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Comparison of oxidative stabilities of different edible oils

HE Yawen, LI Mengjun, YU Xiuzhu, LIU Xiaoli, XU Lirong
College of Food Science and Engineering, Northwest A & F University, Yangling 712100, Shaanxi, China)
Abstract ; In order to compare the oxidative stabilities of different edible oils, five edible oils ( perilla oil,
linseed oil, walnut oil, rapeseed oil and sesame oil) were chosen to carry on the mesh cell — based oxida-
tion method (MCOM) and simulation method with Schaal oven test as control. The peroxide value and
acid value were the reference indexes to evaluate the oxidative stability of edible oils, and the change of
fatty acid compositions during the oxidation process was discussed. The results showed that sesame oil
had the strongest oxidative stability, followed by rapeseed oil, walnut oil, linseed oil and perilla oil. In
the early stage of oxidation, there was a reduction in polyunsaturated fatty acid content and an increase in
saturated fatty acid content and monounsaturated fatty acid content. The content of polyunsaturated fatty
acid had significant effect on the oxidative stability of edible oils, especially the content of linolenic acid.
In the methods of evaluating oxidative stability, the Schaal oven test was simple but lack of actual oxida-
tion process, the MCOM was efficient and real — time and the simulation method could reflect the actual
oxidation process of edible oil during usage.

Key words:edible oil; oxidative stability; fatty acid content

2018 Vol. 43 No. 3

B A AR E P AT D AN £ Tkl L
DN 5T B ) T B S . A8 B R AR iE GB 2716—

Wk HE:2017 - 04 - 16

E€WA: HRHAPIAAET EOH (31671819)

PEZ BT ATHETE (1994) , Lo AR EEARE, Llk il it 5
44> ( E-mail ) yovenhe@ qq. com,,

BEEE: T, 82 4% ( E-mail ) xiuzhuyul004 @ hotmail.

com,

2005 1, PLd AL R T 20 meq/kg SR fEL(KOH)
KT 3 mg/g AL E AR E, B AT £
Mo PRI R e 00 £ Tt AR A 7 BT 14 1 >
PR AR E R [ R LR
AN BB 22 AR R . BRE I A R AR PR
PRI Y22 550, AN 7] i U 1 4L okt 2 ik 2R AR A
TE PRI R, R 00 2 MU SRR TR 5 2 0o AL AL R R M 1) 2
AR AR ST

BRI I A AR E TER PR 2 ST ik 2



2018 4 55 43 15 55 3 1] T

Rl 45

— MR B PE  HIR 2R A, B AR
AR E PEId Pl AR A AR e FR 2 (OST) SRR, Iy
2 B SRR EE Ry I B T e 5 NSO 0 Y Ak
i , o] P e A BRI
BRI &, V8 2 PF 0 & I A AR A e 1 18
FoR R E A o Herp, AR 21 48563 (FTIR)
PRIHCHER L = R ELJCH A e s T Tz i F T8 AR DF
et RAIWFF /N B T R T IRFEFTIR
PR £ R T 0 B ARSI 2 AR 3 Ao 3000 2 0 R AN 5 9 i
D) g 2R 2 s S A T W B 1) 3 R £ AR S T R AR A
b, LI ST TS T At A (3 471 em ™) |
WrEsIgimR (1 703 em™') ARG R (968 cm ™)
S RIS RO S BRI b, o A T R
Rl F b B0 A A R e P S T R RCR
B 3R Ty VR OB M AE e {22 1k
THOe TEFEEM R AR, & Y 5 &2 3]
AR G IR B AR R R
3 AT AR ADL o T AREADL B P b R R o A R v i S B
O, LARRAEL AN SR A R AR AR i T IR S A Ae e o
AT, P A 3 5400 T £ il S T B P Y
R HEE D

ASCHEEL S PP EA AR A N 15 BRI B
FETH B U BRI 1A 2 45 0ok R JROFF 3k 5 Y 7R
FISRERTIH B 7 R R AZ A i A2 R, A3 4501k
{ERERAE PR FR A , ELECWE TR ARG 1L R B
BEADLT P Y A AR AR 1, DAY A £ FH i 22
SRS %
1 #R5H®
1.1 FEgbd

SCTH, HORTE £ B A B F S RRAF I, B
PG s B A BRS F s Rk (R 2E e mk) L w
BB R 2 A A Sk (& e fh) | 51
FEH () B DA R AR Z il (R4 4
BE) RIS SRR AR AR, BLES M
THHARZE I RN B I A B A A5 .

UKBETR SEEht LBk LB AL B AT AR A R
B CREARER S Y T al . T = RERR TR FBE |
Bk i 12 FH T I 710 PR Y T L I JRR TR FR TR A e 12 Y Tl
B , B0 FBThz TR A A o

Vertex70 ffi 65 FTIR S84, fE 1 & e A A5
BZF -30 B{75 THE4 ; SHB — 11 53R /K 3 %2 f 2
%% ;SHIMADZUGC 2014 AR, H AR 8 H A o
1.2 £hFik
1.2.1  JhFETIAL#E

B 100 HAEfeAE 60 C B 2514 F i1k 3 h, AL

— € RN AIRE AT o R ST I RRORF Il Ak
IR SERFIIAT: dh 23 31 3 5 0 A A A 25 B T
SASEYI T, 85 AR R TR (A AN AR (B A,
Ad AR TT B N TR AR o
1.2.2 MU & A AR 1

1S FPEAL RS B IlAE 30 mL A 50 mL
Beb, BT 63 CHEAR N o F:h— 7 I ) e
A AAE R
1.2.3  REEEIEAE b SA AR E 1

TEFMWRAIE T, AR WA 200 pL jfke T
100 H i 9 -, {34559 Hb 43 HCPE 57 099 T B B
LS 0 0 SR 5 55, 4 2 1 O 0 -5t T i s )
R0 ol L R N O VAN W B i 5 e K 55
OMINIC 7.3 1 TQ Analyst 7.2 %4, it 4 334,
4 549 cm ™ XTI RE AT R AR AR OE 8 i B A O
e —#0.15 mm'"

K 06 TR 1 07 PO R T R A R R AT AR
b, BEbg 12 h R R LALLM GG

TR RSy I 6 000 ~ 400 cm ™',
SYBEER 4 om ™' IR 25°C, FHRERAL 16 Wk, BRSO
TEEILL 100 H iR 5ok .
1.2.4  BEkivore b A feis e

TR AL B OGRS , 20 Bl S Fhfisk
HHG BOIMAE 300 g i A 500 mL PET SR H , A48
FBEE M T, 45 K i B — e B 2
M3 ~5 Ko AR I TR) i e A (AR
1.2.5  JEWimR 4L A &

Z 8 GB/T 17376—2008 i 17 iis V5 1R HY g 1k
3 IHLS R b B AR 5O mg JA 50 mL B
HIA T mg + = BeRR NARE T, INA 6 mL 0. 5%
AL - W B 10 min, Z S5 IA 7 mL
15% = 50 AL T — WY B 0 S v 1 min, Jg2 5 HA
3mLIECKERE | min, W IR EJZE RS WSS
R EREN i

IrFT A A CP - Sil 88 S BAIEE;
LA, LR UM S U R s A
Hf B2 250 °C; #2 7 JHil o 45 C R £f 4 min, DU
13°C/min F+ £ 175 °C , {3 FF 27 min, F-L) 4 °C/min
THE 215 °C R F5 35 min; R HELE 250°C , 4
W 30.0 mL/min; AR 30. 0 mL/min; 28X iR
300 mL/min,, #5305 R R R B 44 i 1 O B I
[F1) 5 A0 o D P % B 8] 2 1, 5 AR I T8 45 g
PRI & it o
1.2.6  FAbiEbrilE

T EARAE I E 2 B GB/T 5538—2005 ; iR {E



46 CHINA OILS AND FATS

2018 Vol. 43 No. 3

SEZM GB/T 5530—2005
2 HER5MH
2.1 BA®
2,11 SARE

B S FE IR BT 63 CIOBLR N AT AL,
52 Fead AL S5 20 meq/kg Br (I, FLES
KUK T,

35 -
_ - s
30T o ki 3 LA
T25 ¢ & B <l
E2 ¢t
% 15
~- -
P 10
=05

0 10 20 30 40 50 60 70 80 90

SR /b

E1 gEEPRAmTaECENEL

F I 1 AT FERER TR A B | B 2 SR AR T )
FEA 5 BRI A A Y A B R 3 . 58
INTHEIRIAZS ST PO R (N AE BT St 7
A4k 30.9 h f132.2 h J5id A bR E] 20 meq/kg,
Ak AL S R BT 22 TERA 4 Ak 49. 6 h 53
FALIEIR ] 20 meq/kg, SEFFIHIFNZE BRI A 1L R
AR, A IHESAAL 67.9 h A1 71.7 h )5 id B ALk )
20 meq/kg, FF4AAR M Y AR fb B 6 S B T A R A
AL PR RE R . BRI, 5 FhoE I A AR A
e B YO « 527500 I RRFF I AZ A AT
TH 2 RRH
2.1.2 PR

PR e R e R e B IR R & i 20, 1
B A )35 20 meq/kg Byt B, BR A Y
ARG B DL 2,

0.60
= LU

x o W KR
£ 0.551 - ki
= ¥ A
T 0.50 L * ZIKiH
@)

h4]

@ 0.45

g

0.40

0 10 20 30 40 50 60 70 80 90
A AL E]/h
B2 MEEZPRAHRENEZL

Hi P& 2 n g, 7E 5 R il R AR E A F)
20 meq/kg PR, HERR(H (KOH ) 7E— & JE [ N
BBl BoA W IS, BN T 3 me/g. K
b, FEAS T FR R IE AN FI A D V5 TR SR A A Tk
HDEE A8

2.2 Rk
2.2.1 iHEALME

ST Xu 267 @7 A AR y =0.001 5x -
0.001 7(y AU ) 45125 5 Fp Aluh i A0 (R ik
#] 20 meq/kg B, St AALPITE 3 471/4 549 em ™' 4b
(UG5 (0. 028 3) o TEZIRMARIE T, 4% 5 R b 4y
SITRTESR M AT 4L, R E LS. B 3 2
TP AR AL 2ok R 6T 1 28 A B0 (LU BRAF il oy
1) o 5 FhE FH i) A AT 20 A 1 AR AR R 1A
WS P S P AR A 15 G 4 BT o

6, et TN
5 L
"
2.l N L
=
il S A /
it T ek
60000 5000 4000 30IOO 2000 IOIOO (I)
W/ em™
B3 TRIFHESREIEDRRETL
0.06
0.05
0.04

0.03

WG

- 255

0.02 -0 VBT
0.01 - Z Bk
0.00 —'—%*ﬁﬂa
0.01 a3

0 50 100 150 200 250 300 350
S AL IRl /b

B4 QRS E LY EREILE (3 471/4 549 em ™) f
SR AL

H1E 4 A1, 76 3 R v Bl 48 AL I ) Y S8
K, St ALY 1E 3 471/4 549 em ™' b (Y FEAE I 1
W S MR A . AR S v SRR SR R A
7E 60. 1 h T AL A E] 20 meq/kg, TEJRRFFIH I
AL ME A 5 20 meq/kg T E 101, 4 h, KAk 1E
123.1 h g E LA F) 20 meq/kg. SERFIMIFIZ
IR 3ot S Ak {8 3k B 20 meq/kg T T B I 43 1
172.3 h #1251. 1 h, 5 Ffres A0 AL R s B
MRV - ZEFR I RRRE I Bk SRR 2 R
SRR A5 R —2
2.2.2 PR{A

B TR B R A AL R, PR T 1 703/
4 549 em ™ gb HAFRER YL L S o Ak
252 h P P T O e 1 S I AL 1 B
ST R AR F 2 A 10 T ke S £ T e e
RIERIE A S AL, BV RR M A A AL L. 454
4 AL PR AR E] 252 h Y S Bl R I A AL



2018 FF {43 SR 3 M

S A EC!

Rl 47

¥IE 153 20 meq/kg LA

5.

- 20
41 & WHRAFIH
& ZHkIh
B3 SRR
R - 2R
X2t
1 L
0 ';soA 166“136 7200 250 300
A AL E]/h
ES5 ERmREESERKLE(1703/4 549 cm ') Y
IRTWL

FH I 5 A0, 2422 PRI RN SR AT T A LR SR 45
TR AN FRAT IR E & A BRI, Hoie 2 AR R £
BR(EA I A BRAE o HL7E S8R5 101, 28 I vl ) R M
B TR, R A LR B R A T2k
TR R A A 35 22 R AT < W IR 0 e I 7= A T 5
JI F0 2 5 ANTRL I 7 1 A AT R 2 il it Ak
Yy, S B AL o i R TR, 2 I AR A A AR S
SEAC) NGy TR IR R 55 /Ny TR & AR
A IS G P R I s B W
2.3 Bk
2.3.1 S ALME

AL R B £ PRI A A R 3k A b ) SR AR DL
5 Pl AR E T =R R AT A, e ol 4
FEAEE 3K 20 meq/kg Jir s AR E] , JLE5 R I 6.,

HE 6 FIE t, FE AT, G S AT [
FEA 5 FhE A A (e 1 2 BT R
T AU RFF I8 A9 S A R A i, FEF R 4k 194.4 h
1223.2 h 5k AALIEIEF) 20 meq/kg, ki )
SAALE RO 0%, 7 = 0 A 422. 4 h Ak
{EIKF] 20 meq/kg, AT AN RN A AL F 45
5%, 43 N AEA# K 588. 1 h F1691.2 h J5 i S AL (E ik 5]

20 meq/kgo AL AR g B U : S5 LI
JFRFF I AZAR RPN 2RI, 9 AR I AR R
AR —E

30

w25t

g 20f

£

= By =

T -&- VAT

= & bk

o st > SRR
-+ SRl

0 100 200 300 400 500 600 700 800
AL A /R

B 6 ki AT ST
2.3.2 Wl
FERERN: b, £ i AL 2 35 20 meq/kg
A3 RN RRAE ) 2 AL 1 DL L IR 7

0.60

20055

g

< 0.50

T 045 B o N

2 440 - WRRKFIH

= -4 kI

féj 0.35 alt Al
- 2R

0 100 200 300 400 500 600 700 800
A AL AR

E7 &EERRRHRENTL

I 7 AL, 76 5 AR b A AL (B K 2 20
meq/kg ¥ A AL e b, HORR(EAE — & Y8 B N I 30
BREE AR A, FA B I A AR (B B R 3 . X
Je PO AERAD I S A e A v ik s ) 4 A o B A %
18, S A A R KA ST 2 AR DT R
2.3.3  JERHBRALNR

5 Bl PN AEAS LI I s PR 2E A A2 Ak
L FR.

®1 SHUIBRPEABNERRARETL

i EALEEL D G 4
Feti ) P W R
0 5.66 +0.01 1.73 £0.03 20.42 +£0.12 10.38 £0.13 60.19 +£0. 15
96 5.57+0.04 1.72 £0.10 20.41 £0.02 10.39 +0.09 60.28 +0.32
Eviniil 144 6.14 £0.05 1.82 £0.04 21.03 £0.10 10.49 £0.07 58.81 £0.24
192 6.24 +0.04 1.84 £0.05 21.13 £0.08 10.51 £0. 10 58.67 £0.11
240 6.24 +0.05 1.84 £0.04 21.13 £0.11 10.51 £0.11 58.67 £0.25
0 4.23 +0.10 2.93+£0.02 29.78 +0.09 16.91 £0. 18 41.61 +£0.16
96 4.23 +0.11 2.96 £0.02 29.95 +0. 14 16.94 £0. 14 41.38 £0.24
VKA 144 4.46 +0.02 3.03 £0.04 29.84 +£0.17 16.54 £0.11 40.45 +0. 18
192 4.61 +0.01 3.08 £0.07 30.20 £0. 10 16.70 £0. 14 40.48 +0. 10
240 4.53 +0.02 3.05 +£0.09 29.89 +0.15 16.53 £0.15 40.33 +£0.27




48

CHINA OILS AND FATS

2018 Vol. 43 No. 3

g1
§ - N &/ %

i AL bR W M R TR
0 6.02 +0.12 2.45 +0.02 18.77 £0.01 51.93 £0.32 9.49 +0.01
96 6.38 +0.14 2.53 +£0.08 19.03 £0.04 51.52 £0.24 9.27 £0.02
KMk 144 6.42 +0.04 2.56 +0.05 19.20 £0. 14 51.19 £0.27 9.22 +0.09
192 6.49 £0.05 2.57 +0.12 19.19 £0.02 51.31 £0.34 9.22 £0.04
240 6.51 £0.10 2.57 £0.01 19.21 £0.01 51.22 £0.22 9.21 £0.04
0 3.43 +£0.15 1.74 £0.07 60.82 +0.12 19.26 £0.02 6.86 +0.08
96 3.75 +0.16 1.80 £0.07 60.71 £0.47 18.56 +£0.01 6.59 +0.22
B 8l 144 3.73 £0.02 1.80 +0.11 60.68 +0. 14 18.51 £0.07 6.55+0.04
192 3.81 £0.08 1.81 £0.02 60.83 +0.23 18.52 +£0.02 6.54 +0.05
240 3.82+0.01 1.82 +£0.02 61.15+0.17 18.60 +0. 10 6.55+0.02
0 7.79 £0.08 4.48 +0.08 34.02 £0.09 46.10 £0.02 0.60 +£0.11
96 8.49 +£0.09 4.62 +0.10 34.16 £0.10 45.17 £0.09 0.58 £0.02
R 144 8.62+0.11 4.68 +0.09 34.43 £0.08 45.10 £0.13 0.57 £0.10
192 8.64 £0.15 4.67 £0.07 34.35 £0.14 45.10 £0.02 0.57 £0.01
240 8.49 £0.07 4.62 +0.04 34.35 £0.10 44.90 0. 05 0.57 £0.02

2 1 o UE & EEARR IR I o AR 2.4 4 #

R A B M RRIR (60. 19% (41.61% ) o A%k
FA R AIEIHAR (51.93% ) o A& A 405 Y
MR(60.82% ) . ZIRRIMI & A B HITMAR (34. 02% ) | JIF.
TR (46. 10% ) , HAWJRRFR % # A% i (0. 60% ) o 5 Fl
BHIMAY EZNRRRY R 18 BRAME AR -

M JFRIR 5 7 DA i FIAIR AR U < 58 5 i L SRR AT
B SRR . AR A S R AR A
I, B A I ] 4 A 4 58 7530 IV JRRTER 5 S i
BHI R, A0 h B A9 60. 19% 21| 240 h B #Y 58.67% ,
ST 1 S2 AN i SRR R AR R IR 35
R EA B ZAAZL, N0 h i 41. 61% F
240 h W[ 40.33% , @0 T 1.28 N E D E.
BT SRR R A S A I A R PR IR 5 6 114
AR/ o AR EE T IRRAR , A4k Tk A0 2 Rk il H A I
TR S AN F 5 o AR R b SRR I %
B SRFF R I A IV i PR 5 R R AR 4 I
TSR R 5 B 5 BT SR
I Ak i ) I 9 PR 5 (1 R 0. 71 AN 1 40 i) A
ZIRRI AR 5 i (R R 1. 20 S 20 ) A AR
PRI RTA bR s

FERAE AR P, 5 AR AT A il AR AR R | A
JEBR I & XA BT . X2 i 78 S AL N A
W1, Z2 ARG W R 0 40 RS AN, -5 [ e 2 A
IS E AR RIIACR A S A A R S W)
97 A S BUIR TR B 5 R AT, DA T S S50 H A
M (PR AR R AN i 1R ) B AN AR A i R (IR ) 5

B

FEE 0 E AL R rp, B AT .
b 75 T ) B P ARk R g, HL AU Ak
T BGH R i K A il . iR MIZ G, &
Rl B S, fEx—p B, wliig Ak
R S E A o R B 2 /Ny T AR A (R
FERIACE W) i — 25 E A R IR , 78 I )
Ji) o ARG 320 2o 4R P AL P S8 398 T, 2 1 5k P s e, ¥l
BEFFUR S8 o AR PAIF5- T 10 28] U A0 1 Fir B ) 7 <
Ji, ] S e BT A AL RE ) s 55 L RIYH AR 1) AR
FEME . AFFE I A A 20 meq/kg Sy £ AR
JOE I WA , 25 AN [l £ F Tl ST A e R I 25 57

BRI AR PR 5 I Z AN R B R 1)
A O, NHIEWRER . WIRERE n -3 Z R
BEITR o AL TEIHER (n - 6) , SRR R 1 AN 16 i B
A i 3 1 7 I, 5 A R B o ) Bk AR Ak
SR BRAT 10 25 A 3¢ 5 I PR R (60. 19% 5
41.61% ), SCH AL RS e PR 5 o Ak il o SRR IR
AR (9. 49% ), B & B WO R
(51.93% ) , A I HL AR AR MR A X 3 55 . S FF
TH IR (19.26% ) F1EFRIR (6. 86% ) 7% & 344
(=N g 2 o VR A /R G 1 = £ 7 A S 1 2
AR MR R . 2 R T R A AR T AR 1 i
IR RRIR (0. 60% ) i fi, K =2 & f
ZRRM 2RI AR R R S8 N IR BT A AL AT o
3 & i

AT R 5 R AR e
PESEF PR, 5 H SRS P DS B 554K UCH - 25k



2018 4 55 43 15 55 3 1] T

Rl 49

> SR > kIl > ERRFF I > S8, 2R S
MR AR — 2, HOH MRS Ve 5 I RR R 35 A
—ER R ST E AR h IR TR 75 5 78
PR, P A A AR 3, 2 AT A D5 R (2 i 1R
FINEJFRIR ) &5 g /L , BN HR AR 1D R (I R ) AN
FRIVNR D PR (A J TR A e R ) 5 A AN [ R ) 49
e Z ANMEFIR R 1 5 1 %2 F b S AR E 1 R
AEW BRI, JCHOE IR . BRILZ AN, TR
PSR I X B i AR E TR A — R R
Wi o XoF G AT 3 R PPAN S A AR E PR Y 5 18 T, A
FEVE PR A (R (S {ETC 125 S R SR A 2 PR O 5 TR B 125 A
0 3o R e A5 LS I 5 AUV W] B e P b £ £
A sEPR A A
S 23k
[1] WANG T, LEE S, DA SILVA J A C, et al. Determination
of oxidation of methyl ricinoleates [ J]. J Am Oil Chem
Soc, 2015,92(6) :871 - 880.
(2] RGHGH, 2, B3CH , % RER BT L2kl a ez e
PERSRZ B[], HEG, 2016, 41(2) . 39 -43.
[3] WOMENI HM, TONFACK D F, IRUKU N S, et al. Valo-
rization of soursop flowers (Annona Muricata L. ) as potent
source of natural antioxidants for stabilization of palm olein

Food Sci Nutr, 2016, 4

during accelerated storage [ J ].
(6) :802 -810.

[4] EHI7, H4k. AOM 1 OSI & ik thaewrse [1]. bR
AIHZEAR, 1994, 9(2) .53 -59.

[5] AAhwc, R, AR, 4. s OSL L & 1
NIRRT ] R E R A4, 2014, 29 (10)
67 -71.

[6] FRVANDE V, ISMAIL A A, SEDMAN J, et al. Monito-

ring the oxidation of edible oils by Fourier transform infra-

red spectroscopy [J]. J Am Oil Chem Soc, 1994, 71
(3): 243 -253.

[7] XU L, FEI'T, LI Q, et al. Qualitative analysis of edible
oil oxidation by FTIR spectroscopy using a mesh " cell”
[J]. Anal Meth, 2015,7(1) :4328 —-4333.

[8] Fehh, #XUE, THM, . HHEILINERE MR
FE PO RERELT ], P R A4 4, 2009,24(1)
129 - 136.

(9] sk, skash, Tk, &5 T ImLohEN Lk
M A EE T[], BBk, 2012,33(4)
200 -203.

[10] YU X, LI Q, SUN D, et al. Determination of the peroxide

value of edible oils by FTIR spectroscopy using polyethy-
lene films[J]. Anal Meth, 2015,7(5) :1727 —1731.

[11] DONG X, LI Q, SUN D, et al. Direct FTIR Analysis of
free fatty acids in edible oils using disposable polyethylene
films[ J]. Food Anal Meth, 2015,8(4) :857 —863.

(12] aexe, JEIEURT, @amsle. A BB 5 X SRS IR
WEAERZRPFE ] R 5lE, 2016(2):
23 -26.

[13] 2530, Bifis, K08, 45 JETIRMED: FTIR /9
PRAEME R IN[T]. F AR, 2016, 37(8):226 -
230.

[14] FRELYE, BRHL, skoR, 45, JCm il g iR Hour & At
PrfEmRE R [J]. 77 R4 T, 2016,43 (15) .
31 -32.

[15] T4, sbml, BOhE, % HPPFH el 2 iy

RITPRAL A RIS AAC AL AT E [T ). B AESE
5Hk, 2016,37(17) ;21 - 25.

[16] WettAly, Moot 250, &5 falife b e A e s
PR B AR PR AL S A [T ). RPRHIT ST, 2012(6) -
74 -76.

(L3543 )

[7] NATARAJAN S, XU C P, BAE H, et al. Proteomic and ge-
netic analysis of glycinin subunits of sixteen soybean genotypes
[J]. Plant Physiol Biochem, 2007, 45(6/7) : 436 —444.

[8] FEHR W R,HOECK J A,JOHNSON S L, et al. Genotype
and environment influence on protein components of soy-
beans[ J]. Crop Sci,2003,43.511 —514.

[9] Z5FF, X, WLEM. 4 7S f11S N4t 5%
TG KPR R SRR TE [T ], B s WH 9 5T %, 2015,
36(7):5-9, 22.

[10] Z=FF, VM. K 7S M 11S i P& FRA 5 ER

K YERARSCHERTFELT]. PR, 2015, 40(3) -
25 -29.
[11] XU, Pk, AT, 2. RE 7S 1S dEH —

L 5 A B K PEA GRS (], AR,
2015, 36(17) .28 -32.

[12] VFRAUT. R EIREE PR RAL BB e S PR AT
WFFELD]. )7 AR R B TR, 2010.

[13] SAMOTO M,MAEBUCHI M,MIYAZAKI C,et al. Abun-
dant proteins associated with lecithin in soy protein isolate
[J]. Food Chem,2007,102(1) :317 —322.

[14] BIGELOW C C. On the average hydrophobicity of proteins
and the relation between it and protein structure [ J]. J
Theor Biol ,1967,16:187 - 211.

[15] MORITA S,FUKASE M,YAMAGUCHI M, et al. Purifica-
tion, characterization, and crystallization of single molec-
ular species of B8 — conglycinin from soybean seeds[J].

Biosci Biotechnol Biochem,1996,60 .866 —873.



