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Tom tit
Dt vin dé:

Acrylamide la mét chdt doc hinh thanh trong thiee pham giau tinh bét khi ché bién ¢ nhiét dg
cao (vi du snack khoai tdy, my tom, ...). Cdc nghién ciru dd chirng minh rang acrylamdie la mot tac
nhan co kha nang gay ung thw o nguoi va dong vat. Dé bude dau danh gia tinh trang nhiém acry-
lamide trong mét sé thue pham, nghién ciru si dung sdc ky long ghép noi khoi pho (LC-MS/MS) dé
xdc dinh ham heong acrylamide trong mét sé thwe pham giau tinh bot ché bién sdn dang lwu hanh
trén dia ban Ha noi dwoc thuc hién.

Muc tiéu:

- Tham dinh phiong phdp xdc dinh acrylamide trong thwc pham bang LC-MS/MS

- Ung dung phwong phdp di dwoc xdy dung dé xdc dinh ham heong acrylamide trong mét sé
san pham giau tinh bt ché bién san dang luu hanh trén dia ban thanh phé Ha Noi

Phuwong phdp nghién ciru: Pdy la phirong phdp nghién ciru mé ta cdt ngang. Mau dwoc ldy ngdu

nhién tai mét sé cira hang trén dia ban thanh phé Ha noi. Ham luvong acrylamide dwoc xdc dinh
bang phwong phdp sac ky long ghép néi khéi phé (LC-MS/MS).
Két qua: Nghién ciru dd xdy dung dwoc phwong phdp dinh leong acryamide trong mdu snack
khoai tdy chién bang LC-MS/MS. Véi gid tri gidi han dinh lwong LOQ la 24,82 ng/mL; khodng
tuyén tinh tir 25 dén 2500 ng/mL, @6 diing va dé lap lai dat theo yéu cau ciia AOAC, phwong phdp
phan tich di dwoc sir dung dé xdc dinh acrylamide trong mét sé mau snack khoai tdy chién thu
thap trén dia ban Ha ngi. Ham lwong acrylamide trong mau dugc xdc dinh dao dong tir 58 mg kg’
dén 1830 mg kg

Két lugn: Két qua khao sat cho thdy 100% mdu snack khoai tdy kiém tra c6 chita acrylamide,
nhieng ham heong trong mau khao st thap hon so véi két qua khdo sat nam 2009 & chéau Au.

Tir khoa: Acrylamide, LC-MS/MS, Snack khoai tdy chién
1. PAT VAN PE

Acrylamide 12 mot hop chat dwoc hinh thanh trong qué trinh ché bién thuc pham giau tinh
bot & nhiét d6 cao. Nhiéu nghién ctru da ching minh rang acrylamide 1a mot tac nhan gay ung
thu & dong vat va duoc WHO xép loai vao nhom chét c¢6 kha ning gy ung thu véi con ngudi.
Céac nghién ctru gan day da chi ra nguy co phoi nhiém cua con nguoi v6i chat nay trong thyc
pham c6 kha ning lién quan dén mot sé bénh ung thu nhu ung thu va, ung thu thuc quan, noi
mac tr cung, budng trimg. Ngoai ra, chit nay ciing duoc xép vao nhom chét co kha ning giy
ddc than kinh vé6i gia thuyét 1 1am thay d6i ham lwong cac chit din truyén than kinh hay Gc ché
su dan truyén than kinh'4.
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Mic du duoc canh bao 1a mot chat doc trong thuc pham va co nguy co anh hudng toi stc
khoe ctia con nguoi, nhung viéc xac dinh acrylamide trong cac loai thuc pham giau tinh bot
ché bién sin con chua duge quan tim nhiéu ¢ Viét Nam. Dé budc dau dénh gia vé tinh trang
nhiém acrylamide trong thyc pham tai Ha noi, chting toi tién hanh nghién ciru khdo sat ham
lugng acrylamide trong mot s6 thuc pham giau tinh bot ché bién sin dang lwu hanh trén dia ban
Ha ndi v6i muyc tiéu sau: 1) Tham dinh phwong phéap xac dinh acrylamide trong thyc pham bang
phuong phap LC- MS/MS 2) Ung dung phuong phap da duac tham dinh dé xac dinh ham luong
acrylamlde trong mot sé san pham giau tinh bot ché bién sdn dang luu hanh trén dia ban thanh
phd Ha Noi.

2. POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru

Hop chit acrylamide, chit giy ung thu thuoc nhém IIB theo té chirc nghién ctru ung thu qudc
té IARC.

Péi tugng mau nghién ciru 1a 28 miu snack khoai tdy chién.

2.2. Héa chit thiét bi

2.2.1. Hod chat

* Chat chuan: Acrylamide 99,5%; Noi chuan Acrylamide (2,3,3-D3) 98%.

* Héa chit dung moi: Methanol, n-Hexane, Acetonitril, Formic acid va Acetone déu dat chuan tinh
khiét phan tich cua hing Merk.

* Pha dung dich chuin:

- Dung dich chuin gdc acrylamide 500 pg/mL: can chinh xac khoang 25,0 mg acrylamide vao
cde 6 mo 5 mL, thém nude siéu sach dé hoa tan va chuyén dung dich nay vao binh dinh muc 50
mL, trang rira c¢ nhiéu lan, dinh mirc dén vach bang nudc siéu sach. Dung dich nay dugc bao quan
& 4°C, trong chai tdi mau, 6n dinh trong 1 nam.

- Dung dlCh ndi chudn acrylamide (2,3,3-D3) 500 pg/mL: can chinh x4c khoang 12,5 mg acry-
lamide vao cbc c6 mo SmL, thém nudc siéu sach dé hoa tan va chuyén dung dich nay vao binh dinh
muc 25 mL, trang rura cdc nhiéu 1an, dinh mirc dén vach bang nudc siéu sach. Dung dich nay dugc
bao quan & 4°C, trong chai tdi mau, 6n dinh trong 1 nam.

- Chuan lam Vlec chuan bi cac dung dich c6 nong dd acrylamide tur 10; 50; 100; 200; 500; 1000
va 2500 ng/mL va ndng do cudi cting cua ndi chuin acrylamide 1a 100 ng/mL dugc pha tir dung
dich gbc & trén qua cac dung dich trung gian.

2.2.2. Thiét bi-dung cu

Hé théng sic ky 1ong hiéu ning cao cua hing Perkin Elmer; Detector khdi pho 2 1an (MS/MS)
AB Sciex TripleQuad 3200 Turbo V source: k¥ thuat ion héa phun dién tu (ESI); Cot Phenomenex,
5 um, 150 mm x 4,6 mm; May loc nudc siéu sach; May déng nhat mau, téc do 3000 — 8000
vong/phit; Can phan tich Metler-Toledo c6 do chinh xac 0,01 mg; May lic ngang; May lic Vortex;
May ly tim; May si€u am.

Ong ly tam nhya 2 mL, 50 mL; Gia dung 6ng ly tdm nhya 2 mL, 50 mL; Micropipette: 10-100
pL, 100-1000 pL, 1000-10000 pL; Lo thuy tinh mau nau 1,5 mL; Binh dinh muc pha dung dich
chuén 10 mL, 25 mL, 50 mL; Mang loc millipore millex 0,45 pm.

2.3. Phwong phap nghién ciru
2.3.1. Phwong phdp thu thdp va xir 1y mdu

Chuén bi va xir ly mau so bo: mau snack khoai ty dugc thu thip ngau nhién tai mot sb clra
hang & Ha Noi va dong nhit bang may xay trudc khi xir Iy mau.

Xir Iy mau: Can chinh xac mot luong mau 1g cho vao dng falcon 30 mL va thém noi chuén acry-
lamide (dé ndng d6 ndi chudn cudi cung trong mau 1a 100 ng/mL). Lic déu bang vortex va dé yén
15 phtt. Thém 5 mL hexane va lic xody bang votex trong 5 phut, loai 16p hexane rdi 1am kho phan
bot ran bang khi Nito. Tiép theo, thém 5 mL dung mdi acetonitril, lic xody 10 phut sau d6 ly tm
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3500 Vong/phut trong vong 5 phiit. Lap lai qua trinh 3 1an va ldy dich chiét thu dugc va cho vao 6ng
ly tam chtra hon hop PSA 50 mg va MgSO4 150 mg, lic xoay 1 phut, ly tam 3500 vong/5 phut. Hut
dich chiét va loc qua mang loc 0,45 pm roi phan tich bang LC-MS/MS.
2.3.2. Phwong phdp phdn tich bang sdc ky khéi pho

Trén co sé tham khao tai 1iéu 5 - 6 va khao sat tim ra cac diéu kién dé xac dinh acrylamide
tai phong thi nghiém, viéc tach va xac dinh acrylamide bang LC-MS/MS trong nghién ciru
nay duoc thuc hién voi cac diéu kién bao gé)m: Hé séc ky long Perkin Elmer; Detector khéi
phé ABX Sciex 3200; Cot sic ky Phenomenex, 5 pm, 150 mm x 4,6 mm; Pha dong su dung
theo ché do gradient gom hai kénh A (Methanol) va B (Acetonitrile: Nuéc chtra 0,01%
HCOOH véi ty 1€ 5:95): Tu 0-4 phut: 100% kénh B, tir 4-6 phut: 50% kénh B, tir 7-8 phut:
100% kénh A; Toc do dong: 0,8 mL/phat; Thé tich tiém mau: 10 pL; Nhiét do cot: 30°C; Cac
diéu kién khdi pho: Nguon ion hoa ESI, ché do ion duong (+). Cac gia tri ion phan tw, ion
san pham va ning lugng ban pha dugc lya chon va tdi wu bang cach tiém tryc tiép dung dlCh
acrylamide 100 ng/mL vao thiét bi MS. V&i ngudn ion hoa ESI+, acrylamide duoc cung cap
proton boi acid trong pha dong dé tao ion me c¢6 m/z = 72 tuong ung véi ion
[M+H]+ ([CH,=CH - CO — NH, + HJ") va ndi chuéan acrylamlde d3 tao ion me co
m/z =75 ([CDy = CD - CO — NH2 + H]J"). Khi phan tich ¢ ché do “Product ion scanning”,
ion me [AA+H] bi phan thanh céc ion tha cap, trong d6 ion c6 m/z = 55 [CHy=CH - C=0]"
nhay nhat va duoc sir dung dé dinh luong va ion ¢6 m/z = 44 dé x4c nhan lai. Tuong ty cho
ndi chuan acrylamide-d3, ion thir cdp c6 m/z = 58 [CD,=CD - C=0]" la nhay nhat va ding
dé dinh luong, ion c6 m/z = 44 d¢ xac nhan lai.
2.3.3. Xac nhan gia tri sw dung cua phwong phap

Cdch xdc dinh mét s6 théng sé co ban:

* Xac dinh tinh chon loc/dac hiéu

St dung phuong phap xac nhan (confirmation method): Hoi dong chau Au quy dinh cach tinh
diém IP (diém nhan dang — identification point) ddi v&i cac phuwong phép khac nhau dé khang dinh
chic chin su c6 mit ciia mot chét.

* (G161 han phat hién (LOD) va gidi han dinh lugng (LOQ)

Giéi han cta phuong phéap dugc xac dinh bang phuong phap udc luong bang ti 16 R:

- Phan tich nhiéu lan mau thir thém chuan & nong d6 thap (khoang 5-7 1an LOD udc lugng c6
dugc tir phuong phap thir tuong duong theo tai li¢u tham khao).

- Tinh gia tri trung binh (TB) va do 1éch chuan (SD) tir cac két qua thu dugc

- LOD dugc tinh theo cong thire LOD = 3xSD; LOQ = 3,3xLOD

- Danh gia LOD da tinh dugc: R = TB/LOD

+ Néu 4 <R < 10 thi nong do dung dich thir 1a pht hop va LOD tinhduoc 1a dang tin cay

+ Néu R < 4 thi LOD cuia phuong phap 16n hon gi6i han tinh toan, can phan tich lai véi viéc
thém chuén nhiéu hon va tinh lai R.

+Néu R > 10 thi LOD ctia phuong phap nho hon gi6i han tinh dugc, can phan tich lai voi viée
thém chuén it hon va tinh lai R.

*Po lap lai

Tién hanh lam thi nghiém 1ap lai nhiéu 1an trén cling mot mau (mau thém chuan), tinh % RSD. Theo
AOAC, RSD % tinh dugc khong duoc 16n hon gia tri RSD trong bang & ham luong chét twong tng.
3. KET QUA VA BAN LUAN
3.1. Két qua xac nhén gia tri sir dung ciia phwong phap
Xdc dinh tinh chon loc/dic hiéu

Tinh dac hi¢u dugc danh gia thong qua s6 diém nhan dang (IP), mdi ion me duoc tinh 14 1 diém,
mdi ion con dugc tinh 1,5 diém. Nhu vay, theo cac két qua thu dugc s6 diém IP c6 thé dat duoc
trong phwong phéap nay 1a 4 diém, dap ung dugc yéu cau cach tinh diém IP (Bang 1).
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Bing 1. Diém IP nhén dang Acrylamide Xay dung dwong chudn

Chudén Ion me | Ion con | Sé diém IP
Acrylamid 72 > 4
crylamide
44

Xdy dung duong chuin
Puong chuan duoc xay dung tur néng do 10 ng/mL dén 2500 ng/mL & cac diém 10, 25, 50, 100,
200, 500, 1000 va 2500 ng/mL. Trong trong khoang ndng do tir 25 ng/mL dén 2500 ng/mL c6 sy phu
thudc tuyén tinh giita dién tich pic va ndng do twong tng voi hé sb twong quan trén 0,99 (Bang 2).
Bing 2. Khodng tuyén tinh va dwong chudn

Chit phan tich Khodng tuyén tinh Puong chuin R
Acrylamide 25-2500 ng/mL y=15,5997x10"*+ 0,0206125x 0,996

Gidi han phat hién (LOD) va gioi han dinh lugng (LOQ)

LOD va LOQ dugc xac dinh bang phuong phép udc luong theo ty 16 R. Két qua xac dinh dugc:
LOD la 7,52 ng/mL va LOQ 1a 24,82 ng/mL.
Xic dinh d¢ lgp lai va dj thu hoi

Tién hanh phan tich 13p lai 6 1an mau snack khoai tiy va thém chudn ¢ 3 mic nong do trong
cung ngay phan tich. Két qua thu dugc trinh bay & Bang 3.

Bing 3. Két qua d¢ lap lai va d¢ thu hoi

Ham lwong Acrylamide (ng/mlL)
S& Idn Trudc khi | Thém chuin |Thém chudn|Thém chuin
Thém chudn 100 200 500
Lan 1 98,43 180,08 279,05 498,16
Lan 2 97,65 174,05 281,65 500,01
Lan 3 95,91 202,03 259,95 550,05
Lan 4 101,09 198,36 251,36 485,37
Lan 5 95,86 179,63 300,01 575,68
Lan 6 94,51 172,84 271,98 476,63
RSD (%) 2,42 6,80 6,34 7,66
Tiéu chi chapnhin RSD<20% | RSD <20% | RSD <20% |RSD <20%
Po thu hoi 87,3% 86,7% 83,4%
Panh gia két qua theo AOAC Pat Pat Pat Pat

Bang 3 cho thay kh1 thuc hién phuo‘ng phap ndy trén nén mau snack khoai ty déu cho do lap
lai va d¢ thu hoi kha tt. Cac thong sb dat yéu cau dé ra theo AOAC, chimg t6 phuong phap 6n dinh
trong cung diéu kién thuc nghiém.
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3.2. Két qua khao sat ham lwong Acrylamide trong mdt sé6 miu snack khoai tiy thu thip tai
céc cira hang trén dia ban thanh pho Ha Noi

Véi diéu kién phan tich da dugc thiét 1ap, chung t6i ap dung quy trinh dé phan tich mét s6 nén
mau snack khoai tay (28 mau) dugc ban trén thi truong va két qua dugce trinh bay & Bang 4. Két qua
phan tich cho thdy ham luong acrylamide trong cac mau snack khoai tiy chién dao dong tir 58 —
1829 mg kg (ham luong trung binh: 466 mg kg™), thap hon so véi két qua khao sat nam 2009 &
chau Au (ham luong trung binh: 628 mg kg''; ham lugng 16n nhat: 4180 mg kg')”. Sy khac nhau vé
két qua 1a s6 mau dugc phan tich trong nghién ctru nay ctia chiing t6i con it (28 mau) so véi s6 mau
duogc phan tich & chau Au (hang nghin mau), nén két qua nay ciing chwa dai dién cho ham luong
ctia acrylamide trong céc san pham snack khoai tay chién trén thi truong & Ha Noi.

Bing 4. Ham liong Acrylamide trong mot s6 mau snack khoai ty

~ | Ham luwong - Ham luong - Ham luwong - Ham luong
Maw | g kgr | Man | g pgr | Mau | g pgn | Mau | g g
KTCl1 1542 KTCS8 375 KTC15 67 KTC22 354
KTC2 292 KTC9 233 KTCl16 58 KTC23 262
KTC3 173 KTC10 769 KTC17 1586 KTC24 238
KTC4 248 KTCl11 570 KTC18 329 KTC25 169
KTC5 685 KTC12 285 KTC19 171 KTC26 559
KTC6 98 KTC13 382 KTC20 319 KTC27 329
KTC7 1830 KTC14 562 KTC21 108 KTC28 248

4. KET LUAN VA KIEN NGHI

Nghién ciru dd xay dung duoc phuong phap dinh lugng acryamide trong mau khoai tay
chién béng LC/MS-MS. Vi gia tri gioi han dinh luong LOQ la 24,82 ng/mL; khoang duong
chuan tuyén tinh tir 25 dén 2500 ng/mL, d6 dang va d6 lap lai dat theo yéu ciu cua AOAC,
phuong phéap phan tich da duoc ap dung dé xac dinh acrylamide trong 28 mau snack khoai tay
chién thu thap trén dia ban Ha ndi. Két qua khao sat ban dau cho théy, mdt s6 mau snack khoai
tdy (28 miu) duoc ban trén thi truong Ha ndi déu chira acrylamide véi ham lugng tir 58 mg
kg dén 1830 mg kg', thap hon so v6i két qua khao sat nim 2009 & chau Au. Tuy nhién, véi
s6 luong mau khao sat con nho nén két qua khao sat ham lwgng acrylamide trong nghién ciru
nay chua dai dién cho ham luong acrylamide trong nén mau snack khoai tdy c6 mit trén thi
truong Ha Noi.

Kién nghi: tiép tuc xay dung quy trinh va khao sat thém sb lugng mau snack khoai tay va thuc
pham giau tinh bot ché bién sin khac (mi tém, banh quy, san pham dinh dudng. ..) dé ¢ s liéu tong
thé hon vé ham luong acrylamide trong cac san pham c6 kha ning chira chat nay dang duoc tiéu thu
& Viét Nam.
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Summary
DETERMINATION OF ACRYLAMIDE CONTENT IN PROCESSED STARCHY
FOODS IN HANOI

Nguyen Thi Huong, Vu Thi Bich Phuong, Nguyen Van Long, Dao Thi Thanh Diu,
Chu Manh Linh, Dang The Hung
Laboratory Center, Hanoi University of Public Health

Acrylamide is a toxic chemical formed in high temperature-processed foods (e.g., Po-
tato snacks, instant noodle, etc.). Previous studied showed that acrylamide is a carcinogenic
agent in human and animals. Evaluation of acrylamide contents in some processed starchy
foods has been performed in order to investigate the presence of acrylamide in foods in
Hanoi. This study is to validate a LC-MS/MS method for determination of acrylamide in
food and to determine the acrylamide content in some processed starchy foods available in
Hanoi, Vietnam. Samples of potato chips collected from food shops in Hanoi were tested.
The acrylamide content was determined by high performance liquid chromatography-mass
spectrometry. The method was validated for accuracy, precision, linearity, and recovery.
The assay was linear over the entire range of calibration standards i.e., a concentration
range from 1 ng/mL to 2500 ng/mL (1* >0.996). The precision and recoveries were obtained
based on the AOAC guidelines. The lower limit of quantification of the analytical method
of acrylamide was 24,82 ng/mL. The validated method was successfully applied to deter-
mine acrylamide in 28 samples of potato snacks. The content of acrylamide ranged from
58.0to 1829.6 mg/kg. Acrylamide was detected in all samples, nevertheless, the acrylamide
content was lower than that from other studies published in 2009 in Europe.

Keywords: Acrylamide, potato snack, LC-MS/MS
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