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Effect of Gibberellin Composite Chitosan Treatment on the Posthar-
vest Quality and Antioxidant Capacity of Pitaya

CHEN Lan'?, GU Hui'", YANG Yue', YAO Quansheng', DU Liging'"

1. Institute of South Asian Tropical Crops, Chinese Academy of Tropical Agricultural Sciences / Key Laboratory of Tropical Fruit
Biology, Ministry of Agriculture and Rural Affairs / Hainan Provincial Key Laboratory of Postharvest Physiology and Preservation
of Tropical Horticultural Products, Zhanjiang, Guangdong 524091, China; 2. College of Tropical Agriculture and Forestry, Hainan
University, Haikou, Hainan 570228, China

Abstract: Pitaya contains abundant nutrients and is highly preferred by consumers. However, this fruit is prone to qual-
ity deterioration problems such as yellowing of fruit scales, fruit dehydration, peel shrinkage and decay during the
postharvest storage period, which seriously affect its commercial value. Jindu No.1 variety was used to investigate the
effect of gibberellin composite chitosan treatment on the postharvest quality and antioxidant capacity of pitaya. Pitayas
of uniform size, consistent maturity and intact condition were randomly selected for six types of treatments: water (con-
trol group), 5 g/L chitosan, 50 mg/L gibberellin, 25 mg/L gibberellin + 5 g/L chitosan, 50 mg/L gibberellin + 5 g/L chi-
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tosan, and 100 mg/L gibberellin + 5 g/L chitosan treatments. The pitayas were stored at a constant temperature of 25 ‘C
after treatment, and postharvest quality indicators including lipoxygenase activity (LOX), malondialdehyde (MDA)
content, antioxidant substance content and antioxidant enzyme activity were measured regularly. The results showed the
well-maintained storage quality of pitayas treated with 50 mg/L gibberellin + 5 g/L chitosan. After 12 days of storage,
the rate of fruit scale yellowing and water loss was reduced by 15.91% and 20.75% respectively compared with those of
the control. The soluble sugar content, color a value and L* value of the fruit were substantially higher than those of the
other groups and the soluble pectin content was considerably lower than those in the other groups. The 50 mg/L gibber-
ellin + 5 g/L chitosan treatment could also maintain the improved antioxidant capacity of pitaya. After 12 days of stor-
age, MDA content and LOX activity in the fruit decreased by 16.04% and 19.23% respectively compared with the con-
trol. The content of antioxidant substances such as flavonoids, total phenols, reduced glutathione (GSH) and reduced
ascorbic acid (AsA) increased by 10.07%, 10.00%, 31.43% and 12.93%, respectively. The activity of antioxidant en-
zymes such as superoxide dismutase (SOD), peroxidase (POD) and catalase (CAT) increased by 17.61%, 79.22% and
15.00% respectively compared with those of the control. The gibberellin composite chitosan treatment with appropriate
concentrations could effectively maintain the postharvest quality of pitaya, increase the fruit’s antioxidant capacity, re-
duce membrane damage caused by lipid peroxidation, delay the ripening and aging of pitaya, and extend the preserva-
tion period. In addition, composite treatments could be considered a green, environmentally friendly, economical and
effective preservation method that can serve as an application reference for pitaya storage, transportation and preserva-
tion industry after harvest.
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Fig. 1 Changes in exterior quality of pitaya after gibberellin composite chitosan treatments
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Fig. 2 Changes in soluble sugar (A) and soluble pectin (B) content of pitaya after gibberellin composite chitosan treatments
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Fig. 3 Changes in LOX activity (A) and MDA content (B) of pitaya after gibberellin composite chitosan treatment
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Fig. 5 Changes in SOD (A), POD (B) and CAT (C) activity in pitaya after gibberellin composite chitosan treatment

GAS0 I CTS+GAS0 AbH K Jp 5, 75 12 d, GAS0
Fl CTS+GASO0 I8 B AR T CK, iR %5
R A7 BB FEAH 1) DR e 508 SO AR T B
RO, HATE A RELTHREZAER
BT A ARAE , BRSO R, R
F A AT P IR S S, APPSR
CTS+GAS0 AbFR I SR80 12 d, ATy R
B CK 425 19.5%, SV kB, K
FR A T 2 SR S 1 f 8 R T R A v X
W, SAMS AR AN BT kI,
GA; AbFR 5 7 A A HUIR IR 75 = 9t A AL Y R
EREAL, AR A, AN, SR
RIBA KT R AsA S RMPE ST CK. 7%
F ARG R G K e R AR R, B RS
50 mg/L GA; Zb 3 22T Jp KRR, B S ReAIG 1 SR 51
B g K, RS CTS+HGAS0 AL BEAY K g -
TEN 3 12 d, RAKFLL CK FEAE 20.75%, R %R
W ] R AR SR SR B T i # Ak R , FAN 15
KIL, HI 100 umol/L GA; ZbFHESE.Cy, M A # bR
AR 56.86% ., AHFFEHH 50 mg/L GA; B 45 B b
AERA R T KO R Bk LT, ke
TR S A TR () P S, SR Bz AT LR i 5323 &
Aok, SPEURSIEAL, MR, B0
TR, TR R A SR B M B 1) T B
TEZH AR T, WAMRIE, REZ M
il 7 A 40 7 Ao SR R I P T L DA T A 2%
CUERN (NP s NS % L
VST SR i, U AR 2 A P AT A 2 K SR A
JET I, e RMETE RER G T, Bz N
RGO et , Ao R R B Ao R 2
A G AR KO SRR G S, — e TR
RARG N K e RS RGEERR, B—FmfET
FO M R B B AR A, SRR T Xk

o A B R EE AN, 8 TV N IR R 12
i, ERFFERERE LAERRR, —EEE
Aib P S 2 I R 50

LOX F1 MDA #§ 5 A5 i b4 3¢, LOX fig
WAL IR W R A A R vy, BB AR I 1k,
RS, MDA 1R AL &),
TR Bied 2o Xt SR 0 240 o S 40 g 3 ol 22
5T LB, SRATHEI GA; A HESE 2515 R #5728 Al
Mg i E AL R, AR MDA 7E SR sz Ny R R
BWFGTIRE , 3E R Y A R R AL AR 2 I
e T T 440 MDA P, WAEIR A
PR, 57 AL B AE I R 5 4L o 2R B A S 52 MDA
(AR 25 KHFSE CTS+GASO0 1] A5 %500 il R 5 2k
o5 LOX 1 PEF MDA &y Ft e, B RSw
%, HR A RE T REIA A RER, B
TR REAR T RSP AE R 59— 5 i rl fig
REAEERET T RIENERERSE, ffFT
TSN R e 1 AR B, SRR T AR SRR
it A

KETAHM GSH AIHERAEYIARN A i EE T
PESEIFERT, DA 40 B 25 44 RN ) B 1R 52 4 1k
AWFFE CTS+GASO A BRI 3 & 1 K IR RS d T Al
GSH & H., AW kB, 50 mg/L AR GA; A LU
AR AR A P B S Y X S AR
WR—2, A T P R R 2 B i Bl A
W GAs B s Ao i KT e i R etk
AR, HYARIE R T — B EEtER . Ah
R FENLROLER, Hrb, WSHEEERE RS
% TEAEH, SOD. CAT. POD % &3 M 5
fitf Z e B ZAR B, AT A ROERRTEEE A |
5, ERRIE TSRO, B Lk 40 R R i Ak
B R ARSI S R B, SRIF R K R4
ZALFES , SOD. CAT. POD i PES S T iE .,



%591 43

XE

S EERE AT RMAL B KO RR G b 5 KA R AL RE ST 9 R

1933

WA BFIEIGE , A3 ARSIk = U146 o] O
BE i CAT . POD & PEP™ 58 S0Bl Ab B0 o 7 2 55
K Ja R PUEALRREYE, R LRI, 1% R
R FRAE TR T AR RS2 SOD WM, HsR IR A
HIAE S, 2% BAA IR W 22 B EINR,
SOD il POD R F#m ih LY, A ) e 1) 58 58
A B AT B TR R AR 52 69 POD R A
8 0.5%5% A1 50 mg/L [R5 R 2 A AL F,
B 42 s T kB SOD ., CAT, POD ik, xnf
B2 7R 35 2% R 7 SR AL [R] VR gk M4t v 7 AR S5
TGP IR BREE ST o

25 R, ANFR R R 2R R G e R AL B
PIREIR TR G KO R 5 B, HoA 2L 50 mg/L
I RE AR IR R, AbFE 5 Yk
o SR AT AR R AN R, AR A B AR A
FoKF, HRLAEEESEARES . 264
PRPE S T KO R PR T iR A AL W T
PR, HR T KORARREPURARRE T, Wk 2
TGRS H AL, FRAR TR SEEE AR o S AL AR, 4k
R T RS SE R, HE ST K e S T A
FRAREE ]

S % 3Lk

[1] IBRAHIM S R M, MOHAMED G A, KHEDR A 1 M,
ZAYED M F, EI-KHOLY A A S. Genus Hylocereus: bene-
ficial phytochemicals, nutritional importance, and biological
relevance-a review[J]. Journal of Food Biochemistry, 2018,
42(2): e12491.

21 BRE, XHT, RiEse, WA, MEIN. JORRIREH
ARWFFERER]. BUCREZ, 2021, 44(1): 9-10.

CHENY, LIUH P, TANG HY, ZHANG J L, LIN J B. Re-
search progress on preservation technology of pitaya[J].
Contemporary Horticulture, 2021, 44(1): 9-10. (in Chinese)

[3] FREITAS S T, MITCHAM E J. Quality of pitaya fruit (Hy-
locereus undatus) as influenced by storage temperature and
pack aging[J]. Scientia Agricola, 2013, 70: 257-262.

[4] 73, BT, REMW, RAE, HEA, M5, 4R
1-MCP I 4% Jy Xof SR R80T BT (0], ) R0l
Bl 2016, 43(1): 105-110.
FANGY,CHENYL,XUYJ,WUJJ,XIAOGS,FUMQ,
ZO0U B. Effects of 1-MCP inhibition slip on storage quality
of pitaya[J]. Guangdong Agricultural Sciences, 2016, 43(1):
105-110. (in Chinese)

[5] ERA, ®& S8, 57, T PL2 ARREA
X KRR SE It B2 1], &b 59 %, 2019,

(6]

(7]

(8]

(9]

[10]

(1]

[12]

40(23): 32-37.
BALJ,CAOS,MA C,JIN, WANG R, LUO D L. Effect of
modified atmosphere packaging on the storage quality of pi-
taya fruit[J]. Food Research and Development, 2019, 40(23):
32-37. (in Chinese)

KUHA N, MALDONADO J, PONCE C, ARELLANO M,
TIME A, MULTARI S, MARTENS S, CARREERA E,
DONOSO J M, MEISEL B S L. RNAseq reveals different
transcriptomic responses to GAj; in early and midseason va-
rieties before ripening initiation in sweet cherry fruits[J].
Scientific Reports, 2021, 11(1): 13075.

LIH, WUH, QI Q, LIH H, LI Z F, CHEN S, DING Q Q,
WANG Q Z, YAN Z M, GAT Y, JIANG X N, DING J, GU
T T,HOU X L, RICHARD M, ZHAO Y D, L1 Y. Gibberel-
lins play a role in regulating tomato fruit ripening[J]. Plant
and Cell Physiology, 2019, 60(7): 1619-1629.

EROGUL D, SEN F. The effect of preharvest gibberellic
acid applications on fruit quality of ‘Angelino’
2016,

plums
during 202:
111-116.

HEGEL SNEOREE AL BN SHE PRI T RS
A I R AR BT REIA[D). i H: BRI RCE, 2015.
HUANG M H. Effects of exogenous GAj; treatment on the
storage quality, post-harvest physiology and ripening quality

storage[J]. Scientia Horticulturae,

of ‘Guifei’ mangoe[D]. Haikou: Hainan University, 2015. (in
Chinese)

JAENE, B, e, Wb, XK, BRE, $#Hk,
2, SR ANRIR R R AL R G R AR F A 5
W] R TR, 2023, 52(2): 78-83.

ZHOU C Y, CHENG Q W, ZHANG D Y, MENG L L, SHI
Y Q, CHEN T, HU B, YANG J, MO S M. Effects of exoge-
nous gibberellin treatment on the physiological and bio-
chemical characteristics of postharvest bananas[J]. South
China Fruits, 2023, 52(2): 78-83. (in Chinese)

PRIBES, DhAsdt, AL, &2 PUbBmEE &Rt
X 2 AR SRR S A AR DG PE RS2 A [J]. Ry
TEWI4i, 2021, 42(10): 3017-3024.

CHEN X J, SHUAI X X, DU L Q, GU H. Effects of heat
combined citronella essential oil treatment on the preserva-
tion and softening related enzymes of papaya[J]. Chinese
Journal of Tropical Crops, 2021, 42(10): 3017-3024. (in
Chinese)

PMNEHF, BT, 228, ki, STRBER L i i 4 Ak S0
VB ITCR 5 I E h BR B s2 m [0]. AL 7 BE 22, 2023(14):
105-111.

SUN H X, WANG J J, L1 Y, ZHANG C. The effect of chi-
tosan and ethanol composite treatment on the post harvest

storage quality of thin skinned sweet melons[J]. North Hor-



1934

445 8

[13]

[14]

[15]

[16]

[17]

(18]

[19]

(20]

[21]

ticulture, 2023(14): 105-111. (in Chinese)

WFEIT, REM, KA, Bok. sEREESIREETEA T
R AR R R FARFSE[0]. TR EREE, 2023, 43(8): 4-11.
SU X F, WU X M, NONG H, CHEN Y. Research on the ap-
plication of chitosan coating package in the preservation of
Clausenaanisum-olens{J]. China Fruit & Vegetable, 2023,
43(8): 4-11. (in Chinese)

BREE, XURISF-, REMESE, SRRuN, PREVH. MHRRESIZ AL
B U] K e SRRSO B (7). BURE 2, 2021,
44(19): 10-11, 13.

CHEN Y, LIUH P, TANG H Y, ZHANGJ L, LIN J B. The
effect of calcium nitrate soaking treatment on the storage ef-
fect of fresh cut dragon fruit[J]. Contemporary Horticulture,
2021, 44(19): 10-11, 13. (in Chinese)

YAMAGUCHI S. Gibberellin metabolism and its regula-
tion[J]. Annual Review of Plant Biology, 2008, 59: 225-251.

AR, AR, SRMSHE, FEERT. AR AR

FEH,

[22]

(23]

[24]

A B P = B B s [0]. BRI 2, 2023, 46(13):

40-42.

LIJ T, LI H P, ZHANG P H, DONG L X. The effects of
different plant growth regulators on watermelon yield and
quality[J]. Contemporary Horticulture, 2023, 46(13): 40-42.
(in Chinese)

SR, ANIn g 3R AR By 2T A A R O T S R A
L5 R RENLFEC RIRF[D]. M B2, 2023.
CAI Z H. Study on the relationship between grape berry
quality and vascular structure and function mechanism un-
derdifferent gibberellin treatments[D]. Yangzhou: Yangzhou
University, 2023. (in Chinese)

RN, DA, oas RALIIXT AR AR ah BT 2 1],

fI25 T RE, 2019, 40(13): 12-17.

BA L J, LUO D L. Effect of gibberellic acid treatment on
storage quality of pitaya[J]. Packaging Engineering, 2019,
40(13): 12-17. (in Chinese)

FAN Z, WEI W, TAN X, SHAN W, KUANG J, LU W, SU
X, LAKSHMANAN P, LIN H. A NAC transcription factor
BrNACO087 is involved in gibberellin-delayed leaf senescence
in Chinese flowering cabbage[J]. Postharvest Biology and
Technology, 2021, 181: 111673.

B, FETmN, RER, AR, TR, HTEE. ARIGREE
BB T R MRIEJ T ST R[], B Tolk B, 2024,
45(18): 1-9.

ZHAO R, KANGML,ZHANG Q,ZHUZ Q,HEAM, 1Y
Y. Effects of different preservation treatments on storage ef-
fect of green walnut[J]. Science and Technology of Food
Industry, 2024, 45(18): 1-9. (in Chinese)

FERETE. AP B AL I RUBUK BB R EFSCRDFSE (D).

MRl FIRURSE, 2014,

[25]

[26]

[27]

(28]

CUI Z K. Study on the fresh-keeping effect of different
physical and chemical treatments on Fenghuang honey
peach[D]. Nanjing: Nanjing University, 2014. (in Chinese)
B, = RR A . BB SEY R fdt
FEHI2FAR, 2001, 21(2): 215-220.

YANG S S, GAO ] F. Influence of active oxygen and free
radicals on plant senescence[J]. Acta Botanica Bore-
ali-Occidentalia Sinica, 2001, 21(2): 215-220. (in Chinese)
A, (LRDY, BEAERN, HERH, ZKr, R RETRER
Aab B 2 SR S5 Ve 3 (R AR B o LB SR (0], R
R, 2018(4): 4-9.

SIM,WULF,XUEHL,BIY,LIY C, WANG Y. Control-
ling chilling injury of plum with preharvest GA; in posthar-
vest and its partial mechanism[J]. China Fruits, 2018(4): 4-9.
(in Chinese)

Tk, MR, 5L, SRR R XA T T A 4R
TR SRR LR, 2022(16): 69-75.
WEI C M, HU X J, MO H. Effects of exogenous gibberellins
on seed germination and seedling growth of marigoldunder
salt stress[J]. Northern Horticulture, 2022(16): 69-75. (in
Chinese)

W, XBALHE, PREFI, MOE, RESF. SR
Xof SR JE RS I A LA RN Al B B P s e (0], TP
EhEER, 2023, 23(5): 291-300.
ZENGLZ,DENGLY,LINY Z LINHT, LINY F. The
effect of chitosan treatment on reactive oxygen species me-
tabolism and cell membrane permeability in postharvest na-
vel oranges[J]. Journal of Chinese Institute of Food Science
and Technology, 2023, 23(5): 291-300. (in Chinese)

TULH, SKEidE, JEYL, B, ®, AT, MR, Ta
16, BEER. AR N S e IR QS R AL AT ST R (0]
rhE rh 244k, 2021, 46(15): 3806-3813.

YU J S, ZHANG M M, SHI J, YANG Y, MENG X, XUE J
P, SUN W, WAN H H, SHENG W. Research progress on
mechanism of phytohormones in regulating flavonoid me-
tabolism[J]. China Journal of Chineses Materia Medica,
2021, 46(15): 3806-3813. (in Chinese)

B, SRR DR R (GA)X L RAB Ry 52w [D].
2 IRARNRAE, 2023.

LU X. Effect of different concentration of gibberellin (GA3)
on fruit shape of ‘Gala’ apple[D]. Taian: Shandong Agricul-
tural University, 2023. (in Chinese)

Wiz de, BA, EET. AR R R I I
HIPREERRNE[T]. VLG AR ME2%4], 2021, 33(6): 29-33.

YANG Y Y, TANG X R, WANG T Q. Effects of different
concentrations of gibberellin on preservation of cut flowers
of Hymenocallis littoralis[J]. Acta Agriculturae Jiangxi,
2021, 33(6): 29-33. (in Chinese)



59 73

XE

S EERE AT RMAL B KO RR G b 5 KA R AL RE ST 9 R

1935

[29]

[30]

v, DGR, SKREE, wandh AMESEROMR IR b 21
e A TR AR G CR [0]. Bl AE 24, 2016, 7(2):
220-223.

ZHONG M X, CONG X L, ZHANG S Q, HUANG M J. The
preservation effect of exogenous chitosan coating on papaya
at room temperature[J]. Journal of Tropical Biology, 2016,
7(2): 220-223. (in Chinese)

Tivk, BTG, PERTRE, BhA, BB eRM-EmRE SR

PR 22 2 5 IR R A2 M 0. BAR A6, 2023, 29(11):

209-213.

[31]

WAN B, WANG J J, PANG A Q, YAO D, ZENG Y. Effects
of chitosan and phytic acid composite film on preservation of
Lankao melon[J]. Modern Food, 2023, 29(11): 209-213. (in
Chinese)

Wb s, wEM, 2E, BRIE, Bk, Maoe, PEF.
FERBEXTHEARSL i R[], WA Rl7, 2023(11):
19-24.

FAN Z H, PENG X M, LIR, CHEN Q H, CHEN S, LIN L J,
HU R P. Effect of chitosan on peach fruit quality[J]. Hunan
Agricultural Sciences, 2023(11): 19-24. (in Chinese)



	9-1761-1779.pdf
	9-1780-1790.pdf
	9-1791-1800.pdf
	9-1801-1810.pdf
	9-1811-1822.pdf
	9-1823-1831.pdf
	9-1832-1839.pdf
	9-1840-1850.pdf
	9-1851-1856.pdf
	9-1857-1867.pdf
	9-1868-1876.pdf
	9-1877-1885.pdf
	9-1886-1894.pdf
	9-1895-1901.pdf
	9-1902-1911.pdf
	9-1912-1918.pdf
	9-1919-1925.pdf
	9-1926-1935.pdf
	9-1936-1946.pdf
	9-1947-1957.pdf
	9-1958-1965.pdf
	9-1966-1977.pdf
	9-1978-1988.pdf
	9-1989-1997.pdf



