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n-1 ensiuad lsdulundn

maieanzimuSnamsualleduluwin 91n38m 5289 Collin et al (1995) enNeazidea

» v
wazdumauaa Uil

GRRILH
1. Acetonitrile (HPLC-grade)

2. Pure capsaicin (8-methyl-N-vanillyl nonenamide)

1395818116193 (standard solution)

1. L@38N stock solution 2000 ppm 84 Pure capsaicin (8-methyl-N-vanillyl nonenamide)
Tol% methanol 1009 Husvnans

2. (@SLNETATANYINATTIUIIN stock solution 2000 ppm  INTAMNENEU O ppm, 20 ppm,
40 ppm, 60 ppm, 80 ppm, 100 ppm, 500 ppm, 1000 ppm uaz 1800 ppm la#l¥ methanol 100%

[ @ o
wWudavhane

4 ot
aunsaiuazisnig
1. 1A399 HPLC a3 Shimadzu U VP series
2. V8299833 YUIN 50 ml.

3. water bath

NITEIHNTANYUIN 0.45 Lm
vial (%9293 HPLC) 216 2 ml.

[

syringe 9119 5 ml.

1. Fdetuniniiuaanden uazEuMsIBUMEAzUNNTaEUhgudna N 1 Hadwas
1 ﬂ;ﬂ aq‘luwaaﬂ‘nﬂaa\mu’m 50 ml.

2. 1fin acetonitrile 10 mi. WdNNIUAII1UY water bath figuwndl 80 avenuaides iy
nan 4 #la Tasaehvasamaaeann 1 2l

3. thasazanefildaainlifigungives udnhamsasaeiuyssina 2-3 mL annsasdas
NIYATHNTBIUUIN 0.45 [m 1otld syringe v1@1 5 ml. awlu vial (gawae HPLC) uug
2 ml. Uashlvaiin ﬁ11ﬂtﬁu?;qmwgﬁ 5 avrnualdisa (nsdinsemsians)

4. ThansaramINasuLasiethadeIse HPLC uasialeesdngs 10 ul Tums
RIGEa ]

5. efldnnmsdaned HPLC
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MINMANUING 1 enuuduasasasnaspunldiadsun e spuuadladu

Concentration Standard (ppm) Retention Time Area Capsaicin
0]
20 4.506 157,140
40 4.506 289,973
60 4.508 466,002
80 4.510 631,789
100 4.509 789,550
500 4.506 2,865,150
1000 4.508 5,875,471
1800 4.508 10,530,523

MTNMANINT 2 anuTNTuTaNAag T LF luwInth

Concentration Sample (ppm) Retention Time Area Capsaicin
1081.294 4.473 6,359,768
1093.184 4.475 6,428,873
1036.839 4.470 6,101,399

ARady = 1070.439 ppm
cv =2.77 %

6. mamunUSinauadladu

MAHLANNNTIM Ae AN concentration A8 = 1070.439 ppm (ug/g)
ﬂ“immmﬁaza’mﬁ‘lﬁﬂmmiaﬁﬂ = 2.925 ml.
Bunawadlsdu = _concentratio 925

Sample weight (g)
= 1070.439 x 2.925
1

= 3131.034 pg/g

= 3.131034 mg/g
dofu 1 n¥w uevleBu = 0003131 g

= 0.3131 %

= 3131.034 ppm



7. msannalSnauwadlsdunduaslVlusmsnesss
amaneasndsninduasly 0.1% waz 0.2% lugasamns
windu FUSinauedledu

3131.034 ppm

3.1310  mg/g Win
W@anwsnUu 0.1 % Tuens v3e 100 n3us/100 Alansuems
iivinauadleBu = 3131.034 x 100
100 x 1000
= 3.1310 ppm

gavuduwintu 0.19% luswns asiivSinauedlsdu  3.1310 ppm

Wuwinlu 0.29% Tuems asiivSinuuadledu  6.262  ppm
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ke

- o - - ar
n-2 13 nm‘nzmmuuﬂutdaaﬂmqm

#13.A8

Methanol
HCI 8%
Vanillin 4%

oW o =

Catechin

aunsal

4
LA98Y Spectrophotometer
Naaanaaa (Test tube)

Pipet

W N =

Wiavue 125 ml.

#1388a18417 3374 (standard solution)
1. @38 catechin solution l@g@zal catechin 100 Faan5u Ty methanol 50 ml. ﬁqﬂgu’lu 1
ml. ¥99EIaraeasil catechin (MNY 2 Nadny
5. msLA3eN standard curve Taglatagessavamanasyu endnulumeddniin

ldlunasanaassiilansazars Vanillin-HCl 8g 5 ml. UWAIAN methanol IMTUTINAS

gy 10 ml.

MINMAKINT 3 anudNTurasmsazaBnaIUf ldeSaunIwIna g Uiy

Cathechin standard soln. Vanillin-HCI Methanol Cathechin
ml. ml. ml. ppm
0 5 5.0 0
1.0 5 4.0 200
1.5 5 3.5 300
2.0 5 3.0 400
2.5 5 2.5 500
3.0 5 2.0 600
3.5 5 1.5 700
4.0 5 1.0 800

. @ . . v - -
3. 1hlie optical density AHLA3DN spectrophotometer Y1 wave length 500 mu
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38013
1. FanstadenivaafivaasBen uasiumsiaudsazunNnnadudhgudna 1
Raduas 1 n3u avlundrauue 125 ml.
2. (@ methanol 50 ml. YaynWdaudiudh Fafaliuszana 20-24 Flusudnihesnin
wihdnfiudrsanaiwanaznou
3. q}mmiazmﬂﬁlamnﬁa 2 31 1 ml. LiN methanol 4 ml. U@ vanillin-HCI 5 ml. e
wanlfuiiaideniu thluiad wave length 500 mu
4. Winuifsueanududuresunuiinluasdne AU standard curve
ATATUIULA

% Wnuliu = of tannin X 50
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1-3 MsosaslinialiAmasuuysanlsa
wun (2547) Tensnuliimssuseslsadalimazuuuseslsaiifionldlutagiuas
§1489A7% Johnson and Reid (1970) #danAReINU Conway and Mckenzie (1991) SRATRAMANUIN

#i 4 LasgumwmenuInii 1

P ' o v & a
ASHNMAKUINT 4 mIsusaslsaie Masuuuseslsavenala

o J = \ e
yieavauseie Mmezuuuseslsn aNHUTEIMST
E. acervulina 0 - liusingseslse
- -t I3 ¥ ' ° v
+1 - fyernuaslalefadnsznsagludiuvasarldian

]

dudu yadsnilasSevagainginvesdrldiniiou
fudule yatiornszuaunulansdilunazeuuan

2091 uariiliiiy 5 9960 1 MBURwes

Al Vo o o L ad =
+2 - ynsanlsadhinaglnanu widldiamuming
+3 - yesanlsadninaglnagenu mivdrlduesgnuniu
+4 - yasatlsadinagsauiu mldmlvdarldmuluiiu

Wudm lusefidluinnoaiisadenssn wldau
< -t @ [ & as a
WuFues dnvasiiuiudule azdsingdaase

drunanzaedld rmledldasmnivinn

E. necatrix 0 - livsngseelsa
+1 - fRaidanasngaduduiuianias Usninguiiuenu
o £ LS vV -t < v

wsnuad g mied ldauludemeaidniae

+2 - uugaidenseniiniadrldduuaninndy &ld
AsInanNeIIIsWaILENiBY

+3 - azfudaasandnuinnegludld milvarldeay
uan venumNUazITWUIadaneanviaandunidiuiu
n S ldEnsweutedIaN

Pl - ° € - °

+4 - demsenuntuslduminiiududdoud lu
o M Vea & - 2 « ¥
& 1&5 mucus uFuaanSarhaa s1ldwesnasaainy

Iae
E. maxima 0 - livnngseslse
- -~ o o v R K o M W
+1 - fignidanaantdn 9 Heuuanyasdld PIAVIELE

Faun@ 8133zWU mucus Fdnagluald
o - - W e Mww R
+2 - anavpiiugadussiwldldamuuen meludld
aewu mucus dduidudinnuinn snevasdrldonas
@ (K 4 =3 v o~ o v &
Undivevenalvgthadmiaes misdrldmniy
) v 1 - : L) v Vv
+3 - S ldvnelng waswmiamnau midldmuluvenu
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A 1 A 1 4 J - 1
MIMNMANNINT 4 msosaslsadieWesuuusealsareadale (da)

- p P ; <
yilauaela Mmazuuusaslsa dnuaizems
E. maxima +4 - ladldoasvruaassanue meludldineu
@oauly Tanvuzvauiiodeaumiigndas indumii
E. tenella 0 - hivnngseslaa
1 - faadeasandnudnies nszneaguunialdiu
Tdauenfanunund
o o o & e v < Va o
+2 - fyedanaanininniu Tidesssnatuiuladadn
s W as LY Vo n: o v
slegaldau wllddununzudmise
o . A v [ v as
+3 - fildsesaniuduinn wiainauudasinglulday
ulaldduvin Tidaessninluganss
v o ) - < ) [~ (-] .&’
+4 - dauaenalvg meluiiiFoanIaunauic Lifidis

ganssiung




= o =
qlnmmmamnanil 1 msuseeliaiebincuusenlsreatotn
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P o ¢ - ¢ o v A o ¢
MMM ANUINT 5 LlaGNﬂ']TJlﬂ‘nzwlnﬁﬂuﬁﬂ%u"lmaqﬂqiﬂﬂu‘lu\lﬂluaﬁ'Na’]q 0-3 E“Jﬂ’]“

79

Ne)Y DF Anova SS MS F Value Pr>F
Treatment 14 0.0367 0.0026 1.00* 0.4785
Error 30 0.0787 0.0026
Total 44 0.1154

R-Square = 0.3179 CV =5.02% Root MSE = 0.0512 X Mean = 1.0204

o

* LANANBENNNBFIAYNNGDE (P<0.05)

d' - - c"ﬁ N J M o
MYNMANNT 6 uasmenzinGouduTinaemsinululidedney 3-6 Sy

SOV DF Anova SS MS F Value Pr>F
Treatment 14 0.3253 0.0232 1.59* 0.1410
Error 30 0.4395 0.01486
Total 44 0.7649

R-Square = 0.425372 CvV=3.78% Root MSE = 0.1210 X Mean = 3.2042

o o o

* LAnANpENINEE AYNNENR (P<0.05)

= a - aa R @
MNMamnni 7 wammensinGoudiinuemsinululddiadnesy 0-6 Sl

SOV DF Anova SS MS F Value Pr>F
Treatment 14 0.3043 0.0217 1.09" 0.4014
Error 30 0.5964 0.0198
Total 44 0.9007

R-Square = 0.3378 CV =334% Root MSE = 0.1410 X Mean = 4.2214

o o @

“uanenaeliiiesdAyneEda (P>0.05)

o

r o . R .
MINMAKIANT 8 uasmliensiinEeugmsianihwinluliiiiadeng 0-3 dev

SOV DF Anova SS MS F Value Pr>F
Treatment 14 0.0184 0.0013 1.35* 0.2366
Error 30 0.0291 0.0009
Total 44 0.0475

R-Square = 0.3868 CV =4.02 % Root MSE = 0.0311 X Mean = 0.7749
* ((ANANBENINYSAYN NGNS (P<0.05)



Pl - -t a 2w A -
TIMAENNG 9 uammaiansinGougmsfanhminluliidiadney 3-6 dlev

80

sSov DF Anova SS MS F Value Pr>F
Treatment 14 0.1128 0.0080 1.07 0.4178
Error 30 0.2255 0.0075
Total 44 0.3384

R-Square = 0.3335 CV =5.30% Root MSE = 0.0867 X Mean = 1.6363

*uanaagnitsdAynNana (P<0.05)

P a P , - & W v A o ¢
MIMNAMANUINTN 10 “aﬂ\’ﬂ'ﬁ?lﬂi'\:ﬁ'ﬂlnﬁﬂu‘ﬂﬂ’ﬁtwuu"wuﬂ‘lu‘lﬂlua'dj\)a'\q 0-6 duev

sov DF Anova S§ MS F Value Pr>F
Treatment 14 0.1539 0.0109 1.18* 0.3353
Error 30 0.2785 0.0092
Total 44 0.4325

R-Square = 0.3560 CV = 4.00 % Root MSE = 0.0963 X Mean = 2.4113

* uanEpEidadAynNEdd (P<0.05)

- a ¢ = ¢ o & v A o P
MM ANUININ 11 Llaﬂ\'m"ﬁ']lﬂﬂ:ﬂtnﬁﬂuﬁaﬂi’]fﬂiuaﬂluﬂ‘lu1ﬂlua'51031ﬂ‘ 0-3 dUavt

sov DF Anova SS MS F Value Pr>F
Treatment 14 0.0345 0.0024 1.37* 0.2292
Error 30 0.0541 0.0018
Total 44 0.0886

R-Square = 0.3894 CV =3.23 % Root MSE = 0.0424 X Mean = 1.3170

* UANGNBENINTBFAYNNGDR (P<0.05)

= a - % & v A o
aTMARINT 12 uammainsindauisanmauendeluldiiediey 3-6 Sl

sov DF Anova SS MS F Value Pr>F
Treatment 14 0.0745 0.0053 1.10* 0.3979
Error 30 0.1455 0.0048
Total 44 0.2200

R-Square = 0.3388 CV = 3.6 % Root MSE = 0.0696 X Mean = 1.9605
* uanaNatNIedAYNNENa (P<0.05)



ﬂ' - -~ s J ' J 1 o
MIMAKNH 13 uammsiensinGoudsanmsuanidlialulidagneg 0-6 dUav

81

N{eaY DF Anova SS MS F Value Pr>F
Treatment 14 0.0357 0.0025 1.48* 0.1774
Error 30 0.0516 0.0017
Total 44 0.0873

R-Square = 0.4091 CV =237 % Root MSE = 0.0414 X Mean = 1.7517

* LANANBENINBTIAYMINEDR (P<0.05)

l!' = -4 N 4’ ' @
MM ANUINT 14 LlaGNﬂ']'i’)Lﬂ‘i'\:VflL')L‘Sﬂu‘lfl.ﬂiﬂ‘lﬂﬂ'llﬂilﬂtuﬂﬁ')ﬂ'r)']t! 42 W

SOV DF Anova SS MS F Value Pr>F
Treatment 14 0.0249 0.0017 1.30" 0.2664
Error 30 0.0412 0.0013
Total 44 0.0661

R-Square = 0.3768 CV=0.93% Root MSE = 0.0370 X Mean = 3.9653

"uananagn LT aunnadd (P>0.05)

H - d 1 J 1 s
MIMAmNni 15 uamiliensiniGoudiulesiudmnnuaslidiadney 42 Tu

sov DF Anova SS MS F Value Pr>F
Treatment 14 9.7520 0.6965 0.80" 0.6623
Error 30 26.1200 0.8706
Total 44 35.8720
R-Square = 0.2718 CV=114% Root MSE = 0.9330 X Mean = 81.5133

“wandneanliitydaaynnada (P>0.05)

= = - & ) Y
MM ANUINT 16 LI.EWNm‘i’JLﬂﬁ’lzﬁu’)Litlu‘l'fl.ﬂaﬁ%uﬁ'tuaaﬂﬂa\ﬂﬂlua'd’limq 42 U

sSov DF Anova SS MS F Value Pr>F
Treatment 14 13.5793 0.9699 1.24" 0.2990
Error 30 23.4520 0.7817
Total 44 37.0313
R-Square = 0.3666 CV =4.91% Root MSE = 0.8841 X Mean = 17.9922

“uananatnliivsddunnada (P>0.05)
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A' = <l J 1 z I ar
MTNMAEINT 17 udemliensiinGeudiedBudilanwadlidlatnng 42 Ju

SOV DF Anova S§ MS F Value Pr>F
Treatment 14 7.0265 0.5018 0.68" 0.7715
Error 30 22.0133 0.7337
Total 44 29.0398
R-Square = 0.2419 CV=383% Root MSE = 0.8566 X Mean = 22.3493

[T ar

"“uandwednliiiud dgmnada (P>0.05)

P a P g e o4 v A Y
MITNAMANUINT 18 llaﬂ\]ﬂ'ﬁjlﬂi"l:"‘.nﬁﬂu‘ﬁlﬂasl‘ﬁuﬂluas’luﬂa\ﬂ.ﬂtuaﬁ')\laﬂlq 42

SOV DF Anova 8§ MS F Value Pr>F
Treatment 14 22.1810 1.5843 0.83" 0.6371
Error 30 57.5112 1.9170
Total 44 79.6922
R-Square = 0.2783 CV=344% Root MSE = 1.3845 X Mean = 40.2833

C A o

"“uananeteliivediaymeada (P>0.05)

o

= a P ¢ s sw A o
MINNANUINTY 19 LLHGNmS’JLﬂﬂ::mnLﬁtlu‘mﬂait‘vuGW)U'UEIﬂﬂL‘lJE]‘UNB’]Q 42 MU

sov DF Anova SS MS F Value Pr>F
Treatment 14 0.5183 0.0370 2.93* 0.0066
Error 30 0.3788 0.0126
Total 44 0.8971
R-Square = 0.5777 CV =5.82% Root MSE = 0.1123 X Mean = 1.9291

uanNANeENNUEEIAYNNERA (P>0.05)

- = ¢ -t < ¢ o < o v & a
MIMNAANUINY 20 uammﬂmﬁ::mmiau*mﬂasmumm‘lwa\ﬂmumma’)q 42 WU

SOV DF Anova §S MS F Value Pr>F
Treatment 14 0.0190 0.0013 0.72" 0.7405
Error 30 0.0568 0.0018
Total 44 0.0759
R-Square = 0.2508 CV =9.35% Root MSE = 0.0435 X Mean = 0.4655

"“uansnatliiisdaymeada (P>0.05)
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d' - 4 J 1} J . e
MINMANINT 21 udamsiensinGoudulesiBudnuraslniiogney 42 Tu

SOV DF Anova SS MS F Value Pr>F
Treatment 14 0.1916 0.0136 0.97" 0.5050
Error 30 0.4238 0.0141
Total 44 0.6154
R-Square = 0.3113 CV =9.51% Root MSE = 0.1188 X Mean = 1.2497

@ o e

“uananeteliiiedayneada (P>0.05)

o

P o s - 04 P L) v o 4 ar
ANINAAMUINT 22 l.Lamm‘i’Jtﬂi’lzml'mtlu‘mﬂait‘num'lwuu'na\ma\masﬂﬂLua'lmeq 42

sov DF Anova SS MS F Value Pr>F
Treatment 14 0.8165 0.0583 2.40* 0.0218
Error 30 0.7298 0.0243
Total 44 1.5463
R-Square = 0.5280 CV =9.04 % Root MSE = 0.1559 X Mean = 1.7248

uaneNagNltedAynNada (P>0.05)

P a ¢ 3 ¢ & oa v @ e A o
MITNAANUINN 23 uaﬂ\}ﬂ']‘i?lﬂi'\:“lnLiﬂu'ﬁlﬂasl‘UUWaﬁllﬂﬁmuﬂa\ﬂ.ﬂluaﬁq\la'\ﬁ‘l 42 U

sov DF Anova SS MS F Value Pr>F
Treatment 14 131.2629 9.3759 1.72* 0.1547
Error 15 81.8100 5.4540
Total 29 213.0729
R-Square = 0.6160 CV =8.15 % Root MSE = 2.3353 X Mean = 28.6460

uanfNatNIgdAyNNEDId (P>0.05)

MINM AN 24 uasmmsiienziinGeudiesiBudlusiuauraalniiiodneny 42 Tu

sov DF Anova SS MS F Value Pr>F
Treatment 14 2.1463 0.1533 9.42* 0.0001
Error 15 0.2442 0.0162
Total 29 2.3906
R-Square = 0.8978 CV =0.68 % Root MSE = 0.1276 X Mean = 18.8170

wanaNatNIB AN NENA (P>0.05)
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= a -t o vy as
MINMANURINT 25 I.l.’d('Nﬂ’l‘i’)Lﬂi‘l:vfl.nﬁﬂu‘ﬁtﬂaﬁ%uVﬂﬂuuﬂutlaﬂﬂlua'(jwmt‘l 42 W

SOV DF Anova SS MS F Value Pr>F
Treatment 14 0.0176 0.0012 0.85" 0.6142
Error 15 0.0222 0.0014
Total 29 0.0398
R-Square = 0.4433 CV =109 % Root MSE = 0.0384 X Mean = 3.5280

@ o

LY

“uananeelilitedAynedd (P>0.05)

v

- a ¢ - ¢ ¢ & e v & v X o
HIINAIAUUINT 26 uaﬂﬂﬂ"ﬁ')lﬂi'\:“Lnﬁﬂuﬁll’ai‘.‘U'NG]a\uLVNluaaﬂ'ﬂa\{lﬂlua'ﬁ’)\iﬂqq 42 U

SOV DF Anova S§ MS F Vaiue Pr>F
Treatment 14 5.9536 0.4252 0.87" 0.5984
Error 15 7.3099 0.4873
Total 29 13.2635
R~Square = 0.4488 CV=261% Root MSE = 0.6980 X Mean = 26.7940

@ o

as

"uananagliivedaynada (P>0.05)

o

P a ¢ o ¢ P - & v A4 o
MMM ANUINT 27 uaGNﬂ'ﬁ'JLﬂﬂ:“tnﬁﬂuﬁlﬂaslﬁuGﬂﬂiﬂuluaaﬂﬂ341ﬂluaﬁ1\131q 42

SOV DF Anova SS MS F Value Pr>F
Treatment 14 5.0668 0.3619 0.98" 0.5138
Error 15 5.5482 0.3698
Total 29 10.6151
R-Square = 0.4773 CV =2.59 % Root MSE = 0.6081 X Mean = 23.4376

L)

as

“uananagnhifiisdagynwada (P>0.05)

o

P a P ¢ P o & v & o
MIMNANANUINT 28 uaﬂ\!ﬂ'ﬁ’)lﬂs’]:ﬁlnﬁﬂu‘ﬁlﬂasvﬁuGﬂﬂuukuaaﬂﬁaﬂlﬂlua'dj\lajq 42

SOV DF Anova SS MS F Value Pr>F
Treatment 14 0.9857 0.0704 38.51* 0.0001
Error 15 0.0274 0.0018
Total 29 1.0131
R-Square = 0.9729 CV =324% Root MSE = 0.0427 X Mean = 1.3183

@ o

UANANBENNNY

NAYYNED® (P>0.05)
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“' o -4 A =3 i\ J v ar
MINMAMNAN 29 LFmMAAeTIGENdRunuaaslumsaalidiagneny 0-3 e

sSov DF Anova SS MS F Value Pr>F
Treatment 14 3.1746 0.2267 1.3% 0.2651
Error 30 5.2391 0.1746
Total 44 8.4137
R-Square = 0.3773 CV=3.21% Root MSE = 0.4178 X Mean = 13.0282

uanAENBENINEAIAYNNEDR (P>0.05)

“' - -4 \ - * &’ 1 ar
MINMAKUINTG 30 uasmsiensiinGoudaunuaamslumsndalidlagney 3-6 dUanv

SOV DF Anova S§ MS F Value Pr>F
Treatment 14 6.9910 0.4993 1.24* 0.2970
Error 30 12.0425 0.4014
Total 44 19.0336
R-Square = 0.3673 CV =3.56 % Root MSE = 0.6335 X Mean = 17.8184

uanfNegNItsd Ay NEna (P>0.05)

< o - v ' a v & o
G‘ﬂls"'\’ﬂ"ﬂﬂujnﬁ 31 Ltaﬂ\imi’)Lﬂﬂ:ﬁu’)Lizlu‘ﬁﬂquummW]‘ﬂumiNﬂﬂﬂtua'd’Na’lq 0-6 aﬂﬂ’]ﬁ’

SOV DF Anova SS MS F Value Pr>F
Treatment 14 4.0512 0.2893 1.68* 0.1132
Error 30 5.1586 0.1719
Total 44 9.2098
R-Square = 0.4398 CV =2.55% Root MSE = 0.4146 X Mean = 16.2742
*UANFAWNBENINEH AYNNGERH (P<0.05)

d' @ -4 - = 1 J A
MITNAIANUINT 32 uammi'zmsw:ﬁtmwu‘ﬁﬂszanﬁmwmswam’lmluaTﬂﬂiwmqmq 0-6

duenvi
o) DF Anova SS MS F Value Pr>F
Treatment 14 13.8413 0.9886 0.71" 0.7471
Error 30 41.7421 1.391
Total 44 55.5835
R-Square = 0.2490 CV =6.99 % Root MSE = 1.1795 X Mean = 16.8844

o o

"“uananatnlitisddynnadd (P>0.05)

<
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d' -3 -4 :( a’r 1 1] J ar
MTEAMANWINT 33 udmmdiarsinGouthihminiedtwaslnileniy 28 Ju

N{0)Y DF Anova SS MS F Value Pr>F
Treatment 14 0.0355 0.0025 4.61 0.1132
Error 30 0.0165 0.0005
Total 44 0.0521
R-Square = 0.6827 CV = 7.77 % Root MSE = 0.0234 X Mean = 0.3020

* ueanaNagNNsdAyNEDa (P<0.05)

v

4 -~ - ° s ar 1 J s
MIMAmnnf 34 udasmsliensinGoudihwinlnlamasladiaany 28

sov DF Anova §S MS F Value Pr>F
Treatment 14 0.2229 0.0159 7.40* 0.0001
Error 30 0.0646 0.0021
Total 44 0.2876
R-Square = 0.7753 CV = 6.85 % Root MSE = 0.0464 X Mean = 0.678

@ o

* uanaNagiedAynNana (P<0.05)

S PR

P a - ° o v & o
MMM ANUINN 35 I.LZWNmTJLﬂi’l:ﬁtl’)Liﬂuiu”muﬂLUE]i?I’\?JENlﬂLﬂBB”IE! 42 M

sov DF Anova SS MS F Value Pr>F
Treatment 14 0.0178 0.0012 6.38* 0.0001
Error 30 0.0060 0.0002
Total 44 0.0238
R-Square = 0.7485 CV =17.37 % Root MSE = 0.0141 X Mean = 0.1917

* LANENBENINEEAY NGNS (P<0.05)

d' = =4 :’ ol ar 1 J s
MINMANT 36 uammsitensiinGoudiminndasaslidisang 42

sov DF Anova SS MS F Value Pr>F
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Summary

The effect of continuous (42 days) supplementation of 0.10 or 0.20% of hot pepper powder
(HP) and mangosteen peel powder (MG) 0.10 or 0.15% in single or either in combination
with each other or salinomycin (SC) compared with both control groups (control or control
plus SC + chlortetracycline, CTC) as growth promoters and coccidiostat for broiler chicks.
The impacts of using HP or MG and levels of both two types showed improved (P>0.05)in
growth (BWG) and feed efficiency (FCR) for all period of testing (0-3, 3-6 and 0-6 wk)
except birds fed with the both two levels of MG showed growth faster (P<0.05) and better
improvement (P<0.05) feed efficiency for the whole period (0-6 wk) over the birds fed the
control group. No significant differences in survival rate were observed. The results from this
study showed that using HP or MG and two levels with different combination of two types of
herbs ar combination with SC for all periods of testing showed comparable with the birds fed
the control plus SC+CTC. There is no combination effect between HP and MG were
observed. It is concluded that both HP and MG could serve as growth promoter on
performance of broiler chicks as a non conventional feed additive in broiler diets. Addition
0.15% MG in broiler diet showed multifunctional for growth promoter and coccidiostat when
compared with the birds fed the control diet fortified with both SC and CTC.

Key words : broiler, hot pepper powder, mangosteen peel powder, performance

Introduction

At the end of 2005 the European Union will take the final step banning the use of antibiotic
growth promoters (AGPs), however the poultry industry has to face the situation and has to
look for items and substances which can replace the functions of AGPs. For acceptance by
consumers only “natural” non-pharmaceutical botanical feed additives are being developed as
alternatives to maintain intestinal health (Kocher and Wakeman, 2005). The present study was
designed to evaluate the efficacy of hot pepper powder or mangosteen peel powder or the two
are used in combinations as non classical growth promoters on performance of broiler chicks.

Materials and Methods

A total of 900 day-old mixed-sex of broilers (Cobb 500) were randomly assigned into 15
treatments (3 replications of 20 birds each) and housed in litter-floor pens. The feed was
formulated to meet or exceed all NRC (1994). The fifteen treatment were : T1 control; T2
control plus 60 ppm salinomycin (SC) in starter diet 0-21 d; T3 = T2 plus 100 ppm
chlortetracycline (CTC); T4 = T1 plus 0.10% hot pepper powder (HP); T5 =TI plus 0.20%
HP; T6 = T2 plus 0.10% HP; T7 = T2 plus 0.20% HP; T8 = T1 plus 0.10% mangosteen peel
powder (MG); T9 = T1 plus 0.15% MG; T10 = T2 plus 0.10% MG; T11 = T2 plus 0.15%
MG; T12 = T4 plus 0.10% MG; T13 = T4 plus 0.15% MG; T14 = T5 plus 0.10% MG; T15 =
T5 plus 0.15% MG. Bird were weighed (1, 21 and 42 days of age) and feed were also daily.
All data recorded were statistically analyzed by methods of analysis of varience and Duncan’s
Multiple Range Test.

Results and Discussion

The effect of using two levels HP and two levels MG either in combination with each other or
with SC compared with both control groups are presented in Table 1. Addition of both two
levels of HP or MG either in combination with each other or with SC showed improved body
weight gain (BWG) for all periods of testing (0-3, 3-6 and 0-6 wk) when compared with birds
fed the T1 except birds fed with the both two levels of MG showed growth faster (P<0.05)
for the overall period (0-6 wk) when compared with T1. Feed efficiency showed improvement
the same trend as BWG on the impacts of using different combination and levels of HP and
MG for the all periods of testing when compared with T1. Results from this experiment
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showed that T3 improved growth and feed efficiency were comparable to the types and levels
of herbs or different combination and levels of supplementation. Survival rate or mortality
were not significant (P>0.05) for all treatments. The results are in agreement with El-Deek
and Al-Harthi (2003) reported that 0.1-0.2% of hot pepper or 0.05% of black pepper could be
used as a non-classical feed additive in broiler diets for improved growth, feed conversion
ratio and economic efficiency compared to the control diet. It is concluded that HP or MG
could serve as growth promoter on performance of broiler chicks as non conventional feed
additive for replacement CTC in broiler diets. There is no combination effect between HP and
MG. Supplementation 0.15% MG in broiler diet showed multifunctional for growth promoter
and ionophore coccidiostat when compared with the birds fed the T2 or T3.

Table I. Effect of supplementation hot pepper powder and mangosteen peel powder on
body weight gain, feed conversion ratio and survival.

Body weight gain (BWG) Feed conversion ratio Survival

Treatment (kg) (FCR) (%)
0-3 3-6 0-6 0-3 3-6 0-6 0-6

wk wk wk

Tl 0.765° 1.554° 2.297° 1.331% 2012 1.827%® 93.33
T2 0.758° 1.603%*® 2.362% 1.389%  1.935 1.758%® 98.33
T3 0.743% 1.623% 2.388% 1.304* 1.903 1.719° 96.67
T4 0.783%® 1.678% 2461 1.313% 1917 1.726%® 98.33
TS 0.786%® 1.592% 237g8% 1.317% 1984 1.760% 95.00
T6 0.768%° 1.584% 213522 1.291% 2024 1.782% 100.00
T7 0.788%® 1.665%® 2453 1275 1942 1.727%® 98.33
TS 0.765° 1.682%% 2.447% 1.307% 2,001 1.784% 93.33
T9 0.786° 1.659% 2.445%® 1.327%  1.942 1.744% 96.67
T10 0.827% 1.684% 2510° 1.310% 1953 1.726%® 95.00
T11 0.764°> 1.749* 2.513° 1.300™ 1.895 1.713° 96.67
T12 0.786%®° 1.585% 23712 1.325%°  1.998 1.775% 98.33
T13 0.771® 1.659% 2430 1.291% 1969 1.753% 100.00
Ti4 0.743° 1.634%® 2.377%, 1.363*®  2.008 1.806° 98.33
Ti5 0.786® 1.596% 2.383% 1.311%  1.925 1.721° 91.67
CV (%) 4.03 5.30 4.00 3.23 3.55 2.37 5.29

** Means within the same column with no common superscript differ significantly (P<0.05)
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Effects of Dictary Supplementation Hot Pepper and/or Mangosteen Peel Powder on

Performance, Carcass Quality and Coccidia Control in Broilers.
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P0O.1MO.1 uaz P0.2MO.1
Mdny : Triife, winth, wdendanatly, Uszdniammisnana, 1snia
ABSTRACT

This experiment was conducted to determine the effect of dietary supplementation of hot pepper
powder (P) and/or mangosteen peel powder (M) on productive performance, carcass quality and disease control
of broiler. Nine hundreds day-old mixed-sex Cobb 500 commercial broiler were randomly assigned to 15
treatments with 3 replications of 20 birds each. The fifteen treatments were: negative contro! (NC), NC plus
salinomycin (S), S plus chlortetracycline (SA), P0.1, P0.2, SP0.1, SP0.2, MO.1, MO.15, SMO.1, SMO0.15,
P0.IMO.1, P0.IMO.15, P0.2MO.1 and P0.2MO0.15. It was found that the body weight gain (BWG) and feed
conversion (FCR) in each tested period were significantly different (P<0.05) among treatments, but not feed
intake (FI) in 0-6 week. The BWG and FCR of both SM0.1 and SMO.15 birds were significantly superior to
these of the NC (P<0.05). Birds fed SMO.1 and SM0.15 had the highest (P<0.05) 6-week BWG, 2,510 and
2,513 g/bird respectively. Carcass quality in terms of dressing percentage, weight of breast, leg-or-thigh meat,
total muscle, heart and gizzard were not significantly different among treatments. Liver and abdominal fat were
significantly different (P<O;05). Birds fed M0.15 had the heaviest liver (2.12% of BW), where as those fed
P0.1MO0.15 had the smallest abdominal fat (1.52% BW). Survival rate was similar (P>0.05) across treatments.
Feed cost per kilogram BWG was significantly (P<0.05) different in each period (0-3, 3-6 and 0-6 weeks), birds
in S diet had the highest 3-week feed cost (13.65 bhtkg), those on SP0.1 had the highest 3-6 week period cost
(18.50 bht/kg) where as in 0-6 weeks period the P0.2MO.1 birds had the highest one at 16.89 bhv/kg. Effect of P
and M on coccidia control, as indicated by weights of bursa and thymus at 28 and 42 days were significant
(P<0.05). Chicks on SA diet had the heaviest bursa weight, while these on P0.2M0.1 having the heaviest
thymus weight. At 42 days, the P0.2MO.15 birds had the heaviest bursa and those on NC had the heaviest
thymus. Lesion scores of bursa, thymus and trachea of 28-day-old and that on trachea of 42-day-old birds were
significantly different among treatments (P<0.05) where as the scores on bursa and thymus at 42 days were
similar across treatments. At both ages, the SA chicks had the lowest lesion scores on all three organs and these
on P and M at both level had the lower scores than NC. For lesion scores on upper, middle and lower parts of
small intestine and in ceca, the significant effects (P<0.05) of dietary supplementation of P and M were noted
except only those on middle SI and ceca at 42 days. Chicks on SA and both levels of P and M had lower lesion
scores than these on NC diets. Supplementation of P0.1 or M0.15 in diets improved productive performance to
a comparable level with those on S and SA diets. Combined supplementation with PO.IMO.15 gave the better
BWG where as the P0.2MO0.15 gave the more efficient FCR than the P0.1MO0.1 and P0.2MO.1.

Key words : broiler, hot pepper powder, mangosteen peel powder, performance, coccidia control
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NC qAIDINITNIVAY (control)
S qATBIMINIVAURHaLEINULA (salinomycin) TuFU3N (0-215U) A5E/D 60 ppm
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M0.15 gasoMsnIuAuinaudenianatiu fiszdy 0.15%
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NC 81.00 1.86™ 1727 032 0.58" 0.20% 0.63°

s 81.02 1.80" 167 031+ 0.69* 018 0.52%
SA 82.22 1.86™ 1.65™ 036" 0.58° 0.19~ 0.54*
PO.1 81.34 1.86™ 1.60% 0.28“ 0.72" 0.20~ 0.50
P02 81.52 2.04% .58 033~ 0.76* 0.16 0.54
SPO.1 81.00 1.98> 1.85™ 0.28~ 0.58* 0.16' 0.48°
SP0.2 81.25 1.88~ 167 030 0.60° 0.20~ 0.55=
Mol 81.09 1.96% 1.554 0.34* 061 0.19* 0.59=
Mo.1S 81.51 212 171 030~ 0.72* 0.20~ 0.60~
SM 0.1 82.30 1.98% 1.94* 027 0.76* 022~ 041"

SM0.15 81.13 1.68° 176~ 030~ 0.63* 0.20= 0.53%
PO.1MO.1 81.95 1.88 1.85 0.26' 0.73* 0.18 0.57™
P0.1MO0.15 82.39 2.04 1.52* 029 0.68" 023" 0.57~
P0.2M0.1 81.48 1.94~ 182 0277 0.77° 0.17% 0.55=
P0.2M0.15 81.47 2.04 197 0.33* 0.74% 0.20~ 058~
CV (%) 1.14 5.82 9.04 7.7 6.36 737 5.19
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mstaTunsniu 1ﬂ§anﬁaf}ﬁﬂu1umms'lfixfaﬁuaviﬂﬁf’funudmm15114msnﬁm'lfin‘fn‘hihmw 0-3,
3-6 oz 0-6 Fad Tamuanaanuluneada (P<0.05) Tuseeg 0-3 dad nuh nquiaSy sPo.2 &
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nInwud (um/nn.) (%) A1DIM1T839 ECF
¥2907g (Flan) anan.)
0-3 36 06 0-6 Mland 0-6 dJani

NC 13.07° 18.15" 16.62° 6.67 18.07 293.26
S 13.65* 17.45" 16.23" 1.67 16.52 319.82
SA 12.87" 17.24"° 15.72 333 16.32 325.44
PO.1 12.98 17.41" 16.00™ 1.67 16.29 339.56
P02 13.08* 18.02" 1637 5.00 17.27 311.85
SPO.l 12,77~ 18.50° 16.61" 0.00 16.61 320.52
SP0.2 12.67* 17.737 16.11™ 1.67 16.38 337.67
MOl 12.87" 18.11" 16.47° 6.67 17.69 309.52
MO.1S 13.10" 17.62*" 16.16™ 3.33 16.72 327.89
SMO.1 12.93= 17.67* 16.11™ 5.00 16.98 334.62
SM0.15 12.85% 17.19° 15.87~ 333 16.45 342.95
PO.1MO.1 13.14™ 18.20" 16.52= 1.67 16.81 318.46
PO.1MO.15 12.80~ 17.95" 1631 0.00 $6.31 335.90
P0.2MO0.1 13.58* 18.40 16.89° 1.67 17.18 313.18
P0.2MO0.15 13.07* 17.65" 16.13= 8.33 17.68 307.05
CV (%) 3.21 3.56 2.55 2.55 6.99

q
L 4

* aundglunndeasivieimiudresnusadulanuuandwiuluneadia (p<0.05)

y
EEF = european efficiency factor (ﬂs:aﬂﬁmwmsuan‘lmﬂa?nuﬂn)

EEF = wlosifudmudossea x imindidia (kg) x 100 Falidnnasgu = 95x2.369 x 100= 301.375
21¢ x SATINUANTTD 42x 1778

¢ = AunuAteIMIIABNIIRLNMYNAD (nwnn) = YSuwemisfifiu x 518101113 1 0N,

imnindanon
Ly
= QuMuAIIMITeSY = AUYUAIOIMIIABMTAMIIMUNAT X 100
< d « 4'
nlodi¥udmsiduasen

Foyalumisii 4 vanahiviudwavosmsaiuminiu aldeniagaihiluems Iniied
waviliinzuuuseoTsnfieian Tnla uazvasaay fanuuandiaiuluniaada (p<0.0s) Trdioeay
28 Fu nguasy sA fimazuiusesTsadifiqa (0.00) wazngu NC fifnzuuuseslsagafiqa (0.83) o
fnsaswazdavesurazndumanes soulsalu lifiAuemsaiuy P uaz M Hanuudemiod iy s
finzunuseaTsndiniingu NC (P<0.05) Taungu sM SesosTsaluesen ua:naaﬂamﬁmwmntju
sA Tuvairiingu s fnzuusesTsnluIndadlndRsadungu sA taziilssa@niamlunistioadu
mileninguiug dnlos ($>0.05) Tusaieiy 42 Ju frnzuuusouTsafwose uaz Inia lidaa
uanaaiulunada (p>0.05) lunmsaunquiasy sa, Po.1, SP0.1 taz MO.1 TinzunusesTsaluwesan
wu T age (1.00-1.17) Tuvaizfinguiady SMo.15, PO.1M0.1 uaz Po.1M 0.15 finua Tiusnzuuusoy

Tsalu'lmiadga (1.17) fouiy NC daiinm 1.5 uaz 1.83 mwddy seslsaiivasaaulinnuuana i
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Tumaada (P<0.05) Taonguiasy sA fifnzuuuseylsadifica 0.17) uozngu NC uaznquaiy s fif
A Yy - a deqya 4 4 Yo Y oo
asuuusoulsagafiqa (1.00) aoandeaiuassnauvoansin Mmihliiden Inaioud udtia ouds uaz
. y

waenianafitrosziunsniyduTaveudelsn LazmsgnTUAIDAIUNIALIUING uasi Iiunane
4 4 e s
157%U (335@U, 2540 ; Barnes et al., 2002)

- a a1 a o oo s = P o oA
maf 4 muasunsmhuaznfenigaludeminziuus o Tsafiueis Tnida uaznasaauyeslninie

919 28 uaz 42 Ju

109

NQUNARDI no1g 28 Tu Trio1g 42 u
asuuwiese1  azuuuinda AzuuuvaoAau Azubuesd  Asununda fannvoosm

NC 0.83* 0.83° 0.83° 1.50 1.83 1.00°
s 033~ 0.33" 0.67* 1.50 1.50 1.00"
SA 0.00° 0.00° 0.00 1.00 1.50 0.17°
PO.l 033~ 033 0.33~ 117 1.50 0.50~
P02 033~ 033" 0.17* 150 1.50 0.50~
SPo.1 033~ 0.17 033~ 117 1.50 0.50~
SP 0.2 033" 0.17" 0.33™ 1.33 1.50 0.67
Mo.1 0.33% 0.50* 0.33™ 117 1.33 0.50~
MO.15 033~ 0.50* 0.50~ 133 1.50 033~
SMo.1 0.17% 033" 0.17* 133 133 0.50%
SM0.15 0.17~ 0.17 0.174 133 1.17 033~
P0.1MO.1 0.50* 033" 0.50" 1.50 1.17 0.50™
P0.1MO.15 0.50* 0.50" 0.33™ 1.50 1.17 0.50~
P0.2M0.1 0.50* | 0.50* 0.50~ 1.50 1.50 033~
P0.2M0.15 0.50* 033" 0.50~ 1.33 1.33 033~
CV (%) 64.28 66.29 62.39 24.79 26.20 35.72

~ dundolunomudaz Taisfimsudosapanduiinimuandiaiulunaada (P<0.05)

v a a a P o . A

Foyalumisdi s uaamavesmuaiunindu wieniagadulueimisliviededn
. I3 »
azunuseolinfar1d dsutseenidiu 4 dau TRun d11ddwdu, daunans, dauo uaz1ddu Tulnidle

v L d 0}
919 28 Ju azuuusoolsandr1de 4 dau SAundominu 0.33-1.00, 0.17-1.50, 0-1.00 uag 0.17-1.00
MRy nazuanaaiulumaada (p<0.05) na1afe lalenguiiasu SA fimazuuusoslindifiqe uay
v & o o P d e ya Y aa
Tulniienig 42 Ju wui1 Aundeazuuuseslsniidridinnuuanaraiulun1aada (p<0.05) uniu
azuuusoslsausnud 1ddunan uaz 1daun hiinnmand1aiu (P>0.05) Ae finuafonzuuusoeslsn
vinud 1@ sy damnan aruiieo uaz1ddu 1Ay 0.67-2.00, 1.00-1.33, 0.67-1.50 uaz 0.33-1.00
» ’ 1
awddy nafe Tanlenguiasy sa Hmazuuuseslsad figa nqu SA uaz SM iifazuuuseslsnlu
v . v
&118% 4 drud3990a11910 SA nazAINTINGN NC p61ihisd ity (P<0.05)lududr 1ddmnars, He
oz ldduiionig 28 Tu waz ludwd 1dd oM 42 Ju Scalbert (1991) 1tz Chung et al. (1998) 31837U
. a P o P .y a  av Y i Y g a
SansuniivlunldenTnatiunumlunisaedugdunid Taosn1siddu (chelating ) fusigmaniiadi
. O o ad a as v < o

asUsznouiian dudanisdansisd aBue (DNA) 1993aun3d Tasvuaunsdudindroiumsadi

A a4 a . o ° ¥ a a ¢ . B Y
siderophores FafanudiAguazsuduluyurumsadials Tuinglo1nd (ribonucleotide) arsAsauluns
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¥ .
FunTEVEEUe Uazdy (heme) ¥ougAuN3E ransiuemnslumimaneaiineandosdufisniud uaz
. k4
Ay (2543) Fadunldenanaluszdy 1,000 ppm uazwui aunsnansesTinnnieiialenseie mua
a1 (Eimeria tenella) aadnnguatunu1a

1 1} v .
a3 5 nsssnihuazalfengatiudemiazuuusesTiaidr 1dvedlnnietiong 28 waz 42 Ju

- -
nJuUMARDA riTeniy 28 Tu Triifeny 42 Tu

dwmdu  dwpan  dwun 1ddu dudu  dwnan dwudhe 1&Ru
NC 1.00° 1.50" 1.00* 1.00* 2.00° 1.33 1.50° 1.00
S 0.50* 0.33% 0.17% 0.17° 1.50* 1.17 0.83* 0.50
SA 0.33° 0.17¢ 0.00° 0.17¢ 0.67° 1.00 0.67" 0.33
PO.1l 0.83* 1.00™ 0.50° 0.67* 1.50* 117 1.00" 0.67
P02 1.00" 1.00" 0.50* 0.50* 1.50* 1.14 1.00* 0.67
SP 0.1 0.50* 0.33% 0.17% 0.17° 1.50* 1.00 0.83" 0.83
SP0.2 0.50* 0.83~ 0.17" 0.17¢ 1.17* 1.17 0.83" 0.67
MoO.1 0.67* 0.83" 0.50" 0.33" 1.17° 1.17 0.83* 0.50
Mo.15 0.67* 0.67™ 033" 033~ 1.50* 1.17 0.83* 0.67
SMO.1 0.50* 0.67™ 0.17" 017 0.83= 1.00 0.83" 0.67
SMO0.15 0.50™" 0.67 017 0.17° 1.00" 1.00 . 0.83* 0.67
PO.1MO.1 1.00* 0.83~ 0.50" 0.83* 1.00% 133 1.00* 0.83
P0.IMO.15 1.00* 0.67 0.50* 0.83* 0.83~ 1.33 083" 0.83
P0.2MO.1 1.00* 0.83" 0.50* 0.67 1.50* 1.33 1.00* 0.67
P0.2MO.15 0.83* 0.67™ 0.33" 083" 0.83" 1.33 0.83" 0.67
CV (%) 38.62 39.36 53.78 56.25 27.69 20.99 25.87 50.39

i gundoluunadrazilhiivfimiuddausanduiinuuana i lumaada (p<0.05)

apl

msasunsatluluseRy 0.1uas 0.2 %msiuldeminatiulussdu 0.1 uaz 0.15 % luems
'lriufmhamq 0-6 Filan Fwam iU inme Ay Fimindafiiuiu wazdasimsuaniie fiaw
uanannulunaada (p<0.05) 'luamw‘ln'n'fmhamq 0-3 §uland msiadu smo.1 i ldFinae s
fiugaqa Ao 1,084.33 nFwA2 ‘5ﬂquﬁaﬁﬂﬁ'ﬂmv‘iuﬁ'mﬁnﬁuq«qﬁ fin 827.00 NU/A7 uATMISIATY SPO.1
1'\11176ﬂ51miuan1€05'v’;qﬂ fio 1.275 1ummﬂdu€eﬁhqmq 3-6 dand mstaSy Mo.1 hl¥Sna
PIMITHAUTIYA AD 3,364.67 n3Niia Tuvaisiimseiy SMo.15 ﬁﬂﬁnmﬁutfmﬁnﬁoqmﬂ fio 1,749.33
nsuAd "lumms'lfix&ainmq 0-6 FUa nistaSy SMo.15 ﬁﬂﬁ'ﬂmﬁmfmﬁnﬁ”)qqqﬁ 719 2,513.33
s nazs i WEasnisuandiodniga fe 1.713 srmisnaasalunfel msasumpnsdor fo p
0.1 taz Mo.15 Tue s Fuszduiihlimussousmswaaveslndieamounihiumsifoduia nien
fuilasmfuoniFue daunseiuauIngg fio Po.1MO.15 1ﬂus:ﬁu?iv‘iflﬁﬁyminﬁv*?icﬁui’ruqq'v’iqﬂ
HATAS T PO.2MO.15 SuszauiildnsnldsuemisTdifuimnindniingu Po.1Mo.1 naz Po2Mo 1

faanssudizma

vy ¥
o

funsAny1doniail auzdduiunsidvlnsveveunulasamsifomniudia dnina

o av a ¢ o aw s 4
o muaiuaumsite (@n1) s Inemaasuazma lulad Tums Iuanivayuanddoluaiai
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