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Abstract To elucidate the absorption and mobility of pesticides, radio-labelled compound, ["“C]diphenylamine,
was treated for garlic and its radioactivity was measured. Just after labelled and cold compounds were treated
together on the garlic leaf, they were spreaded rapidly to the whole leaf. When garlic was dipped in the
diluted solution of labelled and cold compound and stored at -4°C and room temperature, a periodic
investigation showed that treated pesticide was lessened in outer skin while it was risen in clove, root, and
inner skin. In Danyang garlic stored at -4°C, the distribution of pesticide was higher in outer skin than in
inner one but at room temperature it was reversed. In Namdo garlic stored at -4°C and room temperature, the
distribution of pesticide both was 40% higher in outer skin that inner one. When diluted solution of labelled
and cold diphenylamine was put into soil, garlic absorbed less than 1% of total treated amount, while the rest
was remained in the soil layer of 10 cm depth. The radioactive amount absorbed by garlic was distributed in
the order of outer skin > flower stem > inner skin > root > clove.
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o] <=2 Eth(Harvey, 1978).
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1992; Hwang, 1988; Park et al., 2000; Bae et al., 2002),
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Fig. 1. Structural formula and radio-labelled position (*) of
diphenylamine.

Table 1. Physicochemical properties of the fungicide dipheny-
lamine

Molecular weight 169.22

Molecular formula (CsHs),NH

Vapor pressure 8.52 x 1072 Pa at 25°C
Solubility in water 0.039 mg/mL at 25°C

log Kow 3.6 at 25°C

Stability Stable under ordinary conditions
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Fig. 2. Time-sequenced autoradiograms in the shoot of garlic
plants treated with ['*C]diphenylamine.



Table 2. Changes of radioactivity distribution in Danyang var.
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of garlic applied by dipping whole bulbs into [**C]diphenylamine

solution
. % distribution of radioactivity after treatment
Stored temperature  Analyzed portion
0 1 2 3 4 5 6 mon.

-4°C Clove 0.9 1.0 0.8 1.1 1.3 1.3 1.4
Exodermis 55.6 51.5 49.6 47.0 48.9 50.7 48.5
Endodermis 315 36.0 375 389 383 34.4 373
Root 12.0 11.5 12.0 12.9 11.5 13.7 12.7
Room temp. Clove 0.7 1.0 1.1 1.3 1.1 1.2 1.2
Exodermis 543 42.4 30.0 30.8 31.1 27.1 26.3
Endodermis 31.7 42.0 53.0 52.8 49.1 54.4 54.6
Root 13.3 14.6 16.0 15.1 18.7 17.3 17.9
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Table 3. Changes of radioactivity distribution in Namdo var. of garlic applied by dipping the whole bulbs into [**C]diphenylamine

solution

% distribution of radioactivity after treatment

Stored temperature Analyzed portion

0 1 2 3 4 5 6 mon.

-4°C Clove 0.5 0.6 0.6 0.6 0.5 0.6 0.7
Exodermis 28.9 27.7 25.6 24.5 29.1 27.1 27.0

Endodermis 58.8 59.0 57.5 59.0 55.8 57.0 57.8

Root 11.8 12.7 16.3 15.9 14.6 153 14.6

Room temp. Clove 0.4 0.6 0.5 0.5 0.7 0.6 0.6
Exodermis 16.0 14.3 16.2 16.1 224 19.5 17.9

Endodermis 70.2 69.3 68.7 67.2 65.2 66.7 68.1

Root 13.5 15.8 14.6 16.3 11.7 13.1 13.4

Table 4. Radioactivity distribution” in Danyang var. of garlic applied by drenching ["“C]diphenylamine solution to the soil

% distribution of radioactivity

Clove Exodermis Endodermis

Root Flower stem Soil

0.01 0.27 0.02

0.01 0.06 99.63

“Radioactivity was measured 14 days after soil drenching.

Table 5. Changes of radioactivity distribution in Danyang var. of garlic applied by drenching ['*C]diphenylamine solution to the soil

% distribution of radioactivity after treatment

Analyzed portion
1 7 14 days
Clove 0.82 1.15 1.65
Exodermis 77.33 76.67 74.44
Endodermis 6.34 429 4.17
Root 1.19 1.59 1.90
Flower stem 14.32 16.30 17.83
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Table 6. Vertical distribution of radioactivity in soil with
Danyang var. of garlic applied by drenching [*C]diphenylamine
solution to the soil before harvest 14 days

Soil depth (cm) "C Remaining in soil (%)

0~5 76.7

5~10 13.5

10~15 6.6

15~20 1.7

20~25 0.9

25~30 0.6
w02 BE¥313 9t} Diphenylamine #HF & Aj7ko] A3}
T8 A5 Z AE Fo] MC WAk RS ast
© oAl 919, 517 9 Be] Fof $HE s Ee 2w
A F7tele AES BAn ol vks & A5l 94e o
©2 WA [“Cldiphenylamineo] F-rol8 =il US5S B
oFa glon, 53] nhed QAT ol I S
B A3 ske AEelnR s B2 4 [C] WAiksol
ojgigel] wet F5 YA FAE AelstAL S HAE

Fotaal & 7golle RIEA] 93t s it = 2R
A& AAlehe T RE P 288 Zlo s dAdtE.
["“C]diphenylamineS whEo] A= = EG
sto] 2] o] EAE ZARE A Table 6014 K= ¢
o] RE 5em7kA] AA| kA9 76.7%7) &
0cm 7HA 90% A7t SAI8IAL o 4054
1 Ao g Aztem o] o] v of ]%
73 8Fo] A tH(Thm, 2003).
Ibse] ESH EXH| & vl FEE HES
w rlsa o] A2 ZE] A7 5 @St
152 WA ]6}71 X SHAG FoEE oA
B & HFAgRte AAAE T A2

M8 AR S0 nr) 90D A0 AR

N K e
et

-

Ol'—L M

flo & N
JO »—-

) rlo

P otk
5

=
(@'
oL

I,
et

it} J)% ox rr K
= o,
ol

fe
o o
o

==

=X
]

>

Literature Cited

BaeR.N.,, S. D. Yun, Y. K. Ahn, I. G Mok and C. I. Lim (2002)
Differences in Growth and Bulb Develoment as Affected by
Storage Temperatures of Two Garlic (A/lium sativum L.)
Cultivars. Kor. J. Hort. Sci. Technol. 20(2):95-99.

Electronic Code of Federal Regulations (CFR) (2017) US/EPA
(http://www.epa.gov.)

Harvey, J. M. (1978) Reduction of losses in fresh market fruits
and vegetables. Ann. Rev. Phytopathol. 16:321-341.

Hong S. 1., Y.J. Kim and N. H. Park (1994) Changes of gas
composition in package of fresh garlic by packing materials.
Korean J. Food Sci., Technol., 26:713-717.

Hwang, J. M. (1988) Effects of temperature and humidity

conditions before and after planting on bulb dormancy and
development in garlic (Allium sativum L.). Seoul National
University.

Ihm Y. B. (2003) Fate of the Insecticide Imidacloprid in the
Environment. Chungbuk National University

Kang J. S. and G H. Hong (2001) Effects of Storage Gas
Concentrations on the Qualities of Garlic (Allium sativum
L.) Bulb during CA Storage. Korean J. Postharvest Sci.
Technol. 8(3):258-263.

Kim Y. K., S. B. Lee, S. S. Lee, H. S. Shim and I. H. Choi
(2003) Cultural and Chemical Approaches for Controlling
Postharvest Diseases of Garlics. The Korean Journal of
Pesticide Science 7(2):139-148

Ko H. Y. (1983) Study on the Long Term Storage of Garlic
Bulbs. Chonbuk National University.

Kwon J. H. (1983), Effects of irradiation on the storeability of
garlic and its pungent flavor components. Kyungpook
National University.

Kyung K. S. (1994) Elucidation of the Behaviour of Some
Selected Toxicants in the Environment '“C-Radiotracer
Techniques. Chungbuk National University

Lee, S. H. (2002) Antifungal effect of chitosan on fungi from
kiwi fruit, sweet potato, garlic and grape, Woosuk University.

Lee, H. J., Y. K. Park, J. S. Yang and M. H. Kang (2004)
Change of fragmentation by irradiation doses and storage
gamma-irradiated potato, garlica and ginger. Korean J. Food
Culture. 19(3):251-258.

Na S. Y., M. R. Cho, H. Y. Jeon, M. S. Yiem, D. G. Oh and K.
W. Park (1998) Damage of Garlic Gall Mite, Aceria Tulipae
(Keifer), on Stored Garlic and its Chemical Control. Korean
J. Appl. Entomol. 37(1):81-89.

Park Y. B., Hwang J. M. and Lee B. Y., (1992) Effects of Seed
Storage Temperature on the Quality during Storage, Plant
Growth and Bulb Development of Garlic (4/lium sativum
L.) J. Kor. Soc. Hort. Sci. 33(2):103-110.

Park Y. M. (1997) Occurrence and Prevention of the Spotty
Symptoms on Garlic Cloves after Harvest. J. Kor. Soc. Hort.
Sci. 38(6):704-708.

Park Y. M., J. M. Hwang and H. T. Ha (2000) Storability of
garlic bulbs as influenced by postharvest clipping treatments
and storage temperature. J. Kor. Soc. Hort. Sci. 41(4):315-
318.

Rosenberger, D. A., Wicklow, D. T., Korjagin V. A. and
Rondinaro, S. M. (1991) Pathogenicity and benzimidazole
resistance in Penicillium species recovered from flotation
tanks in apple packinghouses. Plant Dis. 75:712-715.

Shin, D. B., Y. C. Lee and J. H. Kim (2000) Changes in quality
of garlic during frozen storage. Korean J. Food Sci., Technol.,
32:102-110.

Sholberg, P. L., C. Harlton, P. Haag, C. A. Lévesque, D.
O'Gorman and K. Seifert (2005) Benzimidazole and
diphenylamine sensitivity and identity of Penicillium spp.
that cause postharvest blue mold of apples using-tubulin



190

gene sequences. Postharvest Biol. Technol. 36:41-49.

PN1%|
o

Q05 -2 2

assesment of pesticides treated on garlic to control black rot

Spotts, R. A., L. A. Cervantes and T. J. Facteau (2002) during the storage. The Korean Journal of Pesticide Science

Integrated control of brown rot of sweet cherry fruit with a 13(3):148-158.
preharvest fungicide, postharvest yeast, modified atmosphere You O. ], Y. H. Lee, Y. D. Jin, J. B. Kim, S. G. Hwang, S. H.

packing, and cold storage temperature. Postharvest Biol.
Technol. 24:251-257.
You O. J.

Han and J. E. Kim (2007) Antifungal activity of pesticides
to control dry rot and blue mold during garlic storage. The
, Y. D.Jin, S. G Hwang, Y. H. Lee, Y. B. Ihm, J. B. Korean Journal of Pesticide Science 11(4):331-338.

Kim, O. K. Kwon, K. S. Kyung and J. E. Kim (2009) Safety

TE

®
ME Hal 4N E 25t0{ X2|E Diphenylamine?| X
ROE - 2| - YR
AEH A7AAR, B0 0T SUALRL0 S SARse, ET sYAR A e s e gy

2 9 vhsol A2E ¥ F5 % o154 IS Sske] [“Cldiphenylamine 34 SHES o] -510]

of
AFs& 2438t “C-¥A] 2 ¥ ¥4 diphenylamine PHs Uoll =F A3 A3} SAxlE] F 0.5Y5RE A=
lo)

Aelgh oA JEls Tt AE HAR o] FHIL AU ISt rkes “C-#A] B B|EA] diphenylamine
g|Aollol] HA|ste] 4°Cet d2ollM Aet A A717E St AAAR]D M WAks w2 B A 2RE
dMe Faske vh W, e 9 SN e 25 FTkske AP ol Jivh. ddukse] Aggel u
& "C s X HE2 4°C AeM e ARl SREEY Fou A e Wit E Yepston, i
LupksoMe 4°Cet 2 Aol A 7 S48 WAks X HlEo] E3kon, 53] A e ZRHA R
S44 Fo] WAFs EEH O] OF 40% ol =Tk gk “C-3#A] 9 H|EA] diphenylamine 3|44 S A0S
ZAgell= mhse] FekE MC MARS S 1 % PlThelslom vmAE B9 10 em ouie] Aol 90% = A5
o} rksd] FE Wbe do® A 2AE >3 > A > B > Q0¥ o % gol BEEITH

solof - cholsi el 24, #, vk, WAks




	저장 병해 방제를 위하여 처리된 Diphenylamine의 행적
	Abstract
	서론
	재료 및 방법
	결과 및 고찰
	Literature Cited
	요약


