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ABSTRACT: Objective To explore the effects of 2 kinds of natural preservatives on the quality of air conditioned
packaged green walnut during storage. Methods The effects of 2 kinds of natural preservatives, Ficus carica leaf
extract and phytic acid treatment on weight loss rate, peel color, 4", chlorophyll, malondialdehyde content, soluble
protein content and acid value of walnut were investigated by using Xinfeng green walnut as experimental material and
stored at 4°C for 60 days. Results The preservation effect of Ficus carica leaf extract was better than phytic acid. They

were stored for 60 days. The weight loss rate of walnut treated with Ficus carica leaf extract was 8.51%, which
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decreased by 72.22% compared with control group (CK). There was no obvious change in the color of the peel of green

walnut, with " of —1.21 and chlorophyll content of 30.55 mg/100 g, which was 265.87% higher than CK. The

browning degree of walnut seed coat was 0.328, which was only 22.62% of CK. The content of malondialdehyde in

walnut kernel decreased by 69.69% compared with CK. The soluble protein content of walnut kernel was 11.38 mg/g,

which was 122.27% higher than CK. The acid value of walnut kernel was 3.52 mg/g. Conclusion Ficus carica leaf

extract improves the fresh-keeping effect of walnut, maintains the quality of walnut kernel, and provides a theoretical

basis for further development of natural preservative.
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during refrigeration at 4°C (n=3)
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SR T Tl 2 K DR B 511) b L BB A 280 S0 22 75 B AZ MG R Bz
a' ity BTE, PR R sk, SRR RBRA A R R,
TEREAS O h X O 1 T AL (CRO R s R HE
BRI AR R A, DUICAE SR TSR OB A FE 04 PR
SR o JCAESR M-S B A PR A IR A P ST S8HE 2 i A 4R
PERR I, R~ P 5 S T, (Y RS 1] S < 5]
60 d AT PRFFRR MK T ZEhn v SR BRI, GBI 195 B¢
AR o BRI, PR SR PR b PRI 4R
TR LT A 5T, LG AE SR I S MO A DR i 8OR A
FURHARBEHLN R AR MR, AR Skt — P05, R
KT EE XTI RN BB KR b B A A T A ORI S, L
HE— AP ER ST PR A0 05 55 B AZ B A PR RLCR

SE Mk

[1] MARTINEZ ML, LABUCKAS DO, LAMARQUE AL, et al. Walnut

(Juglans regia L.): Genetic resources, chemistry, by-products [J]. J Sci



2

TEI, S5 DI IRIR PREE R X 8 6205 75 B AZARIT TR bt 1) 2 1)

277

[2]

B3]

(4]

[3]

(6]

(7]

(8]

[

[10]

[11]

[12]

[13]

Food Agric, 2010, 90(12): 1959-1967.

FRAA, e, S/ME, SE VRN ANIE] R 257 K SERORk i
ALRIRFFE[]. PRSI T, 2021, 21(11): 9-15.

CHEN B, JIE MH, WU XH, et al. Study on the quality change of different
varieties of fresh walnut without green peel under frozen storage
environment [J]. Storage Process, 2021, 21(11): 9-15.

UGURLU S, OKUMUS E, BAKKALBASI E. Reduction of bitterness in
green walnuts by conventional and ultrasound-assisted maceration [J].
Ultrason Sonochem, 2020, 66: 105094.

ATISPIEA 3L 1L, WA, o, 55, RSO 75 B AR E I AR
RYSEIT). it Tk RBHE:, 2020, 41(20): 273-278.

BUMAREYAMU AIS, PAN Y, XU B, et al. Effect of harvest maturity on
fresh storage of green walnut [J]. Sci Technol Food Ind, 2020, 41(20):
273-278.

ARy, A B AR 0 Ak PR B B A FPLIBT S [D]. 4%
v THALARMFHE R, 2018.

LI P. Effects of air conditioning and preservative treatment on quality and
physiological mechanism of wet fresh walnut [D]. Yangling: Northwest
Agricultural and Forestry University, 2018.

KONG Q, WU A, QI W, et al. Effects of electron-beam irradiation on
blueberries inoculated with Escherichia coli and their nutritional quality
and shelf life [J]. Postharvest Biol Technol, 2014, 95: 28-35.

MA YP, LU XG, LIU XH, et al. Effect of “*Coy-irradiation doses on
nutrients and sensory quality of fresh walnuts during storage [J].
Postharvest Biol Technol, 2013, 84: 36-42.

BRI, 5K, PR, F TCACRMRIXE A RECRIIR ], {2
U, 2015, 33(1): 17-22.

FAN MC, ZHANG X, LI WX, et al. Study on preservation effect of FIG
leaf extract on Pleurotus edodes [J]. Packag Food Mach, 2015, 33(1):
17-22.

kG sE. AR -SRI X HANERCRIT D], TFm: 5F& T
Ar KA, 2015.

ZHANG HL. Study on preparation and antibacterial effect of FIG leaf
extract [D]. Jinan: Qilu University of Technology, 2015.

B AR, TEAERNT Z MR A IS YERF T[], Pl s
Jisl, 2021, 32(7): 81-87.

LU Y, ZOU XC. Study on extraction and antioxidant activity of
polysaccharide from FIG leaves [J]. Chin Food Addit, 2021, 32(7): 81-87.
BRI, AR AP ORI BRI, AlAE BT AL ERTE (D). KA
KEMT R, 2018.

ZHAO MH. Study on extraction, purification and antioxidant activity of
active components from FIG leaves [D]. Changchun: Changchun
University of Science and Technology, 2018.

FHa, VIR, Kse. FERMERIIR A IR BN DIy o IR B OCR 1Y
F[T]. A RHE, 2022, 47(4): 48-53.

WANG Y, TANG WD, ZHANG L. Effect of chitosantphytic acid
composite coating on fresh-cut cantaloupe preservation [J]. Food Sci
Technol, 2022, 47(4): 48-53.

R, DEARTT. 5ETRWE-RRR S A3 Ik MR X 8 o A DR B SR i S 0],

[14]

[15]

[17]

(18]

[20]

[21]

[22]

[23]

13 TR, 2020, 41(9): 36-43.

CHEN C, PANG LJ. Effect of chitosan-phytic acid composite coating on
preservation of Huangyan satsuma [J]. Packag Eng, 2020, 41(9): 36-43.
Rk, Bedl. MR B IREBCR MBS D]. HEEY S ESR,
2014, 20(5): 61-63.

REN BL, YANG XH. Effects of phytic acid on preservation of pepper [J].
China Food Nutr, 2014, 20(5): 61-63.

=28, WIS HN, M, 45 RIRREE-FAT H RN G IR IR Ak s R
BERTTIT). G Tlk, 2021, 42(7): 158-162.

HE GJ, HU JG, HE Y, ef al. Study on the preservation of okra by mixed
coating solution of phytic konjac glucomannan [J]. Food Ind, 2021, 42(7):
158-162.

FAEE, ThER, AEA, SF R -SRI A AL IR R D
AESERY PRI &b TAb RN, 2021, 42(19): 336-341.

MENG XH, MA XM, GU HM, et al. Ultrasound-sodium hypochlorite and
phytic acid combined treatment to improve fresh-cut lettuce preservation
effect [J]. Sci Technol Food Ind, 2021, 42(19): 336-341.

TEIL, 5KEH, XUHE4, SF. TCAERI SR R[] SRR R bk O
BORAYEEM[I/OL]. £ Tk BHE: 1-8. [2022-12-07]. https://10.13386/
j.issn1002-0306.2022070253

DING ZZ, ZHANG T, LIU YQ, et al. Effects of FIG leaf extract on
preservation effect of different varieties of walnut [J/OL]. Sci Technol Food
Ind: 1-8. [2022-12-07]. https://10.13386/j.issn11002-0306.2022070253
XUERBE, J SCUE. 52 5 PRI FEE X U B N BRoK M Y 2RI D],
5k B Tall, 2019, 45(17): 105-110.

LIU DY, QU WN. Effects of post-slaughter maturity on tenderness and
water retention of brazed chicken [J]. Food Ferment Ind, 2019, 45(17):
105-110.

BUER, EXEE, R, S GORTEIN T RIS P ],
i 5 R BET AL, 2019, 45(7): 180-187.

LIAO J, WANG YJ, SU Y], et al. Optimization of processing technology
and evaluation of storage stability of green tea bread [J]. Food Ferment Ind,
2019, 45(7): 180-187.

R, A, I, %, 1MCP S A IR IR nha
RGBT 2R BRG], Pl 4Rk, 2022, 31(5): 586-594.

LI XR, LI H, FENG YF, ef al. 1-MCP combined with low temperature
alleviates postharvest senescence of leaf vegetables by regulating
brittleness and chlorophyll degradation [J]. J Northwest Agric Sci, 2002,
31(5): 586-594.

k. AN A RS L R IR [D]. 8 YIRS, 2021.
YANG H. Mechanism and regulation of oxidative browning of Dangshan
pear wine [D]. Wuxi: Jiangnan University, 2021.

UK. ESIN S PR YR PR S AR FIAE LA A K I D). B
B PALRMPIHORE, 2021

BING DY. Effects of nitrogen addition and litter cover on seedling growth
of Pinus tabulaeformis and Pinus Huashan [D]. Yangling: Northwest
Agricultural and Forestry University, 2021.

X, U, R, S NIRRT AEE R0 S T A B AR Y
IA]. B R EET L, 2022, 48(5): 206-212.



278

B 2 4 R I 2 4l

F 14

[24

[25

[26]

[27

[28

[29]

[30]

LIU M, GU X, TANG T, et al. Effects of different types of coagulants on
digestion characteristics of protein in Tofu [J]. Food Ferment Ind, 2022,
48(5): 206-212.

AR, SRR A A R H I T S ST IR (D], R s R
rARAE, 2011

XU H. Effects of air-conditioned storage on quality of raw walnut kernel
and processed products [D]. Nanjing: Nanjing Agricultural University,
2011.

BN, R, BaEse, & AREESES AL R R VLI
BT ST, 2021, 42(23): 81-85.

HE JB, WANG LZ, QIAN LL, et al. Study on influencing factors of color
change of Porphyra [J]. Food Res Dev, 2021, 42(23): 81-85.

BEY MB, MEZIANT L, BENCHIKH Y, et al. Deployment of response
surface methodology to optimize recovery of dark fresh fig (Ficus carica
L., var. Azenjar) total phenolic compounds and antioxidant activity [J].
Food Chem, 2014, 162(1): 277-282.

ST, AR, BRI, 55 BRI A BEDUR] A e R UK
RIANEFHRFFEI/OL]. b 5 &8 TAll: 1-10. [2022-05-21]. https://10.13995/
j.cnki.11-1802/ts.030463

JIN ZH, LI YC, CHEN LJ, ef al. Preparation and characterization of
chlorophyll microcapsules by gelatine/pectin coagulation [J/OL].
Food Ferment Ind: 1-10. [2022-05-21]. https://10.13995/j.cnki.11-1802/
t5.030463

FLA B, JCA B, ZW C, et al. Dual aggregation in ground state and
ground-excited state induced by high concentrations contributes to
chlorophyll stability [J]. Food Chem, 2022, 383(30): 132447.

LACY A, O’KENNEDY R. Studies on coumarins and coumarin-related
compounds to determine their therapeutic role in the treatment of cancer [J].
Curr Pharm Design, 2004, 10(30): 3797-3811.

ALI B, MUJEED M, AERI V, et al. Anti-inflammatory and antioxidant
activity of Ficus carica Linn. leaves [J]. Nat Prod Res, 2012, 26(5):
460-465.

[34] WA, 225,

[31] YU M, WANG B, QI Z, et al. Response surface method was used to

optimize the ultrasonic assisted extraction of flavonoids from Crinum

asiaticum [7]. J Saud Biol Sci, 2019, 26(8): 2079-2084.

[32] BHAT R, GOH KM. Sonication treatment convalesce the overall quality

of hand-pressed strawberry juice [J]. Food Chem, 2017, 215(15): 470-476.

[33] ZAMOCKY M, FURTMULLER PG, OBINGER C. Evolution of catalases

from bacteria to humans [J]. Antioxid Redox Sign, 2008, 10(9): 1527—
1548.

TR, A RIROREE T AT R B T
PR F A R REmAT]. SR, 2021, 46(9): 103-107.

PAN L, LI YP, NING DL, et al. Effects of different preservation methods
on sensory and soluble protein content of walnut peel [J]. China Oils Fats,

2021, 46(9): 103-107.

[35] BhEAL, Sk, BiSIfE, 55 3 FMIRRRNIE L0 HLERL). Bk

SRR, 2019, 10(10): 3197-3201.

ZHONG HX, ZHANG J, LU JH, et al. Comparison of three methods for
determination of oleic acid valence [J]. J Food Saf Qual, 2019, 10(10):
3197-3201.

(A% THH KRR

=

=
>

TEHE, L, #F, TERARSEA
RERMIEEAREE.
E-mail: 2234366613 @qq.com

kO, Ht, IRE TERRAE
ARERMIL.
E-mail: zhangchao 3@163.com



