% i? /é‘ ﬁ _% Fﬁ' Taiwan Banana Research Institute

904 B Ao B ERAT S 245158 TEL:(08)7392111~3 FAX:08-7390595
SHEEZ e 13 (3) :248-261, 2012

ARAABRCRREHFZERTREARTA YT
R ik e daat

#HE
RKAEHHE2E X 25 E (Giant Cavendish, AAA Group ) #HhITHFE JLE » UAE
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Fligshih e 0 I BA B LIEE - Vﬁ%’%’;‘ﬁ"ﬁ Bl R R @R ERIEAR ﬁi{ﬁ
» 20 7L (4 7LF @ #% 8.2cm”) Fv 50 7L (4aFLiF @4 20.5cm’) Z A E AN R
0 — AL TS > 100 7L (LAFURA @M 4lem’) G RFR R RHRD o bzzﬁlﬂ
mEZGILMABRZTE REALBZ B E > 20 FUfe 50 FLZ L RWEE T i 100
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HEBEEM (Musaceae) ~ BEB (Musa) 2 % FARWETEHY » REWN
TN E B ER5A NG 30 B AT REHGWE  RERE 4 KEHS
Mo KRBZHERTE (BRF 2007) 6B FEHHULE /AE  UBABER
ShEETTG A BRI L AMIENEA R (85%) R EBMHY HES EHRLE A
FEERFHEIRRZ — B +4F > BEERBHR > LA EZRABS  E2E
AE RBRTPHEERFEEFERNEMLEBARAT L > IHHEIRAEBEH > KRG
JE %45 02008 1 0 S EE A 9,154,971 N Fr > £ %R A 485,912 F 7L 2 2009 £ i o
Iha5 B 2 8,885,048 NF 0 A%EA 421,278 F it - 2010 £ 0 4455 A 8,885,048
N 2B A 4160260 FU (BREZBEGREE > 2009 BAEE 4 A » 2010) -

HE B2 5m % ¥ %A & Fusarium oxysporum Schlecht. F. sp. Subense (E. F.
Smith) Snyd. and Hansen Ff 5|42 o B % — A 32 S L 1960 S£4% 3% iR 8 89 TR AT
Eodm 4 BL ) HENERRK MHEWAR ) BAELERATHESTE S
& ¥ (Sagieral,1998) M B AT X B HITHRULE ARK T > B H%Z
RAmh > RERA RERE BEHEIREAFERER HRAFTERSL L=
ERLE AR AN LeBETRARBEF SR EFEFTAIES (%
191) - 2B EZERAFTHATRETETERIELERBHIUR > AR ABITEL
FREAB e G Rk IRGEAFTEEHFEHARO THE 2R 1324
SHUARYEN ZE O EFRRASELTE (B%E >2000; &4 FEM AT 2006)
R > S HRALHREF EH BRI RS ERLERMARTAREE £
IhEE B AR T e MM c RNbAMA A LAY AR LESTE
Z AR BAT BB PTER AR > T REARRBLTI AR o

HFERE ARA R FHRE (climacteric fruit ) > 12 B2 ¢ & 4 LI & 4
MEFR&HEGEA > BRARI - R ZB& (degreening) ¥ Z# 4 F K (sroma) (
#] > 1987 : Clendennen and May, 1997) - M & E R EHZ A H LM ~ A BE
CIERE CERREEFZSLNIIEF2RE o FE KU (mature green) %
WBTE 2 BB A ERALLHERMEZR K E £ 74 & (more yellow
than green) #% > BHETHHE - F—BETH AW T EX I REZNBL - HE
(2009) #reda > LB R FHEE ZFTRER U AAZRFEL > Bb—dufd
ZHEAMERENRF— > ERIBRGEGT  ‘FTHE 2HERZRILE R 05~1.0 X
c Bk FELAEMAARBRATACRENEZL  SRBELARYR—K - #
ROBELEBBRN > THERTHLBMELREZENTL BERRERE 45
B MR AR RS L R T Iy s 4+ (Hardenburg, 1971) AR EN A HE
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R BRGAEERTEROEMP - B - AL PRE - RBHALEMBNE
A A PFARE (Geeson, 1989) c HWZEAE GO E T A HHZRNLE A REGE
B fBlhobtAe A AR THR (polyethylene; PE) ZH & & TP kEF 5 FHAIAF
FALERA @ RL g > HLE e (Ding et al., 2002 ; Geeson et al., 1985)
B AA RN FAHRBRER > AR REALKOEROE  THEFERTYE
EiRFE o FHb ARPRFIARE LB Z LERS A RILE ~ FHE 0 TE 5 5
B AERAOERNARRIAEEZ®IL ) ARAHEERERFHILET 2 H
ﬁgﬁ o

HFR T &

— ~ R
SR ERE M EESIEZSEAMM > N 2010 F4 A 15 BIRA

EREEMRFFEGMARXIR—AREE FERTRAE ALIEE 115~120
R FHER® -
S R¥EFE

FAMSOERAZAER (E77.6cm~ K 69.6cm) > MAEAE 7.2 mm 3T
LiE (FLA@EHEA 041 om’) NAE B2 HEHY YT LA > GERESHT
20 7L (43R @A 8.2 cm™) ~ 50 7L (4aFLA &A% 20.5 cm’) Fv 100 7L (48 3L
WAk 4lem’) BATEER  BEOEHNKE 12205kg FERET > BHEHS
BT EMEERK (14C 7T R->BPERHE~20C -1 XR—>18C~1 X— 16C ~ 1
Rol4C)  BPRERNLSBRENAR CHEE B NBEFEE  BEEBRLH
4B AR 3R P 4 MR E 4 800-1000ppm 0 B FE 24 NBESE 0 e/ 30 4 E
Rz 18C  -H—ahRAIER  H—REFH3I K-

= - BXAEB

(=) BA_RIBALIHREZRZE - FEREHE  IWEEOERET - £E
R o HEBRKN-BE—R BERBREERESGE > B 0% EEHF
1000 4% » %38 5 448 > BRREE > R EAREILBZLERRN » E0F
N PhKEPVP 8% ZE&HEE > BRIFHHRE N AT = A bs i
IR
LZHBEERZE  BEdaEAZRE X Iml #BEHR AR 10 RE AL
BHEdH % BRI 1 ml RAEARS 0 AR f48 8 #4& (Gas chromatograph;
Shimadzu GC-8A ) % FID ( Flame ionization detector) 8] & LIFEE » & # %
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#x % Porapak Q (80-100 mesh) - B EAxBmE A 80C » x4 v B E A 100C
» KRN THRIREE A ppm &R o

2R EEBE BB HAEAXIHRET > A Iml HBHFHREHRRK 10 RE
WA Z - BRI 1 ml LB A A R48 &4 (Hitach 263-30) =
TCD ( Thermal conductivity detector ) 8] & > & #7 & 4 &3 .47 B (Silica gel )
P RATEFBE S SOC EHIBEAR 100C > SRR A bsmBE R % .

(=) OEBNEBRERLE  FEEANFREAILBOERE 2 HKEBREEBEHL
;g

$# % (HOBO pro v2)» #ATHEIMEETERE  NEERTBEE F &%
R BRE SR ENE “%ﬁ%ﬂ%ﬁbg%mmﬁﬁz%mo
(Z) FEBGH T HFHEBEIEHAIKRIE Anon (1964) &9 RHAT » F EK 24
EEib AR £ 7 KBAEHEH 1 KAEDK 2 *&7%*% &, %
%%,3ﬁ%&éy%ﬁé,4ﬁ%ﬁéy%&é,sﬁ%@%&,6ﬁ%
2T BAEEMILHR o
() HERE FERFAHARRAABZ QR ROKS - BHIPHTERR - 2

REBEEZFOREBTHERART BREASER - RELE RO E W
#a w7 sk B 474 (Total soluble solid; TSS) ~ = 5% & & ( Titratable acidity; TA )
Fosg A & C (Vitamin C )4 & 5 #7 ° ‘G 8] £ LA PR € 4% ( Shimadzu, EZ-test
500N) #]M #4& 0.5cm 2 FIEFEL BT FETRA L2 G L kglem® &
T e HBTEMEATH A EZRE AR HLEFEERAERRA TR > A
A F# X 37 4445 2 3+ (Hand-refractometer; Atago ) 8] & £ A i+7& 2 7T 75 B 4T
W4aF > UL Brix A5n o THEEE S EXRE 0 KR 10g R A A 100ml 3
TR A RHERHEZ > RIRAETHRIE > B Sml RAJER - £ A5k
&8 & 4% (automatic potentiometric titrator; Mettler DL53) B » 22 0.IN =
NaOH &% % £ 2 pH8. 144 & C 28T ¥ 74 & R4 Kampfenkel (1995 )
R 2.0g 2R A EA 10ml 2 6 % tricholoacetic acid 7&& M3 E » & 12,000g
B 20 404% o B 0.2ml BFHRH 2 A e 0.2ml 10 mM  dithiothreitol ~ 0.4ml
0.2M phosphate buffer (pH 7.4 ) ~ 0.2ml 0.5% N-ethylmaleimide ~ Iml 109§
trichloroacetic acid ~ 0.8ml 42 % H;POy4 ~ 0.8ml 2,2°-bipirydyl ~ 0.4ml 3 % FeCl;
BATRIE o SbR B ik AA A B R %4 F C % Fe' 84 & F o R
> Fe’ & 1 2,2 -bipirydyl &4 MRS em T a% K 5250m £ RK
R - FIR A F CBRPTREGS  HELARNXIBAEFTCHE -
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w9~ ER AT

FERTLE28IEEHR > A A SAS (Statistic Analysis System ) £ # # 5% it 4T
S E ¥ nd (ANOVA) - 3 A% 5 K % 4358 &£ (Duncan’s Multiple Range test ) 75 #7
H A S%e £ RBREMAKRE -

X

FENBAZITES XA AT ERTEBAE  B4AH VO MBEMREYH T R
(@B 2BEMEREDHXIMEHIEF A 1000 ppm 2 TR EFR 20°C #47H#
PO 2B 20CER I RER2CH IR BE 4CHEEFLERE REFERE
ez AESBEZFEEIIHITERKXRIESL  HTTRANEZERESE - BN
IR IEIE > AR v —BALB L IR R - R BIFLE X & 5% BB SN BT
EBREP RN AR REE AR AR RN S EMBE(E 1)t
B ELERELUGBRIPZ FAEABZI BN SRR A F HENERE &
ESR BN S BERMEZ % BRI ) — 8B R ZAMG - £ S
BOREN 200X ERNZ St FEEEFLH 1S5 % 50BNk 4 1.0
% > 100 FLAI 4 % 0.5~0.7 % - M RN TIHFRET @ > FwmA LB ~ THE T E
538 0 ARILBEZAER (207 507) HARDULHEHRE -

BB RERS B2 0SS REF » WCREBREY  QERNYLERE
BERILEMEL > BRNBETHEAE (B 2)-100 7Lz &K 827N 14C @i s 15 ) 8F
%o RNBEMITHRBERETEHET M 20 LI OERYE 37 g > RNE
AT BIRESEETA c MHRE & N 20 L2 A E BN A ER 100 %z
FHIRE LR RNMARERZAERRAL 100 L & RAEBRIKGHEHEIRE  F
BB 85 Y% AERE - AALKMZOERNZBENERREBRT  HE
BHRBENRSG > RNBENREZE M AMARYHFEGBET  RELEE
NEEREREMER 0L A ERZBEE THRRABILEE  ERABETFR
& (B 3) - BABZABHEE @ 20 L2 AEBHEESIN AL RIE K
B AR E 2 3 o AR E IR & A £ 3 100 % 0 M 100 FLZ R 3B A IR A8 4
BE (Y5 80%) LTy AEL S NiEh -

FROEREZEEBERERERR LB ZESTE N 208 EREX
RHERERIOALKREXIBERRANG AR O0S~I R (K1 FF4)-2°F5
BARHMOERE 2B ERFA ZRAEN 20 7L 0K R 100 L2 &8 R
2 03~04 X - MEREZLRALE @ AHEEGEZI AR CEILERIELRZA A
AR (£2)-
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Fig. 1 The concentration of carbon dioxide and ethylene in package with different holes

during imitated commercial ripening process.
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Fig. 2 The changes in temperature and relative humidity in package with different holes
stored in 14°C for 48 hours. The ‘Pei Chiao’ fruits were packaged.
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Fig. 3 The changes in temperature and relative humidity in package with different holes
during imitated commercial ripening process. The ‘Pei Chiao’ fruits were packaged.
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K1 FEANARAABCEROEL  EHERIABEZE -
Table 1. The coloration index of three banana cultivars by package with different holes
during imitated commercial ripening process.
Holes Coloration indexy
Cultivar per 1" 2 3t 4™ 5t 6" 70
bage day day day day day day day
20 1.0 1.9 2.8 3.8 4.5 5.3 5.5
Pei Chiao 50 1.0 2.1 33 4.0 4.7 5.4 5.7
100 1.0 2.1 3.4 4.3 5.4 5.8 5.9
20 1.0 1.5 2.8 3.7 4.5 5.3 5.8
Formosana 50 1.1 1.4 2.7 3.8 4.5 5.6 6.0
100 1.0 1.7 3.2 4.1 4.9 5.7 6.0
2 1.2 1.5 2.6 3.5 4.2 5.0 5.7
50 1.0 1.2 2.7 3.8 4.7 5.8 6.0
100 1.0 1.5 2.9 3.8 4.8 5.9 6.1

Taiwan banana
No.5

o -

ﬁ";" !
CTeEs : __ 2 EH5E __
(Pe1 Chiao) (Taiwan banana No.b)
B 4.5 EREA AR RILE A RO R AER ERAHAAE S R BERAZ
Y AL o
gl

Fig. 4 The coloration of three banana cultivars by package with different holes after 5 day
of imitated commercial ripening process.
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K2 FEARAFEAABCEAROE BRI BERLZLERASL -
Table 2. The qualities of three banana cultivars by package with different holes after
imitated commercial ripening process

. Total soluble L Titratable
Cultivar® Holes Flrmnegs solids Vitamin C acidity
per bage (kg/cm™) (Brix) (mg/100g FW) (%)
20 0.24a” 23.3a 12.44a 0.49a
Pei Chiao 50 0.23a 24 4a 9.33b 0.46a
100 0.23a 23.5a 12.89a 0.41a
20 0.27a 21.6a 15.11a 0.36a
Formosana 50 0.26a 22.4a 14.22a 0.27a
100 0.26a 20.4a 13.78a 0.31a
Taiwan 20 0.22a 21.4a 12.89a 0.36a
banana No.5 50 0.23a 20.9a 14.22a 0.29a
100 0.24a 22.5a 16.44a 0.31a
¥ Means separation within same cultivar by Duncan’s Multiple Range test at 5%

level(n=5).
* The fruit were tested for qualities while the coloration index had been six.

w4

BN EEMENFEEREENESE B LEPE S FERBELE
PR RAEFTREBEREF BBERERNF SR o HHRESELE
AEAENREITEN  FEREAIBEEAAHER—RAL HREUHYE
FEAGE X

FEREADPBERT RANBERBEFTERTIRGEH EER % (Ahmad
et al., 2001 ) L FR > FELHEBEREH > RE LEM 9E I - HTH 80K
BERITERNBABEBEFEZR - BEEFTEMRTZIMHA (2006) Fo £ (2009) 84515
FEd o LERBEFARFERE R 051 X - MBEFERTR4GYRA S G428
B~ AR A F bR ¥ (cold shock) % o &3 F ERFITHN 2.5 % O, 8 5 7T XA
FEARF R AR B ~ 2E48 R & 6938 8 A ROBOky #3810 88 48 R JE 64 384T (Kanellis ef al., 1989
o ZEREMBBAT AR AKEBFTARENFTHBLEE R ZBE% - RAKILRE
T A RAE R (Zhang et al., 2010) o & 2 R F 6948 208 E A2 24°C 0% 9 3 %
REFGF RIEER > WA &R (stay-green) REZFE - BARET TUAREHAL
T RAMECERSEE ERAAFE R RESEHELMBE TR (Lietal, 2006
)o FE (Musa AAA) RELIOCTRAGCEAGLHRRE > MEE (Musa ABB) A
£ 30C Tz RENFTEAARE T WESEAREREERTEL T LBR
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AR BELHETRAEAEREZBTEMEESR K (Yanget al., 2009a; 2009b ) - & 7

TRZBEREN FEREARDELRERBER—RGEF (% > 1988) -
BERNAMART LG ~ KEARWEBRPNIPRENHEMETRHESLHRER

~ER@AE - QEMBOKAFEERRNIGREREMAERE - Rk BEBE
WELTEREESNTRENBEEBEOE AN - TRBEOELETERREAR
GRS > BWim LR RNABEIRE > R EM AN B IR ﬁl’%m%éméﬁﬁﬁi
% (Gorris and Peppelenbos, 1992 ) - 4r#hed Em EEA R B s E R AR O®% > 4
RN %HMERE  TEEEROZP BRERITRSFTHLE - Hﬁﬂﬂﬁﬁﬁ
AREAFNRY BB R BATARREEMEZARARR Iimﬁa%%)}%?i$ ( Geeson et
al., 1985) - #tim £ EH A MA & # (modified atmosphere storage ) B 7 5C ~ 60 X
&> THEARE %é’ﬁﬁ%§$0945%,ﬁﬂ%ﬁ%PE%ké%ﬁ%89%(
Ding et al., 2002) - AR XA AREALHEEROEFTERE > LB ITEHRKX
BRBAHCERNGBRERILRALERY > ERENBEHRTREREE T
A ERFRERE 40 20 AL QR RENITHIEL 37 IR RNBESTBRERE
AEFH M 100 FLNBERAE IS MR TEFE - R T2 20728 zzﬁ%% 100
X OERTHERSDEAREH - ks> WMERBRE P - 100 L &8 R 6y
zm}#'FFéﬁix 20 FLEA R RER S EREFEREAA 20 L0 ROEZREH G

BRER 100 FLZ LR RNZ 0.5~1 R > HiBTHRRE 20 B O RETHFOLE
HARSBRE ETEMEBEYERBRRRESGETEB AN EHM  TH8RL
BERERE - AMATRRAMOERTHFRSINBEEAREZH ARG >

RESGFNEARELZE BeRIFLMZAE  WARERNEZE S T a2
FoArE > F PR A RIS ME e R B A EI A > HmBRREE—F
B RAR B A T B AR o

]

mﬁmnz&%@r’*%%ﬁﬂﬁmﬂ%ﬁzu%%@%’ﬁﬁaﬁﬁﬁ%

ERNBE - HBHEEMAMATEL EMBERTHBERE - RER
HEEHE2 BN HERRPHLETERARKILBEWOEREFTOEL #e
Byt AR SABNOEROE > EBTHERESEABBBIMESFT > %
R — 8 B gy B 8y o
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L)

A RAREE 99 BA-42.8-C4 (1) 3+ E4#8h - EILBGH -

5% Bk

iil‘é 2009 - dLERE BE EEHRULEATERLEHEEBERL T2 HE -
5 B RBILERMBRERRLEEAR -

ﬁf‘i‘f?%é SRR R AR R 22007 SETFAREEZEBGER . R LR
i BT AR A5 © 70: 14-18 -

FIILAF TG~ PR 1988 FEBRZAE (=) 2EHIWMIHZLAR
JeYLiR T B BB R INEZ MR o 7 B E # 34: 177-187 -

FIILA 21987 - M FERUGAAEZIAL - LRI - AL EEKEREH
ENZ I

BEE 55 2010 P ERBEERT Y §HITEBENR -
<http://cus93.trade.gov.tw/fsci/>

REZBEGRREE 2009 - 2MHEEZRARLEHRER D EME - 3L THIR
BEZBGRRE %HE p173 -

T E BB 2006 N+ BEFFH - FERBETEALHAEE - FR I 2HEF
BB #E pp.35-40 °

BRBRR ~ I - BHE 1991 - FELERRGHERE - PEHEE 37:129-140 -
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46:251-258 -
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Effect of Package with Different Holes for Coloration and Qualities of Banana
( Giant Cavendish, AAA Group ) Fruits
Yu-Shen Liang"  Te-Sheng Lin"? Jr-Wei Bau'” Lih-Shang Ke"*

Abstract

The subject of the study was to elucidate the coloration changes and quality of three
banana ( Giant Cavendish, AAA Group ) cultivars ( ‘Pei Chiao’, ‘Formosana’ and ‘Taiwan
banana No.5’ ) by the packages with vary holes (20, 50, and 100 holes ) during ripening
process. Temperature, relative humidity, ethylene and carbon dioxide content in package
with different holes were surveyed during imitated commercial ripening process. The
result indicated the banana fruit could successfully coloration in all packages treatment. It
accumulated higher carbon dioxide and ethylene within the 20 holes (total area of holes
was 8.2 cm®) and 50 holes ( total area of holes was 20.5 cm”) treatment than other. At the
same time, the temperature and relative humidity change within package was different in
those package treatments. The decline rate of temperature of the 20 holes and 50 holes
treatment was slower than the 100 holes (total area of holes was 41 ¢cm®) treatments.
However, the packages with 20 and 50holes were have higher relative humidity than 100
holes. The coloration rate of the package with 20 holes was slower about 0.5-1 day than
the packages with 100 holes, but there was no different in the edible quality on those
package treatments.
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