2021 4 55 46 5 55 1 1] T Ll 137

Homl 4 4 DOI:; 10. 19902/j. cnki. zgyz. 1003 —7969.2021.01.027

EHEARBEEIEERNNERABPEEH
MEBT=HBHHNE=E

1 el FER,IFEHR K F
(1. e Mk = R R BRI PO, ®% 7100165 2. B BAR K F £R5 A H TRFR, H% 710021)

E: /£ GB 5009.82—2016 (& eeZ A B FZArkE TRt A FE ADE®MMT)H =%k GB/T
266352011 fls LA B AER Z MBS 2N E 5 URAM EHE %) BA B 477 k09 K sk
LA FRACT AR P A T S BT T AR R AR AR R BT R R AP a - B- oy - -
AFBAa-B-y-S-AF B8 HFMIKG EMGHIRAMEHEE, EREW H A
90% iET)% +10% F F AT A B — v9 Sk — FEERAR (AR 20:1:0. 1) AR RrIkS
B0 s B R RFHATH 90 min VA Leg R &g L3 AT B, 2% AN B o, 8 AR
HRAE0.2~10 pg/mLEE ALK X ZRIF,MELRKH KT 0.99, % YA 2 mg/kg, £ IR
7 6 mg/kg, BN E A 70.08% ~116.33% Z 10, 405545l £ A 1.14% ~9.85% , RACIE 77 %84
BREREIRFINTRES, 2 ERXRLARKKE, EHEEABPAEATHALEE A ER
B E 6 S,

KGR AR AT AR S5 LA SRR EE

R E 4 KB . TS225. 1;TQ646 ERARIRAD A MEHE 1003 -7969(2021)01 —0137 —04

Simultaneous determination of tocopherol and tocotrienol in
edible oil by NP — HPLC
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2. School of Food and Bioengineering, Shaanxi University of Science and Technology, Xi’an 710021 , China)
Abstract : Based on GB 5009. 82—2016 second method and GB/T 26635—2011 two national standard
methods, the determination conditions in the two standards were combined and optimized, and the normal
phase high performance liquid chromatography ( NP — HPLC ) detection method for simultaneous
determination of « -, 8-, ¥y —, 8 —tocopherol and o —, 8-, y —, & — tocotrienols in edible oil using
silica gel column was determined. The results showed that with 90% n — hexane + 10% methyl tert —
butyl ether — tetrahydrofuran — methanol mixture ( volume ratio 20: 1: 0. 1) as mobile phase, the sample
was dissolved by vortex agitation for 10 s, then separated on a silica gel chromatographic column, which
had been equilibrated with mobile phase for more than 90 min, finally analyzed by a fluorescence
detector. The linear range of eight isomers was 0.2 - 10 pwg/mL with the correlation coefficients above
0.99, and the detection limit and quantitation limit were 2 mg/kg and 6 mg/kg respectively. The
recovery rates of the eight isomers was 70. 08% - 116.33% , and the relative standard deviation was
1.14% —-9. 85% . After optimization, the recovery rate and repeatability of the determination method
were improved, and the separation effect was also greatly improved. The method could meet the

requirement of simultaneous determination of

WCES B 29 :2020 — 04 — 20, 4& B B £ :2020 — 10 — 06 tocopherol and tocotrienol in edible oil.

VEERA - 0 (1980) , B, & g TR, Wit , 3% Key words: edible oil; tocopherol; tocotrienol;
I T = LRI T AE (E-mail ) liuxul 980513 @ 163. com,, NP - HPLC



138 CHINA OILS AND FATS

2021 Vol. 46 No. 1

HEMAEE A ARR g R R
NPT 575 1) —Fh RS M4 A =, 146 o - .
B-y-S8-EEWMMa-B-y-8-HF =
W der R E BABUEA DUEE PIAE R
g2 SRR X AR B DI RE L Al AR I YA R, XF
— BRIl R A B TR B 2R &
WA =G 7E DT AL R AIH [ HodssiE 55 7 T
HA MR B RE

HH, E XA B AR E =, 5 AR ik
A 5y IR R BORAE s A SR N
AR LT AMEIEESE . I B R AR B AR
=W T R Y B AR ME 1A GB 5009, 82—
2016 (v ZeEZRE Bah 4R A D ER
W22 ) F1 GB/T 26635—2011 (St 4= & &
AT RIS R SRR ) . GB 5009.
82—2016 H L HE 55—k A i BOHOAE €6 3 vk A A
TR IE A AR 1, ROR R RORORR €8 S T
Ab PRI I RCRAS 155, IEAH = RO 575 i b
PR R AR =, (E PR AR 7 vk 40 L Re I & F Vil
T a-B-y-.0-EEM 4 FFHMAE, BAGE
FIBHIE o« — B - vy — .8 - B =Ml 4 F 53
A 25 AR 6B ; GB/T 26635—2011 ][] it
MEEHMTa-B-y-0-LEFHM o -,
B -y —.8-AH a8 Fh A, IF Harab s
R TR 2R, R IO & AR B . R T2 [m] s 3 5 8
PR 22 E SRR, X0 55 A ) 2R R i bR i
PR T R A R M R e (3 A
TR O IR FRAERE ) €3 SRR T LU S 8
Fp S P A 20053 B, H I R e J Ak R R e A T
X T RS 2 R AN C A, ELSR A A% Ay i)
Tt o0 PR A e IR 22 s o A 17 1 (33 A5 1 R
By -ABWMMB - EF —HmHAMTE (S0
GB/T 26635—2011) , X i ff ] 5 He v 4 b 53 g 1A
1) P i 1 A — 2 PRI M

AL AE GB 5009. 82—2016 45 — 3% fil GB/T
26635—2011 WA~ E A5 7 ik 0y S Ak L, 38 1o 52 55 A
I8, GG AL T P BR o I S i e T i
MR RIS EE M a- 8-y - 8-4F
M a- B-y-.0-EF =Ml 8 Fl A&k m
M7
1 MRl5RZE
1.1 sttt

SERTI (B 7 VG S R 3l Tl A BR A /L)
BHT( 2540 ) , iEC %t (50 |, ISk i (35
%) .

a-B-.y-S-LEEFWMWHEMN, o-.8-.
y - 8 - EFH GRS B i B R R BTG
Pl

B AR IE CBE s SRR RERE 1.0 mg/mL
() PR A5 RN 0.1 mg/ mL (RTRARAE 2

Agilent1100 55 %50 W AH €4 35 A% ( FE AT %€ 6 A il
) e G o
1.2 s£EJrik
1.2.1  FEShHTAREE

FREL2 g JhEE (HERHIZE 0. 01 g) T 25 mL 1 kz
s, imA 0.1 g BHT, it A 10 mL 3 3 4
7R B R T R, IR S A A B R B
5o 11 0.22 um FHHLR UE K TR @ SRR T,
R
1.2.2 bR 4]

A A E = SRR A A T R
0.2mLa-B8-y-0-4%FHMa-B-.y-.
8- B/ MM RARE AW (1.0 mg/mL) , 535
% 100 mL 5 rh, HIE Qi B 2202 57
5] AFBBTEIREE R 2.0 pg/mL [y 8 Ff S A4 44 1Y) H
PRI o HF 8 Bl S AA I (4) BRAR VA W 43 0 HE A 20 L
AT e B8R €8 3% 43 BT, 90 ik B R 4 A 1 £ R
B ]

B WA T =B IR AR TAER A EC ] - 5351
WEHL0.2.0.4.2.0.5.0.10. 0 mL Vi krfig 4 i (0. 1
mg/mL) , HIE & € A % 100 mL, 15%5] 0.2.0. 4,
2.0.5.0.10.0 pg/mL RFNEAR TR ¥ R IR
B TARWR 3 I FE 20 L 3EAT 8 OB AR 35 5317
O ST LR B B T 5 0 T AL, AR B 1) O B R R] A o2
TRPR G [ r A~ W X 157 B S A4 1R, 40 1 A 8 i
(BB AT =8 ) 540 A 5T it v B o i AR A

UEE TET R A SN AB BR22S ill 45- SR AR B B o R £
1.2.3 SR s 5

Agilent fEAE (4.6 mm x250 mm,5 pm) , F:i
FETREE 25°C , R BIAH R 90% 1F Ok + 10% H LR T
FEfik — PSR — B BRSO (KR L 20:1:0. 1)
T 0. 8 mL/min, 3 & W% K 294 nm, & G5 i K
328 nm,

2 #ER5HL
2.1 Fsmar & ke hAk

TEAH = ORAH (8 35 A 00 E  HIh T i A B i A
A BT ALy AR R, R AR sl A
OB R AL ISR E A R AT, GB/T 26635—2011
TR 45 th ELAR B % 75 1% GB 5009. 82—2016 5
TR R A R S SR TR Oy A T . 8



2021 4F 5546 5 55 1 T

i g 139

T SR e B, SR FH A 7 R e 1R 7 Ak B — 2 A (]
LARBE T VAR R AL &, B AR 0 S BOR L
A —FF (HEE 75 BRI 60 s, T iR e i 7% A 358 H B
10 s, it LA fe 2400 2 SR IR e IR % 10 s A9 77 =00 A
A AT R R I
2.2 AFiaegitiF

GB/T 26635—2011 Hfl 77 nl ff B fif: J5 A3 % A=
BT =SB HE T o3 85, T ik Bt Y i 20 A
3. 85% DU A WK IR - IF BE R W, R A 1
mL/min, SEHG K IR, FE0H R AR A 73 25 26 1 AR
B Iy 8 FhSEAART, FH 3. 85% DU WK — 1F BE
BE S RAE R T B AR, TC 8 T dnfe] 8, R B
y-HEW B - AT IREA R, WE A
MRS P, FATEA BUE s g L T
23805 18 GB 5009. 82—2016 48 — 1 3E 22 10 7 5
AHIEATVERL , B 90% 1E L BE + 10% H 3EAUT Hefit -
DU — H SR A (AR B 20: 1:0. 1), BB I
A 0.8 mL/min, SCEEEH IR XM A FRERS
AR AT =m0 8 A S AR H e, W
K1 PR, (S ARRIE R o0t . DRI, A FH Ak
JERE 3 B b3k 8 il Al i ), R F 90% 1E C
Bt +10% W 3BT SEfk - DU kg - H R A
(PRFUEL 20:1:0. 1) Ryt shAHIEA TR

200 . &
175 = =
= B
= 1501 % 1] ‘ﬁ £ ﬁg E
LT AT | = =
SI250H y # T ok
@EI00F S Y X 1o i
& 75t ' = B
= «
= 50t
I
0 .
10 15 20 25 30 35 40

[ [8]/min
1 4 FEHMMES =G 8 M RMEFREER HPLC

2.3 E&3EA-F AR E) A9 R4

XT T 224 43 00 43 15, R B BF [R) IR B8 2 il H AR
PN R . TR BRI R AR e e R B AIAEE
=T 8 A A R e v A TR DG T R SO
AHEETE A b 280 23 D B8 I [RS8 115 0 & A=
R4 E A4 £ B3 B[] e — W B0 5 1) o) 115 s 1) 5 A2
A o TR A A Bl 35 Y wl B A P B R
MITEOLT , &AL 1 J DR — M Ry YRR €8 3 4 B A
1R B0 50V, I ABE AR BN 8 Fh A A, 02500
T 1) P-4 B () A TR Ak, o €2 335 A B B A 1Y 25
) 25 Fa Ik B AR IR, 25 S A A DR B B ) AN Tk A B
TR FRAT o R S AR (B AE 1T T 30,

60 min 1 90 min -, KU 5 HERAR FARAE
AT SRR A DR B I TR] , 45 R 7R, P47 30,60
min J5 HERE, 5 — BT REE ZBE AR LU AL, A2 0 0 A
B INFRLERAT W] IR, AR B 8 Fh Loy Hh BUAE R 5
A5 90 min 5 HERE, S —FE MG AT ELEL, B
273 DR B I AL REAS JE B A%, 3% RE VI IR
8 Fhsetb A, Fe e PR S AR X (i AL i 22 /0
90 min J& A BEXTBRAEFIRE L ZEA TN RE
2.4 ZMEXARAERAEER
B W BT A 8 b A AR v £ [

A7 G R B AR T BR A E FEBRES R I 1,

®1 AEMREF=GHS MRAEHEIEFHE.

HBXRY EHREESR

oAl
(mg/kg) (mg/kg)

0.997 5 2 6

Hor CVE Y LB i

a-EHB y=83.316 4x +15.599 6

B-'EHW y=141.2719x+22.5570 0.976 2 6
y - y=146.261 9x +28.2609 0.9979 2 6
S—/EEHy y=148.234 6x+21.8623 0.9978 2 6
_ 2
‘iimﬁ y=116.0123x +19.1360 0.9976 2 6
by (137
_ 2
/i%%f y=134.5032c+18.8576 0.9978 2 6
_ 2
lk@i@f y=198.083 7x +26.6878 0.9981 2 6
M
=
‘z%%t@/? y=172.476 26 +21.5653 0.9979 2 6
= /]

M1 ATAL AR XEE =W 8 F ik
7£0.2 ~10 peg/mL 5 Bl N e 6 &R R4, MG R 8
BIRT 0.99, K5 BRI K 2 mg/kg, & RN 6
mg/kg,

2.5 Wk EfedEEE

HRAE GB/T 27404—2008 52 56 % Jo £ 445 il BT
A RS I ) A o B 53 F X [l i S 0K 25 1 1)
BER TESE RPN S oM AR B W A B =M 8
o R S P9 T A i R, o) T R e B 3 il Dy 20
100,500 me/ke (INNEREES,  FEIE1.2.1 1.2.3 (7
T4 K IIBRAE fl R 3 S R A A T AR BT
IAREE S BRI E 6 Wk, RIS bR IE R 2 A 5
(A0 5 45 T3 8 i S A A 1) 734 ISR FAR X e
w22, 25 R 3R 2,

M2 nUIEW, EEWMAET IR 8 F
SRR 4 S 34 [ g ZE AE 70. 08% ~ 116. 33% 22 |]
FXTFRHER 22 1. 14% ~9.85% .,



140

CHINA OILS AND FATS

2021 Vol. 46 No. 1

R2 HEmMAREKNELSR

B dh G155 bR (me/kg) ; ””"Jiﬁ/(mfkg) o TRIEMCR/ % MR/
o - EHm 20 14.5 17.5 15.6 16.5 14.3 18.2 80. 50 9.85
B-'EHEM 20 14.1 15.1 14.8 155 14.5 13.6 73.00 4.71
y - B 20 13.6 13.5 15.3 14.3 13.2 14.2 70.08 5.40

| §- L Hm 20 15.5 16.2 16.8 16.4 15.0 15.5 79.50 4.25
o - HEH =R 20 17.5 15.1 16.2 16.8 15.5 17.3 82.00 5.92

B - L = 20 16.5 14.1 15.5 14.2 17.8 14.5 77.17 9.57

y - L E = 20 18.1 19.2 19.8 17.2 18.7 19.8 94.00 5.43

5 - HEH = 20 19.5 19.1 19.9 19.2 18.0 19.5 96. 00 3.39

o - EHEH 100 98.8 102.1 101.5 104.6 101.7 103.2 101.98 1.90

B - LB 100 87.8 85.5 86.5 86.1 85.9 89.9 86.95 1.89

y - 4B 100 83.4 81.2 72.5 70.9 76.6 75.8 76.73 6.31

5 8- Hm 100 94.5 98.2 99.8 100.5 98.5 100.1 98. 60 2.23
o - EH 100 82.9 87.2 86.4 87.5 88.7 92.3 87.50 3.50

B - LB = 100 110.3 97.2 99.3 98.1 105.3 103.1 102.22 4.92

y - HH S 100 87.5 91.6 89.3 90.5 91.5 92.5 90. 48 2.02

5 - L EH =M 100 85.5 88.9 88.2 90.6 88.5 91.1 88. 80 2.25

o - EH 500 535.0 501.0 541.0 499.0 508.0 540.0 104. 13 3.85

B - H 500 556.0 521.0 531.0 568.0 519.0 571.0 108. 87 4.33

y - 4B 500 452.0 451.0 458.0 488.0 450.0 453.0 91.73 3.19

3 s-HEHW 500 560.0 541.0 559.0 580.0 589.0 600.0 114.30 3.84
o - B H = 500 540.0 530.0 525.0 540.0 530.0 535.0 106. 67 1.14

B - LB = 500 601.0 570.0 590.0 560.0 591.0 578.0 116.33 2.61

y - LB =W 500 519.0 510.0 530.0 540.0 521.0 532.0 105.07 2.04

& - B =M 500 545.0 532.0 521.0 550.0 553.0 541.0 108.07 2.22

3 & it FERACT AT ] & SR AR 2] ,2015,33(3)

A ICAE GB 5009. 82—2016 £ it &2 4= [F K br
g R A D VE (I ) 5 kil GB/T
26635—2011 (htaYhiG LT AT =&
TE RO 1R ) IS EAR 5 ik i R L
GG TR FRAE T B9 D E S5, B T8
R A R & il « - B — vy - S - EF W
Moa—-B-y-.0-4HF =Ml 8 MRt AN EAH
TR A (. FESR ] 90% 1E & ¢ + 10% Y &
BT ek - PO vkmg - HERA W (KR
20:1:0. 1) Jy Jii sh AR 8 BEHR 7 5 i 10 s J5, 72 FH R
AT 90 min DL A RERS Lk AE Lk 7o B, &
DKM &5 5347, 8 Fh RAGIATE 0.2 ~ 10 pg/mL i
FINZMEOC R R4, AHC R B R T 0. 99, 4 Hi [R
¥1oh 2 mg/kg, E w BRI R 6 mg/kg, [0l I K 7R
70.08% ~116.33% Z [a] , AHXS bR 250 1. 14% ~
9.85% , AL i — 4w 1A% 1 0 IRl R F
B, RO AR RNGE, e E BT
P K A = i [ N o ) 2
Sk
[1] BEER /N, 45 & A P AR B A e

EAR,

59 -63.

(2] BET%, i, ok, 55 E Y AT mAaLEE
SRR PR R (1], 'S A R
#%,2016,7(2) :686 - 692.

(3] SR, 0k, XBRHE , 55 S AR o ROBOR €315 12 0 7 LA
HAEBEBAAET = mm )] &R, 2017,42(10)
306 - 312.

(4] GFN, BRERE, £, 55 484 K E 7EA NP R A TR
PAEFILT ] SERE PR SRR ,2016,36 (1) « 80 - 84.

[S] #dhi, fopht, RIEIE , A5 ZE2E 3R E XA 45 2% g 152 41 i
BB T B EHLER [ ] VIR R i (B2 i)
2017,27(1) .27 -30,35.

[6] HUANG S H, NG L. T. An improved high — performance

liquid  chromatographic ~ method  for  simultaneous

determination of tocopherols, tocotrienols and y — oryzanol
in rice[ J].J Chromatogr A,2011,1218:4709 —-4713.
NESARETNAM K, STEPHEN R, DILS R,

et al.

[7

[

Tocotrienols inhibit the growth of human breast cancer cells
irespective of estrogen receptor status[ J|. Lipids, 1998,
33(5): 461 -469.

MR, R, VR, A5 R AR (3 R L IR B
Hxe[)]. 376 T, 2008 ,37 (4) 227 -280.

(8

[



