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Abstract: Litchi is prone to deterioration in quality after harvest due to degradation of anthocyanins and respiratory
metabolism, and chlorine dioxide (ClO,) has multiple effects on color protection and respiratory inhibition. In this study,
0.1 g (T1), 0.4 g (T2), and 1.2 g (T3) of ClO, slow-releasing preservatives were used to treat lychees with 0 g (CK) as the
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control to evaluate the preservation effect by quality index, color index and anthocyanin, and correlation analysis was
applied to explore the association between them. The results showed that the litchi of the T1 showed the optimal qualities.
On the 7 th day, the total soluble solids and a" values of litchi in the T1 were significantly (P<0.05) increased by 2.93% and
10.13%, respectively, while the respiration rate was significantly (£<0.05) decreased by 34.54% compared to the CK group
in the same period. On the contrary, the relative conductivity of the T3 litchi reached the highest value of 35.84% on the
7 th day, and a" decreased to the lowest value of 18.38, indicating significant damage to cell structure, bleaching, and the
worst storage quality. To further investigate the relationship between color changes and anthocyanins, 10 key anthocyanins
were selected from litchi, including 7 proanthocyanins, which accounted for 66.96% of the total. The correlation analysis
showed that the correlation coefficients between ¢ value and cyanidin-3-O-galactoside in the T1, T2, and T3 groups were
0.980, 0.548, and 0.360, respectively, and the correlation coefficients with cyanidin-3-O-glucoside were 0.985, 0.488, and
0.402 during storage. The T1 maintained the best color, possibly due to the slower decomposition of the two key red

anthocyanins above, while the T3 accelerated the decomposition of anthocyanins. This study could provide valuable

2024 4 3 A

insights for enhancing the postharvest quality of litchi.

Key words: litchi; C10, slow-releasing preservative; anthocyanin; storage quality; correlation analysis

FH K% (Litchi chinensis Sonn.) J& T-JG&E T8}, &
JEO IR E T | IR KRR, s SR =R, LA
EFREEMEAN, SRR TSR SR R
B, R WP R, R 5 K A SRS dn . M AR
AR JE s A ] > Vg 3R AU e T IX
B, ARSI AR, 75 R S BT 45 A ] B Sk
ZEHBI,

ClO, REA M R AL Fnid = A 1K, B
CLFEFA AL . $E TR R AR e 0 . 51074600 fi
JHARIAE ClO, 4R BEZ5 AL, KB 80, 120 mg/L Y
C1O, AT BH S Ml 25 A3 R e 9o 35 1 A, Ul A A8 A
B ZRZEEAET Y ClO,. 1-MCP LUK P B4 A B
ToAZTH R, IR e a- SRR L Iihiie A (H sk
BE AR ClO, NG ARAE, I H — 5 1R K XU ™
FH b, N EIECELH . et S 1 Clo, R

g SEAIR SR SR SR TR A TR, R SRS
i BT Y B B AR, (HAR T R RS s R 5 45
i, RARBEARACR DI E . B R, ClO, XUk R
TSR HANRIAE TS 2 IRENIA RAT RGHGEE S

i b, AP A 3 AR RIHE Y ClO, Z2RE5
R T IZRACR G AR, 3B PR 25 A OB 5 5T
e AR T 2R 052, 38 AH SR ST 22 AL
IR BN ClO, 2R &, JEXT HP a3
BEAT T W15 MR, ASBFSEESE R AT 2 A iz i im Sk
RHZZ
1 #R5EE%E
1.1 RS NEE

WEANE LR g O RFALK SR & T ;5 Clo,
SRR MR AN BB SN TR TSR T
Wl 08 FEE  AiEg, fEE Merck A H]; AR
o ORI ORISR WA RET LRI IE
A e R RN RGN R A F
TRACEREREN R S RME AT R A E]; H A
) Mo E M Al 20 FRAEE RIBBR (4l E =

95%) _IFERMEEMIRME A BRAF; IFAEH R AL
A2, Bl. B2, B3, B4, C1(4lij% =95%) it
HEYRHEA R A

MettlerXS204 43t X3 2 [E Mettler Toledo
2N E]; UNIVERSAL320R & & R 5 0Bl fEE
Hettich 22 F]; NS800 4 Gl IRYI = Rt Rl +2
H RS T SK-GH10 SRERFFIMIEA = FodE BRIY
A PR F] FNV-55 BUR iR W Rg 283 R
FABRATE]; ARB211+HHL - TR ZR5E 7 A Tl
s A PR 2N F 5 Ultimate 3000 88 S 20 AR 3% 26
[ Thermo 2\ F]; —EE PUMATBIIEAY  BoA H B
FUR(ESD) EE AB 7],
1.2 LWHE
1.2.1 Clo, ZZREFImHlg ZHXBUEED H mOIF
FIRH) mBEAER) m(EER) m(iE#E+)=3:1:
0.5:0.5:0.5, EmIE& JFIMATCYifmish 1,
1.2.2 ClO, ZZRRIAL B Zm AL PRk ToHits . I/E
ITHY 2.5 kg ZHBLETF 5 L qUIRFE T, A4 5 Bl &
0.0.1, 0.4, 1.2 g ClO, Z&F51, fim#4l CK. T1, T2,
T3 24, 43k 3 44T, S 7E 8 °C. AHXT IR EE
85% A F IV o
1.2.3  ShTFEARAIE
1.2.3.1 AIEMEBEIEY) % NY/T 2637-2014KF
FIBRSE A P IS 2 I Fra 302 YA il
B, WSS 1. 3.5, 7 d 30—, BANEN %o
1.2.3.2 WAIVEENRR  PIEERR(TA) &5, SRR
REVR, SRR RRAED T TRINRE, BN Yoo
1.2.3.3 PRI GE S LU 250 g 552, R A SK-
GH10 S5 WP W2 0] e A e, BE i 3 Yk, fsr Sk
mg/(kg-h),
1.2.3.4 FAXTHL SR S4HHEL 5 R, HITFLERE R
DRIE X FRAGFRAL, FT AL EAEZ 10 mm SR 7[5,
AR 2 ANFL, 3 10 NFLER BT 50 mL B4
P, [[IASHIA 30 mL Z&18/K & E 20 min J&, M EH
TR P Z K LA KR I 10 min, BRI E



5455 5 6 H

A, A TSGR RIS 0 B AR T R R - 299 -

25°C J5IE B 53 Pyo AHXTH TN P/P,, TFAH
m 3 ¥R, BN Yoo
1.2.4 OPEEFREOMIE  XF 10 DIRSIFR M IRIE TR
XA 4N LT a" . Hrp, L3RR 52E, 1
{E AR DAL S R TAROGAE ; o FRORLLLR (.22, IE(H
FIHRLT
1.2.5 AEHFRSTEMME  FESHTACIE: FREUEER
R 1 g, Jm 10 mL ZE, i 2 KiFg &+, 185
10 min, #7 10 min, 10000 r/min &5.[> 5 min, B I
VEW 1 mL, FikE 5 4%, i 0.22 um AHLIEMR, ALK
M . 4% 4 : Phenomenex Luna Omega Polar Cq
(1.6 um, 2.1 mmx100 mm) ; £ & 30 °C; v kL&
5.0 puL; ¥ 0.3 mL/min; FshAH A: HEE; Wsh4H B:
7K ; BREEBE AR 0~2 min, 0~20% B; 2~3 min, 80%
B; 3~3.5 min, 80% B~20% B; 3.5~5 min, 20% B, J&
i SR EST IR, 1F B ANt B8 A it
L P S 0 ) (SRMD) #5525 Ha, 89 55 i, s - 4500 Al-
4500 V; BFIRIEEE: 550 °C; 5L <: 50 psi; IIFV:
50 psi; AT 25 psis BHEF A LTH)E: 10 Vo (65
R BT AR

CxVxD

HH R H X (mg/kg) = ——o0

Kb, X AL T R ITTE 5340, mg/kg; C FE
SR, ng/mL; V REESIRTR, mL; m AL S FRAE
&, g; D R
1.3 BRI

BEAFES I 3 R e, 5250 B i R SPSS
22.0 BAFEAT G 43 AT, $i HERR BOHT I b 2= v 33
TreHa] b3, P<0.05 FR/x 2257 8.3 ; i A OriginPro
2021 FAFHITEE .,

2 ZEREHMh
2.1 ClO, R R HA fm BB PRI £ 0a

] ¥ M [EI S (total soluble solids, TSS) 28 &
S AT EREDS, Rk XU . 2%, IS 5 R
WHE SRR, A& 1 iR, 820 075 A E I i

25
[Jck EET2
11 gZgT13
& aaa,
< ol a
_3\@: 0 b fabab baabab baabab
N
i
Esal
g 151
Iy
10
1 3 5 7

TP AL (d)
Bl 1 ClO, ZERe I B nT ik [ ) () 52 )
Fig.1 Effect of slow-releasing ClO, preservative on the total
soluble solids of litchi
VE: 7] — IR, AR AN ] 5 B3 os BT 2 22
5, P<0.05; & 2~ 5 [A],

ST TSS & EIA ANFRE M TR, UaBH TSS
Z 5 IRIR GRS DI AW FE . FEEE I
HATE], T1 £H/9 TSS & &= #K i 3 (P<0.05) &= T CK
H, W 7 d Al 18.43%, AV LA 1 d F I 4.6%.
UL BE MY ClO, AMPRRBIELE 75 4% TSS Fi i
B, YEFREZE A R A5 BT . WF 98 38 BH AR IRk B2 1Y
ClO, AbFERBAEZE AR YIRS i 450 S5 550 TSS &
IR R, XS ASIF T 45 SRAE—2

AV B MR (titratable acid, TA) 27547 118 A2 XUER
AR EEE R RN, ANE] 2 BioR, TA & EAEREA
W a2 5 LI R R, TR 5 d A,
CK 4Hiy TA &8 ETHE 0.177%, i T1 Z4Hi9 TA &%
B E(P<0.05) KT CK 4. TA &M FFEH
A PR PR A PRGN, AR AR AL R, 15
J% TSS EHEIIBAEIY . 5 CK ¢HAREE, T1 Hnl At
SRR PR ARG, VS5 A TR R 1 A= 4
R, R 7 d B, 54000 TA S EA TR, 7THE
ST HLIRAE R BT PR AT T AER

0241 ek m@T
020 COTI EZATS

aaaa ,aaa lb%w

0.16 |
ab a
0.12F b2
0.08 |
0.04 |
0.00
1 3

5 7
TP AN (d)
K12 ClO, G ReINT 7 B FT if 22 BR 5% k)
Fig.2 Effect of slow-releasing ClO, preservative on the
titratable acid of litchi

Al ERR (%)

R RSG 23 NP, I AR sy, S2 0 A
BERG IS A 3 ATAN, 75 A A R IR SR AR I kR
JE G R 3 4 ClO, SRR LH 70 A5 T Sk SR A
P A~ i 191 18] #9423 (P<0.05) K F CK 4H., Ui
ClO, AbHEATAT A 75 AL PR AE . A P oA,
ClO, ReiE il ST & H4 B 2 E R 34
A (COX) FE B SR BH Wb fe L s . IE e

160

a,da ek
2 —p!
5 1207 —
= P T3
E g0} .
- a
ﬁ EIN b bb
5| ce bbb ¢ bbe
=40t
\;

0
1 3 5 7
IEFEOREL (d)

K3 ClO, G RNt 7 T I S 32 (1 5 )

Fig.3 Effect of slow-releasing CIO, preservative on the
respiration rate of litchi



- 300 - £ Tl B

7 d B, T1 2HZ5 AL (I nTE 3 %< 38.40 mg/(kg-h), 14
FET AR PP H A, BT T1 AbERZH A) DA oD
WP R A LA T A T FE AR ZZ 70 A i BT 5 78

HAEXT L SR AT PR SRR () SZ AT R B, SR B A
LUBAR FEANET S NS, AEXT L St s R,
&l 4 Jrs, T2, T3 2H 7 B v e 24 1 8w m
X HL SR, I 3 (P<0.05) 5 T CK FIl T1 4. -
7 7 d BF, T3 HZ5 AL AAERT F S 2Rk B {H 35.84%,
BRI CK HI T 200.31%, BB & Clo,
JE IR T ZE A AN Y SE R o HL T ZH AR X
3R CK AR TE i 5 I W3 (P<0.05) 22
5, ULHIRHR BE 1Y) C10, SR % 7% A Zh i I I b AN
P Iy AL

60 -

C_IcK
sop LTI
= 2
S 40 AT a a
aaj30 a a b
= a
= 20F b
= aaaa c bb cc
10+
0
1 3 5 7
WP (d)

Kl 4 ClO, ZEREFINT 2 BT i SR AN R
Fig.4 Effect of slow-releasing ClO, preservative on the relative
conductivity of litchi

2.2 ClO, BRI i BiFEirs i

HRBERIE 1 O FRR AR AL AT S RSB )48 A
FEVL, tniE 5~1E 6 Fias, (iFFRbR L. o (HAE
(e EA A AN TR RR P4 e, 10 BH SR S Rl 25 T ) T8 1) SE
KMAS IR, HE R LT Otz el 25, ShAIAE 25, T1 41
AR T RS LA, I H o B R4 W3 (P<
0.05) /&= PRI T4 . Wk 7 d B, T1 73k LA
5 a"H>k 33.67 F120.89, FLIAPY CK ZH43-515 2.88%
1 10.13%. AWFFERW], iE 2SR EE ClO, 7T LA AL

TSR 75 AR, AERF5 B A, X S AW A5 R
#ﬁo
50
CJcK
45 - CTi
adag 12
4or ab o B a 2213
L35t ablLbb . Tabp
30+
25+
20
1 3 5 7
TP R AN (d)

K5 ClO, ZZREFIN 7 A% L5200

Fig.5 Effect of slow-releasing ClO, preservative on lightness
value of litchi

2024 4 3 A

40 - LIcK

[

-T2

30 ad g ag T3
S 20t
10+
0

m@za@ﬁz (d)
Bl6 ClO, BREFINZHAL o (H 5

Fig.6 Effect of slow-releasing C10, preservative on a”
value of litchi

Z7 I, T1 LR A R 25 -6 L BT B A . 79K
7 dBF, T1 7 B vl B JE Y . o 43 5 b 5] 81
CK ZH W HE 7 2.93%, 10.13%(P<0.05), ifij W1 35
SR EREAIR 34.54%(P<0.05) . SiAHZ, T3 HE5%%
25 7 d B AR B SRR B S H 36%, a ik [ B B Ik
1B 18.38, UiHHANIEZ AR | 55 B R, 29t Jo £
2. HFIRHKEE Clo, B O el s, W=
ClO, fsmiafutt, BATEAVER, AR OEE, ASH]
HePE ClO, X ZH5 A (A E | A6 T 22 KM i AT A8
R 2L Rt —2E 350
2.3 ClO, BERFIX it B RHIFNY

TR eI AEAE AR v i 2 e

2, AR Al HE REARILIE H SR
JE S B ] ) SE R sk AR TR REPTO, aniEl 7 Br
N, 551 d A, AL 7 d W R AETT AR
RAET W WM, O REAEEH R AL JRAETH R CL.
KA EALY) . JFAETT R A2, KHERT-3- 22U 44
ey KRR R AT R . 1 d, JRAET
2 Al. A2, Bl.B2. B3, B4, Cl. K4 35549, &
TR FLNETT . R T2 FE -3-O- i i bE T o 4
24 FpAE T FE iK8 66.96%, H v 7 FpE AL T E 5 L
49.68%, AT IS F A I I 18] 23 2 A8 fh e S B A
JHo Sui 5P X2 AR B I FAETE R T T 40 E
s, KPFEAF R AL A2 T EAF R, X548
SCEE I3, JFAETH R B AR, AEGRMPLEILRE
77, PR g o e 2 4614555 .- ClO, A —Fhoi
AT, ZEZH B Rl e S AL AR T 2 P R 3k,
1 AT 2R 53 o
24 HEBFERSXBETREXMS T

Stk —2E#REH ClO, XA P IE T R 5 iFTs
FRESEN, B X5 AR 60% Y 10 Fhibds 254 4k
TR 10 FhoCHAET ZMEIFTFENR L. o (A
ZERANFE 1 T s : CK 20 72 B e st B b, (a3
L™, a {HZWREAR, BN, 20 EaaWi 205, M
10 FhSCER MO AETT 2240 1% BRI A5 o0 i P, PRI itk
T FE SO WA T1 A2 AAEr
JECHH B], O 4224 22 FLME Y 5 0 LE A A
(P<0.01) IEAHIG, AHERECH 0.999, 55 o' H



%45 ol A, A TSGR RIS 0 B AR T R R - 301 -

JFAEF AL 14 T 1
JFAEF K CI ld - ]

R R ;g - !
JFAETT %B3 1d - ]

RAHGFAFU 1
JRAET 2 B4 14
JRAEH #B2 1
JRAETT R A2 1
JRAETT#BL

FKARHR3-OMHIT 14 —
T3 LRI L) ) ——
R AR =—a
AT ) =
AR R 3-OMAIR ALY |
AR R ) 1 m———
TGRSR ALY )
i3 R ALY 2 T
GEESUE SHIENE SRt —— ==
AGL-3-BTRLAEFT A 73 Jmer T3
R 7d L1 T2
OB A3 BT AL 7 Jmeee I T
HRZE (R -3-0- L FUMHT AL w == Bl <
%Atl: 3-BIRHAFF ALY  JEED
R — == :
0 100 200 300 400 500 600

FEF RO (mg/kg)
K7 ClO, RN Z BAETE 23t (5200

Fig.7 Effect of slow-releasing ClO, preservative on the anthocyanin content of litchi

R HAETERRG LT R A B AR

Table 1 Correlation between color indicators and key anthocyanin contents of litchi
GOEE AR JFAEHT R BUET R ;i‘?ﬁ JFAETHR I/iéﬁ%: FAEFE BUET R BER R BESR 13%7%‘30
Al Cl At B3 IR B4 B2 A2 Bl Gk
CK L: -0.117 0.024 —-0.333 —0.540 —-0.773 —0.504 —-0.507 0.185 —0.540 —-0.791
a —0.366 —-0.239 —0.567 —-0.730 —0.883 —0.699 —0.703 —-0.076 —-0.730 -0.914
1 L 0.883 0.359 —0.092 0.363 0.999™ 0.240 0.250 0.670 0.363 0.985"
a 0.834 0.208 —0.248 0.215 0.980° 0.088 0.104 0.705 0.215 0.945
.. L: —0.031 —-0.490 —0.006 —-0.019 0.406 —0.002 0.103 0.953:' —0.019 0.304
a —0.354 —-0.209 0.346 0.302 0.548 0.312 0.396 0.992 0.302 0.488
. L: —0.416 —0.249 —0.116 —0.391 0.069 -0.373 —0.384 —0.489 —0.391 0.107
a —0.372 —0.183 —0.070 —0.370 0.360 —0.375 —0.368 —0.455 —0.370 0.402

RN A I 3 (P<0.05), ** R A AR . 3% (P<0.01) o

B IEARSE, FASEFR N 0.980, 435 2R-3-O-Fi%]
B S5 0 LYEA 52 (P<0.05) IEAH G, AHE 25
A1 0.985. UiHHEAEHEE Y Cl0, AbFEEEYR /75 1Y
MR, HEFSLT (A (a0, W B HYE RIS 4235 K2 LbE
T ARG EH R -3-O-MIZ B B2 o i . AR
2, 7 FRIFAETT 3 TCl0, MR G 27T . R
ZEAFE-3-O- A M A LLARDT | SPEIROST o B LT (5,
M EEAETT R . M ClO, HIEHG K, X PAFPLL AL
B EZ WA BT RPATBFTHE, T1. T2, T3 AR 435
EAFLBE S @F o EAH S R B 0.980.
0.548. 0.360, SILAHMIAYIE:, 3 ACFRLH AR 42
22-3-O- A S5 05 o [EAHE R BB 0.985 [
% 0.402, Hirp, £ ClO, W T3 4h 2 Fher(ate
TR S5O 2E, UL SR E Cl0, $1H%
AETT R A T T, X35 A i r= A T AR
M, A 5T 2 A AT TR SR T B KA T RO

AL AT F0 A5 B R R R, B S AR AER)
HREE W EAHSE . BEAN, Qu S8R sl FL St el AR A
G ST S S RE R T AW &
A5 SR BRI R 3o S A TR AR, 25 e T 26
st 22 TG 0, B 5 AT, 6 i AR
FZ#8 7% . Khushboo 2557 [E] kL S H02 21K Bl i A ik 42
WIS S5 IR T 225 S R, AT — il A
AbER AT 5 | L RS G ANl . I 3 FhAS R
MAEAET ClO, AbFEXT 2 5 nkb e = T =&k
P R Bt AT KA A () ok SR A it = A T B, 4T
i FLINER T 25 AL TS 2R 6 O i s . AEAS R
W, FIEHEZE A2 5 T2 41 o« EM LE2 B3
(P<0.05) IEAHSE, FIAEEM TIHAETT R A2 4 T45H
R R IR R K 3, BRI IR AT I K,
RSP Lr . YRR FEET R A2 i & k%
{IRET, B T4 FES5A R PR, 2 ROR e £l iR



- 302 - £ Tl B4

2024 4 3 A

W23 B 2 BEAR, AT B B A5 o (I T B, 2&
A VEE 2 BB FSE
3 g
AT AR T C10, LB REFNIEA T 75 A A7

WESIEG, IR T ClO, ZEREFIAL PR 7 A SCHELE
HR GBI R . 45RFEW: T1 4(0.1 g
ClO, ZEREH) AL PR AT $2 55 75 R 5 b BT L BT IEAR 722 .
W 7 d B, T1 25 AT PERTEY) « o (B35 LEIF]
W] CK 413 #2717 2.93% F1 10.13%(P<0.05), T
I 59 % i 2 REAIR T 34.54%(P<0.05) . SIAH,
T3 2H(1.2 g ClO, ZERER)) AL PEZHALAESS 7 d AHXTH,
FARGA R EE 35.84%, o IAFFE I EARME 18.38, 4 fif
LEAREIA | R, RGN BT 22 . A AP IsAE T
# Al.A2.Bl1.B2. B3, B4, Cl. K4 HEMY) . &
A FEFURET . RAH R -3-O- A 55 10 Fip
SREAETE 5 ORI AR D AT R B AEI Y]

M, T1, T2, T3 7% o (0 5K 4235 2= U T
AIAHSE RELST 91 0.980. 0.548. 0.360, 5K 4353 -
3-O-F %= BH Y AH ¢ AR K0 0.985, 0.488., 0.402.
T1 A4y T B i P, 1 T3 43T Homis 746
TR AR50, N TR . IZWESEXT Clo, 22
BTEZL R EE T RN HPRAE T B S IEA, ZRAET
ZE A S S IR LT IR A ST .

SEHK

(1] 3w, Ak, XA 5. B ARER YT A B REHFTIRR
ALK R BRI A ERH R [I]. £ T A5, 2022, 43(3):
81-87. [ XIE C,LIN L, WU G Y, et al. Extraction and purification
of a-type proanthocyanidins from physiological fruit drop of litchi
and study of antioxidant activity[J]. Food Industry Science and
Technology, 2022, 43(3): 81-587. ]
(2] %7, BA, &M, F ARSI @K H AR SEER

(J]. & & T 1 ,2022,43(10): 51-55. [ HUANG F, TANG I,
HUANG M, et al. The effect of low temperature combined with air
conditioning packaging on the preservation of litchi[J]. Food Indus-
try, 2022, 43(10): 51-55. ]
[3] #Fmeil, T, R, 5 MEMIREROESREH
HOR TR EF RO ], &S 55 K B Tk, 2022, 48(24): 124-130.

[ JIANG X L, WANG N, CHEN H B, et al. Preservation effect of
laser microporous preservation bag packaging on postharvest lit-
chi fruits[J]. Food and Fermentation Industry, 2022, 48(24): 124~
130.]
[4] ZAo7, R, 8T 5, F. B HHI T BNREARR B,
F #4547 [JOL]. #5454 F 4R 1-14 [2024-02-03]. http://kns.
cnki.net/kems/detail/46.1019.5.20230106.1013.002.html. [ WU X
Q,ZHU R, ZHONG Y X, et al. Analysis of nutrient input limit stan-
dards and reduction potential of litchi in Hainan [J/OL]. Journal of
Tropical Crops: 1-14 [2024-02-03]. http://kns.cnki.net/kcms/detail/
46.1019.5.20230106.1013.002.html. ]
[5] S, BHe, 485-F, . HdieT EHAF MR b A%
R XA 72 (7], #a Rk # 5 ,2021,41(12): 117-122. [LU R,
LIANG C H, ZOU H P, et al. Refined agro-climatic zoning of litchi
in Hainan[J]. Tropical Agricultural Science,2021,41(12):117—
122.]
[6] 3, KEm, L%, F —RARRLILI HH ARG B S

Rt % ovh (0], & & A H,2013,38(6): 46-50,53. [ GUO Q,
ZHANG Y L, WANG J D, et al. Effect of chlorine dioxide treat-
ment on postharvest storage quality of litchi[J]. Food Science and
Technology, 2013, 38(6): 46-50,53. |
[7] &2, IR, 5535, %.ClO, %4 1-MCP st R4 H A F
MRS R AR [J]. &S T, 2021,21(3):29-34. [LIY X,
CHEN J, LI F F, et al. Study on the effect of Cl1O, combined with 1-
MCP on the freshness of seedless litchi at room temperature[J].
Preservation and Processing, 2021, 21(3): 29-34. ]
[8] Ratal AL, KR, F AR AKLESRFERE L
TR AE R A H ] &S T kA, 2021, 42(18):
387-396. [ ZHAO Q Q, HU W Z, CHEN G, et al. Effects of chlo-
rine dioxide gas treatment on post-harvest physiological metabolism
and quality and safety of fruits and vegetables[J]. Science and Tech-
nology of Food Industry, 2021, 42(18): 387-396. |
(9] SR, ka4, X, F. ZRAA LN 09 H) & F T LIRAR
SRR AR U] & B A B T 2k, 2023,49(6): 149-155.
[ DENG H, ZHANG R H, WU G, et al. Preparation and evaluation
of slow-releasing chlorine dioxide preservative on longan[J]. Food
and Fermentation Industries, 2023, 49(6): 149—155. |
[10] #AMeE, &, 210k, £ BEREFERERRAEFTER
209 #F 52 (3], &A%, 2006(10): 600-603. [ HU Y X, L1J, HUI
B D, et al. Study on the main nutritional and anthocyanin compo-
nents in blueberry fruits[J]. Food Science, 2006(10): 600—603. ]
[11] RRF, #E=E, X% F FLFRRALFTETLF YA
X B F o4 1] RAtA3,1992(3): 134-137. [ZHAO ZF, XIE]
B, WU G F, et al. Analysis of factors related to anthocyanin devel-
opment in Fuji apple pericarp[J]. Fruit Tree Science, 1992(3): 134~
137. ]
[12] A, &, BBF, T 2 RBALSRENBES
MAP # 8 “Je - K7 5 4 [J]. & & A+ 4, 2013, 34(8): 279-283.
[ YANG S P, XIE J, QIAN Y F, et al. Chitosan composite preserva-
tive coating and MAP for preserving "Fei Zi Xiao" litchi[J]. Food
Science, 2013, 34(8): 279-283. |
(13 ] Gk, 20k, M2, 5 RARG AL ALK RIEF
(M]. &b P B4 T 2k B g4, 2007. [ CAO J K, JIANG W B,
ZHAO Y M, et al. Postharvest physiological and biochemical exper-
imental guidance for fruits and vegetables[M]. Beijing: China Light
Industry Press, 2007. ]
[ 14] DINESH R, SHARMAI P D, KUMAR S. Effect of total solu-
ble solid during storage of litchi fruits under different temperatures
[J]. Advances in Applied Science Research, 2014, 5(2): 117-121.
[15] 3L, FXA, ¥, F. —RAET KD RRE AR 49
o [J]. 4R 8 541, 2021,21(2):20-27. [KONGFN,LIWY,
LUO P S, et al. Effect of chlorine dioxide on the freshness of wood-
en milk fruits[J]. Preservation and Processing, 2021,21(2): 20—
27. ]
[16] #3, A Fit, AR, £ BRI RSENSLEREH
R & R wg ¥ om (1], & A3, 2012, 33(10): 282-286. [ XU P,
QIAO Y J, ZHOU H J, et al. Effect of solid chlorine dioxide preser-
vatives on the freshness of summer black grapes[J]. Food Science,
2012,33(10): 282-286. ]
[17] CHEN Y H, SUNJ Z, LIN H T, et al. Salicylic acid reduces
the incidence of Phomopsis longanae Chi infection in harvested lon-
gan fruit by affecting the energy status and respiratory metabo-
lism[J]. Postharvest Biology and Technology, 2020, 160: 111035.
[18] IBARRA-GARZA I P, RAMOS-PARRA P A, HERNA-
NDEZ-BRENES C, et al. Effects of postharvest ripening on the nu-
traceutical and physicochemical properties of mango (Mangifera in-


https://doi.org/10.1016/j.postharvbio.2019.111035

|1

%458 % o - T

=

AN AR TG A il o S AR5 2 AT - 303 -

dica L. cv Keitt) [J]. Postharvest Biology and Technology, 2015,
103: 45-54.

[19] FH%, BEF, RAH, 5. 4K ZnO RS LT F R 88
R oy AR ] & % A3, 2019,44(10):33-36. [ LI H D,
JIANG J N, ZHANG C M, et al. Study on the effect of nano-ZnO
cling film on apple freshness preservation[J]. Food Science and
Technology, 2019, 44(10): 33-36. |

[20] PARVIN N, RAHMAN A, ROY J, et al. Chitosan coating
improves postharvest shelf-life of mango (Mangifera indica L.) [T].
Horticulturae, 2023, 9(1): 64.

[21] LINY X, LIN HT, CHEN Y H, et al. The role of ROS-in-
duced change of respiratory metabolism in pulp breakdown develop-
ment of longan fruit during storage[J]. Food Chemistry, 2020, 305:
125439.

[22] PEREZ-LOPEZ A, CHAVEZ-FRANCO S H, VILLASE-
NOR-PEREA C A, et al. Respiration rate and mechanical properties
of peach fruit during storage at three maturity stages[J]. Journal of
Food Engineering, 2014, 142: 111-117.

[23] Fthth, mardf, 28, 5. L& hapb st oi 5 Am A
A3 AR %o [J]. B R S8 4R, 2023,39(1): 62-70. [LUQQ,
FENG L J, WANG S, et al. Effects of complex salinity stress on
physiological and biochemical indicators of fresh grapes[J]. Chi-
nese Agronomy Bulletin, 2023, 39(1): 62-70. ]

[24] GUO Q, WU B, PENG X Y, et al. Effects of chlorine diox-
ide treatment on respiration rate and ethylene synthesis of posthar-
vest tomato fruit[J]. Postharvest Biology and Technology, 2014, 93:
9-14.

[25] MRER, $amE, FARE F Dt h AT 202 7 %
WA R (0], 7 AHCF $ R 44R, 2010, 30(5): 88-91. [ CHEN A
K, HANR H,LID Y, et al. A comparative study on the determina-
tion of relative conductivity of plant leaves[J]. Journal of Guang-
dong College of Education, 2010, 30(5): 88-91. ]

[26 ] FANGF, ZHANG X L, LUO H H, et al. An intracellular lac-
case is responsible for epicatechin-mediated anthocyanin degrada-
tion in litchi fruit pericarp [J]. Plant Physiology, 2015, 169(4): 2391~
408.

[27] XIE C, WANG K, LIU X W, et al. Characterization and
bioactivity of A-type procyanidins from litchi fruitlets at different
degrees of development[J]. Food Chemistry, 2022, 405: 134855.
[28] ZHAO Q, ZHONG X L, CAI X, et al. Comparative physio-

logical analysis of lignification, anthocyanin metabolism and corre-

lated gene expression in red toona sinensis buds during cold
storage[J]. Agronomy, 2023, 13(1): 119.

[29] YAN Y F, PICO J, GERBRANDT E M, et al. Comprehen-
sive anthocyanin and flavonol profiling and fruit surface color of 20
blueberry genotypes during postharvest storage[J]. Postharvest Bi-
ology and Technology, 2023, 199: 112274.

[30] SUIY,ZHENG Y, LI X P, et al. Characterization and prepa-
ration of oligomeric procyanidins from Litchi chinensis pericarp [J].
Fitoterapia, 2016, 112: 168—174.

[31] MIRANDA-HERNANDEZ A M, MUNIZ-MARQUEZ D B,
WONG-PAZ J E, et al. Characterization by HPLC-ESI-MS? of na-
tive and oxidized procyanidins from litchi (Litchi chinensis) peri-
carp[J]. Food Chemistry, 2019, 291: 126—131.

[32] sRmhzh. LAE R3S RR BRE EFAEW A2 [D). &
2 8. AHHEIFE S . 2019. [ ZHANG H W. Preliminary re-
search on color variation of pericarp in hawthorn hybrid offspring
[D]. Qinghuangdao: Hebei Normal University of Science and Tech-
nology, 2019. ]

[33] x| 2%, £7%, ¥, F ERFEMLFHFBAI> LT
EALB X B[] & & A4, 2013,34(17):47-52. [LIU Y L,
CHE F, GUO Y P, et al. Correlation between changes in soluble
sugars and anthocyanins contents during fruit coloration[J]. Food
Science, 2013, 34(17): 47-52. ]

[34] WER, FH#F REAL ZARFFHZRILMMAAR
AT (). F BBk, 2016,35(6): 161-164. [ TIAN X Q,
DONG Y P, ZHAO D J. Optimization of extraction process and sta-
bility study of black rice anthocyanins[J]. China Brewing, 2016, 35
(6): 161-164. ]

[35] 3pz, MER, TR ARRLF TR L
TR, 2011,464(3): 13-15,17. [ GUO H, YANG W M, WANG
J X. Study on the stability of anthocyanins in the peel of jujube[J].
Beijing Agriculture, 2011, 464(3): 13-15,17. ]

[36] QUSS,LIMM, WANG G, et al. Transcriptomic, proteom-
ic and LC-MS analyses reveal anthocyanin biosynthesis during lit-
chi pericarp browning[J]. Scientia Horticulturae, 2021, 289(17):
110443.

[37] KHUSHBOO A, HIDAYATULL A M, TUSHAR R J, et al.
Expression profiling of candidate genes for insight to pericarp
browning in Litchi (Litchi chinensis Sonn) [J]. Current Journal of
Applied Science and Technology, 2019, 33(2): 1-10.


https://doi.org/10.1016/j.postharvbio.2015.02.014
https://doi.org/10.3390/horticulturae9010064
https://doi.org/10.1016/j.foodchem.2019.125439
https://doi.org/10.1016/j.jfoodeng.2014.06.007
https://doi.org/10.1016/j.jfoodeng.2014.06.007
https://doi.org/10.1016/j.postharvbio.2014.01.013
https://doi.org/10.1016/j.postharvbio.2023.112274
https://doi.org/10.1016/j.postharvbio.2023.112274
https://doi.org/10.1016/j.postharvbio.2023.112274
https://doi.org/10.1016/j.fitote.2016.06.001
https://doi.org/10.1016/j.foodchem.2019.04.020

	1 材料与方法
	1.1 材料与仪器
	1.2 实验方法
	1.2.1 ClO2缓释剂的制备
	1.2.2 ClO2缓释剂处理荔枝
	1.2.3 品质指标的测定
	1.2.3.1 可溶性固形物
	1.2.3.2 可滴定酸
	1.2.3.3 呼吸强度
	1.2.3.4 相对电导率

	1.2.4 色泽指标的测定
	1.2.5 花青素含量的测定

	1.3 数据处理

	2 结果与分析
	2.1 ClO2缓释剂对荔枝贮藏期品质指标的影响
	2.2 ClO2缓释剂对荔枝色泽指标影响
	2.3 ClO2缓释剂对荔枝花青素的影响
	2.4 荔枝色泽指标与关键花青素相关性分析

	3 结论
	参考文献

