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Determination of cholesterol in animal and vegetable oils by gas
chromatography-tandem mass spectrometry

CHEN Cai-Yun, WEI Xian-E*, ZHANG Xi-Jin, LI Xiao-Lan, PAN Shi-Chao

(By-Health Co., Ltd., Zhuhai 519040, China)

ABSTRACT: Objective To establish a method for determination of cholesterol in animal and vegetable oils by gas
chromatography-tandem mass spectrometry (GC-MS). Methods The samples were extracted by ultrasound with
isooctane, separated by HP-5Sms column (30 mx0.25 mm, 0.25 pum), detected by GC-MS, and quantified by external
standard method. Results The samples had good linear relationship between cholesterol concentration from
0.0606061 to 0.6061 mg/mL. The average recoveries were 90.0%-110.0%, and the relative standard deviation (RSD)
was 0.7%. Conclusion This method has the advantages of rapid, simple operation, environmental protection, high
efficiency separation, high sensitivity, high precision, etc., meets the requirements of modern analytical methods, and
can be applied to the determination of cholesterol content in animal and vegetable oil.
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PR CRR AT Z2 R MR X R A TR AL . SR, e 7
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21 UESEHF

7890A KM AIEL . 5975C BN (34 H 2 AR A FD);
XP205 4341 K (Mg ¢ -6 0 2 vh E A BRA A, S b
Grtrat, MR ), I RS 00219, AR
95.0%, 3[E DR A H]).
22 (UEBH

HERE T 240~260 °C; #EAERE: 1 uL; 43iEe: 20:1, &
TEFE: W38 1.5~2.0 mL/min; HP-5ms (30 mx0.25 mm, 0.25
um). FEAE: KRR 260~280 °C, £ 13 min., A AKX
(99.999%); 43 IREE: 280~300 °C; HLESAE: EI, HLESH
JE: 70 eV; BEFEE T 386(EHY), 275, 105; ML FIEihser
FE: B BhEIEERS I 150~200 V.
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2.3.1  xfRRAik & bh B

K B FRIBUIH [ ) R G 20 mg, BT 10 mL At 4
M, MARERERITEERZZE, B4, BE
2 mg/mL )% 8 b A 5 T o

232 AR IAR K4

43 SDKG %5 S TUIH [ B24if 459 200, 500, 1000, 1500,
2000 L F 10 mL &I+, FKERZZE, 75, B
CAEFRE
24 HmEIALE

KB FREUEEL 0.20~0.40 g, BT 10 mL A&, i
SRR It E R BRI, BE5), 4 045 um KB
g, RIARHE .
25 EBURBRSHEeIENESE

KR HRIRE AL 0.30 g, T 250 mL BREHEIHR S, IMA
30 mL JG/K 2B, 10 mL 60% S B ALANIRM, #E5T. Filhe
100 °CREIBEH M ME RALIFG 1 h, AEHES B
1EFLFEMHEREE B, 2RSSR, S mLIOKZBEH B
84 IOt o DR L P, BT BRI, KR H 2=
. EREBAT BT 250 mL 20 RFh, 30 mL
KA 2~3 Pk R R b, VEWROE A S WO -, PR
40 mL A Bk-T0oK S BRR-A I (1:1, VV)Zr 2~3 IR B
PRIE AW, TREE 2 min, §E, )2, HRKH,
A3 AN, FKERK 100 mL SERAEBOR Z b, 9
YOK PRI B2 ERE, B 1IkFLAk, Bk 2y 10 g FoKER
BRI A2 3 150 mL SFEREPSH . % b F R besii
FIIRBURAE B2 A R 2R R BT, K S iRt
A2 5SmL, HAMEARG G TE .

3 HER5HH

31 BiIEXRHMMmE

PR BRI £ T I AL B2 (VR R, H 038 SR I
25 PRI, 55 AV X TRV R A M DG ) L, 2 I
TR JIEL T P ) ) W s () A 38 JC R WAL 0, 3 P 5 1 o 5 48
REATTF, WE 1, K 2.

3.2 ZMstig

RANESZIG S RANSE 1 R, MR RE RN 0.999, 1EHk
4 0.06061~0.6061 mg/mL 2 [A] LBl B IOk 2 &

33 ZEEMRFMEHR

A3 M7 ¥ A H PR (limit of detection, LOD)E X i
SIN=3 B} X LA RE S H Pk B2, 7 1 FR(limit of quantitation,
LOQ)E S A7 SIN=10 B X jif B S A e B o 2415 HE(S/N)
g3 I, AHEEEAS R 0.12 pg/mL, 153y vk i fH E
K BR N 0.004 mg/g. 24 S/N=10 I, FERERREN
0.43 pug/mL, 15517k 0 IH R E =R K 0.014 mg/g.
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Table? Lincar experimental results s, T TS 0.450m HOUEIERLUE, 16 A IAREE S v
e K[/ (mg/mL) AL 1T B W, HE AT, 455 L 4 AR IR F,
STDI 0.060610 3175 Sl AE ) i R R By 2k 0 [ AR L R 90.0%~110.0%,
STD2 0.151525 8798 SRR 99.2%, AHXTARIE 24 0.7%.
STD3 0.303050 18877 3.7 AFEMNEERSEBWRIER GC MEFENE
=+ s
STD4 0.454575 29861 R
AT AR, SR o ) IR
St Y 68965%_1326 }17 M, BRIE S ‘U&E Sjﬂﬂ V&AM, 2 W?%E’Jﬁ
25 RIA B SRR AT R, BALRTURIER 24,
MXRE() 0.999

FERH, HHAA —@MaRE, A% AR, Ak
MM A £, (il RSB EE F SRR B 47 b R 1 A o 0, i
35 BEELR o0 5 S T 0 v

K EFRBAE G 6 4y, 2 2.3.2 kR 4505 B b FRAE 5,
KrAe i & i, 35 H RSD.6 MRS B9 RSD 9 1.40%, H

®2 REMHIHRER

A RIFARER R, 4503 3, Table 2 Experimental results of stability
3.6 JfnErEERsCIE BHEIA 0 2 4 6 8 10  RSD/%
PRI 0.3 g #Ehh 9 03, BT 10 mL AR AR, I [ e

prge - \ - e e i 65300 66139 66152 66111 66351 66151 0.6
SR 3 4, B 3 0y, T A B S i A A [ AR ~

*3 BEEXRER
Table 3 Experimental results of precision

5 FREE /g e B /(mg/mL) TR % SRR % RSD/%
1 0.26312 0.1500 5.700
2 0.30312 0.1686 5.562
3 0.30312 0.1733 5.717
5.70 1.40
4 0.33312 0.1893 5.682
5 0.32333 0.1871 5.786
6 0.32512 0.1870 5.751
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Table 4 Experimental results standard addition recoveries

75 FEARFER/e DA NAR R/ (mg/100 g)  HARFE/(mg/100 g) FICR /% SR IR % RSD/%
1 0.32161 1.5922 1.78704 99.15

2 0.33111 1.5922 1.78704 98.96 99.2 0.4
3 0.32555 1.5922 1.78704 99.57

4 0.29322 1.99025 2.2338 99.81

5 0.31021 1.99025 2.2338 98.06 99.3 1.1
6 0.30021 1.99025 2.2338 99.92

7 0.27112 2.3883 2.68056 98.75

8 0.26852 2.3883 2.68056 98.74 99.1 0.7

9 0.26225 2.3883 2.68056 99.78

x5 TREIFAERIXEE

Table 5 Comparison of different methods

AR GC AR GC-MS

RIS pmm mmsmee D%
A 5.632 5.719
5.721 5.697 0.7
C 5.669 5.732
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