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ABSTRACT: The work aims to investigate the effects of sulfur dioxide (SO,) preservatives in tablet and powder formu-
lations and 1-methylcyclopropene (1-MCP) in combination with SO, on the storage quality and flavor of "Shine Muscat"
grapes. "Shine Muscat" grapes were fumigated with 1-MCP, different SO, preservatives and 1-MCP in combination with
SO, for 60 d at (1+1)°C after harvest. Brightness, saturation, hardness, elasticity, total soluble solids, and respiration in-
tensity were measured every 15 d. Sensory evaluation was performed every 30 d. Volatile content and type were ana-
lyzed by electronic nose, electronic tongue, and gas chromatography-mass spectrometry (GC-MS) to determine the best

grape treatment. At 60 d of the storage, total soluble solids content content, brightness, saturation, hardness and elasticity
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of the 1-MCP + tablet and powder compounded SO, group were 1.09, 1.74, 1.32, 1.3 and 1.34 times higher than those of

the control group, respectively. The respiration rate was 30% lower than that of the control group and higher sensory

scores were obtained, while more aroma species and higher aroma content were maintained. It is concluded that 1-MCP +

tablet and powder compounded SO, can effectively maintain the storage quality and flavor of Shine Muscat grapes and

delay fruit senescence, which can be used in production.
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Tab.1 Sensory evaluation criteria for Shine Muscat grape
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Fig.1 Effect of different treatments on appearance quality, L” and C” of
Shine Muscat grape at 60 d of storage
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Fig.2 Effect of different treatments on hardness and elasticity of
Shine Muscat grape at 60 d of storage



Fast HF 11l

ZERERE, 5. 1-MCP I SO, Ab B FH ' B8 1 2 I8 i o Ko XU (1952 il - 69 -

2.3 1-MCP #1 SO, b3 54 PE S B & 25 AT
B E 2 & = 0 PR IR 58 BT Y B2 i

AT ETEY) (TSS ) & i 12 I i 25 1) XL
R, R IR )R A S S . F R 3a mT, TR
SRS R AT, MS2 T S2 AbFRLH SRS TSS & 405 A
16.9%F0 16.66%, MS1 F1 S1 AbFRZH SESZH) TSS &=
I 16.4%F1 15.83%, FIHAIXS T2 — 1 FH A 5
SO, TREEF, AR FILREE R S2 kb HELH 1R T
U o R HER T SO, fREF A5 1-MCP & Beib 51
Bf &3, RH 1-MCP 454 SO, 4b 3R 50 i FHY%
BUE A% TSS S a iy TR, AERFARSM .

I W% s o 2 i ) 4 49 A A TG s B9 B LR .
Bl 3b A%, A [R] Ak B 4 R A B IR U 5 R T
o, 1-MCP A A AN 30 d J5 &K T CK 4
(P<0.05) . X7 fig &K i 45 A 32 2] 1-MCP
MIRZIE , ] TR R IAE T, T MS2 ZH i A
) IO R 558 B 76 I 58 60 d 5 1K T CK 41 A9 P WG 3 B
HZES R (P<0.05) . LA, RH SO, 19 2 Ffikh
PR A, ST RN S2 ZH AL S A I I 5 R 2% S R B
Ui B 2 il SO, Ab P X 4 25 WP WA FH A8 400 i 4 22 5=
K,

2.4 1-MCP #1 SO, 4B 3t PH: B E & O
B 700 JX ok B 22 )

SRR TR W ASEILLTY B RS | RS S 0
FRIRZS , Rk BB SRR A | 7 B AN R
B EOU A A BT AR 6 21 BH Y ELBR A 45 7E 0 d .30 d
60 d IFAMUL . o . XU FN A< PR32 il 1 7R s 20
K (K 4a, b) o RIGEFEEEITEIE SN, EZA
TSR0 ], H Y B A 2 Y B VRO B A, R

17.5

17.0 -

TSSREM %
> >
[} w
T T

155

15‘0 1 1 1 1 1

0 15 30 45 60
T3 T /d
a TSSE&

TR i o B B ) A A R R R . A 4a
AT LLE W, 7ERIGAETE 30 d I, 6 4N Ak 33 20 5 5 i Jak
BT 0 d BF A IR, Horbr, MS1 4125
FEANUL . T . KUK RN S5 5 T AP o dees , BVE
PERE B4k 83.318, 5 0d B (83.875) FPEAM I,
MS1 ZH 552 B i BT R RIOCR I A0 T HoAt 5 4>
2. S2 1 PHCECIL A A 0RO PRI BT,
BB PEE BN 77125, 1-MCP 45 CK 4Af L,
o AR P A 22 8B R A8, AR L B A B 14y
MZEAK . MK 4b WTLIE H, ARG 60 d B,
6 A P2 SRS B VRS A EL T 0 d IS4 I T R
MS 1 41 FH ' A 4 i 0 0 PR R S5O B o 35, B 1P
FE MY N 66.5 43, 1-MCP. S1. S2. MS2 4 521
TRV FAES, SN, T . KURAEAERUIN 22,
BB PEE B 59.75. 59.25. 58.75. 60 4,
PIE T CK 4R S B BERE 4y (50.5 4% ) o Mt
AL, SRF 1-MCP 454 SO, Ab PR fE# I Mo AR F5 4 25
B ST, AR BB I, He SR R R A
T ) PR S SR T A

PEN3 HLF S 40 $5 10 ML, AR PEAS [ b B
6] 6 ZHBHYCECER A AAE 10 AL IR L B iR 1y (B 22 il
HERAE, WE S PR, EEEATEE, WIS
(X BEREUR ) . WIW (X EAb UK ) . w2s
(NP2 AR R B ) 1 W2W (5 &/, XA
MUBRAE ) R A ) 4 5 IERES X 4% 20 BH O BB A 40 R
FRYBED IO (B R A, T Hd2: WIS HT W2S WAl 5a ik,
TERJGAEEE 30 d B, 1-MCP ZHH1 S2 41155 35 Wi i
5 HAD 4 I 2ZEFER, X 2 D4HE WIS, WIW,
W2S., W2W FI W5S 4§ 5 A& g 0 i b {5 BH KT
LA e AR, A 5 AT IS e o 5 At 2H
ZRAK, B 5 AL IR I H 00 44 & 1 o AR

16

—
(8]
T

WP 38 B/ (mg kg -h )

N
T

0 15 30 45 60
TSR Ta]/d
b PEIRGERE

3 AR AR B PO BOBE #4608 60 d I TSS 2 ek FIE IR 55 B2 14 52 0
Fig.3 Effect of different treatments on TSS content and respiration intensity of
Shine Muscat grape at 60 d of storage
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Fig.4 Radar analysis plots of sensory evaluation of different treatments on
Shine Muscat grape at 30 d and 60 d of storage
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Fig.5 Electronic nose radar analysis plots of different treatments on
Shine Muscat grape at 30 d and 60 d of storage
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Tab.4 Effects of different treatments on volatile flavor substances in Shine Muscat grape during storage mg/g
&=/ &Y I 8K Fif 1)/l CK 1-MCP S1 S2 MS1 MS2
N 0
IECRE 30 0.023 0.022 0.012 0.1 0.027
1—-Hexanol
60 0.024
o 0
IE el 30 0.031
1-Heptanol
60 0.024
I 0 0.121 0.121 0.121 0.121 0.121 0.121
F*%E? 30 0.042 0.064 0.239 0.069 0.151 0.115
1,6—Octadien—3—ol
60
. 0
-1 30 0.006 0.043
2—Hexyn—1-ol
60 0.006
)4%;{_ S, X —vy 0
LES RA—2-CL -1 - 30 0.003 0.022 0.013  0.012  0.09  0.023
2—-Hexen—1-ol
60
” 0
B 30 0.005
2—Furanmethanol
60
[H- e 0
e 30 0.022 0.028 0.003 0.044 0.036
3—Hexen—1-ol
60
‘ - 0
}i?:_mﬁl—l;@?‘ 30 0.022
—Hexen—1-0
60
, 0
(D) 30 0.012
(+)—neomenthol
60
o 0 0.003 0.003 0.003 0.003 0.003 0.003
2-CHlE 30 0.075 0.341 0.286 0.221 0.596
2—Hexenal
60
R °
T 30 0.003 0.029 0.01 0.035 0.05
Isovaleraldehyde
60
\/% g 0
SR 30 0.001  0.003
5—Nitrosalicylaldehyde 60
i 0
i‘i‘%ﬂ% 30 0.003 0.019
N —Butanola
s 4 60
. 0
TR 30 0.005 0.017 0.031
Lauryl aldehyde
60 0.047
0
3
R 30 0.003 0.006
Decanal
60
FO 0 0.124 0.124 0.124 0.124 0.124 0.124
q . 30 0.143 0.104 0.546 0.529 2.581 1.58
exana 60 0.393 0.242 0.282 0207 0285  0.292
0
PR 30 0.009 0.007 0.181 0.021
Heptanal

60
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0
T 30 0.019 0.046
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60 0.009
. 0
1R 30 0.003
Octanal
60 0.029
Hok y
R 30 0.014 0.035 0.011
Trans—2—Hexenal
60
LW TS y
. . " 30 0.005 0.013 0.043 0.055
Acetic acid,butyl ester 60
S 0 0.008 0.008 0.008 0.008 0.008 0.008
S T 0
Amyl Nitrite 60
IR TS 0 0.004 0.004 0.004 0.004 0.004 0.004
Acetic ac- 30 0.007  0.036 0.027 0.048
id,1—methylpropyl 60
0
i b
Naﬁft—ﬁft 30 0.145
onyl acetate
Y 60
2.1 O Tig 0
g Hex '1 acet?ite 30 0.006 0.006 0.062 0.003
Y 60 0.017
LR T Is 0
T 30 0.013
Butyl acetate
60 0.028 0.007
0
2 EL T ik
LMt TR 30 0.018 0.009
Isobutyl acetate
60
A%—HA b 0
ki 30 0.007
Citronellyl butyrate
60
LR TE 0
R L 30 0.018 0.158 0.006
Ethylacetate
60
FrEh 0
TR 30 0.009 0.011 0.005 0.01
Limonene
60
. 0 0.016
1-C 30 0.008 0.026 0.013 0.019
1-Hexene 60 0.087  0.109 0.011
i} 0
3-CH 30 0.005
3—Hexanone
60
oAl 0
A—RUT HEIA TR 30 0.172
4—tert—Butylcyclohexanone 60
N 0
$E?‘ . 30 0.803
Nonanoic acid
60
. 0
IESS R 30 0.002

n—Decanoic acid

60
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Fig.7 Effect of different treatments on the type and content of volatile substances in

Shine Muscat grape at 60 d of storage
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Tab.5 Effects of different treatments on volatile substances in Shine Muscat grape during storage

0d 30d 60d
s

CK CK 1-MCP Sl S2 MSI  MS2 CK 1-MCP Sl 2 MSI  MS2
S/ 6 16 9 16 13 19 22 2 2 2 3 3 4
Pt 25 /7 1 6 3 4 3 5 6 1 1 0 0 1 0
HAW/%  16.67 3750 3333 2500 23.08 2632 2727 5000 5000 0 0  33.33 0
/A 2 5 3 6 5 8 7 1 1 1 1 2 3
HW/% 3333 31.25 3333 37.50 3846 4211  31.82 50.00 50.00 50.00 33.33 66.67 75.00
BiR 2 /Fih 2 3 2 4 2 4 6 0 0 0 2 0 0
HoyE/% 3333 1875 2222 25.00 1538  21.05  27.27 0 0 0 6667 0 0
oAt/ Fh 1 2 1 2 3 2 3 0 0 1 0 0 1
H/% 1667 1251 1111 952 1250  10.53  13.64 0 0 5000 0 0 25.00

HAp, S XTAS A SO, ] i) i 1k, Hk/b MIBESE o FH I, SCHAER X B DY B A 2 SR 5 I 45

X B —1 ] SO, 5 SO,+1-MCP Bfsfef 7=k, G/
K& BFEHHM GC-MS B4 40T 1-MCP 45
A SO, Ab BT BH e B 352 7 285 XU B0 55 114) 52 i 25 77 THT

B VR AE 5y 0K REL D ML S I AR R, B
FE T A A RO TR A S PR EEROR Z MY SR R
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