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Effects of Storage Physiology on Fresh Walnut without Green Husk
After I-MCP Composite Vacuum Packaging Treatment

Jiang Dezhi ', Wang Qizhu? Xu Yongjie'
(1. Hubei Academy of Forestry, Wuhan Hubei 430075, China; 2. Center for Walnut Technology of
Baokang Country, Xiangyang Hubei 441600, China)

Abstract: To extend the storage period, the peeled fresh walnuts(Juglans regia ‘Qingxiang’ ) were treated
by three storage methods such as vacuum plus desiccant, vacuum, non-vacuum after 1-MCP fumigation,
physiological indexes such as nucleolar acid value, nucleolar peroxide value, total phenols and flavone of walnut
pellicle were measured and studied. The result showed that with the duration of storage time, the moisture content
of fresh walnut nucleolus decreased, the acid value and peroxide value of nucleolus increased, the content of
flavonoids and total phenols in endotesta decreased, and the physiological indexes were significantly
correlated(P<0.05). The moisture content of nucleolus can be used as an important indicator parameter for the
change of physiological indexes of fresh walnut during storage. The fresh walnuts wihout green husk could be
stored 15 days at low temperature(1 + 0.5) C after 3 pL/L 1-MCP fumigation and vacuum packaging treatment
with drying agent, which could slow down the increase of nucleolar acid value and peroxide value while maintain-
ing nucleolar moisture content during storage. The 1-MCP combined vacuum packaging treatment could delay

the decrease of the nucleolus quality, it had great significance for the storage and preservation of peeled fresh walnut.
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Fig. 1 Effects of different treatments on moisture

content of fresh walnut kernel
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Fig. 2 Effects of different treatments on peroxide value

of fresh walnut kernel
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Fig. 3 Effects of different treatments on acid value of

fresh walnut kernel

2.4 FEIANIEIS AT BB S

PN Rl B A SR R A 2 1 2 Wy o A R A
137, Je BI7 Lk A A S A TR W Y 2 2 A 4 7,
Kl 4 S, Bt RO )38 A, B A% Mk P if
S E R R PTG fENRRET 15d, S



182 [N A N o

543 4

T PR, BTN S
BT AR A BRI ( P<0.05), WK 15d )5,
AbFE T AL EE T G 7 & T R S, i Ak B
T PN o iz 9 5 1 T BB AR X - 22 . P73 S d,
3 Fofr b 3PN A R ST B 25 A B (P<0.01);
W73 10 d A1 15 d, AbFR T 55 403 1T Fnib #0022 5
W % (P<0.01), ALFRT AL 3N 2% % A W
o W 20 d, 3 AL BER A PO RP R R B 22
S E (P<0.05), ALERTAIALBEI A PN A A
By S MR T AL FE I, o 25 d, ALE I Fnib B
T 0 P g e Iy 5 i 25 S R 3, Y 38 | T ab
BRI NP S SR (P<0.05)., FRIAEEERABIE
15 d P9, AbEE T PSR A i R RS R Rk
P oETHAM 2 MR, ZRREE (P<0.01).

250
AaAaAaAaDm\I%al ebFE T o4bFE T
= 200 R FBRCe by
on
£ 150 t
i
ﬁ 100
=
50 |
0 1 1 1 1 i
0 5 10 15 20 25
AL BRI/ d

INE FRFOR BEMK (P<0.05), KEFREREEE
M (P<0.01),

B4 ARESEIZCATE BB SN
Fig. 4 Effects of different treatments on phenolic

content in endotesta of fresh walnu

2.5 1-MCP 4b3E 3 P Fh B2 B R 2 0
i1 S m R, FifE DB (]34, £ A% Bk
PN ol B S e SR T R, IR 15 d A
PR S BT A A8, W15 d R A
B e i MBS, PR 10d i, 3 MLk
PR B 5 R 22 O R N 15 d, b

5P 2 %4k B (P<0.01), 4bFE I 5405
25 8% (P<0.05), I IALHT 25 A
WO 20 d, AbFE 1Ak N Rl Rz v R A AT
TACEET AL BRIN . 075K 25 d, AbFE 1 f014L B
25 EE (P<0.05), ZhHI 5T A ib 2
T4 PP 7 B T 0 25 S N B . SR A
AN (<15d) H60F, s #be

TAZE A P ol g BT 1) S B 34

19

- ob3 T oI e4bB
0 15 |AaAaAa .
&n I AAaAalaAa A
Eun [ a aAg% Bb
i L Cc
e 11 ADbADb|
% 9 I - Aa Aa
ol _

0 5 10 15 20 25

A PRK/d
INE FHRFIR BEME (P<0.05), KREFRERWEE
M (P<0.01),
B 5 ARLLEXNEERZERNTEEZRSE/HNE

Fig. 5 Effects of different treatments on total flavone

content in endotesta of fresh walnut

2.6 BiBEEERZZICEEIBREXSH

XTI K AR AT S OK L TR
Hr o BATR AR . AR R R R Y
SEPATHCYE S R LA, IO RnS
o A A R B E IEA G (P<0.01), MHCHRE
K 0.95; P R I B R A A
IEAHE (P<0.01), HHKERECH 0917; #ZI85K
RS EE . ORI BB UG
( P<0.01), HAHIFRE 50 -0.91 F1-0.932;
MRA= S KRS R B Sy . R R S % i 2
e i 3 IE A E (P<0.01), HH56 RE4 0 0.568
10.62.

R1 BREREREEEEREXRY

Table 1 Correlation coefficient of physiological indexes in dehulled fresh walnut
izt [y & B A k(e Rl PR B PRl J2 T
WA B R 1 -0.910™ -0.932" 0.568"™ 0.620™
A3 Al -0.910" 1 0.950™ —0.747" -0.818™
A @M -0.932" 0.950" 1 -0.700" —0.754"
A B Ty 0.568" —0.747" -0.700" 1 0.917"
PR R B 0.620" -0.818" —0.754" 0.917" 1

e TFRM B EASE (P<0.01),
AHAE AT AT B, BE AT )3, Wi
BRI F KR . B A . AR .

PRl B S DA Rl Bz B 45 A B R AR AR A AR
AL, BATEOKREHT PR, R E . R



5 6

FERRE: 1-MCP Z Al EL 2 @A B B2 8 Fraz pkIb sl = 2R 52 ) 183

Y2 T, T PR B R T R P R R A B
WAL, o EAE S A B E AR AT S Ak R R
W B EHE (P<0.01),

DAL R Rk A SRy B AR |, B
FRf . ATk S AAE . P I A A A g
P A, B AT, 158 AL
PEREN . ¥=37.308-37.228X,—0.707X,—239.063.X;,
Horp YR A SR, X XN X350
S RAZAT TR . N R B . R A A
o, FREEMEEL (R) N 0954, RERK
(R*) } 0911, FWZL 1-MCP 5 7% Ji 1% i 4b
M, BT REEEZL SRS RN . #
(b Al . PIRD R B & it AR OG, Bk
AT AR Sy fif B A% R ) A B AR Ak )
INSHL

3 HREite

EERMRT BRI , WS E A BRI, R
Ja R BACIIE R, B IR R S R AR, TR
RAOLEMEFRYEHRD . RE ., BE., AR
S AN [N 2% AR 24 2o XA M ot B A S e B, R
Hh L 5 AR e BRI R P (IR
Ay T (NS TR 5 8278 8y AR S e SN ]
A 2 B 1R AR TR A, A RO il IR Ak
FRPZ SR B e B AR R A v A
{ELFNRAN TH i B OGBS R PR 2R, ISR VR JEE B DR
ZNRZMIC L R P AR Y« A AR (EL A T
BTl DRSS R B 2R i R R, s Ak B T ply
TH=ARRYL T2, FEIR T RO 0, WK,
T T 2 A% A M 7R 1 PR A A d S AR T s,
AR AT T RA RS PR R, BRI R S Il
A Fioh, ARBRT P A A AR NN T 10 ¢
TR, ATRE T REAT AR s A% A B A
BEIE IR A =R K Gy, BEIRAR R e,
77 AR TR0 T4 550 A BT A IO SRR B A . Bk
PR R AR B R o HeR g, (RO e I
i R B R B R 93% ~ 97%,
PN R B S 5 AT A BRI IR AL, SE TR
WP AR B, R R R, SRR
BAZ SR RETREES, BOmM . Rl ER
BT, AR SRR YRR T
Ha, HARR R Gy AR R B S S A
KR AR . BT SR A R O G
( P<0.01), 5 Salcedo %P WF 58 45 i — %, ML
T R SRR A 5 K AT AR Sy e E A A0

A BAEARAZ I EE B R B R

IR A RS AR B, FERIR (1£0.5) C ™
R AT K 15 d, iz RO BRI R AR I R
MR, PRAFEEEAZMAZ S KR, i REI
b, oA E LTS, I, 1-MCP 24
il FL S A0 R A AT S A B R, X B
e B R BRI BORAT B R

(& % x W]

(1] FREREE, B, IR E—E M]. dbat:
E Al i pt, 1996.

(2] ThHEHE, THES, XINAE, AF. SRR T AR 8
AP RCE SRS R LR U] B 5 R EE T,
2011, 37(3): 235-238

(3] SR, SRVEAE, BRDUE, 5. ClO, AN %E Jy %o i
KA 360 5 B B S 0 [3). b A AR R, 2017,
17(5): 130-137.

(4] B, RAELL, WD BRI Ak B At AR b
BB 5T [J]. % BOR L L 2=, 2008, 36(23): 9858-
9860, 9960

(5]  ZEPNES, A EfE, BRIRF, 5. AN 0 R %o 5 B A%k
P00 502 25 R i B s ) (3], A6 D7 2, 2015(9):
112-114.

(6]  SWIElf, 45 e, 25710, 45, 1-MCP Ab B A K
L2807 B AL AR B TG RZ ) [J]. B R,
2014, 35(10): 252-257

(7] SREESE, ARJH, DB RN [ 425 kb 3 £ A Wk i
FREERLN (7). ILZR AR VR, 2014, 46(10): 117-119.

(8]  VHSCHE, JEMIPR, ThEE3S, 5. AN[AJESE PE REALE T
RS SR S5 A P 5 B 0 88 [J]. B SR,
2013, 34(18): 295-300.

(9] b, TR, B4, S5, SRy 2O A% M e R
SR 5 A 5 A R S e 0], A RO R A
2015, 48(10): 2029-2038.

(10  FEELR. G SR B R TR 5 AL B ST [D].
7 PHALAARRH K2, 2007.

(1] BRAD, e, /e, G5, S B PR 70 R (IR 8 25
OBk R B R [I. H R A R
2018(6): 40—44.

(12]  #H, Z2E, WaELE, % AEVRER 1-MCP 43
Yo BB A AL IR I B A2 ) 7). B SR F Y 5 9T
%, 2014, 35(20): 1-3.

(13]  $hAA:s, B3O, 23508, 4. 1-MCP X7 L BRAY )
R R [J]. AREE 50T, 2001, 1(6): 14-17.


https://doi.org/10.7506/spkx1002&#8722;6630&#8722;201410047
https://doi.org/10.7506/spkx1002&#8722;6630&#8722;201410047

184

[N A N o

543 4

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

P, ARINAE, 450, 4. 1-MCP Ab BUYIAS [ i
JE CHEIE 85 BRI b BUR A B AR AR
PRI [J]. B hh TALRHE, 2021, 42(17): 326-334.
KA, Wi, B PG, 4. 1-MCP &SI 3
TREERCRIGBITSY (1], MR, 2021, 53(2): 26-30.
e, XRF, 177 8. ANRIVREE 1-MCP X BAE R 5
BRI BT RS (7], 10 TR (A ARRL
W) , 2015, 42(3): 280—284.

X5, X E, Fil s, % 1-MCP XHERRR G 1
WU BT S A B SE R (D). B S S IT R,
2018, 39(14): 197-201.

B, B IR, 1-MCP X R SR 5 A= BRAY 520 [1]. £
sBFsE 571k, 2016, 37(10): 195-198.

e NRILHEE R DABRZRS. fRELE
FhrdE &5 K I E : GB 5009.3—2016[S]. b
0 A ERRE A, 2017,

e NRILRIE E R AR Z 5 2. i 2R
FbsoE B b g A fE R E : GB
5009.227—2016[S]. dt5%: o EARAEH i, 2017.
e N RILFTE E R DA @RZE 2. B g2
2K bn e B P R A B9 I SE 0 GB 5009.229 —
2016[S]. Jbxt: Hh EARAE S A, 2017.

SRAFVL, BRI, G, S BRI SR b S
FIT SR EIE [7]. B ABEIFES T4, 2008, 29(6):
119-121.

PhASE, B DY, T WL 2000 B Ve L0 A B
R A Y T R H AR (D). B R AR, 2009, 30(22):
272-274.

TR VR IO A BB B I Tk i BT Y 5
M [D]. BaRL: AR KA, 2011,

Vanhanen L P, Savage G P. The use of peroxide value
as a measure of quality for walnut flour stored at five
different temperatures using three different types of
packaging [J]. Food Chemistry, 2006, 99(1): 64—69.
Nalder T D, Marshall S, Preffer F M, et al. Character-
isation of lipase fatty acid selectivity using novel

omega-3 pNP-acyl esters [J]. Journal of Functional

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

Foods, 2014, 6: 259—-269.

JEIME. AZHE N B K 2 By o W S 5T A AR TS T [D]. et
Fr MO REERTFERE, 2013,

B, B, Xz AR A F T ARk B i
afRAYAEAL AT [9]. S, 2018, 43(2): 46-50.
TR, A dss. Wi PR 2R X A%k A Uy et 1 5 il i
TR 2 [J]. Ak TAR2#4R, 2005, 21(5): 170-172.
Pignitter M, Stolze K, Gartner S, et al. Cold fluores-
cent light as major inducer of lipid oxidation in soy-
bean oil stored at household conditions for eight
weeks [J]. Journal of Agricultural and Food Chemistry,
2014, 62(10): 2297-2305.

Pristouri G, Badeka A, Kontominas M G. Effect of
packaging material headspace, oxygen and light trans-
mission, temperature and storage time on quality char-
acteristics of extra virgin olive oil [J]. Food Control,
2010, 21(4): 412—418.

Psomiadou E, Tsimidou M. Stability of virgin olive oil.
1. Autoxidation studies [J]. Journal of Agricultural and
Food Chemistry, 2002, 50(4): 716—721.

Maté J 1, Saltveit M E, Krochta J] M. Peanut and wal-
nut rancidity: effects of oxygen concentration and relat-
ive humidity [J]. Journal of Food Science, 1996, 61(2):
465-469.

Salcedo C L, Lopez D M B A, Nazareno M A. Wal-
nuts and almonds as model systems of foods consti-
tuted by oxidisable, pro-oxidant and antioxidant
factors [J]. Food Research International, 2010, 43(4):
1187-1197.

(FrAEsmiE Xl kH)



https://doi.org/10.3969/j.issn.1005&#8722;6521.2018.14.036
https://doi.org/10.3969/j.issn.1005&#8722;6521.2018.14.036

	1 材料与方法
	1.1 试验材料
	1.2 试验方法
	1.3 理化指标的测定
	1.4 数据处理

	2 结果与分析
	2.1 不同处理对核仁含水率的影响
	2.2 不同处理对核仁过氧化值的影响
	2.3 不同处理对核仁酸价的影响
	2.4 不同处理对内种皮总酚的影响
	2.5 1&#8722;MCP处理对内种皮黄酮的影响
	2.6 脱青皮鲜食核桃核仁生理指标相关分析

	3 结论与讨论
	参考文献

