HREGRBREIERE A EHT] 1997 55~68 55

WA E BRI A T R B

Al RE B2 BERS » waE %4
BB EE A4 > B K LEEA K2 13
CHEAEFEFBEFE L

] &

HE4-6 AR TR » LB EARER » MOFTEREEE (BHEE)
W AR EOTEXNEEZMEREBE  EREERIINLEEM
EZWRE - BIAEET > WEREGEFEIEEEEELM (1000ppm ) AR
BIBPTREMEERCEZR | MREZFOFTER T REEGR S HEE > @0
WINEES » RET(CRTEEERYSE (°Brix ) 23800 > /RHASEEKE - Ak
A WRAR ZMES BIMIEE » (ERNACCEBIEZMBRHEIRE »
HREEERAEEEE B —ERRARIDEEE T > #EH TR EE AR,
AW o MRAKEBCHIEEBLE L » TERHEEOEES R L HEMEE
N BERFIRE » MHREREBREANZREBR I o (i WERECFELLMR
BRI R REAEO, REMREREES % AL » PWHEKEECEERK - ULE
FA AR  MREOEEHPREMEHEZR  ERRERNARBR
BEETT Z IS > EMHEERE L RABEE o

ERERELAERRBEMBE O HE > FIAREZAAEIRS S
REERREORORE  HUEWREGRESENEBRETY o HigE K
RO, RE (40%) - MM HELEEEREMBREO MM > HRERIE
EOERECINEEER S EREK > BERT (20-32°C) 86 - GHEE
MERCHAEFG o Wit > ARSI KR T 0, B A - R
FEREMBEOQCHER  SETERIERERLEERPISCEZRE TH
o DRBEEWETEIBIZEEG o

MY R OEE - RAER - IPIRE - ZHESE - B

il

=]

BEEEEX  RTRE/ME (HA - BEH) REESERKRZELE  HERP IR
MK FEAEFEUENREAEEFEZ3-6 B E o RMHEHRER » B ER4-6 H
RESMB TR > PRI R ESRER > BAEE (K% RENEBORYZNE i’
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HATH - REZGEARERBCRERNEOR -2 5% HATERRNTEE » K25
RRBRZEAFEERTAEC) (H -

Bl MBREOERLLEEEEEGE)

BELE —REBEEZIEE > £20°CT » LL1000 ppm Z K R 24/ NI 18 » IRA5FK A
B BRI -—HEERFERFAOMIMGKEIEE CERBIRcEARE) » ITE
EHBHRES c AMWEEOTE > AREaRNENEET > BEEYERESELEME
REEREEBAIREERL » Wit » MBCBRERE > BESETHEZ BN ERE
BREEXCE—SHR FEL  FEENEORENEeR—YHE  FRASHFE8EE
HAZERETERTHEETEO L RAEERMESE > At MEEaEERTRELE
FifsEd o

FMERREE (BERAL) AOBEEREFRYMENELE AL RSN ERE2H
£ ELHEBRREMATERRIEET » HERBEAFTEF STy — RV EBREE » &
MEM(O)AEMRECTEXBTAE ) QWMBREOATESHIEEREBEAEE > Q) EIRRE
EFOBRERECEAEMESREBENE -

MRETE

1L ## ¢ Jt% (Giant cavendish ) » HRER SEBEERIFEL o

2LBREABTRIHMAMBENR 46 FRECEE (ILE) » £ESEFEY  RAEFES
RFRABRFTEUYIL2~1B3ETF » AR EAEGUEHPI CEECERBEEaEESE
F—EMn < FEREE » AIRTBZ (1000 ppm ) BEHEE » FEPISCHEE S BERFEY
ML o IR BB EEE » #20°C » ZHM% (1000ppm ) BE (24/88 ) % » Q4K w8
G ITERNEACEY > AR FRTEEEEENEB MRS aEE » BT TRE
BRRE  BRARZBES  MAAEBERARETCERCHRTEDT » EWMEELEE
HNHBREOEERBEHEBSE -

3.REAFMEREZMHEEMT | FIASKERSE » REFENRAT » RBEAMBIER >
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FIFA R (Aspirator ) » 7E-20psiB T » MIESSHI0A S EEREHE 2 KB
(ml) ° HFRHO, » CO,HC,H, B » AIFIFERAEEFIHTE (Gas chromatography ) 4>
FIFIEZ (H0, BCO, ATCD A1 » WIC,H, IFIDSRAE) o
4 BREENBCRT | L&A 2BME  3HSNE 4 ESRE  SHh% 6.2% |
TR S BEBHEA o
5 BERBREMBEOQZRERENSREHERD !
FIHEB=25/MRFHx (xERERFHE+ IEETIZEFH2QREN T 2T
W E N EZRFH 4R ETFFZRFH )
UREFT | 1-25% 2 REEEREA (F)
2MEST 1 26-50 % B EiLEA (F)
3MHFFT 1 S1TS% R L E A (F)
AR EFT : 76-100 % R EkE G (%)
FRHEERON MRS EREE  BERREOIMERSE » 0EREBHREEE
HEEEE > RGO RIIRBRECRET BE -

15 ES

— URRBRIMBREARERN IR EE I AREE R G)
1. 5R Fz o 5 3 AR
F£20°C T ZH% (1000ppm ) fEFVEHR » EHEE RS KR EE T4 > 8
MEEOEE  ELMRE G BERE » Ke-T KT HEEET 4R » HEK-9R AT »
BEXRMMTHIEH BE L ARFNBERRZB FEFHEEOEEY EK
RORBE (K1) °

FlEHEBTEEWEREOFERMENG B LSS s®
HH B # 4 % X #
1 2 3 4 5 6 7 8 9 10 11

EHEEE A 55.89 .- -- 14.92 11.21
(ug/g) B 66.38 -- -- 38.75 30.72
REEH A 1 1 2.0 3.0 4.0 5.5 6.0 6.7 7.0 1.3

B 1 1 20 2.5 32 39 43 50 6.5 1.0
4T liog A 8.28 8.21 8.01 7.62 7.49 7.19 6.88 6.48 5.63 5.24 5.03

(kg/cmz) B 8.16 8.09 7.72 7.57 7.37 17.06 6.69 6.36 6.12 571
B i3 A 14,1 16.81 18.3 20.7 21.5 21.8 21.7 20.9
(°Brix) B 10.6 12,1 15.8 16.6 19.3 20.8 20.9 20.1

PARTERER  BRAWEREOQEHE o
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2. RE®WESE
ZIEEEA T RERRE(LESE (K1) » ERBEZOAFEPERERTERR
LERAMECEE (MREERYaECE(E)
FEEEEZBRERE  RIEXEL » RABETAEE21°Brix LA » HEKHZ
TR ZMEE » HBEE{E(16.6 °Brix) » BRBKEEAREE » RO ME21 °Brix £4
(9-10K) (1) » BEKREZE °
4 fEBNR I TEIR AR K Z 0 A k(D
WY ZEOBEERKE » RAMZIBBBBEAZTRER ZIGEERYBREHETERR
& (@20 3) » [ERFEHE BRI PR FE S EFRR (Climacteric pattern ) ©
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Color index

® — & Normal banana fruit
2.0 P l— 1 Two-Zone Color banana fruit
1.8 |
1.6 }- -

Ethylene production (g 1l/kg/hr)

Days after ethylene treatment

3. M EEEEMETEEEERIRE S ZME4d BHEQC)D

s.EBAERZACCE BB LD
THREMBEEOATERNEETE  ERPFTCEENH » REKERIHBIDZACCE
BEBIE » BY ZBEBHRIVE > RATDZACCEE ARG » i H R ERD B{HHERE
BEZACCEER » HERWNMG » EFEFENELHBERELE 2R » ACCEEHH—E
ElE s REBETRE » BARBN XN EEMEZEOTE » FAMBZACCEHE » A
—EEIESKIERBEAREE NG » BEFEIRACCERIEHABEEETE (EH4) ° ACC
BZBEGRZATEY » —REREMEBTEERACCZ RZE » FIt » #HHACCE RE

AIREEL R BN E G o
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6. RE W i RSB LK
FIABEKERE » HIESSEI00gFEARMEZRERE (n1) » BRESEFER

EANTHECAEERS  FEAEAERRAMBEECEIHERY K » TTHTEZER
BER)  BEFREOCEERRE -SFECEARNEREATHRMECREE
Fo8EF100g2 FELE0.1-1.0mIFF » ZEBEREEFOIMNE  HEBEFELImI LR »
RIEEEAEBRBERESBERK (BARRF) o

1R PBERENT AR R G LD
HEREOEERIBABRAR  REALEETEESN - RENTREBEA(

0, » CO, » C,H,) ZBHLIRBEA(HS » 6) o M OB R RBEBLREF » RENEHE
20, W » BB BRBES%EA » THEERIE0, REEH 4K RARRIE
(5) o 18 1E 4B BIERBERZ0, WEB(LRETE79% 2 (Ho) » BREEAEEER
% o CO, WAT » A G AR SR E PR » MR — B EEmCo, MY
LR  BEEEE > ARSIREGES > LEW TRZE o SHRAEZIBBE
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ENBEMFVTEE » ERERZRGHBT - MIRKEIIIEE - BAEBRAY
MR - TR E TR REGER - AIMEPEISRE > MEEEE/ ] - T8 B

MRS B e/ (B T) o
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8L MBREOTEIRELR  ELMERRE LR EHR - ZASE - E8
BEEHEECRE  BEEBESKRBRHFSEGN » KB CESREETELER2RIUE
ZIHREEMETRAB I RZEEPETR o
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7. WS BB () E % B (6) 2 R BRI O

- REERBREAERBEERRIM
LERZGRBREN ZREEAEHUEFTEREMBEOIWEQ)
REEREARZ ZIEHE » #1000 ppmi€ E5000 ppm » S E [/ EYE 7 [EL
EHDY - BERSZMRERZEE (20CHEE25C) » I EMEEaEIKEE
EERER > MEBEEERTEMERECEERLECMNE (£2) o

R RABREEFNBERZGAEHUEREZEAIHED

LERERE ZEHE PR EOBAER (%) MEEEREE
(°C) (ppm) 0 1 2 3Y 1- 3% &5t
20°C 1000 50.0 16. 67 33.33 0 50.0
5000 50.0 16. 67 25.0 8.33 50.0
25°C 1000 66. 67 8.33 25.0 0 33.3

5000 . 66.67 8.33 25.10

o)

33.3

? HAEBEEE1983FESH2SH-6 BSHRR T EE o
Y MEEAREE  ORTEEEL  1R576K » 287K »
3RRNEE » 4B TEE o

CREZGRERCEOEEHUETEREMBEEAZHED
ZimEE (20°C) BREBFEEORE > H20CIREE25C » YHBREGEFECHE
(BBMEE) - TELEDR  KRENGIHBOMNERBREOSER (£3) » K
BEELMEERC DRSO FNETEREWBREQIE -
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K3 LIHEA (20C) BREBEAEHEEMBEEOQIEEC)

HOEE m B & (E) 2 i

°C) I II 11 IV \' VI Vil vi IX X Tt
20 1 0 3 3 1 2 4 4 3 2 2.3aY
25 2 3 3 4 1 3 4 4 4 3 3.1b

P MBREGER  ORREEFEL » IRFER » 227K » 3RRMEE » 4RRBE o
Y FEERK ERELZ (P=0.05) °

JREARO, REHMEEOATEMAIEC I LED
HRABREORENEEEE » DHIRESHE20% » 30% » 40% 550 %0, BEZIF
WEL (2L) 1 » FZHE (1000ppm ) EFGEHE (20°C) 24 /MR » HHHBLIAFEO, B
ERE  MEEER2 InEEHE4R > #EFEHOQZEL -

R4 A BRARTO0, ZI|E » H20%EES0% » FEEO, WAL 15 » WA
NRABREOGEENEEEEBORBORBZIER - £ R/ART (20%0,) » RZIE
BARPARZRLEG » EETECZ48H > ERBREFCARTERMEE23/ME > W
EZHE2 0 HEARO, BERER/I0%E » MERKEORBEZERNG IR
E O, REE40 % ES0 Wl » W& ZEZBEDHIRD £50.55%0.28% ° R KRAF 0, RE 17
& AT B AR E R R TR AR o

R4 THERBEHMBEEOTERPEO I LED

& & Al 20%0,  30%0,  40%O0, 50%0,

L @ 4 #

EHEE 4.8 4.8 5.0 5.0
MEEOERE 2.8 3.8 4.5 4.8

o NEER I 1000 ppmEREHE L HIKFE o
DEFEEORE . LG 2EME 3 KERE
AFELTA 5. Rk 6.2 o

4AfEBEMO, HWRZ AFREARHFIHRNED
BTE-SHBRFDIARO, REHERAERAZRERATER  HRBREZATE
BOZWERR  IERRARAGRERRZE-RFEE > Bom2ie  RREC
ZRIER2HERED » Hp—HDREFEHENZ0, RER4 % » 5 —MAIERIK
RE - REHR > RRWHEAERERLZE (1000 ppm ) 7£20°C FEM 24hr » RERGF
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HO4K > FESEFCEHORE THEREREOATELREHSRBRERE
FEHFESTH » ESHSHKSA2IHRRZ Mt EEF » BEMBRECETR LS » 22
BUE43% (30% > 8 5 13% > H) F60% (39% » 8, 21% » H) » MERFAIBER
B (BHEE) > 55158 19.0%318 o EEEAERELI40%0, BRE > AIFEFAEREE
EEEZLLH  TEERK  BREE G BRER BN AT HBERE » B35 512

%K 77% °

£5 RERBRERRO, BEWA X)) HUEWMREOTEREIHRD

R H RFH

m H MEBEOEE (%)

BEIHEH  HEHR

LSy N (%)
5/08/1991 76 40%0, 5.3 0.0 1.6 92
CK 30.0 13.0 19.0 -
5/21/1991 395 40%0, 19.0 1.5 7.3 77
CK 39.0 21.0 31.8
SERARO, REHWKREOLEELMERARCAHEKBERZIHIEE

HRO6MH » MEART L0, BEMUY) » RTAUREMEEOTEZIHE (19.8
°Brix—>22.4 °Brix ) 4} » MAEINEEL o EHAIARFPRE B ES S > FRIIREER
(28-32°C) » WHESZMES1SK > HHRZIEEETER25K ; £20°C » INERE LW
RECHE > HBESHMEE 25K HEBEIEEEE > HIB40X > F£EE (15C)
T IEREMEREAETE  HBMESHER48R > MEBZEEEERRSRK o &

TRREOREEMERRER - GRETEIH

0= O
ZUZEqy o

HHEEEABHERERTEERPISCZRETHE °

Rl B R R 120 'CRE > Kt »

ZREan (K)
' E Al 7. °Brix  JEWR =R 20°C 15°C
E®HEE 40%0 22.3 & 1.5 2.6 5.0
CK 21.5 & 2.5 4.0 5.8
HEEOEE  40%0, 22. 4 B 1.5 2.5 4.8
CK 19.6 7=

i EiH=28-32C
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5y 5

FERUBRBZMEREE > BEHOREKEHRECFTERREQTERTNEZ
PR » DIEEBERSN R E » UREFELUCHERR > URCERAFZME - MEZE AT
FHEEFBAELMREERIERER BT HREOTEIRIERROBRER » REHE
EEREERERS > RECTE (BERE) RRATAEERYEE (°Brix) 28N> 7R
PIREE® (K1) - HRREWRERZMBELEL ) THHBEREEZEE (B253) o
EHRNACCEE L » ELMEHFEIRIUR  MARAEFOFTEZACCEBAIHBAE —H
@ AREBRERZERE (HE4) > HEEFTARERAR O, » B ACCEMEM ) « HE k>
HMZERERRERT O, CREBY » THRTHMREFATHE » ELMEERIKENTO,
BERRBEEESHEL  WERLETERE (Es5°6) - SRHMREFQATEREEETE
ZREMBHEEE LB TErRREFATECR MRS/ N A REE (E7) -
it MBEOTEALERRECRATREZR  MERERCHNEHEZREMN - &
MEEFOEE IR EMEARREHE  ERRAKASIRBE RN BE » BBEERR
SR 0, Z AT R » 2K O, KT » BREZWRER ZIFEEBIE » BERATG AR
BAEZACCHS6.7.8.9.10.12,13.14.15) o s 9g |- » Y EEFE > FIARKEGER - Al
RS ME  AIT@ER (BRRY]) o MEAEBEIHREFOATECHAORE > BERP
REMABREEC 2R SR IMREHE R RN 0, ATERK o BRI AL L 5 KA 8%
MR b2 RZIRRRBA ? AR E — & ZBHET -

EREEEEARBEFNREOACHEL  RRTEEARCIAHEYENS (X
2)  REZBEBEHEFORE  MRAE (R2) - HESIMEHERCHORE » A1IEM
EWEEACME (R3)  REHEZGREEUSTERAE > SRKMRETRE » @A
IO, Z 1 » EERAMRD L0, LeHRZ » EANPR LML ELBTERICHET
MAEEACHMELRE - ERRELMEERENWEMREQCHE  LEED  EF
1000 ppmZ ZKHEE > EEEPUBREMARAZEFRBEC 12D, g Z R B
s WREE c RAMRRZMRER CRE » HUERREQZMERAEHE > BEEE
ZREEYPREREHIGCEBRESH  BEHAERREOIHRETE > BREEH
B (4-5K) ERPZBEE KR (24hrs) o

FIF ZBEER » RRARRO,BE (40%) » THENEMRECTEIEEONR (X
4,5) RRATERETDSE (°Brix ) HEEAK » EAIREREREZHESS (K6) - &
IR EEEE20°CLLER » TREUE - At > RUEMRECEE BRI » THHAEE
AR REEAENZIORE (40%) » RARMPHEEASC)THERE -

2 F X’
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Physiology and Ripening Technology of
Two-Zone Color Bananas
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I Associate professor, Department of Plant Industry, National Pingtung
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2 professor and 3 junior scientist, Department of Horticulture, National
Taiwan University, Taipei, Taiwan;

4 Assistant researcher, Taiwan Banana Research Institute, Pingtung,
Taiwan.

Summary

In Taiwan, some of the banans harvested during March to June fail to turn yellow, i.e., degreen
at an extremely slow rate after ethylene treatment. The affected bananas are locally called "Two
-Zone Color bananas" or "Uneven coloring bananas" and pose unusual problems for postharvest
physiology and ripening agencies.

After ethylene treatment, the Two-Zone Color bananas showed a lower rate of chlorophyll
degradation, degreening of peel color, softness and total soluble solids increasing than those of
normal bananas.

The respiration rate and ethylene production of Two-Zone Color bananas were also lower
than those of normal fruits after ethylene treatment. However, the pulp ACC content of Two-Zone
Color bananas showed continuously increase following fruit ripening and its content higher than
those of normal ones.

From microscopic observation, the cell of peel tissue of Two-Zone Color bananas showed
smaller and closer than those of normal fruits. It seemed affecting the gas exchange through peel
tissue.

The internal oxygen content of Two-Zone Color bananas decreased quickly after ethylene
treatment, and then remained at low level (5%) during ripening period. However, the gas content
of normal bananas decreased slowly and had a higher oxygen content.

To improve the degreening of Two-Zone Color bananas during artificial ripening,increasing
ethylene dosage and treatment temperture had no positive effects on degreening. However, the
degreening rate can he improved by increasing the atmospheric oxygen concentration from 21%

to 40% during ripening processes. The total soluble solids and flavor were also increased by enhanc-
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ing oxygen concentration while the shelf life was reduced, especially at higher temperature(20-32
°C) after bananas moved out of ripening room.

Therefore, to overcome the uneven coloring propblem of Two-Zone Color bananas during
ripening by using high atmospheric oxygen (40 % ) technigue, the temperature of bananas, after
moved out of ripening room, will be no higher than 15°C to avoid significant reducing the shelf

life of bananas.

key words: Two-Zone Color bananas, postharvest physiology, respiration rate, ethylene

production, ripening
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