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Abstract: The harvested Newhall navel orange fruits are easy to quality deterioration and spoilage, which seriously af-
fecting the commodity value and shelf-life. Kadozan, a novel commercial liquid chitosan formulation, can be conven-
iently used for fresh produce postharvest treatment by diluting Kadozan to the required concentration with water. The
influences of Kadozan with dilution of 1 : 800 (Vkagozan © Vkadozantwater) ON the storage quality and storability of Newhall
navel orange fruit were investigated.Postharvest Newhall navel oranges were immersed with distilled water (the control)
and chitosan for 5 min, respectively, and then stored at (18+1)°C and 80% relative humidity. During the storage, the
samples were taken every 30 days to determine the rate of commercially acceptable fruit, the percentage of weight loss,
respiration rate, fruit appearance color characteristics, the contents of chlorophyll and carotenoid in pericarp, and the
contents of pulp nutrients. Compared with the control fruits, during storage, chitosan (Kadozan) treatment could reduce
fruit weight loss, fruit respiration rate, retain higher rate of commercial acceptable fruit, higher contents of pericarp
chlorophyll and carotenoid, higher values of pericarp L', b" and h’, but lower values of pericarp @ and citrus color index
(CCI). In addition, Kadozan treatment could maintain higher contents of soluble solids (TSS), titratable acid (TA), solu-
ble total sugar, sucrose, vitamin C, carotenoids, flavonoids and total phenol in the pulp of Newhall navel orange during
storage. When stored for 120 d, the rate of commercially acceptable fruit and the percentage of weight loss in Kado-
zan-treated oranges was 95.56% and 4.39%, respectively. From the above data, it is concluded that the treatment of chi-
tosan (Kadozan) can improve the storability and maintain the better quality of postharvest Newhall navel orange fruit,
indicating the dilution of 1:800 (Vkadozan: Vkadozan+water) cOUld be a safe and facile approach to maintain the quality and
extend the shelf life of Newhall navel orange after harvest.
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22 RE®BE

LB S48 B o Y 2 AR, HYEAE 0~100, 0
FoREAMA, 100 FoR A6, B 2A AH, TERIG
WS A (E], 0 R 2 R 5 SROBH Ab 32 1) 0 g O B AR
RSTAMNR UEY R PR . Hh, 2588
AL PP SRS AN SR K LA SR A T3 i K



1438 o AE A F AR w44 %
HAEWWES 30 KA 180 KA, 5X BN ER 1Y 22 Sk 3] I K
| T G h (@A, EEOREARIEZ—, h

a AR R EEE, a gt (-a ) 5
21 (+a ) Wik, ALGFR IR SE Y al (B, %
MR B e . 1 2B alal, xR 4 Koe
TMEAL B (0 20117 /R B A8 SRS MR B a (2
DA [B] A S I LT, Z R TR,
P i 7% S A 2R 552 19 2R B 0 B AR RT3 (0~
90 d) ZZfR, MAEN S (90~180d) ZZ{L4K
/e SRR, 2250 TR AL B AL 1) Z IR S

HH A (EART XTI, HAE S 30 KA 180
Kt 55X R ) 25 7k 31 i K,

b MRS G M, b EME (b))
BH (+b ) WiAs. IR R SR b (B,
TR e, & 2C vlH, fEREN
FECTIE] ,  XoF B2 B e SR Ah 32 14 201 iy 1K A SR
AR R b AR TR, Hb, 7R
AR PR SRS AM R R b B A IR 18] 4 Ak T
KA, HAE RS 30 KA 180 K, SXtAE4]

fEHM 9078 0 FRBIGMNEE M (907) |
Bartn, B (07) sk, iRk
RS h (BB, R R A ik i . i &
2D AT, N PR K 50 B Ak PR 1) 2 Ao 21 M A SR
STANFE R T AR I 2 I ] ) R R
Rt P, 250 ROBH AL B Y SRS A0 R e £ 3R
i1 (AR R ] 46 AL TR K, HLAEI

%530, 150, 180 KHf, HXTHA4H )2 5 iA 3 i &
K-,

CCI MBI s, EE ML, ffEh
WEaR (O, Al RS CC{E MR, R
R AR T, IR 2B R, X IR K 58 S Ak
PR 1 201 s JR 48 SR S AR B2 CCT (B 347 Bl I 5 Fof
[ REC 2 TR, i, e R A
TF SR A B 92 A5 e CCT {BAEIE Jo A 7] H 4 4 T
AR, HAEI RS 30 KA 180 KHf, HXt
R 2 (1) 22 5338 B g 25K -

75 45 5r¢C
70 39+

65 33+

8 " o
60 27 +
—o0—CK
55 21 —eo— M
1 1 1 1 1 1 1 J 1 1 1

50 1 J
0 30 60 90 120 150 180
I 58E ] Storage time/d

75
70
65

60

he

55

50

1

15 1 1
0 30 60 90 120 150 180

1

P38k Est 6] Storage time/d

TG EFE 5L
Citrus color index

w
T

T3 AsE] Storage time/d

45— :
0 30 60 90 120 150 180

50 1 1 Y
0 30 60 90 120 150 180
P36k et 6] Storage time/d

—0—CK
—— RN

0 30 60 90 120 150 180
¥ 3 s} ] Storage time/d

* eI FOR2ZE R B E (P<0.05) 8l B (P<0.01) ,

* ** indicate significant difference (P<0.05) or extremely significant difference (P<0.01).

2 EREAEMNREAFMRFERERL . a. b VEMHBHEELNZM

Fig. 2

EIREE SRR, e R A HIRE il 41 4y 7% M A
SREAEN TR SR I AR L R b fE

navel orange fruits

Influence of chitosan treatment on values of L", &', b", h” and citrus color index in pericarp of postharvest Newhall

DI R a (AT CCLAA, A28 R J5 4 i /R
IR SR ST i ) (R B 7 S 8 el L e R



578

XBALFE A« B TR A 7 SR A B X 1 iy Z0% I B8 2R S 8 i o AR i D P8 P 522 Wi 1439

B, B b A A A 2R BT R SR S R A W it i o
23 REMFEMEHEZ NESE

Xif HE 4 B e S M Ak BHLZE F 40 g 2R BB A R B
LR FE A G TR A [E] A S R B R R R (A
3A ), MR E MR G RN 30~150d
N TR, B7E 150~180 d N4 Tt (K
3B) . — BRI, 7RG RN, 2£5%
R R B PR T RS
T B4 SRS, HAEN78E 30~60 d N A& 150~180 d
W, SXRRA R 22 R AR B E K (B 3) .
RS R R, 50 R AL B AR A AT 4 FE 4L A R
A R S A AL SR B €85, A ARHE 4 LR B
SZRSTE TR, FRFEE SRR EIEN
MR,
24 BRATSSHMTAESE

A 4A WTHD, X RRAHSR SR IR TSS & &
MR EREBER ET (0~30 d) Z 5 MR T %
(30~180 d) A& i 5c FRMH AL 35 A% 240 o /R I

N
=

W
o

—_
(=)

LE=s vs
Chlrophyll content/(mg-kg™)
Ny
S

1 ]
0 30 60 90 120 150 180
T3t 6] Storage time/d

*

—
2 O [\
[« 0 (=)

KY P RER
R

Carotenoid content/(mg-kg™)

W
[

—_
(=)

1 1 1 1 J
0 30 60 90 120 150 180
-3kt IE] Storage time/d
* el FR R R E (P<0.05) Bk B (P<0.01) .

* ** indicate significant difference (P<0.05) or extremely signifi-
cant difference (P<0.01).

3 EREAEXNREAR/RBEREHEEMENR
FTNESENTM
Fig. 3 Influence of chitosan treatment on amounts of
chlorophyll and carotenoid in pericarp of postharvest New-
hall navel orange fruits

PR TSS S EAEIH 0~90 d W8 T}, 81
TP 90~180 d INZ&M2 T [, i — LR A, 1F
KGR 90~180 d PN, 2857 JEAH AL HH %) 201 o /1 JF
FEIN TSS i I 2 = X RRZH SR A

A ] 4B AT, SRS IR E , X IR ZH SR 5L
RN TA FEAARPGE TR Mot Rt
T ) 4117 2R RS S I TA & B 7P 0~30 d I
HLET, ZIE®RE TR, kR, %5
WAL BRI TA 5 & 76 RO [ G 24 T4
EKOE, BAEE 60~180 d N, SXTHRAME S
IR EIH 3 K

RS R, SRR A BUIE SR S
A7 R SRS JL A TSS A1 TA S8 TR, Blg-4
R 201 A 2K I A SR S o
25 RAFWBAMLE. EBEMEERSE

HE SA AT, SRIGICEII R, X BRI A
(14 S PR T PR OB S S AT 0~30 d NS I
Ft, 30~60 d IBEA TFE, 60~180 d PR T FE

—
W

r A

—O0—CK
0F  —e— M

A EIEY & & TSS content/Y%

9 1 1 1 1 1 J
0 30 60 9 120 150 180

¥ J s} ] Storage time/d

—O0—CK
0.2 —— FEHH

A ER 28 TA content/%

0 30 60 90 120 150 180
TRt fE] Storage time/d
* e FOR R BE (P<0.05) Btk E (P<0.01)

* ** indicate significant difference (P<0.05) or extremely signifi-
cant difference (P<0.01).

4 STRYEANEXS R E AR /REERASAAEER
YR EER S BN
Fig. 4 Influence of chitosan treatment on amounts of total
soluble solids (TSS) and titratable acid (TA) in pulp of
postharvest Newhall navel orange fruits




1440 o AE A F AR

%44

0 TR ALk B (1) 21 A 20K JB5 4 SR TR W i P O B i A
JP7 0~30 d PNERSE T, 30~90 d NIRRT
FEN 5 90~150 d PR R, iF—20 b kB, &
7 TR Ab B ) RS PR T R S R A YR [R] R
LA TR K, HAER 60~120 d N R JEEH
180 KT, 55X HRA 22 ik B i K

H I SB AT, SRS I, %o B 2 SR S
TR R AR R B R Rk A R AL
L1 20 21K JF R SR PR R B S AE L 0~30 d R
e ETE, RN 30 d JE M R R, dE—2 1
BRI, 2050 TR AL B 21 47 % M SR DA SRR
T E R S VR ) 3 TR IR AL, AR P

30~90 d P R IVREES 180 KA, 5%} FR4H it 25 5k
IR

P & 5C ] T, X BE 2H K2 572 SR Ak 31 2 11%) 41 fif
IR IR SR R 3 SR & R ZE IV 0~90 d PR
T, MAENK 90 d JFWIPRE TR, Hr, &5e%
W A B A 21 7 2R BT R SR TR A OB B o R YRR
30~90 d N E T X REA, (HAENHT 90~180 d
DAY . 3 7 T T A

RS R, SRR A BUIE SR S
96T 1O 21 7 0 M SR PR) TR [ 30 R b Y PR Ak
PRAFEE A R = () SR R R I S,
25 R 201 A 21K 5 R SR S

rc

~
W

—0—CK
—e— TN

=2
S
T

D (=)
S (%)
T

E AR
Reducing sugar content /(g-kg™)
W

plOO-A 40 Bx
.?40 * k%

o &
w3 % T 321
g CH
gé 80® S 8
g g

a0 > O
ga 70 S 16
- 8

T © =

=3

5 60f —o—CK 2 8t
= —e— FERNE

& 50

0 30 60 90 120 150 180
T¥-3E% AT [E] Storage time/d

0 30 60 90 120 150 180
T3 At E] Storage time/d

50 1 1 1 1 1 J
0 30 60 90 120 150 180
T3 At E] Storage time/d

* O oeR i IFOR 2SS B (P<0.05) Btk (P<0.01) .

* ** indicate significant difference (P<0.05) or extremely significant difference (P<0.01).

E5 =RBELENREARRFEERATNIESE. BEENEEESENZN

Fig. 5

Influence of chitosan treatment on amounts of soluble total sugar, sucrose, and reducing sugar in pulp of postharvest

Newhall navel orange fruits

26 RAY%LERC, XPE MR, LHEMMER
e s

M 6A T, Xt B ZH 291 fap J JBF R 11 SR 1A 4
A FE C AR BER G I a0 SE K T R s i
BPEAN PR SR A 2 C A AR 0~30 d PR
#ETE, 30~60 d R TR, MiZERE 60 d J5
M8 T dE—2 bR, Z7e M B
A RIS R A A C S EE TR, HAE
IF 58 30~60, 120~180 d PN, S5XJHEL Y2 F ik 5]
K

HIFEl 6B TT 1, Ko HR2H K2 70 oM A R 11 401 Ao
IR RIS MR EH RS LT (0~120d)
Ja TR (120~180d) WA fLEEH, Hi, 5K
WAL SR R S 8 N R B S AR IR ] i A b
TR K, HAEN I 90~180 d PN, 5% MEZH Y
R R K

I 6C FIAT, ot HEZH 200 ff 1 IG5 A8 ) SR PR S 8
i &5 7RI 0~30 d PR E T, 30~60 d NZ21E

TFE, 60~90 d P& T, 90~120 d NELER T,
2GR o Fe R BRI S P S A e
Ji 0~120 d IR T, ZERTE 120 d )5 2218
TR, PR AR I, ZSEBMEAL TR A 2 ey SR M
o TR PR 2 EE A 5 R X IR AL, HAEIY i 60~150 d
W, S0 BRI Y 25 Sk B i 2 KO

M 6D AT, X A ZH 21y JR I R 1 SR 1A
1y S AEIE K 0~60 d INBEHL BT, 60~90 d PR
T, AR 90 d JE W R R, SR AL
P ) SR PR LI B R R IR 0~90 d PR T, i
FEWI 90 d J5 WG F R, E—2 e M|, &
70 TR A P I 20147 7% AR SR TR I 5 o v R TR
4, HAEWHEE 60 K. 5 120 KA 150 XA},
55 B 1Y 22 SR 1) B KO

RS, e R AL HRE (R 5 4 faf /R
R SRS R R A A R L 2B N
FEEE AR & i, B AR R S AL A R A
ST



57 HRALHE A + i 2 R 25 50 SR AL TR 00 7 J0% A 2R S I 5 JB AR D 4 614 52 Wi 1441
2.0 25 B * "
% 18 @
i &
o B 16 fﬂi 215
O 2 ne
#Ho 14 < 10
& B
N g *K 8
E g —0—CK
g 12 g 3 —e— FRME
&)
1.0 Il 1 1 1 1 ] 1 1 1 1 1 ]
0 30 60 90 120 150 180 0 30 60 90 120 150 180
I3k 1] Storage time/d I3k} 6] Storage time/d
35 C 28 - D
= 2 26
g‘) 3.0 %o
2 =
g2 £
( S e 22
s 20 —o—CK 20 oK
2% Py %%ﬁ g —— ﬁ%ﬁ
1 5 1 1 1 1 1 1 [_‘ 18 L L L L L )
0 30 60 90 120 150 180 0 30 60 90 120 150 180
JE-5T ] Storage time/d ¥t B Storage time/d
xR IFOR 2R (P<0.05) ik B3 (P<0.01) .
* ** indicate significant difference (P<0.05) or extremely significant difference (P<0.01).
E6 ERELENREAGRRFERALELERC, XPF MR, XEWMNZHSSHHIT
Fig. 6 Influence of chitosan treatment on amounts of vitamin C, carotenoids, flavonoids and total phenol in pulp of posthar-

vest Newhall navel orange fruits

27 REBMEMKER

T TA TR, SRS LA R JHE R SR SR 56
RS o RIS al R AL 0~30 d
IS BT I, FEIETRC 30 d S DU DR e e
FIS 120 KmE, g R A R SR SR R R
64.44% , ZIHELE AT 180 d), B iR HAT 13%.

A *k

70 SR AL 3 SR S R R AE N 0~120 d NAE AL

AR, W w4 120 K, HIRSERE RN

95.56%; FEIE 120 d J5 WPk R, dk—4 1

BRI, 250 WAk A 401 JIR B A SR S R

TR, HAER 90~180 d N, 55Xt ALY
SR B K

*k

15- B

12+

REH
Weight loss percentage/%

0 30 60 90 120 150 180
"3RI TE] Storage time/d

R FRORZE R B FE (P<0.05) Bl B3 (P<0.01) .

* ** indicate significant difference (P<0.05) or extremely significant difference (P<0.01).

B7 ZRELEMREAERBEERIEREMIEZNM

© 100 **
2
S
< 80
&
o
53 @
=
E‘é 8 40
5 —0—CK
(23
E 20 - —e— RN
8
O 1 1 1 1 1 J
0 30 60 90 120 150 180
I-3ECHt A Storage time/d
Fig. 7

Influence of chitosan treatment on rate of commercial acceptable fruit and fruit weight loss

of postharvest Newhall navel orange fruits



1442 o AE A F AR

%44

& 7B AT, X B2 K 5 R Ak B 4 1 41 Ao
IR M A SR 512 2 i 3 g it D ] ) B K S22 14
A, Hodr, 25 REALBR A R S0 C FR A
WAZH, HAEWE 120~180d 1, SXFRELK2%E
R F) B E KT

RS FH, e RS H AR (R 5 2 faf /R
O TR S DR v P R i 2, [ A AR A AT SR S
KRR,

3 itig

FERME PR T T2 R, WiRE
SRFER R TR S RO A T A Sy VA R A
), A SRR RS K BIVET, BERSAR SRR
S J I 20

I 8% A4 7 R i R i A PR3 v o 2 7 4
Fo P R ] S BOR 5 SRR R A K
TG . ™ T R R M 4 B e g g
ZHANG Z5PYBE5E % B, 4 T 52 S8 30 kDa )
BE A TS (120 kDa ) b B AT FEAG R IS o
BRI 3R, E KR SR BE s JIANG 250
WFEHE , REEMRE 100 150078 B b 31
FE I & PR AR5 75 B R SR I I R, i 7 A
SRS R, UNAEKE SRS AL R SRR SRS
PR I 87 1ok 3R 42 Sl e IR SF-, UL R 4 4 40 7
IR ORI . AR5 R o, XTI bR,
7 T A B A 0% A 205 988 AV 21y J0% B A SR S0 e
I 2 S 3 A

IR B 0 5 R B i SRS AU BT A T2
SRR, BRSO SR, ST BRI Ak B
REHEZR AR b AL SRS A e AR Ak . SRz R
Frm RS N RBE, R R
PRI TR (A . AR SR BoR, TERIE IR
HITA], Xk R 2H 2 AR RS SRS R 2 @ fB R CCT
BN, Wi LT b hEAUR s
ERW N, RN NSRRI LTS
TR AR RS, IR R AN IR e, X R 2
21407 R IBF A A SR i 22 B R DA S, PR SR  E (
AN A6, SRR LR, TR
A B0 B A RUCHE 2% 2147 R IR RS Sz @ M CCT 1Y
ETt, AR AR RGO, R LT b
hfl B SR . KA P RS RI T, 7
il HARRFAE B R KT, 2 W 7 M AL B A A 5
il SR J5 ALy R IR SR S AN R AR AL, B
T 2117 2% I R S S AR 8 R

STH TSS. TA . AlVEVE AN . M. i©
JibE . dEAR C. I MR JEEE AR A
BIRYITE EL, SRV S SR S SR
fEEFEART 277, PETRICCIONE %5 %
I, MRS 1%5e RS, AR SERY TSS
M TA Fr A b 2 s, BRSO P EZE .
JEEEM . 28 N F PR IR & R R AR
B, JIANG ZEUBFsE i, #ik 100 51958
RPA AL PR A SRS, PRGN E], A8
FRE M F A R B AL T BRI & i, SELR T
KR TSS Fil TA & TR, B R R R R
SR S T o ASWFIT A SR s, X R L 401 2R
PR TSS o] M B & 75 R S5 IE K 0~30 d
BT, 30T R 5 A g 2R AR SR S E A AR T
FEAL R AT PR S IR R A G T TE
30d J&, TSS FIRT MBS o B s (] fr) 4E
KMz W%, XrlfEs TSS. AliEMEEAE N
RIS AR AT O o BRAh, ) R 2H 2401 17 R I
B TA, BEREREAEE C SEY RS REEAET
Rika A, 3 AT e Al K A oA o 2 A R SR
AHLIR AR G R C BS54 PR .
S HRLH oA, o BREAL B AR AR R AL SR
PR SAE IIR A TSS, TA ., AliEVE A . R
YRR C FEFRYREGE, X5 RM PR
IR o7 R B A SRS R | b TSS . A L BR S
P W JEC 40 1 TR R B 5 SR 00 o PR B A R A AT

AR A RIE WoR, FERFI AN ], XA
YA fof SR IR SR 2GS 2L SRR AR B
HEAREE L TR ARk FE IR T
Wy, Hoer Y BT T AR S A s R I A R A 2
ONFE ORI . RS RS A 5 TR
R, Ha B TSI FE . 2k
WO RS A R R A | R
WP YRR . SXTIRAL i, TR
A B BB AR A SR 0L A 21K B R SR S A i ) 2R TR 2
o NE | REEAEE SR

SR ST it 23 R 2 H S i W SR S AR 11
FEAEARD S AT 4 TR B, 76 R 5 I ]
Xof RZH 21 i /) JBE AR SR S R R R R, TR
FORN G ET S, SXFMA i, FERmkm
RE PR FE R 5 A1 far R JBF A SR S i IO T i o, R
MRS TR, X 5 7 SRpH A PR R AR SR S IR g
YER . Wb TSS, M. BRI YT AE M5t B
T A B SRS 3 T B 22 LAY I 4% 25 P TS L U



578

XBALFE A« B TR A 7 SR A B X 1 iy Z0% I B8 2R S 8 i o AR i D P8 P 522 Wi

1443

R SK AR A PO

ZE LTk, REHEMBE 800 %17 RME A
Ab SRR PRFF R 5 207 7 I A SR SRR 174 WP i 3k 3
IR, (R IR R B R 4 R
SR TR, R L b WAk
W% N R AR MR SR a A CCT, A RE
4RI Yiee SO VIR ERE Y AN TE 28 S8 LS
Rl fr R R RS AN B s Bkalh, R
FE 800 5 1) 7 TR A VA AL P BB AR 47 288 15 11 401 i
IRIFRE LA TSS. TA . RIVMEGME . HEME . 4i4
R C. BE MR RIS S &, Mk
R P Al ff /R IS RN B SR i B, Rtk , B Al
WAETTRIE (R R 800 f% ) AbBE AT Ry 4t
R R 5 A 07 7 I e SR S it JOT R A A HL i 40 )
RV R AR

£ % STk

[1] MA Q L, LIN X, WEI Q J, YANG X Z ZHANG Y
N, CHEN J Y. Melatonin treatment delays postharvest se-
nescence and maintains the organoleptic quality of ‘Newhall’
navel orange [Citrus sinensis (L.) Osbeck] by inhibiting res-
piration and enhancing antioxidant capacity[J]. Scientia Hor-
ticulturae, 2021, 286: 110236.

[2] CHEN CY, WAN C P, PENG X, CHEN J Y. A flavonone
pinocembroside inhibits Penicillium italicum growth and
blue mold development in ‘Newhall’ navel oranges by tar-
geting membrane damage mechanism[J]. Pesticide Bio-
chemistry and Physiology, 2020, 165: 104505.

[3]1 JANG XJ,LINHT,LINM S, CHEN Y H, WANG H, LIN
Y X, SHI J, LIN Y F. A novel chitosan formulation treat-
ment induces disease resistance of harvested litchi fruit to
Peronophythora litchii in association with ROS metabo-
lism[J]. Food Chemistry, 2018, 266: 299-308.

[4]  HERL, FBVTIN, MOALE, MY, BRZIME, MRehe, RE
P SESRBEXT R F B B A ERIPLERD). R SR
ERHILA, 2013, 31(1): 44-48.

JIANG X J, ZHENG J F, LINH T, LIN Y F, CHEN Y H,
LIN Z Q, CHEN M Y. A review of inhibiting disease of

fruits and vegetables by chitosan and its action mechanism[J].

Packaging and Food Machinery, 2013, 31(1): 44-48. (in
Chinese)

[51 SBIK, AREEI, ARTTIE, 250F, Bofsr, RS0k, seRmisk
BN VY 75 R SRR TR AR . PR DG MR A
BRI BARE, 2021, 42(15): 206-212.

GUO X, LINY Z, LINH T, L1 Q, DUAN R Q, ZHU W J.

Effect of chitosan treatment on disease index, disease resis-

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

tant-related enzyme activities and disease resistance-related
substance contents in Passiflora caerulea L. fruit during stor-
age[J]. Food Science, 2021, 42(15): 206-212. (in Chinese)
LINYF,LINY Z, LINY X, LINM S, CHEN Y H, WANG
H, LIN H T. A novel chitosan alleviates pulp breakdown of
harvested longan fruit by suppressing disassembly of cell
wall polysaccharides[J]. Carbohydrate Polymers, 2019, 217:
126-134.

JIANG X J, LIN H T, SHI J, NEETHIRAJAN S, LIN Y F,
CHEN Y H, WANG H, LIN Y X. Effects of a novel chitosan
formulation treatment on quality attributes and storage be-
havior of harvested litchi fruit[J]. Food Chemistry, 2018, 252:
134-141.

LINYZ,LIN,LINHT, LIN M S, CHEN Y H, WANG H,
RITENOUR M A, LIN Y F. Effects of chitosan treatment on
the storability and quality properties of longan fruit during
storage[J]. Food Chemistry, 2020, 306: 125627.

LINY Z,CHENG,LINHT,LINM S, WANG H, LIN Y F.
Chitosan postharvest treatment suppresses the pulp break-
down development of longan fruit through regulating ROS
metabolism[J]. International Journal of Biological Macro-
molecules, 2020, 165: 601-608.

WK, HMER, BRE, s, KER, MRNE. AR
JESETRABAL IR SR J5 PG 28 SR ST P Y68 S5 174 5
W], HEHEYI2EAR, 2020, 41(8): 1665-1673.
GUOX,LINY Z,ZENGLZ,LINJY, YUXX,LINHT.
Effects of different concentrations of chitosan treatment on
storability and storage quality of passion fruit postharvest[J].
Chinese Journal of Tropical Crops, 2020, 41(8): 1665-1673.
(in Chinese)

SR, MBI, AALHE, B, AR, 7o RO Ak B
SR I VU 34 A SE IR I 2R B 0 P S AR s e [0]. 4
WAEYS-4, 2020, 41(12): 2526-2533.

GUOX,LINY Z, DENGL Y, TANGJ Y, LIN H T. Effects
of chitosan treatment on reactive oxygen species metabolism
in pericarp of harvested passion fruit during storage[J]. Chi-
nese Journal of Tropical Crops, 2020, 41(12): 2526-2533. (in
Chinese)

CHEN M Y, LIN HT, ZHANG S, LIN Y F, CHEN Y H,
LIN Y X. Effects of adenosine triphosphate (ATP) treatment
on postharvest physiology, quality and storage behavior of
longan fruit[J]. Food and Bioprocess Technology, 2015, 8(5):
971-982.

CHEN M, JIANG Q, YIN X R, LIN Q, CHEN J Y, Allan A
C, XU CJ, CHEN K S. Effect of hot air treatment on organic
acid- and sugar-metabolism in Ponkan (Citrus reticulata)
fruit[J]. Scientia Horticulturae, 2012, 147: 118-125.

LU, PRNDE, I, BN, B, MM S, TR
X SR S PR A R 552 i JRIE RO S M []. A



1444

%44

[15]

[16]

[17]

(18]

[19]

(20]

[21]

YEMEEAR, 2019, 40(4): 758-765.

JIY,LINHT,JIANG X J, HUANGHM, LIN, XIAO Y Y.
Effects of different concentrations of chitosan treatment on
quality attributes and storage behavior of harvested ‘Jian-
yang Tangelo’ fruit[J]. Chinese Journal of Tropical Crops,
2019, 40(4): 758-765. (in Chinese)

GAO Y, LIU Y, KAN C N, CHEN M, CHEN J Y. Changes
of peel color and fruit quality in navel orange fruits under
different storage methods[J]. Scientia Horticulturae, 2019,
256: 108522.

MUZZARELLI R A A, BOUDRANT J, MEYER D,
MANNO N, DEMARCHIS M, PAOLETTI M G. Current
views on fungal chitin/chitosan, human chitinases, food
preservation, glucans, pectins and inulin: a tribute to Henri
Braconnot, precursor of the carbohydrate polymers science,
on the chitin bicentennial[J]. Carbohydrate Polymers, 2012,
87(2): 995-1012.

XINGYG,LIXH, XUQL, YUNJ,LUY Q, TANG Y.
Effects of chitosan coating enriched with cinnamon oil on
qualitative properties of sweet pepper (Capsicum annuum
L.)[J]. Food Chemistry, 2011, 124(4): 1443-1450.

BWEE, BN, £, B30, RAKK, B, Zh,
FE. KL W50 REEE A IR B4 T AR
HERAESOR W], B EYR, 2022, 43(10):
2139-2148.

YANG X L, HU X J, WANG X, LIW W, WU Y F, YAN L,
PENG Q, LONG X Q. Effects of tea polyphenols and chito-
san compound preservative on the preservation of golden
passion fruit and purple passion fruit[J]. Chinese Journal of
Tropical Crops, 2022, 43(10): 2139-2148. (in Chinese)
XUMHES, EWE, DA, BUHOR, XIHEIh, BEAELE, BRE
B, DL AE. FERMEE N AV RIRE R A BN G R AT SRS
RIS AE[T]. T E AR, 2023, 23(1): 250-258.
LIU S M, WANG L L, FENG C M, LI X R, LIU G S,
HUANG Y T, CHEN R R, TAN Y W. Chitosan alleviates
postharvest quality deterioration in fertile orange fruit by
regulating membrane permeability and energy metabolism[J].
Journal of Chinese Institute of Food Science and Technology,
2023, 23(1): 250-258. (in Chinese)

TEZOTTO-ULIANA J V, FARGONI G P, GEERDINK G
M, KLUGE R A. Chitosan applications pre-or-postharvest
prolong raspberry shelf-life quality[J]. Postharvest Biology
and Technology, 2014, 91: 72-77.

B, BB, X%, EREE, MK, B KE2h-
FEEME L WA 5 S AR EESCRATIE ). BRI A4,
2022, 43(6): 1267-1279.

LIANG J,ZHAO X X, LIU T, WANG L B, LINQ H, CAI L
F. Preparation and fresh-keeping effect of tea polyphe-

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

nol-chitosan composite film[J]. Chinese Journal of Tropical
Crops, 2022, 43(6): 1267-1279. (in Chinese)

HAN C, ZUO J H, WANG Q, XU L J, ZHAI B Q, WANG Z
S, DONG H Z, GAO L P. Effects of chitosan coating on
postharvest quality and shelf life of sponge gourd (Luffa cyl-
indrica) during storage[J]. Scientia Horticulturae, 2014, 166:
1-8.

GAO P S, ZHU Z Q, ZHANG P. Effects of chitosan-glucose
complex coating on postharvest quality and shelf life of table
grapes[J]. Carbohydrate Polymers, 2013, 95(1): 371-378.
ZHANG W L, ZHAO H D, ZHANG J, SHENG Z T, CAO J
K, JIANG W B. Different molecular weights chitosan coat-
ings delay the senescence of postharvest nectarine fruit in
relation to changes of redox state and respiratory pathway
metabolism[J]. Food Chemistry, 2019, 289: 160-168.
THRR, EELT, TREE, XEUF]. HAER S IR R aRdy
REFFEHERI]. BiFlE, 2015, 36(3): 245-249.

YIN B F, ZENG K F, ZHANG Z Q, DENG L L. Advances
in ethylene degreening treatment of citrus fruits[J]. Food
Science, 2015, 36(3): 245-249. (in Chinese)

RS, P, PREA, PRRESE, BRAEXEN, XIEZE. SBMg
PR T X AR St AL R ST iR T 0 € RN 58 B 1) 5 )
[0]. &9 5 IT &, 2019, 40(1): 11-17.

KANCN, GAO Y, CHEN M, CHEN C Y, CHENJ Y, LIU
S J. Effect of chitosan coating on the color and storage qual-
ity of ‘Cuiguan’ pear fruit during shelf life at room tempera-
ture[J]. Food Research and Development, 2019, 40(1): 11-17.
(in Chinese)

RAMAKRISHNAN SR, JO Y, NAM H A, GU S Y, BAEK
M E, KWON J H. Implications of low-dose e-beam irradia-
tion as a phytosanitary treatment on physicochemical and
sensory qualities of grapefruit and lemons during postharvest
cold storage[J]. Scientia Horticulturae, 2019, 245: 1-6.
WANG Q, ZHENG Y F, YUY B, GAO HY, LAI C C,
LUO X L, HUANG X G. Effects of cross-pollination by
‘Murcott’ tangor on the physicochemical properties, bioac-
tive compounds and antioxidant capacities of ‘Qicheng 52’
navel orange[J]. Food Chemistry, 2019, 270: 476-480.
PETRICCIONE M, PASQUARIELLO M S, MASTROBUONI
F, ZAMPELLA L, PATRE D D, SCORTICHINI M. Influ-
ence of a chitosan coating on the quality and nutraceutical
traits of loquat fruit during postharvest life[J]. Scientia Hor-
ticulturae, 2015, 197: 287-296.

CHEN C Y, PENG X, CHEN J Y, GAN Z Y, WAN C P.
Mitigating effects of chitosan coating on postharvest senes-
cence and energy depletion of harvested pummelo fruit re-
sponse to granulation stress[J]. Food Chemistry, 2021, 348:
129113.





