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Ky yéu Hpi thao Khoa hoc “Phiwrong phdp phdn tich va nhdn dang chdt dgc trong thuc phdam”

XAC PINH HAM LUGNG VITAMIN E (e-TOCOPHEROL)
TRONG LONG PO TRUNG BANG PHUONG PHAP SAC KY
LONG HIEU NANG CAO (HPLC)

DETERMINATION OF a-TOCOPHEROL (VITAMIN E) IN EGG YOLK BY
HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY FLD DETECTION
METHOD

Lé Thé Tam", L& Thi My Chau'", Lé Thj Héng Nhung’

'Vien Céng nghé Héa sinh — Méi truomg, Truong Dai hoc Vinh, 182 - Lé Dudn, Vinh, Nghé An
2564-Héa, Vién Sw pham Ty nhién, Truong Dai hoc Vinh, 1 82 - Lé Dudn, Vinh, Nghé An
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ABSTRACT

Vitamine E is a very important micronutrient for human. It has been reported to have
antioxidant, anti-aging and a treatment for skin. Determined content vitmine E by extraction
method with non-polar solvents, and then the simple was determined by HPLC - FLD. The
results obtained the method was exacted with determined content of vitamine E and LOQ
0.06406 mg/kg. The performance recovery of method about 90%. Content of vitamine E in
simples: hen egg (7.2498+0.032 mg/kg), egg industry (5.1104+0.158 mg/kg), gooseegg
(8.1757+0.045 mg/kg).

Keywords: Food, High-performance liquid chromatography, Vitamin, a-tocopherol, Y-
tocopherol, 3-tocopherols.

1.MO PAU

Tir 14u, trimg dugc coi 12 mot ngudn protein vitamin va khoang chit quy gia cho
con ngudi. Trirg bao gdm 2 phén 12 long triing va long d6 c6 gia tri dinh dudng khéc
nhau. Hién nay cac nha khoa hoc dang nghién ciru cac ham lugng vi chét trong cac déi
tuong thuc phim khac nhau thi 1ong do tnmg chira rit nhiéu loai vitamin A, D, E, B1,
B6, B12,.. cac khoang chét canxi, magle sat va kém,... c6 1¢i cho co thé con ngudi.
Vitamin 12 ngudn vi chét dinh dudng rit quan trong, ché d6 an va dmh duorng cia ngu'm
Viét Nam hién nay duorc danh gid 1a chua diy du va cin bing v& vi chit, din dén
thudong thiéu hut mot s6 vi chit quan trong. Viéc thiéu hut nay ching ta duge khuyén
c40 12 nén hip thu tir thic phim s& mang lai nhiu loi ich hon 12 sir dung tir thubc, do @6
viéc phan tich ham lugng cia cac vi chét dinh dudng (vitamin) trong céc loai trimg la
diéu cAn thiét d khao sat ngudn thuc phim gidu vitamin & Viét Nam.

O Viét Nam, nganh chin nudi da phat trién rét 1au doi, tir trong cac ho gia dinh,
trong céc trang trai. Viéc chan nudi gia cAm @& 14y trimg bd sung vao nguon thuc phdm
1a rét quan trong. Hién nay c6 hai loai m6 hinh chin nuéi gia cAm chii yéu 1a chin nuéi
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Ky yéu Hpi thao Khoa hoc “Phwong phdp phan tich va nhén dang chdt déc trong thiec phdm”

nhé 1¢ hd gia dinh, & quy mo chén nudi niy, s lugng dan thudng nhé, thirc an chi yéu
tir c4c ngudn tin dung cia gia dinh, va dan gia cAm thudng c6 thoi gian nudi dudng lau
hon cho dén c4n ning truéng thanh. M6 hinh thit hai 1a chin nudi quy md cong nghiép,
trang trai, & quy md nay tir gibng dén thirc an déu cha yéu sir dung dang cong nghiép.
Do d6 sb lugng dan, ning suit trimg,... d&&u 16n hon rit nhidu so v&i quy md h gia
dinh. Theo quan niém l4u nay cta rit nhidu ngudi tiéu ding Viét Nam 12 trimg gia cAm
dugc nudi tir nhitng ho gia dinh thi chit lugng bao gir ciing tbt hon, gié tri dinh dudng
cao hon, c6 @) an toan thuc pham tét hon. Bai béo niy 1a nhimg két qua cong b cua
chiing t6i vé ham hrong a-tocopherol trong 1ong d6 ciia mot sb loai trimg trén thi treong
dé c6 c4i nhin 16 hon & khia canh cAc vi chit dinh dudng trong céc loai trimg, tir d6 ¢6
nhéan xét chinh x4c hon vé& chit luong cia cac loai trimg khéc nhau va quy md chin nubi
khac nhau dnh huéng nhu thé nao dén chit lugng tring.

2. PHUONG PHAP NGHIEN CUU
2.1. Héa chit va thiét bj si dung

Cot sic ky: cot ZORBAX Eclipse XDB — C18(4,6x150 mm, 5 pm) (Agilent), cin
phan tich chinh x4c 0,0001 g, may siéu 4m, m4y nghién méu thyc phdm, mdy ly tam,
cac dung cu thuy tinh cin thiét khéc. Maing loc dung méi 0,45um, céc hoa chét 1a céc
san phdm thuong mai cia hing Merck loai tinh khiét ding trong phén tich: n-hexan,
methanol, KOH, ethanol, K,SO, khan. Chét chudn (* )-a-tocopherol-synthetic, 296%,
axit ascorbic déu phai 12 loai tinh khiét cho phén tich HPLC (hing Sigma-Aldrich).

2.2. Phwong phép ldy miu

Céc miu trimg dugc thu thip & cac siéu thi va dai 1y trén dia ban thanh phé Vinh.
Mbi miu lay 3 quéa dung vao tli nilon sach, bao quan lanh trong hop xép, dua vé phong
thi nghiém. Tai phong thi nghiém, méi mau dugc xtr 1y so bd tach riéng long tring va
1ong d6. Sau d6 1ong d6 méi duge dua di tach chiét.

2.3. Thure nghiém

Diéu ki¢n sdc kp: Cot shc ky: cot ZORBAX Eclipse XDB— C18 (4,6x150 mm, 5
pm), pha dong: 100% methanol (methanol dbi v6i hé théng RP, sau khi khao sat ti 1&
nugce trong methanol dya vao su cin dbi va thoi gian luu cta peak, chiing t6i chon dung
mdi 12 100% methanol), nhiét d9 cot: 300°C, toc do dong: 0,5 ml/phut, detector FLD ¢é
budce séng kich thich 293nm, budc séng phat xa 336 nm [1].

Xdy dung dwong chuin a — tocopherol: Cin 10mg (+0,1 mg) chit chudn a-
tocopherol = 96% (M(C2sHs002)= 430,7 g/mol) vao binh dinh mirc 100 ml, hoa tan va
dinh mic dén vach bing methanol thu dugc dung dich chuin gbc 100 ppm. D3y chuin
o - tocopherol dugc khao sat c6 ndng d6 nhu sau: 1ppm; 5 ppm; 10 ppm; 20 ppm; 50
ppm. Phén tich c4c chun néi trén va x4c dinh phuong trinh hdi quy tuyén tinh dya vio
dién tich cic peak nhu sau:

y = 45,56473%+7,26523 R?=0,99997
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Ky yéu Hpi thao Khoa hoc “Phuong phdp phdn tich va nhdn dang chdt dgc trong thiec phdm”

Bdng 1 : Dién tich peak cia a-tocopherol tuong Ung véi ting ndng d6 chuin

Nongdjchuin | Digntichpeak |  a | b | ® |
1ppm 53,89987
Sppm 246,64784
10ppm 462,66498
45,56473 7,26523 0,99997
20ppm 911,91278
50ppm 2287,03296
Area
1 3
2000 -
‘ 1500 —
1000 % =
500 -
i1
o T T
; o 20 40
[ Amount(ppm]

Hinh 1: DPudng chufn bidu thj méi quan h¢ giira dién tich peak va ndng d6 chuin a — tocopherol

Chudin bi mau:

Cén 5 g long do trl’mg di duoc tach cho vao binh tam gisc. Thém vao 20 ml KOH
2M + 0,5g Axit ascorbic 1di khudy 250 vong/phiit & nhiét do thudng trong vong 16 h
trong diéu kién tranh 4nh sang. Sau d6 trang bang nudc cit 1di cho vao phéu chiét. Tiép
tuc dem di chiét 2 14n v6i n-hexan (mdi 14n 40 ml) l4c 30 phut dé yén 30 phut gitt lai
phan trén va bo phin du6i. Phin trén duoc dem di chiét tiép v&i 30 ml nudce cht dé ion
lic 30 phut, dé yén 30 pht, thir quy cho dén khi khong con mau xanh. Loai bo hét nuéc
bing cach 1am khé trén natri sulfat. Giit lai dung dich phia trén dem di cb quay chén
khong rdi dinh mtc bang 3 ml methanol cho qua mang lpc 0,45 um dua vao vial va
bom vao may HPLC dé phan tich [2- -5].

3. KET QUA NGHIEN CU'U VA THAO LUAN
3.1. Danh gii phwong phap dinh lwong [6]

3.1.1. Khdo sat gi6i han phdt hién (LOD) va gidi han dinh luong (LOQ) ciia
phuwong phdp

Trong bai bao nay, viéc x4c dinh LOD va LOQ duoc thuc hién dua trén duong
chuin (Bang 2). Tién hanh chay l3p lai diém chudn & cic ndng d6 3 14n, tinh gia trj 46
1éch chudn (SD) cua 3 l3n 13p lai, dva vao dd dbc cta dudng chuén d8 tinh gid tri LOD,
LOQ theo cac cong thirc:
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3xSD 10xSD
LOD = LOQ = =IOxLOD
a a 3

n 2 n - 2
Z(xi —xtb) Z(xi _xtb)

SD = n-1 = k

Trong d6:
SD 1a d6 1éch chun;

2

n 12 56 14n phén tich l3p lai cia mdi ndng d6 chuin i
k 1 56 bac tr do (k=n-1);

x; 12 gia tri ndng d6 mAu tai 14n do thy i

X 12 gid tri nbng do trung binh cta n 1an do;

alahé sb géc cia phuong trinh hdi quy tuyén tinh (y = ax +b).
Bdng 2: Gia tri LOD va LOQ ciia a — tocopherol timg ndng d6 chudn

Nong d§ Nong d¢ do dwoc (ppm
chuin a- g 49 do duge (ppm) sp | SDrung | LoD LOQ
tocopherol Lin1 Lin 2 Lin3 binh) (ppm) (ppm)
(ppm)
1 1,02348 1,42565 1,64925 0,31710
5 5,25368 4,88576 5,44652 0,28490
10 9,99457 10,21352 10,40201 0,20390 0,29187 0,01922 0,06406
20 19,85412 20,36425 20,68675 0,41982
50 50,03360 49,89912 50,42156 0,23363

3.1.2 Xdc dinh dé ldp cua phuong phdp

Theo 1y thuyét théng k&, c4c dai lwong dac trung cho dd 1ap lai 13 d6 1éch chudn
SD va hé sb bién thién CV% (RSD).

Thyc hi¢n phén tich 5 g 1ong d6 trimg, tién hanh phan tich lip lai 3 14n trong
cing mt diéu kién. Két qua phan tich 3 1dn 13p lai va d6 lap lai cita phwong phap duogc
néu ra & Bang 3. D) 1dp lai cia phuong phép dugc dénh gia qua d6 1éch chuén tuong
d6i (RSD).

Bang 3: Két qua trung binh, d6 1éch chuin, hé sé bién thién ciia cic miu tritg

M#u trimg ga nha Miu tring ga cong nghiép Miu trimg ngdng
. Ham lwrgng a - 24 Ham lugng a Khéi Ham lwgng a
T Khol(;;rqng tocopherol Kho::)m'ng - tocopherol hrgmg - tocopherol
(mg/kg) (mg/kg) (4] (mg/kg)
1 5,0016 7,2498 5,0008 5,1104 5,0010 8,1757
2 5,0010 7,2387 5,0011 5,1124 5,0009 . 8,1618
3 5,0019 7,2644 5,0002 5,1006 5,0006 8,1456
X 7,251 5,1078 8,1610
) S 0,0127 0,00601 0,01506
i , CV (%) 0,1751 0,1177 0,1845
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Nhan xét: Két qua tinh toan cho thdy, phuong phép c6 13p lai cao cho d ding
tbt dap tng yéu ciu dinh luong.

3.2 X4c dinh ham hrgng a — tocopherol trong cic miu trimg
Sau khi tién hanh phén tich trén cic miu trimg bing may sic ky léng hiéu ning
cao chiing t6i tinh ham lugng a —tocopherol (mg/g) cb trong mAu theo cong thirc sau :
C=(Co/ m) .Vyn.f
Trong d6:
C: Ndng dd a —tocopherol c6 trong miu tinh bing (mg/g).
Co: Ndng do a —tocopherol trong dich chiét tir dudmg chuén, tinh theo ppm.
Vim: Thé tich binh dinh mirc.
f: Hé s6 pha loang ( néu co).
m: Khdi hrgng méu (g).

Bdng 4 : Két qua phén tich ham hrong a - tocopherol trong cac mAu tring

= z =X A s . R ogr .
Mau Céc mau Khéi lwgng Dién tich pic | Thé f:lch dinh C
Co(ppm) | miu(g) mic (ml) | (mg/kg)
1 Tring ga nha 3,62590 5,0016 172,47826 10 7,2498
2 Tring ga cong nghiép 2,55565 5,0008 123,71268 10 5,1104
3 Trirng ngdng 4,08865 5,0010 188,20457 10 8,1757
— FLD1 A, Ex=283, Em=326 (16102014\VITAMINEOO0009.D)
w7
45
40
. |
30 a
-
254 g
20 25 30 "min

Hinh 1: Séc dé mdu chudn cé nong d¢ 10ppm
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Hinh 2: Séc dé méu trimg ga nha Hinh 3: Sdc do mdu tring ga céng nghiép

T
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g

Hinh 4: Sic @5 mAu trimg ngdng
3.3. X4c dinh hiéu suét thu hdi

D¢ thu hdi cia phuong phép ciing dugc xac dinh bing cach tién hanh phan tich
3 14n lap lai dbi véi miu trimg ga nha d3 duge tién hanh tach chiét theo quy trinh xir 1y
va phén tich miu véi ndng d5 thém chuén 14 2 ppm [6]. Két qua thu dugc ghi & bang 5.

Bdng 5: Két qua x4c dinh hiéu sut thu hdi ciia phuong phap

Miu S6 lan (5 Cs+m Cis
(ppm) (ppm) (ppm)
1 7,2498 9,0421 2
Trimg
2 2
¢h nha 7,2387 9,0652 2
3 7,2644 9,0669 2
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Ky yéu Hoi thao Khoa hoc “Phuong phdp phdn tich va nhdn dang chdt dc trong thuc phdm”

Qua k&t qua cho thiy hiéu suit thu hdi cao, ti 1¢ % tim lai chat phén tich 12 Htb%
=90,335% dép tmg yéu cdu phan tich. i

4. KET LUAN

D3 xac dinh ham lugng a - tocopherol (thinh phin cia vitamin E) bang céch k |
tach chiét véi cac dung méi khong phén cuc, sau 6 dem di xéc dinh bing HPLC - FLD "
sit dung c6t ZORBAX Eclipse XDB - C18. Két qua cho thiy phuong phap duva ra 1a ;
chinh x4c trong viéc xéc dinh ham lugng vitamin E va giéi han dinh luong 1a 0,06406 | i‘
mg/kg. Phuong phép ndy cho gia tri thu hdi khoang 90%. Nong d¢ ciia phén tich dugc ! |
phat hién trong céc loai trimg: mAu trimg ga nha (7,2498+0,032 mg/kg), triing ga cong
nghiép (5,1104+0,158 mg/kg), trimg ngdng (8,1757+0,045mg/kg).

P43 tién hanh danh gi4d phuong phép dinh lugng va cho thiy phuong phép thoa
min tinh thich hop ctia hé théng séc ky, tinh chinh xéc, tinh tuyén tinh, tinh ding, tinh .
dic hiéu. !
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