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Study on the changing law of main aldehydes content with temperature in
several kinds of common vegetable oils
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ABSTRACT: Objective To establish a method for the determination of main aldehydes content in 5 vegetable oils
by gas chromatography-mass spectrometer (GC-MS), explore the rule of the content of main aldehydes in vegetable
oil changing with temperature, and determine the unsaturation degree of 5 vegetable oils. Methods The
unsaturation degree of fatty acids in vegetable oils was determined by the iodine value method. The content of
acrolein, hexanal, heptaldehyde in vegetable oils were measured by GC-MS. Their changing laws with temperature
were also researched. Results The iodine value of 5 kinds of vegetable oils from big to small was safflower oil,
rapeseed oil, cottonseed oil, sunflower oil, soybean oil. With the increase of temperature, the content of main
aldehydes in vegetable oil increased gradually. The highest content was acrolein. Conclusion This method is simple
and sensitive, which is suitable for determination of aldehydes content in vegetable oils. The heating time of
vegetable oil should be shortened as much as possible to control the heating temperature so as to reduce the
generation of aldehydes.
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BERAMEANTBEAEEPHEZFE N, HZeH
R 37 B At s O . B AT FE A AN Sh W 2
K2, S, wy &G T 2 0N R BE ViR
MK LTIRRIIR, TR . o-WRRIR . 464 DOMG IR SE,
FHIRMEE , FIZ20) K& sk, HdiEm
FEYTMAS IR EE SR, i ) AL, R TE il e
T, BHIMESRE—RINE R, TmAETEA
TR R SRR, I E A 200
ZRe sy, FEARE . MR, B . BRIk
B, HAAEYI e R A S S A A 2 R B
B, SRR N LA A B b, M, A
BEPE DL IR AE, ATRB R BUEIE OB LA iR
FZPeRER .

SIS - T B % 12 (gas chromatography-mass
spectrometer, GC-MS) R HLBEFE LT . sl . RIEBUE
= RS NSRRI T R I G R
JIR 453 18 B U141 o g LSV B GC-MS g s b S5
R MR R sy, HUEATIE O ANE PR BRI 2 .
FLEECH GC-MS A3 Hrif i Ji R Hh = IR I AN e v i
THCEE., B, eRE. TR, 2SR, 2- TR,
9,17- /NI | 2- ¢ BEIRIN S RESE 13 T, PIEIfLSE
BRI, IR 150~180 °C, HAA I
HRGT LA TR i D I AN TR S 7 R 1Y) et AR HL s i
AL ) T 25 ) O B 0 AR AR A O o AR S 6K R
GC-MS FF 55 AN IR Ui B2 e W AL Ab 7 2E 1Y) B2 2R ) o
DU . OO, BTG i M LR B AR A R A, I
ST R A U T AR ) RSN B iR,
DUy Js B B E At — 8 I S 1R .

2 MH5EREE

2.1 UE5EH

Quattro-MicroG S HH {335 Bt e A (38 F FI 43R R
BRA FRAF]); FA3204C HLF43H1 KPR R # AR
HIRAT); XH-D WHER A & (FgE A RAFD;
DL-1 FF I A (b i AOB I BEYFAXAR)); FA1104N B
3R R (I RS A PR A D)

UKESIR (R ali, R & FR b TARAR); +
AR (A pral, Eigism R A BR AR, OB Hral
F R DU B AEAL T); POIATRERT RE S . X REAY | BT
TR (B =99.0%, 3£[E SIGMA-ALDRICH /Aw]); HIfE
(R, KT s FAE AL LA RA ).

K ZEACRF . LOAERER . AR . SERFIEE S
¥ A S E AR R .

il

22 EWHE
221 R E &

TEMTETR: FERFRE | g AT PETER B 6 mLZ&{HKH
TRAT, A 200 mL @K, b 3 min, BHEIFFAH.

KIVEW: H%FRE 10 g KIFK, % T 100 mL 751%
K,

IR TR RS PRI A . R . PR IR
60.0. 10.0. 5.0 mg, M%IE T 10 mL &8, P EEAR
ERBZE, B85, BREEEEN 6.0, 1.0, 0.50 mg/mL
MIPIRTE . LI . PR RSB A TR . o0 TIAS B W R A
SRS EEE 2 mL. O 1 mL. B I mL, BT
100 mL A, FFFE R ZZE, S NHmE . O .
BRI BR SR EE 42 5K 60 10, 5 pg/mL BYTRA T B8 S v
W, FrBRFEREEE .

2.2.2 AR AR S AR E 6 0

KB FRIUOR S0 . SEAEAFIh . ZDAEAT I . AR
A4S 0.13 g B 500 mL HEFE M, A 20 mL 3R kel
VKSR FTR A IR R 2 bt VKIS BR=1:1, V)& 25 mL 5
A5 & FHEAL 1 he FINA 20 mL KL B, #£5), H
10.1037 mol/L G AR BR AN & ZZRLI ¥ CIH 2K, IMTERE
ARSI 2, 2 AN,

223 AdpibAEsh £ BB RO nE

FrE0: G N I 2y S oI AW 20 S I 10 S I
% 200 mL, BIALEAR, FEF 7RI, S50m#k o,
1. 3.5, 7min, JCSREE . K% B TUN AR ) H %
HWERFFMMFES 2 mL, BT 10 mL &.0%, A 1 mL
F i, 7E 2000 r/min 5% 3 T R #; 5 min, #&, 732, Bk
MW 0.5 mL, BEHAER, & 0.22 um B, 5304%
“2.2.57T0 F A GE S .

224 MFEMEGESL

R 2.2 10 R IR A X AR 1.0.5.0,10.0,
15.0, 20.0, 25.0 mL I A 100 mL Z& &, FFEE %A
B, IBNEEE R/ 0.6, 3.0, 6.0, 9.0,
15.0 pg/mL; CREBTEWEZ /3710 0.1, 0.5, 1.0, 1.5, 2.0,
2.5 pg/mL; BREESTE MRS 0.05, 0.25, 0.5, 0.75,
1.0, 1.25 pg/mL MTRGHPRIER IR, $<2.2.57500 | €35 544
HEATIAE o
2.2.5 GC-MS 5#r44

L ERE: Agilent HP-5(30 mx0.32 mm, 0.5 pm); GC F}
AR EIRIREE 35 °C, 5 °C/min 718 50 °C{#4% 0 min,
5 °C/min F}#] 100 °C{#4%F 2 min, 10 °C/min F}-F] 150 °C{#4F
2 min, 15 °C/min F}%| 180 °C{£#% 1 min; KALZEIRE
250 °C; A AR, AL 1/5; #ERERE: 1 uL, RS S
BRI 200 °C; HLFHLERE: 70 eV, I 20~650
Da; fifi#R L E: 1kV,
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2.3 HIEAE
AR S B B EIRR VR 32K origing.0 FfF

3 LRSS

3.1 iafERNE

i iy o1 A W2 a1 N o1 N NI A 1 D i a1 By
“2.2.27W0F Jr iR ORI AR, AEAER AT E 3 K,
SRR 1, BUERKE/MRUCHA LR . R0,
K. ZELERTI . R, BMEE R IR AR AN B i+
b, Ut BRI A A A0 R LT AR AT > AT
> Mkl > FEAERI > KEIM. THELL S iR
TR B KB LLAE RN T 5, VAT 2 ST

F1 EYHERTEFMENE

Table 1 Determination of vegetable oil sample unsaturation

Wi
FE b
X X5 X3 X
FELEATI 112.0 111.5 112.0 111.8
AW 2l 140.5 141.0 141.0 140.8
SR 116.0 117.0 116.4 116.5
K 103.5 104.0 103.0 103.5
Uiny el 113.5 114.5 114.0 114.0

3.2 HEYHIN R ERERT A R L

LI NERT N S0 AW {2 5 S I 1 2 I
# 200 mL, BIAKERR, HHTI7 GBI E], 905t
HRE, EL A B 1] R JRLE L3R 2.

F2 5 EEINAEE RIRE
Table 2 Heating time and temperature of 5 kinds of vegetable oils

b JNFAET []/min
R/ °C 0 1 3 5 7
B i ealll 27 100 130 150 176
kAt 27 120 150 180 218
SRR 27 100 130 168 204
Kz 27 100 140 174 226
AW AL 27 100 140 150 174

33 EREMEW

2.2, 150 By IR A X BRI R, o AL g I 4
“2.2.57 W0 F ik AR, IC R, WE 1R 4R
RW, NIREE . O, BFBMEZEX T, ZhikTE
PRIt

100,

6.00 8.00 10.00 12.00 14.00 16.00 18.00
Wl N 2 OB 3 BB,

BT TR BE N P SBT3
Fig.l Chromatogram of the mixed control temperament

34 ZMAREREMTEEREHIR

DA . O . DR v B X AR Al b, L0
A Y AL SRR o A TZ Mk T, A5 N IS 11
EEAFTFE N Y=1091.2X+156658, r=0.9945; M4 [a])75
FH Y=181351X-1137830, r=0.9962; Bk |14 )7 &K
Y=26540X+15503, r=0.9925, LI 25 R BH, TMGHE . Ok .
BERESY HIAE 0.6~15.0, 0.1~2.5, 0.05~1.25 pg/mL FIH T
FEI NP R BT

DL SRR A SE 2R e s 55 AT . U L PR X R S O
AR5 S AT RS, DA 3 A5 M L (SIN=3) I it 137 (9 74
IR . O . BEROVR NS BRI T, 3 RS IR
K R 514 0.5. 0.6, 0.5 mg/kg., EHEFRLL 10 550 1
(SIN=10) It X 0 () NI TS« LT . DR R B A Ay HH B A 7
T, 3 PSRk i E S R0 1.7, 2.0, 1.7 mg/kg.
35 HBEE

Be2.2. 17500 T il 28 B e & 43 510 6.0, 1.0, 0.5 pg/mL
BTN . O . BT R IR R A TR, K
“2.2.57 T (AT A5 A A5 43 B T AR, TN . O
T . PRI E AR Y RSD 43300 1.2%. 0.8%. 1.6%, Wi
K% AT
3.6 TREM

HU2.2. 3700 R il LT AERF I L AW, T 0. 2,
4, 8, 16, 24 h HEFE, $<2.2.5700 F (A% 40 52 454 0
PR, NGRS, O . BERE &I RSD(n=3)43 51K
2.9%. 3.4%. 3.4%, BLHIHHAAATE 24 h NERAE .
37 EEMXKW

Bre2.2.37W0F A0 2 min B AL AEAF I AR S i U 3
OF, F<2.2.57 T T (6 3% 5 {0 2 45 21 43 PR e TR R, DA R
Ol P TRIAE) RSD(m=3)735109 1.9%. 2.1%. 1.3%,
VI ik AT
3.8 MNEEEYKRER

K2 2= I 10.00 mL £IAEAF 18 (4E R4S (L),
bR R A 75 S B T R R B o IRE AT L S
BEEEROAR . P RIS, Hee2.2.3 00 N THT AL B,
A3 FE<2.2.57T T AR SR g, SR ILER 3.



5549 FEREA, & JURN R WA S S S o B I 2L AL 5 873

3.9 HMNE

B2.2.3730 R il 4 B A TR, $562.2.57T00 T (a3
ZAFIE AT . OO . PR, HLZEIR LA 2, 5 Fb
FEPI I PRI B PN, O A7 e T 2L AR R A2 28 A7
H, ALLTAE R RV AT I AG I s R, 3 Rl s 2 X it i
PR ] A3 K TR TG K. I 7 min, N AELTAERT

T SRR AR SEAERI R I & AR 207
97. 91, 84, 73 pg/kg, VLHIAHYI AR K, FEMER
AP H NGRS ER I Z . A R, )
S BN AR TS 1) SO/ DS, T RE DR Sk DA A T4 2 Mk i
FRgom#k, iRl WIREE R AR, il ER
(11}

F3 EWRFEEEERLER(n=6)

Table 3 Experiment results of recovery and precision(n=6)

sy IANAKE/(ug/mL) i e BE /(ng/mL) [l /% RSD/%
P 60 56.8 94.7 1.02
120 116.3 96.9 1.21
180 172.4 95.8 1.30
(S 10 9.7 96.7 0.98
20 19.4 97.0 1.23
30 29.2 97.3 1.57
B 5 4.7 94.0 1.34
10 9.4 94.0 1.81
15 142 94.7 1.92
240 - ’ i _ .
L a 2 min 100 2 0 min
=im g
200 |
0 EE T g0 | g
160 |
2 120F e
ﬂlﬁ [Ulﬂ 40
T gol 4u
af 20
0 0
IR [ B
100 - 100 0 min
D 1 min
B2 3 min
E= 5 min
80 | EE 7 min
2 2
= =
IH 40 ]
< <z
20
0

(03 o g

RRE o B

A CHELIERFI; B ARRFFI; C 3EFHM; D SN KRG B W3S AEkA .

K2 ARG R 3 Fhi

Je R BN A 8] 9 A2 1K (n=3)

Fig.2 The change of three aldehydes in vegetable oils during heating time (n=3)
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Fig.2 The change of three aldehydes in vegetable oils during heating time (n=3)
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