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Abstract: Gaseous chlorine dioxide-releasing film was prepared using sodium chlorite and citric acid as the main
raw materials. The antimicrobial properties, chlorine residues, and effects of the film on the nutritional and sensory quality
of fresh-cut pitayas during storage at 4 ‘C were investigated. The results show that, in a packaging system containing the gaseous
chlorine dioxide-releasing film, the gaseous chlorine dioxide release time was 24~28 h and the maximum chlorine dioxide
release was 0.44 mg/L. Moreover, higher sodium chlorite and citric acid content in the film resulted in faster chlorine dioxide
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release rates and shorter release times. Chlorine dioxide-releasing film effectively inhibited the growth of bacteria and yeast.

Chloride and chlorate were the two chlorine residues detected in the fresh-cut pitaya treated with the chlorine dioxide-

releasing film. The chloride content increased significantly over the storage period. In contrast, no significant differences

in chlorate content were observed between the treated and untreated groups, indicating that this treatment does not cause

chlorine residue-related safety concerns. The results also suggest that the film significantly inhibited decreases in the soluble

solid content of the pitaya. On the 8th day of storage, the titratable acid content increased by approximately 10%. The

chlorine dioxide-releasing film caused losses of vitamin C and total phenols in the pitaya; the vitamin C content decreased by

17%~32% by the 8th day of storage. The total phenol loss rate could be significantly reduced to less than 27% by reducing

the sodium chlorite and citric acid content in the film. In addition, the chlorine dioxide-releasing film effectively alleviated

pitaya browning while remarkably reducing peroxidase activity in the pitaya. Therefore, chlorine dioxide-releasing film can

prolong the storage life and maintain the quality of fresh-cut pitaya.

Key words: gaseous chlorine dioxide; fresh-cut pitaya; antimicrobial; chlorine residues; quality

KR BN FEFRE R B, 7 1) H
KSR, EIRE R A RS2 A 0 A KR
M. KERRLEFREE, HEHHEE. &,
R 4T 4S5 2 FIE I S . KR OB FEAE W K I IR
HAEPR. g, BRILR. WaRar . bbb
S P A IR . A AR A T 22 0 R I i R
FIYH B R R R Wi 5, D) KO A
JIE LA (P PRl A B R B 52 3 R SR
SR K IRE L V15 G, BT I B s pLag
Pf DA S e AR AP B R B & P AR AR AL, AR
GslArth, ARWR. Bk, ERVIR RS
P&, SEOE MR MR K. ShAb,
25 5 V153 38 23 B AR IR S 20 20 1 SR SR U AE 0 1
71, SSBMAEMEE, JIREMZEN . 8
Tk AR T 46 ik A A B i R A ) e o R AR
A K R B 1) 7K R AR A s R R R R ) B g
1o SR EE) K R AABOE SR, B L R IR A
EH. Fk, N TR EEY) KO R e At
FAEK B2 A, A K 3d AT i ) kO SR AR
PR HA

TR E (Cloy 2 BA S T A A 4
(WHO) Hiihf—Fhzz 4, @i, s s IEE
FE A, 5AE Clo, Mitk, W& Clo, BT
EFEM A KT, By, TASAT b 3 N .
SR, A ClO, ARy #iE. ZFiEhE.
BIS SR AL e B Clo, A H )1 4&
T T PRI B 5 % T RS . RN 5 T,
W RERM, KA ClO, AbH X 55 2% 1w 1 K+
B VTTIRER . 25 WRE 1 55 8500 B B A R I I K
MY, ERHTER. WA B RSN A
Tl 257K SR B S PR, 38 W] DA RO AE 22 BT 5

ARR R, ARSI RES Clo, BB IR RS
& ClO, AL B U] KO R AR B RCR, i A&
CIO, AbE & ) s UK B 1 DL b O B U1 KO SRS
Frah SR AIRE I, DAONIE D) KO R 33 Clo,
Tk DR L2 (A T 5 B A

1 MRI5REE

1.1 FoE SR

KRN T TN SR R R T8 TSR
T ARG s AR . A A, KA
A BB TR ST, 1T RE R
WA s p- RIRS . AR PRI S 9 [ = i 4t T
IR AEIRIECE R A s SPRECRBUR. S
FALBRIA T T R AR AR AR s &
BUONE AT al, TR R E R A IR AR s G
IKCEER A HTEE, T RET E FRMAE T HRA
Al AR TR TR A AR s B S,
BR8N TKBRER AN AR 38 N oM 4t
TR RIERR AT KPEET. KbEREE.
AR AR R bR, 1T Ab R
A THAR B -
12 FENBEL

D3024R £ A IHA VR DAL, SR EFERE S5
SCILOGEX A ] 5 B NAfreAX, H Stanley 2] ;
LC-20AT 75 JOBUAH (38 4%, H A By i#: A 7] ; Ultra
Scan VIS 4 H Z) 1 7%, £ [E Hunter Lab /A & ;
TA-XT Plus i #4 73 #r4%, 4 [H Stable Micro System
A UVIB00 % 4h ot it HA R AR,
PB-10 #! pH it, ##[F Sartorius 24 7] ; HWA-26 7l Hi
PAER K, i —EREAER A .

169



MK EmBHL

Modern Food Science and Technology

2024, Vol.40, No.2

1.3 R %

13.1 Rk
13.1.1  JERHAb e

¥ KRB G, #ATH . B, U, U
FIEEN (1£0.1) cm.
1.3.1.2  CIO B U I il 4

MR 1R, BIWAIRM. AR, S
f- SRR AR BB e 7 & A3 S B AL
(MMv.QO001, H R IEHARA IR AR FrLiREN
Br e BRI, FERURR S 50 mmx50 mmx1 mm.
F1 ERRLEAPRIMIERERN., 1T5E. TAEULS

Hp-IHIHE
Table 1 Sodium chlorite, citric acid, anhydrous calcium
chloride and f-Cyclodextrin (g)
TR TR AR KIS B- TR

PUEE | 1 1 5 15
2222 0.6 0.6 5 15.8
A3 0.2 0.2 5 16.6

1.3.1.3  CIO, B BUIR i Ab 2

WA 1 s e, HEPs
750 mL. LA, K — 5 N EH A — B Clo,
TR TR i B0, LU 100 g 811K
RIS M E A SRR, REREHaka. 1t
B, BRSO B A D7) K Ol SR AR KR SR R B
A RRAS ClO, e DA BRSO I B35 A ER A g %ot R
BRI E T 4 CAEME, (E250. 2. 4. 6. 8
RS BEHLECRE 5 &o

1 & ClOo, BEH B8R TR

Fig.1 Schematic diagram of package with chlorine dioxide

generated film
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Table 2 Standard of sensory evaluation on fresh-cut pitaya
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2 GERE, XTI TP & AN IR 6 d 1
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Table 2 Effects of chlorine dioxide generated film on TSS, TA, Vc and TP contents of fresh-cut pitaya

A 18] /d Ck 238 ] 438 2 A3 3

0 20.66 £0.09®  20.22+0.08" 21.29+1.25"*" 2256 +0.07°
2 10.75£0.11° 2158 £1.16"™ 24.40+1.72® 27.74+051™
4 1531122 2783056 23.34+0.07"" 15.27+0.75°
6 12.61 £0.08°  20.53+0.35™ 24.84+0.08" 17.87£0.29%
8 11.41 £0.51°° 2694091  23.69+0.99" 25.59+0.24°
0 13.38£0.02°  14.89£0.34® 1583 £0.26" 14.27£0.11
2 1452035  16.15£0.15" 1556 £0.10"*  16.74 £ 0.09®
4 13.71 £0.13"°  16.83 £0.05"  14.79 £0.04®  14.86 £ 0.04°"
6 13.76 £0.23"®  17.09 £0.05** 1731 £0.28"  13.81 £0.03"
8 14.05+0.18" 15.87£0.05"* 1520+0.12° 15.52+0.14™
0 31.63 £3.62*"*  30.84 £4.65" 34.56+7.48"  33.19+9.67
2 38.01 £2.57** 3026 £4.25"  29.71£9.23"®  36.90 +3.83"*
4 3631 £2.68  30.95+3.09" 31.99+844™ 37.83x+7.41™
6  36.64=324™° 28.13+£4.15"° 31.62+3.83"° 26.18+2.03"
8 3526 £5.96" 23.83+3.72°* 28.99+576™° 25.66 +4.87"
0 810 0.17*  4.61£036™  7.97+0.10"  8.58%0.59""

2 8.45+0.69 507035  6.83+0.03"  6.90+0.14™

4 7.98 £0.21"  4.66+0.27 6.86 £ 0" 7.21 £0.43""
6 8.670.60"  443+0.69°°  7.80+0.01"  6.26+0.19°C

8 6.11 £0.82"%  4.11£0.84"  6.30£0.50"  6.24+1.09™

E: RE KB S AT —I R RE A4 6 kiR (P<0.05), RF) B3 AT B —/A A RRF B 6 ki (P<0.05).
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Fig.5 Effects of chlorine dioxide generated film on the
hardness of fresh-cut pitaya
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Fig.6 Effects of chlorine dioxide generated film on the color
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Fig.7 Effects of chlorine dioxide generated film on POD and

PPO activities of fresh-cut pitaya
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