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Summary

In order to accelerate the colouring of pineapple (Angnas comosus L,) fr-
uit, various concentrations of 2-CEPA were applied on the different dates
of pre- and post-harvest. The methods of application and the effects of cove-
ring with various materials were also examined, Peel colouring, juice qu-
ality and stem-end rot were investigated.

The results obtained are summarized as follows ;

1. Preharvest treatments after mid-mature stage of 2-CEPA(4000,5000ppm)
accelerated peel colouring, and reduced acid content of juice, but showed
no effect on sugar contents.

2. Covering fruit with colouring polyethylene film after 2-CEPA treatment
accelerated peel colouring and increased juice brix, while reduced acid
content ,

3. Spraying of 2-CEPA after harvest was more effective than dipping frui-
ts in the solution,

4. Dipping fruits in 2000ppm solution effectively accelerated peel colour-
ing and reduced acid content of juice .

5. Postharvest treatment by the dip method was more effective on colouring
at 20 C than at 10 C of the solution. The shorter dip time, the more
effective on colouring.

6. The higher the concentration of 2-CEPA and the duration of dipping the

more the stem-end rot.
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Kabacknick ¢} Rossiriskara 7} 1946 {0l 3802 iKal (2-Chloroethyl)-
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of tholl o ko] of Al bl BBASH] @) Foll MO o] EMEH o
7ha] BE(EE Aok o Hule HKEel s wliho] AfAMoE ol s 7t
ol & [l 2-CEPALE HHERER Mol MALF7} Aoks Fiffo) glo o2
By kA ez de] Figso] Stch

2-CEPA ¢ vy} ® kotx B040 0 g f s} sholel Lof [HEATE D o F
2 FIHE o] gk, skel = Abet %1948 Hoipol IhBAY ofop 3,8 o 3 g1z 5
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DO = WA ST gm0 2 #iEs o
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Ehdol . @Es o gl

W HEET 2-CEPA sgE7} Rl #Ea @He N ®%52ZE Shim S ¥ o] 4
2he] AT Eo| Mg 30 B AT ethephon FEHEo| ol #fmo] {RiE= Aty 19l o v
Bramlage 5 ? .2 cranberry o I{fRl ethephon o] ] #Ffuo] (gislo] R
Ml iEe] ATRES] oh 2 Stgloh ESE #S ©2 Hgobe] KA} Abse] LE, o
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e Rife]l St{ifo] 2-CEPA BMEMNY Y= BiEES fIHsI S+
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fRfEsl g #We WMAelslchn o, S * % ethephon H#|E R 4
BHe] HEe RiE=d o) e e B o ®ishA o,
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A KB 1986 4 548 9J 30 H7b#| %7l =dl, 4AZEA 445 =&
3 A off A U= & 652 Rl 3 (A. comosus) & ‘Sarawak’ 9}

‘ Special’ + @S RS ok

itaA % M= Ethrel (2-chloroethylphosphonic acid, WS4 E&; 36 %, Mk

b

~

s
e

413 2-CEPA 4= Ethephon, BE&it# ; Soksl3tAb)o] g RS HO 2 M
Hote] &xsh BIES ARSI )
A I Lokl LB HES £13 Zo

Table 1. Chemical properties of soil tested

Sampling site pH Total Total Available Exchangeable base(me, ”100g)
N(%) P(%) P(ppm) Ca Mg K

Gang jung - dong 6.0 1,1 1.6 61 4.9 2.3 1.02

1. A%1. KHAHT 2-CEPA RERY U RBAKE A%

EEEE BiEL 57 Kki# %8 Sarawak mf@ RITS (ftAste] 2-CEPA
1000 ~ 6000 ppmg BN A RKiTHd BFABAA 7 FEgrh Eokd 4000
2} 5000ppm-g EEste] EEMHT ZKEE RBIAt 6 KA THW K
B RE 673 4H, 6110 H ®EsI o, b 9B I B RS
8H4H, 8/ 14H, 8524 Aol 2-CEPA 5000ppm-g &Fistglct. #HEMMAm =
G- R AU Ske] 2-CEPA #ie] REEiMC #5458l AALS #imsigles
WE T iR ksl HmES RHRSS #AAldd RREABES 67 &
ol Gy 35802 stglon, 87 JEd4Ae W SwtEo2 g
d uhEgd RE#HE 1 £G4



2. A% 2. WHA 2-CEPA RE# REHE MED ¥R K&

6 3 Kell A 7THw Weke]l BAEAY Sarawak Rfol £29 e Jjigro R
YR BES}S o,

2-CEPA 5000ppm sl 13} 22 HkoZ iMoo, 25emx 30cm A
A AL G FRIE RAT REREE 4

A Al 1 RET 1E23 4y 395 o2 sl oo, HEEel RITAL
T EE T Ak AAEse

Table 2. Treatments of 2-CEPA at 5000ppm and covering material

Treatment Covering material

A Control
5000 ppm
2000ppm and cover with polyethylene film (colourless)
5000ppm and cover with polyethylene film (blue colour)

5000ppm and cover with news paper

M m O O o

9000ppm and cover with feeds paper

3. AHw3. W% 2-CEPA REFE AR

fraAd s 6 AR A 7T H#pol Mol BM=ldl Special RS 6 A 10H
Wy H3sle] 2-CEPA 5000ppmS 4887 2 RiHsted RigLmol #MAs @R}
RELIME Bkol 3259 BET EBE ol @] KBS #% 6 Hulol F2
Eot RHRSE HAsto o

AR A E = EPN R SKECR 39 By REH= 1 £9 .

4. AW4. W% 2-CEPA BRERES RARAEE ¥ FREM 28t &
5.

8 A% Myio] B AT Special BEE 7H 19 Hol wiste] AR #% 2-
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CEPA 1000, 2000 % 4000ppm & @EMs}elov, 2-CEPA 1000ppm < 10C
o} 20C & #ifrA7 thol 15 L& 540 @iiste] Jr2sl Al g
W2 ol /WS HATel Fol 7 H 19 HYE 24 A7bR gfrslelon ofw @
o Mg 29 13 ¢}

AREALTE b Yol 2w 8ubEo R a}gm vk EEEE 1 Bk

¢

DAY / SATURDAY

2480
U

Fis pisat cmeder the ther end
povervaeas e T

N oo yovt ‘
whie mari sunst br punl wader e brass

Fig.l. Changes in temperature and humidity in the room

z) Humidity

y) Temperature

5. AL

B & BLARHE0} AR BAS BAsH o8 208 #35le 80% ethanol
80 mg 2} Al F3brl ol A mhslsked 85 C Water batholl 4 30 4Rl fnsagr 3o
filter paper & FlMlste W@@st= #BFS 335k ch ol2i4 sted oA ph
B 45 T1To MEGHREST FIE TS BRA7 o 250 m 2 E st B
frafictgohzh 2kl s 28S Siarstgl=dl, 391t P-4 2 Somogi-Nelson ik ¥
O, W2 Anthron ik o 2 £gsled o},

s EREBA RAC) —8E 54 AEE A5 Hol WERENS FHE
sle] Brix &+ MESY 2, MEEE 0.1N NaOHZ RS dfifEsty]  F9 4
dEFE) 22 formstgl o, Riro] pHE #IEstg o}

el FEE wREEE 10, JEES | 23 EMESR v o
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V. A &R 9 2%

A 1. WA 2-CEPA RERH ¥ RERE AR

YefE i 2-CEPA RRESN] 2 @Bl olah RBaIz 230 vhEbdvh

Table 3, Effect of preharvest applications of 2-CEPA on the colour and

quality of Ananas comosus * Sarawak’ fruits

Date of Date of Conc., Peel colour Juice Acid Brix,~ pH
treatment harvest (ppm) index Brix content acid
(1-10) (%)
June 4. June 10, Control I.Oaz) 9.0 1.84c 1.9 3.2
4000 6.3bc 9.2 1.73b 5.3 3.1
5000 8.0c 9.3 1.74b 5.3 3.3
June 10. June 16, Control 1.3a 9.2 1.63a 5.6 3.2
4000 5.3b 9.5 1.60a 5.9 3.2
5000 7.3bc 9.4 1.6la 9.8 3.1

z) Mean separation by DMR within columns 5 9% level,

AEEE 6 H4H EMEAAM HEE 1.00] 88 2-CEPA 4000, 5000ppm o 4
< #%& 6.33 8,0 o2 HEEA vld| FHI FmE weo} 2-CEPA EM
BIE Mol & FAEMe] gldde 68 10H of 2-CEPA 4000 3 5000ppm-<- 5.3
o 7.3 o2 #ME 1,30 vla F& FOET Bd EEAE Mds 4EH
ol gllevt 6H4H 2-CEPA 5000ppmo] 8.0% 6H 10H 2-CEPA 4000
ppmell 5.3 08 5% ol 4 HEM] Firs oo

MEagEe 6H40 M HRMIE 1,84% o uls 2-CEPA 4000, 5000ppm
< &% 1.13%% 1.74 %32 2-CEPA EHEo| o3 Mo H43tgd o SEEE
fAlell = f18tke] ¢ldoml 67 10 EEA HRBES 2-CEPA EH M=
5% FFol A HEMl HEs A 2k
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Brix e} Hoik, =25 pHE SIS MERE MAdx f1E%e] B
A erateh,
Table 4, Effect of preharvest applications of 2-CEPA on the contents of

reducing, non-reducing and total sugars in juice of Awuanas comosus

‘Sarawak’ fruits

Date of Date of Conc. . Reducing Non-reducing Total
treatment  harvest (ppm) sugar sugar sugar
(% (%) (%)

June 4, June 10, Control 3.6 2.6 6.2
4000 4.2 2.7 6.9

5000 3.3 3.3 6.6

June 10, June 16. Control 4.0 2.8 6.8
4000 4.8 2.1 6.9

5000 4.2 2.7 6.9

NS within columns.

Siebeh vl B9, 2eln 245e 4o Bizulel o] 2-CEPA MEEIEF
o KM 5% ol 4Etke] BEs | &akeh

A3 HMRE REE SegEst 299 2-CEPA 5000ppmS FiH3dd 9 H
0 ORI B RGO RBI WRT ul K54 Hags 8400 2-
CEPA 5000ppm 7.3 ¥k 1.03} 8 4 14 ol 2-CEPA 5000ppm 7.6 ¥
ke 1.3 2= 2-CEPA 5000ppm pEFEc] 2lal o] (it ok @Al o)
AT Etko]l s A %3k
Mol 8H4H, 8H14H, 22 88 24 Holl 2-CEPA 5000 ppm < JEH

rr

ol w=dl $Wmo] wlsl EAst oo, 84 24 H 2-CEPA 5000ppm2 8 H 4 H
“t 8J] 1411 2-CEPA 5000ppm pZfilE 1.82 9%, 1.80 %l i3 1.58 %= %
7} 9lois, Hkii 87 24 B 2-CEPA 5000ppm of 4 thA F9kch,

Zelvh pHE BAEEHT o BiMREE9l 2-CEPA 5000ppm flol= 5% 7200 4
o tke] sl Al gk



Table 5, Effect of the dates of preharvest applications of 2-CEPA at

5000ppm on the colour and quality of Awnanas comosus ‘ Sarawak’

fruits
Date of Date of Conc. Peel colour Juice Acid Brix ~ pH
treatment harvest (ppm) index Brix content acid
(1-10) (%)
Aug. 4. Aug.10. Control 1.0a%) 9.2a 1.96e 4,7a 3.3
5000 7.3b 9.3a 1.82¢ 5.1ab 3.2
Aug. 14, Aug.20. Control 1.0a 10.0b 1.88d 5.3ab 3.3
5000 7.6b 10,20 1.80c  5.6ab 3.3
Aug.24. Aug.30. Control 1.3a 10.5c  1.68b 6.3ab 3.2
5000 7.4b 11.04 1.58a 7.0b 3.1

z) Mean separation by DMR within columns 5 9% level.

Table 6. Effect of preharvest applications of 2-CEPA at 5000ppm on the
reducing, non-reducing and total sugars in juice Anmrs comosus
‘Sarawak’ fruits

Date of Date of Conc, Reducing non- reducing Total
treatment  harvest (ppm) sugar sugar sugar
(%) (%) (%)
Aug. 4. Aug.10. Control 3.7 2.5 6.3
5000 3.5 2.7 6.2
Aug.14, Aug.20. Control 4.1 2.8 6.9
5000 4.6 2.1 6.7
Aug.24. Aug.30. Control 4.6 2.5 7.1
5000 4.4 2.6 7.0

NS within columns.

A v S, zel BHEE EEESY Y #KES 2-CEPA 5000ppm
filoll = A Etfe]l gl = (F6).
EEEE Y O ERaE ABm(FEDolA 65100 mE 64H EEYY %
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b ERT EEe Aebelel HeolEalyl |l Y teke (&R, HEE
ol & 6 Aoyt 8] ol #(brk el ot 824 0 &R A HEE Y of 2-
CEPA 5000ppm @ #ol 4] Brix 7} ki @ mstiderl] oj= 2-CEPA fEHQl Ao & o
A 2] 1} 4% Shaybany 9} Sharifi* = At 4] ethephon EEER] o &) ol

Bbstglthe wiohe MKE] Sdd WRE 97 AdHe dTF AL ET
slojofst o2 A7yl

fe 2-CEPA B ©afA sl edl(£3,5) o= Rom 3t Scott® Un-
rath®, 22| 12 Weaver 9} Pool™ o] Eole} Alz} W E ko ethephon g H o
o3 Mol WAt wbeh —&She 9l

HE 2. WiEAT 2-CEPA RB#% RBRHT HMH3 HR H%W

£TolA HeEs CERY ofE EE vld 7P £9oy BEMSE 5%
LGl A HEMe] #ZEs R ¢gkew Brix= A,B,D,E,Fyrp CEHEolA %3t
2 Bx CEmo A st
Table 7. Effect of the coverine materials after the prehatvest applications

of 2-CEPA at 5000ppm on the colour and quality of Anmanas comosus
‘Sarawak’ fruits?

Treatment Peel colour index Juice Acid content Brix ~acid pH

(1-10) Brix (%)

AY) 1.3a%) 9.2a 1.63b 5.6 3.2
B 7.3¢ 9.4a 1.61b 5.8 3.1
C 8.3c 9.8b 1.49 6.6 3.3
D 5.3b 9.1a 1.62b 5.6 3.3
E 5.3b 9.3a 1.60b 5.8 3.2
F 5.0b 9.2a 1.64b 5.6 3.3

z) Treated on June 10, 1986 and investigated 6 days after treatment.
y) See Table 2,
x) Mean separation by DMR within columns 5 % level.
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kot pH ERTe] 47 tkol RSl x dtow L84 g, vk
oh, ze|an REE E e 5% el A ATEtEe]l BEslAl Sk

Table 8. Effect of the covering materials, after the preharvest applications
of 2-CEPA at 5000ppm on the reducing, non-reducing and total

. .. . Z
sugars in juice of Ananas comosus ‘Sarawak’ fruits )

Treatment Reducing sugar Non-reducing sugar Total sugar

(%) (%) (%)
AY) 4.0 2.8 6.8
B 4.2 2.7 6.9
C 4.2 2.8 7.0
D 3.9 2.6 6.5
E 3.6 3.2 6.8
F 3.6 3.1 6.7

NS within columns.
z) See Table 7.
y) See Table 2,

Table 9. Transmission of light through the covering materials and the

temperature in the covers

I1lumination Temperature

Covering materials .

Klux (%) )
Control 140 100 31
Polyethylene film(colourless) 130 92.8 38
Polyethylene film(blue colour) ) 100 71.4 36
News paper 5 3.5 29
Feeds paper 4 2.8 28

Investigated at 13:00 on June 11, 1986,
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Bk C i/ vE AN FEOEZE Fhedl ol fE ® 2 Paynter 9}
Jen't o] #iiho} FifUstl oo CgBEol 4 Brix M0 =i Fo] A A2 whE
BEN BT Lielglol wte 2 % g apso] At

A3, KHEE 2-CEPA BEAHZE &

WerE Ho{Riie] ¥t 2-CEPA HmEEel @uUEE da $5 ke L4104
7k,
Table 10. Effect of the methods of postharvest applications of 2-CEPA at

5000ppm on the colour and quality of Auaas comosus ° Special’

fruits

Methods of treatment

Items Control Spray Dip
Peel colour index (1-10) l.OaZ) 6.0c 3.3b
Juice Brix 9.1 9.4 9.3
Acid content (%) 1.94b 1.56a 1.54a
Brix / acid 4.7a 6.0b 6.0b
pH 3.3 3.4 3.4
Reducing sugar (%) 3.9 4.0 4,2
Non-reducing sugar (%) 2.9 2.9 2.7
Total sugar (%) 6.8 6.9 6.9

z) Mean separation by DMR within columns 5 %
BB R o MR RO s #Fmol (RS9l o} Brix,

vl ghele, ML BREEES) MAAERE Mo 5% 3ol A8k

o] vl %) e¥oret,

pH, k31,

level,

Mo H, BRI,

2-CEPA iy B Y o} Hfi& o] 9o &Huo] {RifE=lgl=vl o] = Grierson

o "] orange 9} grapefruitol 4, Z2lx S5 o] EIEM Kol wiidh

o o —%skam
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A4, L% 2-CEPA RERER IFHALRE 4 ZAFHM st
L

L4811 & Wrretk 2-CEPA £Xul d IEFRE Jeiflo] b8k REki5 M2 2-CEPA
2000ppmof A 72 Fo ZEmiEEn Wolor e e MShgl ok

Table 11, Effect of 2-CEPA concentrations of postharvest dip applications
on the colour and quality of Amanas comosus ‘Special’ fruits

Treatments conc.(ppm)

ltems Control 1000 2000 4000
Peel colour index(1-10) 1.0a2) 7.5b 9.0c 7.0b
Juice Brix 10.2 10.7 11.4 9.7
Acid content (%) 1.98d 1.86¢ 1.45a 1.55b
Brix “acid 5.3a 5.8a 7.9b 6.3a
pH 3.2 3.3 3.3 3.2
Reducing sugar (%) 4.5 4.4 4.8 4.8
Non-reducing sugar (%) 2.1 2.3 2.4 2.1
Total sugar (%) 6.6 6.7 7.2 6.9

z) Mean separation by DMR within columns 5 % level.

Zelv Hekthe 2-CEPA 2000ppmoll 4 #85k9) Y Brix, pH, 3tk y
S, B EEBE Mol 5% Sl fEtko] mEsA gk

£12. 2 BEEREE S BERe 8 RBRSRAH 20 THEB A @)
sl ot mAERER Mol = HEM] ool

e 10T 55 B 20T 15 B4 ®mastd oy Brix, #khk
pH, b1, vl i, 280 EMEBE 9 2 Mo 5% T3 8K
o] == %kt

REEA R BHES 27 29 304 2-CEPA BHEBE7 SBREUSE,
22l Bk A4S wmshgle,
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Table 12. Effect of solution temperature and dip time of 2-CEPA at 1000
ppm on the colour and quality of Anamas comosus ‘Special’ fruits

o, o,

Treat ments 10 C 20 C
Items 1 min 5 min 1 min 5 min
Peel colour index(1-10) 4.6a% 5.1a 6.3b 6.4b
Juice Brix 9.9 9.7 10.0 9.7
Acid content (%) 1.59¢ 1.42a 1.40a 1.51b
Brix ~acid 6.6 6.8 7.1 6.6
pH 3.3 3.4 3.2 3.3
Reducing sugar (%) 4.5 4.6 4,9 4.2
Non- reducing sugar (%) 2.3 2.1 2.1 2,0
Total sugar (%) 6.8 6.7 7.0 7.2

z) Mean separation by DMR within columns 5 % level.

80~ 75
N
e\";
8 601
|
o
<
O
£ 40F 38
Q
&
20_
12
?
1000 2000 4000 Cont

Fig. 2. Percent of stem-ent rot of Amanas comosus ° Special’
fruit as affected by various conc. of 2-CEPA
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Fig. 3. Percent of stem-end rot of Ananas comosus ° Special’
fruit as affected by dif ferent solution temperatures
and dip time in 1000 ppm 2-CEPA

Hiroshi £} Kazyoshi'®? = %#tol 4], Fuchs 2 Cohen'® & Celemetin 3} Sha-
mouti orange o] g ABMIER &&= 22l 2-CEPA 2000ppm &2 F¥E ol A
F& A6 HREE el 2-CEPAc] BE gt &RV b & A2 Aztsiq,

£120]4 10 CHRehs 20 T @7t Htaol HEZ vhebdl A& 2-CEPA
b BT vl F BEC A REFEHS o Aoz 4 2y o 18502

Zevh RERREC] wE HEEE 1,5 5d A FEMo] AEHA Aoy k
11 el 743 Bifol A& {B#E= =8 ol = Griersons W o] orange 2} gra-
pefruit o i3t HFR@E} —BElz Loy Eaks .o @INEHl 30 51 @&7) &
ol BRMol 2k HES Aol o] Felo] To H{Pkl RME Bt
A= A4 #RE slelok & o2 EHsd

2% 2,304 HBREYTE Wlso] ®mll =y o= Grierson 3} Newhall®
o] Temple orange ¢} tangerino| 4, Hiroshi & Kazyoshi®, 7.2]52 Jehn3" o)
HHl N3 RBAER B —Hm ded 58] 28 1oy B ufddzo] &
BE7F Spob RENAMA W] BMIAE Aoz Arso Ao
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V. 8 B

gkl ol % (Ananas Comosus L.) ol WHERij 2-CEPA @Eme:iicl EEEE, 2-
CEPA &Mt BEEE, WEr 2-CEPA BEEEES Ak, 290 BEBERER
BEol guikgllol REA Hdt Hifdd v A= ZRE ®£WsH A3 HKBERS
2okst] o33 o
1. WeHEd 2-CEPA @EH = RESH ol & o= Kol EEalx ol RIEF
shglch 2-CEPA EE@E Y 5000ppmol Al 7h ZRmelon BE iel
= Hael gl o me st

2. 2-CEPA &P % %% polyethylene film 2] @] o3& &Ffoo] {Ris]
2> Brix = Bmslylos, B ¥

3. Wt 2-CEPA WET REBEEC Bmmied os Hfao] {RESAL

4. ¥ % 2-CEPA 2000ppm B ol & ol REMOIA o} B2 2-CEPA
| A8 Moo FEamels BEC A

5. BRWH BEE 10 TR 20 Collq o] iAo BEmHL 7
AR+ 5 Faol R A

6. Witk RENA W] WAL 2-CEPA HBEUTS, 222 REwH
ol A4E gl o
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