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Tom tiit
M’UC tiéu ciia nghién ciku la khao sdt cac diéu kién xiv [y mau va phan tich trén hé thong sdc ky khi
khoi phé dé xdc dinh vanillin, ethyl vanillin, menthol, amyl acetat, citral trong nén mau phu gia
thue pham. Cdc chat phan tich dwoc chiét ra khoi nén mau bcing acetonitril tai 30°C trong 15 phut, tach
bang sdc ky khi sit dung cot tach DB5-MS (30m x 0,25 mm x 0,25 um), dinh lwong bang detector khéi
phé Két qud tham dinh thu dwgc dwong chuan tuyén tinh trong khoang 0,05 - 20 ug/mL, hiéu sudt thu
hoi 95,0 - 105%, d¢ lap lai RSD 1,92 - 4,04%. Ung dungphu"angphap phan tich 15 mau phu gia thuc
phdm tao hwo*ng thu thap trén thi trwong cho thdy hdau hét cac mau phu gia hong liéu chira nhiéu hon
mét hop chdt tao hwong trong thanh phan.

Tir khéa: GC-MS, hop chdt tao hwong, phu gia thuc pham
1. DAT VAN DE

Phu gia thuc pham 1a nhitng chét dugc st dung trong thye pham nham hd tro hodc ting cudng chat
lugng san pham cudi cting hodc trong qua trinh ché bién. Cac phu gla thuc phim g1up tang thém mot s6
tinh chat can thiét cho thuc phdm nhu ning cao chit lvong va sy 6n dinh cac san phdm thuc pham; duy
tri gia tri dinh dudng cho thuc pham; duy tri tinh cam quan cta thyc phim.

Huong liéu 12 mot trong nhing phu gia thuc phim duoc st dung phd bién dé thay doi va duy tri
tinh chat cam quan cua san phém. Mot loai huong c6 thé duoc tao nén tir mot hop chét hodc hon hop
cta nhiéu hop chét khac nhau. Cac chat duoc tim thay trong chiét xuét tinh dau vo budi: tanal, citronellal,
trans-p-mentha-2,8-dien-1-ol, decanal, dodecanal, geranial, cumin aldehyde, nootkatone. Céac chét duoc
tim thiy trong chiét xuét tinh dau vo cam: tanal, citronellal, nonalal, decanal, geranial [1]. C6 43 va 26
hop chét tuong Gmg dwoc dinh lugng trong tinh dau chudi va chudi tuoi xay [6]. Tir cac tai liéu tham
khao dugc va sy hiéu biét vé nganh khoa hoc tao huong, nhan théy céc chét tao huong khong ton tai
riéng 1é trong mot loai mau va mot chét tao huong co thé co mat trong nhiéu loai mau khéac nhau. Nghién
ctru ndy phat trién phuong phap phén tich dong thoi vanillin, ethyl vanillin, methol, amyl acetate va
citral trong phu gia thuc pham hwong cam, huong chanh, hwong bac ha, huong chudi, huong vani.

C6 nhiéu nghién ctru vé& phuong phap xac dinh cac hop chat tao huong dd dugc cong bb trén thé
gi6i str dung céc k¥ thudt phan tich ciing rat da dang: sic ky khi, sic ky long két hop véi detector quang
(UV-Vis, PDA), khi ph, detector FID, ESI [2,3,4,5]. Tuy nhién do tinh chit d& bay hoi cta cac hop
chét tao huong ma viéc su dung sic ky khi c6 dugc nhiing uu diém vuot hon. Va viée st dung detector
khdi phd cho phép nhan dang chinh xac chat phan tich.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

Céc chat chuan sir dung trong nghién ctru: amyl acetate, citral, vanillin, ethyl vanillin, menthol tir
Sigma Aldrich; Cac dung méi: acetonitril, methanol, n-hexan, diclomethan tir Merck.

Phuong phéap phan tich sir dung may sac ky khi khéi pho (GC-MS) (Agilent) véi cot sic ky khi
DB5 MS (30m x 0,25mm x 0,20 um)

Déi tuong miu gém céc loai phu gia thue pham: huong chanh, huong cam, huong chudi, hwong
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bac ba, hwong vani dugc 14y ngiu nhién trén dia ban Ha Noi
3. KET QUA VA BAN LUAN
3.1. Khio sat cac diéu kién phan tich bang sic ky khi khoi phé GC-MS

C6 dinh cac diéu kién phan tich sac ky khi: toc d6 dong khi: 1 mL/phut, thé tich tiém mau: 1 pL,
nhiét do tiém mau: 200°C, dung mdi phan tich: acetonitril, cot sic ky khi DB5-MS (30m x 0,25mm
x 0,25um). Khao sat diéu kién nhiét do ban dau va gradient nhiét do cia qua trinh phan tich cho
thdy: amyl acetat c6 khdi luong phan tir nho, mach ciu tao gon, dé bay hoi, do vdy can nhiét do
ban dau thip dé kéo dai thoi gian luu gitr trong cot, tach duoc véi cac dung moi va tap chit khong
lwu giir khac. Vanillin va ethyl vanillin c6 kha ning luu giir tot, thoi gian luu dai khién pic c6 do
d6i xtrng kém, kéo dudi 16n, do vdy can ting nhiét do dé hai chat nay dwogc rira giai nhanh hon. Két
qua chuong trinh gradient t6i wu dwoc dua ra trong bang 1.

Bang 1. Chwong trinh nhiét dé buong cét

Toc dj ting (°C/phiit) Nhiét dg (°C) Théi gian giir (phiit)
(Ban dau) 50 1
Chu ky 1 15 100 1
Chu ky 2 50 280 5

3.2. Khio sit quy trinh xir Iy miu
3.2.1 Khdo sdt dung méi chiét mau
Thuyc hién khao sat kha ning hoa tan cta cac chat phan tich trong cac dung médi khac nhau cho
théy: khi sir dung etanol, methanol, acetonitril mau duoc hoa tan nhanh, tao dung dich déng nhét; khi
str dung n-hexan mau chi tan mot phan va c6 hién tuong phan 16p khong ddng nhat. Dya trén loai dung
mdi thich hop nhat dbi voi phan tich sic ky khi, acetonitril di duogc Iya chon trong nghién ctru nay lam
dung moi chiét va hoa tan chat phan tich .
) ’ x102 |+ SIM(123.00000) SM 40-60.0
3.2.2 Khao sat nhiét do va thoi gian chiét i
Thuc hién khao sat chiét mau & cac
nhiét d6 30°C, 40°C, 60°C va 80°C; thoi gian
chiét 15, 30 va 60 phut. Thyc hién phan tich | **
trén hé théng GC-MS, xac dinh dién tich 041
peak chat phan tich tuong tmg véi diéu kién | o,
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phan tich xac dinh dugc tai cac diéu kién Hinh 1. Sic do chéng phé phan tich menthol

nhiét d6 va thoi gian khac nhau. Do do, dé trong cdc diéu kién chiét khéc nhau

giam thoi gian phan tich va tiét kiém chi phi

nguyén vat liéu nang luong, thoi gian chiét 102 [ oo o000 S eamen

15 phat va nhiét do chiét 30°C duogc lya s i

chon cho céc nghién ctru tiép theo. 08
3.3. Tham dinh phwong phap 061
Do dac hiéu cua phuong phap duoc | g4 \
danh gia thong qua viéc phéan tich mau | ‘
trang, mau chuan \fé mau thém chuan. Két ) ul *ﬁ
qua chi ra mau trang khong cho tin hi¢u a5 4 455 53 5 & 1 15 8 85 0 85 0 WB W DR

chat phan tich, mau chuan va miu thém Gounts (%) vs. Acqustion Time (min)
chuin cho tin hiéu chét phan tich tai cung Hinh 2. Scic do chudn hén hop amyl acetat, citral, menthol,
thoi gian luu, két qua cho thay phuong vanillin va ethyl vanillin
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phap c6 do dic hiéu tot.

Dudng chudn phén tich 5 hop chit tao hwong dwoc Iya chon da duoc thiét 1ap sir dung diéu kién
phan tich t6i wu, trong khoang ndng d6 0,05 — 20 pg/mL. Két qua phuong trinh duong chuan, hé sé
twong quan, gidi han phat hién (LOD) va giéi han dinh lwong (LOQ), d6 1ap lai (RSD) va d6 thu hdi (R)
ctia cac chat phan tich dwoc trinh bay trong bang 2.

Bing 2. Két qud danh gid phwong phdp phdn tich

c Phuwong trinh 6 s6
Tt | mpein | R G | g | RSPOY| ROV
Vanillin Y =204944 X - 7259 0,9992 4 13,2 4,04 93-101
Ethyl vanillin Y = 18879 X - 967 0,9999 4 13,2 3,63 95-103
Menthol Y =34828 X - 3036 0,9998 4 13,2 1,92 96-99
Amyl acetate Y =3776 X - 80,5 1,0000 10 33 3,49 95-104
Citral Y =7999 X + 20,3 0,9994 10 33 3,09 96-105

Bang két qua tong hop thong sb tham dinh cho thay: Hé sb xac dinh R2 > 0,99 d6i véi tat ca cac
chét phan tich dugc Iya chon, d lap lai trong khoang 1,92 dén 4,04% va do thu hoi dat 93% dén 105%.
D6 lap lai va do thu hoi déu dat yéu cau theo AOAC. Phuong phap du diéu kién dé tmg dung cho phan
tich mau thuc té.
3.4. Panh gia ham lrong hwong liéu trong mot s6 mau thue té

Tién hanh x4c dinh ham luong cac chat tao huong trén 15 mau (3 mau hwong vani, 3 mau huong
cam, 3 mau huong chudi, 3 mau huong chanh va 3 mau huong bac ha). Két qua phan tich dugc thé hién
trong bang 3.

Bang 3. Két qua phan tich mau thiec té

Tén méu Eth(')’;i ;/akr;z)llm ZZ;;Z;;’ ]Zneg/tlizgo)l Citral (mg/kg) A’Z':; ;Zf;)tat
M1 128 - - 1253 -
M2 - - 1889 - -
M3 383 1573 - - -
M4 - 357 - 459 -
M5 - - 632 - 654
M6 5376 - 84 - -
M7 - 1031 - - -
M8 - - 861 371 -
M9 - 1044 - - 162
M10 - 180 - - -
M11 - - 350 388 -
MI12 - - - 556 -
Mi13 352 - - - -
M14 - - - 165 126
M15 - 1506 - - -

(-) la nho hon nguwong phat hién cia phwong phap

Két qua phén tich mau thyc té cho thiy cac mau phu gia hwong liéu déu c6 thanh phan dic trung
nhu amyl acetate ¢6 trong huong chudi, vanillin va ethyl vanillin ¢ trong huong vani. .. Tuy nhién, mot
phu gia huong liéu cu thé lai co nhiéu hon mot chét tao hwong trong thanh phan nhw menthol va ethyl
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vanillin xac dinh dwoc trong hwong menthol. Két qua nay mot phan 1a co s¢ dé xem xét trong qua trinh
xdy dung cac quy dinh k¥ thuat vé phu gia thyc pham huong liéu va quy dinh ham lugng cta huong liéu
trong thuc pham.
4. KET LUAN

Phwong phap xéac dinh vanillin, ethyl vanillin, menthol, amyl acetat, citral trong nén mau phu gia
thuc phim biang GC-MS da duogc xdy dung trén co so toi wu quy trinh chiét mau sir dung acetonitril tai
30°C trong 15 phiit va dd duoc xay dung dugc quy trinh phan tich bang GC-MS sir dung cot sac ky khi
DB5MS (30m x 0,25mm x 0,25um), tc 4o dong khi 1 mL/phit, thé tich tiém mAu 1 uL, dung m6i phan
tich: acetonitril voi chuong trinh nhiét d6 thich hop. Phuong phap dwoc tham dinh c¢6 cac thong sé vé
d6 dic hiéu, khoang tuyén tinh va duong chuan, gisi han phat hién, gioi han dinh lugng, do lap lai va
do thu hoi déu dat theo quy dinh AOAC. Phuong phap da du'oc ung dung dé phan tich mot s6 mau thuce
té, x4c dinh dwoc ham luong cac chit phan tich trong nén mau thuc té dugc thu thap ngau nhién trén dia
ban Ha Noi, két qua phan tich ban dau cho thay da xac dinh dugc mot hoac dong thoi cac chat tao huong
dac trung cho san pham tuong tng. Két qua nghién ctru cho thay phwong phap don gian, c6 do tin cay
cao, c6 kha ning ap dung tai cac phong thi nghiém c6 hé théng GC-MS.
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Summary

SIMULTANEOUS DETERMINATION OF VANILLIN, ETHYL VANILLIN, MENTHOL, AMYL
ACETATE, CITRAL IN FOOD ADDITIVES BY GAS CHROMATOGRAPHY TAMDEM MASS
SPECTROMETRY (GC/MS)

Le Viet Ngan, Vu Thi Kim Oanh, Vu Thi Trang, Luu Thi Huyen Trang

National Institute for Food Control

The objective of this study to determine sample preparation and analysis vanillin, ethyl vanillin, menthol,
amyl acetate and citral in the food additives using gas chromatography mass tandem spectrometry. The sub-
stances were extracted from the matrices with acetonitrile at 30°C for 15 minutes, determined by GC-MS using
DB5-MS column (30m x 0.25mm x 0.25um) for separation, the MS/MS detector. The calibration curves had
concentration of 0.05 to 20 ug/mL, the method had the recovery of from 95.0% to 105%, the repeatability of
from 1.92 to 4.04%. Applying the analytical method on 15 flavor food additive samples which were collected
from markets showed most of the flavor additives contain more than one flavor compound in composition.

Keywords: GC-MS, aromatic compounds, food additives
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