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TOM TAT

Dit vin dé: Chdt bao quan natri benzoat dugt s dung phé bién trong nganh cong nghiép
thirc pham véi muc dich irc ché su phét trién ndm mac va vi sinh vt trong thuc pham. Tuy nhién,
viéc sir dung natri benzoat véi ham heong cao c6 thé gay hai dén cac phan quan trong ciia DNA
dong thoi 14 nguyén nhan gay hiéu déng qué mic ¢ tré em. Muc tiéu: Xay dung va thdm dinh phan
tich chdt bao quan natri benzoat trong thyc pham (chd lua) bang phiwrong phap HPLC dong thoi
ung dung quy trinh dé phan tich natri benzoat trong mgt so mau cha lua thu thap trén thi zrwong.
Déi twong va phwong phdp: Mau chd lya mua ngau nhién trén thi rruong duoc xay dung va tham
dinh quy trinh theo hwéng dan ciia AOAC. Két qud: diéu kién sdc ky: cot Agilent Cig (250 mm x 4,6
mm, 5 um); pha dong: methanol — acetonitril - acid formic 0,1%/nuéc (30 : 20 : 50), quy trinh duwoc
tham dinh véi dg thu hoi ciia phwong phdp tir 80-110% va RSD trong khodng 0,27-0,7%, gia tri
LOD va LOQ ldn lirot 14 0,02 pg/mL va 0,22 pg/mL. Két lugn: Quy trinh phan tich chdt bdo quan
natri benzoat trong cha lua da dwoc xay dung va tham dinh dat yéu cau, phiong phdp da irg dung
thanh cong trén 5 mau cha lya trén th tueong.

T khéa: HPLC-DAD, natri benzoat, SPE.

ABSTRACT

DETERMINATION SODIUM BENZOATE IN VIETNAMESE PORK
SAUSAGE BY LIQUID CHROMATOGRAPHY - ULTRAVIOLET-
VISIBLE METHOD

Le Thi Nhan Duyen, Nguyen Thi Ngoc Van
Can Tho University of Medicine and Pharmacy
Background: Preservative substance has widely used in food industry to inhibit the
development of mold and microorganism. However, using a high concentration of sodium benzoate
can harm DNA and it also causes excessive hyperactivity in children. Objectives: Determination
and validation sodium benzoate in food products by liquid chromatography - ultraviolet-visible
method and its application in analyzing sodium benzoate in market. Materials and Methods: sodium
benzoate in food products in Vietnam, the method was validated under AOAC guidance. Results:
Chromatographic condition: Agilent C1g column (250 mm % 4.6 mm; 5 um); mobile phase: methanol
— acetonitrile - formic acid 0,1%/water (30 : 20 : 50), the recovery of the method ranged 80 —110%
and RSD% is from 0.27-0.7%, the LOD and LOQ of sodium benzoate were 0.02 pg/mL and 0.22—
1.0 pg/mL, respectively. Conclusion: The results of the study showed that the proposed RP-HPLC
methods precise and accurate. This method was successfully applied to the quantitative analysis of
5 commercial food products in the market.
Keywords: HPLC-DAD, sodium benzoate, SPE

I. PAT VAN PE

Chat phu gia dong vai trd quan trong trong cdng nghé thuc pham vai nhiéu muc dich
khac nhau nhu bdo quan, tao mau va lam ngot. Chat bao quan da dugc su dung nham kéo
dai thoi han sir dung va chat luong cua thuc pham. Natri benzoat la chat bao quan duoc Co
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guan Quan 1y Duoc pham va thuc pham Hoa Ky - FDA chip thuan dua vao st dung dé kéo
dai tudi tho caa san pham. N6 ¢6 tac dung @c ché su phat trién caa céc loai nAm mdc va céc
vi sinh vat. Tuy nhién, mot s6 nghién cau chi ra rang natri benzoat c6 thé gay hai dén céc
phan quan trong cua DNA va la mot nguyén nhan quan trong cho véan dé hiéu dong qua mirc
o tré¢ em [3], [6], [7]. CO nhleu ky thuat dung dé xac dinh benzoat di duoc bao cdo nhu
phuong phap quang phd, sic ky khi, sic ky long hi¢u nang cao (HPLC) [4], [5]. Trong do,
HPLC dugc danh gia 1a mot phuong phép tiém nang cho phan tich do giam thoi gian phan
tich, d6 nhay va do chinh xéc cao. Do d6, nghién ctu sir dung phuong phap HPLC dé phan
tich natri benzoat trong thuc pham cha lua nham gop phan kiém soat nong do chat bao quan
natri benzoat trong mau thuc pham nay.

I1. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu
Methanol, acetonitril, acid formic, nuéc cat chuan HPLC tir Merk (Puc). Thudc thir
Carrez 1, Carrez 2 tir Merck (buc). Chuan natri benzoat cta Dr. Ehrenstorfer (Ptc).
2.2. Thiét bi
Hg thong sac ky long HPLC THERMO-DIONEX (M3). Cot Agilent C1s (250 mm
x 4,6 mm, 5 pm), can phan tich Explorer pro (4 so), be siéu am Power Sonic 410, b chiét
pha ran SPE Cyg va cac thiét bi khac.
2.3. Phuwong phap nghién ciu
Chudn b; mau phan tich 7
Dung dich chudn goc: Can chinh xac khoang 10 mg chuén natri benzoat trén can
phan tjch c6 d¢ chinh xéc + 0,01 mg, hoa tan vao binh dinh mtre 10 mL bang methanol, lac
tron déu thu dugc dung dich chuén goc c6 néng do khoang 1000 pg/mL. N
Dung dich mau thi:: Can chinh xac khoang 2 g mau thur cha lya (da dugc xay nhuyen)
cho vao erlen 250 mL, chi€t 2 1an x 20 mL hon hgp MeOH - H20 (20:80), siéu am 30 phut.
Gop dich chiét vao ‘pinh dinh muc 50 mL. Lan luot loai tap bﬁng thudc thir Carrez I va
Carrez 1. B6 sung hon hop MeOH - H20 (20:80) vira du, lac déu va loc qua mang loc 0,45
pm thu duoc dung dich st dyng dé phan tich.
Khao sat diéu kién sac ky. ’ ‘ . ‘
Thuc hién khao sit diéu kién sac ky bao gom thanh phan pha dong gom
acetonitril/methanol va nudc/nude acid formic 0,1% véi cac ty 1€ khac nhau va khéo sat cac
budc song phan tich tai 235 nm, 254 nm va 360 nm.
2.4. Tham dinh quy trinh
Tién hanh theo huéng dan cia AOAC [2] bao gdm céc chi tiéu: do dic hiéu, tuyén
tinh, gidi han phat hién (LOD), gidi han dinh lugng (LOQ), d6 dung va do chinh xéc.
2.5. Ung dung
Dinh lugng natri benzoat trén 5 mau cha lua trén thi truong.

I11. KET QUA NGHIEN CUU
3.1. Két qua khao sat, lwa chon diéu kién sic ky
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Tir két qua khao sat cho thdy, didu kién thich hop dwoc st dung dé phan tich natri
benzoat trén hé théng may HPLC THERMO-DIONEX nhu sau: Cot Agilent Cig (250 mm
X 4,6 mm x 5 pm), pha dong gdom MeOH — ACN - Acid formic 0,1%/nudc (30 : 20 : 50),
tbc do dong 1 mL/phut; thé tich tiém 20pL va phat hién & budc séng 235 nm. Sic ky dd &
diéu kién sic ky t6i wu duoc thé hién trong hinh 1.
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Hinh 1: Sac ky ¢6 mau chuan cua natri benzoat
3.2. Tham dinh quy trinh
Tinh tuong thich hé théng N , ) ’
Tien hanh tiém Iap lai 6 1an hon hop chuan natri benzoat. Ket qua ¢ Bang 1 cho thay
RSD% thoi gian luu va dién tich dinh cta natri benzoat <2%, dap (tng yéu cau phan tich.
Bang 1. Két qua tinh twong thich hé thdng trén dung dich chuan natri benzoat

Lintiem | Thoigian | Dién tich dinh | Hg so bat ddi | Hé sé dung So dia Iy
luu (tr) (S) (As) lwgng (k) thuyet (N)
1 5,32 3,38 1,47 4,32 10.917
2 5,31 3,32 1,5 4,31 10.990
3 5,31 3,28 1,43 431 11.132
4 5,31 3,35 1,47 4,31 10.970
5 53 3,36 1,43 43 10.976
6 53 3,36 1,44 43 11.053
B 5,31 3,34 1,46 4,31 11.006,33
SD 0,01 0.04 0,03 0,01 75,44
RSD (%) 0,14 1,08 1,93 0,17 0,69

Nhan xét: Do dac hiéu

Két qua khao sat tinh dac hiéu cho thdy quy trinh c6 tinh dic hiéu, cu thé: Trén sic
ky d6 dung méi pha mau va dung méi pha dong khéng xuat hién pic cé thoi gian luu tuong
g Véi pic natri benzoat trén sic ky d6 mau chudn; trén sic ky d6 mau the, do trong mau
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thir khdng cé natri benzoat nén khong xuat hién pic ¢ thoi gian luu twong tng vai pic cua
hatri benzoat trén sac ky do cua mau chuan, trén sac ky do mau thu thém chuan c6 xuat hién
pic natri benzoat twong tng Vol th(n gian luu cua no trén sic ky a6 mau chuan.
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Hinh 2: Két qua khao sat tinh dac hiéu 9
(a) Dung mo6i pha dong (b) Dung m6i pha mau (c) Chuan natri
N benzoat N
(d) Mau thur thém chuan natri benzoat (e) Mau thur

Tinh tuyén tinh, LOD, LOQ

Quy trinh phan tich dat tinh tuyén tinh v6i phwong trinh tuyén tinh y = 1,7133x —
0,1739 va hé s6 twong quan 12 = 0,9996, giGi han phat hién va gidi han dinh luong cua natri
benzoat 1an luot 13 0,02 ppm va 0,22 ppm.

D§ chinh xac

Panh gia do chinh xac bang cach tién hanh phan tich 6 mau thir gia lap mdi ngay,
trong 3 ngay lién tiép. Két qua do chinh xac dugc thé hién trong bang 2.
Bang 2. Két qua do chinh xéac

Dién tich dinh
B SD RSD%
Ngay 1 6,716 0,03 0,42
Ngay 2 6,749 0,05 0,79
Ngay 3 7,348 0,02 0,32
B 6,938 0,03 0,51

Nhan xét: Quy trinh dat do chinh xac vai d6 1éch chuan tuwong dbi RSD dién tich pic
clia natri benzoat trong ngay va lién ngay déu < 2%.

Do dung

P dung duoc danh gia bang cach tién hanh phan tich mau thir thém chuan & 3 muic
nong d6 2 ppm, 4 ppm va 6 ppm, & mdi mirc ndng dd phan tich 1ap lai 3 lan. Két qua khao
sat do dung dugc trinh bay trong bang 3.
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Bang 3. Két qua do dung

L“"-"”(gp:)r:ﬁ;n VaO |y wong tim thiy (ppm) | Do thuhdi (%) | TB (%) '?03/0[)’
2,03 1017 1014 | 07
2 2,01 100,6
2.04 101,9
3.94 98,6 983 | 027
4 3,93 98,3
3,92 98,1
5,6 98,3 97,9 0.4
6 5,86 97,7
5.86 97.6

Nhan xét: Quy trinh phan tich dat do dung véi ty 18 hoi phuc cua cac mau thir tir 80

—110%.
3.3. Ung dung quy trinh phan tich di thim dinh trén mét s6 mau cha lua trén thi

truong

Quy trinh phan tich sau khi tham dinh dat yéu 051‘1 theo quy dinh duoc ap dung phén
tich 5 mau cha lya thu thap trén thi truong Thanh pho Can Tho. Két qua phan tich dugc thé
hién trong bang 4.
Béang 4. K,ét qua phan tich natri benzoate trong mot sé mau cha lua thu thap trén thi truong
Thanh pho Can Tho

STT M4 san pham Ham lwong chét bao quan (mg/kg)
1 M1 29,13
2 M2 23,97
3 M3 1898,53
4 M4 1347,26
5 M5 Khdng phat hién

Nhan xét: Nhu vay, c6 4/5 mau cha lua lay trén thi truong c6 chira chat bao quan
natri benzoat. Theo quy dinh ciia Bo Y té (TT 2012) [1], mic giGi han cho phép cua natri
benzoat 14 200mg/kg, trong cac mau kiém tra phat hién c6 4 mau cha lya c6 chta natri
benzoat. Mau M1 va M2 chira natri benzoat nam trong gii han cho phép, trong khi mau
M3 cao gap gan 9,5 lan va mau M4 gap gan 7 lan mac cho phép.

IV. BAN LUAN
4.1. Két qua khao sat, lwa chon diéu kién sic ky

Két qua khao sat thanh phan pha dong cho thiy khi ting ty 18 dung méi hitu co
acetonitril trong hé pha dong acetonitril — nudc, pic natri benzoat ria giai ra khoi cot sém
hon do hiéu luc rira giai cia hé dung mai tang, bén canh d6 hé sé bat ddi tang c6 thé do su
kém tan cua natri benzoat trong acetonitril. Khi thay nudc béng acid fomic 0,1%, hé sb bt
dbi giam do su luu giit thir cap boi cac nhém silanol (Si-O-) pKa 4,5 tu do trén cot giam va
su kém tan cua natri benzoat trong acetonitril. Khi thay acetonitril bing methanol, két qua
cho thay pic natri benzoat dat hé sb bat dbi do natri benzoat tan tét trong methanol. Tuy
nhién, do sy ting d6 nhét cua hé dung méi methanol — nuéc 1am han ché sy chuyén khéi va
gia tang sy khuéch tan doc trong cot 1am pic don rong dan dén giam chiéu cao tin hiéu —
gay bat loi cho d6 nhay ciia phuong phéap. Do d6, nghién ciru khao sat hé pha dong 3 thanh
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phan acetonitril — methanol — nuéc 0.1% acid formic (30-20-50) cho két qua cac thang so
sac ky deu dat yéu cau.
4.2. Két qua tham dinh quy trinh phan tich

Két qua tham dinh cho thay €O su twong quan tuyén tinh gitra nong do va dién tich
pic cua natri benzoat trong khoang nong d6 1-20 ppm véi hé sb twong quan 16n hon 0,99%.
LOD va LOQ cua natri benzoat lan luot 12 0,02 ppm va 0,22 ppm. D6 thu hc31 tir 80-110%.
V61 RSD% tir 0,27-0,7%. Nhu vy, phuong phap da xay dung c6 d6 thu hoi va do lap lai
dat yéu cau.

V. KET LUAN

Nghién ctru di xay dung quy trinh dinh lwong chat bao quan natri benzoat trong thuc
pham cha lya st dung hé thong may HPLC THERMO-DIONEX, dau do UV-Vis, pha dong
gém MeOH — ACN - Acid formic 0,1%/nudc (30: 20: 50) va phét hién ¢ 235 nm. Quy trinh
da dugc tham dinh c6 tinh dic higu, dat tinh tuyén tinh véi hé s6 twong quan 13 0,9996, gidi
han phét hién va gigi han dinh luong thip, dat d6 dang va do chinh xac. Quy trinh di duoc
rng dung trén 5 mau cha lua trén thi trudng.
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