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A e O R 2 B TR P B 5 BT B AR . Bl

b%“ﬁn%,m’]? Sigma /A Al IE C b6 B BN 635
afi, oAb 2 A M el iR 563 A MR R

%HbL CR-400, & L1555 F 1L (Metrohm Ranci-

mat 743) 5 H UV-1750 &AM UL 4 66 BE I %%

FE1E 7890A KAk AL 4%,

12 RBFH*E

D IE B AL T 2 AR RAK R S % S0k [16 ],

2) Y B 1Y A k. BT 4B 0. 022 TBHQ.
0.02% BHT LK Jit &t 43 %053 51 4 0. 02 % ,0. 04 %%
0. 06 % .0. 08 % Fl 0. 10 %6 JEL1E 7 F AR R AR F T K
SEE A EIMIE . 78 N ARY T L I8 E 2 min
JE A 1 min, A N, IRT 2 EEN, TiAL BT 4 i IR
A 60 C LR . 2 1 4715 .

M E T7 . b AR | T A B (8RR A0 )
E5 % k[ 18], Rancimat {35 5 M0 & . Fr B
3.0 gfiAb 3 i S AT Wl T Bz g 324 AR R R
110 °C, 2Pk 10 L/h, ff &4k 1F 330 2 # 5
(75 S B TR o SRR T o B 1% I < SRR T € B 1Y)
I ph ] e 55 B 3k 8 84X (CR- 4oo>{D"JzE M
(WD B 28 XA

WI=100— +/(100—L)* +a*+0b*

KB Loa o AH 3 SRR ST O o
(L8 FMERE b (WD .

AT DL G A A FF i BRVE T OE O ke,
B i 0. 25.10,100 g/L B, 4 B AE 200~ 290,
290~400,400~ 800 nm 39 3 K h B4 O 3% K10,
TG EEA N R A I s R R N R
A IE 2k 21], B E N RS =R e
LR EMRIK N 0.6.1.2,1.8,2.7.3.6.4.5
pe/mLOECEAE R E A, SEAFME T IEC B, B
B 100 /L MW W, S AR B IS 28R Il o IR G R 4y
Br < I 7 B TR B 45 DL R AR 3 A% 1 2 2 Sk
[22]. JF A eksh.

JI 1 1 VY 0 ) 4% PR 8 mg 9 AS [ 42 fk A

JE SR T2, A 2 mL 5 %6 5 B R
W (V/V) .25 pl a3 80N 0. 2% 1 BHT HEE
WA 300 pL 2R, IR S & R4 5 & F 90 ~
95 C/Ki 1.5 h, R E=FRG, HE &S H, I
A Cur 2o B Wi B2 HU R AR, N A 2 mL 0. 9% &4k

A 3 mL IECKEAR, FIEWB R/, 6
& &M : HP-FFAP 354 (30 m 0. 25 mm X 0. 25
pm) s FEEFE P, 210 CHEHF 8 min, SR )5 LL20°C /min
E’JE%M 210 “CJ+ 2 230 C IR HF 3 min; 733 L
HEREARRL 2 pLs N, B8R FID & I 2% 2

@I, 40 mL/min, 25K W 350 mL/min, B
K (N;)20 mL/min,
1.3 #HiEHH

I HHE AT SPSS 16. 0 3 ¢F, AR 4l 50 B 3y
22087 (One-way ANOVA ; P<{0. 05) #1 Duncan £
B AT, 3 Origin 8. 0 #H4T/ER

2 #RE5HM

LSOPC 3¢ 3% #7 it it &4k (& B9 5 i
FESEAT A AL o BB b, E R AL H R KR A&
(LSOPC) & 2] 7 # il 52k A AL VE T (BT D, %]
AL i 1] [R) L B LSOPC J & 23 B 48 32K
T8 2o S AR B S BT A ROR B 0, BT
SYEUR 0.02% LSOPC 5 0. 02 % BHT i A AL SR
A2 B BT E A0 0. 10 % 19 LSOPC it E Ak 2L
AR B 55 T 0. 02% AT FE X IE W (TB-
HQ) . TBHQ & i i i &4 1 A G % Pk bt A Ak
LR e A RS 16 d. i BE S AL R EE A L
BN,
2.2 LSOPC X 347 it 2 & B& {8 1Y %2 )

T A7 (B R B T I s b Ak T
FESERF I A AL R v A AR R A X
4l . BHT.0.02% LSOPC #il 0. 04 % LSOPC 4 4]
Pl 2 Bof 1] 3% 0, A R (A B s 16 d J5 . BHT.
0.02% LSOPC F1 0. 04 % LSOPC 4b P () i g /¥ =
WA BF 2R (P>0.05) (K 2), SEk-h M4
Ak 16 d JF,0. 02% TBHQ 4 1 AL Fa e 1 e b5
iz LSOPC &g M 0. 02 % 3K F] 0. 10% . AR 1Y
F g PEAERE I (& 3) .
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LR RN BN 0. 99 BemF| 1. 19(& 1), Wl

AALHT 17 d BRI AR (L 2 1IN . 17 d J5 R A 1
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LSOPC 41.0. 08% LSOPC #1#1 0. 10% LSOPC 41, 1-8 respectively represents control group,0. 02% TBHQ
group,0.02% BHT group,0.02% LSOPC group,0. 04 % LSOPC group,0. 06% LSOPC group,0.08% LSOPC
group and 0. 10% LSOPC group.
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Fig.1 Effect of different concentration of LSOPC on peroxide value of rapeseed oil during the procedure of oxidation

Fig. 2

I::fﬁ‘lﬁfﬂ‘[p-/\nisidine value

A X I 4

Control

Y 12 d
BRI 16 d

X]
X

P

7S]

e

S

XX
e

XA ] P3N
9 N 2
KX b R
9% 0% %
%8 0ok %
(< L [
%% kX3 KR
(A 2 0%
KX o b

v,v
et
2
!
%!

A

S

[
RLzss
3L

Y
0;0‘0
XX >

L
LK

>

X e . %
0.02%BHT 0.02% LSOPC  0.04% LL.SOPC

415 Different group

2 AP SR AR E A & REN

Effect of different additives on p-anisidine value of rapeseed oil during the procedure of oxidation



118 A PN

EES

534 45

601

50f
%

DO

DO

NN

AN\

40F

30r

20F

1 75 1 {E p-Anisidine value

1~8 439 R 2 141.0. 02% BHT 41.0. 02% TBHQ 41.
0.02% LSOPC 41.0.04% LSOPC #1.0. 06% LSOPC #1.,0. 08%
LSOPC 41 /1 0.10% LSOPC 41, 1-8 respectively represents con-
trol group, 0. 02% BHT group, 0. 02% TBHQ group, 0. 02%
LSOPC group, 0.04% LSOPC group, 0. 06% LSOPC group,
0.08% LSOPC group and 0. 10% LSOPC group.

B 3 & jin BHT.TBHQ.LSOPC 3 #%i#
g 16 d EMEERE
Fig.3 Effect of BHT and LSOPC on

p-anisidine value of rapeseed oil after

16 days of oven oxidation test at 60 C
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Fig.4 The changes of acid value of rapeseed
oil during its oxidation at 60 'C
2.4 LSOPC Xt 3 #¥ ifl 5 5 B [6] B S 0
5 5 T [ B R e 3t Tl ) A P 5 S I T
M, 3l i B RS e PR A e 181 5 AT, TBHQ /Y
7R iR IETE =& SIS W ¢ o = R DR T =W o S 3 SO
# LSOPC Fit 450N 0. 0228 1 0. 10%, JL 1%
S IR 17 3 ¥ 1A A A RS M O B, 0. 0200
i LSOPC W& 4F F 0. 02% % BHT, {H % 0. 10%
LSOPC Hyi AR FUE T B TBHQ 4.

75 I8 [A)/h Induction time

1 2 3 4
Kby 5 Different treatmen

1~10 439 F R 25 (41,0, 02% BHT 41.0. 02% TBHQ 41.
0.04% TBHQ 41.0. 02% LSOPC 41.0. 04% LSOPC 41.0. 06%
LSOPC #, 0. 07% LSOPC #., 0. 08% LSOPC # #l 0. 10%
LSOPC 41, 1-10 respectively represents control group, 0. 02%
BHT group,0. 02% TBHQ group,0. 04% TBHQ group.0. 02%
LSOPC group, 0. 04% LSOPC group, 0. 06% LSOPC group,
0.07% LSOPC group,0. 08% LSOPC group and 0. 10% LSOPC

group.
LSOPC ¥ 3 #7 ith i 5 B+ 8] B9 84 Mg
Effect of LSOPC on induction time of

rapeseed oil during oxidation
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.6 AT 12 d WA B A5 10 d BN, b
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AP AE AL B P A 3 4b (232,270,400 ~
500 nm) B B 97254k, £ UVA ALK 232 nm, B %4
AR BE I, — G 8 AL = W3S A0, 7E 232 nm A0 HY
W YEAE A B30 s 48 UVA &b #5270 nm, 32 Bt
YA LR L BE R AR B R TR WOk
EHEN HE A 232 nm B0 A B ;414,448,475
nm &I AE P2 B N R0 RRAE R, ik A A 1k
R S MR AR TR, A 0. 80+
0.18.31.2846.07.72. 16 +2. 94,121, 13 +7. 77,
200.69E21. 95 BFAYZRIAE PR B E PR YOS
1wl JE 48. 40,39, 20,37, 70,20. 70,0. 99 pg/g. TE
UVBIX , AL AR REH(PV<<120) , WG (E AR fb

& 5
Fig.5
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Fig.6 The changes of Wl and L ,a,b value during the oxidation of rapeseed oil
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J# 10 g/L From scans (A=290-400 nm) of oil at 10 g/L; UVC:400~600 nm . 3FF il i i ¥ £ 100 g/L From scans (A=400-600 nm)
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Fig.7 Ultra violet visible spectra of rapeseed oil during oxidation
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Table 1 Distribution of major fatty acids in thermally-oxidised rapeseed oil system(mean—+SD) 10* mg/kg
it E A/ g " . S, N s s SR W R
AR R T 5 iR R V. ¥ R PR R yiRas 7 3 8 .

(mmol/kg) o R . . o . ) - ) - . Total concentration

. Palmitic Stearic Oleic Linolic Linolenic Eicosanic Eicosenoic .

Peroxide value of fatty acids
0.40-+0.09 3.82 +0.09 1.85%40.06 50.7841.68 15.60+0.05 5.71+0.27 0.4740.04 0.98+0.03 79.21+2.64
6.91+1.25 3.54+0.14 1.7740.07 47.8942.04 14.89+0.64 5.37+0.20 0.4440.01 0.83+0.02 74,73+3.31
15.71+4.18 3.53+0.13 1.7640.05 47.6142.04 14.62+0.57 5.27+0.23 0.464+0.01 0.85+0.08 74.10£3.09
60.5643. 89 3.38+0.23 1.69+0.11 46.0143.37 13.76+1.03 4.7740.37 0.38£0.06 0.79+0.09 70.77+£5.27
100.40410.98 3.44+0.23 1.7240.11 44.5440.43 13.39+0.79 4.49+0.23 0.3840.03 0.79+0.05 70.53+4.53

D ERPEIEAE N 3 W ZE 19145 Measurements were performed in triplicate.

3 i i

AR AE AL R v, 2 AR SR AR R
G R I E S i T A Ak
R 7= A R =, B A A . TR TR R
b5 1 L B 4 R 2 454K 7 0 A R HE B DT A i R 1Y
AL, R TR AL ) A SR o i
R AR W A SO SRR IR R 2
BONE,EAME MR RS E R AT 95
mg/kg' . A R B N R AE R
(50 %) 13- (15%) 9-Mi-H# & (20%)
FHE N R T % ~10%)5, A7 A AL 22 v 2
AR E BRI R AR, AT
WG, 232 nm Fl 270 nm 325 iz B AG 0
B ARG W R AR R 5 414,448
A75 nm IR P2 EA B N R AE ML i
g AL I AR v, B0 G AR AR R R A R
JEHE N Z S SRR, AR 5 A G Y AR Ak R R
TmAE A AR TR B B RN TR SR R s AR
TRLFN i R T R 1 R 2 5 50 %0 HOROE T
TR A RRIR . B A 5 FF 2 4801k £ 1 186 4801k
FEBE N I8 05 R 1 & & TR s T IR 114 78 £k AL
0 T 52 B HF 9 B P AR AR R BT B IS R) A RE K
T R TE A R T R A L 2 B T L R A i
DA H 9 =R 200t 52 2% I S A R A L 7 A T R L T
PR — 25 S840 R s H il = BRAE K B9 2 5 F K iR
AR

MR & ) 5 AL = LR A f TBHQ.BHT
W A BB DLER R B e gt b R AR T
EMBEBA L STAHRIE., B LA 3 4 WK
B LA RS T S AL D sk, Hean it e A fE 75 &
MZEF AT 3" A RURFEBUR Kbt A Ak Ak 1tk
PEAEAE R EW 4 15, — BIA 3/ 4 SR EEBUL, H
PR RE Sy KK L Al A Y, RS B £

TR RRERERRS XU REFEAETEAER
U4 A AR RE 77 I S Al BHT 1 TBHQ [ Hy 423
AR E R IR A WA B ER 5 7 IR
SFHPUARRE R mMEA B3 L3 4 I
M KO AN 2w A BRI RS A R, [ T R A BT
BN R X 3 R RO JE Y 8 TBHQ > JR Ak
T RZMCRIABHT, X 1] fg & )5 18 5 R AR AP
AR F BHTHA W TBHQ MR,

4 J8 B T AT LA R A R J5T A AL W R B B Y 3 Ak
Al I g EAL L MR AR R B I L 37 4 Rkl
DB G &R/ B0 i R R AR S R IR KR
AR ) RE 7 4 A B s M, L IC, fH o 21, 6
pg/mL-H X ] RS2 TBHQ Ml BHT & #
P A AR FH T TN & 1), 2 R AR 75 2 I R A
il 9 B S AR F AR B, i P AAE R A O-H &
fift BE A 294 ~ 336 kJ/mol, 1E k& At 1A 1 1 % 1k 7
Tt e AT R LR A, £ & BHT fl TBHQ #1124
ViV NG

PLAh 28 2 R 20T 26 BUAS 1) 1 JR A6 75 R AR R K
YA P v A5 ARG 5555 A SIERF TR T B A R N T e v
1) BHT #l TBHQ, #F 5% & B, /6 ¥ 22 Wy | B¢ i LA K
B P 1 7 i R A A M 59 0 A &R P R LA
220 AR T Y e e O AR AR R AR K
B I A3 B 3L 0. 06 Yo B L ik 23 A HL B W 8 A R AE
T RAMCRARNT L X AR 7] BE R 3G K AL R AR K
PRV BE  SRERT T A8 75 3 I () O V50 Wb 38 4 v 9y D A
SN B AR T 3R IKR R LE T B A R 47 3R B
Fe e S i B A L 0. 1 % i SR AE 7 & A K il e
LA [R5 520 ) BHT $0 8k 1 5 42

JEAE 5 AR 3R R 04 A% 5 A 1 52 e 7 3 B
BT, {H BHT Al TBHQ %5 4 H A& i HT &
FEFAEAR S 3 72 b m] BB X B A 7= A AN 1 5 g
PRSI E A R AURIR A R S 5 TB-
HQ %54 bt 4k 770 52 e L 2 75 B $2 & bt A AL Bk
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Oligomeric procyanidins from lotus seedpod protecting the characters
of rapeseed oil and its changes during oxidation

LI Xiao-peng SUI Yong GUAN Ya-fei CHU Qian-mei SUN Zhi-da XIE Bi-jun

College of Food Science and Technology s Huazhong Agricultural University sWuhan 430070,China

Abstract The ability of oligomeric procyanidins from lotus seedpod (LSOPC) to inhibit oxidation
in bulk rapeseed oil was studied. The results showed that 0. 02% LSOPC was equal to 0. 02% BHT in
inhibiting the oxidation of rapeseed oil. However,0.10% LSOPC was less than 0.02% TBHQ. The acid
value varied from 0. 99 to 1. 19, and the carotenoid content (B-carotene equivalent) reduced from 48. 4
pg/g to 0. 99 pg/g. The white index(WD) of oil increased by 24. 50 reaching upto 26. 82. Oleic acid,lino-
leic acid and lenolenic acid were significantly changed from 50. 78 X 10" mg/kg,15. 60 X 10" mg/kg and
5.71X10" mg/kg to 44.54X10" mg/kg,13.39X 10" mg/kg and 4. 49 X 10" mg/kg,respectively.
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