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Abstract: In order to solve the "individualized" demand for fresh-keeping packaging technology for Xinjiang's fresh grapes e-commerce
logistics. Effects of modified atmosphere packaging (5% O,+8% CO,) combined with different concentrations of sulfur dioxide (SO,) (100
pL/L, 300 uL/L, 500 pL/L, 800 pL/L) fumigation on the postharvest physiological indicators of Xinjiang red globe grapes were examined. The
effect of modified atmosphere fumigation packaging technology on the postharvest quality of red grapes was investigated. The results showed
that compared with the control, the modified atmosphere fumigation microporous packaging could preserve better fruit hardness, soluble solids
content (TSS), titratable acid (TA) content and vitamin C (Vc) content, slow down the rise of pH, and maintain the postharvest quality of the
fruit. The 500 pL/L SO,+5% O,+8% CO, treatment exhibited a better fresh-keeping effect. After 8 days of storage, the pH value was 4.26,
which is lower than the control group; the grape fruit hardness was 10.76 N, the TSS content was 16.67%, the TA content was 0.52%, and the
Ve content was 1.18 mg/100 g, which were all higher than those of the control group. These showed that the modified atmosphere fumigation
microporous packaging method can effectively extend the organoleptic quality and commerciality of grapes, and slow down the loss of nutrition
and flavor of red globe grapes. Therefore, the 500 pL/L SO, +5% O,+8% CO, controlled atmosphere fumigation microporous packaging technology
can provide theoretical and data support for the research on postharvest storage, transportation and preservation technology of fresh table grapes.
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Table 1 Experiment design

#3L (Non-porous, N 42)

%3l (Micropores, M 42 )

Ni: 5% O0,+8% CO,+100 pL/L SO,
Na: 5% O0,+8% CO,+300 puL/L SO,
N3: 5% O0,+8% CO,+500 pL/L SO,
Na: 5% 0,+8% CO,+800 pL/L SO,

M;: 5% O,+8% CO,+100 puL/L SO,
M,: 5% O,4+8% CO,+300 puL/L SO,
M;: 5% O,+8% CO,+500 uL/L SO,
My: 5% O,+8% CO,+800 pL/L SO,
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Fig.1 The effects of different packaging on the gas composition
of red globe grapes (non-porous)
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Fig.2 The effects of different packaging on the gas composition

of red globe grapes (micropores)
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FARELZ (A1) Oy COREFHTLREZER (p>0.05),
AT, TEFLAZEAR A T AR FHRE SO, 3SR 5
A K.

Kl 2a £m M 4 Oy IRFRECB A . I RT AT,
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M, Zb3E O, CO IR REMEZE R (p<0.05),

PAESEREW], oAl a3 UnIEsR, miehil
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O, WRFESEKA T T2, ST A HLBRAE AR AE
JRYIEFER DR GE, HRESS NRE, L g A AL
TEZRERE I TR T3 8 d J5, Mis Moy Ms. M4k
FRAE L5351 N BT 43.39%- 42.95%- 35.10%- 39.87%,
M; AbFEAS i T H B AR (p<0.05).

2 FEIBEMIHHKEEERE. 7SS a2, RIFET. BRI (FL)
Table 2 Effects of different packaging on the hardness, TSS content, browning and rot rate of red globe grapes (non-porous)

TR ARE/d  ALFEN L /N TSS/% RAZAB /Y% JERLF%
0 15.58+0.24 18.68+0.20 0 0
N, 13.7120.17° 16.83+0.26° 12.50£0.25° 0
N, 13.10+0.44° 17.90+0.15° 11.10£0.79° 0
: N; 13.16£0.22° 16.97+0.20 12.50+0.22° 0
N, 13.44+0.32° 18.23+0.22° 8.33+0.22° 0
N, 12.02+1.14° 15.80+0.16° 25.00+0.43° 0
5 N, 11.5040.59° 17.07+0.21° 22.22+0.81° 0
N; 11.82:0.93° 16.700.50° 20.83+0.22° 0°
N, 12.2540.92° 16.73+0.18" 22.22+0.81° 0°

N, 10.68+1.09° 14.60£0.21° 33.33+0.73° 0.56+0.08

N, 10.43+0.96° 16.30+0.22° 25.00+0.00° 0.85+0.14*

3 N; 10.97+1.51° 14.84+0.16° 33.334£0.43° 0.45+0.03"
N, 11.29+0.89° 15.63+0.19% 34.70+0.39" 0

N, 10.17+0.88° 13.73+0.67* 50.00-£0.00° 1.24+0.46°

N, 9.75+1.24° 13.33+0.21° 45.83+0.22% 1.40+0.55

! N; 10.50+1.00° 12.97+0.16° 43.33+0.22° 0.65+0.29"

N, 10.82+0.87° 13.23+0.21° 47.20+0.85 0.3140.13

E: FIIIRRNE FENKEAL p<0.05 KFTHREFHER, TR.
TSS SEFEM R KR B EA bR —, BRI VERFIRAE IR FE, DI R T % . N A
SRR R A SRR, TSS FEW L AR R A KB COpy IR COL MRS
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MEERZR P, T TEa 2, mENS
IR ST B, K TEERCR, THH MA
FOEFRIEE RN, SN AR IR 5 R AR AR
NN, WA R, FAB AR EER

(p>0.05). MHET N 4, FALESENSEAR S/
SR T EYR, FEESROKBOAME. W 8d &, M.
Moy Mz My (SRBEREAEFEE5 009 79.10%- 73.60%-
66.70% 80.27%, e, M AR SR AR EEE (p<0.05) -

SRS BT F R A IR o o BV Bl SR S i
B EERRS, TS MK, S
BN AHACFRAEN B FE R IR R IR, IR
iR, N dibB mERARE (p>0.05). 5 N
HAE, KR SO, (M. M) AbFRfE R, R
SEREEIHER, 5 d I, M. My A LG
IR, B8 AR, JEIERIEF 13.81%. 14.63%, i
ZimE T My M AR FE (p<0.05), M ACFEFE L2 5RH 6.67%,
TRRFRAR

R LA FIRIGER B, TofL R AR T R
TSS & BN T EEas, (HIRBRRE IR
W22 LB R IE SR SIEE . TSS &
(1T B, et A K I E R . 534k,
M ZH SRR AR AN 12 2R B, (HTC IR S AL
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Table 3 Effects of different packaging on the hardness, TSS content, browning and decay rate of red globe grapes (microporous)

A/ AT M 4 AR /N TSS/% BB/ Y% K22 1%
0 15.58+0.24 18.68+0.20 0 0
M, 14.91+0.49* 17.8430.25° 10.83+0.43° 0
X M, 14.28+0.21° 17.510.20a 12.2240.25° 0
M, 13.47+0.23" 18.00+0.19° 12.10£0.22° 0
M, 13.90+£0.25% 17.70£0.20° 10.33+0.81° 0
M, 11.66+0.39° 17.67+0.22° 27.22+0.43° 0.63+0.64*
; M, 12.57+0.22° 16.73+0.20° 25.00+0.81° 0*
M, 13.44+0.10° 17.60+0.22° 25.00+0.22° 0*
M, 12.25+0.19%® 17.60+0.20° 23.2240.73° 0
M, 11.23+£0.30° 17.20+0.20° 50.00+0.00" 3.52+0.55%
M, 12.69+0.19* 16.80+0.22° 50.00£0.25" 1.25+0.67°
5
M, 12.61+0.28° 17.53+0.21° 41.60+0.43° 0°
M, 11.58+0.10% 16.90+0.10° 33.33+0.47° 0°
M, 10.93+0.25° 17.07+0.15 61.10+0.73° 4.6140.51*
. M, 12.00£0.19* 16.60£0.22% 62.50+0.43° 3.01£0.51®
M, 12.12+0.19* 17.1320.21° 54.17+0.43° 1.46+0.63°
M, 11.33£0.20% 16.08+0.14° 58.33+0.39% 2.51+0.79
M, 10.35+0.22° 16.63+0.15 62.500.50 10.07+0.63*
. M, 10.65+0.13° 15.710.20° 66.67+0.43° 8.57+0.33
M, 11.09£0.27* 17.10+£0.20° 58.33+0.25" 5.4240.92°
M, 10.04+0.24* 15.83+0.14° 62.50£0.25% 5.8240.66"
M, 9.37+0.22° 15.53+0.15%® 79.10+£0.22° 13.81+0.59*
. M, 9.4620.29° 15.20£0.20° 73.60+0.47° 14.63+0.68°
M, 10.76+0.21° 16.67+0.17* 66.70+0.43¢ 6.67+0.75"
M, 10.15+0.18%® 15.43+0.15® 80.27+0.39* 7.44+0.50°
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Fig.3 Effects of different packaging on the pH of red globe
grapes
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FELR TA SEMFK. W 8 d /5, Mjv Maw Mss

M, AEFE TA S8 5N 0.43%- 0.45%- 0.52%+ 0.49%,
M AT PR B P22 (p<0.05) o WFARARS A
PGPS M Fe S SR — 8, Ll R g%
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(R 4) BEEY EFESR, Wi 8d &, Miv Myit
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Table 4 Effects of different packaging on the ratio of gluconic acid in the red earth (non-porous)

#ERL (TSS/TA)

A28
0d 1d 2d 3d 4d

N; 23.214+0.35 32.16+0.68* 40.05+0.55% 49.93+0.57° 68.58+0.64%

N, 23.21+0.35 34.10+0.69% 42.39+0.75° 50.22+0.45% 66.84+0.65°

N3 23.21+0.35 33.58+0.55% 41.58+0.55° 52.84+0.77% 68.34+0.70%

Ny 23.214+0.35 34.67+0.43% 42.57+0.47% 51.04+0.45% 67.78+0.56%

5 TEIBEMNLIREEBRL AR (ML)
Table 5 Effects of different packaging on the acid ratio of red globe grape (microporous)
222 AEEi Lt (TSS/TA)
0d 1d 3d 5d 6d 7d 8d

M, 23214035 23.78+0.69" 28.49+0.61" 32.44+0.48" 37.96+037°  40.14+£0.58" 53.42+0.76"
M, 23214035 24.38+0.62° 27.08+0.66° 33.08+0.85° 36.27+0.45°  39.07+0.56°  48.72+0.62%
M;  2321+035 24.49+0.79° 27.83£0.76° 31.40£0.45° 32.72+0.52°  35.94:£0.69°  39.54+0.53°

M, 23214035 2529+0.62° 28.48+0.56° 29.91+0.33* 34.59+045° 38.38+0.53°  43.86+0.62°
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Fig.5 Effects of different packaging on the V¢ content of red
globe grapes
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