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Thiabendazole B & » S EBSMAFZEFTRGEZM%L '
A RUWES ZHAE’

W% AF KB AR L thiabendazole & B RFT AT E R Gk — %5 > Ailg
#4% 4| thiabendazole i I AT H G X K E RN B AR E B ORIEE (RETF 3
ppm KA ¥ 0.4ppm) > HiiE ARE » ZEBFLHRHBARFHEEENDE » #TH
o & REA~ R &P thiabendazole w97 Y LR E RIS AH AR > L Hie %+
AN RGELBBEENFRR L - AR ywERE (921 ppm, 689 ppm, 456 ppm
B 237 ppm) Z F » 237~456 ppm ¥ /B H AR HIRE » 2L 456 ppm 0 FE R A
HEFEREBERATZHREGZ0 5 A 1.5ppm & <0.1 ppm » 3 Rk A2 BIEAT & -
EZ B E 3~10 4% > £ & A74 thiabendazole Bp o] 45 3£ 3| R AZB UL LB & o
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FEREUAZ  FTHRAFSRERE BFLAAGFEEHBRETF AL A
J& & ( Ceratocystis paradoxa ) » Z /& % ( Boteyodiplodia theobromae ) © & & JH /&
( Gloeosporium musarum) o %2V sb#8m E4 4 > LR R 2Rk 0 @ giiE A&
ABRIERERS  RA—FRTITZH R AEFRARE ML — B oy > Bk
% g GO o g R R R R AT EAF B b o "4 thiabendazole —#E % B &
R BHFPRABDAZMERFELER HBRYEEM T  BANECRSRE -
N\ F E P72 thiabendazole R E /4% » AR K T AHFAE 3.0ppm > RA ¥ RI1F£
% 0.4 ppm" - IR Epea EC 5 & E R 200 ppm thiabendazole ¥ ;2 & = n48 > TR
REFBHR > P — B RTHEZAFH Ik MITE o A ER T AAR DRI
#g MM mEmENY  RERLMAEEETREFE KR  2LAHT
thiabendazole 7% @ /787 B RO ZARRAZ A o

2 B4 %P % 5 thiabendazole /£ 5 ¥ L R GMAMBITHAE > LRI FEE
200~400 ppm thiabendazole & 32 1% > FF2 7% 8 € CH U B MRERATZ E - AR R A
4 % E4E A thiabendazole % > FF AR Y = AR RE MM AL > HATRBEFTHE R
BERRRmBEEEZREZ B (1) ERRE  (2) RARK » LBMRANG T -
o > REBBBRIXARBEHTRBREEN B RO TREFET  EAMAFERE
REM  DHERRIAERFSHZA -

LARRAEGEY FRESG AL E R - FLBH -
26 BB EMEMBER -

3.6 KB RAATBIE -
4.8 % EMRFRE -
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HBBRF %

— ~fb& 8 3 & # %2 ¢ Sodium chloride & Hyflo Super-Cel % Wako Pure Chemical

1y

Industries Ltd. & & - Ethyle acetate 2 % T/t £ Bt & &% ° Sodium acetate anhydrous,
Sodium pyrophosphate, Hydrochloric acid. Sodium hydroxide 34 4 Merck Co # &%
Thiabendazole 98% standard & 40% W. P.35 &g K BEAL 22 )\ 3] £ JE o

thiabendazole 42 & % B B & 500 ppm a, i, &A% 0.1 NHC1 ¥ » & %X pr A %
o ThLA 40 A F 0 30 3 0 20 - F B 10 A %, 40% thiabendazole W. P. Au A 20
IR R RS G 0 RIRE 5 A A 800, 600, 400 A 200 ppm ©

R iEIE > ATR HE & thiabendazole &3 : @ M IR E 7~8 4 > Fie 2~5
FAWIIERmEE=I  2aEAEA-B-C=2¢8 - &% %tk R d
Sy E By Flez R84 8 £ 11 £ o ¥ie X thiabendazole & 32 » H 44
FieGAHB SR —fetatb i AR R > HRRE Rig ]2 & W E o
B4 B FE e 2 4838 45 ) A Ta, Tb, Te & Ca, Cb, Cc-Ta, Tb, Tc & thiabendazole
RIEE ; Ca, Cb, Cc 2 A4 thiabendazole & IZ b » ZLERF R AL BIS L
Ta, Tb, Tc %248 Bl - BR& F b - Elig 2 F o F & ZAIFH35 4 X thiabendazole
ME b o5 FAERERE 0 BRAEE (25~28°C) ViR BATHEN - B2 R
B GGG EE RARRE SN A SHEE 3 4R 10 548 o R AT >
WEREZ 1 EZH (ml) =% 5522 0.INHCI ~ #%# 100 4242 » # 300 nm B &
HEEAMRE -

RGBT X AR E > RS KRR ARBRX B AN EIIEEE
Z thiabendazole %Y & » KA BBE RV BN FEZE T RERESF
Bp ¥k ig NE ¥ 3575 7% » thiabendazole R IE > £ F U R EZAHIF AL > H3tF
4 N AEFBTHE B RENLBMERF HILA 16 CREBSLL R B AR
BRI AR BN TR TEIE > R EANINEGEBT ENEN 24 650 R A
AN 16 CZ 5 JE P2k - Bt iddg Ta, Tb, Tc & Ca, Cb & Cc % K 32 F 55
12 BRI BERRERRA > MIAEZ A o BRANEE —RATBREKR 24 /)
B 5= " wWmRHFBE I6CHBEE = W R ALESFEAWR -
RIS G EMAARIE 0 R — R Bp 24 /R R BRAR 0 REARBEE A o

Thiabendazole 4#% 7 7% © #% A 2 B 4k % Vet 2 Merck Co.n#7:5"" » dF & A
AR &R % » Ak UV-spectrophotometer B /X, Fluorospectrophotometer ° thiabendazole
RER WG 0 U]~ 25 34 B 5 ppm e94Z RN KK 300 nm R 0 K
BEAFRAEARF AR TEN -

R B & thiabendazole 2 =] 4 & & %17+ 0.1, 0.5, 1.0 & 3.0 ppm #4THIE - R
M ¥ thiabendazole 2 & jx % K&k » % %17 0.1,0.25,0.5 & 1.0 ppm AT E > &
REZ AN EXB=EFZFHME -

Thiabendazole Z 3B B i#Ab B8 @ BRU)AE4E & 50 EAITAAFR T » lwA 3 ZAH
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& 50 £+ IN, pH 4.5 &) Sodium acetate 4 #7;% > 80 £ F 8 T & > 3 % Hyflo
Superr-Cel> 2844 & B polytron 47 4% 3 442 i 1878 ( J8 4k 44 & Hyflo Superr-Cel )
JEiR A 20 £F 0.05 NNaOH /& » o ikR+ v IR E— 048 > KB 1% > B
A 20 ZF 0.1 NHC1 #hE - B 10 ZF 0.1 N HCl 3B % #1 0.6 =5 1IN NaOH A&
10 4 pH 6 ey & kR4 > A 50 Z2F LEE CEsH IR - K% AR 8 £
0.1 N HC1 #¢ B 2 B5 3Bk + 34 thiabendazole » 3§ Ar3diF 2450 o BN L
&tk &,4% (Siumadzu UV-210A double-beam spectrophotometr) # tb# » & & & 3
AR —3e A B 2 45 LAtk Bp Ta-Ca, Tb-Cb & Te-Cc: &% & 400 nm 7 8% %] 220
nm %k > IRHE A 300 nm % 9% 5% 3t B Fr 4 thiabendazole 2 B & -

X

— ~ — {5 ER AR F 45 2 ¢ Thiabendazole & KB Xk E & 298~302 nm z @
REEMSRETERTHE o LRy TRETH F—-Fwmx
thiabendazole & g it4o i 1 -

;‘ Tr:banana extraet contains
0.24 b— thiabendasole

Ck:banana extract only

Tr - Ck: net thiabendazole
comcentration
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W o R
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300nm 400nm
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1. &% 3 i1 % thiabendazole(Tr)du i & £ KA & 5 H (CK) AT 43 2 B 38 (Tr-CK)
Fig. 1. The net absorption spectrum of thiabendazole extracted from banana
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24 0.1 N HCI- thiabendazole /52 € HiR E LR L EARE 2> LM GAZIHAL T 2
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2 %e.13 |
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2. Thiabendazole 78 & #2 300 nm & ¢ & % B 4

Fig 2. The relationship between the absorbance and the concentration of
thiabendazole in 0.1 N HC1 at 300 nm

y=0.006+ 0.113 x
x= thiabendazole concentration in ppm ( thiabendazole ;& & - ppm)

y= absorbance at 300 nm (& & 300 nm & % & %% )

HERARRA T thiabendazole 2 B E R LR RAE 10 R R R EH B E D
BHEVY  RATHZERERRALAS > BENH B 58.16%K 51.91% -

2y

4

Frégak - www.banana.org.tw  e-mail {Z 5 : tbri@mail.banana.org.tw

o>
R
T
3
&




’2 i? zﬁ‘ r_f“ ﬁ % ﬁr Taiwan Banana Research Institute

904 B R AWM ERAE RS 158  TEL : 08-7392111~3 FAX : 08-7390595

% 1. B E % & &R A P4 thiabendazole = ik % 8] & & %
Table 1. Percent recovery of thiabendazole from banana peels and pulps

mANE (ppm) Ald 2 (ppm) i E (%)
Concentration added | Concentration detected Percent recovery
0.2500 0.1513 60.50
2 0.5000 0.2885 57.70
1.0000 0.6069 60.69
el 3.0000 1.6126 53.75
58.16+1.62
0.1000 0.0507 50.68
2 0.2500 0.1254 50.15
) 0.5000 0.2670 53.40
Bulps 1.0000 0.5340 53.40
51.91+0.87

BRI REIREBIRZA BT 7H A 921, 689, 456 B 237 ppm » & 4RELZ
800, 600, 400, 200 ppm % & > 7T #2444 4k Fl 2 thiabendazole 40% W. P B A. 148
By 46%2 3 o

—RRZEAREEAGEZHE & 2 EH BT > thiabendazole 7% 4 B 15 72 % 85 4
kMg  b—RELERNEERRREFRA—% > mARELT&MEE &
10 %42 #Fr 4 thiabendazole #:72 5 g5 1~2 4% -

k2 RiOBEREGREEZER LT thiabendazole 7% & & 2 Bl 14
Table 2. The relationship between the contact time and the residue level in
banana peels treated at two different thiabendazole concentrations

7% 6L % 32 ;& & thiabendazole concentrations
contact time 237 ppm 456 ppm
7% Y & residues
5 #4% (seconds) 0.86 ppm 1.47 ppm
3 /4% (minutes) 1.09 ppm 2.13 ppm
10 4% (minutes ) 1.83 ppm 4.13 ppm
5

Frégak - www.banana.org.tw  e-mail {Z 5 : tbri@mail.banana.org.tw

o>
R
T
3
&




’3 i‘? ‘%‘ L ﬁ % ﬁr Taiwan Banana Research Institute

904 B R AWM ERAE RS 158  TEL : 08-7392111~3 FAX : 08-7390595

ZCFREZREHZRGEZIVE

% 3. & R & F thiabendazole 7% 9 =
Table 3. Risidue levels in banana peels resulted from different
thiabendazole concentrations.
B 32 ;2 & thiabendazole concentration

ﬁ;zf‘ 3 R 921 ppm 689 ppm 456 ppm 237 ppm
7% % & (ppm) (residue in ppm )
1 25~28°C 3.600 1.953 1.284 0.514
3 16°C 2.093 2.051 1.481 0.443
5 16°C 1.573 1.725 0.832 0.613
7 16°C 2.178 1.815 1.289 0.549

% 4. & # £ A P thiabendazole %8 &
Table 4. Risidue levels in banana pulps resulted from different
thiabendazole concentrations.
i 32 ;2 £ thiabendazole concentration

E%féfé tHBmE 921 ppm 689 ppm 456 ppm 237 ppm
7% %9 & (ppm) (residue in ppm )
1 25~28°C 0.014 0.027 0.018 0.000
3 16°C 0.039 0.043 0.012 0.015
5 16°C 0.018 0.050 0.009 0.009
7 16°C 0.045 0.054 0.043 0.007

ERTRIZGYEF E > 5% 2L 921 ppm > 689 ppm > 456 ppm » & 237 ppm thiabendazole
BRZRA SV RERTRNZIMBEEARZARA T thiabendazole % F 2
SR K3 REk 4 k4P BAMAEIH AEE - B IR =T AT A7 2 #3187 0.10
ppm AR kmk 5

% 5. & % A P thiabendazole &Y% &
Table 5. Risidue levels in banana pulps resulted from different
thiabendazole concentrations.
& 3252 thiabendazole concentration

Ziiﬁ;f H@mamE 921 ppm 689 ppm 456 ppm 237 ppm
#% 9% & (ppm) (residue in ppm)
1 25~28C <0.10 <0.10 <0.10 <0.10
3 16°C <0.10 <0.10 <0.10 <0.10
5 16°C <0.10 <0.10 <0.10 <0.10
7 16°C <0.10 <0.10 <0.10 <0.10
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—RBZ BT FEBASEEYWREFORNRBEBANTLtEX T HFEF
thiabendazole 2 % @ ERl 2% | VAR > P E 2 BB B AR T2 bk &
SEAZ £ R o ATHCORBRIEA 298 nm A R 2K 0 ARERIEA 300nm &R Rk K 0
KA G ESEZHE 300nm 2 A B RGEFEEAT > BALLEROBRAE
RKR &k BHBETARBRZEEERNRE FERATHRE A H > B 58.16%>54.68% >
MR A B ATIRE A& 0 B 51.91%<64.69% - 3R A R E 12k RXERE
MR 2 g &% E (S E) R o Bk » sb—# B AR thiabendazole 2 75 /%43 R 4
T

Eckert (1977) V% %tz h R o B AR £ AP FREELE S > LS
RIZFX AR kRARL  — SRR ERREL MG - BNALTHE
EERIBOUABRBAEL  HEFHOAE S P RILAZNSE - p8aNEE
% thiabendazole M %ib UARYGEN S Y > THGRLIERRRELK
oM i E o R EE R AW 0 B E A %% PRIk thiabendazole 48 & [ 7% % 85 ] Jo
& M3 e o LLE f 4 thiabendazole 7% & tb# > 237 ppm X 3 -4 #1 456 ppm X 5 #h4%
FRAF 46 RFAML - F b R34k % H KR 2 ¢y thiabendazole B E ° 7T LA %45 48 R 22 65 1]
AR BEAREE B R o ZA T 4N > R K A4 thiabendazole [ B e 3% o & 3k R AR
o b — 3 % 7T AE 1% thiabendazole 4 JF AR &K A& T AT B BR K ME 82 R A AR E 2 Ao
MAHY S HBZRGETRANEE >3 048R 10 488 ARWEER R &
X E) R i thiabendazole RE 2 FE A EERREREE R LWL th- 56k 2>
A3 ER UREZLE - RREILBRYSHRELBRSNHEZ  TH - QBAKIR
R T

y= (-0.3669) +0.003696 X

y=iZ %1% % — R % & L thiabendazole % %9 & (ppm)

X=thiabendazole % &% (ppm)

v ?=0.9362

% E1# A 200~400 ppm thiabendazole R R E Ao %Y E R €488 B ABUTH
RZEFE (3ppm) @ %R IERE AL 800 ppm 8§ 7 A LA T At

A E R A ¥ A4 thiabendazole % 9@ & > & 200 2] 800 ppm A ik > & H £ 4T — 18
FesuABi® 0.1l ppm AL (RER4RERS) - ZHREBREE  RESEERRAGEE
ZFtE > T ARA ¥ thiabendazole G EW 5V BarmE el  £2T &
K205 B3 w2 5 2 3 %2 > Murdoch and Wood'V4g & & 72 10 % 4% thiabendazole
TRANELERTSNER - FELECEAPRER  RER S 2ME AFL£TXR
7 > thiabendazole % &k K 2 A £ A » 3% thiabendazole $1 & g 48 8k 454 & £ EN
R AFE—FEE -

Fii i8] £ % thiabendazole %Y & & B EMIFE F X BHRAIK 0 R & PAARAGF
HFRABUAIMREZ—F 24 - MRA FRRE AT XIS EMAAK &4 1/10 2] 1/20
A RmBARFIEREFEIRETRALZRIN > FIERZIBBRBETAES T
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EREERFPZRYGERIK - £ P — KRR > BAL R A F IR AT 83T & 584
#E (4% 0.1~02 ppm 2 ) > 2R PHRAEHFRABERBRRZAL &R =K
E/RBR > pERERARER DS > FIEEAER LTS L2 thiabendazole =75 %
FlBZRA > ¥R 0.1~02ppm 232 £ > HULRANMGZEHEILENBM - LR A
=R A F % -F %2 R4 thiabendazole -

Bt — & B AR A B AT A E T4E A 400 ppm thiabendazole 2 # A& ALk % 5K 22
TR BBy b NG R B R R S L] o O] 3R B SR A MUR E 200~400 ppm
LAFE % 8 & A AR B Ty imiAR & o

54 UKk

LBABRAZLE 54 3% 0 1978 ARB LM A % & SN AR T8 do R E & IS EI Ay
B LA TR EATHA] o
2.2 B4k~ £ EI 1978 FEF TBZ XA YGERTHRE > M REFCRE
RE M -
3T~ BiAaE 0 1968 0 HREME R () ARERiEE 82 47 0 39~50 7 -
45 Fm - Briete 0 1968 0 FEBKE BB (&) WA 4 12~21 7 -
5.2 EmE - BAerk 0 1968 » H BB EB R (55) 0 B8589 » 53~57 A -
6.52EM » 1969 - FHEB R EFRE (£) Wit 8987 » 22-32 7 -
7.Eckert, J. W. 1977 Control of postharvest diseases in "Antifungal Compounds" Vol.
1:269-352, ed. by M. R. Siegel and H. D. Sister, Marcel Dekker, Inc. N. Y., N. Y.
8.Long, P. O. 1970, Control of Stem end rot of banana fruit ( Gloeosporiwn musnrum ) ,
Trop. Agric, Trin. 47( 1) : 9-15.
9.Merck and Co, Inc. 1968, The Merck Index, The 8th ed. p. 1035
10.Merck and Co, Inc, Method in Pesticied Analytical Manual Vol. 1. Food and Drug
Administration, Wash. D. C.
11.Murdoch, A.W. and R. K.S. Wood, 1972, Control of Fusarium Solani rot of potato
tubers with fungicides. Ann. Apply Biology 72:53-62
12.0gawa, J.M., H. J. Su, Y. P. Tsai, S. S. Chen, and C. H. Liang, 1968 Protective and
therapeutic action of {1-(butylcarbamoyl)-2-benzimidazole carbamic acid, methyl ester}
(F 1991 ) against the banana crown rot pathogens. Plant Protection Bull. 10(2): 1- 7
13.Tsai, Y. P,, H. J. Su, J. M. Ogawa, and S. S. Chen, 1968 Control of crown rot and finger
spotting on banana hands with 1-(butylcarbamoyl)-2-benzimidazole carbamic acid,
methyl ester (F 1991) Plant Protection Bull. 10(3):35- 41.
14.Tsai, Y. P, 1969, Bioassay of benlate on banana fingers, Plant Protection Bull. 11(2):
77-82.
15.Tsai, Y. P, 1971, Effect of thiophanate on banana crown rot. Plant Protection Bull.
13(3) :97-100.
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The Relationship of Residue Level, Contact Time and Treating
Concentration in the Banana Postharvest Thiabendazole Treatment

Edward Y. Cheng, Ming Tao Hwangand Martha Sung

SUMMARY

The residue of thiabendazole was examined at different treating conditions. The
recovery of thiabendazole from banana peels and pulps w.ere 58% and 52% respectively.
Prolonging the contact time and increasing the solution concentration will result higher
residue level in banana peel's. When the dipping time is limited at 5 seconds and treated at
921, 689, 456 and 237 ppm, the thiabendazole residue in banana peels were lower than 2
ppm up to the concentration of 689 ppm. The residues of all samples did not decline
significantly in seven days. Inpulps, the residues were lower than 0.1 ppm at all four
treating conditions but careless handling will result 0.1-0.2 ppm higher reading in the
residue determination.

The result of this study indicated that the banana treated in 400 ppm thiabendazole for
5 seconds will not result a residue level which exceeds the standard set by Japan.

Researcher and technicians, respectively. Department of Plant Protection, Taiwan
Banana Research Institute.
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