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Changes in epidermal waxy morphology and related properties

of postharvest sweet cherry
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Abstract: [ Objective] This study aimed to reveal the reasons of
different varieties for sweet cherry’s storability and provide
theoretical support and technical guidance for edible coating in its
postharvest preservation. [ Methods ] Four representative sweet
( Red Light, Red Agate, and

cherry varieties Rainey,

Friendship) were selected as research objects. The surface

morphology of different varieties of sweet cherry skin, the
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contact angle of skin to different solutions, the changes of surface
morphology, contact angle and critical surface tension of Red
Agate sweet cherry during storage were investigated. [ Results ]
There were differences in the distribution and morphology of wax
on the epidermal of the four varieties of sweet cherry, and the
contact angle of the skin to the same solution was significantly
different. The wax content of the Red Agate epidermis decreased
during storage. Due to the hydrophobicity of sweet cherry skin,
adding Tween-20 as a surfactant to the coating liquid can
significantly improve its surface wettability. The contact angle of
the Red Agate epidermis to deionized water decreased during
storage, and the critical surface tension increased with the
extension of storage time. [ Conclusion ] The storability of
different varieties of sweet cherries may be correlated with their
skin characteristics. Adding 0. 1% Tween-20 to the coating
solution can make the solution more evenly coated on the surface
of the sweet cherry.

Keywords: sweet cherry; epidermal waxy morphology; contact

angle; critical surface tension
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Basic characteristics of four varieties of

Table 1

sweet cherries
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Table 2 The surface tension of four liquids

r

to air (20 C) mN/m
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Figure 1 ~ Waxy morphology of the epidermis of four

varieties of sweet cherry at harvest (X3 000)
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Figure 2 The stomatal morphology on the surface of cherry peel and its distribution and morphology

around it during storage (X3 000)
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Figure 3 The waxy distribution and morphology in areas other than stomata on the surface of cherry

peel during storage ( X3 000)
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Table 3 The contact angle in the skin of different varieties of sweet cherries to

different solutions at harvest (n=20) (°)
W 44 B RL RN RA FS
IS 36.2540.96* 38.6640.87" 42.5740.88¢ 43.6341.359
LB TFK 70.3042.53% 78.6542.36" 85.91+1.27¢ 89.9542.41¢
i 20.3940.89* 29.6640.76" 35.5240.63¢ 38.624-0.98¢
1A NaCl 70.25+2.64% 82.48+3.03" 89.94+1.43¢ 92.2342.36¢
W 1 42.34+1.05° 52.63+1.68" 58.0240.59¢ 60.03+1.59¢
W 2 51.0741.69® 57.6642.19" 64.6542.46° 67.6541.29¢
R 3 50.34+1.89° 60.24+2.31° 63.56+2.26¢ 66.58+1.53¢
TR 4 80.36+2.497 83.98+2.75° 86,73+ 1.44°¢ 98.6543.12¢
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Figure 4

Changes in the contact angle of RA skin to

deionized water during storage
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Table 4 The o, h, 0, o value of the different

coating solution

WHEW o/ (kg s m™%) h/mm 0/C) 6/(mN+m™1)
WHEW 1 1.005X10%  19.670X107% 27.321 44.07
W 2 1.025X10%  22.234X107% 32.162 48.41
W 3 1.032X10°  20.940X107°% 36.572 43.55
W 4 1.041X10°  37.640X107% 40.803 74.44

r o VS 0 2 T 5 P R —— ek JR-20 1 B R A L X IR T
T % RSV i A TRL-20 4 Sy 2 O M R AR LB,
2.5.2 WA RA 3 H2 X B 50 2% 1 5K 7 B4 ¥ R 422
f PR 5 AT RA 2 AR I 3 ) XoF 45 Al v VA0 422 fik
FE ST T A S B, OF HL AR VRN TR) , RA 36 X Ik
PR 4 B4 foh A 3 v T LA 3 S U IRV X 2R B ) U
P R R e - 20 7 Ay 2% T R AT DA B R IR A A
WOTE RA T A f £ o DA TG 2 vos 1L i) 20 44 7 ok 3 T
Yo ik T H R,
2.5.3 TRCHIE RA R E IR REK S DUR Yt
(VPSR 0 KO 19 RA Bl 355 F AR I 560 14 [0 7 1 7
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DI 6 Rk TR & il cosd Ny BRI (AN 5
fiR) L BN AT 45 Zisman &0,

m & 5 Al R2=0.989 1,4 B J7 B2 O 004 JBE A
My =1CHI 0=0°,cos0="1) i, H: i % B W AR 1) 26 1w ok g
BRIy RA 76 R Went iy s 21w 7% . &kt iy Bl 18,
2=8.48 mN/m, B} RA 7€ R W i (9 I ¢ 3% 1w 5k 1 oA
8.48 mN/m, 5 FWT 7 15 ) 45 1 G >R 1 19 7 il s 57
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Table 5 Contact angle of RA skin to different solutions during storage (°)
W5 8] /d Gib S LB FK B MR NaCl WM 1 WRBOR 2 WK 3 IR 4
0 42.57 85.91 35.52 89.94 58.02 64.65 63.56 86.73
6 40.32 83.51 33.45 87.52 56.61 62.33 60.52 84.33
12 39.54 82.91 32.50 86.97 55.01 60.61 58.55 83.72
18 37.61 82.03 30.84 84.26 53.54 58.76 56.84 82.45
24 36.65 80.66 29.50 83.68 52.21 57.84 55.62 81.72
30 30.65 72.52 23.36 75.62 45.50 50.36 48.25 74.36
33 27.32 69.30 20.40 72.29 45.50 47.93 44.92 70.03
F6 RUYH RAREWARBTROEMRE
Table 6 Contact angle of RA to different solutions at harvest
WA o/(mNem D) 0/ cosl WA o/(mNem D) 0/ cosl
UiES 28.43 42.57 0.737 TR 1 44,07 58.02 0.530
KT IK 72.27 85.91 0.072 IR 2 48.41 64.65 0.429
LI 22.27 35.52 0.814 TR 3 43.55 63.56 0.446
10 NaCl 82.00 89.94 0.002 TR 4 74.44 86.73 0.058
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Figure 7 Changes in critical surface tension of RA

during storage
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