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Abstract: In order to investigate the synergistic effect of.a combination of appropriate moisture loss and modified atmosphere packaging
(MAP) on the preservation of green walnut fruit. Cultivar Xifu 2 fresh walnut fruits were sampled, and treated with three moisture loss rate (0,
5%, and 10%) and two MAP (PE30:and PE50) combinations. The treatment with 0% moisture loss coupled with food-wrapping film packaging
served as a control, and all samples were stored at 0'0.5 ‘C. The results demonstrated improved preservative effect on fresh fruits and the
quality maintenance of walnut kernels compared:with.the control; the best results were obtained using the combination of 10% moisture loss and
PES50 packaging (10% + PES50), followed by 5% + PE30. After 80-day storage, the green walnut fruits treated with 10% + PE50 showed the
lowest fruit cracking rate (2.1%), decay:incidence (2.0%) and browning index (10%), but those indexes of of the control were 81.6%, 42.4%,
and 80.0%, respectively. The walnut kernels treated with 10% + PE50 had the highest total phenolic and flavonoid content and total antioxidant
activity.<The walnut kernels treated.with 10% + PE50 showed the smallest decline in the sensory quality, and the lowest acid value, peroxide
value, and malondialdehyde (MDA) and H,O, contents. After 110-day storage, the decay rate of the fruits treated with 10% + PE50 was 11%,
and the experiment was stopped because the browning index was more than 20%. In conclusion, 10% moisture loss coupled with PE50
packaging was determined to be the optimal combination of moisture loss and MAP, which can extend the shelf life of green walnut up to 110
days.
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Table 1 Changes of O, and CO,concentration under different packaging conditions

A% AFE

e B 1A /d

0

12 18~30

Xt HR 20.90+0.10 20.33+0.56" 2050 +0.92 20.11 +1.07~20.34 +0.68

0, PE30 2090 +0.10 13.28+141 17.10+1.83 16.67=+0.81~17.90 +0.66
PES0 2090 +0.10  4.15+047 9.54 +0.68 4.09 +0.67~4.58 +0.54
xF B8, 0.03+0.15  0.33+0.06 0.40 +0.03 0.27 +0.04~0.32 +0.02

CO; PE30* 0.03+0.15  4.47+0.72 3.00 +0.88 2.03 +0.50~2.70 +0.42
PES0* 0.0340.15 580+0.26 4.12+0.21 5.33 +0.51~5.70 +0.21

E: WA+ AREE, RAIRRFEAT RN £ FA %R E KT (P<0.05), TRE. *4A%K0 0 QRALIAMME,

22 AAMEXFEBIE 2R

*® 2 IR RSN

Table 2 Decay indices of green walnut fruits under different packaging conditions after storage

- 2013 SF1=3% 80 d /& 2014 1238 80 d & 2014 123K 110 d &
HRE% ¥ (% HREI% JEREI BT IEHS% JE 25 %
CK 90.50°+6.82  48.50°+4.24 81.60°+4.82  4240°+250  80°+0.07 100%+3.40
%7K 0+PE30  6330°+555  26.60°+1.28 48.20°+358  16.30°+2.98 26" +3.06 30.60° +2.98
%7K 5% +PE30  16.60°+2.77  10.00°+0.89 940°+224 6004089  15°+1.42 19.00°+0.89
%7K 10% +PE30 53.30°+336  18.70°+5.77 3530°+1.18 1540°+4.23 20°+545 20.40° +4.23
%7K0+PES0  46.60°+3.82  1560°+1.51 3050°+271  10.60°+3.07 22°+2.35 25.60° +3.07
%K 5% +PES0  26.70°+2.55  10.209+3.00 15.30°+358  6.00°+1.70  16°+4.85 18.00°+1.70
%7K 10% + PES0  5.30°+0.77 5.00% +0.62 21004042  2.00°+046  10°+6.04 11.00° +0.46

W% 2 s, 2013 filiert, 7 Bk 80 d
J&, BACBRRIL JERE L AR TR TR . DL PE30
FIEIT, ARSI 5% 10% BN R K 725
JEREFREAS, LLRIK SRR 5 s LA PESO 48 G350,
LUK 5% 10% TN RAKITER TRER 65
A, LLRIK 1000300 il , H BT 2RK 5% +
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Table 3 Antioxidant indices of walnut kernel under different packaging conditions after 80-day storage

K BBy K/ BAngEe A/
(mg GAE/g Fw) (mg Rutin/g Fw) (FeSO, % =/mmol/L)

jag:n) 56.92°+6.82 7.52°+4.24 8.65% +0.87
CK 22.46° +4.72 2.29% +0.57 1.25°40.24
%7K 0+ PE30 %7K 32.81°+4.55 3.56° +0.28 4.22° +0.06
5% + PE30 45.86° +3.72 5.80°+0.89 4.26°+0.14
%7K 10% + PE30 28.53°+6.36 341°+0.77 5.13° +0.45
%7K 0+ PE50 40.46° +4.82 4.17° +0.47 418" +0.35
% 7K 5% + PE50 42.12°+3.55 4.72°+0.19 5.13" +0.85
%7K 10% + PE50 52.06°+2.77 7.28%40.62 5.48" +0.42

AR 80 d J5, B Sl SR &
FLBT A RE IO BT A BT R, (RS AT ST
[1)i% 3 TiEhR SR TR (p<0.05) (83)./ L)
PE30 iy, /K3 5% 0 F10% K K AL+ T
(A 53 &, DL PESO SR, 10%%5 K4k
HAEE 0 Fl 5%k /K B S5 M ZEEE T )\ S
& (p<0.05). MFhEEE R, &2 A pEduE L Ee
ZRARE. WL, ARIFIRKEE S ARSI
AT IR E Y o & A A, b
FIKF 10% 5K A PESO AP i A W . 175 80 d
Jo, JRIKFE 10%+PESO ACHZ S, KEH S &

2351 %: 50.06 mg GAE/g £w 1 7.28 mg Rutin/g Fw,
JEM PESO HRAIAEEE N IR B A i e
F1 2 LA E (2150 mg GAE/g Fw. 3.55Rutin/g Fw)
(5588, 5 8 1 RS EL, 287K 26 10%4 45 PESO
Wb GFHOSESE T A PR & = RS,
DRI T BN ITORI, R s B R S R i R
JRRZ .

24 KAMEM R TN W
241 HMAZRE IR

4 1M 80d [F MBI - E R

Table 4 Sensory quality in walnut kernel under different packaging conditions after 80-day storage

A3 MEARE (R) RSB (K)

= E (K)

BAA=ReR (R)  BRE SRBH A

CK 3.0 2.5

%7K 0+PE30 1.8 1.0
& 7K 5% + PE30 1.0 15
& 7K 10% + PE30 15 20
%7K 0+ PES50 20 1.0
& 7K 5% + PE50 15 1.0
& 7K 10% + PE50 15 15

2.0 3.0 95
15 2.0 6.3
15 15 55
15 2.0 7.0
10 2.0 6.0
20 20 6.5
10 10 5.0

& 4 FIH1, BRI 80 d J5, AALH

PR ARSI T X Hoh, fE PE30 AR, JK
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Table 5 MDA, H,0O, and soluble protein content of walnut kernel
under different packaging conditions after 80-day storage

o A—E  HREAS TEkEam/
(umol/g Fw) (umol/g Fw)  (mg/g Fw)
jaac) 1.03°+0.18 1.21°+024 22504231
CK 406°+022 4214057 10.64°4.78
%k/KO+PE30 198°+0.05 3.09°%0.47  15.39°+2.04
%7K 5% +PE30 1.28°+0.17 1.86°+0.19  19.82°43.21
%7K 10% + PE30 2.24°+0.16 359°+0.17  13.60°43.05
%k/KO+PE50 1.80°+0.08 2.33"+0.38 16.21°+.65
%K 5% +PES0  1.75°+0.25 2.16°+0.19  16.85"°+.20
%7K 10% +PE50 1.10°+0.02 1.32°+0.42  20.54°42.01

P (MDA AR S T Taj 42 s BIUAZ kAot s 52 437
rfe e, P 80d J5, IIRETAA b, A AbER
B~ MDA G E R (K 5). H, xRk
1= MDA & B2 ISRI 1 4% . 7 PE30 s R, %
7K 5%%¢ QA1 10% 557K B 2 (4] 7 MDA B4
(p<0.05); 7£PEBO flE T, k7K 10%%% 0 A 5%k 7K
BABMIFEET MDA 5 £ (p<0.05). P4 2% L
B, LIRIK 10%+PES0 FOFEH s, K 80 d J&
10%+PE50 A2 ¥ MDA 5 &t A PESO % Fhi b
F (2.80 pmol/g Fw) HJ 1/2 LU, FIL T IRT AN}
H R SRR R S T SR E R, S5
O AR RG24 55K (6%) AbEEAT LAY
R GE F R I S AR A 25 R — B

T A SR AR A B AR 2 = AR ) —
PR, TSI A A B RANERRRE IR, &
300
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LA 2 T 4K 5%HI40H (p<0.05); 7£ PES0 {03
T, FAFEAMMC R A S B R E TR
(p<0.05), Hcrft 1095 7K AbHE 11 S fb A A B eI
Y, BRAHE S E R E A SO R
YA AR T IA B AE A R SE I A7 i i H .

I 80 d Ji&, SRR I af A SR (S B S
FECHAH B SRR, & AL AR BRI i R
EIRFFERGE K (8). HoAr, R7K OB, PESO
A PE30 AL AL FH 2 25 v TR, P PESOA I SED: .
55 PE30 A %E, 5% K AL BRI R AR 5T
T 0 F1 109403 (p<0.05) 45 PESO &4 T,
A ATV DT & R IN:  2RAK 0<2k/K 5%<
KK 10%,/ Ja & AT (p<0.05). DA L4
i, HRSK 10%%E A PESO A3 51 G ) TR
Rz T R R B &

2.4.3, MZAkA=fIE GIEA . L RAIE
< 6 NI, 80d 5 & AL IEAZ BN AR MBR N FIIZ LB
Table 6 Acid value and peroxide value of walnut oil under
different packaging conditions after 80-day storage

Ao B ‘ TRAAE ‘
(mg NaOH/g 4#f) (10 mgKOH/g ih4¥)

AT 0.63°+0.02 0.20°+0.04
CK 43324027 1.55%+0.17
%7K 0 + PE30 2.08°+0.15 0.79° +0.10
% 7K 5% + PE30 0.96°+0.04 0.24°+0.09
%7K 10%+PE30  258°+0.16 0.95° +0.06
% 7K 0 + PE50 1.81°+0.18 0.62° +0.08
% 7K 5% + PE50 1.79°+0.05 0.59°+0.02
%7K 10%+PE50  0.78°%0.07 0.22°+0.03

T RAZHEIC 80 d JiF, o BRI AR HE (R A3 I
FRAN TR AT YA TGN, 2R I RAZARTE T Jecy] ]
FRRMK A BRI AN n .tk 6 ml,  TEOEAT
MR RN R(E N 0.63 mglg, 7K 80 d J i
FRIERIMIA R T 4.33 mg/g, #Eit T GB 2716-2005 (&
FAAEA D A bRiE) B & RN A3 KT 4mglg
(IFRAE . T AR R E BRI A o, DL
PE30 ki, kK3 5% 0 F1 10%2K: 7K 2.2 |
AN 1) L TH(p<0.05); LA PESO G2}, 10%%%
KA FEIIEE 0 A1 5% 2% /KI5 2 4 RE B I R 1
(p<0.05), Frh, DL 10%%K/K52E 4 PESO AR
Fhete, FE 80 d B IR (0.78 mg/g) EZALT
PE50 A Bt b 2 60 d I (2.0 mglg) ™11,
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