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ABSTRACT: Objective To study the difference of soybean oil quality and composition in different degrees of heat
damage. Methods The effects of soybean heat damage on the quality and composition of soybean oil were analyzed
by measuring the acid value, peroxide value, anisidine value, total oxidation value, oxidation induction period, the
composition of triglycerides and fatty acids and the content of trace components (phospholipid, tocopherols,
pigments) of soybean oil with different degrees of heat damage. Results The quality of oil was significantly

decreased by heat damage. The acid value, peroxide value, anisidine value and total oxidation value were
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significantly increased with the increase of heat damage degree, and the induction time of oxidation stability was

significantly decreased. During the severe heat damage process, oxidation and Sn-1,3 hydrolysis reaction occurred in

oil. The oxidation reaction mainly led in decrease in the content of polyunsaturated fatty acids, and the hydrolysis

reaction reduced the content of triglyceride from 95.71% to 91.79%, resulting in the significant increase of

diglyceride and free fatty acids content. Soybean heat damage resulted in the decrease of total phospholipids content

in oils and the significant increase of relative content of phosphatidic acid. Oxidative loss of tocopherols was prone to

occur during heat damage, and the total loss rate of tocopherols was as high as to 11%. Combined with the

appearance of soybeans, phospholipid composition and the content of pigment, immature soybean was prone to heat

damage, resulting in a significant increase of chlorophyll content in oil. Conclusion Soybean heat damage can

cause significant difference in quality and composition of oil, the deeper the heat damage, the worse the quality of oil.
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Fig.l Appearance diagram of soybean with normal (a), general heat
damage (b) and severe heat damage (c)
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Table 1 Crude fat and moisture content of raw soybeans

KRZIERE BEHURNT & /% THABRT & &/% Ko & /%

NG 20.09+0.28* 21.62+0.30* 7.07+0.05°
— AR 20.58+0.22° 22.15+0.24* 7.07+0.07°
TR 17.14+0.16° 18.72+0.17° 8.44+0.04°

B /INE A AR ) R A [ S0 R B K IR A T AR G S8
P22 5(P>0.05), ANFZRRA B 2R (P<0.05),

132 KaFhismitiyx

IEH KGR EWERAGL 40 Hif, 5%
GB 5009.6—2016¢ £ i 2 FE G AnifE & &b AR AAE ),
W IR ACE RS 8 TR b, LU hEEAE S il 32 75 51
JnBR L, AR — B ) I e 2 R Ak v 790 I A5 3 SRR
B,
133 ZEBIIZAFOH

TRUTEYIE S8 GB 5009.229—2016 (& 2e4E 5 FR
HE BRI IIE ) 5 EARERIE S ] GB 5009.227
—2016 (B A E A EEARME 5 PRl SR E R E ) 5
T HAB B E 2 18 GB 24304—2009 ( ShAEYIMAE TH 7k
ERE ) ; A ErNE: SaibfE=4<id S8 E+5E
Frleft; A4S T 02 2 B AOCS Official Method Cd
12b-92 { Oil stability index ),
1.3.4 b B8 R B A5 By BAR X A2 4 MR

K PR FRIA — A Rk i — . = =R
A 8 I TR A R 5 i, AR A5 E S R L 22
1.3.5 e BR LA A A EARRT A 4l 2

(L) H =8 LA B it 125 g 105 1 1) B U 1 2 it

SR P2 (0 8 04y B T S ER A AR R, IE S
I8 GB 5009.168—2016 { & fh & EZ M &Ik
RN ) 3 6T H =1 DA K i B g 1 R 2R 7 R R Ak A 3L
HESAE TS 3t AR TR 2H 1K

Q) =HE0 Sn-2. Sn-1,3 MG INTER 4,

2 HE e 22 SR ik AT Sn-2 (AR R AL A Y 4

Br o AL =g i FE R T RRZH A S Sn-2 AL 17 B 2H A
T Sn-1,3 (ZIRITIRALAR, AN Sn-1,3 fii/%=3x2FENR
iR & i -Sn-2 (AR R & )21

SIS 4 F2 B BOOTELLO 28, SR A wi AL —
A xF L AR DR AR X & B EA AR
1.3.6 A FH BABEIE 094 A0 B AT

A B A R E S I AOCS Official Method Ce 8-89

{Determination of tocopherols and tocotrienols in vegetable
oils and fats by HPLC). il & &M EZS M GB/T
5537—2008 CHUMARLE WEAR S & AIE ).

WERR LT 2 B AT AR ST, TP-NMR M 4 T
RLALS Smm PABBO, ki34 zgpg30, RFEUER 1024 1%,
KR — A X IR LH 2 F A XS & A T3
137 B-#AF ME. T HEATRESETHNE

B-91E bR K E R I E 2 DB 64/T
1514—2017 (MR R AmAcim b R BT, p-i 8 b &= At
ERWE ) MR EMIES ] AOCS Official
Method Cc 13i-96 { Determination of chlorophyll pigments in

crude vegetable oils ),

1.4 BUEAIE

SR ESE 3 R, SR LI T B EAR o 22
IOk R, AR E G AR . A
Z 225K A SPSS 16.0 #AFEAT B4 #HT, P<0.05
IF Iy 25 5 5825, P>0.05 PN 25 R B3

2 HERE5HH

2.1 KEHRMIZE T MAE MR
2.1.1 K ZAFRAZE T b g B 49 %5 o8

AN TRV PRAR R R SR AR R S [, R X K =2 i
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Table 2 Relative content of monoglyceride, diglyceride, triglyceride and free fatty acids (%, n=3)

— ARXT 25
LS L L) — —
H—mg H g H =g =i
E# 0.65+0.07° 1.82+0.09" 95.71+0.37 1.76+0.11°
— B 0.56+0.01° 1.98+0.07° 95.24+0.00° 2.2140.06°
T IR 0.4740.02° 3.37+0.03" 91.79+0.12° 4.37+0.07°

TE: BN/ NG k2R A [P RE FEE T g dih d T I 5 A 3522 53 (P<0.05) .
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TR 199 - v KT = e R 19 v W

38 LA BT =R DL 2 R T R i 2 R R i, 45
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TR A S (43 AR L SR A Sn-1,3 i,
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=1z 0pAl)
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JIG TE K AR it 2ok AR P R IR . R PR T 5 K
BESE IR S AL A, Al B v AN 5 bl BB 5%
FEH L,

TC R IE W K T g ik R K Gl g, w4l
B TN BEIR R . BERRITE S BN . BEAR IR VLR AR AR
FRAR . AN [ AR5 R 3 A I 5 A i R A 1 A X i L 2
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W R M B FEAR(P<0.05), /2 HT CBLZIE B et R 3

BT LUR A (D32 B IR IR BE 52, 5 R
2R F B i T AL R B i T £ R P AR Bl A OE
LT T B 5 5 R B2 B ik B AR R () TR R
PEAHTRZMRBARE(E 1 KEI0), ERKER
R, BEISERE NG RCH . H SRR e AR R
RO LE ERRA, KGR AR 18 S5 kAR
FP B A AR B 7
232 RERBEETHRFAFTRSZNY M

A1 R K G Ag AR B A A 2 R,
IEHRE ., — PR T R EER R G E b e E
5 e 2 91 9 (1168.53+9.49) . (1134.34+11.14), (1038.07+
6.94) mg/kg, YL a-. yp-. SEFW A E, Hf -, 54F
By FLA A e AT 1, XK S e AR e i B —
AP F T M IR K, BRI S - o-
HBEBRIRICRD N 1%, 16%. BF5E 5 B 7E S0 i
TR R R K B A R R AR R, A
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AR M LR E M, IR K S R B W B
AR E MR TR g, RIRE A UG S i I |
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AR B K b AR B R SR WE 3 PR, IE
W — RERUR R S AR T i (R SRR, H
VIS g8 MR MERAIR R, IR SN,
250 8~11 mg/kg, Xf LUAN [ HIRL B 1 K T i fig R B, B
PARFR IR, -9 DR RE DTS, EERSIR
AR A R L T RR(P<0.05), MR TS
BR, — MR EE R IR A SR K R N
(0.59£0.02) . (3.41£0.01) mg/kg, ZINIEH KREIMIZH 4.9,
28.4 %, I TR B K G ALK IS 1 R h B & A B,
HLAR B A B i 5 2 3 0 A, ROk
f), 2 g & ARk, R AR 0,
RN E A NCRR S 7 SUR s e I Nil:w N TS & e i
AP R R e i R rh, B9 PR AR R
D] AR R W P A K o B i T RS R EMAR T -
BAE DR AR BT A R R A IR A

R4 FERRIZE XM S B 2 ARIEN S 8(%, n=3)

Table 4 Relative content of phospholipid monomer in the soybean oils with different degrees of heat damage (%, n=3)

KEFA AR R R 2 B e T i T L e WA WEAR B
E# 32.06+0.65° 30.27+0.37° 15.11+1.01° 22.57+0.01°
— A 50.80+2.55" 33.68+0.29° 8.76+2.55" 6.77+0.28"
A 68.97+1.05° 23.99+0.74° 4.45+0.65 4.60+1.68"

T B/ NG T 2R AN [ PR I g 4 1) — T i A AR O 55 B A 35 2 57 (P<0.05)
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