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Effects of UV Radiation Combined with Chitosan Coating on
Postharvest Preservation Quality of Sweet Cherries

XUE Mingke'?,ZHANG Di'*,ZHANG Wen'-*
(1.Shaanxi Agriculture and Forestry Vocational and Technical University, Yangling 712100, China;
2.Key Laboratory for Fruit Quality Safety Inspection and Assessment of Higher Education
Institutions in Shaanxi Province, Yangling 712100, China)

Abstract: To prevent adverse changes of sweet cherries after harvest and extend their shelf life, in this experiment, a
sweet cherry variety Meizao was used as the test material, three single and combined factors, namely UV-B(21.6 kJ/m?), UV~
C(21.6 kJ/m?) ultraviolet radiation, and 1% of chitosan(CS) coating film, were used to treat sweet cherries, the control was no
any treatment, totally 7 treatments were set. And they were stored at 4 °C for 28 days to detect the postharvest quality indexes
of sweet cherries under different treatments. The results showed that, compared with the control group, the quality of the fruits
treated with UV/CS was maintained better. UV/CS treatment could significantly inhibit the decrease in hardness, TAC
content and AOX of sweet cherry fruits, as well as the increase in weight loss rate and TSS. Although both types of ultraviolet
rays were effective in maintaining fruit quality, compared with UV-B treatment, the accumulation of TP content in sweet
cherry fruits treated with UV-C was higher and the related AOX ability was also stronger. In conclusion, the treatment method
combining chitosan, ultraviolet light(tUV-B and UV-C) and cold storage had the best effect. It could significantly inhibit weight
loss and the increase of TSS, and maximize fruit hardness and the contents of AA, AOX, TAC, and TP.
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Tab.1 UV and chitosan coating treatment

bFE Treatment J5' % Method
CK NPT AT ] b 3
CS 1% 5¢ R M
Uv-B L4 -B(21.6 kJ/m?)
uv-C HHMLE-C(21.6 kJ/m?)
CS+UV-B 1% 525 -+ 5 5M % -B(21.6 kI /m”)
CS+UV-C 1% F2 B+ 24 -C(21.6 kI/m”)

1% 72 B+ 4 4M 2L -B(21.6 kI/m) +
5P -C(21.6kI/m”)

CS+UV-B+UV-C

1.2.1 FeBOMRIZ MW R FH VU S 30 B 78 L Ay
O A (i) SR I 2T B Sl 90 %6 4 T B R
360 ku [ 5 B (CS) B LM AE 1% (m/ V) I
CRAKER BB 1% (m/ V) CSIEW . %
WA A0 CTR PR, LB W e b . 7
B2 Rl RS 1 AR VA R A S PR AR R
RNV T 50, SR 5 100 3 W8 o A H b 1 o 14 9
F)CH o A R4 B0 52 B W 0.5%0) , L&
¢ BRAHAE K S 3 T IS A5R I R K e R R TR 2
MO MEVE o K BIEEBESR SCAE 25 C T iR A R
WA 1 min, {70 BB AE RN R SR HE AT
JIE 8K 5K B AR B AE 25 CRY A AL E 1 h, B8
17
1.2.2 UV4ESHEF 2L ABDIPOUR "™ fF 58
05 1 R A AT R AR X AR R R S kAT A Ad
O E %A 34 UV-B(21.6 kI/m*) 1 3 4>
UV-C(21.6 kI/m*) 4T (42523 30 W, K J& 90 cm,
H A2 2.5 cm) B UV A, B R S2007E UV AR YR
FH 28 A0 28 4T B 5F 10 min, 552 54T 00 B B 4 K
50 em. RS SE R — TS 8 R S B B ) —
TATEAT RS o X A BIC7E PR IS & 10 min.
1.3 MEmMBREFZE
1.3.1 RER(W,) RHAKL(D)ITESH,
W, =((Wi—W,)/W,) X 100% (1)
K, WoRPIIR R, WO 7.14.21.28 d
Je ) O A
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1.3.2 BHEE i E AR 30 mm A9 B AR R 3k
14 I b 4 A7 A (C T3 Joi i 43 Hr A%, 38 [ A 4 v 3
IR ) 000 7 S SR
1.3.3  EVAT ¥R R W) (TSS) | & AT il & W2 B2
(TTA) FUIRIMER (AA) S NEEARE S B HL
W50 MR, KRR A, M & PAL-
BX|ACID F5 il H#E 4 TSS . TTA & i, R 5L
WA L R AA B
1.3.4 RAEHFZSE(TACOSE RAHAOACM
1 s, kT AR T 2 -3 1 A M (C3G) ok
JE ORI H RAE 2 AW pHE(L.OF4.5) F Y
JEE IR W' B A4 IR B R IE T R i
TAC=(AXMW X DF X 1000)/(eX1) (2)
Hop ) A= (520 nm 4b 9 W% 5% & — 700 nm 4k
(W 6 ) E pH A b 1.0 i 6 4 F ) — (520 nm
b ) W S BE — 700 nm &b B % B ) AE pH(E h 4.5
B 261 ) s MW & C3G 143 T (449.2 g/mol) 5
DF JE M B A5 505 1 000 24 g 7 e b mg 19 R 85
I JH K 1 G R K B 5 e 2 C3G Y JBE JR RO &R 8K
(26 900 L./(mol+cm) ),
1.3.5 $HUA AL T M (AOX) i & 1k 1% 1k d i
DPPH % B /1 (RSC)EM ", 4 0.1 mL B8k
o 7% 4 K (4 B8) fin A 3.9 mL 0.1 mmol/L. DPPH
H R R, 4 20 05 kD R 30 min. fH 4306
36 BE 1 (T80+ , PG Instruments, %% [ ) 7E 517 nm
DA I W B (A R RE S, B oA XTI o

AOX=((B—A)/B)xX100% (3)
1.3.6 HEBEALSY(TP)SH KB SERH
Folin-Ciocalteu i #] (FCR) & Il 2, ¥ J 9+ 0
FCRF B 105 )5 , B 1.0 mL # B R 915 7.5 mL
FCRIE4A,5 minJ5 M A 7.5 mL 6% Na,COs,25 °C
WG ON 2 ho 48 66 BETHAE 725 nm KT
T2 WG RE | LAY F R (GA) A o 22 i B o il
2R GA Y B RIR .

1.3.7 BUEIEH  EIEMH 2 B ECHEVERRIA
Nk B 15 & Rk T BT . R
MR (L2258 25 ;3. A s 4. B4 5. i)
WAL Bt XUk PR R IR I A2 . TR
T R AE IR R AT, SV R B A T SR KR

1.4 HEEFESH

B4 1IF 2 M R FH Kolmogorov—Smirnov £ 4 ,
5 S 28 S TE 5% e 4 o ff ] SAS 9.2 F i i
8 N & O 22 9 B (ANOVA) , 1 2 % % 1
Duncan 2 5 H 5k 56 (P<<0.001) .

2 HRE54M

2.1 AEAMES BRI R EZNF M

AR R A Ty IR ] 2% A IR
WAE I FBOK &L TIE . £ 245 R B8R, AR
Ak R g% AR B A D R A0 1] 2 ) AN () A JEE A o i
k.

£2 TELEHHERETBNIERNTHL

Tab.2 Changes in the weight loss rate of sweet cherries with different treatments during storage %
Ak 7 IF 5 ] /d - Storage time

Treatment 0 7 14 21 28
CK 0 0.23+0.00a 1.41+0.02a 2.44+0.03a 2.844-0.05a
CS 0 0.11+0.00d 0.61+0.01c 1.7140.03d 1.95+0.02d
uv-C 0 0.14+0.00b 1.25-40.00b 2.0140.03b 2.434+0.07b
UvV-B 0 0.15+0.00b 1.26+0.05b 2.17£0.02b 2.6540.02b
CS+UV-B 0 0.13+0.00¢ 0.71+0.03¢ 1.95+0.01c 2.1140.02¢
CS+UV-C 0 0.1140.00d 0.2940.02d 1.02£0.01e 1.514+0.05¢
CS+UV-B+UV-C 0 0.004-0.00e 0.044-0.02¢ 0.71+0.00f 1.214+0.06f

TE ARG P B R AN [ b B 2 i) 22 5 2 25 (P<<0.001), T &[] .

Note: The different lowercase letters indicated that there were extremely significant differences among different treatments(P<20.001).

The same as below.

ME 1A LA, CK S 1 K IF 4 it & 4
e85 28 RIK WA , 1 UV L CS 4b B % 5 52 i & 4t
I i 39 2% (P<<0.001) o 7 &5 SR ik, CS+UV-
B+UV-C &b 2 19 % 5 R F R (1.21% ) , CK & &
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2.2 A[E) AL EE X B A Ak I e HA A Y RS T

JIT A A B I PR A B R A Y 0 A) B
B (P<<0.001) , 55 28 K ik fe iR K F (% 3. &
2) . CK 4L HT A BE N5 1 K IF Uh B fb , He A &b 38
FTPEBE UVICSTERM b iER 25 7 K.
CS+UV-B+UV-C &b 2 Ff 4 Bk 4k 1k 5 12, 3R
B, CKEJE P4 401% . UV-C 10 H 1k
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Tab.3 Changes in the hardness of sweet cherries with different treatments during storage mN

P g ] /d - Storage time

14

21

28

b3
Treatment 0 7
CK 335.151+0.018a 326.19+1.34¢
(ON} 335.15240.003a 341.23£0.55a
uv-C 335.154+0.067a 339.15£2.11b
Uuv-B 335.15140.004a 339.61£1.32b
CS+UV-B 335.153+0.011a 341.561.53a
CS+UV-C 335.152+£0.020a 342.31£2.01a

CS+UV-B+UV-C 335.151+0.005a

342.13+£0.43a

291.22+0.21f
312.41+1.12¢
302.59+2.31d
295.62+1.19¢
301.55+1.33d
310.31£0.97b
321.32£0.37a

237.04+1.31d
250.04+2.11b
244.86+0.31c
241.52+2.43¢
250.132£0.96b
254.11x0.76b
262.85+0.83a

202.72+1.50g
217.69+2.32d
214.65+=2.41e
209.99+0.11f
220.51£4.33¢c
224.355.43b
238.01x2.44a

3601
3401
320F

——CK
zS % 300F —CS
@ —g 280 ——UV-C
.S, —>UV-B
EEN0r Ly s+ UV-B

240 —e—(CS+UV-C
——CS + UV-B + UV-C

I3

%3

(=}
T

200 0 7 14 21 28

I 38 A 1]/l

Storage time

2 R[E) A 2R Xof b AR Bk 6 HA A RO S T
Fig.2 Effects of different treatments on hardness of

sweet cherries during storage

2.3 A[E AT FH BT S AT iE E 8 (TTA)
EENHIE

TTA J2& 5 GBIk Sk 24 58 2R G 1) 22
MRS B, I 3 TR A R, Bl 5 RS ] Y AE
KR TTA & EZEH FRE. CKES D
TTA 5 ME 1T RIFLE TR, MUV CS b3 2R
T TTA G HWHER 25 7 R TR, KA
PR SR 52 Hp R A 461 2% BT RE UH DR T K = 10 A HLIR AR
R A R Y A AR 2 . APRER Y

ABDIPOUR Z£"™ 5 Bif 5 45 S — 2, 1% 0 75 th Wl 52
P2 ML IR G I A AR R S b TTA & &
FEAeNg . Bl SR AR IR G AL B S, UV -B Ak B 1)
RSEXE TTA & & 09 4R 24CR t UV-C Ak 2 A 2R
SE, FHEMNHS CSE A, CSHUV-C IR
4. [RIEHE UV ORI CS AR BEAY SR TTA & 2
2 6] A7 A6 W B 35 25 % (P<<0.001) , CS+UV-B+
UV-CRHORE TR RS H TTA,

0.045p
0.040f
0.035}

_\3‘2 20030  —e—CK

~ E0.025} #—CS

Nk —A—UV-C

pol Z0.020f  —<—UV-B

P 90.015_ —%—CS+UV-B

E —e—(CS+UV-C
0.010r S+ UV-B +UV-C
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Fig.3 Effects of different treatments on TTA

content of sweet cherries during storage
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Tab.4 Changes in the TTA content of sweet cherries with different treatments during storage g/kg
pigEil R Rl /d - Storage time
Treatment 0 7 14 21 28
CK 0.043 14-0.000 1a 0.04140.002b 0.0294-0.021d 0.01540.003f 0.01140.001f
CS 0.043 140.000 3a 0.042+0.001a 0.0354-0.003¢ 0.0244-0.001d 0.016+0.002d
uv-C 0.043 34+0.000 1a 0.042+0.002a 0.0354-0.002¢ 0.0204-0.001¢ 0.0144-0.002e
UV-B 0.043 140.000 6a 0.043+0.005a 0.03040.011d 0.01740.001e 0.01140.001e
CS+UV-B 0.043 240.000 4a 0.043+0.011a 0.0374-0.004b 0.02140.001¢ 0.0164-0.002d

CS+UvV-C
CS+UV-B+UV-C

0.043 14-0.000 2a
0.043 14-0.000 4a

0.0430.002a
0.0430.001a

0.038£0.001b
0.042+0.001a

0.024£0.001b
0.035£0.001a

0.021£0.001c
0.030%0.001a

24 FEGEMHERCHBLTREERS  TSSHREMN LM,
(TSS) & £ H #0E .
TR B A i A KR I AT fi) 4% Ak B 2 AR
Pk TSS & & 258 THE RS W 4 F13 5T 185y
DA, 7 A b 24 2R 55 TSS9 1t 7 I8 7800 41 180

FIN(P<<0.001) , J5 B #i T W TSS & 4]
I3 AT RE 5 R 2 R A T T 5

TSSE &%
TSS content
2
W

YL TR H1 AT SE05, B A 20 R o S b 22 170 ok s

ISR e 2F 200 20 ) WA A 4y 7T v M DL o 2 4k 22 s e ) o

T 2,945 BV F 12 18, 40 7T B 3 TSS & e I ——CS UV B VG | |

FHI 5 CK LA A (% UV-B 4h) TSS & 16075 7 o o n
38 B ]/

AL B 3 AR (P<<0.001) . UV-B AL # Xt TSS
T B G0 TG WA IR, TSS St
FCSALHE . M, UV-C Fl CS &b B G A4 54 i
TSS &I, H - HE R8O R, BH LS T

Storage time
El4 FEAESSEBRIHEE TSS S 2R # 0
Fig.4 Effects of different treatments on TSS

content of sweet cherries during storage
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Tab.5 Changes in the TSS content of sweet cherries with different treatments during storage %
sk # S ] /d - Storage time

Treatment 0 7 14 21 28
CK 17.02140.02a 18.68+0.01a 17.61+£0.12¢ 17.21+0.08d 16.91+0.13b
CS 17.02240.02a 18.01£0.10b 18.23+0.05b 17.66+0.11c 17.11£0.14b
uv-C 17.02240.01a 18.11£0.02b 18.45+0.23b 17.84+0.22¢ 17.23+0.11b
UvV-B 17.02140.03a 18.51+0.02b 18.01-£0.16b 17.82+0.31c 17.13+0.22b
CS+UV-B 17.020+0.01a 18.0240.05b 18.51£0.21a 18.010.12b 17.83+0.11a
CS+UV-C 17.02140.02a 18.07+0.02b 18.57+0.33a 18.12+£0.22b 17.9240.02a
CS+UV-B+UV-C 17.02340.01a 17.9240.02b 18.62+0.03a 18.42+0.04a 18.11+0.11a

2.5  7[E)Ab 2R X EH AR Ak R HR AL A M ER (AA) &
=g: kA

254 B AH ETAR AR A0 AA S5 BE TR AR (] ZE
e i 3T B (P<<0.001) (£ 6 B 5) , CKAESS 28 K
WD I 31 % (65.90 mg/kg) , AT fE 5 48 Ak B PR
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UV-B.CS+UV-C & CS+UV-B+UV-C) 5
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Tab.6 Changes in the AA content of sweet cherries with different treatments during storage mg/kg
Ak B RS [R] /d - Storage time
Treatment 0 7 14 21 28
CK 96.21140.002a 89.214+0.01c¢ 74.104+0.41c 71.40+0.12d 65.90£0.11f
CS 96.21040.002a 95.214+0.02b 89.2040.41b 88.034+0.32b 80.1040.21c¢
uv-C 96.21440.001a 95.0340.13b 88.8040.32b 87.424+0.11b 79.7140.35d
uUv-B 96.212+0.003a 95.0340.22b 84.4240.13b 79.11£0.02¢ 70.4240.04e
CS+UV-B 96.2134-0.003a 96.0240.12a 89.224-0.23b 88.0340.34b 82.4140.27h
CS+UvV-C 96.212+0.005a 95.9140.51b 89.9240.14b 88.714+0.22b 83.7140.33b
CS+UV-B+UV-C 96.21040.002a 96.10+0.20a 92.6140.21a 90.71+0.28a 87.624+0.19a
1001 5 PETRICCIONE %" iF 52 25 5 — 5. UV-C
95F N
S 5 CS AT TPk 1 5 WA T 0G4 o B
- Spe . < =)
E"% g5k —e—cK WEZS . CSHUV-CALH#EXT TP & & 19 52 M H
2z —a—CS - .
pe S 80F _aUve B#E KT UV-B(P<<0.001). £ I ,CS+UV-B+
I 75k —=—UV- B ‘ . .
S o G A UV-C % 4 Ab P8 92 90 7 4 75 00 TP {4 B B, 0
< 0 _e—cs+UV-C K 0
oL e v 366.61 mg/kg, lt CK /% 30.64 %
60 0 7 14 21 28 500r
T g 1Al d
Storage time 450F
BS TREAEHERIEEAA S BHZMN 0
2 L
Fig.5 Effects of different treatments on AA E § —e—CK
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. . g e~ | —a—CS
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A =
26 ARELEXNHERTHEZHB(TP)EEN 300} —*—CS+UV-B
= ——(CS+UV-C
=A| ——CS+UV-B +UV-C
N N 250 1 1 1 1 J
v A Ab 3 ZH AR PR W G TP & RN 0 7 14 21 28

= s fl /.

Storage time

El6 7[E 4B TP & BRI
Fig.6 Effects of different treatments on TP content of

441.92 mg/kg, H B 75 W) [A] 4E K A% & 2% T B
(P<<0.001), 7£55 28 Kk 8 ARKF(E 6.% 7).
UV .CS PR TP & & T REEE /N T CK4H .,
M CSALFEAE 28 d 5 TP & & H CK 4 17.95% ,

sweet cherries during storage
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Tab.7 Changes in the TP content of sweet cherries with different treatments during storage mg/kg
poE:il I JECAS [a] /d - Storage time
Treatment 0 7 14 21 28
CK 441.92440.002a 379.02x0.11d 346.341=0.12¢ 300.171=0.22¢ 280.62=0.30f
(ON 441.92140.004a 426.08+0.02¢ 394.5640.51c 351.9140.46¢ 331.01£0.34d
uv-C 441.92240.001a 420.1940.50c¢ 388.0240.43d 347.3440.33¢ 328.00£0.33d
Uuv-B 441.920£0.003a 384.00£0.41d 372.4140.32d 338.8240.15d 297.31£0.19¢
CS+UV-B 441.92140.002a 430.21£0.06b 399.5840.36¢ 362.0140.49b 341.19+0.21c
CS+Uv-C 441.923+0.002a 430.67£0.11b 402.01£0.31b 367.1840.45b 349.46+0.28b

CS+UV-B+UV-C 441.92440.003a 437.952£0.30a 415.51+£0.09a 392.084+0.28a 366.61+0.27a
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Tab.8 Changes in the TAC content of sweet cherries with different treatments during storage mg/kg
fib TP JE IS 3] /d - Storage time
Treatment 0 7 14 21 28
CK 444.51340.002a 391.114+0.21e 333.61+0.11¢g 292.82+0.31g 254.314+0.29¢g
CS 444.513+0.001a 430.10£0.40b 411.01+£0.34d 380.6240.22d 365.8240.09d
uv-C 444.51240.003a 422.11£0.05¢ 402.51+£0.22¢ 363.814+0.41e 345.214+0.13¢
UV-B 444.51040.002a 410.50+0.11d 393.12+0.21f 338.41+0.071 314.12+0.171
CS+UV-B 444.51240.004a 432.41+0.34b 419.52+0.46¢ 397.434+0.17¢ 374.214+0.22¢
CS+UvV-C 444.5147+0.003a 437.41+0.42b 423.72+0.22b 406.41+0.31b 397.024+0.70b

CS+UV-B+UV-C 444.511£0.002a

439.01£0.21a

430.5220.03a

420.51£0.01a

414.7120.09a
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Tab.9 Changes in the AOX of sweet cherries with different treatments during storage %
b3 L] /d - Storage time

Treatment 0 7 14 21 28
CK 48.911+£0.002a 43.0240.16b 39.3440.31e 38.48+0.19% 34.924-0.28e
CS 48.910£0.003a 45.91+0.25a 42.95+0.15d 42.24+0.34c 40.1340.42h
uv-C 48.912+0.001a 45.91+0.26a 42.67+0.20d 42.02+0.16¢ 39.074+0.22¢
UvV-B 48.914+0.002a 45.7140.27a 41.0440.34e 40.88+0.19d 36.4440.21d
CS+UV-B 48.913+0.001a 45.9140.22a 43.914+0.23c 43.3940.16b 40.21+0.19b
CS+UV-C 48.912+0.004a 45.91+0.42a 44.04+0.11b 43.34+0.14b 40.91+0.28b
CS+UV-B+UV-C 48.914+0.003a 45.9440.13a 45.174+0.27a 44.91+0.33a 43.27+0.11a
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