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Abstract

248637

Cowpea weevil, Callosobruchus maculatus (F.), is an important pest of mungbean,
Vigna radiata (L.). It causes quantity and quality grain losses from larvae feed inside mungbean.
The objectives of this study were to evaluate the efficacy of radio frequency (RF) at 27.12 MHz
to control cowpea weevil and examine RF effects on mungbean qualities. In experiment 1,
dielectric properties of mungbean at moisture content of 11% (w.b.) and sets of mungbean
infested with various cowpea weevil stages (egg, larval and pupal) were studied using precision
impedance analyser at frequencies of 0-30 MHz. The result found that egg, larval and pupal
stages of cowpea weevil shown ability to accumulate and release the electric energy better than
mungbean grain alone. In experiment 2, the tolerance of cowpea weevil to heat treatment was
studied among egg, larval and pupal stages was studied using mungbean grain at 11.0% mc which
packed in laminated bag and then treated with RF at the power of 640 watt for 120 seconds. The
result found that insect mortality was not significantly different (P>0.05) among egg (30.88%),
larval (33.90 %) and pupal (22.91%) stages. In experiment 3, pupal stage as the representative of
those tolerance cowpea weevil was treated at 640 watts of RF power and for 120, 140, 160, 180,
200 and 220 seconds. The result showed that RF at 640 watts for 220 seconds caused 100% pupal

mortality and the final average temperature was 74.5+0.5 °C.



248637

Qualities of mungbean grain after treated at 640 watts for 220 seconds and untreated
control were examined. Moisture content, hardness, carbohydrate content, crude protein and
crude fat of mngbean grain after treated with 640 watts for 220 seconds were 10.6%, 527.55 N,
60.69%, 20.27%, 0.57% and 4.35%, respectively which were significantly different (P<0.05)
from untreated control as 11.0%, 536.11 N, 59.42%, 20.76%, 0.82% and 4.55%, respectively.

However, there were no significant difference of ash and amylose content between the
RF treatment and untreated control. There were significantly fewer (P<0.05) L* (37.16) in color
measurement which present in the yellow pale color of RF-treatment mungbean while the a* and
b* in RF treatment showed -1.22, 22.70 when comparing the untreated control (-1.10, 24.46).
Dielectric constant and loss factor have significantly increased (P<0.05) from 2.117 and 2.074 in
untreated control to 2.126 and 2.086 in the RF treatment. The viscosity of mungbean flour
showed that its breakdown value was significantly (P<0.05) increased from 107.33 to 131.83
RVU while there were not significantly different (P>0.05) between untreated and RF treatment in

term of the peak viscosity, setback value, pasting temperature and final viscosity.
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MHz Tse@undaay 640 3ad szozim 120 3uf nasnndiy
Snvudluszoznm 4 dland
wamsInzinuadaveudedidudnsmundeuesdindaudoiszes
dnud Auafuanuding 27.12 MHz  fiszAundanu 640 Jad
52021981 120, 140, 160, 180, 200 1A 220 UM

1379 LSD veawamsimsizinuadaveuesfuamsmomaoves
Fuduivszesinud finunduanuding 27.12 MHz  fisedy

WRINU 640 IA@ STz 120, 140, 160, 180, 200 LAz 220 U
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TIFYMINMANUIN (D)

MANUIN A

AITNNIANUIN

10

11

12

13

14

15

16

a o aan s d o 4 4 a A
HAN15 NI ITUNADAvEIoSIFUARINBUYBIN ATLINHIUADY
Aa P> @ @ o o a
AMUDINYG 27.12 MHz N5zAUNAU 640 Tnd 3TEE1IA1 220 U

U R A
uaza AV IN Likundy (YanIugw)

a ¢ aa ' @ {1 4
HAN15 AT IZHNIIADAYDIAT Hardness (N)  Tunaivernrniunduy
ANWDING 27.12 MHz A5TAUNI9I 640 T 333191 220 U

Y a Ay 1 A .
uaztuVeIn luwundu (ganiugu)

a ¢ aa ] o a a A da
wan13 AT IZANADAYeInI L*  TunuduankiIundauaunIng
27.12 MHz N3efuUnEaaU 640 Tad szozia 220 Tunhl uazdulien
PURR A
N lurundu (ganugy)

a aa v ' o = { v & da
HanmslinIIEinadavesn a*  ludaudernkiuadunnuding
27.12 MHz MI52AUNA9U 640 ad szeziaan 220 Sunii uazdudien
T per = b
nlirundu (ganugw)

a ¢ aa ' @ { 1 4 da
HAMIANTIEINIADAY0IA b*  TudauleInmIundunNuINg

4 [ o v o o - &

27.12 MHz M153AUNGI9IU 640 Tnd 5202191 220 T11H 1ADANY?
ay 1 4
N lirundy (ganIugu)
HAM I INTITHNNADAYDIAIAIUKNTAGIgA (Peak viscosity) THH2
at { 4 {2 { [ @ v &
WoaWIundunutINg 27.12 MHz  NSTAUNAINIY 640 0
szozI 220 U uazd AN LK uRAY (FanIugy)
HanIsIAIIZRNIAdAYeIR 1A NAINUABnIsnINYeIuils
(Breakdown) luf2deafriundunnuding 27.12 MHz  H5zAy
WA 640 I 52021081220 Tufl uazdadeai lukundu (ge
AUAY)
HaMT IR NIADAYIAIAUNiagaRe (Final viscosity)lua

"l ' A .Q { o e o
AeaiuAAUAMUDING 27.12 MHz AszAUNRIY 640 Tnd

a - & a Ay 1 A
U201 220 UM !lazﬂ'JWU'Jﬂ'luN']uﬂﬂu (‘]{ﬂﬂ?‘ﬂﬂﬂ)
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MIVIYMINMNANUIN (9';8)

MARUIN A

MINNANUIN

17

18

19

20

21

22

23

24

WaNI AT IEAMIaDAYIRIMIAUAIvuile (Setback) Tun e IN

v 1& {an : Y [ v o
WIUATUAUDING 27.12 MHz NITTAUNAINUY 640 TAA FToIa
220 Ui uagdutedrn lurundu (ganaugu)

a 's aan 1 a a .
HAN1TIATIZAN A DAVEIAIQUNTITUAUAIIUNTA (pasting

& a a A da a @
temperature) 1UOVLINHIUAAUANINDING 27.12 MHz NISAY
Y o o ~a ~ cb ~ n:' (N} A'
WA 640 TR sTEZIA1 220 TN uazduleIn luruadu (ya
AUAN)

a o aa 1 ~ = o [] & a a v
WaNMINRIIERMeaaavemnIn ladaania (€)  luddisainmiu
AAUANNAING 27.12 MHz TiszAUNdaIu 640 Sad szoziaan 220
a a & o Ay v -

i wazdaliean lurundu (ganrugu)

a d an o a " o a4 A

namsanszinataveuinmesmsgaudy (€") Tuduvernmu
A aAa 4 o [ o o

AAUAINDING 27.12 MHz NITAUNINU 640 JAd 32021381 220

a ~ & UK A

i naz eI umundu (geaIugy)

a ¢ aa el & o & a4 e

wan1s s Ernaaaveulesiiudanis lulamsaveanudeinmy
A 'Q { @ @V Y

AAUANUDING 27.12 MHz NITAUNAINU 640 Sad szeziian 220

a P~ & a UK A

i uazaulean hirundu (ganaugu)

a ¢ aa ¢ d o - d o e A
WaN13 A IEIN a0 Ave Bl o s idua 1UsANYDIDAVIINHIUATY
ANNAING 27.12 MHz MszAUNdanu 640 Jad szoziian 220
Py - v a PR A
i wazdaliean luwuaiiu (ganrugu)

a ¢ aa ¢ o v P o
HANIS NS 1ZH N1 DAY o5 1Fud luiuyesd uTeINHIuAY

Aa A Y @ w o
ANUDING 27.12 MHz  NITAUNAINU 640 0 szEzIa 220
a a U A UK A
i nagdadeIn ik undu (ganIugu)

a ¢ aa ¢ d oA & - o A
Wan13 A1z Naoave e Tiumte lovesn uveINHIUAAY
ANMNDING 2712 MHz TszAUNSan 640 ad svoziaan 220

- ~ ﬂld - d' g ¢ d!
Ui waga VI ukundu (ganIugy)
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TTVIYMINAARNUIN (Vii’))

MANUIN A

MINNIANUIN i

o 4 aa d o o & A o A P
25 HansAATITNNadAvealefirudidwe st ulrINKIuAdUANND 137
a 4 o v d a
MY 27.12 MHz N5zAUNAINY 640 AR s3U2191 220 I tag
& an o -
229020 lurkuadu (ganIugy)
a d aa s d & - ot &
26 namsInszrnatavestledudey lulaavesaulornmmunau 138
ANNDING 27.12 MHz ATLAUNAINU 640 Tad szeziaa 220 i

& a UK A
LLﬁZﬂ')ﬁlU')‘ﬂnth'lUﬂﬂu (“ljﬂﬂ'n.l?;lll)



TV IYMNNMARUIN

MARNUIN 3§

HNNMARNUIN

1

o 2N W

10

11

AZLNT 3 Laboratory test sieve NU¥DUTAUUIA 2.80 Uadiums

& & = - v ' P

96 well plate 1 lumsidosmenadioinsuaszos luaudasseznuou
HazsTuLAnUA
m"s‘mr‘iuﬁﬂﬂﬁuﬂmuﬁ%wq (Radio frequency generator) (Sairem,
France) ﬁ%’mmzﬂ%’nﬂgﬂﬂu Institute of Agriculture Engineering,
University of Gottingen, Germany ANNA 27.12 MHz

A “ o A "o o v o
IAI0e NIz ONRIAUTANUIIUGIFS (impedance analyzer) AUAY
U QUUUIRUINANGYUIMLAZHIIALLY open-ended coaxial
N30930d (Color Quest XE; HunterLab, USA )

4 o # g o
N30 AUNADINS (Texture analyzer; TA-Xtplus)

a d = i J
YAAAT 115010 115AU (Protein Analyzer and Accessories )
ﬁlﬂﬂiﬂﬂﬂiﬂﬁtﬂﬂ% (spectrophotometer; SPE CORD 40, Analytik
jena AG)
1n3093n3 12U lo8M3 (Fiber analyser; Fiber System E)

3 ¥
(A3033A 1Y lusfuNINUA (Fat analyser; AVANTI 2055, Foss
Teactor, Sweden)

P a 4 - a o d . .
LﬂifN'Jlﬂi'lzﬁﬂ'lulﬁuﬂ‘\lﬂ@ﬂﬁﬂﬂmmuﬂﬂ (Rapid Visco Analyser,

RVA-4)

i
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