc phamdat céc tiéu chi theohuwdng
dan ctia Asean vé tham dinh quy trinh phan tich: c6
tinh chon loc cao, khodng tuyén tinh phu hop, ¢
d6 chinh xac va do dung cao. Phuong phap nay cé
thé (ng dung dé dinh lvgng PRO trong mot sé thuc
pham. Theo két qua clia ching t6i (2017), chwa phat
hién PRO trong mét s thy'c phdm banh, bun va phé
duoc thu thap tai thanh phé Hué.

L&i cdm on: K&t qud nghién ctru nay duoc hd tro
tlr d@ tai nghién ciru cap Trwdng Pai hoc Y Duoc, Dai
hoc Hué.
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