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Analysis of oxidation status of walnut
with husk during cold storage
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Abstract ; In this research, the changes of moisture content, acid value (AV), peroxide value (POV), iodine value
(IV), catalase (CAT), lipoxygenase (LOX) and malondialdehyde (MDA) of walnut with husk were studied to under-
stand the oxidation status of walnut with husk during cold storage. The results were as follows: During cold storage, the
moisture content and IV decreased gradually; The CAT remained good; The AV, POV, LOX activities and MDA con-
tent showed an increasing trend; The inter-subjectivity effecting test showed that the effect of cold storage time on the
quality of walnut with husk was significant (P<0.05). Studies have shown that there was a very significant positive corre-

lation between the TV value, moisture content with kernel (P<0.01), in addition, there was a very significant positive
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correlation between the AV, POV, LOX and the MDA (P<0.01) ; Some of the indexes were (extremely) negatively

correlated with each other; The result of principal component analysis showed that the moisture content and AV, POV,

IV, MDA, CAT, LOX were closely related to the quality of the fruit, and it could be used as an important index to
evaluate the degree of oxidation. The walnut with husk could be stored for 18 days at 1-2 °C and RH 85%-90%, after

walnut with husk was picked and precooled. This research will provide theoretical basis and basic data for walnut with

husk during cold storage.

Key words: walnut with husk, cold storage, correlation, principal component
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Fig. 1 Changes in acid value, peroxide value and iodine

value of walnut with husk during cold storage
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Fig. 2 Changes in moisture content, activities of lipoxygenase

and catalase of walnut with husk during cold storage
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Fig. 3 Changes in malondialdehyde content of walnut

with husk during cold storage
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Table 1 Test of effect of main body
. A i =% 1) 37 g .
Dependent Type III sum Degree of L
Source . Mean square F value Significance
variable of square freedom
g ] AV 9.725 5 1.945 53.124 eEs
Storage time Extremely significant
POV 19.535 5 3.907 69.231 TS
Extremely significant
v 2227.636 5 445.527 32.454 W
Extremely significant
MDA 66.112 5 13.222 99.946 W
Extremely significant
CAT 10.765 5 2.153 19.654 aTES
Extremely significant
LOX 1 767.806 5 353.561 60.914 e
Extremely significant
KA 409.892 5 81.978 30.053 arEs
Moisture content Extremely significant
x2 BERERCHEREIESTER
Table 2 Results of correlation analysis of the indexes of walnut with husk
ke i =)
SR AV POV v MDA CAT LOX Ak
Storage time Moisture content
e 1) 1
Storage time
AV 0.966 = 1
POV 0.859 0.782 =3 1
v —0.894 s —0.892 = —0.669 = 1
MDA 0.941 s 0.907 s 0.857 s =0.761 s 1
CAT —-0.538 * -0.455 =0.699 #x 0.437 -0.567 * - 1
LOX 0.733 s 0.642 s 0.839 = —-0.482 * 0.857 s =0.723 s 1
ToKE —=0.957 s =0.930 s —0.882 = 0.844 s =0.908 = 0.529 = =0.737 s 1

Moisture content

Heox FIARTE 0.05 K (RUN) b EAHSE; + o« FRARTE 0.01 7K (KU A3 i 245,

Note: * means significant correlation at level 0.05 (bilateral) ; ** means extremely significant correlation at level 0.01 (bilateral ).

H ATk A 3 81.249% . KR4 2 B A {b 45
FRAE TR 1 28 A 22 2504 X /N >k 41 Wy 32 B
g LA E A AT bR, B3R 4 AT, 56— FE L
DAERA &K E AV POV IV MDA CAT . LOX 7
s br A BRI Bfr RA W E R 5 RIS
JK & AV POV IV MDA  CAT LOX 4 % ¥ 1 4
Kbk,

3 WihkE4#

HAZMETEAE L B Ap A B B i A
LRSARF M 728 S AR L, 2 B AR A Rk o %

B AW PR R EE R A Y K R B A B A
B ST 20 4 T B, 5 SR A (2013) WFFE I AN
]2 B PE 6 f 2% X A% Bk R S50 R Ak FRAR Ak 1 24
W—F; AV E POV {H LK IV A GE4E & WL [
R i S Ak P R 8 T VR A 0 v 0 P A Bk
T I DAL ) R M R T TV (R R B IR
oA R R A (AR A, 2011) . ARWFIEH AV
B POV B[ & BB WG hnm IV {8 1 & 21 2218
B, FE L E PR AT AR AZ AR AR O RR R | I 3
PR At F1 R 7 R 2 o 45 o DL B 7 kK 4 % i
= LIS RV BR S 80U A SRR EE TR S AL,
PRI, X 5 A (2016) AR 45 A0 — 2,
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Table 3 Screening results of principal component of
physiological and biochemical indexes

of walnut with husk

U S RIRTT %
S P Variance TR
yi 4
. 5y .fhm;ﬁ contribution Cumulative variance
Component  Eigen value -
rate contribution
(%) rate( % )
1 5.687 81.249 81.249
2 0.869 12.412 93.660
3 0.326 4.660 98.320
4 0.117 1.674 99.994
5 0.000 0.006 100.000
6 -3.078E-17 -4.398E-16 100.000
7 -3.647E-16 -5.210E-15 100.000

R4 FRMREBELEGREERSPHEETRY

Table 4 Load coefficient of physiological and biochemical

indexes of walnut with husk in principal component

! bR
LD rh e R AL
Index Load coefficient of index in

principal component 1

7K i Moisture content -0.985
FR1 Acid value 0.934
J B AL {H Peroxide value 0.937
i Todine value -0.850
7§ . Malondialdehyde 0.962
i AL EUHE Catalase ~0.746
M54 & B Lipoxygenase 0.874

A 2P v 0 0 S T R A% A 255 b T B T
PR (ROS) e RS, M T1E% A b
BF, P AL R REAE R R N ROS AR AR E
Bij 1E 2 B 59 ROS WAR ) 4 38 1A 3, CAT i
P 1) S A T X BN R R BE 9 38 B A
B (FWESF,2015) , ABFFEH CAT 36 PE 2 56 k%
ST e S AR A, 98 I R R AT BR 2 ¥R EL )
RSN H,0, 248 B 5D AN JE LU & CAT
WP JE SN N EB SOD AE S 55— 3 B 4 B B 5
T CAT % # 30 H, Je it ¥ B P48 46 7 B 28 1
H, 0, , DAGRFEAN A P36 1 0™ A R Bk 19 3l 245 °F
1, DR 0 B IS Ve, AR OCEFSE R W], 2 R

H,O XA 58 A SRR ER, I
% 36~54 d B, Bl RSN ERE TR Y A A R
20 PN R AR B R HE HL 0, TR 1 3% M R AR
RS- | SRS PR S AL T A 2 4 3 R AR T B
B BB AR R CAT M & ¥Rk R, 3 b A
FRUE A Ry T 3k f ik 22 B4 30 P SR AR A v R
R A N A B 25 A 0 A B 19 R SR, 2 J5 CAT
TEPE TR, R T BE R CAT K IEVE R TE— &
B A, I Z SR Ko & i TR, S A 4 I R
) 1 F 5 28 2 30 CAT 36 P BRI (#0645, 2015)
LOX & MEAE V2 5 1 2R 300 T [ iy e 3, LR IR
A BB T AR TE I 1 AR T s TR K 4y 3
4%, MM LOX 3% M ( Dong et al., 2012), MDA &
HE R Az 3o A A AR B 7 W, JHE B Y R AR
Tl 4 S S A0 15 0 I A R R AU 3R e A SR
216 PN 3 P R T A T A e 2 T M A 1 AR
YHMIRE RGP, 51k SO B A o AR AR
o ARBEFEH MDA 5 2 2 38 7 = 1 o 1k,
Ul BAIRTEL ¥4 B L mT 2 2% 75 bk &k 2E b e e, 3
FERRETE A BH 1k, Y2 0T 1 MDA 5 & 34 E 32 /)N
Ul IR 0 SRS 0 i A 2R R R AL R 55, %
ik HP TS 0 SR ST S I S P R AR = AR IR A
Az KA A 1 25 B AL AT 2L R AR 53
TESE IR AR BE IR, MDA 5 i B R AR
X5 FEHSE(2016) PR A RAAAEZES . ALK
TR 5 Ve A a) S AR S AT T W0 26 40 AT
Sk ARAS B A AR A B BT R AR e 2
BB IR AT A [F] A 5 7 5K DA B AS ) 2 Ak 24 %
FAEPER G RPN A R A 2

g5 BT IR A VA R T 2E 27 A Bk R A
TR BE IR AE T S35 55 5 T 2 A TR B 38 0 X
TRk H ¥ 80 1] S AR S 40 A, R I R Bk e
SR S V4 R 303 180 R4 5 K i U W, LA [ st 40
R EEER, 2R KK IR AV,
POV {E2212 T+, UFA HOSUEE & A sk s i, 3 340
IV {EREAR ; CAT PRFEFESE 16 1E , M LOX & 7% | ik
/L MDA FRE 5 4% 3L 48 b5 22 (R A6 A [R) R B 1)
] NS BUAE X 4 4 5 i o LA s X AR
{= &K AV POV IV MDA .CAT.LOX 5 %525
i VIAE
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