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Thesis Title Effect of Four Herbal Plant Volatile Oil and Powder on the Maize
Weevil (Sitophilus zeamais Motschulsky) Control During Storage

of Organic Brown Rice, Variety Khao Dawk Mali 105
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Academic Year 2016
ABSTRACT

Organic rice consumption is widespread among health conscious consumers. However,
the maize weevil was often found in the organic brown rice storage and this caused damage and
difficulty. This experiment aimed to study the efficiency and the appropriate formulation of four
herbal plants, namely, galangal (4lpinia galanga (L.) Swartz.), turmeric (Curcuma longa L.), phlai
(Zingiber cassumunar Roxb.), and Kaffir lime (Citrus hystrix DC.) to reduce the damage of maize
weevil and decrease the difficulty of the organic brown rice storage.

The study was divided into 6 experiments. 1) The efficiency of volatile oil of four herbs
was investigated by two methods. The solutions of 2.5, 5 and 10% of volatile oil in 0.5 cc. acetone
were directly mixed with 100 g. of organic brown rice. Each solution was dropped on a filter paper,
put in tea bags and placed on 100 g. of organic brown rice kernels in a glass jar. 2) The
effectiveness of the four powder herbs was tested by two methods: the 2.5, 5 and 10 g. of each
herbal powders were directly mixed with 100 g. of organic brown rice and put in each tea bag and
placed on 100 g. of organic brown rice in a glass jar. 3) The effectiveness of volatile oil with the
same concentration as in Experiment 1 was examined by dropping 0.5 cc. of each solution on a filter
paper, putting in each tea bag, then placing on 100 g. of organic brown rice in a plastic box. All
samples were stored for 1, 7, 14, 21 and 28 days. 4) The effectiveness of the same amount of 4
herbal powder as in the Experiment 2 was studied by storing them for 1, 7, 14, 21 and 28 days. All
kinds of herbal powder were put in each tea bag and placed on each 100 g. of organic brown rice in

each plastic box. 5) The development of the four medicinal plants for commercial purpose was
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studied. 6) The sensory evaluation on color, smell and taste of the organic brown rice with the four
herbs application to prevent the maize weevil was carried out. The Completely Randomized Design
(CRD) with three replications was employed while the DMRT method was used for the means
comparison.

The results showed that 10 percent of the phlai and galangal volatile oil solution in
acetone had the best effectiveness in controlling the maize weevil. All three amounts of the phlai
powder yielded the best result against insects, no maize weevil infested the organic brown rice. The
shelf-life of 1, 7 and 14 days of 10 percent volatile oil of phlai on the filter paper in tea bags, gave
the best result against maize weevil. The 10 g. of phlai powder in tea bag stored for 1, 7 and 14 days
was effective in controlling the infestation of maize weevil. In terms of commercially development,
it was found that four herbal plants at a concentration of 10 percent volatile oil from phlai on filter
paper and in tea bag showed the best control of maize weevil. Sensory analysis results of cooked
organic brown rice with herbs in various formulations and quantities showed that the acceptance
scores of the testers on color, smell and taste of cooked organic brown rice with herbs were higher

than those of the organic brown rice without herbs.

Keywords: volatile oil, herbal plant powder, galangal, turmeric, phlai, kaffir lime, maize weevil,

organic brown rice
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15. Wulan 164.67 £ 206.00 ¢ 23933 f 246.33 ¢ 25533 ¢
F-test N 4 * * *
CV (%) 16.7 21.3 14.2 14.1 13.5

[

] A ] ] ]
Y gonysnmiouiuluuuiday Jiianuuana o un e nIzaunus oty 95%

19&7% DMRT

45



a /2 7 I 9 Y a acA 9 v Y o i "
MINNN 4.4 L‘]Jf)il“]iuﬁmaﬂ‘lﬂ’)ﬂa’f)\‘]fJ‘Ll“I/IifJ‘V]Qﬂﬂ?ﬂ\‘]’)\iﬂﬂ’ﬂWﬂl‘lﬂﬂ1aTﬂ NNUITNNABDIVII

4 a AL A 9 oy o A a
NADNDUNTY ﬂﬂJﬂi$ﬂ1‘Hﬂi’ENTTﬂﬂﬂ’)ﬂu1uuﬁfJZJﬁzL‘I’iEJmﬂWG]fﬁlqlullWi 4 ¥UA

= Yy Y 1 oy 2 Wyvq ¥ A wa = \
wmmmmummuummﬁ@“lquw Lﬂﬂllﬂcluﬁﬂﬂﬂg‘ﬂﬂﬂﬁﬂixﬂgL’JﬁWLLGlﬂGlN

[

NU
— % wiafignihany
NTIUID ~ ~ — - ”
13U 7IU 14 27U 21 91U 28 11U
1. U1 ANUTUTY 2.5 % 433b-f 567b¢’  833b-e’ 1033bc’  12.00b"
2. 91 ANUTUTY 5 % 3.67a-d  5.00bcd  7.67b-e  10.67bc  12.67b
3. 91 ANTNYY 10 % 333abc  433abc  7.33bed  9.67b 10.67 b
4. wiua amdudh 2.5 % 6.67cg  6.67b-f 1133cde 12.67bc  13.33b
5. uiuAu A 5 % 8.67 g 933f  11.67de 1467c  11.67b
6. i A 10 % 633b-g 7.67cf  1233e  1333bc  12.33b
7. Twa anududv 2.5 % 400b-e  533b-e  7.00bed  9.33b 1133 b
8. Twa anudiudu 5 % 367a-d  4.67bc  667bc  9.67b 10.33 b
9. Twa anudiudu 10 % 3.00ab  4.00ab  6.00b  10.00bc  10.67b
10. Tuuznga anududu25%  6.67c-g  7.00bf  1033b-e  1133bc  13.00b
11. Tuuznga anududu 5 % 633b-g  8.67ef  1133cde 11.00bc 1533 b
12. Towgnga anududu 10%  7.00d-g  8.33def  933be  12.67bc  1433b
13. 025 o 733efg  733bf  10.67b-e 11.67bc  15.67b
14. gsiadAvauuaInsuvloe 0.33a 133 a 133 a 2.67a 3.00a
WA ANUTNTY 0.3 %
15, vhald 7.67fg  7.00b-f  9.00b-e 12.00bc  13.00b
Ftest = * * * *
CV (%) 36 29.9 28.8 23.5 247

@

l/(ﬂ

46

] E4 T v [
wansimieuiuluuuId lulianuuana i uNIadaNIEAUANUEBI Y 95% 19833 DMRT



4.4 waveslszanimmmseangnivesansayulnslusiuans idergmsiiusnm

d’ \ (Y] v Y o Y Y a ad Y %
NUANATIINY Glumii’]mnumismmmﬂﬁllnnameummmmemwrﬂwm
a a = A A < [

waeumﬂizmn‘ﬁn1wﬂ15@@ﬂqmmmmiﬁgullwﬂugﬂmmq NUIYMTINUTAY
A Vo o Y o ) Y a ad Y Y =
Auanaanu lumstlesdumadniatednndsdunidvosd11aadn Ina uaasluasian 4.5
uas 4.6

v o o < v Y 9 1 9

1NNINUIUIUANANTEA29999912 Twalugugn (F) mnmﬂ%ﬁyu"lwamm
A o 1 [ ] A~ < [ ~ 1 [ 1 9
noasmanaany laluges Me1gnsAuTnINUANAIINY HAN1ITNAADI WU N5 1%

[ Y] { [ o [ < [
Twavans 8031 10 uag 5 NSU NTzeza1 1 7 14 21 18 28 Tu NUS1UIUGUANToA19924
417 Twadoefiga 105 109.67 118.67 107.00 110.00 tag 121.33 AINE1AU LAz W15 1997
VARY 5 AT NIZe2Ia71 134 tag VARG 6051 10 n5U NIzeznal 1 uaz 7 3u Janulndifes
[ Y] [ o v Y] [
fulwavuane 6031 10 AFU NUSILIUGAANTEA19929912 TNA 116.33 109.67 119.33 138.00 612
o w 1 Ax A A A Aa a Y A [ [ o [V < v Y
AR dIUNTTUITIMANYTzANTNINTAAREINY AW TUIUAUANIIAIII
Y A [ = 1 o Y A 1Y 1
11 Twa Nzezal 21 uag 28 Ju Yanuuanaenuiosun Tasmnizhn 28 Su hiliaiy
1 o o v I o Y 9 A A A 1 1A esjl 1

LANANINNU uazwummummmamqmwnTwmmmqﬂiuﬂsimw'luglﬁwsnmgu”lwmum

s

o A o 1 S I 4 <3 9 9 a P o 1 9 ~
13U A0 166 A mmﬂ@ﬁwumuaﬂmnﬂamaumwgﬂmm& NWUIN ﬂTSGlGD"lWﬁ‘VI 10 Hag
=
3

[

U { @ d ) 1]
5 nFu Aszognan 1 7 uay 14 U wumaad1andesdunidngniiaie 4.33 5.67 8.00 4.67 6.00
/3 ' Y1 A A o o A -4 o 3 v
ey 8.33 1osigua LLEWWU’JWﬂ”IiGlG]f“UWIUﬂNQVIEWITI 10 5N W guansmateveuuanv
9 a S J Y A @ @ [ U Aaa A A a A Y A @
NANDUNTY 1ﬂﬁlﬂ8QﬂU1WﬁUﬂWQ 99131 10 NI ﬁ’JuﬂiﬁJ’Jﬁ‘ﬂL‘Hﬁi’JN‘]J'i%ﬁ“l’l‘ﬁﬂTWslﬂmﬂENﬂu
fhu“luizﬂznmﬁ 21 uag 28 M W‘]J’jTJdJﬂ’JﬁJLLﬁﬂﬁ'WQﬁ/uﬁ)@EJN”Iﬂ LLEI%W‘]Jﬂ”IiﬁTﬁ”IEJ‘IJ@QﬂSJ}”I’Jﬂ%ﬂQ

a -4 A 3 1 @ an A ' 1A A J 3 4
DUNTYUINNGAAILA 1 IULUTD GluﬂiﬁJ’J‘ﬁ‘VI”hJiﬁWG]fﬁiguthi 1 8.67 1los1Fua

47



a o v 3 o Y ] A ' v Yy a A Aa
MAMINNN 4.5 T]u’)u@nlﬁNQEJGIIQQ@'N\‘]'NGUTJIW@V]WUﬂ’]ﬂﬂa@\i"’ll'nﬂa@\i@ucniﬂ ‘meguul‘m

a Ao 1 o <3 Y Y a wva A
VANI 4 YUA NOATININOY ‘Uﬁi%ﬂu@ﬂ‘lﬂ LmJTaﬁluwmﬂgmmimzmnm

UANANNU
» Snaud i Toiiny
NITUIT - - » » »
19U 73U 14 I 213U 28 U
1. 91 6A31 2.5 N5 128.67 abc’  150.33 abc’  156.00ab”  186.33a-d’  203.33
2. 91951 5 NTN 11633 abc  143.67abc 14233 ab  168.33abc  196.67
3,91 9951 10 N5U 109.67abc 11933 a 138.00 a 175.00a-d  206.33
4 i S5 2.5 N3 140.67 abc  167.67abc  196.67bc  201.67a-d  223.67
5. wi §a31 5 A3 163.67 ¢ 160.33abc  203.33bc  207.67bcd  210.33
6. Wi $a31 10 N3 150.67 abc ~ 167.00abc  202.67bc  210.00bcd  229.67
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