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Abstract: Thompson seedless grapes are prone to browning during dehydration, with their green grade rate decreasing
as a result. In this study, laser confocal scanning electron microscopy, fluorescence value comparison, malondialdehyde,
relative conductivity, and a browning index were used to determine the differences in the membrane lipid phase transition and
integrity between browning and non-browning Thompson seedless grape cells under conditions of dehydration at 30 C

(1.5 m/s), 30 °C (0 m/s), 25 'C (1.5 m/s), and 25 C (0 m/s). The results showed that when the water loss of Thompson seedless
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grapes reached 60%, the cell membrane was broken due to oxidative degradation, the contents of the cytoplasm and vacuoles
were dissolved, and FM4-64 combined with the damaged cell membrane to produce a large number of red fluorescence
substances. As a result, the red fluorescence intensity value was increased. The green fluorescent substances bound by FDA
and esterase did not aggregate with cytoplasmic dissolution, the green fluorescence intensity decreased, the integrity of the
cell membrane was destroyed, and the Thompson seedless grape showed varying degrees of browning. Simultaneously,
the fluorescence ratio, malondialdehyde content, and relative conductivity increased greatly. Among these, the lipid phase
transition temperature of the non-browning grape cell membrane was lower than the dehydration temperature, and the cell
membrane was in the liquid crystal phase, maintaining the structure of the cell membrane and showing excellent stability.
Browning grape samples, on the contrary, were characterized by cell membranes in the gel phase, which is not conducive
to a stable cell membrane structure. Moreover, the fluorescence ratio, malondialdehyde content, and relative conductivity of
browning grapes were higher than those of non-browning grapes, as well as the degree of cell membrane destruction. During
the dehydration process, the cell membrane is always in the liquid crystal phase, which allows for a better maintenance of
the cell membrane structure. An increase in the dehydration rate can also reduce the generation of browning. These findings
provide a certain theoretical basis for reducing browning in the dehydration process of Thompson seedless grapes.
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Table 1 Membrane lipid transition temperature of Thompson seedless grape cells under different dehydration conditions

%K

By 30 C (1.5m/s) 30 C (0m/s) 25°C (1.5m/s) 25°C (0m/s)
()
0 16.89 = 1.98" 16.89 £ 1.98% 16.89 £ 1.98"¢ 16.89 £ 1.98"
25 14.38 £3.55% 20.02 £ 4,074 17.95 £ 1.13"% 21.90 £ 1.94*
50 23.97 +3.04*% 24.55+1.98" 20.01 £2.52% 21.32+037%

60 2628 270" 31.38£0.91"™" 25.71+1.28" 33.15+£2.08" 24.85+4.60"" 29.87 £0.41® 23.99 £2.25" 30.86+0.91"™

75 26.87+1.32°% 32.65+3.16" 28.79 £0.82*"™ 32.60 £ 1.45* 23.49 221" 29.95+1.85* 25.62+1.93*™ 32.19+1.78*

E: R—AARNREFHERATEAREER (P<0.05); RI—3RRDNEFHRTEARZFEF (P<0.05); RKZ
60%. 75% ZAMNAHRBE FAZG F B QIRISAR T IBE, AN ABELIE F & 09I TR E.
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HEFF AL

% 2 AEIRK & TFM4-64, FDAFIESIDHIZE 358 B EL{E
Table 2 Fluorescence intensity ratio of FM4-64, FDA and ESID under different dehydration conditions

30°C (0m/s)

25°C (1.5m/s) 25°C (0m/s)

KKE/%  30°C (1.5m/s)
0 0.011 +0.003"

25 0.012 *0.001*

50 0.015 = 0.004®
60(G) 0.624 +0.101°
60(B) 0.675 +0.088"
75(G) 0.780 +0.191°
75(B) 1.017 +0.090"

0.011 +0.003"
0.014 *0.002*
0.368 = 0.092*
0.997 +0.025*
1.338 +0.225"
1.428 +0.222%

1.858 £0.123*

0.011 +0.003"
0.049 = 0.0126"
0.153 £0.127°
0.671 +0.031°
1.067 £0.193"
1.260 + 0.476"

1.286 £0.125*

0.011 +0.003"
0.015 *0.003"
0.250 = 0.054°
0.802 +0.133¢
1.192 +0.326"
1.358 +0.266"

1.667 £ 0.806"

E: A RRAMRKEFBEATEARZE2R (P<005), GATABENAZAFTE,

226

B AR LM AL G F F.




MK EBBHT

Modern Food Science and Technology

2024, Vol.40, No.8

23 HW_®WAHE

AR A i A R 72, YA
MRS LI B R, 38 AN R 4 ) 5 T RE 453403
T PR A M R e i, i Y S e, AT R
F NN A I 52 BB AR R . i A N K R R 1
o, EMAEEN B ER LTHES, wE 8T
TNe TESRIKEN 25% W, A IR & I TR
KT, RKEIEE 50% B, 30 C (0 m/s) &R
(TN e O e T LA B K SR E, R A
TN P 200 B DR SR PR S AR B K s RK TR B
60%- 75% Bf, WS ENAWETE, THEZ
WA A s, REE LA aHE, RHT
ey 7 P 200 i B DR A P A s A AR P P B . JF HONE]
P ATIE H, &% TN ERAENTLS%E 2
P HAEAIRT R, 3 H 30 'C (1.5m/s) 264 FIOA
TSR A TR, REILAM T AT
R REE ., HIkoN25°C (1.5m/s). 25 °C (0 m/s).
30 °C (0m/s)o

a 60
—=—30 C 1.5 m/s

» S0r —e—30°C 0mJs
E e ——25C 15m/s
= ——25C 0m/s
S 30t
\>f/
5 20
T
1= v

0_

0 25 50 60(G) 75(G)
KAKE %

b eor —=—30°C 1.5 m/s
= SOf ——30C 0m/s
= ——25C 1.5m/s
g 40 —v—25°COl’1’1/S
S 30
z
~ 20_
i

10F
=

0_

0 25 50 60(B) 75(B)

RAKE %
B8 AZEHEAENA_EESE
Fig.8 Malondialdehyde content of Thompson seedless grapes
E:(a) ARBRHAEARE, (b) ABEHEMLG
##. BIR.

2.4 AAatw R

BE 5 WK FERE 3G N, 40 MR R B A P, 45
FITE BIREIR, MEEPEIGR,  ToAZ 8 40 20 R S 1) A
S LSRR Y. 9 R, RKER 25%,
50% B, PUFP K &4 TR SRR EJE
P, HEAES, Hd30 C (1.5 m/s) IR
/N30 °C (0m/s) HEIR &R (HRKETE 60%
DU JBE K 254 TR AR S 2R IR BT, R B4
FEAE 27K B 50%~60% I F2 5, 4 Bl i 325 4 A 45 44
ZAFEERECOR, AT LA BB K 3~5, DUl T
RIK B BNIE 60% B, 20 o 5 D] 41 5 e s I b 2R
SEREMEE BIREIR s ROKEIR R 75% I, IR A
BAG o AP R A8 1) Jo A% 1 4 IR AR R HL 3 e 38 1B
FRTHWAMTEZAME, RHTHLNTLEZA
] 2] 20 0 B B M T RE R Ok, O HL4H R 4
R ZIEE S T AR B TR S . HEKKET
(A S 2 1 K/ INHE Y 5 g A I S K AR
XFRE, 30 °C (1.5 m/s) 25/ NIAEX B SR B —H
AT B, 30 °C (0m/s) 26AF N AN i G —
BEATFIEE, ®YT 30°C (1.5m/s) LT
I B P B 35 1 R B 28 ) 1) 24 R R P T

1.0
a —=—30C L.5m/s

—e—30C 0m/s
—a—25C 1.5m/s
——25CO0m/s

0.8F

§ 0.6 -
3
0.4
02F
0 25 50 60(G) 75(G)
KIKE | %

b 10 —=—30C15m/s
—e—30°C0m/s
08F —a—25C 1.5m/s
—~—25COm/s

3 06}
3
04}
02F
0 25 50 60(B) 75(8)
KIKE %
B9 TZEEEHNHENESE

Fig.9 Malondialdehyde content of Thompson seedless grapes
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Fig.10 Thompson seedless grapes at 25% and 50% water loss
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Table 3 Browning index of Thompson seedless grapes at 60%
and 75% water loss

&K 30°C 30 C 25°C 25°C
Z (1.5m/s) (0m/s) (1.5m/s) (0m/s)

60% 1.30+0.07° 2.38+0.08" 1.35+0.04° 1.70+0.09"
75% 1.52+0.02° 2.60+0.06" 1.86+0.05° 2.09+0.11°
A A — AT RARANREFHATEAZE 27

(P <0.05).
3 g

B TR TG A% 1 T A0 PR S S SR A, BE I K
() PRI 3G A0, BTl R S A e A 2 8 A, 4 M
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i i A 45 45 1 S 6,50 6 TR e SR AR TE Se B M 4
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I A R P AR T 0 AR B S 400 Ak T Y A
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