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Quality Changes of ‘Xinxin 2’ Peeled Fresh Walnuts during
Frozen Storage

GONG Fang—e, HU Yun—qing, XU Li, ZHANG Bo, ZHAO Ting, DU Qian—gian

( Longnan Economic Forest Research Institute Walnut Research Institute, Longnan 746000, China )

Abstract: In order to provide a theoretical basis for fresh walnut storage, the quality changes of *Xinxin 2" peeled
fresh walnuts during freezing storage were determined. The results showed that fresh walnuts maintained good
sensory quality throughout the storage period (180 d); with the extension of the storage period, the moisture content
of fresh walnut nuts and kemels decreased, the color difference of seed coats increased. and the oil content of
kernels decreased. The electronic nose detection showed that according to the change of oil flavor substances in
fresh walnut, the storage period was divided into three stage: 0~60 d, 90 d, 120~180 d. And the difference in
flavor substances belween three stages was large, bul not obvious within the same stage. The content of oil
saturated fatty acids in fresh walnuis increased. but the content of unsaturated fatty acids decreasds; both acid
value and peroxide value of oil increased. *Xinxin 27 peeled fresh walnuts had a better preservation quality when
stored at =10 °C for 180 days.
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Table 1 Changes of sensory quality of walnut kemel during

slorage
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0 1.2 1.00 1.00 1:2 1.0 1.05
30 1.4 1.00 1.00 1.6 1.0 1.12
60 1.4 1.00 1.00 1.6 1.0 1.12

90 1.8 1.00 1.00 1.6 1.0 1.21
120 2.6 1.00 1.00 20 1.4 1.500
150 2.6 1.00 1.00 20 1.4 1.50
180 28 1.00 1.00 20 1.4 1.53
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Fig.1 The changes of color difference of walnut seed coat and

kernel during storage
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Fig.3 The changes of oil content in walnut kerel during storage
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Table 2 The fatty acid composition and content in walnut oil during storage B
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Fig4 The change of walnut acid value during storage
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Fig.5 The change of walnut peroxide value during storage

B AU 4 R 2R 0 ) 5 o 1 R R oy 2, L
o0 1 B UTERE R 93.74% , F LA 2 BY DTRREE3.92% ,
KRR R 97.66% , BB 2% S n] HERR HAL K £
IR IR AS LR . A XU AR HOP ST L JEAE
A, A R B ¥ KU AN 5 A ). o,
30.60 d FEF RS 1 MRS 2 7 b AR, e
H 0~60 d 428k i AE b XU 5 AR L5 120,150 180 d
e sy 1 5 ) B4R, AT AR 120~180 d JAUH
FEARARL; 90 d Hif 5 H ek (A B B e . ik Bk AU
WAL 3 TR 0~60,90,120~180 d.

19t 150 d
£ 102
o~
= 190 120d
"55: 188 @ 0d
= 18 ®) 04
=gzt oend (S ®
= ‘ 60 d
180 A
& 178 O % @
= 176
o174

770 780 790 800 810 820 830 840 850 860
TR 10 TAL AR 93,7496 )

B o iZshm e B ih s R R R LDA 247
Fig.6  LDA analysis of change in walnut oil flavor compounds
during storage

3 g

(D) FFh 2 57 47 BB HEAE-10 TR T I
L 0~180 d, "W RICE T ol E L THEL B W s L R
{0 B R 7 A A B AR Rk, bz (3 s, R
7R TR IR , o TS T 2 A A, U e G
WS ME MR A e . SRR SR RIE R TR,
Fil iz (0 2 (F 0 K

(2 ) 5 IS 1] O EE A, o il S 7 T e
A 4578 18 v AU B R 1R 1S & 43 R 0~60.90 120~
180 d 3-FEL, & BB 22 30 B [l — B Bt 22 7 A
Bl .

(3 )i 45 0 R (] (4 28 <, g rh R R | A
e i b, AR I RRAR AT G R A
AN TR & &t T FE ; BR A Fna S L LR A

SGEEE 2 ST B SRR PE30 42,
2.5 kg/ A8, -10 €. HMREE 70%~80% %1 F It
M 180 d (R EFRICREES .

SE i

(1] s, e ol atp A B pE AT R R ek 1 R
HARMIEAE L R, S A B Tk .2011,37(3):235-
238.D01:10.13995/.cnki. ] 1=1802/42.201 1.03.008.

[2]  FhAE ST Rk T BT Bk A R Bl A0 B i
PRI KR B A R.2014(3):21-24.D01:10.3969/ issn.
1008-5394.2014.03.006.

[3] MWk TR B (i ol b BT PR 628 % Bk o R o) 5 A A,
e D], F AL e bR Ao 2018,

(4] R R SRR A, W O R R s B B
RSN [T]. £ Bl 2016,37(200:228-233.D0L 10.7506/spkx
1002-6630-201620039.

[51 Wk B B b e b A S 5. B B S RO o T
Y, 2016,37(16):396-399.D01: 10, 13386/.is2n 1002 -0306,
2016.16.070.

(6] 55 S, 0 A R e b LI S 0 B vl [ D).
Pt R 2019,

(7] Whhhfe. TP R R AR N R S AR A
Y EEIE[ D], B AT 2014

[8] EmgInf. R S fhad e b B S Tt 25 R (M B2 I [ D). #5
B PR AR 2 2019,

[91 SaE 5. 5L R A o 7 My 0 el v A R ) B
(D). 2= W H Bl s, 2019.

(10] BEAL MR, R AR A ORI T 55 9005 Rt
BRI 1] 5 T G B2 0 )], £33 MRAITIE.2019,37(3):65-
72.D01:10.14067/.enki. 1003-8981,2019.03.010,

[11] Bt St St Vie S8, WRER T AS W) B 2oty 1
HE R A (RO BT IS L] A 8 5 0 T.2021.21(11):9-15.DOL:
10.3969/].issn.1009-6221.2021.11.002.

[12] &, B 2 S R e O B A A it S S R D).
AR TR S Al A%, 2015.D01:10.7666/1. Y 2886646,

(93] = e, A 1 75l frfe . A0 2 A A 0 ] 3l X 5 I
B A R OS2 D). £ An S LB, 2016(5):137-143, 181.DOL:
10.13652/].issn.1003-5788.2016.05.033.

[14] F Rk FE008, D EF 55 ClO, Fl 1-MCP 3175 Fe#Ht 4
BB R, T AL 201 5.1 5(3):137-145.D01: 10,
16420/].1009-7848.2015.03.018.

[15]) T U, 0% oo 7, W B 3855, H AR vl * 2% Bk i s P2
e AVERE BRI R S & AR AR b g, 2021
(3):34-38,51.D01: 10.19902/j.cnki.zgyz. 1003 -7969.2021.03.

008.
(T4 20 W)

13



PrRER S oL

Bt £ 905 bayje@163.com

Storage and Process

2022 £ % 7

2013. DOL:10.7666/d.D329392,

[22] BRAE:, ek, fifh 4, . S b S0 5L S A0 F b Bout
SN S A B2 1), £ SR AIFAE S A, 2020, 41(9): 98—
102. DOL:10.12161/j.issn. 1005-6521.2020.09.016.

(23] Sk, BEIRTE, BaHmr, 5. A< () [0 R e (] v 3 20 220
i Bt T A SR 1] PR ORtE H F BR R SRR, 2018, 37
(3): 46-30, 55. DOI:10.3969/].issn.1673-159X.2018.05.010.

[24] F#FiR, UEH B0, 38, S5 9 P30 AR R TR 5
WAL AT AR b B, 2017, 49(5): 23-26. DOIL:10.
14083/j.issn. 1001-4942.2017,05.004,

[25] HELE, g e, BT IR, %, AR EE R FLIR S A4S f de
FEIE & R ). fr S Tk B, 2013, 34(9): 324-327.
331, DOL:10.13386/].is2n1002-0306.2013.09.048.

[26] BR2EES, fTEEAE, fUf 2, 5. AR e 30000 R A T Y
ML B TR, 2019, 40(23): 1-6. DOL10.19554/.cnki.
1001-3563.2019.23.001,

127] AR, Wiend, Ak, S5 0SSR I e B 0 e T 5
Ko ii F). (75 0 T, 2006, 6(1): 3-6. DOT:10.39694.issn.
1009-6221.2006.01.004.

[28] W] fi i R, L0, FUMPLT, F, B EUKALBIES S O RS

[29] XU F. JIN X, ZHANG L. et al. Investigation on water status
and distribution in broceoli and the effects of drying on water
status using NMR and MRI methods[]]. Food Research Inter-
national, 2017, 96: 191-197. DOL: 10.1016/j.foodres.2017.03.
041.

[30] CHEN Y. WANG H. XU Y, et al. Effect of treatment with
dimethyl dicarbonate on microorganisms and quality of Chi-
nese cabbage[l]. Postharvest Biology and Technology, 2013,
76: 139-144. DOIL: 10,1016/ postharvbio 2012.10.005,

[31] fLfRSE. FRE. I K, 5. B BRI 5
HE FH R (0 o 3 B A R e il 2011(4): 13-17. DOL:
10.3969/j.issn. 1006-9690.2011.04.003,

[32] HMGIL, BRTRE, 5 FLbh, S5, 025 TS 45 SRR 5 A
FE AL A HLIEE R L] PRAE &S AL, 2021, 3704): 131-138.
DOL:10.13982/.mls1.1673-9078.2021.4.0839.

[33] HE Y, FAN G J. WU C E, et al. Influence of packaging
materials on postharvest physiology and texture of garlic
cloves during refrigeration storage[]]. Food Chemistry, 2019,
298(15). DOL10.1016/) foodchem.2019.125019.

SRR A SR, St R, 2017, 42(10): 60-64. WeE B - 2022-01-11
i e e T T S L e e i i L T B e e e B st o Bt e sl o

(L#F 13 W)

[16] frahd oM ahifE s M 09 2 :GB 5009.229—
2016{S]. 4L 5T ERHE R, 2016.

(7] b ke 6 bt Sk A9 3 5 :GB 5009,
227—2016(S]. b =L B4R E ik, 2016,

[18] FEI#EM8. 8 2,8 # € % .CC-MS 55 E-Nose 254 PCA Hil
HCA FH T B i SO ity o5 e 5E 000 b Bl . 2020.45(2):
44-49,58. DOL: 10.12166/j.2zy21003-7969/2020.02.009.

[19] 754, SEFr PRt 0 R EE P AR SED). R PR K

20

42019, DOL:10.2741 I/d.cnki.gscge.2019.000383.

[20] JELRAES B9 PhBONE, 5. s 2 P S I e bt
Rl R R TE). Al TR 54,2004, 20(3): 180~
183.D01:10.332 1/.issn:1002-6819.2004.03.043.

[21] BEFNRE AR5 e =, %, LU T R Sa 0L S 2L 1k 0
TG IR L. FE S Tk 201006):45-47.DO1:10.
3969/j.issn.1003-6202.2010.06.015.

Wi MR 2021-11-15



