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Abstract

Comparative effects of gamma irradialion and methy! bromide (MeBr) fumigation on disinfestation and physi-
cochemical atiributes of mung bean were investigated. Insects in domestic mung bean were identified to be
Callosobruchus chinensis Linne. In a disinfeslation test, MeBr showed 100% disinfestation effect on larva and
adult at 5ih day aller treatments, while irradiation dose above 3 kGy was ellective {or disinfesting all larva at
Lthat time. Adults were more sensitive to radialion than larva. Around 1 kGy was enough to control larva and
adult in mung bean following 10 to 15 days of irradialion. In physicochemical properties of treated samples, nitro—
gen solubilily, TBA value, amino acid and fatty acid compositions were not dilferenl among the control, 2.5 kGy—
irradiated and MeBr-fumigated samples. MeBr fumigation caused the decrease in lightness (Hunter’s L value)
and the increase in redness (a value) and yellowness (b value), Lhereby resulling in overall color difference { AE)

in a noticeable level (NBS 2.61~294).
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Fig. 1. Disinfestation of C. chinensis Linne {larva) in mung
bean after treatments of gamma irradiation and methy] bro—
mide (MeBr) fumigation.
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Fig. 2. Disinfeslation of C. chinensis Linne (adull) in tnung
bean after treatments of gamma irradiation and methyl bro--
mide (MeBr) fumigation.
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Table 1. Comparative effects of gamma irradiation and methyl bromide {MeBr) fumigalion on nitrogen solubilily, extractable

phenol and TBA value of mung bean

Irrachation dose (kGy)

Component Control MeBr
10 2.5
Nitrogen solubility (%5, d.b.: 82,79 1.20" 87 03+1.85 256311 40° iy Rt I
Extractable phenol {mg/g, db.) 151+0 16" 1.51£0.10" 1494018 181 £017
TBA value” (OD, 538 nm) 0.460.03° 04440 05 0.46+0,02° 0.50° +0,06°

Data (mean of triplicates = S.I0.) followed by different superscripts are significantly different (p<Q01).

#3-Thiobarbituric acid value.
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Table 2. Comparalive effects of gamma Trradialion and me-
thylbromide (McBr) lumigation on Hunler's color values of
mung bean

Color 7 Irradiation dose (KGy) )
parameter” Control 10 95 Meir
L 8725 8547 86.23 2501

a -3.59 -3.55 -351 -398

b 14.38 14.91 14349 16.25

AE 0.00 0.94 1.02 2.94
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Table 3. Comparative effecls of gamma irradiation and me-
thy] bromide (MeDBr) fumigation on total amine acid conlents

of mung bean (unit : g/100 g)
Amino acid Control 25 LGy MeBr
Asparhic acid 2363 2.342 2 360
Threonine 0639 0.G30 0649
Serine 0934 0.930 0940
Glutamic acd 3681 3.565 24578
Proline 2.356 2.627 2.179
Glycine 0916 0.902 0ad0
Alanine 0962 0953 0.986
Cystine 0.172 0.172 Q186
Valine 1.157 1170 1.194
Methionine (0,265 0262 0.259
Isoleucine 1.743 1017 1.164
Leucine 1775 1.740 1754
Tyrosine 0.380 0.385 0 336
Phenylalamne 1.328 1.304 1.380
Lvsine (1,580 0.571 0.601
Flistidine 1789 1.759 1680
Amrnonia 0.390 0.376 0395
Argimne 1.235 1169 1.214
Total”! 21.958" 21 874 21.845°

"I Degree of whiteness (white- 100 — 0 black).

a: Degree of redness {red--100 <« 0 < -80 green).

b Degree of vellowness (vellow+70 « 0 += -80 blue).
AE  Overall color difference (¥ AL*+ Aa®+ 487 )

YDt lollowed by cilferent superscripts are sigmhcantly differ—
ent {p<0.01),

A% s 2Fe Aubal =A% EAE H o palmitic
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Table 4. Comparative effects of gamma irradialion and methyl
bromide (MePBr) fumigation on fatty acid composition of mung

bean tuml.: %)
Fatty acid Contral 25 kGy MeDBr
Palmitic acid (16 O) 24.57 23.73 24.66
Stearic acid (180} 6.93 6.86 597
Qleic acid (18:1) 431 1456 3.88
Linolewc acid (18 2) 3755 3746 40,08
Linolenic acid (18:30) 2158 2208 21.24
Arachidic acid (20:0) 2.07 227 1.73
Beheme acid (22.0) 3.00 313 2.33
TSEAY 36.57 35,09 3485
TUSFA? 6345 61.00 65,30

PTSFA: Tolal saturated (alty acid.
ITUSFA  Tolal unsaturated [atty acid.



448

L-n];{ai
(@] ok
pwi =

=] shafel s A & ol B e 2 g A
Z Arzukel al methyl brormude(MeDr) £23 2] ¢ Ziebd &
Abe] eigh A Aot g 71 °]§Jrﬂ75 EAd o] vz = g
$ vl wsteich w4l T Fla)d =2 EebTe) (Calloso-
bruchus chinensis Linne) 2 241 % g1 & U=] Az £ 5d
Al MeBr #2l #4 ¢ 43502 vtk 22 470
3 LGy o|AF] Avbd Zabe frael dhete] S A s
-5 B9z 2kGy BARe] A= 2k 90%2] 45 EE el

g a BT A G50 B8 A Aol
zﬂ o 2 vlept A7) F10~169 A § F= 25 1 kGy
AR A B 100%2] A 4B 9 gt g F7]ojA]
ol ol 2hehA FAEYE vlad ¢ A, Aadelx, TBA
7} zo}ﬂ]L*P A b& =47 - 25 kGy ZAHL 2

ooy 2 &

i

:1?,11»] o 7] A Mo MeBr 532 28] =
9] 7tasl Halx vl face) Zola

oA 7= AZNBS 261~2.902]

=) o, gl
E
2L
i
&
i
Iy
&
@

Ukl 3

e e Bahr| el A el DA e P NEA
o) Ayols Aol ZAR=RIVI ek
232 d

1. Song, J.C. : Food Material Science. Kyomoon Publishing Co.,

Seoul, p248-249 (1994

Yu, T.].: Feod Carte. Parkyoung Publishing Co, Seaul. p.

160-162 (1977)

3. Kye, IS, Jun. ¥S and Cheigh, H.S. : Chemcal propertics
ol mungbean protein isolales. J. Korearn Soc. Food Nufr, 18,
423-429 (1989}

4 Che, 5.H and Pyo, K.H. : Changes in SDS-PAGE pattemn.
of mung bean grain protems during germination. J Koreatn
Agric Cherm, 32, 209-215 (1985

5. Kweon, S H.. Kum. M. and Kim, S K - Rheological prop—
erties of mungbean slarch. Korean [ Food So., Technof,
22, 38-13 (1990)

6. AFMC : Korea agricultural trade information Agnicultural
and Fishery Marketing Corporalion (1995,1999;

7 Kwon, JH, Chung, HW. and Kwon, Y.] Inlrastructure of
guarantine procedures for promoung the trade of wradiated
foods. Paper presented at Symposium ol The Korean Sociely
of Postharvest Science and Technology ol Agricultural
Products on [rradiation Techmology for the Salety of Food
and Public Health Tndustines and Qualty Assurance, Daejon.
13 Qctober. p.209-254 (2000)

8 Kwon, JH,, Noh, M.J.. Chung, HW, Lee, J.E., Park, N.Y,
Kwon, Y J, Seo, S 1., Chung, H.] and Huh, EY. : Quaran-
tine treatment of agricultural products for exporl and import
by gamma irradiation KAERLCAF-285/98, p.174 (1999)

9 NPQS Year Book of Plant Quaraniine Statistics. Nalional
Plant Quaranune Service, Anyang (1997-1899)

)

CARE-BER

10,

11.

13.

19.

. Gould, W and Sharp. J.L.

. Kwon, JH and Chung, H.W. :

. Amerine, M A and Ough, TS

. Shipp, E

. Nam, S M

o - d4E - Uy

Umted Stales Environmental Protection Agency, Office of
Festicide Programs Ethylene dibromide, Amendment of
neclice to cancel regisiration of peshcide products contaming
ethylene dibromide. Fed Hegist, 49, 14182-14185 (1984
Jessup. A.].: Response o Lamberl and ‘Ron’s Seedling’
sweel cherries to fumgation with methyl bromide plus cold
storage. Aust J Exp Agric, 28, 431-434 (1998)

: Cold-storage quarantine treat—
ment for carambolas mfested wiih the caribbean frut fly
(Diprera . Tephritidae), J. Foon Ertomol, 83, 458-460 (1950)
Delate, K.M., Brechl, J.K. and Coffelt, J.A. : Centrolled atmos-
phere treatments for control of sweet potato weevil (Cole-
optera: Curculionidae) in stored tropical sweet polates [
Eeen Eniomol, 83, 461-465 (1990)

. Couey, M * Heat treatment Tor conlrol of postharvest diseases

and insect pests of [ruts. Hortsaence, 24, 198-202 (1989}

. UNEP. : Montreal protocol on substances that deplele the

ozone layer 1994 Report of the Methy! bhromde Techmical
Options Commuttee, p.294 (1995)

. NPQS. : Plant quaraniine iformation. National Plant Quar-

antine Service, Vol 91. March. p.17-19 (20001

Food and Drug Adminislranon @ Iradiation in the produchion,
processing and handling of food Final rule. Fed. Regist,
51. 13376-13399 (1986)

. United States Department of Agniculture, Animal and Plant

Health Tnspection Service * Use of irachation as a quarantine
lreatment (or tresh frmts of papayva from Hawaii, Fed
Regist, 54, 387-393 (1989)

Byun, M.W. and Yook, H.S.. Damestic and foreign stalus
of irrachation applications to ood and public health induslnes.
Paper presented at Symposium of The Korean Society of
Postharvest Science and Technology of Agricultural Prod-
uets on Iradiation Technology for the Salety of Food and
Public Health Industries and Quality Assurance, Dagjon, 13
Oclober, p.5-42 (2000)

Scienttle baclkground and re—
search issues on lood wradiation. Food Science and fndustry,
31, 31-49 (1998

. The Korean Society of I'ood Science and Nutnuon  Hand-

book of Expertments in Food Science and Nutrition, Hyoll
Press. Seoul. p.l43-145 (2000}

. ESKKSAE : Chech List of Insects from Korea The Ento—

mological Society of Korea and Karean Sociely of Applied
Entomologv, Kon—-Kuk Univ Press, Seoul, p.744 11994}
Meathods for Analysis of
Musts and Wine, Wiley & Sons, Mew Yorle, p.176~180 (1930)
Turner, E.W.. Paynter, W.D.. Montie, E.J., Bessert, MW,
Struck, G M and Olson, F.C - Use of the 2-thiobarbituric
acid reagent to measure rancidity in (rozen pork. S Agric
Food Chem., 8, 326-330 (1954

Metealf, L.D. Schrnitz, A A. and Pella, JR. : Rapid prepara-
tion of 1atty acid esters from hpid [or gas chromatographic
analysis. Anal Chem., 38, 514-519 (18966)

* Raciation entomology in food preservation Pro-
ceedings of Nauonal Svmposum on Ionizing Energy Treal—-
ment of Food, Sydney, 5-6 October (1982}

, Kim, Y. . ] G, Cho, HO., Byun, M W, and Kwon, J.H

¢ Storeahility and cooking properiy of dried oak mushroom
treated wirth ethylenc oxide and gamma wrradiation Kor
I Food Hvgiene, 2, 29-34 (1587)

. Hafez, ¥S. Mohumed, AT, Hewedy, FM. and Singh. G.:

Effecls of mucrowave healmng on solubility, digeslimhly and
melahohsm of sov prolem. J. Food Sci, 50. 415-417 (1985}
* Application of gamma-irradiation (or reduclion
the soukang and coolang trme of black soybeans, M.S Thesis,
Sejong Umiversily (19931



30

3l

3
Pa

33

34

2ok o1 Methyl Bromide A glrp 552

Hincks, M J mnd Stantev, DW. Multiple mechamsms of
bean hardening. J. Food Technol, 21. 731-735 (1936)
Kwaon, J.H, Belanger, JMIR and Pare, JR.J.. Effects of
omzing energy lreatment on the qualily of ginseng products
Radiat. Phvs. Cher, 34, 963-967 (1989)

Cho, HO., Kwon. . Byun, MW, Yang, J.S. and Kim,
Y.]. Effects of ethylene oxide [umigation and gamma irra-
diation on the quality of dned agncultural products. Ker
[ Food Hvgiene, 1, 133-141 (1986}

Han, 0. Mumerical representative principles of [ood color,
Food Technology, 4, 41-46 (1991)

Kwen, JLH, Kim. S I, Chung, HW., Kwon, Y T, Chung, H 3,
and Byun, MW . Comparative eflects of gamma irradiation
and methyl bromide fumigation on disinfestation and phy-
siochaemical quality of acorm. Korean [. Postharvest Sei.

25 o e]Fa 419

Technel.,, B, 150-206 (1995)

Elias, P S, and Cohen, A.]. Radiation Chemistry of Major

Food Componenis Elsevier Scientific, Mew York (1977)

Kwon, JH, Belanger, JMR , Sigouin, M., Lantler, J., Wil-

lemot, C. and Pare, 1R.J. Chemical consliuents of Panax

mnseng exposed to ¥ -irradialion. J. Agric Food Chem.,

38. 830-834 (1990)

Nawar, W.W. ' Radiolytic changes m fats. ludil Res Reuv.,

3, 327-334 (1972}

. Merritt, C. Jr. . Qualitalive and quantitalive aspects ol lrace
volatile components in wradiated foods and food substances.
Fadiat. Aes. Reo., 3, 353-368 (1972)

. Kavalam, J.P. and Nawar, W W. ! Lifects of lomzing radiabion
on some vegetable fals [ Amer, Chem Soc, 46, 387-390
(1969}

35

36.

(20014 29 29 F)



