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Abstract

The effect of heating temperatures and time on the contents of three phytosterols (campesterol,
stigmasterol and f-sitosterol), which were determinated by gas chromatography-mass spectrum
(GC-MS), was investigated in this paper. The results showed that the contents of the three phytos-
terols were relatively stable when heating temperature was low (100°C), while the contents de-
creased significantly when heating temperature was high (220°C). The prolonged treating of pea-
nut oil at high temperatures had a marked effect on the contents of phytosterols in peanut oil, and
the contents can be regarded as reference index for the identification of waste edible oil.

Keywords
Phytosterols, Peanut Oil, Oxidation Mechanism, Gas Chromatography/Mass Spectrometry

m#AXEE P EYEESEX AR

I—El%%’ i,ﬁﬁ*, %#%’ %7]‘()&4’ Ffﬁﬁ‘ii’ EJ‘?"—;Jt

R E TN BT A, TTARE TR AR A LIS E, TR M
Email: ‘zzxdg@163.com

Weks HiA: 201845 H11H; A HEM: 20184FsH22H; kA HiA: 201845 H29H

=
R RS RN AR BN TR X FE A AT A, A A - RIEE(GC-MS) I RE =M EZEY LB (-5
HEE. SEmiSEE. SEE)SERM. SRR EMREEBRKMN(100C), #AYEEHENEE, &8
TREHRE, TAEBRRREQR20C)F4TEDEESEEERK. K RREMASTIELNPEY
SERER

XESIH: D, KEFE, PR, R, BRZE, BrSS In#ct ey S S ERmm Rl ahEE
FER}, 2018, 7(2): 137-144. DOI: 10.12677/hjfns.2018.72016


http://www.hanspub.org/journal/hjfns
https://doi.org/10.12677/hjfns.2018.72016
https://doi.org/10.12677/hjfns.2018.72016
http://www.hanspub.org

77 %

HEEEABERW, HEEWMENRIKEAE NS EHEIT.

XK ia
Y SR, TeEM, FALHE, SMREE - Rk

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

MY MR AT H AR AT D B SR R, 2 NSRS I 07 1 2 BERIR 1] M) S A
YR E & YD I B TR Ry, He A (S B — 2R DL ke e 3R 9 B BRI R AREE R &1,
FEAR 8. Rl B, GBSO SRR DU R OG AR . DR B SR FOUE N, R S
HA PR My b R VR B2 (2] (3] Ha[4]. BUEAIERIS] [6]1 LA ACRIER ThRE[ 7] DR AR HGEIEH .

AR, RN Z 2Rk E “HVAM " BRI A 5 BRI b, B s £ B il 32 2
PAisrils AR F WA S8, XSl 2 AT B2 “Bith . RS S5 [IUSohn o AT G it o 52
BT [8]0 RAR B BEAE M A B0 A & BT RS 5 T, S0 5 K A A0 OBE[9] [10] [11] [12],
774 H 22 S B 4 AL Y (phytosterol oxidation products, POPs), S BE 48 A Y44 UE B ELA AR IR EE % « 2238 %
WAl 237 RANROANEURE . BORAFRRAIER[13] [14] [15] [16], MMER 7 &HZ 2R E.

TR0 S BE I e 7R CA R 2 AR, 8 W7 R A - R EIE[17]. RO g vk
(18] AAHEHNE[19]. B AAR S - BT k[2015, HA UM EHE - ik ar DUSEENT & Fhve 4 & i
FEMfE METIAS 22 A A o BB TE A AT A B, SR AR (B - BT (GC-MS) Tt
SRR R B S R SEED S B, JREEAT LA,y EE A Sl R 32 B 7R
W BRI B SR, [F I D95 SR R T ) i B A R R
2. KBS
2.1. {XBR5R
2.1.1. EEWE

GC 6890 S ML i-MS59731 IS HAL: SEEZHIE AR RE-5220 JEdk 28 RAX: g o ik 7%
KA s Kb TZC-0502E/F % AL,

2.1.2. RFFAH

FEE. mbne. SEME. =&k abra, 25, BSTFA/TMCS fEkEEIRFI(99%N,0-
W= RIS = OB + 1% =W EEEHER IR Gk77)): 2 E Supelco A #. -7 B BE, 461E 99.1%,
B R AR A PR A A .

T KAPEMALE M

2.1.3. fREYR
YERAFREL 20 mg(FERAE] 0.1 me) [ S-25 S BEARUE T T 10 mL &M, FHHF BRI ERRZE, %

DOI: 10.12677/hjfns.2018.72016 138 5 E R


https://doi.org/10.12677/hjfns.2018.72016
http://creativecommons.org/licenses/by/4.0/

L¥ad7 %

TR IR E N 2.0 mg/mL, R )5 WEGZAREA I, H HELZ
0.5. 0.1. 0.05 mg/mL [ R FbrifE TAER .

2.2, FERTAALIE
2.2.1. HmER

BRI, AR p-4y

S IR E N 1.04

FEHAFREL 0.5 g #E5 T 50 mL B, 0 10 mL (50 g/L)EEAL BRI B W, 7E 80°C F/KIR [mIif 2

1% 3h, AHEHIECK: 10 mL ZEEARALY), BEEZEE 3 K

2.2.2. HRETE

B IR, e 25 R AR 25

HJi@ % 25 AT 28 T ORE i, IONMEAE , 78 85°CIRJE R CE. 30min, ZR 5 A 100 uL BSTFA/TMCS
TEBEAIRF(99%N,0- X (= H I =R AWM IE + 1% =&, ##, 75CKMN 30 min, R
JFHEREDS, IO 0.5 mL HIERE, fFHERE.

2.3. SEIGEME
23.1. SHEaEEY

B3 fE: DB-SMS(30 m x 0.25 mm x 0.25 um)# M A S BAEFE, IR 100°C, LA 12°C/min 27 THER
% 280°C, TREF 10 min. #FEFECIEE 280°C, #S He, HE 1.0 mL/min, 7ttt 10:1, #EAERE 1.0 pL.

2.3.2. RiG&EH

El B 1U8, BT E 70 eV, TS5 T 2000 V, PUARAFTEE 150°C, & FERE 230°C, GC/MS

PR E 280°C, FiEfIiiyul 35 u~550 u, FRAEFTIE

2.4. HRESLIE

LA E CHEE A IE A A Tl o S5Ok,

S IEE 100°C . 140°C .

8h, AEIESR, MM =R S BE(B-A B S B

25. EMMEEDHSE

I AR S B =R
=R S I 2 T BRI
EARZE A, A AR e A B

AL SCBE EARZE — > CHy 2k 1,

1. 3;H %2 campesterol

“ P4 Wiley7n. L 1 NIST11.L.

180°C A1 220°C 44 M hn#k 0.5. 1. 2. 4. 6.
2. DS E

e B AT AR 25, FLEs M 7 sl B 1

1) BB T3 CoHs0) 5 F B F30:  CoHygO)IXAE L B

2. 5 #fstigmasterol

Flgure 1. Structure of campesterol, stigmasterol and f-sitosterol

E 1. 5. p-AEBRh RN

2) AL T3 CooHsoO) 5K S BE(/ T CogHagO)
ER A ER 3 5e 8 2% GB/T 25223-2010 [19] 7§ B e &

I 5E T3

3. B-A iz B-sitosterol

DOI: 10.12677/hjfns.2018.72016

139

i SR


https://doi.org/10.12677/hjfns.2018.72016

77 %

A BOE B S B A e SR 3 AR, O AR A TN g1 S I R RS B, A T AR Ak
TE A S BEROARD & B, SRR T 5, 15 20 Hph S S i BAR & 20

3. BR5WiL
3.1. EMEREEFRE
miE 2.
3.2. nFGR AN A E X E Y HEE S BRI

TEANFREEINIAGAE T, fesElrh 3 FE Y & B A 1 Bl an 1l 3~ 5 s o

M 2~ 5 AT DAE Y, FER—INFRRGRRE T, A S R B R B (] PR A A T RS, A A 7]
FHIFD, DAL Rk s, A S R D ORI . FEINEGR Y 100°CRY, Bl N# B K, 3 FhiE )
EEE AR R IRAENE, 2 8 NN, eI, T EER g1 S 8 TR 20.2%, 19.8%
H122.3%, TM4INAGREE AR 220°CH, 3 MHEMEEES 2 FRFE, TR 83.6%, 82.9%FM91.1%.

W5 285 5 43 A ml 0, E rﬁiﬁﬁ*ﬂ%/mmm/ﬁﬁuk’ﬁiﬁ%, H T I A (R AR X e, S I AR A
I e R R N 7 N N o A 2] e s (1 9 55 ) B DS S b W 4 o 8 20 Rl e =M ey S N
Elﬁﬂua‘mmr“mﬂﬂﬂﬁﬂk Kééﬂa}ﬁ%}ﬁﬁiﬂziﬂﬂw&;“?%@ﬁ%, £ W2 R A AR 7= A A 11 S T
AR &, B O TE a2 2B

3.3. EMEERAENIE

T I RE A — P =R B ECO BRI E B M, R RIER— R Y S i E kY.
FE RN T SN AR S EE R C7 B C25 k2 1 ANHE TR E 3t 5 20, N A st E H
2, 1 48 B2 O AR €7 B €25 A7 A R BRI i To/p- St A A S T . To/B- A A S AR E

Abundance
TIC: 12050114.D

1100000
1000000 4
900000
800000
700000
600000 2 3
500000
400000
300000
200000
100000

R BN BRSNS SRS RSN RS RSN B SE BA RSN EA BRRE
13.004.005.006.007.0G8.009.020.021.022.023.024.025.0@26.00
Time-->
Figure 2. The GC-MS total ion chromatogram of peanut oil sample (1. campestanol 2. brassicasterol 3. stigmasterol 4.
p-sitosterol)
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Figure 3. Content of campesterol heated at different temperatures of various periods of time for peanut oil
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Figure 4. Content of stigmasterol heated at different temperatures of various periods of time for peanut oil
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Figure 5. Content of S-sitosterol heated at different temperatures of various periods of time for peanut oil
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Figure 6. Cleavage process of phytosterol
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