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Abstract

Title : Study on Medicinal Plant Products from Piperaceae for Controlling

House Fly (Musca domestica L. ; Muscidae : Diptera)

By : Miss Parichat Panitchokchai
Degree : Bachelor of Science in Agriculture
Major field : Plant Pest Management Technology

Advisor OO T L1 LA el ] = i .. O SO DO/ o

(Assoc. Prof. Dr. Mayura Soonwera)

Study on the medicinal plant products from piperaceae, pepper (Piper nigrum Linn.),
long pepper (Piper retrofractum Vahl.) and wild betel leafbush (Piper sarmentosum Roxb.)
was carried out to control 2* instar larvae and adult of house fly (Musca domestica L. ;
Muscidae : Diptera) by feeding method. The result showed that long pepper No 2, long
pepper No 3, piperine No 2.1 and piperine No 2.6 had the greatest effect in controlling
larvae and adult of house fly which 72.0, 100.0, 100.0 and 100.0% occurred at 72 hours, 3

hours, 3 hours and 20 minutes and LT, were 33.95 hours, 1.03 hours, 0.82 hours and 8.33

minutes, respectively.
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uazly isobutyl amides i pipercide, pellitorine (% piperine S 015, 2 uag 20
TulnsnSumwed 1 &2 swddy Tanunilufudedsdd C chinensis L. (Dev and Koul,
1997) isobutyl amides Suiludmlsgneuihiflidse@niamlumsilostusiauuasding
lulsufiu fie Sitophilus oryzae L. WQ% Rhyzopertha dominica F. ﬁﬂﬂmﬂm’fuqaﬂ’h 100
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HaRSUNNNAY il sw A wedidud

ayu'lns 1 2 3 4 5 MIAe
HANAUANIINAYE No 2 o 1 1 3 2 7 1.4 14.0%
HARSaIINALS No 3 0o 1 1 0 1 3 0.6 6.0%
wansaNINAYa No4 S W Wy, 1 0.2 2.0%
nanfuatInAla No6 0 \2\\(2//,0 O 4 0.8 8.0%
wanfaIaiINYLNg No 10 M2 0 AN\ 00 0.0%
HandfudinInAYa No 14 - NE oSS0 0 0.0 0.0%
wansuannnsn lne No 15 0 SR/ EP\ e YD 0 0.0 0.0%
Hanfaa9IWsn Ing No 17 O~/ &\ F8 7Y 0 0.0 0.0%
msnaasalisuiioy LU B gV 0 0.0 0.0%

MSNMARLUINT 2 AT IZHHAN I ADAYB I INIANUING 1

Source df SS MS F
Treatment (Between Group) 8 10.00 1.25 3.75%
Error (Within Group) 36 12.00 0.33
Total 24 22.00 0.50

C.V. (%) =43.30
* fanuuanmetumeananszauanudu 118 .05
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Mudedl 2 nasmnaane 3 92109

Hanfu NNy il s whe  wledidud
aq‘u'lws 1 2 3 4 5 13AY
naAfaa9INALA No 2 0 4 2 6 3 15 3.0 30.0%
HAARMATINAYE No 3 1 1 1 0 1 4 0.8 8.0%
HARSHaIINALE No 4 e S , 2 0.4 4.0%
HARAU91nALA No 6 L AN (30 1 7 14 14.0%
HAnAMT9INTZNG No 10 o\ 2o 1 0.2 2.0%
HaRA AN NALA No 14 B - 0 S9-30 0 0.0 0.0%
nandaainaninlne Nol5 0 0 0 -0 0 0 0.0 0.0%
HAANUARINNIN NI No 17~ 0.0 0 0 0 0 0.0 0.0%
minansufseuioy LV B g S0 0 0.0 0.0%
ASUMANYINT 4 A3 1ZHNENIAOAYBIAIS1INMIARLIAT 3
Source df SS MS F
Treatment (Between Group) 8 40.31 5.03 6.05*
Error (Within Group) 36 30.00 0.83
Total 44 70.31 1.59

C.V. (%) =55.51
* Januuandssunsananszauanuiiu 114 0.05
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HARS U INNY 17 s whv  wleddud
ayu'lns 1 2 3 4 5 NIAY
HARSuNNALE No2 0 4 4 8§ 3 19 38 38.0%
HAAAANNALS No 3 2 1 2 0 1 6 1.2 12.0%
HAnSH9IINALS No 4 s By | 2 04 4.0%
WA ua91nAUA No 6 1 \A\\[3//,0 1 7 1.4 2.0%
HaRSA9INYENG No 10 o\ 1 0.2 0.0%
nanf 9 9NAYA No 14 BVE oS30 0 0.0 0.0%
Haafannsnlng No1ts 0 0 0 -0 0 0 0.0 0.0%
HanfadinImsnIne No17 ~ 0.0 0 0 .0 0 0.0 0.0%
minaasulSsuiou LY R g 0 0.0 0.0%
ASNMARLINT 6 IATISHRANSFAAVBIATTIMARLING 5
Source df S8 MS F
Treatment (Between Group) 8 62.97 7.87 6.33*
Error (Within Group) 36 44.80 1.24
Total 44 107.77 2.44

C.V. (%) =62.74

* Ianuuanaesunsananszaunnuilu 'l 0.05
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HanfuainInie i s wde  wediFud
ayu'lns 1 2 3 4 5 msane
nanfan1nALa No 2 0 6 5 9 4 24 4.8 48.0%
HanfaianALa No 3 3 1 2 © 1 6 1.2 12.0%
HandNALS No 4 S S Wy , Y| 4 0.8 8.0%
HARAMITINALS No 6 1L \3\\(3/,0 1 8 1.6 16.0%
HaANHIIINFENG No 10 S\ 1 0.2 2.0%
HanAuAINAYR No 14 NE 0S8 §T 1 0.2 2.0%
nandaannNsnIng No1s 0 0 0 0 0 0 0.0 0.0%
wanfuainInnsnny No 17 O <~/ &8\ A4/ 0 0.0 0.0%
msnaasuSeuio AL>VD R @S d 0 0.0 0.0%
AISIMARLING- 8 SRS IZHRAN N ABRYDINT19MANLING 7
Source df SS MS F
Treatment (Between Group) 8 95.77 11.97 7.04%
Error (Within Group) 36 61.20 1.70
Total 44 156.97 3.56

C.V. (%) =65.92

* fanuuanasfumsananszauanudulyl’ld 0.05
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Hanfaaia N i s wie  wefidud

ayulns 1 2 3 a4 5 msay
nanfuaianAla No 2 0 6 6 9 4 25 5.0 50.0%
HansauainnAla No 3 301 2 2 3 11 2.2 22.0%
HaRA U INAYR No 4 T S |y 4 0.8 8.0%
nanfua1InALE No 6 T EN (370 1 8 1.6 16.0%
HaARAUAT9IAYZNG No 10 o\ 2o 1 0.2 2.0%
HaRfNNAYA No 14 -WOE o S8 8T 1 0.2 2.0%
WanAMaIINN3nIng No 15 ¢ 30 o\ Y 2 0.4 4.0%
HanduaiaInwsnTng No 17 A0/ &0\ Fo/W 0 0.0 0.0%
msnaasafTeuion VD B g 0 0.0 0.0%

MINMANUINT 10 WA IZHNAN NADAVDIAT1T 19N IARUINT O

Source df SS MS F
Treatment (Between Group) 8 98.80 12.35 6.70*
Error (Within Group) 36 66.40 1.84
Total 44 165.20 3.75

C.V. (%) = 63.66

* Ianuuanaesdumaadanszaunaniuly'ld 0.05
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HanfauaiINAY il s whe  wedidud

ayulns 1 2 3 4 5 MIAY
HanAaNINALA No 2 4 6 9 9 4 3 6.4 64.0%
HanAuNNAYA No 3 6 4 3 5 6 24 4.8 48.0%
Hand AN INALT No 4 S S Wy | 14 2.8 28.0%
HARNUN AT No 6 1 A\ (3/7,0 1 8 1.6 16.0%
Rt INYENg No 10 NRN77Z2 % 3 0.6 6.0%
HansuNNALE No 14 S TR I ¢ 3 0.6 6.0%
waanaEinnnsnng No1s 3 0 0 -0 2 5 1.0 10.0%
wansasinnwsnlng No 17 A~/ S8\ 0/ D 1 0.2 2.0%
msnaasulSeuion OVD BT et 0 0.0 0.0%

MINNMARYINT 12 UNSILHHANNARAYDIAT1INARUING 11

Source df SS MS F
Treatment (Between Group) 8 192.17 24.02 11.26*
Error (Within Group) 36 76.80 2.13
Total 44 268.97 6.11

C.V. (%) = 49.04

* Tanuuanastumsananszavaniluly'ld 0.05
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HARN A NN i sw whe  wesidud
ayu'lns 1 2 3 4 5 N15AY
HaRAMaINAYE No 2 4 7 9 10 6 36 72 72.0%
nanfaa1nALA No 3 7 4 3 6 8 28 5.6 56.0%
HandMaIINAYA No 4 S S 18 3.6 36.0%
Hanfua1nAYA No 6 2 NEN R % 2 12 24 24.0%
HanfuatnINsENg No 10 o> M2z 5 1.0 10.0%
nanfaainnAYa No 14 N H1 S8 33 7 1.4 14.0%
nanduainnnsnIne No 15 4 3G B\ eyl Y3 8 1.6 16.0%
HanfusINS e No 17 ~ 01/ " 1 1.0 3 0.6 6.0%
minaasulSouiey LYD R e d 0 0.0 0.0%
AN IARLANG 14 SR IEHNANIABAYeIMITNMARIING 13
Source df SS MS F
Treatment (Between Group) 8 234.80 29.35 13.21*%
Error (Within Group) 36 80.00 2.22
Total 44 314.80 7.15

C.V.(%)=41.40

* Tanuuanansumsasanseaunaundu1a1d 0.05
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HanS s NN F11 s wis  wesiud
ayu'ns i 2 MIAY
HARAH911AYE No 2 7 7 14 7.0 70.0%
HanfuNALS No 3 6 9 45 45.0%
HaRS N NNALA No 4 1 1 2 1.0 10.0%
wanfua11nALA No 6 3 4 o 35 35.0%
HARNUATIINFTNG No 10 0 0 0 0.0 0.0%
nansuaiNALS No 14 5 3 8 40 40.0%
Hanfaai NN Ing No 15 4 3 7 3.5 35.0%
HaRTMAIINSnINg No 17 0 o 2 1.0 10.0%
manaaslSeuiiou 0 0 0 0.0 0.0%
AITNMARUINT 16 NS ITHHAMIaBAve IS 1N IANYINT 15
Source df SS MS F
Treatment (Between Group) 8 90.11 11.26 10.67*
Error (Within Group) 9 9.50 1.05
Total 17 99.61 5.85

C.V. (%) =27.60

* Ianuuanddunisananseauailulylg 0.05
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HanS NNy i 52U mAs  uledidud
ayu'lns 1 2 MY
HAARMA1InALA No 2 7 10 17 8.5 85.0%
HARA T 9INAYE No 3 10 10 20 10.0 100.0%
HARAINALE No 4 1 1 2 1.0 10.0%
Handu919InALA No 6 3 7 10 5.0 50.0%
HinAmatINYENg No 10 0 2 2 1.0 10.0%
HaR I NAYA No 14 5 4 9 45 45.0%
nanfaainnnin lne No 15 10 10 20 10.0 100.0%
naf A NI lng No 17 10 10 20 10.0 100.0%
nsnanvanlsoufioy 0 0 0 0.0 0.0%
AITNMARINT 18 TnsIEHHameaiAve ImIs19mANLING 17
Source df SS MS F
Treatment (Between Group) 8 283.44 35.43 21.26*
Error (Within Group) 9 15.00 1.66
Total 17 298.44 17.55

C.V. (%) =19.69

* Sanuuanddunsaoanszauanudlulyd .05
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HanSuaiINNY 17 59 wie  wesiiud
ayulns 1 2 A5A
nanInAYA No 2 10 10 20 10.0 100.0%
WanS U NAUA No 3 10 10 20 10.0 100.0%
wanSuNNALA No 4 1 1 2 1.0 10.0%
HanAMa191nAYR No 6 3 10 13 6.5 65.0%
HAAS991AYZNY No 10 0 2 2 1.0 10.0%
HanfaNNNAYA No 14 5 4 9 45 45.0%
wanfaainnNGn lne No 15 10 10 20 10.0 100.0%
Hans 9 NNEA NG No 17 10 10 20 10.0 100.0%
msnansuSouhou 0 0 0 0.0 0.0%
ASUMARIINT 20 AT HANSEBAYBIMS 1AMANLINT 19
Source df SS MS F
Treatment (Between Group) 8 304.77 38.09 12.70*
Error (Within Group) 9 27.00 3.00
Total 17 331.77 19.51

C.V.(%)=25.14

* anuuanaesunisaaanseauanilulylg 0.0s
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HAASUN INNY i 59U mAe  nlediud

ayulns 1 2 M3eNY
nanduaiInALa No 2 10 10 20 10.0 100.0%
HaAfu9INAYE No 3 10 10 20 10.0 100.0%
HaRd M9 NAYA No 4 1 1 2 1.0 10.0%
Wanda9nNALa No 6 5 10 15 7.5 75.0%
HAANUNINTZNG No 10 0 2 2 1.0 10.0%
HanduaINALS No 14 5 4 9 4.5 45.0%
HaRAuaIInWsn Ing No 15 10 10 20 10.0 100.0%
HandauainnNsnlng No 17 10 10 20 10.0 100.0%
msnaasufSauioy 0 0 0 0.0 0.0%

AMIHMANUINT 22 AT 1NN NADAVOIAS WAHUANT 21

Source df SS MS F
Treatment (Between Group) 8 309.00 38.62 23.18*
Error (Within Group) 9 15.00 1.66
Total 17 324.00 19.05

C.V. (%)= 18.44
* fanuuandrsdunsananseavuaniiulyl1 0.05
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a o A o A a ’d o
HARNUNNNY H1N 39U wmay  wesiua
ayulws 1 2 msany
wanfu1nala No 2 10 10 20 10.0 100.0%
WanfuN9INAa No 3 10 10 20 10.0 100.0%
Hanfua9INAla No 4 1 1 2 1.0 10.0%
a o s a i
naanN1INAla No6 6 10 16 8.0 80.0%
Nﬁmﬁmﬁmmzwg No 10 0 3 3 1.5 15.0%
s w d a A
HanNuNINALA No 14 5 4 9 45 45.0%
HAAAN NS INe No 15 10 10 20 10.0 100.0%
HARAINDINWSNING No 17 10 10 20 100 100.0%
mInaassnfSoumeou 0 0 0 0.0 0.0%

MINMARNUINT 24 AATIEHHAMIADAVDINITWAARUINT 23

Source df SS MS F
Treatment (Between Group) 8 302.77 37.84 26.20*
Error (Within Group) 9 13.00 1.44
Total 17 315.77 18.57

C.V. (%) =16.90

* fianuuanaeiumsaaanszauanuduly'ld 0.05
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HARS N NNNY 19 59U wae  ulefidud
ayu'lns 1 2 MIAY
HanAuc9nALE No2 10 10 20 10.0 100.0%
HARA N NNALA No 3 10 10 20 10.0 100.0%.
HARSuNNNALR No 4 1 i 2 1.0 10.0%
HARR N NALA No 6 6 10 16 8.0 80.0%
HAANUAINTZNG No 10 0 3 3 1.5 15.0%
nandaI9INAYS No 14 5 4 9 45 45.0%
HaR AN Ine No 15 10 10 20 10.0 100.0%
HAAN N NANTAING No 17 10 10 20 10.0 100.0%
mMsnaasylSeiniiou 0 0 0 0.0 0.0%
ﬁ']'a"lﬂﬂ']ﬂﬂu']ﬂ‘ﬁ 26 fjiﬂiTSﬁﬂﬁﬂNﬂ'ﬁa‘U‘El\‘lﬂ'l‘i'l\‘lﬂ'!ﬂﬂu'lﬂﬁ 25
Source df SS MS F
Treatment (Between Group) 8 302.77 37.84 26.20*
Error (Within Group) 9 13.00 1.44
Total 17 315.77 18.57

C.V. (%) =16.90

* fanuuanasdunnadanseaunudlu 'l 0.05
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HARS N INNY 19 59U e alediFud
ayu'lns 1 2 MSANY
Handua1InAYA No 2 10 10 20 10.0 100.0%
NARNHNNAYE No 3 10 10 20 10.0 100.0%
naRf I INALS No 4 1 1 2 1.0 10.0%
WanfuaiInAla No 6 7 10 17 8.5 85.0%
HAASUANINFENG No 10 1 3 4 2.0 20.0%
HAaRS AU No 14 5 4 9 4.5 45.0%
nandtusinInwsnIne No 15 10 10 20 10.0 100.0%
HARR TIN5 NG No 17 10 10 20 10.0 100.0%
ﬂ'l‘i‘l’lﬁﬁﬂﬂllﬁﬂﬂlﬁﬂﬂ 0 0 0 0.0 0.0%
AITNNIANUINT 28 IATISHHANISERAVDINS1IMARUINT 27
Source df SS MS F
Treatment (Between Group) 8 294.00 36.75 31.50*
Error (Within Group) 9 10.50 1.16
Total 17 304.50 17.91

C.V. (%) =15.07

* innuuanaetunaaanszauanudulild 0.05
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HAANUNNNY H17 sw was  nlefidud
s aedinsalne 1 2 3 4 5 nsae
Piperine No 2.0 0 0 0 0 o 0 0.0 0.0%
Piperine No 2.1 0 7 9 .9 10 45 9.0 90.0%
Piperine No 2.2 0o~-0 0 4 2 6 1.2 12.0%
Piperine No 2.3 0 ~ NN\ [/8//A1 2 0.4 4.0%
Piperine No 2.4 0 ¢4 . €Y 14 2.8 28.0%
Piperine No 2.5 0 1 1 1 0 3 0.6 6.0%
Piperine No 2.6 2 1 0 | 0 4 0.8 8.0%
Piperine No 2.7 0 0 0 0 1 1 0.2 2.0%
Piperine No 2.8 0 2 0 5 0 7 1.4 14.0%
Piperine No 2.9 0 0 0 0 0 0 0.0 0.0%
Piperine No 2.10 0 0 0 3 1 4 0.8 8.0%
minaasaSeuiioy gL Vo C oD 0 0.0 0.0%
MINMAREINT 30 ARsIeviaNIITEAYeIITIINIARLANT 20
Source df SS MS F

Treatment (Between Group) 11 347.13 31.55 14.91*

Error (Within Group) 48 101.60 211

Total 59 448.73 7.60

C.V. (%) =59.78

* fanuuanasunsasanszauanuiuly1a 0.05
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F4

HAAR N INNY i s wmde  wefifud
ayu Tnsaednsnlne 1 2 3 4 5 M3AY
Piperine No 2.0 0 0 0 0 0 0 0.0 0.0%
Piperine No 2.1 10 10 10 10 10 50 10.0 100.0%
Piperine No 2.2 0 1 610 9 26 5.2 52.0%
Piperine No 2.3 e~~% 2 1 1 15 3.0 30.0%
Piperine No 2.4 2 3 5 10 10 30 6.0 60.0%
Piperine No 2.5 1 1 1 1 0 4 0.8 8.0%
Piperine No 2.6 3 5 6 8 4 26 5.2 52.0%
Piperine No 2.7 1 2 0 0 2 5 1.0 10.0%
Piperine No 2.8 2 3 0 10 0 15 3.0 30.0%
Piperine No 2.9 0 6 1 0 1 8 1.6 16.0%
Piperine No 2.10 0 0 0 3 1 4 0.8 8.0%
minaasalSoumey D N T e 0 0.0 0.0%
ATSNAIARIING 32 JnseHRameaavesnsunaNLng 31
Source df SS MS F
Treatment (Between Group) 11 506.45 46.04 7.83%
Error (Within Group) 48 282.40 5.88
Total 59 788.85 13.37

C.V. (%) =59.89

* fanuuanaesunsadanszauanuilulyl1g 0.05
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HaASaUA NNy 1 sw  wmde  nledidud
ayulnsednsn Ine 1 2 3 4 5 msae
Piperine No 2.0 0 0 0 0 0 0 0.0 0.0%
Piperine No 2.1 10 10 10 10 10 50 10.0 100.0%
Piperine No 2.2 5 7 6..10 10 38 7.6 76.0%
Piperine No 2.3 8 9 6 10 2 35 7.0 70.0%
Piperine No 2.4 5 ~40\e\| /A0 39 7.8 78.0%
Piperine No 2.5 Tt 4 . EP-o 4 0.8 8.0%
Piperine No 2.6 RN L ETIARN R T 45 9.0 90.0%
Piperine No 2.7 4 6 0 1 2 13 2.6 26.0%
Piperine No 2.8 3 6 1 10 0 20 4.0 40.0%
Piperine No 2.9 230R )/ A0 \( A 14 2.8 28.0%
Piperine No 2.10 D 2 01 ALY 6 1.2 12.0%
minaasafSoumiou R, N A T 0 0.0 0.0%
ATRMARLINT 34 A3 IEHHaNNTBAVIITNMARLINT 33
Source df SS MS F
Treatment (Between Group) 11 744.80 67.70 12.62%
Error (Within Group) 48 257.60 5.36
Total 59 1002.40 16.98

C.V. (%) =42.90

* Januuanassuniaaanseaunanidua'lg 0.05
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HaAS AN NN i s wide  nlefifud
ayuTnsrednsalng 1 2 3 4 s MY
Piperine No 2.0 0 0 0 0 0 0 0.0 0.0%
Piperine No 2.1 10 10 10 10 10 50 10.0 100.0%
Piperine No 2.2 5 8 7 10 10 40 8.0 80.0%
Piperine No 2.3 1010 8 10 7 45 9.0 90.0%
Piperine No 2.4 10 8 10 10 . .10 48 9.6 96.0%
Piperine No 2.5 T224 . £)9-0 9 1.8 18.0%
Piperine No 2.6 RN " SAT AR 0 /A 9.6 96.0%
Piperine No 2.7 5"\~ 0 1. 0y 21 4.2 42.0%
Piperine No 2.8 4 Vi 5 10 4 30 6.0 60.0%
Piperine No 2.9 23 )/ 15 \( 8 34 6.8 68.0%
Piperine No 2.10 g 2 81 BBcAAIA VY 6 1.2 12.0%
mMinanoafSouiiey R MO T 0 0.0 0.0%
MINMANUING 36 INTITHHENIADAYBININAANLINT 35
Source df MS F
Treatment (Between Group) 11 843.38 76.67 22.22%
Error (Within Group) 48 165.60 345
Total 59 1008.98 17.10

C.V. (%) =28.50

* anuuanadunasanseaunnuilulylly 0.05
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HaRSUNINAY 19 s wmie  wedidud
ayuInsreinsnlng 1 2 3 4 5 MIAY
Piperine No 2.0 0 0 0 0 0 0 0.0 0.0%
Piperine No 2.1 10 10 10 10 10 50 10.0 100.0%
Piperine No 2.2 10 10 10 10 10 50 10.0 100.0%
Piperine No 2.3 1010 10 10 10~ 50 10.0 100.0%
Piperine No 2.4 101010 1010 50 10.0 100.0%
Piperine No 2.5 7 3 9 2 0 21 42 42.0%
Piperine No 2.6 RN O EATIRARNIN 5 ( /) 10.0 100.0%
Piperine No 2.7 I > 1 10 10 atinly™ M &2 82.0%
Piperine No 2.8 10 9 10 - 10 10 49 9.8 98.0%
Piperine No 2.9 10 10 10 8 10 48 9.6 96.0%
Piperine No 2.10 0 0 0 5 1 6 1.2 12.0%
minaasslSeumion R N T 0 0 0.0 0.0%
MINMANUINT 38 RS HHaMIAAYDIAIINMARLING 37
Source df SS MS F
Treatment (Between Group) 11 1002.18 91.10 30.71%*
Error (Within Group) 48 142.40 2.96
Total 59 1144.58 19.38

C.V. (%) =21.75

* Ianuuandsumeadanszauanuiu 118 0.05
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HEANUNINNY 4 s i wedidud
ayulwsaeimsnlng 1 2 3 4 5 msay
Piperine No 2.0 1 2 0 4 0 7 14 14.0%
Piperine No 2.1 10 10 10 10 10 50 10.0 100.0%
Piperine No 2.2 10 10 10 10 10 50 10.0 100.0%
Piperine No 2.3 1010 10 10 10~ 50 10.0 100.0%
Piperine No 2.4 10 1010 10 .10 50 10.0 100.0%
Piperine No 2.5 8 8 10 5 2 33 6.6 66.0%
Piperine No 2.6 10100 10 10 10 _ 50 10.0 100.0%
Piperine No 2.7 F ) > 7 A0 MOty i 9.4 94.0%
Piperine No 2.8 1 (N 9 igxxuol. ak,) 36 10.0 100.0%
Piperine No 2.9 10 10 10 9 10 49 9.8 98.0%
Piperine No 2.10 T 2 07 FRAAIANY 7 1.4 14.0%
msnaasalseuney R O A 0 0.0 0.0%
MINMANUINT 40 AT ITHHAMIAARYDIATHMARYINT 39
Source df SS MS F

Treatment (Between Group) 11 890.33 80.93 48.81*

Error (Within Group) 48 79.60 1.65

Total 59 969.93 16.43
C.V.(%)=15.39
* finnuuanmsiunnadanseaunuilu1allg 0.0
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HaRuainINAY 19 52U wie  nlefidud

ayulwsaedmialne 1 2 3 4 s MIAY
Piperine No 2.0 2 4 2 5 0 13 2.6 26.0%
Piperine No 2.1 10 10 10 10 10 50 10.0 100.0%
Piperine No 2.2 10 10 10 10 10 50 10.0 100.0%
Piperine No 2.3 10010 10 10 10 50 10.0 100.0%
Piperine No 2.4 10 1010 10/ 10 50 10.0 100.0%
Piperine No 2.5 8§ 10 10 9 4 41 8.2 82.0%
Piperine No 2.6 10 10 10 10 10 50 10.0 100.0%
Piperine No 2.7 10 10 9 10 - 10 49 9.8 98.0%
Piperine No 2.8 10 10 10 10 10 50 10.0 100.0%
Piperine No 2.9 10 10 10..10 10 50 10.0 100.0%
Piperine No 2.10 BT 071 AR5 8RN 10 2.0 20.0%
MsnanslSeuiion 0 A T 0 0.0 0.0%

ATNMANUINT 42 ARTIZHRANIITOAVDIATS1MIARLINT 41

Source df SS MS F
Treatment (Between Group) 11 797.38 72.48 61.26*
Error (Within Group) 48 56.80 1.18
Total 59 854.18 14.47

C.V. (%) =1247

=

* Fanuuandannuneaaanszauanudlullld 0.05
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HAAS AN NN 19 59 mae RYCHEAN
ayu Twsredwsnlne 1 2 MsAY
Piperine No 2.0 8 7 15 T3 75.0%
Piperine No 2.1 4 0 4 2.0 20.0%
Piperine No 2.2 0 2 2 1.0 10.0%
Piperine No 2.3 7 2 9 4.5 45.0%
Piperine No 2.4 8 7 15 7.3 75.0%
Piperine No 2.5 0 3 3 L5 15.0%
Piperine No 2.6 7 8 15 15 75.0%
Piperine No 2.7 3 1 4 2.0 20.0%
Piperine No 2.8 0 0 0 0.0 0.0%
Piperine No 2.9 0 0 0 0.0 0.0%
Piperine No 2.10 0 0 0 0.0 0.0%
minaasufSouiioy 0 0 0 0.0 0.0%
AINMANUINT 44 SRS IEHHAMIADAYBINITNNIARYINT 43
Source df SS MS F
Treatment (Between Group) 11 213.45 19.40 7.63*
Error (Within Group) 12 30.50 2.54
Total 23 243.95 10.60

C.V. (%) =42.04

* Danuuanemadiuneadanseauanui1y18 0.05
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wanS RN 19 59 wde  wlefidudmsme
ayulwsaernsn Ine 1 2
Piperine No 2.0 9 10 19 9.5 95.0%
Piperine No 2.1 8 2 10 5.0 50.0%
Piperine No 2.2 6 9 15 7.5 75.0%
Piperine No 2.3 9 4 13 6.5 65.0%
Piperine No 2.4 10 9 19 9.5 95.0%
Piperine No 2.5 0 5 5 2.5 25.0%
Piperine No 2.6 10 10 20 10.0 100.0%
Piperine No 2.7 3 8 11 53 55.0%
Piperine No 2.8 7 0 7 35 35.0%
Piperine No 2.9 2 7 9 4.5 45.0%
Piperine No 2.10 8 0 8 4.0 40.0%
mInaasufSouiiay 0 0 0 0.0 0.0%
MINMANUINT 46 ARTIEHHINIARAYDINTIMARUINT 45
Source df SS MS F
Treatment (Between Group) 11 207.33 18.84 1.74%
Error (Within Group) 12 130.00 10.83
Total 23 337.33 14.66

C.V.(%)=49.37

+ innuuananunadanseaunnudu 1yl 0.0s
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HanNai NNy 59 wie  weddudmsae

ayulws2eAnsn lne 1 2
Piperine No 2.0 10 10 20 10.0 100.0%
Piperine No 2.1 10 7 17 8.5 85.0%
Piperine No 2.2 10 10 20 10.0 100.0%
Piperine No 2.3 10 7 17 8.5 85.0%
Piperine No 2.4 10 9 19 9.5 95.0%
Piperine No 2.5 0 8 8 4.0 40.0%
Piperine No 2.6 10 10 20 10.0 100.0%
Piperine No 2.7 2 10 17 8.5 85.0%
Piperine No 2.8 9 1 10 5.0 50.0%
Piperine No 2.9 10 8 18 9.0 90.0%
Piperine No 2.10 10 2 12 6.0 60.0%
minaaoalSouiioy 0 0 0 0.0 0.0%
AINMARUINT 48 Tins1eiHAMIABAYeINT NAAHWINT 47

Source df SS MS F

Treatment (Between Group) 11 207.12 18.82 1.97*

Error (Within Group) 12 114.50 9.54

Total 23 321.62 13.98

C.V. (%) = 36.88

* Panuuanandumeaaanszavanuiulyld 0.05
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HaRAUNNNNY i 59U wmas  nledidudmsae
ayulwsreinsnlne 1 2
Piperine No 2.0 10 10 20 10.0 100.0%
Piperine No 2.1 10 10 20 10.0 100.0%
Piperine No 2.2 10 10 20 10.0 100.0%
Piperine No 2.3 10 9 19 9.5 95.0%
Piperine No 2.4 10 10 20 10.0 100.0%
Piperine No 2.5 1 10 11 5.5 55.0%
Piperine No 2.6 10 10 20 10.0 100.0%
Piperine No 2.7 10 10 20 10.0 100.0%
Piperine No 2.8 10 9 19 9.5 95.0%
Piperine No 2.9 10 10 20 10.0 100.0%
Piperine No 2.10 10 9 19 9.5 95.0%
minaasalSeudiou 0 0 0 0.0 0.0%

ATNAANUINT 50 AATIZHHANTOAVDINIS N INRUIAT 49

Source df SS MS F
Treatment (Between Group) 11 199.33 18.21 5.18*
Error (Within Group) 12 42.00 3.50
Total 23 241.33 10.49

C.V.(%)=19.35

* ianuuanasdunadanszauanudulyls 0.05
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HanfuAINNY 59 mas  aledidudmsne
ayuIns2edn3nlng 1 2
Piperine No 2.0 10 10 20 10.0 100.0%
Piperine No 2.1 10 10 20 10.0 100.0%
Piperine No 2.2 10 10 20 10.0 100.0%
Piperine No 2.3 10 10 20 10.0 100.0%
Piperine No 2.4 10 10 20 10.0 100.0%
Piperine No 2.5 2 10 12 6.0 60.0%
Piperine No 2.6 10 10 20 10.0 100.0%
Piperine No 2.7 10 10 20 10.0 100.0%
Piperine No 2.8 10 10 20 10.0 100.0%
Piperine No 2.9 10 10 20 10.0 100.0%
Piperine No 2.10 10 10 20 10.0 100.0%
minaasudlSouiioy 0 0 0 0.0 0.0%
MINMANLING 52 3iRs1EHHaNIABAYeINTNAIARLIAT 51
Source df SS MS F
Treatment (Between Group) 11 199.33 18.12 6.80*
Error (Within Group) 12 32.00 2.66
Total 23 231.33 10.05

C.V. (%) = 16.60

* Tanuuanaspunisaaanseauanudu 11y o.0s
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HanAMNINHY 17 59 wmis  alediFudmsne

ayuInsednsane 1 2
Piperine No 2.0 10 10 20 10.0 100.0%
Piperine No 2.1 10 10 20 10.0 100.0%
Piperine No 2.2 10 10 20 10.0 100.0%
Piperine No 2.3 10 10 20 10.0 100.0%
Piperine No 2.4 10 10 20 10.0 100.0%
Piperine No 2.5 2 10 12 6.0 60.0%
Piperine No 2.6 10 10 20 10.0 100.0%
Piperine No 2.7 10 10 20 10.0 100.0%
Piperine No 2.8 10 10 20 10.0 100.0%
Piperine No 2.9 10 10 20 10.0 100.0%
Piperine No 2.10 10 10 20 10.0 100.0%
asnaasuSeudioy 0 0 0 0.0 0.0%
ASNMANUINT 54 ARTIEHAANIADAVDIATMARLINT 53

Source df SS MS F

Treatment (Between Group) 11 199.33 18.12 6.80%

Error (Within Group) 12 32.00 2.66

Total 23 231.33 10.05

C.V. (%) = 16.60

* Ianuuanasdumsadanszauanuiulyls 0.0
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HAANUF INNY F1i 59 wie  weddudmsae
ayu lwsreimsnlne 1 2
Piperine No 2.0 10 10 20 10.0 100.0%
Piperine No 2.1 10 10 20 10.0 100.0%
Piperine No 2.2 10 10 20 10.0 100.0%
Piperine No 2.3 10 10 20 10.0 100.0%
Piperine No 2.4 10 10 20 10.0 100.0%
Piperine No 2.5 4 10 14 7.0 70.0%
Piperine No 2.6 10 10 20 10.0 100.0%
Piperine No 2.7 10 10 20 10.0 100.0%
Piperine No 2.8 10 10 20 10.0 100.0%
Piperine No 2.9 10 10 20 10.0 100.0%
Piperine No 2.10 10 10 20 10.0 100.0%
msnaasufSouiiay 0 0 0 0.0 0.0%
MINNIANUING 56 IATILHHANIABAYDINTNAIARLINT 55
Source df SS MS F
Treatment (Between Group) 11 189.83 17.25 11.51%*
Error (Within Group) 12 18.00 1.50
Total 23 207.83 9.03

C.V.(%)=12.35

v

* fanuuanasiuneaaanszauanudu 1yl 0.05
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