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Tém tat: Bai bao trinh bay quy trinh phan tichham lwong axit benzoic trong cac mau thwc phdm tir thit
trén may HPLC vé&i cac didu kién tdi wu da xac dinh dwoc nhw: nhiét dd phong; cot C,g; detector DAD, A
= 235nm; thé tich mau tiém 10uL; ti 1&é dung méi pha dong MeOH:dém acetat (50:50), téc dd dong
0.8ml/phut. Quy trinh da xay dwng dap rng cac yéu cau tiéu chudn AOAC: Khoang tuyén tinh; Phuong
trinh dwong chuan; Hé sb twong quan; Gidi han dinh tinh LOD = 0.03ppm; gi¢i han dinh lwgng LOQ =
0.05ppm; RSDisi gian ru= 0.33%; RSDuisn tich peak= 1.63%; DO thu hdi H% = 90%+96%; So sanh thd» nghiém
phan tich lién phong cho thdy phwong phap da xay dwng chokét qua tét. Phan tich 54 mau san pham tir
thit trén thi trworng, két qua cho thdy cac mau d&m béng, thit ngudi déu dat yéu ciu vé chi tiéu chat phu
gia axit benzoic, tuy nhién cé 13/28 mau (chiém 46.43%) cha heo va cha bd khéng dat do ham lwong
axit benzoiccao hon tir 1.3 + 6 1an so véi tiéu chuén Viét Nam.

Tir khoa: chét phu gia; axit benzoic; natri benzoat; san pham thwc pham tir thit; HPLC.

1. D4t van dé

Axit benzoic (E210) va mudi natri benzoat (E211) 1a
chat bao quan thyc phim dwoc cong nhan Ia an toan
GRAS (generally recognized as safe) véi diéu kién sir
dung dtng tiéu chuan d ban hanh. Theo tiéu chuan FDA
cia My, ham lugng natri benzoat trong cic san pham
khéong vuot 0,1% tinh theo trong lugng. Nghién ctru vé
an toan va stc khoe, viéc str dung axit benzoic va mudi
clia nd trong cac san phdm nudc giai khat co chira axit
ascorbic (vitamin C, E300) s€ c6 nguy co tao ra benzen,
do la mot chét cuc doc, co thé gay ung thu. Ngoai ra,
chit phy gia nay 1a mot trong nhimng yéu t6 gop phan gay
di tmg va méic hoi ching ADHD - ting tinh hiéu dong
thai qua ¢ tré em, néu ding qua lidu hoic su dung
thuong xuyén. Mit khac, sy chuyén hoa axit benzoic &
gan tao thanh axit hippuric s& can sy tham gia cua
glycine, anh huong dén bét ky chirc ning hodc sy trao
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dbi chit trong co thé co lién quan dén glycine nhu giam
creatinin, glutamin, uré va acid uric mau [4], [5], [6].

Tai Viét Nam, axit benzoic dugc B Y té (BYT)
cho phép str dung trong thyc pham 1am chat bao quan
chéng nim men, ndm mdc [2]. Theo tiéu chudn hién
hanh cia BYT, lidu lugng st dung trong thuc pham la
tir 50mg - 2.000mg/kg tiy timg san pham; riéng ddi véi
cac san pham thuc pham tir thit thi ham luong ti da cho
phép 1a 1000mg/kg san pham. Hién nay, tiéu chudn Viét
Nam (TCVN) duoc 4p dung dé xac dinh ham luong axit
benzoic trong cAc san pham rau qua [2], [3]. Nhin
chung, phuong phap xac dinh hoat chét axit benzoic
trong cac nén miu rén khac nhau chwa dugc xdy dung
thanh quy chuén va chua duoc nghién ciru rong rai. Bai
bdo nay s& dé xuat quy trinh phan tich ham lugng axit
benzoic trong cac mau san pham thyc pham tir thit bang
phuong phap sic ky 1ong hiéu ning cao.

2. Thwec nghiém
2.1. Héa chat, thiét bj

Céc hoa chat dwoc sir dung trong nghién ciru 1a hoa
chat thudc loai tinh khiét phan tich (hing Meck).
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Axit axetic (CHsCOOH), metanol (CH3OH), dung dich
dém axetat 0.01M (CH;COONH,/CH;COOH) pH 4,5. Chat
chuan axit benzoic (CeHsCOOH), kali hexaxyanoferat
(K4[Fe(CN)6] 3H,0), kém sulfat, (ZnSO04.7H20). Nudc
cat 2 lan, du tiéu chuan dé sir dung trong phan tich
HPLC. Thiét bj sic ky long hiéu niang cao (HPLC)
Aligent 1200, c6 gin detector DAD; c¢ot Cig (4.6mm X
250nm x 5um).

2.2. Phwong phap nghién ctru

- T6i wu cdc diéu kién phan tich sdc ky HPLC:

Budc séng hép thu axit benzoic: Tién hanh quét
dung dich chuén axit benzoic trén may do quang UV-
VIS tai dai budc song tir 200nm+400nm.

Thanh phan pha dong: Sir dung hé pha dong gom:
MeOH/H;0 (dém axetat 0.01M, pH=4.5). Tién hanh
quy trinh phan tich véi dung dich chuén trén hé théng
sdc ky dé tim thanh phan pha dong t6i wu cho qui trinh
phan tich.

Téc d6 dong pha dong: Tién hanh khao sat tbc do
dong tai 4 gia tri khac nhau (0.5ml/phat; 0.8ml/phtt;
Iml/phut; 1.2ml/phut) véi cac thong sd khac ciia hé
thdng HPLC (budc song hap phu di quét dugce, nhiét do
cot, thé tich tiém mau).

Khoéang tuyén tinh va lap duong chudn: Chuan bi
cic dung dich chuin co nong do 10ppm 20ppm
50ppm 100ppm. Chay sic ki cac diém chuan theo diéu
kién sic ki d3 duoc tdi wu dé xac dinh dién tich peak
ctia timg diém chuan. Xay dung khoang tuyén tinh cta
dudng chuén.

- Khao sat gioi han phat hién (LOD) va gioi han
dinh lvong (LOQ):

Tién hanh phan tich cic dung dich chuin axit
benzoic theo ndng do giam dan dé x4c dinh ndng do nhod
nhét Crin. MOt mau ¢o gi6i han dinh tinh (LOD) khi tin
hiéu do duoc 16n hon hoac b??mg ba lan tin hiéu nén
(3S/N) va c¢6 gidi han dinh lugng (LOQ) khi tin hi¢u do
dugc 16n hon hodc bang 10 lan tin nén (10S/N). Trong
d6: S 1a chidu cao peak wng véi nong dd Cpin; N 14 chiéu
cao cuia nén tai peak can xéac dinh.

- Quy trinh X Iy mdu

Tao mau tring: Can chinh x4c mot lwong mau trong
khoang 200g thit heo vai, cit nho, dé lanh khoang 10
phut, xay, gid tao d két dinh. Géi dinh hinh nguyén li¢u
cho chit bang 14 chudi va hip chin khoang 10 phut.

Quy trinh xr 1y miu da tdi wu: Xay nho mau, cin
chinh xac mot lwong mau trong khoang 5g cho vao cbe
100ml, thém 30ml NaOH 0.1M, khudy trong khoang 10
phut, dun cach thiy mau & 70°C trong 30 phut. Tiép

theo, dé ngudi, chinh pH dén khoang 8,5 bing dung
dich H»SO4 10%, thém 2ml KiFe(CN)s 15% va 2ml
ZnS04 30% dé loai tap chat, thém 10ml C2HsOH, siéu
4m mAu trong thoi gian 45phit va dinh mirc bang dung
dich dém dén 50 ml. Mau duoc li tim dé loai bo phan
ba rén, thu phan dich trong. Tién hanh loc miu dich
trong qua phin loc 0.2um, cho vio vial va phan tich mau
trén may HPLC.

- Khdo sat hiéu sudt thu hoi ciia quy trinh:

Chuén bi cdc miu cha dugc thém chét bao quan
axit benzoic voi cac ham lugng chinh xac. Sau do, tiép
tuc xur Iy mau nhu quy trinh da nghién ciru va phan tich
trén HPLC. Tur két qua thu duogc, tinh hi¢u suét thu hoi
theo cong thuc sau: H% = (C;1-C;)/Cs*100. Véi C; la
ham luong axit benzoic ¢6 trong mau sau khi thém; C,
1a ham lwong axit benzoic c6 trong mau tring; Cs la
ham luong chit chuan cho vao miu tréng.

- Phén tich ham lwong axit benzoic trong mgt s
mau thyc pham 1am tar tht trén thj treong:

Lay mau: Mau thyc pham duoc 1ay ngiu nhién trén
thi truong thanh phd Pa Ning. Mdi mau ldy khoang
100g cho vao tui polyethylene kho, sach, dong kin, dién
thong tin va chuyén vé phong thi nghiém phan tich. Sau
d6, mau duge déng nhét dén khi nhé min, df”)ng déu, bao
quan trong t0i kin & nhiét do khoang 3°C+5°C.

Tién hanh x&r Iy mau va phan tich mau theo quy
trinh dd t6i wu. So sanh két qua phan tich ham luong
axit benzoic trong mot sé mau thyc phdm tir thit trén thi
truong véi TCVN.

3. Két qua va thao luan
3.1. Chon lwa diéu kién sac ky

- Khdo sdt buéc séng hap thu

Tién hanh quét mau chuén axit benzoic tai khoang
bude sdng tr 200nm-=+400nm, chdng t6i thu nhan duoc
gia tri budc song cuc dai Amax = 235nm.

- Khdo sat thanh phan pha déng

Khao sat thanh phan pha dong thu nhan sic ky db
nhu Hinh 1.

Khi ti ¢ MeOH: @ém acetat = 70:30; thoi gian luu
14 2,392 phat (1); ti 16 MeOH: dém acetat = 60:40; thoi
gian luu la 2,788 phat (2); ti 1é MeOH: dém acetat =
50:50; thoi gian luu 1a 3,604 phuat (3); ti 1€ MeOH: dém
acetat = 40:60; thoi gian luu la 5,029 phat (4); ti 1€
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MeOH: dém acetat = 30:70; thoi gian luu la 7.631 phut
(5). Két qua nghién ctiu cho thay, ti 16 MeOH trong hén
hop pha dong cang nho, d6 phan cyc cua pha dong cang
tang lam kha nang rira giai cac chat trong cot kém, axit
benzoic bi giir lai trong cot 1au hon, hinh dang peak
khéng sic nhon. Khi ti 16 MeOH trong hdn hop pha
dong tang lam cho peak xuat hién sém va hinh dang
peak can dbi hon. Do vay, dwa vao sic ky do va thoi

Bdng 1. Két qua khdo sat tr, H, Speak khi thay doi
thanh phan pha dgng

gian luu, chung t6i lya chon ti 1€ pha dong MeOH: dém
acetat = 50:50, ang véi thoi gian luu 1a 3,604 phut dé
phan tich. Két qua khao satthoi gian luu, chiéu cao, dién
tich peak (Speak) khi thay ddi thanh phan pha dong duoc
thé hién trén Bang 1.

- Khdo st toc dé dong pha dong

Két qua khao sat téc do dong cua pha dong trong
qua trinh chay séc ky duoc thé hién trén Hinh 2.

Bdng 2. Két qua khdo sat thoi gian lueu, chiéu cao,
Speak khi thay déi téc dé dong

Thanh | Thei | Dien | Tin hicu Técap [ Thoi | BE | Spac | Ap
e A
(MeOH: (phat) (mAU) phl],t ph,ut bér’
bém)
70/30 2390 | 33711 | 587.1 05 7972 | 045 | 68056 | 78
60/40 2788 | 36279 | 645.1 08 4829 | 022 | 44849 | 128
50/50 3.604 | 43170 | 586.9 1.0 3604 | 022 | 43170 | 156
40/60 5.029 32735 404.7 1.2 3.016 0.20 2934.7 191
30/70 7631 | 33826 | 2442
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Hinh 1. Sdc ky do tiwong tmg Véi cdc diéu kién khac nhau vé thanh phdn pha déng
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Hinh 2. Anh hweng cia toe dé dong dén thoi gian heu ciia chat phan tich

Két qua nghién ctu cho thay, khi téc do dong pha
dong nho, thoi gian luu cta chat phén tich ting, hinh
dang peak khdng sic nhon, bé rong day 1on. Khi tée do
dong ting 1én, thoi gian luu mau phan tich trén pha tinh
giam. Tuy nhién, néu téc o dong qua Ién c6 thé gay ra

hién tugng nhiém tap chat ¢ nén miu va lam ting ap
suét cot nén dé gay hong cot. Nguoc lai, khi van toc pha
dong cang nho, & luc giira chat phan tich va pha tinh
cang 16n nén chit phan tich bj luu gitr trén cot 1au hon,
t5n nhidu thoi gian phan tich mau. Theo két qua phan
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tich trén sic ky dd, chang toi chon tbc do dong thich
hop la 0.8ml/phdt (ap suat cot 128bar), twong ng Vi
thoi gian luu 4,829 phat.
3.2. P6 twong thich cuia hé théng sac ky

Tiém lap lai 5 1an dung dich chuén axit benzoic trén
may HPLC Aligent 1200. Két qua thu duoc trén Bang 3
cho thiy peak c6 do can xtng, sé dia ly thuyét, céc gia
tri RSD déu dép tng yéu cau. Pdi véi phuong phap
HPLC, RSD cua thoi gian luu < 1% va cua dién tich
peak < 2% la chap nhan duoc.

Bdng 3. D¢ twong thich cua hé thong sac ky

TT Théng sb Két qua
1 | Thoi gian luu tr (phit) 4.871
2 | RSD cua thoi gian luu (%) 0.33
4 | RSD cua dién tich Peak (%) 163
5 | Sbdialy thuyét 9064
6 | Hésb ddi xang cua peak (T) 1.68

3.3. Khao sat khoang tuyén tinh va xay dwng
dwong chuan

Speak A
6000 y=41.62x + 46.09
5000 R?=0.999

4000

3000 /
2000 //
1000 poe

0 . . : >
50 100 150 Cehugn, ppm

Hinh 3. Pé thj biéu dién dwong chudn axit benzoic

Khao sat trén c4c dung dich chuan axit benzoic véi
cac nong do khac nhau tir 10ppm=+100ppm. Tién hanh
chay sic ky 5 diém chuan véi cac thong sé toi uu cua
qua trinh sic ky (ti 1é pha dong MeOH: dém axetat =
50:50; téc d6 dong pha dong 0.8ml/phat; A= 235nm).
Két qua thyc nghiém thu duoc trén Hinh 3 cho thay c6
su phu thudc tuyén tinh chat ché gitra nong do va Spea
cua axit benzoic trong khoang nong d6 di khao sét.

3.4. Khao sat db Iap lai

Két qua phan tich phu thudc vao quy trinh xu ly
mau, phuong phap phan tich va nén mau. Tién hanh xéac
dinh d¢ lap lai cia phuong phap trén 5 nén miu khac
nhau vai cac loai san pham sau: cha heo hap, cha heo
chién, xtc xich, cha bo, cha gid séng. Xac dinh d¢ lap

lai bing cach phan tich mau lap lai 5 14n cua tung loai
san pham qua cac giai doan: can, xir Iy mau, do HPLC.
Tiép theo, xac dinh d6 léch chuan tuong d6i RSD% va
so sanh véi tiéu chuan cia AOAC tai nong do tuong
ang. Két qua xac dinh duoc thé hién trén Bang 5.

Badng 5. Két qud xdc dinh di tirong thich ciia hé thong HPLC

Ham lwong
R x axit benzoic RSD
Tén mau trung binh b %
trong mau
Cha heo hap 0.364 0.0072 | 1.99
Cha — heo | gy 0.0030 | 0.78
chién
Nem cho
Tan An 0.151 0.0025 | 1.65
Cha bo 0.569 0.0062 1.09
Cha gio heo 0.130 0.0025 | 1.96

3.5. Khao sat do dung

- Sw ddp 1ng cua quy trinh phan tich véi cac mau
¢6 nong dg khac nhau

Pé xac dinh do ding, ching t6i tao 3 mau cha hap
¢6 ham lugng axit benzoic cao tuong ing gap 3+6 lan
ham lugng axit benzoic cho phép va tién hanh phan tich
nhu quy trinh d3 téi wu. Két qua dugc thé hién trong
Bang 6.

Bdng 6. Xdc dinh dé thu hoi cia QTPT véi cac mdu chd
¢6 ham lwong khac nhau

MALU C% Ehl.l'C C%,phén H %
te tich

1 0.3018 0.2869 95.1

2 0.3778 0.3434 90.9

3 0.4852 0.4646 95.7

- Bdnh gid hé sé thu héi cia quy trinh phan tich

Tir két qua Bang 6 cho thdy, do thu hdi cua axit
benzoic trén cac mau cha trong khoang tir 90% dén
96%. Gia tri H% nay phd hop véi yéu cau trong quy
dinh vé do thu hoi cia AOAC Ia tir 90%-105%.
3.6. Gi&i han phat hién (LOD) va gi&i han dinh
lwong (LOQ) cua phwong phap HPLC

Tién hanh khao sét cac ndng do chuan axit benzoic
tir 10ppm xudng 0.03ppm dé xac dinh giéi han dinh tinh
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LOD va giéi han dinh lugng LOQ. Két qua dugc thé
hién trong Bang 7.

Bdng 7. Két qua xdc dinh cac gidi han dinh tinh LOD
va gidi han dinh lwrong LOQ

Nong do ) Chiéu | Chiéu cao

chuan, Lan | cao peak nhieu SIN
C (ppm) (H=S) (h=2N)

10 1 80.7 0.25 322.8
5 1 40.5 0.25 162.0
3 1 26.5 0.25 106.0
2 1 13.9 0.30 46.33
1 1 12.3 0.30 41.00
0.5 1 11.5 0.30 38.33
0.3 1 11.2 0.30 37.33
0.2 1 11.7 0.30 39.00
0.1 1 7.61 0.30 25.37
0.08 1 6.24 0.30 20.80
1 3.40 0.30 11.33
0.05 2 3.61 0.30 12.03
3 3.23 0.30 10.76
4 3.28 0.30 10.93
1 1.33 0.30 4.43
2 1.38 0.30 4.60
0.03 3 142 0.30 4.73
4 1.48 0.30 4.90

Nhu vay, gigi han dinh tinh LOD = 0.03ppm va
gidi han dinh lugng LOQ = 0.05ppm.

3.7. Két qua kiém tra lién phong

Pé danh gia do chinh xac cua phuong phap da xay
dung, ching tdi so sanh két qua thar nghiém tham chiéu
qua kiém tra lién phong thi nghiém. Tién hanh phan tich

ham lugng axit benzoic trong 3 mau cha, trong d6 ¢ 1
mau cha thi truong va 2 mau cha ty ché bién. Cac mau
cha duogc chia 1am 2 phan, 1 phan goi dén Trung tam
Phan tich - do luong Khu vyc 2 (TTPLKV2) va phan
con lai dugc phéan tich theo phuwong phap da xay dung
tai phong thi nghiém Khoa Héa - Truong Dai hoc Su
pham - Pai hoc Pa Ning. Két qua phén tich cua hai
phong thi nghiém dugc thé hién trong Bang 8. Két qua
phan tich cho thiy phuong phap di xay dung kha chinh
Xac so véi két qua phan tich cia TTDLK V2.
3.8. Két qua phan tich trén mot sé mau thj trwong
Tién hanh phan tich 4 loai san pham thuc pham tir
thit v&i tong 54 mau trén thi truong (cha heo, cha bo,
diam boéng, thit ngudi) tai cac khu vuc Hoa Khanh, Chg
Con, Cam Lé, Thanh Khé trén dia ban thanh phé Pa
Ning. Két qua (Hinh 5) cho thay hau hét cac mau dam
bong va thit nguoi déu dat yéu cau vé chi tiéu chat phu
gia axit benzoic. Tuy nhién, cac mau cha heo va cha bo
c6 ti 1& vuot yéu cau vé tiéu chuan chat phy gia axit
benzoic, ¢6 13/28 mau cha heo va cha bo khong dat
(chiém 46.43%).
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Hinh 5. So sdnh ham lwong axit benzoic trong c4c mau
san pham véi TCVN

Bdng 8. Két qua kiém tra lién phong thi nghiém chdt phu gia axit benzoic trong mét s6 san pham thyc pham tir thit

Mau Ngudn géc Ham lwong | Ham lweng phéan tich, ppm
E211, ppm —
TTPLKV 2 | QT dé xuat
Thit heo xay, séng | Tu ché bién 1649 1884 1544
Cha heo chién Tu ché bién 1251 1113 1267
Cha heo hip Chg Hoa Khénh - 4149 4208

- MAu cha heo: Tong s6 mau phan tich 1a 14 mau,
trong d6 c6 7 mau khong dat. Ham luong cic mau
khong dat cao gap 2-6 1an so véi TCVN.

- Mau cha bo: Tong sb mau phan tich 1a 14 mau,
trong d6 c6 6 mau khong dat. Ham luong cac mau
khong dat cao gap 1.3-5.3 1an so véi TCVN.
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- Mau dam bong, thit ngudi: Téng sé mau phan tich
la 26 mau va cac mau phan tich c6 ham luong axit
benzoic rat thap hoic khong phat hién. Vay cac mau
dam bong, thit ngudi déu coé ham luong chat phu gia
axit benzoic phu hop véi TCVN.

4. Két luan, kién nghi

Phuong phap dinh luong chat bao quan axit benzoic
trong mot s6 san pham thyc pham tir thit bang phwong
phap HPLC da duoc xay dyng va tham dinh. Céc két
qua thyc nghiém thu dugc cho thiy phuong phap cé
gidi han dinh luong rong, do twong quan tuyén tinh chat
ché gitra ndng d6 va dién tich peak, do lap lai va do thu
hoi kha tot; da kiém tra 54 miu san pham thuc pham tir
thit tai thi truong Thanh phd Ba Ning. Két qua kiém tra
cho thdy: c6 13/28 mau cha heo va cha bo khong dat
tiéu chuan cho phép cua Bo Y té (chiém 46.43%). Tat
ca 26 mau dam bong va thit ngudi déu dat yéu ciu vé
chi tiéu chat phy gia axit benzoic. Voi cac s6 liéu da
phan tich cho thdy, hién nay mot s co so san xuat uy
tin da budc dau cé y thic trong viéc sir dung phu gia
thuc phdm trong qué trinh san xuét. Tuy nhién, bén canh
d6 van con c¢6 mot s6 co s¢ van vi pham trong viéc sir
dung phu gia bao quan. Thong thudng cac mau cha heo,
cha bo khong dat chi tiéu ATVSTP dbi voi chat phu gia
axit benzoic thuong dugc bén & tiém banh my gan khu
phd cho, truong hoc. Vay cac co quan chic ning can

phai ting cuong thong tin, khuyén céo va kiém tra cac
co s& san xuat thuong xuyén dé cac co sd nay co thé
cung cap duoc cac san pham dat yéu cau vé VSATTP
cho nguoi tiéu dung.
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OPTIMIZING THE PROCESS OF ANALYZING AND EVALUATING CONTENT OF BENZOIC
ACID ADDITIVES IN SOME MEAT PRODUCTS USING HIGH - PERFORMANCE LIQUID
CHROMATOGRAPHY

Abstract: This article presents a process for analyzing benzoic acid in meat products using high-performance liquid
chromatography (HPLC) in defined optimal conditions (room temperature; C18 column; detector DAD, A = 235nm; injection sample
volume 10pL; ratio of mobile phase solvent MeOH/acetate buffer 50:50 with a flow rate of 0.8 mL/min). The established process
meets the standard requirements of AOAC:directrix equation, correlation coefficient; limit of detection LOD = 0.03ppm and limit of
quantification LOQ = 0.05ppm; RSDretention time = 0.33;RSDpeak area = 1.63%; recovery level, H% = 90% + 96%; Interlaboratory test
comparison shows that the method constructed has brought good results. Analyzing 54 samples of food products made from meat
collected in the markets proved that the samples of ham and cold cuts satisfied quality indicators for benzoic acid additives;
however,13 out of 28 samples (occupying 46.43%) of pork pie and beef pie failed to meet those indicators, for their content of benzoic
acid was as high as 1.3 + 6 times compared to Vietnamese standards.

Key words: additives; acid benzoic; natribenzoate; meat products; HPLC.
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