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RO, NHS (2013) 133 2 b5 15%IAHEIC
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T U T 60~T0C D TARMEGR I Z SB35
L, BNGTCT T T TRICHRE LT b DIz
TIRRG O S BHEFFTE 5 2 LG S Tn
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DL EHER L TWATZD, #AKMHI D 72D DB
FERIO PRI EZ R T HLER D H. £z, A F
TR FUATFNZRAT T —EBEBLOI LY
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ZIHIh R A2 A LT,

)y ke L HICEEEE LY RAEH
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Tl L, HAERIROK 30 SRICITATEDR
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HAEIT RGBT DT, KSR X DM
BENRECTHoT-Z ENEZLND.

1) T IA HRE LT U AR AR, ML) b
UL 0.1~0. 4% & ETe s v v 7HIZ 30 43
RETHILT, BIRICERELEXDZ L
8% % 3~5 Kl 2 Z E B FEETH -
U



Rl WL & > 7 —AFJElE 55 12 5 (2022)

6. 5IAXHEk

L FERME « ARHRAT - B EYE - S I S, 2017,
5 OIS K OREIZ B3 5 Bl B 38
DOBUR L A% OBRE. HARRLR Y s
F5. 64(8) :391-428

BE AL - LS. 1993, SRS L, BRAG TR
RENDEA T IORKE = 2T L5 &
(CRIF TR SRS, 62(3) 1 633-
639

Ding, C-K., K. Chachin, Y. Ueda, Y. Imahori and
H. Kurooka. 1999. Effects of high CO;
concentration on browning injury and phenolic
metabolism in loquat fruits. J. Japan. Soc. Hort.
Sci. 68(2) : 275-282

Ding, C-K., K. Chachin,, Y. Uedaand C. Y. Wang.
2002. Inhibition of loquat enzymatic browning
by sulfhydryl compounds. Food Chemistry
76:213-218

Fuchigami, M.,N. Hyakumoto and K. Miyazaki.
1995a. Programmed freezing affects texture,
pectic composition and electron microscopic
structures of carrots. J. Food Sci. 60(1):137-141

Fuchigami, M., K. Miyazaki and N. Hyakumoto.
1995b. Frozen carrots texture and pectic
components as affected by low-temperature-
blanching and quick freezing. J. Food Sci.
60(1):132-136

dTHRESR - BB - S, 1990. 7 L
LEEEIC X DWET Y ORBBEIE. &
HHFZE. 11(1) @ 1-9

MM . 1975, MW EMOBRIZONWT £
D1 RS - IMREF RO, 2 —/L R
F— %8, 1(4) : 26-34

A M- BT, 1976, Y I U RED
HAEIZ X D EROIRIZONT. FEYR
MERE. 45(2) @ 187-191

TR - RS - ANRES T - HEHSE—.
1988. A F A DEHEF L OB AT T2 3
D anEZ . R A IR
52 : 18-24

Moo - M R 1985 YORERY 7=/
—NA T =B OMWE. RIS i
ety (B - NEREE) .36 (BRSI) 1156

FAARIETR « /NRSER - BKEE— - JER - I
T FFE—. 2009. U A HHEREOMEE
BT K DreZ il Hdiy & £ oI, BHURRE
FHdht o2 AR, 12 1 2024

MR, 1995, BRI 1T DK ARG O
AT - HAH & E ORI TA~DIEH. AAR
iR T EEEE 42(3) 1 210-217

FRATK « Md. Parvez Islam.  2012. 7V = A
MOFMABLOBA FLR, L —24L
HIC £ 2 F R O IR TIE. R EBR S 1.
24(3) : 185-192

FHEAER - ARFE—. 1998. KU 7=/ —/L A%
T H— LR OB M —. H
AREAFFF Y258 456(3) 177185

Murata, M. C., Kurokami, S. Homma and C.
Matsuhashi. ~ 1993.
immunohistochemical study of apple chlorogenic
acid oxidase. J. Agric. Food Chem. 41(9):1385-
1390

HOARERS - ARARGHE. FRLBERIZ K DHERA D)
SZBIG. 1963, AARS THESFREE. 10(6)
: 211-216

HHEERS. 1997. U BME T A2HL e L
gk, At A D b pl-227

HARTFIR - BIR & - REFFEC. 1993, FNFE
TRUDOKRY 7z ) —NFF T —EE
PEIZRAE AL T R U ARE L pH O
B NBUR BT JE T JE B . 28 37—
43

s . 2017, EPEEM L LZRE=
A— b R L AR, 58(8) 1 460-466

REAZE - JIFS SRR - B K. 1996, KEGO
REWMEIZH T 2 EWERMABRORE.
i ] B = 2 A RIS I JE . 15 ¢ 5T

KG72 - I B 1967, ZUlmHE L 7-hEw
AR PNIC T & 2K OEF BB SR, K
A, AEWiE. 25 21-28

Pizzocaro, F., D. Torreggiani and G. Gilardi. 1993.

Immunochemical and

Inhibition of apple polyphenol oxidase (PPO)
by ascorbic acid, citric acid and sodium
chloride. J. Food Proc. Preserv. 17:21-30

Roy, S. S.,, T. A. Taylor and H. L. Kramer. 2001.



INTAEEO D0 BT R ORI I O % D18 28 4]

Textural and ultrastructural changes in carrot tissue
as affected by blanching and freezing. J. Food
Science. 66(1):176-180

VEfEFRZ. 2000. BN THRERMIRE 11 B R
CHER, 0. BT Bk SUbB A,
p465-468

RS, 1983, B LEEE U RAO AL EN
([ZOWT. FBUEFHES. 34(3) @ 148-152

gAML 2018, AERBOBVWLEEY RS (—
BEEE) . SRR (PR - ) .
A& X -« 74— - =R, pa87-502

WU - REECR - KHEFEF. 2015, MR [
L OFEMRE RITES O B R PE
EHATTTEATIIZE . 53 ¢ 24-29

NH &P IH « FEARFER - JREIFRE A - AL
- NI - KRARIEF]. 2013, k& H
DTN RICB T D098, KRELFRY
FBCRWFICACEL. 49 @ 71-76

Van Buggenhout, S., I. Messagie, V. Maes, T. Duvetter,
A. Van Loey and M.Hendrickx. 2006. Minimizing
texture loss of frozen strawberries: effect of infusion
with pectinmethylesterase and calcium combined
with different freezing conditions and effect of
subsequent storage/thawing conditions. Eur. Food
Res. Technol. 223(3):395-404

IS - mEEESE. 2016, WIESF > 17 -7

VAL OB L EFEHIE L 72828
AL, BUARRRSENTSE. 68 @ 111-112

AR « ZWWEd AT - FHESE -
PR« PINIEEE « (LA, 2017, RAh IR
DI - SINEN - SEALER DTS, RRRFONBH 2017
79729

Zhang, X. and X. Shao. 2015. Characterisation of

polyphenol oxidase and peroxidase and the role
in browning of loquat fruit. Czech J. Food Sci.,
33(2):109-117

Summary

To provide frozen fruit for processing year-round, loquat (Eriobotrya japonica [Thunb.] Lindl.)
is sometimes frozen. To improve the quality of thawed fruit, we studied the effects of freezing rate
and inhibition of browning by sodium chloride. Vacuum-packed loquat flesh with syrup was frozen
by immersion in an ethanol bath cooled to —30 °C. Samples passed the phase of maximum ice crystal
formation in 90 s, and reached the preset temperature within 30 min. In thawed loquat flesh, the rate
of drip after freezing in cooled ethanol was significantly lower than for fruit frozen in air. The elastic
modulus and the force at plunger penetration to 20% of the thickness were higher and the rate of
rupture strain was significantly lower for immersion-frozen flesh than for air-frozen flesh. The
immersion-frozen flesh had a firmer texture and was easier to bite apart, compared with air-frozen
flesh. These effects are likely related to the small amount of cell damage attributable to ice crystal
formation in the immersion-frozen flesh. Dipping thawed immersion-frozen loquat flesh in a sodium
chloride solution (0.1-0.4 %) for 30 min inhibited browning for 3-5 h, without affecting palatability.



