= REEIL NS JE 4] 136: 15-25 (2017) 15

Fd2¥H AN R25 % F
o 5 s Rl
w2 RFFRRZ S

LTSN Q1S SN D S

wm =

EARMETE S ERETESELRE  JBR > B EERE - FIRDRSREE
A DAPERIPRRIN S R RATEE 2B AR R EM I - HANEER TN TR A2
felEa B o INIE > RSB G5 MR BUaH > BE AR EESREOLE - REE
KRR 2 528 - WRE TSI R - 2B R 2 R - FIFIS7CORZIEH90 sec
& - URIZEREE G R RRLVEGRBOUE - HEERERIZEO  DZEHER
[R25°CHEdE24 hr > FHETTZFGEE > QRIS R A A R 23R8 - MR EREE
SHFESE -

RAEEE ¢ BN ER2NE IS ~ ZAPEH - BEGEREDE - REE

H 5

# AN (Carica papaya L.)Fs 254 4 EARE Stet - R BVE 2N - B2 20
K ER B D o JAN R B E AR B8 2 — > R T BER B o AN E AR -
h B AR B p R i o H ATAY B R R gk Y o BT B ER > 23
I 7 S SRTA SR R St il & - f%Rs N 5 > DUEAH F5 (hue angle) /&Y 1 110~120°84 £ 60~70°
@D o HEpE gk T EE N AR A R E GBS TR R EK
ZBERERIE LA SR A HPsEmE® -

BRI a2 )7k > i EBEERINER > i R EZ AR ¥ L ERE
R BN - IHEEEE SRR RS L SR s Z ] G S MR S E - 4R 1%
Ao EERRE  ERIFEZSGFEAARER - FAEBEHEEERIFME  Bg R 8 RN
BB 12 1910) o Sk e g T M DR A K S B B R AR FT A A T R 05 I B 3R L VR R
R R EE T R B R L7 B 8 (I 75 SRR T 4H AR B S NE dHRaR » A5 2 8B
RE R WIS REE RGBS AR - B R A (E Bt i i B 5

UTBbEL ¥ B e s SR S RS ES 0918 5F -
STBiE¥EZ B g E T RN RGIEE S -
TR ¥ B BB E 5 S -

* BT EERER A EY - R



16 @ RS R iR — =~

o ELUINEART B RIK K RETT R - A 8ER /KR RS TR RV SR B R - DUEE]
EHERER - FRENECRE EAZE v LUE SRR E & 4 8 K OV AZ > (HFR HR AR
B RE o B AT 25 B R 28 BiE B AR BV R BV KR AR PR B b - R R R R ER
JRUD o 2O H AR B AR LA R L I 1B 5 R 388 47.5°C > HHBHRZ40~60% - & H
LR EEEFACI% » EERIMHEDRE TR LOREIENE47.2°C » #47.2°C R 1L BIE (N
W FESHZE30C LT - [ HANSIMNYE I &R E B s i -

TR JNER U 1% T ZEAVIR K 2R B £ TR B AF S5 S AR I A5 25 R B R » SR A AR5
PR ER LI R R A 2 A Y o SN > B R T R RN E I IS o SRR
PSR R - 52 (2007)FI FH57°C /B S AR FRO0 sechE 4E FFR S MY B A N E 25 R E MY -
EORSEER BEHFETAMENE  gEREELABRENGE » WERELEER R - K%
a5 R % - 24 i T A VE HE AN ZR 25 RELE 2w E -

MEIETA
— ~ MERIR
A B AN ZRE250 RE KelB ik - B it S e 7N % 1 B0 IR AR B (R 48 1200
37'34.54" > J;4&22° 52' 15.05") » #BEHY 5 K7 10~259%8 (4 YR 2VE (& — EWEE ) - RIE K
IN—E SMNBISERE R B IRG E Rae E 2 RE ETHER -
— - HEBAA
AR 2011115 4H R 12H SH AT - R B 70 Ry A SUE AT 2R B 2 ¥ B 4H (control) ~
RS R AR (HW)~ RS R B 1% 17 B 28 BVAH (HW-V) SRS IR B 1% 24 hr 1T 28 204H (HW-24-V) -
F-RBHIRHTEE - HErS RMHHSEE » —HRELL—EHHE £ R &HE /10
HE > —HRELAEE -  HANREREKHESTCORSEM0 sectk » 73 B E 0524 hrik ¥
HETT A BRI R B R E R RS BEE 47.5°C » fHEHEE40~60% > & S0 RS ZF(43C1% »
R EEEADRE TR COREINEE47.2°C » 2 47.2°C1& ILBME 10 » 37 DL J7 =t R
FEom o 2B LIRS J7 =0 Mg » FEANRE Bz - FoR - FHEESREE - M
ERBEEE LEFREY > BEPAFET - NI2CHFTAE » B RO RESEELE -
BE 1% N FE RN A B A IEI0C T 2K » P& R AEE - 25 C MEMINRZER3K - A
REZBE KRR - mUIRZE RAEFNHRIREAE R » DUT B B R SR E RS -
= #A/EIFE
(—)BE4RZ B {E (chlorophyll fluorescence)
TEBEARNRERZ1A ~ 214 ~ 345E & E — i &k B BRAL 80 R I E B - 7 12°C R e il
F12CHP T R M E HEG R B E - WERCUBOHMESRE  ETHEE
(dark-adapted)Jsz #E 30 min > 75 FI] F 48 75 =X BE 4 2288 O HI 72 43 (portable chlorophyll fluorometer,



BUR BN 2 2 9 IR EE O KRR 28 17

MiNi-PAM, Walz, Germany) il & o HEREF#E HFF 7Rt 4 (Special Fiberoptic 2010-F)$2 (I E
K BRI ARTE S > RIS Fo R FmiE » SFEDE ARG NAYIENE » DIFVIFME R -

Fol i/ NEETBINE » (CRBIEENE  FME R KBNS Fv=Fm-Fo > &% %4
SN FEH L FT RIS YR - RRETEEAIEASIIE  Fv/Fm = (Fm-Fo)/Fm > S £ 41
HYEME - oI A S E IR 88 2 A B IR AR -

(TR

R CE SRR EN TS > SRR 12°CHrR 7R ~ 30°C 22K K 25°C iU E 3K
1% M & < F| FH 1 2 (MiniScan®XE Plus, Model 4500S)HI & L*~ a*~b*~ C*~h°{g - L* (lightness)
BEFRTRHEE > 100506 0B axERRALERE  FERRIE  BERTRGE
b*EFRHEMRE > FEFTHE > AEFRED 0 C* (chroma)E BEE » H(ax’+b**)"
HE D BEMEFOREOBIE  he (hug angel)E & @R A > Hitan™ (b*a*)st 5 - FHREE
BB > O RBAL-5LE > 0 A 0 180 B4k > 270/ BEE -

(E)REE RS

FARNELHEEEEREGAE > REKEAFEOENREE LR~ REEHE

FERE -
(MU) SR E R 2
FARINEEEGWIZE B A SEMERE ZRAE > %R RIEWEEEE -

s #REt R
i E B SR LA SAS 9.3 (Institute Inc, 2012)st HFH9{E > A AIH ANOVARET T8 7 731
(analysis of variance) & £ /]\ B3 7= £ (least significant difference method, LSD)LLER 5 BRI

R

— B RIEHBANEER RN ERRE N ECHE

F AN E 295 FE A R AT B IR A 2 A BEAR R L E (FV/Fm){E0.7-0.8 2 [ » &R
(] Z0 i P 1% B o B R R i BE 4k R A (E (FVIFm) (B —) » 1A20114E 118 R 12 A sk Bioh - 57
Cof 5 e B E TR (R BE 4R 2 3 e {H (Fv/Fm) 53 Al £50.28 (115 )5 0.14 (128) > SRS R HEZ T
B 74 Bl PE B B PR B4 2 R fE (FVIFm) 43 Al 2£0.17 (115 )520.06 (128 ) 5 RS R
%1225 C TR E 24 hris #1728 B0 BUR/ D TE 4k 22 8 (B (FVIFm)RY T RRAZE - 930 50.36 (11 7))
J20.20 (12H) > HELR 55 FAE EEEE 4R 22 8 e E (FVIFm) A B = YR B

T RN E A 12°C f e 7K 1% ¥ BE 4H TE 4% 22 88 e B (Fv/Fm) 73 71l £50.68 (115 )}20.58 (12
H) > 57°C 55 i B 4H AR iy ek 2 T 45 2 B O (E (FV/Fm)HIE50.41 (115)52.0.34 (12H) : SEISHRH
1% 37 128 2l B 4% Ji el 1% BE AR 2O [ (FvIFm) 23 71l £50.18 (11H)£.0.08 (12H) : JE SR 1%
J% 25°C JiU B 24 hris 74 Blis PR A Hy ek 1% BE 4k 22 B . (Fv/Fm) 55 0.38 (114 ) 5 0.27 (12H) -



18 @ RS R iR — =~

T BREE 25 CA RN ER ST M WEANER 25 R EGRREZ
oz
Table 1. Effect of different heat treatment on chlorophyll fluorescence (Fv/Fm) of ‘ Tainung No. 2’
papaya fruit

Chlorophyll fluorescence (Fv/Fm)

Treatment! 2

Nov. 2011 Dec. 2011
After heat treatment (before storage)
Control 0.77a° 0.73a
HW 0.28¢c 0.14b
HW-V 0.17d 0.06c
HW-24-V 0.36b 0.20b
Storage at 12°C for 7 days after heat treatment
Control 0.68a 0.58a
HW 0.41b 0.34b
HW-V 0.18c 0.08c
HW-24-V 0.38b 0.27b

! Treatment: control: no heat treatment; HW: 57°C hot water treatment 90s; HW-V: immediate vapor heat treatment
after hot water treatment; HW-24-V: 24 hours at 25°C between hot water treatment and vapor trentment.

2 Harvest date.

® Mean separation within columns was by LSD at p < 0.05.
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Table 2. Effect of different heat treatment on L*, C* and h”value of peel color of ‘Tainung No. 2’ papaya
fruit
. L* value C* value h° value
Treatment

Nov. 2011  Dec. 2011 Nov. 2011 Dec. 2011 Nov. 2011 Dec. 2011

Ripen at 30°C for 2 days

Control 51.7a° 49.6a 44.6a 38.3a 73.0b 75.5¢
HW 45.5¢c 46.4b 30.5¢ 31.8b 74.0b 84.6ab
HW-V 45.1c 40.7c 29.3b 21.4c 72.8b 83.2b
HW-24-V 48.6b 44.1b 36.9b 26.0bc 79.0a 88.9a
Shelf at 25°C for 3 days

Control 56.2a 44.6a 50.3a 44.0a 66.7a 74.8¢c
HW 49.7ab 39.3ab 37.8b 33.2b 71.1a 81.0b
HW-V 44.5b 33.2¢c 31.9b 27.1c 64.3a 81.0b
HW-24-V 47.9b 35.3bc 37.6b 21.2bc 71.4a 87.7a

! Treatment; control: no heat treatment; HW: 57°C hot water treatment 90s; HW-V: immediate vapor heat treatment
after hot water treatment; HW-24-V: 24 hours at 25°C between hot water treatment and vapor trentment.

2 Harvest date.

® Mean separation within columns was by LSD at p < 0.05.
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Table 3. Effect of different heat treatment on peel color and decay index of ‘Tainung No. 2’ papaya fruit

. Color (%) Decay index (%)
Treatment Nov. 20117 Dec. 2011 Nov. 2011 Dec. 2011
Ripen at 30°C for 2 days
Control 89a° 82a 4 -
HW 43c 58b - -
HW-V 33c 12d - -
HW-24-V 61b 41c - -
Shelf at 25°C for 3 days
Control 79 80a 24.1b 16.0ab
HW 29 53b 53.1a 6.5b
HW-V 3c 8c 56.3a 18.5a
HW-24-V T4a 56b 13.8b 5.5b

! Treatment: control: no heat treatment; HW: 57°C hot water treatment 90s; HW-V: immediate vapor heat treatment
after hot water treatment; HW-24-V: 24 hours at 25°C between hot water treatment and vapor trentment.

2 Harvest date.

®Mean separation within columns was by LSD atp < 0.05.

“No data.
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Fig. 1. Effect of different heat treatment on the fruits appearance of ‘Tainung No. 2’ papaya fruit. (A)The
fruits of control ; (B) The fruits stored for 7 days at 12°C following heattreatment ; (C) The fruits
ripening for 2 days at 30°C following 7 days storage at 12°C ; (D) The fruits on shelf for additional
3 days at 25°C. Treatment: control: no heat treatment; HW: 57°C hot water treatment 90s; HW-V:
immediate vapor heat treatment after hot water treatment; HW-24-V: 24 hours at 25°C between
hot water treatment and vapor trentment.
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Fig. 2. Effect of different heat treatment on the fruits appearance of ‘Tainung No. 2’ papaya fruit. (A)The
fruits of control ; (B) The fruits stored for 7 days at 12°C following heattreatment ; (C) The fruits
ripening for 2 days at 30°C following 7 days storage at 12°C ; (D) The fruits on shelf for additional
3 days at 25°C. Treatment: control: no heat treatment; HW: 57°C hot water treatment 90s; HW-V:
immediate vapor heat treatment after hot water treatment; HW-24-V: 24 hours at 25°C between
hot water treatment and vapor trentment.
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Effect of Heat Treatment on Fruit Skin Color
Change and Decay Control of ‘Tainung No. 2’
Papaya (Carica papaya L.) Fruit®

Ting-Chia Wu?, Chen-Hsuan Wu ® and Ching-Chang Shiesh *
ABSTRACT

Papaya fruits are susceptible to disease which caused commercial loss during storage,
transporting and marketing. Hot water treatment is able to control the pathogen infection
and decay in papaya fruit. Taiwan is an oriental fruit fly quarantine area. Therefore, vapor
heat quarantine treatment is necessary before the export of papaya fruits. This study is to
investigate the combining effect of hot water treatment and vapor heat treatment on fruit
decay control, chlorophyll fluorescence and color change of papaya fruit peel, and to
evaluate the effect of delaying vapor heat treatment after hot water treatment. Undergoing
a vapor heat treatment immediately after a 90 sec. 57°C hot water treatment had led to the
declination of chlorophyll fluorescence value and inhibited the color change of the fruit
peel. The interval time of 24h in 25°C between hot water treatment and subsequent vapor
heat treatment significantly improved the color change of the fruit peel and decrease the
decay index.

Key words: ‘Tainung No. 2’ papaya fruit, hot water treatment, vapor heat
treatment, chlorophyll fluorescence, peel color change
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4 Associate Professor, Department of Horticulture, National Chung-Hsing University. Corresponding author.







 
 
    
   HistoryItem_V1
   InsertBlanks
        
     Where: after current page
     页数: 1
     与当前相同
      

        
     1
     1
     1
     942
     302
    
            
       CurrentAVDoc
          

     SameAsCur
     AfterCur
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9
     Quite Imposing Plus 2
     1
      

   1
  

 HistoryList_V1
 qi2base



