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Table1l Effectsof different heat treatments on fruit quality
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G Gei TN e ROWBIREY%  EEAEEU%

X 472+012b 47.35+064cC 1120+ 252b
38C, 5h 327+025¢c 60.00+026a 0.00+0.00¢c
45C, 5h 433+042b 5420+127b 9.30+0.10b
52°C, 5h 574+019a 5310+038b 66.67 +5.67 a

46.67 +0.02b
28.00+0.01¢c
41.67+0.02b
83.33+0.05a

Ve ROHTEI TGS W (P<0.05).
2.2 FRALIBIS SRSCREE A0 LT R0

HIE 1wy UL, R3S R YT IAD R SR S Al 152 A4
B TGS T AR AT B, ek R SR
g 3 JG L T AR R A PR DT R A IR

80
wE—l——y

60 ¢ 0
“ \”‘\,\

=
o
# o4
S
T = C
0 —0— 38C,5h
L 1 I} 1 1
0 7 14 21 28 35

Wi e /d
b AR

B 1 AR R ok T R0 #h
Fig.1 Effectsof heat treatment on fruit firmness and yield of juice



296 AN TR R

2009 4F

MG, T RS IR SRR S E . b B
B (P<<0.05) I F A fE () BRI TR RN F%,
JEek 35 d Jim, i JEUERL SR A B2 A 2R 3 il BT 101%F1
T 32%, T AR ER R SEA 430 T 39%F1 R E 14%.
DRI, Ak 38Ty 48 225 gk 2 R S R R T A MR RER - R
35 d JE ATy PR IER L I B T

2.3 #HAIEIF PAL. POD #0 PPO BEMERAKRESEN
A

REAE B 52 PAL . PODAIPPOE 14 bt 25 It ik 2 1) S K- 1717

2500
| x/f/.
g
2 1500
o 1000 §
3 —— CK
=
& s00 | —— 38C,5h
1 1 1 ]
0 7 14 21 28 35
T g 1] /d
a. X PAL iG PR
4000 -
2 3000 |
=)
~
& 2000
E 1000 C K
—— 38C,5h
1 1 1 ]
0 7 14 21 28 33

g A /d
. ¥t PPO i MR B2

T (Kl2a, b, €. FAAbEERSEFIPALTE AR K I HT2
JE b T e m v ek RS, 3 AR B S PAL
TR TR B (P<<0.05) Ik TR SRS, #
AN ], b 2% (P<<0.05) 11 7 PODAIPPO
T B TE o RS R I TR K T, AR
S 11 T 37 Ak BT A 5 35 7 m A T S 5 R, {ELE i
A G AL HE R (P<<0.05) i) T AR Z AL R i
35 dJE, MR SR 5 2 B & N IEHT #70.65% b A &
1.50%, fjAbBEERSAN FAF421.13% (E2d).

2500
~ [ —— CK /
w2000 o _

_E —LF— 38C,5h
2 1500
el
B 1000
[}
E 500
0 7 14 21 28 35
I g i) /d
b. 3 POD &R
18
—— CK
e —0— 38C,5h
=12
P

0.9
s
= 06 [
¥

03

1 ]
0 7 14 21 28 35

et /d
d. A 2 i BRI

B2 #4LIETPAL. PODAPPOE KA R4S %h
Fig.2 Effectsof heat treatment on activities of Phenylalanine Ammonialyase (PAL), Peroxidase (POD), Polyphenol Oxidase(PPO)and lignin content
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Fig.3 Effectsof heat treatment on Polygal acturonase (PG) activity, contents of protopectin and water soluble pectin

3 i i

TSR S B e T IR . AT 4 R AR T 2 40
BEW) R RN, O RS I e by, R X
RS R AT U G . — M S AE s 2 1 R,
41 P B o A A AR AT SR SE T B AL AT R 1
P (EHEAE SR SEAEARUR Iy, 40 iR 4 o (1) 4 it
4 A 1 S B2 SN N S B i NI A e £ A NI
SPECR AR MOIRAEIR, BRI fh v . PALSE
AT ZE A AU ) DB o SR FHOE VR B 1) 1- S A T U
(1-MCP) Ak BRIt 75 5 A R0 74 T REAE B
SEPALYE M IF FRAR AR U ZE B im, AN 93CES S SR T A
W5 TR AMIR 20 ab B 25 38 i PALTE P S IR I 3 7
B, (RS RAKRY . PPORIPOD WS 5 T A
EINAEY G . PODTE WEERE 158 & s Vo #2 v R
e s R e A A I AR A A S8 O T 2R AR 1) K T R
KA THIREG RN, PPOIEIL S 582k (&g
FTEES) WA R E AR RAK
113 Kb BBl s e 518 T DR 2B REA B S PODHITPPO
WS, AR RS =N B, A R SR
SRR . fEARIG T, 38°C, 5h Hus A B 230
THEAR S SZPAL . PODFIPPO%E A it 25 4 RHE O i i
P, WA TEALSR, RN GESE T JES a5 T %
VPRI N, IXLeEE R, Sk BRYF AR VA Rk LA S
SEAR UL ISCR (WL 5 FLA IR 0t 35 16 Bl K.

RIS AN R BE () E B R sy, E 5 BB %)
Ko FESAE AT RE T, SRR e SR e FE s g
(PME) 1 PG SN IIEH T A AL B, TR & T F%
MKEMNE RS = LT PG MR IRY) &2 LA R
R, 8 IR IR SRR A A AR T SR e B B R S R R
B2, ST R, PG ISR S KR R A LT AR
JRE43 1 1N BRAEAE 6 W] B 1 1 A e, (B SR s 7
Pt FE R, SRR AR KA R, PME R PG iE
TR, JFURS B BT K R R N R, AR
R b THT T R R e, TR BLA AL R R
LEARIG I, HEARSRSEA/E 1°CV 35d J5, PG iEtERE
TFE, A R8T BUK USSR IR AR SRR EE R ) = A

RSP SR, T BUR S AR BRI AE
Mo PREBERT AZERFREAC R S PR 10 PG IS TE, et T
JEUR R B, A SRS i IR K PR R 1, A
IR A AR ) A 2

4 2 it

1) HUAE SR VA L R A B3R 15 AT DR R D
M AN (PAL). W% (POD). ZM%FILEE (PPO)
WL ETE, AR SR, T2 R RE (PG
TWEPEREAG, ORISR, (KB MR IR & S, 2%
HBURSAERE ETHRT 23R B AR SO AR K S5 R o

2)KH 38°C, 5h Ha (AL BEREAT R4 PAL. POD
A1 PPO G PETHRIAT PG I TER T B, AR SRR
(1088 JEE MRS v F R 3, AT SR S A A JBOR -
FERLF I B H 5T

(& % 3 #]

(1 Ak, =K, W . RS R AR RS

MWD R C R[] M BB, 2000, 26(4):
306—310.
Zheng Yonghua, Li Sanyu, Xi Yufang. Changes of cell wall
substances in relation to flesh woodiness in cold-stored
loquat fruits[J]. Acta Phytophysiologica Sinica, 2000, 26(4):
306—310. (in Chinese with English abstract)

[21 Mk, F=K, WIIT, 5. DRGSR TR

Z[J. KW, 2000, 42(8): 824—827.
Zheng Yonghua, Li Sanyu, Xi Yufang, et a. Polyamine
changes and chilling injury in cold-stored loquat fruit[J]. Acta
Botanica Sinica, 2000, 42(8): 824—827. (in Chinese with
English abstract)

[3] R, BREE, HEIE, 5. SNEAKGBRAT A R R 52
AT S G s PR R S MR [ AR CRE 4R, 2006,
22(7): 175—179.

Wu Jincheng, Chen Qun, Tang Chaohui, et a. Effects of
exogenous salicylic acid on lignification and related enzymes
activities of loquat during cold storage[J]. Transactions of the
Chinese Society of Agricultural Engineering, 2006: 22(7):
175-179. (in Chinese with English abstract)

[4] Ca Chong, Chen Kunsong, Xu Wenping, et a. Effect of
1-MCP on postharvest quality of loquat fruit[J]. Postharvest
Biology and Technology, 2006, 40(2): 155—162.



298 Al TRE A 2009 4F

[5] Ceo Shifeng, Zheng Yonghua, Wang Kaituo, et a. Methyl [13] VF&H, MReeer. frihiM]. dbat: PR T H A,

jasmonate reduces chilling injury and enhances antioxidant 1094: 200—213.
enzyme activity in postharvest loquat fruitfJ. Food Xu Anbang, Lin Weixuan. Food AnalysisiM]. Beijing: China
Chemistry, 2009, 115(4): 1458—1463. Light Industry Press, 1994: 200—213. (in Chinese)

[6] Geo Halyan, Song Lili, Zhou Yongjun, et a. Effects of [14] Zucker M. Sequentia induction of phenylalanineammonia
hypobaric storage on quaity and flesh leatheriness of lyase and lyase-inactivating system in potato tuber disks[J).
cold-stored loquat fruit[J]. Transactions of the Chinese Plant Physiology, 1968, 43(3): 365—374.

Society of Agricultural Engineering, 2008, 24(6): 245—249. [15] Kochba J, Lavee S, Spiege R P. Difference in peroxidase

[71 Chen Jianye, He Lih_ong, .]iar]g Yueming, et d. Role of activity and  isoenzymes in  embryogenic  and
phenylalanine ammonia-lyase in heat pretreatment-induced non-embryogenic ‘Shamouti’ orange ovular callus lines[J].
chilling tolerance in banana fruit[J]. Physiologia Plantarum, Plant and Cell Physiology, 1977, 18(2): 463—467.

2008, 132(3): 318—328. [16] Murr D P, MorrisL L. Influence of O, and CO, on o-diphenol

[8] Ghasemnezhad M, Marsh K, Shilton R, et al. Effect of hot oxidase activity in mushrooms[J]. Journa of the American
water treatments on chilling injury and heat damage in Society for Horticultural Science, 1974, 99(2): 155—158.
‘satsuma mandarins: antioxidant enzymes and vacuolar [17] Jeong J, Huber D J, Sargent S A. Influence of
ATPase, and pyrophosphatase{.J]. Postharvest Biology and 1-methylcyclopropene (1-MCP) on ripening and cell-wall
Tephnology, 2008, 48(1)_i 364 - 371. matrix polysaccharides of avocado (Persea americana)

[9] Mirdehghan S H, Rahemi M, Martinez-Romero D, et al. fruit[J]. Postharvest Biology and Technology, 2002, 25(3):
Reduction of pomegranate chilling injury during storage after 241—256.
heat treatment: role of polyamines|J]. Postharvest Biology [18] Bradford M M. A rapid and sensitive method for the
and Technology, 2007, 44(1): 19~ 25. quantitation of microgram quantities of protein utilizing the

[10] Mao  Linchun, Pang Huaging, Wang Guoze, et d. principle-dye binding[J. Analytical Biochemistry, 1976,

Phospholipase D and lipoxygenase activity of cucumber fruit
in response to chilling stresqgJ]. Postharvest Biology and
Technology, 2007, 44(1): 42—A47.

72(1): 248—254.
[19] Milosevic N, Slusarenko A J. Active oxygen metabolism and
lignification in the hypersensitive response in bean[J].

(12 Sotnt, BRAT, skILhR, 55, MGBAEEREe LT AR Physiological and Molecular Plant Pathology, 1996, 49(3):
W E IR, R SRR, 2004, 13(2): 143158,
1=5. [20] SFAEE, Sk Le. HURNES BERSAE XA Mk

Wu Guangbin, Chen Fahe, Zhang Qibiao, et a. Effects of
heat shock treatment on chilling injury and physiologica
responses of Eriobotrya japonica fruit during cold storage]J].
Journal of Plant Resources and Environment, 2004, 13(2):
1—5. (in Chinese with English abstract)

[12] Femeniaa. A GarciaConesab M, Simad S, . et 4. [21]
Characterisation of the cell wall of loquat (Eriobotrya polygalacturonase activity and solubilization of pectin in

japonica L.) fruit tissues|J]. Carbohydrate Polymers, 1998, peaches during ripening[J]. Food Science, 1971, 36(7): 1070
35(3): 145—153. —1073

PHEZIE TN, 2000, 36(3): 266—270.

Mao Linchun, Zhang Shanglong. Relationship between
pectolytic enzymes and chilling injury in peach[J]. Plant
Physiology Communications, 2000, 36(3): 266—270. (in
Chinese with English abstract)

Pressey R, Hinton D M, Avants J K. Development of

Effects of heat treatment on flesh leatheriness and related enzyme
activities of loquat fruitsduring cold storage

Rui Huaijin, Wang Kaituo, Shang Haitao, Tang Shuangshuang, Jin Peng, Cao Shifeng, Zheng Yonghua™
(College of Food Science and Technology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: The study was conducted to investigate the effects of heat treatment on flesh leatheriness of cold-stored loquat fruits
and the possible mechanisms. Freshly harvested loquat fruits were pre-treated with hot air at 38°C for five hours and then
stored at (1+1)°C for 35 days. Fruits firmness, extractable juice rate, the activities of phenylalanine ammonium-lyase (PAL),
peroxidase (POD), polyphenol oxidase (PPO) and polygalacturonase (PG) that were related to flesh leatheriness, and contents
of lignin and pectin were analyzed at seven-day intervals during storage. The results indicated that heat treatment significantly
delayed the increase of fruits firmness and the decrease of extractable juice rate, inhibited the increase of PAL, POD and PPO
activities and the decrease of PG activity. Meanwhile, heat treatment reduced the accumulation of lignin and protopectin and
maintained higher content of water soluble pectin, thereby prevented the development of flesh leatheriness and maintained the
quality of cold-stored loquat fruits. These data suggest that the reduction of flesh leatheriness by heat treatment may be related
to the inhibition of lignin synthesis and the enhancement of pectin solubilization.

Key words: loquat fruits, heat treatment, low temperature storage, flesh leatheriness



