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Abstract: To investigate the effects of antibacterial intervention combined with a micro-environmental modified
atmosphere on grape preservation, ‘Sunshine rose’ grapes were used as the test material. After anti-bacterial intervention
(0.8 g/L natamycin and 1.0 g/L e-polylysine spray and 1 pL/L 1-MCP), the grapes were placed in a micro-environmental
modified atmosphere box and stored in a (—0.5 +0.3)C cold storage room. The effects of different treatment conditions on
the sensory and nutritional indices of grapes were investigated, and the volatile components of grapes were analyzed using
electronic nose and headspace solid-phase microextraction combined with gas chromatography-mass spectrometry. The
results showed that, compared with the control group (CK), the three treatment groups delayed the decline in the storage
quality of grapes to a certain extent. Among them, treatment 3 (micro-environmental modified atmosphere box+compound
preservatives+1-MCP) created a gas environment more conducive to inhibiting the respiration of grapes. After 90 days
of storage, the fruit decay rate, drop rate, and weight loss rate were 6.54%, 1.70%, and 0.30%, respectively; they were
maintained at a relatively low level. This effectively inhibited the decrease in the L" value, fruit hardness, Ve, and soluble
solid and titratable acid contents. The analysis of the volatile components showed that the flavor components of grapes in
the three groups changed markedly during storage, and treatment 3 was more beneficial to the release and maintenance of
aromatic components of grapes. In conclusion, treatment 3 effectively delayed the ripening and senescence of ‘Sunshine
Rose’ grapes and had the best preservation effect.

Key words: ‘Sunshine rose’ grape; modified atmospheric elements; compound preservative; storage quality; volatile
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Fig.13 Load analysis of volatile components in grapes under
different treatments during storage
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Table 2 Changes of volatile substances in different treatments of grapes during storage

. 3% 0d I3, 30 d I3, 60 d 5% 90 d
e CK A1 A2 4A®3 CK A1 42 AX3 CK A1 A2 433 CK A1 A®2 AE3
BmE 6 6 6 6 7 8 6 7 8 7 8 8 7 7 6 6
mHEE 3 3 3 3 5 5 4 5 5 6 4 4 2 2 3 1
B 3 3 3 3 1 1 1 1 1 1 1 1 1 1 1 1
Bk 2 2 2 2 0 0 0 1 1 1 2 2 3 3 3 3
ek 3 3 3 3 2 2 2 2 2 4 3 3 2 2 2 2

S 17 17 17 17 15 16 13 16 17 19 18 18 15 15 15 13

3 HEUEIEFELENSENSETL

Table 3 Changes of relative contents of volatile components in grapes during storage (%)

e 0 d 5% 30 d 5% 60 d 5% 90 d
R N WP IR AR W3R R A3 e s K3 AE AR
CK CK CK CK
1 2 3 1 2 3 1 2 3 1 2 3
1 (&MY 25.40 25.40 25.40 2540 12.13 15.16 16.63 16.16 13.44 18.11 14.37 17.62 13.27 17.95 15.57 15.46

2 2- THEE 37.98 37.98 37.98 37.98 57.87 54.60 60.69 56.50 54.32 46.40 49.72 48.76 44.58 37.34 33.21 28.09

(B,E)-2,4-

& 396 396 396 396 228 286 3.10 3.69 215 241 278 3.12 208 322 285 3.37

4 RTEE 020 020 020 020 028 024 024 032 037 060 038 0.66 0.13 022 0.19 0.16

5 EREE — — — — — 015 0.17 0.19 028 023 020 020 0.17 0.18 0.15 0.16
7 S ATAR B — - -  — 013 — - — - - = — — - - =
7 (E)-4- }'}ﬁ‘ 435 435 435 435 — 190 — — 1.19 — 1.66 147 1.15 265 147 292
T -2- M B
8 SIS 0.17 0.17 0.17 0.17 033 022 0.19 023 032 035 027 027 024 — — —
24- — 9 R
e —  —  — — = — = 02 - — — — — 016 — —
9 * s 0.23 0.16
-9k 4 o L .
10 S 8.59 7.51 6.83 6.26 5.66 5.26

aes 72.06 72.06 72.06 72.06 81.61 82.64 81.02 77.32 78.90 74.36 75.04 77.36 61.62 61.72 53.44 50.16

1 F AR 629 629 629 629 258 248 211 349 080 596 545 4.03 042 051 190 0.79

2 (+3‘;7a§-;& - — — — 019 021 017 033 — 043 058 039 — — 025 —
3 aRE - - - - - - - - 021 - - - - - — -
w4 EHFH - — - = = 047 - — 1l6 — — — — — — =
* 5 vt B2 — — — — 049 037 025 0.18 082 03 035 023 017 023 — —
6 o- FI - - = = - - - - = 018 019 - - - — —
7 FT#HH 020 020 020 020 020 022 016 022 021 042 — — - — 016 —
8 s 014 014 014 014 017 — — 016 — 020 — 017 — — — @ —

it 6.63 6.63 6.63 6.63 363 375 2.69 438 320 749 6.57 482 059 074 231 0.79

129




MR EmEHY Modern Food Science and Technology 2024, Vol.40, No.4
g3
3% 0 d 78,30 d 78, 60 d =38, 90 d
%BE FXL sh3® A3 A PSS S shag s A a3 S MR
CK CK CK CK
1 2 3 1 2 3 1 2 3 1 2 3
2-”/%k-- o . . . L
1 A 1.79 1.67 3.10 3.18
2 2-CHATEE 332 332 332 332 173 — — 182 224 — — 335 1.80 206 212 246
3 KTBEE - = - = - - = = - - = = - - = =
ﬁs% a,a—4-i‘f’
4 Ak 014 014 0.14 0.14 — — — — — — — — — — — —
bl
(R)-a,0-4-
=¥k -3- s
5 RO -1 0.14 0.14 0.14 0.14
¥ Ef
Nt 3.60 3.60 3.60 3.60 1.73 1.79 1.67 182 224 3.10 3.18 335 180 206 2.12 2.46
224- =9
1 ER=BEHF 026 026 026 0.26 — — — — — — 038 023 0.73 082 1.02 1.00
T B
ARIK W BR
wx 2 F% ‘i%‘ 027 027 027 027 — — — 042 195 190 122 128 0.83 148 1.11 0098
LEES — T
2- P -
R 3- - .
3 204 = 24.83 19.87 28.19 31.96
TR R IR B
a7 0.53 0.53 0.53 0.53 0 0 0 042 195 190 1.60 1.51 26.39 22.17 30.32 33.94
2,4- =T
1 By 371 3.71 371 371 0.60 080 047 072 157 098 1.04 0.79 034 0.69 049 0.53
e 2 ?;LiZF 143 143 143 143 206 225 260 275 255 251 223 239 1.09 1.73 151 131
3 TR 0.18 0.18 0.18 018 — — — — — 018 0.18 — - - - -
4 Fetkm#d - - — - - - — — = 0I5 — o0l6 — - — =
it 532 532 532 532 266 3.05 3.07 347 412 3.82 345 334 143 242 200 1.84
Kt 88.14 88.14 88.14 88.14 89.63 91.23 88.45 87.41 90.41 90.67 89.84 90.38 91.83 89.11 90.19 89.19
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RIS & 50.16%~82.64%) Wil CHX & & -
0.59%~7.49%) BEK CHHX & & 1.67%~3.60%)
G XS & 0~33.94%) 41pk, 4 & 2 FI{E
BTG ek iR 345 K T 80%, A 4 A A E B
MO re Hop2- B EE. . AR, (EER)
2,4- O )R SR R SR A B B R, Ui
BF AN [ A 38 4 6] 2 [R) 7 AR o PSS I 22 e R AT
TERERAGEIR S o Wit 1], A [R) A 34 40 8 4 1
SEHR SR AR B B Rk 2 BT E R AR

130

R, R 30 d Bk B s, i 60 d ISR
YIRS & S 0 d I fediiln, 2 JR4ksE %,
EFR R, B 2OLH AP AR R
FAFEMFERY, 02- R EA &M E AR
. CHEESAEXEA%, (EE) -24- C A
HA MG AR bR 3 A 0 S 2R I A
XoF B B A A T T A AR e 5 /N, EL 5 90 d
If AR X B A, U A A B T A A o s 2 R
MR, AR T IREE 2 P E Rk ER
BUR ARV E A A, PRSI A 2




MK EBBHT

Modern Food Science and Technology

2024, Vol.40, No.4

VI IT ORI R0, BRI H 1 2 S I R A R
B BACHE 077 el . Wi fal, CK 2% 4 R
Ser S REREARRT S B RN, BIRERAR R,
M 3 NGB SR 25 N BT R B AR E
A, W 60 d B D7 AR EE AR S LT R 5K 0 d
T, HrbAbFE 2 AN ALFE 3 2H 7 A B S 90 d
B 5 R I AE X i T LA A, B T TR
SEMA BRI AR T I A
AT O RETEORI S 7, P B L b R 5 R 27 SR SE
il o

3 g

ARAR I R AR 36 1R e A PR B 5 AR PR B
#1€0.8 g/L Wi FEZR +1.0 g/L e- ZEAHETL) A1 1 pL/L
1-MCP 45 & %K o i 4 R se b7 b 3, SRR
B, (-0.5+0.3) CuKiE it e, 483 (KA
TR EEFE + S BCAREEF +1-MCP 2D 7] 2 35 FEIK
TREEFE N O, R B, JHiEm CO, B 4,
-0 ) 2 R S R IRAE Y, JE 2R R SE R R
5 CK Mk, 3 MNMEA R — e R E LIt g2
Z] SR T )N B, A AR B 3 T s A SR S
I, R, RE R BARMIKE, &)
U] TR L E . RS, Ve, Al
TEYIRI O] 2 TR & IR N B 45 R o0 20 BT 45 SR
FW, W R 3 AN b T 2H A A R g2 KUK R AR
AR “BHOGECIR” 0 %) 7 R 1 7y 3 2 R 2K
MRS BERIER R A, AN & B I R
FEERBN2- OB, O/, 5. (EE)-2,4-
O S . BEE R ] 2B, 25 b 387 2] 2R
LA BRI R R BTSN, o5
BT BRI, L Ab R 3 AT AT R 2R
5 R TBOR i s SR AR & B R %, A AT
“BHOGECER” A 47 58U ) 2 U0 IR RE TR 445
gi BTk, SR Ie R EERE + S RCOREF R +1-MCP
AFRIE “PHOGECER” HIEE (-0.5£0.3) CIKiR%
AT e O e e

F Lk

(1] EBH A, 5K ST, 55 A S B 7E 7 4 O 6 v i) 2
WF TR R [7]. 446 50 T2,2022,22(4): 116-120.

[2] ZHANG Z Q, TIAN S P, ZHU Z, et al. Effects of
1-methylcyclopropene (1-MCP) on ripening and resistance of
jujube (Zizyphus jujuba cv. Huping) fruit against postharvest

(3]

[4]

(5]

(21]

[22]

disease [J]. LWT Food Science and Technology, 2012, 45(1):
13-19.

QIN G Z, ZONG Y Y, CHEN Q L, et al. Inhibitory effect of
boron against Botrytis cinerea on table grapes and its possible
mechanisms of action [J]. International Journal of Food
Microbiology, 2010, 138(1/2): 145-150.

K R R, 24BN A i, 5 LS AT 2 AT X R S e SR
SRR i S5 KD [ DR A 55 01T, 2022,22(11):1-8.
KM, SO 2R R S5 O S R R 2 A R DR e
(Rt 7ok e [J]. %% TA2,2020,41(1):1-10.

5 R, ZE AR A, A E R A B R AR
(] £ o AR AL [D]. SR 2741,2014,31(5):953-958.

Ak, v 3 W, e ), 5 AN IR L 3 T O e PR i O Bt
R BRI [J] A 5 R 10k,2012,38(3):190-193.
VLR, R TR MG, 55 A 455 502 Th e R s AR <
R AR LR R B, CN201510165101.9[P].2015-06-24.
KT 2R R TG, A% 0 A R 2 PR BRI 7T
[7]. 456 550 T2,2010,10(3):9-11.

R DT I, AV A XA 5 290 fth 25 3% 4100 B L ) B A £
gt o f R P F ek R (). A S RHE,2021,46(9):47-51.
TRABYI, 20 AK e SRR AE 60 v L FR 1 e [ 7], o
AN ,2012,5:207-211.

TG, AT A% 2 e- B TR FE IR B S i 55
[ 5 E,2006,9:43-45.

BSOK AT L 25 MAG A E R T A, 2010.
Hiraki J. Basic and applied studies on e-polylysine [J].
Antibacterial Antifungal Agents, 1995, 23(4): 349-354.
Shima S, Matsuoka H, Iwamoto T, et al. Antimicrobial
action of epsilon-Poly-L-Lysine [J]. Journal of Antibiotics,
1984, 37(11): 1449-1455.

RGBSR 258 5 1 - R BRI 0 Ak FE X < B = i
HilisFe 5 ¥ T R4 R F D] JRPH: PE AL A MR K 32,2019.
W, E e S S P B R S R EEBORIE R
B DR A v 10 IS P FE AR PR (0], B o 2 4 BT A I 2 4
2015,3:742-746.

RN B AR A A b, S 3 A [R] PR R A V0 A
el i 57 A S L] B T 7E 5 01 K,2019,40(13):150-155.
A W LRI 2 I R T YL R CLT]. B i R,
2000,21(8):42-45.

A2 CAE D be T, E SRR E B AL E G E 7K
R AT E RR[)]. B A RE,2009,30(4):247-249.

B ROMR, S ST, SR, 5 L T B A5 B GC-MS A T AN R Ak
T 5 BT A 18] SR SRR RO (D] Tl R,
2020,41(19):297-303,320.

TR, 3 o4, 58, 55 1 -MCPAR BT “ PHOYCECER ™ i

131




MR B

Modern Food Science and Technology

2024, Vol.40, No.4

[25]

[26]

132

2 BRER A TR D] AL 3 TRE,2021,42(7):19-27.

X% E AR, D, R HEEE R L bk
JR AP BE 2 [T T 70 AR RH#,2019,47(13):230-234.
SRS, R, 2T, 55 IR 45 5 A ) DR 751 0] A 60 740 T
ml BB LT B R I R MR D). 6 S RHRE,2017,42(12):40-47.
FE, T ARUK, A VKGR 45 1 5L SO0 4 L 20 5 i 4 DR B
RORBIE T[] A% A 24412,2016,30(2):275-281.

CL L. Effect of ozone and storage temperature on postharvest
diseases and physiology of carrots (Daucus carota L) [J].

Journal of the American Society for Horticultural Science,

[30]

1994, 119(3): 563-567.
SRR, LRI, A AR AR T 2T R 4 o TR ot T
AR BRIRE PR R 2 i [J]. SR A 241, 2022,39(7):1271-1280.

B 5230 1-MCP AR ORI 45 A PEALZE AT 76 = 75
AR R D] 2k BH L BE AR Ak K 2#,2018.

kTS R 388, A= VL, 5 A () AU o Rt R B A B v
AR A 5 0T B P S ) ) () R [ ] 8 5 I T,
2017,43(12):130-136.

XA R 5% R 22 18, S5 3 B A A SR R MRS
RS 53 BT (3] 8 5 ARl 541, 2020,51(5):1145-1151.






