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H E: BN A SMHEE-FiE(gas chromatography-mass spectrometry, GC-MS )il & fa il 7 4= & B 5 &
WM. Foik FERAIECBEdREL, LA HP-SMS B4 H 4 25, GC-MS EH 2 TR B E . R a-.
y-Fil 0-HE FIAE 0.002~0.04 mg/mL ¥ i 105 Bl P4 5 RLAFER MG R, MISE R 7>0.999. Wy ik a- . p-F 0-4: T
T3 B R BR (S/N=3)43-7111 247 0.001. 0.002. 0.001 mg/g, & fFR(S/N=10) 0.003. 0.006. 0.004 mg/g. TEA[RU
TR, J5 Ik BE B 5 98.6%~99.9%, HXTAREMZE /N T 1.0%(n=3). 853 X7 ke | Pk |
R, WER, GG AR E A E R E BEE
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Rapid determination of tocopherol in fish oil by gas chromatography-mass
spectrometry

ZHANG Xi-Jin", WEI Xian-E, CAI Wei-Jiang, CHEN Cai-Yun, LI Xiao-Lan
(By-Health Co., Ltd., Zhuhai 519040, China)

ABSTRACT: Objective To establish a method for rapid determination of tocopherol in fish oil by gas

chromatography-mass spectrometry (GC-MS). Methods The samples were extracted by n-hexane, and separated by
HP-5MS capillary column. Then they were detected by GC-MS with selected ion monitoring mode. Results  The a-, y-,
d-tocopherol had good linear relationships in the range of 0.002~0.04 mg/mL, and the correlation coefficients (+%) were
over 0.999. The limits of detection (S/N=3) were 0.001, 0.002, 0.001 mg/g, and the limits of quantification (S/N=10)
were 0.003, 0.006, 0.004 mg/g, respectively. The average recoveries at 3 different spiked levels were 98.6%~99.9%, and
the relative standard deviations were less than 1.0% (#=3). Conclusion The established method is simple, rapid,
sensitive and accurate, which is suitable for the qualitative and quantitative determination of tocopherol in fish oil.
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-Ji %+ AR (gas chromatography-mass spectrometry, GC-MS),
PR P, R ETINE AP a-. p-. o
BB,

2 MHEREE

2.1 SEIGYER

7890A GC-5975C SAH - Btk AL (3 Agilent 2>
#l); HP-5MS {5341 (30 m»0.25 mm, 0.25 pm, 3£ Agilent 2%
#]); DB-1MS {fi%44:(30 mx0.32 mm, 0.25 pm, %[ Agilent 2%
f]); DB-1701MS %4 (30 mx0.25 mm, 0.25 pm, £[H
Agilent 23 F); XP-205 HLF R (FEEFEL AT A H])
22 RIS
Coy- SR H bR UE S (ZE R T 99.0%, S IH
SUPELCO ~H]); IECHE(taigal, f5E CNW AH]); fhih
(4 AR
23 NEBEMH

WO 300 C; #EFEARL: 1 opL; A b
20:1(V:V); faigt:: HP-5MS(30 mx0.25 mm, 0.25 um); i
1.5 mL/min; . AR 275 °C; {34F 10 min; 2 A5
PEIREE: 280 °C; Bl EL, L BTHLR: 70 eV; HLTf%
WAL H ShiEE AR 200 V.

EHEE T o-EBW: 165GER), 205, 430; y-EHE:
151 ), 191, 456; -4 BB 137(E i), 177, 402,
24 FRERREH
2.4.1 AR AR A B R

ARG BRI a-. p-. S-AE B BN AR 2097, 20,42,
18.79 mg, BT 100 mL FREFEMT, AL C LA Mt
ERBZE, B, B8 a-. -, 04T EFRERE RO E
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43514 0.2097, 0.2042, 0.1879 mg/mL.
242 ARk AR R AL

S HREEASIUS A EBiGF 100, 500, 1000, 1500,
2000 uL F 10 mL Z¥&)fip, FIEChie A 2205, 5, B
5. Hrp o tEBEB AT A 0.002097, 0.010485, 0.02097,
0.031455 . 0.04194 mg/mL; y-4= F B AYHIE N 0.002042
0.01021, 0.02042. 0.03063 ., 0.04084 mg/mL; 6-2F & B HHE B
7 0.001879, 0.009395. 0.01879. 0.028185. 0.03758 mg/mL.

25 H@mBRREE

TEEFREREM 0.2~0.4 g, BT 25 mL &=+, JNiE
CRER IR B2, $5), 4 045 um KA HLIERS
&, BRI .

3 H#ER5Tie
3.1 BiEEEFIEE
3.1.1 #EREMLE

A5 FR ARSI A RE S A R AR A, JE T Al S 2R
b, BURLZR G, P ANAERBE. AATmE T
AR, ST IR OB EA ILER . 2l 2R
5, B HIE Cbe B SRURE b, 25 SRRy .
3.1.2 &itkeyinE

HEBWE TIHEERISEH, ks, Btk i
B E AT T . £ T DB-1701MS, DB-1MS FlI
HP-5MS E X H AR RO B A o B e . SCae s i
WIR, 5 eGSR 3 R BRI A BRI, o B ReR
R4f. BT HP-5MS MR FHESh ) Z, AR B A
6, R RE HP-5SMS 1R 40 85 i it . 7EDLfb iy 550
T o-. y-F1 S BENR A PRAE TR . FREIARANZ HIE
WAE SIM U MR E FRIWE 1, B2, F 3.

TIC: X} H#&3.D\datasim.ms
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Fig.2 Chromatogram of sample solution
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Fig.3 Chromatogram of blank solution
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Table 1 Linear ranges, linear equations and correlation coefficients of a-, y- and J-tocopherol

4y

2 PEVE ] (mg/mL) 2R

K RH(?)

a-EEF
r-AEE

S E

0.002~0.04 Y=4.311e6*X-2392

0.002~0.04 Y=4.181e6*X-1164

0.002~0.04 Y=2.448e6*X-1674

1.000

0.999

0.999
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3.2 FHEMEEIESR
32,1 IHMEBMEALHTEE

RIS T, XFRERIIE SR, 455HREH, o-.
y- O-/EBTE 0.002~0.04 mg/mL 22 i) 52 B RL A 2Rtk X
7, MERRE)KT 0.999, #54 GB/T 27404-2008 { L5
S JREPEHTE ) VIR ER RV . Lt R A G
RELFR 1, prrfEi & LA 4,
322 WEERE

B —HE G5 17020 D) BER S, FRE 6 4y, $2.5730
Tkl g, 23R A G- AR T E, T
BIMPSETHM S . SR EREMT o EFB KT
N 0.365 mg/g, M XF FR UE i 22 (relative  standard
deviation, RSD) K 1.7%; y-25: & W 1 F- 34 7 & 0.457 mg/g,
RSD 4 1.2%; J-E HEMTF-¥ &k 0.244 mg/g, RSD K
0.6%, F=HIKG% BT (ILFR 2).
323 EEMRE

IR —FF SRR, 2.3 A (i - T ik AR R S b

RS BRHEATINE, S5 A A T M 0 TR AR AR X A g 2
(relative standard deviation, RSD), £/~ o-2E B W RSD
N 0.2%, y-4E HH RSD K 0.7%, -4 FH RSD M 0.5%., 3
A A PRty (L3R 3).
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Fig. 4 Standard curves of a-, y- and J-tocopherol
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Table 2 Precision test results

Hoy ha=2 FRFE & (g) WRARmL) WK (mg/mL) P (mg/g) 25 B B (mg/g) RSD (%)
1 0.25171 25 0.003681 0.3655
2 0.25349 25 0.003722 0.367
3 0.27225 25 0.003988 0.3662
a-EEH 0.365 1.7
4 0.28951 25 0.004336 0.3744
5 0.24899 25 0.003569 0.3583
6 0.25552 25 0.003671 0.3591
1 0.25171 25 0.004558 0.4527
2 0.25349 25 0.004631 0.4567
e 3 0.27225 25 0.005009 0.4599
y-E B 0.457 1.2
4 0.28951 25 0.00541 0.4671
5 0.24899 25 0.004515 0.4533
6 0.25552 25 0.004652 0.4551
1 0.25171 25 0.002452 0.2435
2 0.25349 25 0.002487 0.2452
3 0.27225 25 0.002672 0.2453
OB 0.244 0.6
4 0.28951 25 0.002817 0.2432
5 0.24899 25 0.002413 0.2422
6 0.25552 25 0.002483 0.2429
#*3 EEMRARER
Table 3 Repeatability test results
e 1 2 4 5 RSD/%
a-tEFH B 12485 12477 12466 12511 0.2
A 18187 18222 18202 18455 0.7
oL H 4094 4111 4125 4133 0.5
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324 HhFR

PL 3 (AW LA B, o-2E BB BN 0.008
pg/mL, SEIEN oA B HR A 0.001 mg/g; »-AEF
Byt Rl 0.017 pg/mL, 53500 p-A4 5 Bk HBR R
0.002 mg/g; 5-2E BBk LRy 0.012 pg/mL, 13315741 -
B HBRS 0.001 mg/g.

DL 10 FEfRME T3 R, o-: B B e BB R 0.027
pg/mL, 33T ok B E IR A 0.003 mg/g; B H
i A 0.057 pg/mL, fBEIJFRM p-A4 F B B R
0.006 mg/g; 5-/E F W E B R M 0.039 pg/mL, 5315720 5-
A e R 0.004 mg/g.

325 wEKE

TR 9 (B H o-E BB & 0.365 mg/g; -
BB SR 0457 mg/g; LB &R 0.244 mg/g; ), B
F 25 mL ZEHH, a3 A, FAE 30, SIS
NEBFW PR (- BB E: 0.07451 mg/mL; p-AH
Wy Wk B . 0.08188 mg/mL; o-2E B By Mk B : 0.08655
mg/mL)4.0, 5.0, 6.0 mL, #%“2.5”T0 F Jyikiil &, $#2.3”
ST - A A A T AE

SEEIASARE a-, p-F1 8- BB TR ISR IR 98.6%
99.3%. 99.9%, RSD Z4lh 1.0%. 0.8%. 0.9%, f54 GB/T
27404-2008 { SEB T EFEHING ) iR, AR 4,

FT4a4 [ERERLER
Table 4 Results of recovery
Aoy Jinkz (mL) F5 A ARt (g) Jinkr 2 (mg) [T (%) SE R (%) RSD(%)
1 0.297744 0.298 99.91
4 2 0.290969 0.298 97.64
3 0.292458 0.298 98.14
4 0.365119 0.3726 97.99
oA FH 5 5 0.362851 0.3726 97.38 98.6 1.0
6 0.36601 0.3726 98.23
7 0.442466 0.4471 98.96
6 8 0.442169 0.4471 98.89
9 0.447309 0.4471 100.04
1 0.324521 0.3275 99.09
4 2 0.322653 0.3275 98.51
3 0.327286 0.3275 99.93
4 0.407731 0.4094 99.59
-4 F 5 5 0.41263 0.4094 100.78 99.3 0.8
6 0.403603 0.4094 98.58
7 0.486643 0.4913 99.05
6 8 0.488802 0.4913 99.49
9 0.485254 0.4913 98.76
1 0.342569 0.3462 98.95
4 2 0.347636 0.3462 100.41
3 0.342425 0.3462 98.9
4 0.432925 0.4328 100.02
SLEEE 5 5 0.435673 0.4328 100.66 99.9 0.9
6 0.438462 0.4328 101.3
7 0.514837 0.5193 99.14
6 8 0.520401 0.5193 100.21
9 0.513747 0.5193 98.93
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3.2.6 AT MR
TEEIRT, 4330 R S e AN R RCE R 0, 2,
4. 8. 12, 24 h WRAEFTMERAEL, SREH, LT
X RS BIE IR T ALE 0.2, 4, 8, 12, 24 h A, -,
. O EH W RSD 4351 0.4%., 0.4%. 0.7%, FXHEFH
@5:\ SRR IR AE IR T 24 h WAYTaE M B AT

4 &

AR SCRHIE C e Xt fa b4 T4, SRA HP-5MS( 30
mx0.25 mm, 0.25 um)fE R @IS, 456 A G-k
Sy, IR AR HR O R S, S T PR I £
WA a-. p-F1 S-LE B BRI AT T o I e FLAR PR
for thBR . FRE PERI IR B IG5, 4521 o-. y-F S FH B
7E 0.002~0.04 mg/mL B¥REEVI N 2 RIFLR TR R, M€
AR 7>0.999; BT o p-F 0-LE T AR H BR(S/N=3)
735074 0.001,0.002., 0.001 mg/g, E&FR(S/N=10)4 0.003 .
0.006.0.004 mg/g; TEARFGMATT, Jrikny P4y mE i
4350 R 98.6%~99.9%, HIXFFRAEMZE/N T 1 0%(n=3) S
SERN, DR L Pd . R HERR, &Sl
FH AR B 4R T R A A

SE MR
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