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Abstract

A high-performance liquid chromatography coupled with photodiode array detection (HPLC-PDA) method
was developed and validated for the simultaneous determination of nine preservatives, including benzoic acid
(BA), sorbic acid (SA), methylparaben (MP), ethylparaben (EP), propylparaben (PP), isopropylparaben (iPP),
phenylparaben (PheP), butylparaben (BP), and isobutylparaben (iBP), in dietary supplements. Samples were
extracted by ultrasound-assisted extraction with 80% methanol for 10 min and purified using Carrez reagents.
Chromatographic separation was performed on a SilicaChrom® C18 column using methanol and 20 mM
ammonium acetate buffer (pH 4.3) under gradient elution, with detection at 230 nm for BA and 254 nm for the
remaining analytes, and an injection volume of 20 pL. The method was validated according to the International
Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human Use (ICH Q2(R2))
guideline and demonstrated satisfactory specificity, linearity, sensitivity, accuracy, precision, and robustness.
Working ranges were 0.5 - 20 mg/L for most analytes, with limit of detection (LOD) and limit of quantitation
(LOQ) of 0.02 - 1.34 mg/kg and 0.07 - 4.07 mg/kg, respectively. Recoveries ranged from 90.8% to 109.2%,
and repeatability and intermediate precision showed relative standard deviations below 2%. The method was
applied to the analysis of 41 commercial health supplement samples. The estimated dietary exposure levels of
the detected preservatives were below the corresponding acceptable daily intake (ADI) values established by
JECFA. However, when compared with the current Vietnamese regulation QCVN 4-12:2010/BYT, the

estimated exposure exceeded the corresponding ADI for some products, particularly among children.
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Xac dinh dong théi acid benzoic, acid sorbic va cac paraben trong
thuc pham bao vé siic khoe bang HPLC-PDA:
Tham dinh phuong phap va danh gia miic phoi nhiém

Tran Thi Kim Sa', Dwong Hiru Huy?, Huynh Thi Lé Dung?, Nguyén Thi Huwong',
Pham Ngoc Lién', L& Thi Thay Tién!
"Trung tam Kiém sodt bénh tdt tinh Tdy Ninh, Tdy Ninh, Viét Nam
2Khoa Céng nghé thiee pham, Truwong Pai hoc Cong Thirong TP.HCM, TP. Ho Chi Minh, Viét Nam
Tom tit

Nghién ctru dugc thyuce hién nham phat trién va tham dinh phuong phap HPLC-PDA dé xac dinh dong thoi
chin chat bao quan thuc pham gdm acid benzoic (BA), acid sorbic (SA), methylparaben (MP), ethylparaben
(EP), propylparaben (PP), isopropylparaben (iPP), phenylparaben (PheP), butylparaben (BP) va
isobutylparaben (iBP) trong thuc pham bao vé stic khoe (TPBVSK), dong thoi img dung phuong phap dé khao
sat ham lugng va wdc tinh mirc phoi nhidm qua ché d¢ an. Mau duoc xir Iy bang phuong phéap chiét siéu am
v6i methanol 80% trong 10 phit, két hop v6i lam sach bang thudc thir Carrez. Qua trinh phén tich dwoc thuc
hién trén cot SilicaChrom® C18 véi methanol va dém amoni acetat pH 4,3 theo chuong trinh gradient, tde do
dong 1a 1,0 mL/phut, nhiét d9 cot 1a 30°C va thé tich tiém 1a 20 pL. Tin hiéu dugc ghi nhan & bude song 230
nm cho BA va 254 nm cho cac chat con lai. Phuong phép dugc thim dinh theo hudng dan cia Hoi dong qudc
té v& hai hoa cac yéu cau k¥ thuat dbi voi dugc phdm sir dung cho con nguoi (ICH Q2(R2)) va dap tng céac
tiéu chi vé tinh phu hop hé théng, d6 ddc hiéu, khoang tuyén tinh, gidi han phat hién (LOD), gi6i han dinh
luong (LOQ), d6 ding va do chum. Pudng chuan duoc xay dung trong khoang 0,5 - 20 mg/L véi hé sé tuong
quan 16n hon 0,995. Gia tri LOD va LOQ cuia phwong phap lan luot dao dong trong khoang 0,02 - 1,34 mg/kg
va 0,07 - 4,07 mg/kg. Do thu hdi dat 90,8% - 109,2%, trong khi d6 1ap lai va do lap lai trung gian déu ¢6 RSD
< 2%. Phuong phap duogc ap dung dé phan tich 41 mau TPBVSK thuong mai. Két qua udc tinh mirc phoi
nhiém budc dau cho thiy gia tri phoi nhidm cta cac chit bao quan dwoc phat hién thip hon luong an vao hing
ngdy chip nhan dugc (ADI) theo Uy ban hdn hop cc chuyén gia vé phu gia thuc phdm (JECFA), nhung khi
so v6i quy dinh hién hanh cua Viét Nam (QCVN 4-12:2010/BYT) mot s6 san phém c6 gia tri cao hon, dac biét

v6i nhom tré em.

Tir khéa: HPLC-PDA, thuc phdm bdo vé sitc khde, chit bao quan thirc pham, paraben, danh gid phoi
nhiém.

1. PAT VAN PE

Chat bao quan 1a nhém phu gia thuc phidm duoc st dung nhim kéo dai thoi han sir dung cta san phim
thong qua viéc trc ché sy phat trién cta vi sinh vat va han ché cac qué trinh gay hu hong thuc pham [1]. Trong
cong nghé thuc pham, cac chat bao quan duoc st dung phd bién bao gdm cac acid hiru co yéu nhu acid benzoic
(BA), acid sorbic (SA) va cac mudi twong tng, cing v&i mot sb paraben nhu methylparaben (MP) va
ethylparaben (EP) duoc phép sir dung trong mot sé nhom thuc phdm theo quy dinh hién hanh [2]. Mic du cac
chét bao quan nay dugc xem 1a an toan khi sir dung dl’mg lidu luong, viée sir dung vuot mirc cho phép hoic
khong dung quy dinh c6 thé gay ra nhitng anh hudng bt loi dén strc khoe ngudi tiéu dung [3-5]. D6i v6i nhém
paraben, mot sb hop chit nhu propylparaben (PP), butylparaben (BP), isopropylparaben (1PP) isobutylparaben
(iBP) va phenylparaben (PheP) di bi Uy ban Chau Au cdm sir dung ngay ca trong my pham do nhiing lo ngai
vé tinh an toan [6].

Thyc pham bao vé strc khoe (TPBVSK) 1a mot nhom trong khai niém chung vé thyc pham chirc ning bao
gdm thyc pham bd sung, thuc pham dinh dudng y hoc va thuc phim ding cho ché d6 an dic biét [2]. Thi
truong TPBVSK dang phat trién nhanh vé6i sy da dang vé ching loai, thanh phan va ngudn gdc xuét xt, dan
dén sy khéc biét vé chat lugng san pham. Vi vy, viéc xdy dung cac phuong phap phén tich tin cay dé kiém
soat ham lugng cac chat bao quan trong nhém san pham nay c6 v nghia quan trong ddi voi cong tac quéan Iy
chét luong va bao dam an toan thuc phém.
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Sac ky 1ong hiéu ning cao (HPLC) 1a phuong phap dugc st dung rong rii trong phan tich cic chét bao quan
nhd d6 nhay, d6 chon loc va kha ning dinh lugng tt. Tuy nhién, cac phuong phap di cong bd chi yéu tap
trung vao viéc xac dinh dong thoi BA va SA [7] hodc riéng nhom paraben [8], trong khi cic phuong phap cho
phép xac dinh dong thoi ca hai nhom chét bao quan trong nén TPBVSK con tuong ddi han ché [9]. Bén canh
6, rat it nghién ciru dong thoi khao sat cac paraben it phd bién nhu iPP, PheP, iBP, BP trong cting mot quy
trinh phan tich.

Viéc xac dinh dong thoi nhidu chat bao quan thuce phdm khoéng mic dinh rang tit ca cac chat déu dong thoi
c6 mat trong mot san pharn ma hudng dén xay dung mét phuong phap phan tich nhiéu chit c6 kha ning sang
loc va dinh lugng nhiéu chét trong cling mot lan phan tich. Cach tiép can nay c6 thé gop phan giam thoi glan
phan tich, lugng dung méi sir dung va ngudn luc can thiét so voi viée phan tich riéng timg nhom chat, dong
thoi tao thuan loi cho hoat dong giam sét cac chit bao quan trong TPBVSK, bao gém ca nhiing truong hop sir
dung khong phu hop hoic khong duoc cong bd.

Xuat phat tir nhitng yéu ciu trén, muc tiéu cua nghién ctru nay 1a phat trién va tham dinh phuong phap
HPLC-PDA dé xac dinh dong thoi chin chit bao quan gom BA, SA, MP, EP, PP, iPP, PheP, iBP va BP trong
TPBVSK. Sau khi thim dinh, phuong phap dugc 4p dung dé phan tich ham luong cua chin chit nay trong mau
TPBVSK luu hanh trén thi trudng va ude tinh mirc phoi nhidém cia ngudi tiéu dung ddi véi cac chit bao quan
duogc dinh luong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Poi twgng nghién ciru

Déi tuong nghién ctru gdm chin chat bao quan, bao gdm BA, SA, MP, EP, PP, iPP, PheP, iBP va BP. Cac
mau TPBVSK duoc khao sat thudc nhidu dang bao ché khéac nhau gém bot uéng, vién nén, vién nang cing,
vién nang mém, vién ngém va dung dich uéng. Mau dugce thu thap tai cic nha thudc dat tiéu chuén Thuc hanh
t6t nha thubc (GPP) trén dia ban tinh Tay Ninh.

Hai miu TPBVSK thuong mai thugc dang bao ché rén dugc lua chon dé khao sat va toi wu quy trinh xur ly
mAau, gdm mau vién nang va miu vién nén. Mau vién nang chira cao bach qua, cao giao ¢d lam, men gao do,
magie oxit va mot s6 thanh phan hoat chat khac. Ngoai ra, mau con c6 chit bao quan nipagin va nipasol. Mau
vién nén chira chii yéu vo qua mang cut, than hoat tinh, bot sdn va cac thanh phan hoat chat khac. Mau vién
nén dong thoi c6 chira chat bao quan sodium benzoate va potassium sorbate.

Mau tréng trong thi nghiém tham dinh phuong phap ciing c¢6 dang bao ché ran vai thanh phan gdm sodium
hydrocarbonate, acid citric khan, dudng tring, manitol, aspartam, mau thuc phim (sunset yellow) va bot huong
cam thyc pham tong hop. Miu tring dugc lwa chon dua trén nhin cong bd khong chira cac chit bao quan nhu
trong nghién ctru nay. Sau d6, dich chiét mau tring duoc tiém vao hé thong HPLC-PDA dé danh gia mirc d6
pht hop cia miu tring, dam bao khong chira cac chat phan tich muc tiéu.

2.2. Héa chit va chét chuin

Céc chét chudn gdm BA (99,5%), SA (99,7%) va iPP (99,9%) duoc cung cp bai Sigma-Aldrich (Hoa Ky).
Céc chat chuan khac gdm MP (100%), EP (99,9%), PP (99,9%), BP (99,9%), iBP (100%) va PheP (99,9%)
duge mua tir Vién Kiém nghiém Thudc Thanh phé Hd Chi Minh (Viét Nam). Methanol (MeOH) tinh khiét cip
HPLC, acid acetic (CH3COOH), ammonia (NH3), ammonium acetate (CH3COONH4) va zinc sulfate
(ZnS04.7H,0) duoc cung cép boi Merck (Pirc). Potassium ferrocyanide (K4[Fe(CN)s].3H,0) dugc mua tir
Thermo Scientific (Hoa Ky). Dung dich thudc thir Carrez I thu duoc bang cach hoa tan potassium ferrocyanide
vao nude cit véi néng dd 1a 15%, con dung dich Carrez II thu dugc b??mg cach hoa tan zinc sulfate vao nudc
cat véi néng d6 13 30%. Nudc siéu tinh khiét, c6 dién tro suat 18 MQ.cm, duogc su dung trong toan bg qua trinh
chuan bi dung dich, xir Iy mau va phan tich.

2.3. Thiét bi

Heé thong sic ky 16ng hiéu nang cao HPLC Shimadzu LC-20A (Shimadzu, Nhat Ban), gdm bom LC-20AD,
bo tiém mau ty dong SIL-20A va dau do mang diode quang (PDA) SPD-M20A, dugc st dung dé phén tich
chin chét bao quan thuc phém. Qua trinh phan tach dugc thuc hién trén cot SilicaChrom® C18 (150 x 4,6 mm;
5 um). Thiét bi siéu 4m Elmasonic (model: S300H) va may ly tim Hermle (model: Z206A) duoc st dung trong
qua trinh xtr 1y mau.
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2.4. Phuong phap nghién ctru
2.4.1. Phwong phap phan tich

Phuong phap HPLC-PDA dugc sir dung trong nghién ciru nay dé xac dinh dong thoi chin chat bao quan.
Duya trén cac cong trinh da cong bd [9-11], cac diéu kién sic ky ban dau gdm pha dong methanol va dém amoni
acetat (pH 4,3), toe do dong 1,0 mL/phut, nhiét @6 cdt 30°C va budc song phat hién 230 nm dbi voi BA va 254
nm d6i véi cac chét con lai dugc Iya chon. Cac diéu kién nay dugc ap dung trén hé thong HPLC-PDA cua
phong thi nghiém dé danh gia kha nang phan tach dong thoi chin chét bao quan. Anh hudng cua loai cot C18
(250 x 4,6 mm va 150 x 4,6 mm; 5 pm) va thé tich tiém (10 va 20 pL) duoc khao sat & mirc tham do dé lya
chon diéu kién phu hop hon. Trén co sé cac diéu kién da chon, nghién ctru tap trung vao viéc khao sat chuong
trinh rira giai ctia pha dong nham cai thién kha nang phan tach chin chat phan tich. Cac chuong trinh rira giai
dugc danh gia dya trén thoi gian phén tich va do phén giai (Rs) giita cac peak, tir 6 lwa chon diéu kién sic ky
phu hop.

2.4.2. Phuong phdp xit Iy mau

Phuong phép chiét siéu 4m duoc su dung dé xur ly mau trong nghién ciru nay. Diéu kién xir ly mau dugc
khao st trén hai mdu TPBVSK dang rin, gdm mot mau vién nén va mot mau vién nang. Hai miu dugc lya
chon dya trén thong tin cong bd ¢6 chira cac chét bao quan thudc hai nhom co tinh chat hoa 1y khac biét: acid
hiru co gdm BA/SA va paraben (hop chét ester) gdm MP va PP. Céc yéu t6 khao sat gdm thoi gian siéu am (t
phit), ty 1& dung moi chiét trén khéi lugng mau (mL/g) va thanh phan dung méi chiét (% MeOH).

Quy trinh xir Iy mau dugc tham khao tir nghién ctru ctia So va cong su [9] v6i mot sd dicu chinh cho phu
hop nhu sau: can chinh xac khoang 1,00 + 0,05 g mau bang can phan tich c¢6 d doc 0,0001 g, thém V mL dung
moi chiét, 1ic déu va siéu am trong thoi gian t phit theo diéu kién khao sat. Sau d6, mau dwoc 1am sach bang
hdn hop thude thir Carrez gdm 1 mL Carrez I, lic déu va 1 mL Carrez II. Sau khi lic vortex 5 phiit, mau duoc
ly tam tai 4500 x g trong 5 phut. Phan dich long duoc thu vao binh dinh mae 20 mL, phén ba duoc chiét lap
lai hai 1an, mdi 1an bang 4 mL dung dich d&ém amoni acetat (pH 4,3). Gop toan bo dich chiét va dinh mtrc dén
20 mL. Mau dugc pha lodng thich hop trong pha dong va loc qua dau loc nylon 0,45 um trudce khi phan tich.
Thoi gian siéu am dugc khao sat ¢ 0 (lic tay dung dich 5 phut), 5, 10 va 20 phut v6i 4 mL MeOH 100%; ty 1¢
dung méi/miu dugc khao sat & 4 va 8 mL/g; va thanh phan dung méi dwoc khao sat vai MeOH & cac ndng do
30, 50, 80 va 100% (v/v). Piéu kién tdi wu duge lva chon dua trén ham luong chét phén tich thu dugc va tinh
pht hop ctia quy trinh xir Iy mau.

2.4.3. Tham dinh phirong phdp

Phuong phép duoc tham dinh theo hudng din ciia ICH Q2(R2) vé thim dinh quy trinh phan tich [12], voi
cac tiéu chi chép nhan duoc tham chiéu theo AOAC phu luc F [13]. Cac thong s6 thim dinh dugc danh gia,
gdm: tinh pht hop hé théng, d6 dic hiéu, tinh tuyén tinh, khoang lam viée, LOD va LOQ, d6 dung thong qua
do thu hdi, do 1dp lai, @6 chum trung gian va dg virng cua phuwong phap.

Tinh phu hop cta hé théng duge khao sat bang cach tiém 1ap lai sau 1an hdn hop chuan gom chin chat bao
quan tai né)ng d6 5 mg/L vao h¢ théng HPLC-PDA. Sau d6, d¢ 1ap lai cta thoi gian luu va dién tich peak, hé
s6 kéo dudi (T) va sd dia 1y thuyét.

Do dic hiéu duge danh gia bang cach khao sat mau traing TPBVSK, mau trang thém chuan va hdn hop
dung dich chuan tai mtrc 5 mg/L.

Khoang tuyén tinh dwoc danh gia bing cach chuin bi hdn hop cic dung dich chuén trong khoang tir 0,1 dén
100 mg/L. Sau d6, khoang 1am viéc ciia duong chuin duge xiy dung trong khoang tuyén tinh dé phuc vu cho
muc dich dinh luong.

LOD va LOQ duoc ude lugng bang cach phan tich 1p lai sau 1dn mau tring TPBVSK thém chudn & ndng
do thap (2 mg/kg). Sau d6, LOD va LOQ dugc wdce luong theo cong thire sau [12]:

LOD = 3,3 xSD/S

LOQ = 10 xSD/S
trong do, SD 1a d¢ 1éch chuén cua dién tich peak tir sdu lan do lap lai mau tréng thém chuén, S 13 hé sb gbc cua
dudng chuan.
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Do dung ctia phuong phéap duoc danh gia thong qua do thu hoi. Cu thé, do thu hdi dugce khao sat tai 3 mirc
noéng do thém chuan 100, 200 va 300 mg/kg, twong tmg voi 3 mirc ndng do trong dung dich do 5, 10 va 15
mg/L. Ba mtrc thém chuén nay nam trong khoang duong chuén tir 0,5 dén 20 mg/L. M&i muc thém chuan duoc
thuc hién tdi thiéu ba lan lap lai. T d6, do thu hdi (R, %) va do lap lai (RSDy, %) duoc tinh toén theo cong
thire sau:

_ Cdo
R (%) = C X 100%

thém

SD
RSD; (%) =& % 100%

trong d6, Cgo va Cinem 14n luot 1a ndng do cac chit bao quan do dugc va thém vao mau trang, SD 1a do léch
chuan cia cac lan do lap lai tai m&i mic thém chuén. € 1a ndng d6 trung binh ciia cac chat bao quan tai mdi
mirc thém chuén.

Ngoai ra, d¢ lap lai trung gian ciing dugc danh gia bang cach thyc hién lap lai cic thi nghiém thu hdi & ba
ngdy khac nhau cing véi cac mirc thém chudn 100, 200 va 300 mg/kg. Sau d6, d6 1ap lai trung gian (RSDg,
%) duogc tinh theo cong thirc sau:

SDy

trong do, SDg 1a d6 1éch chuén cta cac 1an do lap lai tai mdi murc thém chuén cta toan bd cac ngay thi nghiém, C
1a ndng do trung binh clia cac chat bao quan tai mdi mirc thém chuén tuong Gmg.

Do ving cta phuong phap dwoc danh gia bang cach thay d6i c6 cha dich mot sb diéu kién phan tich quanh
gia tri nghién ctru, bao gém pH cia dung dich dém amoni acetat va nhiét d¢ cot séc ky. Cu thé, pH cta dung
dich dém dugc diéu chinh ¢ hai mic 4,25 va 4,35, trong khi nhiét do cot dugc thay d6i ¢ 29°C va 31°C. Cac
thi nghiém dugc thyc hién trén mau thém chuan & mic ndng do 200 mg/kg theo quy trinh phan tich da thiét
1ap. Sau do, sai 1éch thoi gian luu va hiéu suét thu hdi gitra hai didu kién (diéu kién ban dau va diéu kién thay
dd1) duoc tinh toan.

2.4.4. Phirong phép wée tinh liéu phoi nhiém

Muc phoi nhiém qua ché d6 an uéng dugc udc tinh dya trén ham lugng chét bao quan dinh lugng dugc
trong cac mau TPBVSK va luong tiéu thu san pham. Trong nghién ctru ndy, tong cong 41 mau TPBVSK duoc
mua truc tiép tir cac nha thude co ching nhan GPP trén dia ban tinh Tay Ninh, véi dﬁy d0 nhan mac, con han
sir dung. Sau d6, mau duoc phan tich trén thiét bi HPLC-PDA tai diéu kién phan tich da chon. Ham luong chét
phan tich C (mg/kg) c6 trong mau dugc tinh theo cong thirc:

C, XV
C (mg/kg) = XF

trong d6, Cy 12 ndng do chét phan tich cé trong dung dich do (mg/L), V 1a thé tich binh dinh mtrc (mL), m 1a
khéi lwgng miu (g), F hé sb pha lodng (néu c6).

Dua trén két qua ham lugng chat nghién ciru c6 trong mau, hudng dan liéu dung ciia nha san xuét, trong
lwong co thé tham khao tir T6 chirc Y té thé giéi (WHO), lidu phoi nhidm cac chit bao quan nay dugc ude
lwong théng qua qua con duong in udng. Cu thé, liéu phoi nhiém hang ngay qua ché do an udng (DE, mg/kg
thé trong/ngay) duogc tinh theo cong thirc sau [14]:

CxD

BW
trong d6, C 1a ham lwong chét phén tich c¢6 trong mau thyc phim (mg/kg), D 1a lwong thyc phim tiéu thu
(kg/ngay), BW la trong lugng co thé (kg).

DE =

DE duogc woc luong theo ting nhom tudi. Trong luong co thé gia dinh duogc sir dung lan luot 1a 12 kg dbi
v6i tré dudi 2 tudi, 20 kg d6i vai tré tir 2 — 6 tudi, 35 kg ddi vai tré tir 6 — 12 tudi va 55 kg ddi voi dbi tugng
trén 12 tudi [15].

S6 liéu phan tich va wéc lugng liéu phoi nhidm duge xir Iy bang phin mém Excel.

Vietnam Journal of Food Control - vol. S, no. 3, 2026



Tran Thi Kim Sa, Duong Huu Huy, Huynh Thi Le Dung, ... Le Thi Thuy Tien

3. KET QUA VA THAO LUAN
3.1. Lua chon diéu kién tach sic ky
Chuong trinh pha dong dugc nghién curu chi tiét nham lwa chon duoc diéu kién tach phu hop cho chin chét
bao quan thyc pham trén thiét bi HPLC-PDA. Bang 1 1 chuong trinh gradient pha dong phti hop duoc dp dung
trong nghién clru nay.
Bdng 1. Chuong trinh gradient pha dong. Pha dong A la methanol
va pha dong B la dém acetat 20 mM (pH 4,3)

STT Thoi gian (phiit) Ty 1€ A:B
1 0,00 - 6,00 40:60
2 6,01 —36,00 50:50
3 36,01 — 48,00 47:53
4 48,01 — 55,00 40:60

Hinh 1 trinh bay sdc ky dd cua chin chat bao quan thyc phém thu dugc trong diéu kién sic ky dugc chon.
Tai budc song 230 nm, duong nén xuat hién hién tuong sut tin hiéu do sy thay doi thanh phan pha dong trong
chuong trinh rira giai gradient. Hién twong nay thudng gip khi sir dung dau do PDA két hop véi cac dung moi
co do hép thu UV khac nhau. Tuy nhién, sy bién dong cua duong nén khong anh hudng dén viéc dinh luong
BA do tin hiéu nén 6n dinh tai thoi gian lvu ciia hop chéat nay (Hinh 1). Trong khi d6, tai budc song 254 nm,
dudng nén duy tri 6n dinh trong toan bd qué trinh phan tich, cho phép xac dinh chinh xac SA va cac paraben.

Panh gia hiéu ning sic ky cho thay tét ca cac hop chat déu duoc tach vai sé dia Iy thuyét (N) 16n hon 2000,
chimg o cot sdc ky co hidu qua tach tot. Hé s6 kéo dudi cuia cac peak nam trong khoang 0,949 — 1,017, cho
thdy cac peak c6 dang d6i xtng va khong xuét hién hién twong kéo dudi dang ké. Do phan giai (Rs) nho nhit
ghi nhan ddi véi cap d6ng phéan BP va iBP 1a 1,479, trong khi cac cap peak con lai déu ¢6 Rs 16n hon 2,0. Mic
du gi tri Rs cua cap BP va iBP xép xi ngudng 1y tuong 1,5, nhung quan sat trén sic ky do cho thay cac peak
nay van dugc phan tach rd rang va khong xay ra hién tugng chong 1ip anh huéng dén qua trinh nhéan dién va
dinh lugng. Nhin chung, cac két qua thu dugc chimg minh rang diéu kién sic ky dugc thiét 1ap trong nghién
clru nay c6 kha niang phan tach hiéu qua va dong thoi chin chat bao quan, dap ing yéu ciu cho cac budc tham
dinh va phan tich mau thyc té tiép theo.

(A) )
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1106577 |

MP | 54497

50

PheP [ 15072
B 113053
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T T T T
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Hinh 1. Sac ky d6 chudn ciia cac chat bao quan ¢ nong dé 5 mg/L. (4) do tai buéc song 230 nm
va (B) do tai buoc song 254 nm
3.2. Khio sat lya chon diéu kién xir Iy miu
3.2.1. Anh hwéng cua thoi gian siéu dm
Thfyi gian siéu am 12 mot trong nhiing yéu’ t6 c6 thé anh huong dén qua trinh chiét cac cﬂhét bao quan tu nén
mau ran, do qua trinh siéu am lam tang su tiép xuc gilta dung moéi va mau, qua do thic day sy di chuyén cta
cac chat phéan tich vao pha dung mai chiét. Trong nghién clru nay, thoi gian siéu am dugce khao sat & bon murc
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gdm 0, 5, 10 va 20 phut; trong d6, diéu kién 0 phut trong Ung v6i viée chi lic miu bang tay trong 5 phut,
khoéng thyuc hién siéu am, duoc xem nhu mau ddi ching cho qua trinh chiét siéu am. Bé danh gia riéng anh
huéng cta thoi gian siéu 4m, cac diéu kién khac dwoc giit ¢b dinh, bao gdm khéi lvong mau 1,00 £ 0,05 g, thé
tich dung méi chiét 4 mL MeOH 100% (v/v), phuong phap lic miu, diéu kién xir 1y bing thudc thir Carrez,
thé tich dinh murc cudi cing va cac diéu kién phan tich HPLC-PDA. Két qua trinh bay ¢ Hinh 2 cho thiy ham
luong ciia bbn chét bao quan dai dién (BA, SA, MP va PP) trong hai mdu TPBVSK déu tang khi thoi gian siéu
am tang tir 0 dén 10 phit va dat gia tri cao nhét tai 10 phut. Khi tiép tuc kéo dai thoi gian siéu 4m dén 20 phit,
ham lugng cac chét phén tich khong ting thém dang ké va co xu hudng giam nhe ddi voi mot sé chat. Do do,
thoi gian siéu 4m 10 phit duoc lwa chon cho cac khao sat tiép theo, nham dam bao kha ning chiét phu hop,
ddng thoi han ché thoi gian xir Iy mau.

2000

1500 A mOph m5ph wml10ph 20 ph

1000 A

Ham lwong (mg/kg)

500 A

BA SA MP PP
Chét bao quan thyre phim
Hinh 2. Anh hwéng cia thoi gian siéu dm dén ham heong cdc chat phan tich.
Thé tich dung méi chiét va nong dé MeOH dwoc giit ¢ dinh lan leot & 4 mL va 100% (v/v).
Piéu kién chiét 0 phiit twong vmg véi viéc chiét ldc tay 5 phiit, khong the hién siéu am

3.2.2. Anh hwéng cua ty 1@ thé tich dung méi chiét trén khoi heong mdu

2000 -

©h
=~ 1500
W
g
g 1000
g
":E% 500

0

BA SA MP PP
Chét bao quan thure phim

Hinh 3. Anh huong ciia ty 1é thé tich dung méi chiét trén khoi lwong mau dén ham lwong cdc chat phén tich.
Thoi gian siéu am va nong dé6 MeOH dwoc giik cé dinh lan luot 6 10 phiit va 100% (v/v)

Ty 18 thé tich dung mai chiét trén khéi lwong mau 1a mot trong nhimng yéu t6 anh huong dén kha ning chiét
céc chit bao quan tu nén mau rin. Trong nghién ctru nay, MeOH dugc lya chon lam dung moéi chiét do c6 kha
ning hoa tan ph hgp ddi véi cac chét phan tich va twong thich véi hé pha dong HPLC-PDA. Sau khi Iya chon
thoi gian siéu &m 10 phat, anh huong cia ty 1€ thé tich MeOH trén khéi lwong mau dugc khao sat & hai mirc
4:1 va 8:1 mL/g. Trong khao sat nay, khéi lwgng méau duoc giit & 1,00 + 0,05 g, néng d6 MeOH 100% (v/v),
thoi gian siéu am 10 phat va cac diéu kién xir Iy mau sau chiét dugc giit ¢6 dinh. Két qua trinh bay ¢ Hinh 3
cho théy ty 18 8:1 mL/g cho ham luong cua ca bdn chit bao quan dai dién (BA, SA, MP va PP) cao hon so véi
ty 16 4:1 mL/g & ca hai mau khao sat. Két qua cho thay viéc ting luong dung maéi chiét co thé tao diéu kién
thuén lgi hon cho qué trinh tiép xtc va hoa tan cac chét phan tich tir nén mau. Do do, ty 16 MeOH trén khi
lugng méu 8:1 mL/g duoc lya chon cho cac khao sat tiép theo.
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3.2.3. Anh hwéng cua thanh phan dung méi chiét

Thanh phan dung méi chiét c6 thé anh huong dén kha nang hoa tan va giai phong cac chat bao quan do sy
khéc biét vé tinh chat hoa 1y ctia chat phan tich va nén mau. Vi vdy, anh huong cua thanh phan MeOH trong
nude dugce khao sat tai cac mie 30%, 50%, 80% va 100% (v/v). Trong khao sat nay, khéi lugng mau dugce gitr
¢d dinh ¢ 1,00 £ 0,05 g, ty 1¢ dung méi trén khdi luong mau & 8:1 mL/g, thoi gian siéu am 10 phut va cac diéu
kién xir Iy mau sau chiét duoc giir khong d6i. Két qua trinh bay ¢ Hinh 4 cho thay ham lugng BA, MP va PP
tang theo thanh phan MeOH va dat gia tri cao nhat khi sir dung MeOH 80%. Ddi voi SA, MeOH 100% cho
ham lugng thu dugc cao hon so véi MeOH 80%, tuy nhién, su chénh léch khong déng ké. Viée bd sung nudc
vao MeOH c6 thé cai thién kha ning thAm udt va tuong tac giita dung moi voi nén mau, qua d6 hd tro qua
trinh giai phong cac chit phan tich, trong khi MeOH van dam bao kha ning hoa tan phit hop ddi vai cac chat
muc tiéu. Do d6, thanh phan dung moi MeOH 80% (v/v) duoc lya chon lam dung méi chiét phii hop trong
nghién ctru nay.

2000 -
m30% MeOH 50% MeOH
o 1600
g 80% MeOH  m100% MeOH
1))
E 1200 -
BN
g
E 800
g
S
- J I I I
0 4 — : , I L
BA SA MP PP

Chét bao quén thre phdm

Hinh 4. Anh huéng cia thanh phan dung méi chiét dén ham lwong cdc chat phan tich.
Thoi gian siéu dm va ty 1é dung méi/mau dwoc giik c6 dinh lan leot ¢ 10 phiit va 8 mL/g
Tur két qua khao sat, quy trinh xir Iy mau duoc lya chon nhu sau: can chinh xac khoang 1,00 + 0,05 g mau

vao ong ly tam, thém 8 mL MeOH 80% (v/v), lac déu va siéu am trong 10 phit. Sau d6, thém lan lugt 1 mL
Carrez I va 1 mL Carrez 11, lic vortex 5 phut va ly tam. Phan dich chiét dugc thu vao binh dinh mirc 20 mL.
Phan két tiia dugc trang rira hai 1an bang nudc cat, mdi 1an st dung 4 mL. Cac dich chiét dwoc gop lai va dinh
mirc dén vach bang dung dich dém. Dich chiét sau d6 dugc pha lodng bang chinh pha dong c6 thanh phan gom
40% pha A + 60% pha B khi can thiét, loc qua mang loc nylon 0,45 wm va tiém 20 pL vao hé thong HPLC-
PDA dé phan tich theo cac diéu kién sic ky da lya chon.

Bing 2. Két qua danh gid tinh phit hop hé thong

Muc tiéu BA SA MP EP iPP PP PheP iBP BP
RSD (%) 0,20 0,17 0,22 0,13 0,12 0,13 0,16 0,14 0,19
thoi gian luu
(min) = 1%
RSD (%) dién 0,80 0,05 0,08 0,03 0,09 0,18 0,23 0,27 0,28
tich peak cac
chét phan tich

< 1%

Hé sb kéo 094+ 096+ 097+ 098+ 096+ 096+ 096+ 096+ 1,02+
duoi: 095 097 097 0,99 0,97 0,97 097 0,97 1,04
T<2,0

Sé dia 1y 2169+ 2946+ 3375+ 15208 12220 11661 10186 9445+ 4999 +
thuyét: 2235 2981 3400 + + + + 9570 5165
N > 2000 15354 12310 11738 10304
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3.3. Thim dinh phwong phap
3.3.1. Tinh phit hop hé thong

Tinh phu hop ciia hé théng dugc danh gia thong qua sau lan tiém lap lai dung dich chuan hén hop ¢ ndng
d6 5 mg/L. Két qua trinh bay trong Bang 2 cho thay do lap lai cua hé thong t6t, voi do léch chuan tuong dbi
(RSD) ctia thoi gian luu va dién tich peak déu nho hon 1% ddi vdi tat ca cac chat phan tich. Bén canh dé, cac
peak sic ky c6 hé s6 kéo dudi nam trong giéi han chip nhan va sé dia Iy thuyét déu 16n hon gia tri yéu ciu,
chtg t6 hé thdng sic ky hoat dong on dinh va dap ung cac tiéu chi vé tinh ph hop ciia hé thong.
3.3.2. B¢ dac hiéu

Do dic hiéu ciia phuong phap duoc danh gia thong qua phén tich mau tring TPBVSK, mau tring thém
chuan va hon hop dung dich chuin 5 mg/L. Mau triang dugc kiém tra bang thong tin trén nhan va quan sat trén
sac ky d6 cua dich chiét mau trang, dam bao khong cé peak la xuat hién tai thoi gian luu ciia cac chit bao quan.
Sic ky db cta mau trdng, mau tring thém chuan dugc biéu dién trong Hinh 5. Két qua trinh bay trong Bang 3
cho thay khong phat hién tin hiéu ctia cac chit phan tich tai thoi gian luu twong Ung trong mau trang, chimg to
nén mau khong gay nhidu dén qua trinh phan tich. Pong thoi, chénh 1éch thoi gian luu gitra dung dich chuan
va mau trang thém chudn cua tat ca cac chit déu khong vuot qua 0,1 phut, dép tng tiéu chi vé d6 dic hiéu theo
hudng dan ICH Q2(R2). Cac két qua nay chimg minh phwong phap c6 kha niang nhén dién chinh xéc cic chat
phan tich trong nén mau ma khong bi anh huong boi cac thanh phan khac.

Bing 3. Két qua dg dic hiéu

s x Thoi gian luu (phit)
Nénmau —i——gx MP  EP iPP PP PheP  iBP BP
Mau tring Khong xuét hién tin hiéu

Mau chuan 6,437 8,076 9,686 14,809 21,239 23,579 32,525 40,101 42,971

Mau tring 6,516 8,161 9,778 14,851 21,275 23,608 32,539 40,091 42,962
thém chuan

Thoi giansai 0,079 0,085 0,092 0,042 0,036 0,029 0,014 -0,010  -0,009
l&ch (phut)

Quy dinh < £ 0,1 phat
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Hinh 5: Sic ky d6 ciia mau trang (4, B) va mau trdng thém chudn 100 mg/kg (C, D).
Sdc ky do A va C dwoc ghi tai bude séng 230 nm, con B va D dwoc ghi tai bude séng 254 nm
3.3.3. Khoang tuyén tinh, pham vi lam viéc, LOD va LOQ
Khoang tuyén tinh ctia phwong phéap dwoc khao sat trong dai ndng d6 0,1 - 100 mg/L dbi v6i BA, SA, MP,
EP, iPP va PP; 0,2 - 100 mg/L d6i v6i PheP va iBP. Trén co s¢ d6, dudng chuin duoc xdy dung trong khoang
0,5 - 20 mg/L dbi véi BA, SA, MP, EP, iPP, PP, PheP, iBP va BP dé phuc vu dinh lwong. Két qua vé& phuong
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trinh duong chuan va hé s6 xac dinh R? dugc trinh bay trong Bang 4. Nhin chung, d¢ tuyén tinh thu dugc 14 tin
cdy cho toan bd chat bao quan v6i R2 > 0,995.

LOD va LOQ cua phuong phap duoc xac dinh theo huéng dan ICH Q2 (R2) bang cach thém dung dich
chuén hén hop pha lodng dén nong do thap nhat co thé phat hién vao mau tring. Két qua vé LOD va LOQ ciia
céc chat phan tich dugc trinh bay trong Bang 4.

Bing 4. Phuong trinh dwong chudn, hé sé xdc dinh, LOD va LOQ

cuippinin Towmem  Wdcdw Lo 100
BA y =86272x + 5639,7 0,9999 0,23 0,69
SA y =268531x + 11945 1,0000 0,02 0,07
MP y =121374x +5955,3 1,0000 0,04 0,12
EP y=110821x +4605,8 1,0000 0,07 0,22
iPP y =107534x + 2867,6 1,0000 0,15 0,45
PP y =102602x + 515,9 0,9999 0,13 0,40
PheP y=91016x - 36647 0,9958 0,58 1,76
iBP y =90125x - 14361 0,9989 1,18 3,58
BP y =90015x - 52967 0,9986 1,34 4,07

3.3.4. B¢ dung

Do ding cta phuong phap dugc danh gla thong qua thi nghiém thu hdi trén nén mau trang Céc chat phan
tich dugc thém chuén vao mau & ba mirc ndng do 100, 200 va 300 mg/kg dé danh gia mirc d6 gan nhau cua két
qua phan tich & cac khoang ndng d6 nay, sau d6 dwoc xir Iy va phan tich theo quy trinh da lya chon. M&i murc
thém chuén duoc thuc hién vdi it nhat ba mau lap doc lap.

Két qua trinh bay trong Bang 5 cho thiy d6 thu hdi ciia cac chat phén tich nam trong khoang 90,8 - 109,2%.
Céc gia tri nay nam trong gidi han chép nhén theo AOAC phu luc F [13], ngoai trir gia tri do thu hdi cua BP 1a
109,2% cao hon tiéu chi chap nhan 107%. Két qua nay ching to phuong phap c6 do thu hdi tin ciy va c6 kha
nang xéac dinh chinh xéac cac chét bao quan trong TPBVSK ¢6 nén miu tuong ty.

Bing 5. Két qua dg thu hoi (R, %) va dé lap lai (RSD,, %)

100 mg/kg 200 mg/kg 300 mg/kg
Chat phan tich — (v Pothubdi,  RSD,  Ppthuhdi,  RSD, P} thu hdi

R (%) () R (%) (%) R (%)
BA 0,39 100,15 0,13 98,63 0,13 101,48
SA 0,03 92,56 0,04 92,19 0,02 95,51
MP 0,06 104,27 0,09 98,20 0,20 101,87
EP 0,19 94,97 0,01 95,61 0,34 99,95
iPP 0,30 95,51 0,15 96,70 0,39 101,94
PP 0,21 96,50 0,25 97,96 0,44 104,50
PheP 0,05 91,30 0,50 90,83 0,72 105,70
iBP 0,32 94,86 0,36 96,72 0,51 106,14
BP 0,82 103,73 0,61 102,82 0,72 109,21

3.3.5. Do chum

Do chum ciia phuong phap dugce danh gia thong qua hai thong sé bao gom do lap lai (RSDy, %) va do lap
lai trung gian (RSDg, %). D6 ldp lai dugc xac dinh bang cach phén tich tdi thiéu ba mau lap doc 1ap tai mdi
mirc thém chuén 100, 200 va 300 mg/kg theo quy trinh da chon. P9 lap lai trung gian dwoc danh gia bang cach
1ap lai thi nghiém vao ba ngay khac nhau va mdi ngay lap lai thi nghiém ba ldn véi cling cic muc thém chuan
clia thi nghiém d¢ 1ap lai. Do 1éch chuan tuong déi (RSD, %) dugc sir dung dé danh gia ¢o chum cta phuong
phap. Két qua dugc trinh bay trong Bang S va Bang 6.

Vietnam Journal of Food Control - vol. 9, no. 3, 2026




Simultaneous determination of benzoic acid, sorbic acid, and parabensin ...

Bing 6. Két qua dg thu hoi (%) va dé 1ap lai trung gian (RSDx, %)

100 mg/kg 200 mg/kg 300 mg/kg

Chat phan tich RSDr Do thuhdi, RSDr P thu hoi, RSDr D) thu hoi,

(%) R (%) (%) R (%) (%) R (%)
BA 0,13 100,53 0,16 99,29 0,10 101,33
SA 0,16 92,10 0,19 92,12 0,07 94,98
MP 0,09 104,28 0,18 98,43 0,10 101,60
EP 0,18 95,14 0,33 95,79 0,39 99,93
iPP 0,16 96,16 0,46 96,95 0,78 102,08
PP 0,21 97,50 0,52 98,32 0,93 104,82
PheP 0,34 91,22 0,89 89,86 1,41 108,88
iBP 0,11 98,05 0,81 97,33 1,44 104,67
BP 0,28 103,69 0,71 102,07 1,40 109,47

Két qua cho thay d6 1ap lai ciia phuong phép dat yéu cau, véi gia tri RSDr dao dong tir 0,04 - 0,34% (Bang
5). D6i v6i do lap lai trung gian, cac gia tri RSDg nam trong khoang 0,07 - 1,44% (Béng 6). Tt ca cac gia tri
RSD déu ndm trong mtc chap nhan 14 < 5,3%, cho thay su 6n dinh ciia quy trinh xtr Iy mau va hé thong phan
tich, dong thoi ching t6 phuong phap ¢6 6 chum cao va dap tmg yéu cau tham dinh theo hudng dan cia
AOAC [13].
3.3.6. Do vitng cua phwong phap

Do viing ciia phuong phap dugce trinh bay trong Bang 7 cho thdy sy thay d6i nho vé pH pha dong va nhiét
d6 cot chi 1am thay ddi khong dang ké thoi gian luu ctia cac chat phan tich, trong khi do thu hdi cua tit ca cac
hop chét van nim trong gidi han chip nhén theo yéu ciu cia AOAC [13]. Diéu nay chung to kha niang dinh
lwong cua phuong phap khong bi anh hudng dang ké boi cac bién dong nho cua didu kién phan tich, khing
dinh phuong phép c¢6 d6 viing tot va phii hop dé ap dung trong phan tich thudng quy.

Bing 7. Két qua dg viing ciia phwong phdp

< Sai léch thdi gian luu (phut) Do thu hdi (%)
51111:1: Pém pH 4,25 Pém pH 4,35 Pém pH 4,25 Pém pH 4,35

tich  Nhiétddp Nhiétdp Nhietd) Nhigtdd Nhigtdd Nhigtdd Nhigtdp Nhigtdd
¢9t29°C ot 31°C  ¢pt29°C  ¢pt31°C  ¢pt29°C  ¢dt31°C  ¢pt29°C ¢t 31°C

BA 0,21 0,03 0,14 -0,14 100,98 100,89 104,05 102,07
SA 0,18 -0,04 0,33 -0,02 94,34 94,34 98,44 96,77
MP 0,12 -0,19 0,81 0,30 99,37 99,52 103,72 102,31
EP 0,09 -0,18 0,79 0,31 96,74 96,84 100,92 99,10
iPP 0,19 -0,31 1,34 0,51 100,17 100,07 103,88 102,21
PP 0,25 -0,38 1,58 0,59 99,71 99,84 103,41 101,61
PheP 0,48 -0,63 2,57 0,92 97,55 97,61 100,52 99,15
iBP 0,59 -0,79 3,72 1,14 100,29 101,18 103,94 101,15
BP 0,90 -1,15 4,79 1,71 103,64 104,47 108,46 105,58

3.4. Phin tich miu thuc va wéc tinh liéu phoi nhiém
3.4.1. Ham lwong cia chat bio quan trong mau TPBVSK

Sau khi thdm dinh, phuong phép duoc ap dung dé phan tich ham lugng chin chét bao quan trong 41 mau
TPBVSK dang luu hanh trén thi trudong & Téy Ninh nhdm danh gi4 hién trang st dung cac chat bao quan thyc
pham nay. Dbi v01 cac san pham ¢6 cong bd thanh phan chira NB hodc KS, ham lugng cua chung duoc quy
dbi twong tmg vé& BA va SA dé thong nhét véi cac chat chuan s dung trong nghién ctru. Két qua phan tich
duoc trinh bay trong Bang 8. Két qua cho théy, trong s6 41 mau duoc khao sat, c6 22 mau khong phat hién céc
chét bao quan thudgc pham vi nghién ctru. Déi v6i cac mau co chira chét bao quan, chi phat hién BA, SA, MP
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va PP, trong khi EP, iPP, PheP, iBP va BP khong dugc phat hién trong bat ky mau nao. Két qua budce dau nay
cho thiy viéc sir dung cac paraben ngoai danh muc phd bién hoidc khong duge phép trong cac san phdm thuc
pham khao sat 1a khong dang ngai. Hién nay, tai Viét Nam chua tim thay quy dinh riéng vé gi¢i han t6i da cua
céc chit bao quan trong TPBVSK. Tuy nhién, theo Phu luc 2A ciia Thong tu s6 24/2019/TT-BYT [2] quy dinh
vé quan 1y va st dung phu gia thyc pham, di véi nhom thuc pham s 13, gidi han t6i da cua cac chat bao quan
INS 200, 201, 202 va 203 dugc quy dinh trong khoang 1.500 - 2.000 mg/kg, tinh theo SA, trong khi cac INS
210,211, 212 va 213 dugc quy dinh & muac 1.500 - 2.000 mg/kg, tinh theo BA.

Bing 8. Két qua phan tich ham lwong cdc chdt bao quan thie pham trong cdc mau TPBVSK

Ki  Dang Ham lugng chit bio quan (mg/kg) Ki  Dang Ham lwgng chit bao quan (mg/kg)
hiéu  bao hiéu  bao
miu  ché BA SA MP PP = ché BA SA MP PP
0lL DDU 213892 873,21 - - 23R VN - - - -
02R  BOot - - - - 24R  VNC 9964 - 35472 91,56
03R  VNC - - - - 25 VNM - - - -
04L DDU 218930 - 848,75 - 26 VNM - - 1487,01 409,79
05k Cém - - - - 270 DDU - - 811,21 -
06R  BOt - - - - 28 DDU  1584,13 - - -
o7L  DDU - - - - 20 DDU - 1048,38 - -
0osL VNM - - 982,46 17537 31R  Gel 27768 165,60 - -
09L VNM - - - - 321 DDU - - - -
10R VNC - - - - 33k VNC  1186,46 - - -
11IR VNM - - 129926 234,37 34R  VNg - - - -
12R  VNC - - - - 35 VNM - - 726,00 216,15
I3R VN 42,16 - - - 36R  VNC - - - -
14R  BOot - - - - 37L.  VNM - - 161044 43734
15R  VNg - - - - 38L VNM - - 43127 48,58
I6R  VNg - - - - 39 VNM - - - -
17R~ VNg - - - - 40R  BOot - - - -
I9R VNC - - - - 41R  VNC - - 906,55 424,58
20  VNM - - 37926 100,64 42R VN 1830,50 875,68 - -
21L  VNM - - - - 43R VNC - - 1017,07 255,44
2R VN - - - -

(-): Khéng phat hién, DDU: Dung dich uéng, VNC: Vién nang cimg, VNM: Vién nang mém, VN: Vién nén,
VNg: Vién ngdm

Déi v6i cac paraben, Thong tu nay khong quy dinh mirc st dung tdi da cho nhém thuc pham nay. Mic du
chua c6 quy dinh chuyén biét d6i véi TPBVSK, viéc dbi chiéu véi gidi han 4p dung cho nhém thuc phdm sb
13 cho thdy hai miu c6 ham lugng BA vuot qua mirc toi da quy dinh ddi voi nhom thuc pham thong thuong.
Két qua nay cho thiy can c6 su quan tdm hon dén viéc giam sat sir dung chét bao quan trong TPBVSK, dong
thoi cho thay phuong phap dugc phat trién c6 kha ning ing dung hiéu qua trong kiém soat chit lugng va hd
trg cong tac quan Iy an toan thyc pham.

3.4.2. Ubc tinh liéu phoi nhiém

Dé danh gia nguy co phoi nhidm véi cac chat bao quan thyc phim tir viéc sir dung cac san phdm TPBVSK,
murc phoi nhiém hang ngay qua ché d6 dn udng dugc wdc tinh dya trén lidu sir dung hang ngay theo hudng dén
clia nha san xuit, ham lugng chat bao quan xac dinh dugc trong mau va trong lugng co thé trung binh theo
tung nhém tudi. Gia tri DE duoc biéu thi theo don vi mg/kg thé trong/ngay va dugc so sanh véi lugng an vao
héng ngay chép nhan duoc (Acceptable Daily Intake, ADI) ciia tung chit bao quan. Két qua wéc tinh murc phoi
nhiém hang ngay duoc trinh bay trong Béng 9.
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Tham khao tir JECFA, gia tri ADI ctia BA va cac mudi tuong tmg 1a 0 - 20 mg/kg thé trong/ngay, SA va
cac mudi twong tng 1a 0 - 25 mg/kg thé trong/ngay, tong MP va EP 1a 0 - 10 mg/kg thé trong/ngay, trong khi
gia tri ADI ctia PP d4 bi rat khoi danh muc do cac lo ngai vé van dé an toan [16]. Nhiing gia tri tham khao nay
cho thay gia tri DE ctia cac chat bao quan dugc phét hién déu thap hon gia tri ADI twong tmg & tat ca cac nhém
tudi khao sat. Didu nay cho thdy, v6i ham lugng chit bao quan xac dinh dugc va khi sir dung san pham theo
lidu khuyén cao cua nha san xuét, cic san pham TPBVSK duoc khao sat chua ghi nhan nguy co vuot qua muc
phoi nhiém chap nhan dugc dbi véi cac chat bao quan da dugc thiét 1ap ADI.

Tai Viét Nam hién con ap dung QCVN 4-12:2010/BYT - Quy chuan k§ thuat qudc gia vé phu gia thuc pham
- chét bao quéan [1]. Theo quy chuan nay, ADI cta BA va cac mudi twong tmg 14 0 - 5 mg/kg thé trong, cac cht
khac twong ty nhu JECFA. Nhu vay, theo quy dinh hién hanh cua Viét Nam, c6 hai san phém chira ham luong
chét bao quan BA trong san pham khé cao va khi liéu dung 16n dan dén c6 nguy co lwong hép thu chit bao quan
nay trong ngiy vuot ngudng ADI trong truong hop ding cho tré em. Mot diém dang luu ¥ & déy, gia tri DE
dugc ude tinh chi voi san pham TPBVSK, trong ngay con ngudi con st dung nhiéu san phdm khéc ¢6 thé chira
c4c chit bao quan nay. Do d6, nguy co phoi nhidm & muc tiéu thu cao can dugc tinh dén va c6 khuyén cdo phu
hop cho ngudi str dung.

4. KET LUAN

Nghién ctru da phat trién va tham dinh thanh cong phuong phap HPLC-PDA dé xac dinh dong thoi chin
chét bao quan gém BA, SA, MP, EP, PP, iPP, PheP, iBP va BP trong TPBVSK. Quy trinh xtr Iy méu don gian,
d& thyc hién va phu hop cho phan tich thuong quy. Két qua tham dinh theo hudng dan ICH Q2(R2), cho thay
phuong phap dap g cac yéu clu vé tinh phu hgp hé théng, d6 dac hi¢u, khoang tuyén tinh, LOD, LOQ, d6
dung, d6 chum va do vitng. Phuong phap ciing da dwgc ap dung thanh cong dé phan tich cac miu TPBVSK
lwu hanh trén thi trudng ¢ Tay Ninh, cung cap dit liéu vé hién trang sir dung cac chit bao quan va hd trg cong
tac kiém so4t chét lugng. Mic du sb lugng miu nghién ciru con han ché (41 mau), két qua udce tinh ban dau
cho thiy murc phoi nhidm cac chat bao quan tir TPBVSK chua vuot gia tri ADI theo JECFA. Tuy nhién, khi
ap dung gia tri ADI hién hanh theo QCVN 4-12:2010/BYT ctia Viét Nam, mirc phoi nhiém ciia mot s6 san
pham di vuot ngudng, dic biét & nhom tré em. Do d6, can than trong khi danh gia phoi nhiém va c6 khuyén
c4o st dung phi hop ddi véi cac san phdm c6 ham lwong chat bao quan cao.
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