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The substitution of andrographis (Andrographis paniculata (Burm f.)

Nees) for synthetic feed additives in broiler and post-weaning pig rations

Abstract

This study were aimed to evaluate the effects of substituting levels of both granulated
(Andrographis paniculata) crest extract and power of crest for antibiotic on growth performance,
anticoccidial, prevention respiratory, enteritic diseases and immune enhancer in weaning pigs and
broilers and also nutrient digestibility and utilization, growth performance in weaning pigs and
carcass quality in broilers. Six experiments were conducted. The first experiment, preparation
granulated crest extract in a form of synthetic feed additive. The result of evaluation granulated
extract (Experiment I) showed the angle of repose 34.33 degree which over more than 30 degree
with good quality of granulated product and relation with percentage compressibility (17.0)
showing good flowing ability with 581.77 um in particle size. Experiment 2 and 3 were
conducted on screening test on levels of active ingredient of andrographolide in both granulated
extract and powder of crest for replacement of antibiotic growth promoter (AGP) and
anticoccidial control in broiler diets. The results from Screening Test I (Experiment 2) showed
variable effects of broiler performance on the levels of andrographolide inclusion in the diets
which may be causing by the certain level of andrographolide distribution in the finish of
granulated product were not response on dose usage in the test diets on body weight, feed
consumption and feed conversion ratio. The result of the Experiment 2 revealed that the survival
rate were 93.18-100% with the average 96.36% and were not significant different (P>0.05)
among treatments for the whole period 0-6 week of testing. Body weight gain, feed consumption
and feed conversion ratio of all treatments were not significantly different (P>0.05). The broilers
on granulated andrographolide 125 ppm (E,,;) had the highest body weight and follow by the
CTC test group. For the broilers with the powder crest groups showed that the broilers on 50 or

100 ppm (P, or P ) had body weight comparible to the broilers on anticocidial diet (AVA) but

100
better than the negative control (NC) group. Broilers on the both andrographolide test products
showed better feed conversion ratio more than the CTC group and tended high efficiency with the

higher levels of inclusion rate in the diets. For the carcass quality (carcass weight, percentage of

eviscerated, breast meat, leg meat, thigh and drumstick) when compared with CTC group showed
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remarkable improvement of carcass quality with broilers in quadratic response (Pq <0.05) or

uad

quarteric response (P__<0.05) higher than NC, AVA and CTC groups. Supplementation crest

quart
extract in the broiler diets showed the abdominal fat weight comparable with the CTC group.
Supplementation of crest products in broiler diets on internal organs showed remarkable increased
in liver weight with the increasing of andrographolide on quadratic respone with the highest at
125 ppm and then decreased but bursa gland, spleen and gizzard revealed no different. Addition
of crest products for immune response on ND and IBD with crest extract or powder showed no
response on HI-Titer with ND vaccination for NC group at 14 or 21 days of age and IBD showed
the same responses on the levels of crest addition. Therefore the Experiment 3 was conducted
again by using new granulated crest extract (Experiment I) which fast release active ingredients in
broiler diets (Screening Test II). The results revealed that body weight gain, feed consumption
and feed conversion ratio of broilers fed with both crest products were not different from CTC
group but growth performance showed better than the NC group. Productive index (PI) of broilers
fed with granulated crest extract showed comparable to the NC group (332.44 vs 335.60).
Broilers fed with crest powder groups were comparable with the NC group (325.06 vs 323.20).
When compared on each group, broilers fed with granulated crest extract with andrographolide
from above 12.5 ppm and broilers fed with crest powder above 25 ppm showed better
performance more than both the control groups which indicated that this levels were proper and
possible to replace CTC in broiler diets. For the net profits return on the best productive
performance of broilers during 0-3 wks of age by using granulated crest extract or crest powder at
the level of andrographolide 12.5 ppm or 25 ppm and during 3-6 wks of age at the level of
andrographolide 12.5 ppm with both granulated crest extract or powder for replacement AGPs.
Supplementation of both crest products in broiler diets showed benefits performance in carcass
uniformity quality on percentage of eviscerated but no different among treatment groups (P>0.05)
on percentage of breast meat when compared with NC and CTC groups. When compared with
CTC group, supplementation with andrographolide 25 ppm in the form of granulated crest extract
or powder showed higher (P<0.05) percentage of breast meat than the CTC group and 75 ppm
powder fed group but no difference (P>0.05) from the other groups. Supplementation of crest
products showed no difference (P>0.05) on percentage of thigh, drumstick and wing when
compared with NC and CTC groups. Supplementation with both granulated crest extract and

powder in broiler diets showed the abdominal fat weight comparable (P>0.05) with NC and CTC



groups. Supplementation of crest products in the broiler diets on internal organs showed the
highest liver weight for the CTC groups followed by broilers fed with granulated crest extract,
crest powder and NC groups showed the lowest with difference effects (P<0.05) on each
treatment group. When compared with CTC group, increasing levels of andrographolide in the
<0.05) and cubic (P

diets showed decreasing linear (P <0.05) response on granulated crest

lin cub
extract or powder. For the weight of bursa gland, broilers fed with crest powder had the weight of
bursa gland comparable with the NC group but higher (P<0.05) than the broilers fed with
granulated crest extract and the CTC group. Levels of andrographolide addition in broiler diets
showed effects (P<0.05) on the weight of spleen. Broilers fed with the CTC group revealed higher
(P<0.05) weight of spleen when compared with the NC group and both with the granulated crest
extract and powder. In the same trend, the weight of proventriculus and gizzard at 42-d of age
showed no difference (P>0.05) effect on weight gain among treatment groups, Experiment 4 was
aimed to evaluate the effect of dietary supplementation of granulated crest extract on growth
performance, meat quality and immune status of broilers in a 7 treatments with supplemented
crest extract providing andrographolide at 0(NC), 5(A,), 10(A ), 15(A,), 20(A,,) or 25(A,,) ppm
or with AGP-CTC (15%) at 60 ppm. It was found that the survival rate of experimental chicks
was 98.97%. Consequently, feed intake, body weight gain and feed conversion ratio of all
treatment groups were not different. Furthermore, the A, had the highest productive index (PI),
nonsignificantly higher than the rests (P>0.05). Dietary andrographolide had nonsignificant
effects on breast meat quality as compared to that the CTC group. Drip loss of the breast meat of
the 42-day-old andrographis broilers, after being chilled at 4°C for 48 hr, tended to be less
(P>0.05) than that of the NC group. Thiobarbituric acid reactive substance (TBARs) values of the
meat after chilling for 0, 5, 10, 15 or 20 days were not significantly different (P>0.05) among
treatments, except only those that chilled for 5 days, of which the A ;- TBARs value was the
lowest and significantly lower (P<0.05) than those of the NC, A,, or CTC groups. At the longer
chilling periods, no significant difference in TBARs value was observed. Hematocrit or
heterophil/lymphocyte ratios were not significantly different among treatments at all bleeding
periods (prior to or 14 and 35 days after ND, IB vaccination). In term of immunostimulating
effect, the results showed that the serum ND, IB HI titer and immunoglobulin G (IgG) were not
significantly changed (P>0.05) and were not significantly different among treatments. Height of

jejunal villi of the A, broilers was the highest (P>0.05) as compared to the rests. In conclusion,



the results of the study suggested that andrographolide from granulated crest extract at 10 ppm
could successfully replace chlortetracycline at 60 ppm of broiler rations. For Experiments 5 was
aimed to evaluated the effect of dietary supplement of crest powder containing andrographolide 5
levels: 5 (LA,), 10 (LA,), 15 (LA, 20 (LA,) or 25 (LA,,) ppm on growth performance,
nutrients digestibility and enzyme secretion, small intestinal development and meat quality
compared with CTC with 60 ppm group for confirmation the use of granulated crest extract in
Experiments 4. It was revealed at 6 weeks of age that the survival rate of experiment chicks was
everage 97.71%. Feed intake of all treatment groups were not significantly different (P>0.05) but
trended to stimulated feed intake increased with increasing the levels of andrographolide from 10
ppm to 25 ppm compared with NC and CTC groups. Body weight gain were not significant
different (P>0.05). Broilers from each group had body weight gain equally except for NC and low
inclusion rate of crest (LA,). Group fed with LA, showed the highest body weight but no
difference (P>0.05) when compared with CTC groups. Feed conversion ratio showed the same
trend as body weight gain with equal feed conversion ratio exception for NC and the lowest level
of crest inclusion (LA;), PI at 42 days of age were significantly different (P<0.05) among
treatments. Broilers group LA, had the highest PI follow by group LA, and NC group had the
lowest. Feed cost per body weight gain were significantly different (P<0.05). The LA, group had
the lowest, the NC group had the highest and the CTC group was higher feed cost per body
weight gain than all the levels of crest fed groups except at the level 25 ppm (LA,,). In the same
trend the real feed cost of the lowest group was the LA, and the NC group had the highest.
Dressing percentage at termination showed differently effect (P<0.05) among treatments. The
LA, group had the highest, the NC group had the lowest. Percentage of breast meat, thigh,
drumstick, wing, heart and liver were not significant difference (P>0.05). TBARs value of the
serum at 21 and 42 days of age were significantly different (P<0.05). Group LA , was the highest
at 21 days of age and group CTC was the highest at 42 days of age. Group LA, was the lowest at
21 days of age and group LA,  was the lowest at 42 days of age. For the morphology of small
intestine for absorption for jejunum showed that the hight of villi were significantly different
(P<0.05) among treatments. Group LA, was the longest and group NC was the shortest. In the
same trend, the depth of the crypt were not significantly different (P>0.05) among treatments but
the depth of the crypt of the LA, group was the longest and the NC group was the shortest.

Supplementation of crest in the broiler diets stimulated secretion of enzyme amylase and lipase
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secretion of duodenum. The both enzyme amylase and lipase of the LA, were the highest. The
broilers fed with 5 to 25 ppm andrographolide showed trended to stimulate secretion of enzyme
with the increasing levels of andrographolide in the diets when compared with the NC group.
Addition of crest in the diets showed effects on nutrients digestibility in broilers during 19-21 and
30-32 days of age. The responses of during these two periods were in the same trended, addition
of crest in the broiler diets showed increase in dry matter digestibility (P<0.05). The NC group
showed both two periods the lowest in dry matter digestibility. For the CTC group found that dry
matter digestibility was higher than the NC group but lower than the andrographolide groups
added higher than 20 ppm. Crude protein and energy digestibility were also followed the same
trend as dry matter digestibility for both two periods of testing. No difference effects (P>0.05) on
calcium and phosphorus were observed among the treatments. Experiment 6 was aimed to
evaluate the effect of substituting granulated crest extract for antibiotic on growth performance,
nutrient digestibility, immunity and health of weaning pigs with 6 experimental diets containing
andrographis extract at 0, 6, 9, 12 or 15 ppm and a positive control containing a mixed antibiotic
growth promoter (AGPs-120 ppm colistin sulfate + 200 ppm chlortetracycline + 120 ppm tylosin
phosphate and sulfamethazine). It was found that the AGP piglets had significantly (P<0.05)
better growth performance than the NC and A, A,, A, and A, piglets. Concommitantly, body
weight gain (BWG) and average daily gain (ADG) of the AGP piglets were significantly higher
(P<0.05) than those of the rests. Feed intake (FI) was similarly different. Feed conversion ratios
(FCR) of the AGP piglets was significantly more efficient than those fed the A,, A, and A
dietary andrographis extract. Protein efficiency ratio of the AGP piglets was slightly more
efficient than those of the control and the andrographis extract groups. Digestibilities of dry
matter of the piglets fed 6 and 9 ppm dietary andrographis extract groups were higher (P<0.05)
than those of the AGPs group and those of the A, piglets but not significantly higher (P>0.05)
than those of the NC and of the A piglets. Crude protein digestibility of the A, piglets was
higher (P<0.05) than those of the control, the A, and the AGPs, but nonsignificantly higher
(P>0.05) than those of the A, and A groups. Energy digestibility of the A, piglets was higher
(P<0.05) than those of the NC, the A, and the AGPs, but nonsignificantly higher (P>0.05) than
those of the A, and A, groups. Fat digestibility of the A, piglets was slightly higher (P>0.05)
than those of the NC, the A, A, , A 5 and the AGPs groups. Diarrhoea score, estimated by feces

characteristics, of the AGP piglets was slightly better (P>0.05) than those of the piglets fed 6, 15,



12, 9 ppm dietary andrographis extract and of the NC groups. No significant treatment differences
were found in serum IgG level at 28 days post swine fever vaccination. The serum HI titer at 28
days post swine fever vaccination was not significantly different (P>0.05) among treatments. The
results of the present study demonstrated that andrographolide, as higher as 15 ppm of the diet,
could not replace antibiotics, at the therapeutic dose, in the weaning pig rations. However, the
results indicated that andrgrapholide, at 15 ppm of the diet, was potentially possible to
successfully replace antibiotic, at the subtherapeutic or growth promoting level, in the weaning
pig rations. Inconclusion, the results of the study suggest that the substituting granulated crest

extract on 15 ppm.
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Llﬂuiﬂiﬂiﬂwhlﬁﬂ 20 Nﬁﬁﬂiu/ﬂiﬁﬂiuuTﬁuﬂ@]’J uaz”lﬂa'lc]ﬁwu 500 Naﬁﬂiu/ﬂiaﬂiN‘HTﬁUﬂ@]’J
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Y 1 o3| a o 4 J a aa a o 091 o
a1 aemstnflesmaiiunivvesdunnmsvowaasinas lsq (CCl) via 5 Tadaas/alansmimmin
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5117 TadduAn silymarin - uiuarsnlglumsdnilesivnedy Feaeandoany Binduja e al
A 1 = = A ) 3’ = z A g’ = 21 =
(1992) inuiweulasnitldlag TgnFlumamumsuaauin falugdveunied uaznsaibly
Y Jd Yo ] a
vyazin wazms i weulasnai W laaneums Idsumsuwmmeasztlosnumsanasvesdsim
Jad < s N - = T TIPS
1@ Fegnsveaeulasnir Inllaalininnii sitymarin Fuduias1¥lumsinilosivaedy
. 1 L Aa a o A o
Visen et al. (1993) wuiweulasni1llladluvuia 0.75-12 daansu/nlansy
g’ v @ = o a 1 d o
Wminga Sgnslumstlesdumsnszqumsadeny Tasmsusaweanoadauvesry1alu
Y a ua A I 4 a d o 4 9y A
#oulfiams Tasamnsomulesiuanmsnigveusaaay uazuoulas nildladaunsoduiy
1 4 o Y
NANAVINTUsANDanoLoU 193] AST, ALT uag ALP (alkaline phosphatase) 1u@5u 1 luaddy
' . Y = 4 A 1w
F9an 11 silymarin Fuduasuang i lslunmsdnilosivdedy
[ 1 4 A Aa o a [
Jud (2536) ;180uNMs ueulasns 1u laduuia 100 uag 200 Tadnswnlansy
Y Y v
1WinA7 1 asanegesiesveanyu 48 ¥ lusnougninlddusniauiReunau Tagldnueniuea
Y k4
YA 4 A5U/A Tansuihimiindl 1 AT9aIN1500ATZAVYDY serum transaminase (AST uag ALT) adld

9
v @

d = = v A v v A a T oa A Y
mummuimﬂsﬂv\lllaﬂumz:uf,]‘vrﬁ”lumi“ﬂamuwymmmﬂﬂmmaﬁmaa HAsSaIINONHOU 9 llﬂ

R-

¥9e0ANADINY Choudhury and Poddar (1983) inuimslnensanailmzatelasluvuin 0.5 niu/

a [ [ :z’ 1 [ o lo A o .
Alansu/Su Mineutazvadliueanogod luutani 1R UM NLNITHIIIUUDY serum transaminases
o 9 [ o d v 1 Y] I Aa o aszl o =1 =
Mnszauminuveneu loidenanndvuniudng duiuasadaihneaisTasignsluns

a ' o { a J
Unflosiivaeduiiasinueansged luny



13

dy < AN Yo = = v oA 1 o
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1.2.5 qn3luMsnsz@u)NANNY (immunostimulant activity)
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Ay o ' 9y J @ :/l A o [l < J dy
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senfiuanannulure)fiiams msdumaduezd nszinlagilimnansrsaedivediginsvaa
v A
N3zoz GO/G1 AavadUMIguIldsau P27 11a2aANIIUAAIDNUDI cyclin-dependent kinase 4

[

a s o A o 1
(CDK4) misnszquaiauiuveeulasni 1Wlaq sznszdiilagnisiudiuan lymphocyte 0619



16

< a . dy 1 5 o Y a 1 4
590157 LAZHAA interleukin-2 upn1NH noulasni I laadeaunsni ldinansmevesnguirad
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1.4 33UVHNANNY (immune system)
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1.4.2 gﬁé’uﬁmmuﬁnww (specific 130 adaptive %50 acquired Immunity)
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18

. = A 1= 9 A
9.  Cytotoxic T lymphocyte (CTL) #1893 T lymphocyte A lutivihnlums
Y a = 1 Y o J A 4 Y [ Yy 9
AINWUDUAVUDA Llﬁﬂgﬂl']‘Vl']ﬁ']fJL"]fﬁﬁ!ﬁJaﬂl]a’ﬂﬂJ‘ﬁﬁi’]LG]iﬁﬁL‘ﬂTﬁll1ElulﬂTﬂﬂ@]ﬁﬂﬁﬁ\ﬁnﬂgﬂﬂigﬂuﬂﬂﬂ

a { 1 a 4 a a o A < & a
uaum%uﬁaguumwamﬂmmﬂ VUWIVDY cytotoxic T cell NULOUALUI W VURIFa T UTA

2 Y
~

- o d a 9 o aaa [ v o @ Aa
CD4 CD8+ ﬂ'li‘1/]']\3']1&‘1]’8’)%%'@@%1&@1!%3@]’E’]\W]'lﬂ&]ﬂiﬁl'lﬂﬂ MHC class I i’)ll‘ﬂ\‘lﬂ‘ﬂgﬂﬂﬂllﬂuﬁﬁlu
o A a J A J % 1 .
i]uww‘ﬂaguummmwaauﬂaﬂﬂa@n mamamﬂmma (Iﬁiﬁﬂﬁ, 2538) CTL ﬁlgﬂﬁﬂﬂ cytotoxic

=

@ 79 Y I 4 Y '
granule E]'E']ﬂiJ’lli]’lZWU\uclfaaclﬁlﬂuEWiqu LFAQISHANLLASAEY ﬂ1§’l\1ﬂ1Elflﬂ'lﬁc]f@lll!c]ﬁliﬂﬂﬂlﬂ1$ CTL

u £

' A g ~ ' A Y . o Y a £
ﬂzmm‘imﬂuiﬂmuﬂqu granzymes ﬂﬂigﬂuﬂ‘igﬂluﬂﬁ apoptosis ﬂ11ﬂlﬂﬂﬂ15ﬂ‘i$ﬂuﬂm’3uﬂﬁ

§ o Jd 1 y 3 a v A
programmed cell death vz l¥ivaanow q eaaelies uazunalasvhadwudunu (Fuila,
2545)

31 & : J . . | a o A -4
1.4.2.2 QUANAUMUDNINIA15111 (humoral immunity) 1Tugdduiufignas s
Monadlag B cell ¥k InseaivoglugluoslisAunizonii uoudued (antibody) Falinnudumz
o a & a as J v 2 . A A '
zanuriaveude Isa teudueaiiosnlsenounamilulnalalsau (glycoprotein) #3580
a a . . &~ a A @ J .
auy TuTnayay (immunoglobulin; Ig) 433 5 ¥1ia Av (Tauiia, 2538; 91510301 2548; Tizard, 2000)
o I
n.  Immunoglobulin G (IgG) QN3N uaznaINNEaawalau luiw
[ 3} A I a A AA (A ~ Ao 2K I a AAa
apwtunaes uaz lunszen 1WuduyTulnaydunilsnuunigaludsy Juiluneuaveani
o o a dy = oy o a ] =\ 3 A =
unumdagylumstestumsaade TiwinTuana 180 Alamadu tazlivina luanaaniiga 39
A A Y 1A a A A [ o Y a
AnsanasusenuIuenasaiien ladeniduy Tu Inayauwsiadu IgG Samnsaildnaeol Ta
lvasus (opsonization) MITUNGY (agglutination) 11AZNMTANAZNDU (precipitation) YBIUOUAIY LAY
9 Y a v R = 4 Yy 1 A A (a a = )
nszduliinanmsdudavesnounawud ldnaeieldiuavewoudued lanaduiauunme uay
4
(FE9AINOLH U VUHIVO D UA WY
. a 4 A ] Ll 9}&9/ a
Y. Immunoglobulin A (IgA) #an Jagaawaraunaiulvaedlanung
[ 1 1 4 @ o a a o a @ 1
voeodeza1s q laun wadwaraanlumisvesdr1d mudumely muauiaaie davils wazaouy
g} [ n'dy 9 1 a A Ao 9 1 ~ .
Wy ludadaeagnalsuudiuIngilsune 1ga Tudsuiosndn 1gM Iga Tuanai@e) (monomeric
Y v 1 ]
1gA) TvhmiinTuana 150 Alaaadu Tasna ldvznueglugil 2 Tuanafiouaeiudis I chain
1 4 1 o A a 1 1 1
3031 dimeric IgA o199znde U IMEaaEo YA g1 T)ogTuTnse wiodh i Tunszumaen daulug
. . A v v o Y A A s A a A Y £
U84 dimeric IgA mﬁ‘ﬂﬂuwmaﬂmﬂaauwmumamﬂaum HAZIFOUNY secretory component (Sc) 43

dulnalalisdu 1@ TuanaFadouionin secretory IgA (Slga) Hthiives SC Avtvtloadi Iga

[
a

nnmagnime Taoew leddes Tusaulud1d siga Wuduy TugayauiinuinnniduyTuTnayau
[ A

a 4 [ Y M 4 [ 1 Y § o v
%uﬂﬁu 9 114’(3(15?W’WiaQuﬂﬂlcﬁaﬁﬂlﬂﬁﬁﬂﬂmﬁﬂﬂlﬁﬂﬂ uazﬁmmmﬂm o ﬂﬁ]\iﬂuﬂﬁzﬂi1u%6\ii}.a

13

= o Sld' a a 1 3' @ 1 9 a =
%W“l,um‘lamzuumqmumﬂ% maauilaaiz asuiuy Laza9a Tﬂﬂﬂﬂﬂﬂuﬂmiﬁu@umﬂuﬂﬂ

@ s A A A o 1 1 Y = 4 13 a
ANULFAAYDIUDNNUATNDIYITAN ] IgA hlﬂJﬁﬁJﬁﬂﬂﬁ%ﬁ]u‘i%‘UUﬂmJWﬁLiJu@l hlmﬂuaaﬂicwu

)



19

[ < o a [ U a o [
(opsonin) 0819 l5Nmn Iga  awnsaiildinamstunguvesweudnuuazild hianuaaniw
(neutralize)
o I3 1
A.  Immunoglobulin M (IgM) gna3 18 uaznasnnaanarau ludw aow
:J A I a a A Ao [ !dy 9 < Y
Wwrde uaz lunszqn iWuduy TuTnayduinuunludsuvesdadidesgnalsunilududvaeises
& [l a 1< A = :J o a @ 1 A
910 IgG IgM $90gUNHI B lymphocyte 1111 Tutanafed N1imiin Tuana 180 A laaiadu a9 IgM 1
g o Y Y A = A v Y o o
aaNa1EIHaIeeNNIAT Usznouale IgM wila luanamed 5 Tuana ouaonua1eWuse lada
g o 1 I g’ @ a o I a a
I naz 1 chain MldTzUs 0T urenay TimiinTuana 900 ATamadu 1gM TuduyTuTnayau
a A Y dgj A Yo a :z’ Y A A Y 133 A A Aa
Filausnis umedd19uie Iasuueuanuaswsn uinezidsuaios uaniluduy Tulnayduni
Aa A 1 4 ) o [
Usgannmdanit IgG Tudumsnszduszuunounamud oot o luasu mad i hianuaanw
o 1 Aa Y o I a { o o a
HAZMITUNGUUOUAIIYU UBNINT IgM (monomeric form) SINUITUUBUAIIY receptor NHAYUUA?
a9
U049 B cell 91AY
Y
4. Immunoglobulin D (IgD) HiwiinTuranailszauna 170-200 A laaia
fu Usznoudie 2 heavy chain (H chain) i8¢ 2 light chain (Gorman and Halliwell, 1989) Tudn heavy
. 1 = . A ] 1 A o o s A 1
chain 131l C,2 1 hinge region N8179g521 119 C, 1 wag C,3 waz lilinuse lada liddousznine v
. ngl =® 1 1 9 d =1 1 o Y 9 9 a
chain 919 2 @18 TanuaomMsdosaoeu laidos Tisau uagnitiae lddiearenuion nulsuw
o o J a 1 3 1< v o a [ @ A a
oo nlugsuvesdaivariamniu tazidudisuuoudnusudy IgM  ANVVUAIYeN B
{ a 3 o
lymphocyte N3 AN
@ a 4 {0
9. Immunoglobulin E (IgE) AA181Y IgA Aonan Iagsaanaiayinaiy
Y
14

1 g YA A [ 1 09} o a o a 9 do‘/ [
TvgjogldNunIveI0I812a1 o 1hntinTuana 190 Alasadu wulsuaiesunludsuvesda?

9

Und Aremafive liawisotuazdnaquuondnumilou Iz ou 9 He1gaiedia 2-3 Ju uazgn

o @ <} 1 . o ] @
Mane1d lusiuidgnanuseuiieudantios aiu crytallizable fragment (Fc) Vo4 IgE dugaunuiy

a

v o a

4 g = : 4 U U a {
fsvuuRwaauaauaziy laia suile antigen binding fragment (Fab) U9 IgE TUAVLOUALIUTN
o o a M) { A @ (% a 1 1 Y 1 <
$umz vgsh liinamsnasasiinerdeanumssnauriaa1s 9 eonvnaaaMaIiiod1932ai51

1 9
FSNMEmaMISNFULUIRsUNEY Fedudiunstosnunazsiotingadngnsiu auiu Igé 393

unumlumainangagd lduuuudi 1 uazaeuTAnIsnsUUDIUUBUNNT



20

d' y 9 a a a ] Ao v J a
A15199 1 gaaInNUULUIUY0IaNY Tu Inayaurianie lugivvesdadlng
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17 : Kamdem et al. (2002)
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q
oA 1 a a o 4 @ dy
GENN] 4-17 ﬂqmﬁmwamﬂmmﬂmzmﬂhimu



Sefl andro, | NgUIASURIENAASMATANTANA granule NAUIATURIBRILA
ppm V891N nquNARDAi Tayfnual % luems nquNARDal daydnual % lu
01113
12.50 4 E 5 0.085 11 P 0.063
25.00 5 E 0.170 12 P 0.126
50.00 6 | S 0.340 13 P 0.252
75.00 7 E 0.510 14 P 0.378
100.00 8 E 0.680 15 P 0.504
125.00 9 E 0.850 16 P 0.630
150.00 10 E 1.020 17 P 0.756
9 2 v A
VBYANANHIDUY

Y Y v v Y
- aussourmaeu e mindgd 1INy 9111INNULAZOATINTUANILD

o gl v s 2 4 1 3’ @ ay ' %
- dnwazen : iminen, Wesidudwinuas, WminFuauansanda lviuly

Y
! 9) 0
FOINOILASUIN

o

- 5YAUY

HUNBDI

[

q

NANAY : HI - titer #0130 ENT0, HaoAaNdNEaULAZNUTT

v a J I < J g’ v AAAa 1 1 o
EJ’J%ﬂWEJ{luWaﬂﬂm‘]JuﬂJE]iL%‘LAW’UENHTHHﬂiﬂﬂ@ﬂ’ﬁ]umi"]ﬂ!maz

49

1 =\ 1 o 4
- AuAlYRAdeA : A hematocrit, hemoglobin, seauou land ALP, AST, ALT, Uric acid,

triglyceride 1ag cholesterol ludsuveslnnaeliindy 14 waz 21 Ju

) a J . . a J 1 ' 1 A an
Qﬂm”lﬂamiwﬂ’nmgﬂiﬂmu ( Analysis of Variance ) AAS1ZHHIANULANANTZHINAURAY 1AOIT

Duncan’s Multiple Range

(DMRT)

a 4 9 1 @
l!az'Jl,ﬂi'lgﬁﬁi’lﬂﬁf]ﬂl!uﬁiuﬂﬂ1i@@ﬂﬁu@ﬂﬁ@i$ﬂﬂ

andrographolide 1ae75 orthogonal  polynomial @Bhsﬂﬂmnmﬁmamﬁn%gﬂmm SAS (SAS

Institute, 1985)



4‘ [ 4 1 dy ] %
m39i 1 drutlsznounazesalszneunisInruz lugasomns Inilelugieny 1-42 Su

I0AveIMIs (Nlaniu) 291 1 Fuii2  maSgdAvens
(1-215u)  (22-429u)  (vwn/mnlansy)

17 Tna 51.06 58.40 5.80
MNBMABS (44% CP) 34.40 26.60 10.65
Hanlu (55% Cp) 7.00 7.00 23.00
v 4.00 4.50 21.50
TaunaFourlomma (nszan) (21%P) 1.80 1.80 18.00
Auru 0.70 0.70 0.90
Auea-un s Tediu (98 %) 0.24 0.22 90.0
1ea- ladu 0.10 0.08 65.00
1A 0.20 0.20 3.20
W3NG 0.50 0.50 31.81
59 100 100
511101115 (VI/n lansu) 9.87 9.54
paAsznevvelnruzlaemsmivin
Taguita (%) 90.18 90.02
TUsau (%) 23.63 20.70
W9 (keal ME/kg) 3,113.72 3,210.00
lusiu (%) 8.04 8.54
@oly (%) 3.51 3.09
unaseN (%) 1.37 1.44
oavlosa ™ (%) 0.61 0.56
wnlsTetiu (%) 0.65 0.59
lagu ¥ (%) 1.12 0.96
w15 Totiu + Fadu ” (%) 0.92 0.85
n5UTouu ™ (%) 0.22 0.19

" simdagdu w Jud 10 nIngay 2548

¥ T Tnwuzaenn.e M3 : Vit A 25,000 LU.; D, 5,000 LU.; E;, 50 LU.; K, 4.0 4n.; B, 3.9 Un.; B, 8.0 Un.; B, 4.95 Un.; Nia 74.6 ¥N.; Panto 20.6 4n.; Folic 2.1 ¥n.; Biotin

0.2 Wn.; Choline 1,800 Un.; B,30.0 uAN.; Mn 102.5 un.; 1 0.46 WN.; Zn 80.3 ¥N.; Cu 8.1 WN.; Fe 100 UN. 1ag Se 0.31 WM.

¥ 50052 Tend 14 (available )
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ao

3.4 JunaumzanuniNg
Y Y
52021081 ¢ 1ABIEATNAADIAILA 16 NTNYIAN — 27 TINAN 2548
a 4 aa A a
Ansizideyamuniiuazana duniau-ngadnion 2548
#01UNMNSIVG ;
] v I o a [ 1
nedaIln AuSINEATAIAAT NHIINGIRIVOULNY
wolfidanisemisdad auzinuasmaas un1Ine1dovoULnY
Y Aa wva Aav 4 4 A
nealRiiamsdve viummesvhsun wiewming nnw.
4. HAMINAADY
A Y a [ 4 Aas 1 a
a13197 2. agduavesmsldndasunayu lnsihmzarelosnaunuasdfFuzsaimaauia
Y
Tuomisaeaussauzmsnanvedlnile 1InAT1aNDN
[ dy = o I v dy 3 1 = A
4.1 9ATINMIDBIDAIUDLIY 6 FUAMUDATINITAEITOAAIG 93.18 DI 100% DAY 96.4%
& 9 dﬁl I 9 = o\ [ dy [ [ [
Faga ldemuasgiumsdsaumsalulsusowia nazdasimsidessonves lnnaaswaazngu
v
Tiuananunuana nquasuasanaiimgats1asions1MsHesson 96.43% IMNUNQUIAT RS
v v
va luvazingualuguay, nqu CTC  uagngy AVA  1@8959A 97.73, 93.18 1ag 97.73%
ANAIAL
a a U= o Jd 9 A A
42 awssouzminsydvulaveslndaneiy 0-3 dlad doyaluaisiedl 2 waznwd 1-1
= Y I 1 a 4 ] 1
9 1-4 uaasliiun wanmsiasieanuudsdsiulunmsin (ANov)  lunuanuuanaianig
A0AVDIMIADUANDIVEY INNARABIADIZAY andrographolide N1A51Iu0115 T luudvessuna
{a oy v o oy o A 1 %% o o { .
21115 N0u mind Wmiinmulugg 0-3 a1 wieonsimsuaniile (feed/gain -~ 130 feed
Y I v Y
conversion ratio, FCR) Innaasslunguaiumsanaiiiimindunde 0.798 nn. nietmuiimiinla
0.754 AR, DUBIMIT 1.050 nN. (50 A./A/TU) tazlian FCR 1.391 luvazh lnduemisiasunsuadl
Y 0 Y
WININAT 0.788 1WIINIIN 0.744 AUBIMIT 1.060 NN. (50.5 N./A/TU) T FCR 1.424 1Neuiunquy
NC 1ag CTC FUAIMIAoUauod 0.809, 0.832; 0.765,0.788; 1.043, 1.129 nn. uay FCR 1.364 uag
o 1 < 4 ' 1 I g 1 Aa ] 1
1.433 mwd1ey o lsnmuilienageuanuianavesnndoiuiegainds DMRT  wuiln

9 H
v A 9

nqu CTC  Tvhwiingaf 3 dilennd qafiga (0.832 nn) ganNQUE,, uaz P, odniliodii

(P < 0.05) uahiuanaeainnquou q uazlndifestuuniungu E,, (0.820 nn.) E,. (0.818 nn.)
uaz P, (0.825 nn.) langu CTC Auewnsuniiga (1.129 nn) J9liA1 FCR Apudnage (1.433)
oMeunungy NC (1.043 nn uag FCR 1.364) ngw E,,, (1.080 A0, 1.391) E,;  (1.087 nn, 1.403)

uag P, .. (1.103 nn, 1.412)

12.50



ENC OCTC DOAVA DOEI125 OE250 OES500 OE750 ®E100.0@E1250

BEI50.0@3PI125 OP250 MP50.0 OP750 @P100.0 O0P125.0 @P 150.0

nsuU
900.00

©
o
«x
i
™M
©

825.00%°

811.36°
797.54%

818.18%°

793.18%%
820.45%°

804.557%

8

[

o}
<
fox}
=
o

795.452%¢

806.82%¢
775.00%%
779.55%¢
779.55%%

775.00%
756.82°

800.00-
BW

700.00"

600.00"

500.00

Control Powder

v Y Y
M 11 wavesmaasudhmeatsTasluemisaetihmiinglrvealnile

Tugaeng 0-3 dilad

ENC OCTC OAVA DOEI125 OE250 OE500 OE75.0 ®E100.0 @E125.0
EE1500@OP125 OP250 MP500 OP750 ®@P100.0OP125.0 @P 150.0

N5
800.00

]
o)
i
[ee]
2]
~N

767.95%¢
774.32%
776.36%°
781.25%°
753.452%¢

3
[}
oo}
©°
o
O
N

762.70°%
731.022%
735.61%%
735.68%

765.112%
712.95°

751.70°%

BWG 700.00-

600.00"

500.00-

Control Extract Powder

= a I Y v &
HMNN 1-2 Wa"lJENﬂ15Lﬁﬁ1]1711‘1/]3ﬁ'IEJI“’I]511!6']’”']5@]E)u'lﬁuﬂﬁ’ﬂ'l!WiJ"lJ’tNhlﬂmE]

Tuaseg 0-3 dlad
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ENC OCITC OAVA OEI25 OE250 OES500 OE75.0 ®E100.0@E125.0
EE150.03PI125 OP250 mMP500 OP750 @P100.00P125.0 @P 150.0

)
[e)) ISRS) a

oz S g o £ 8 a 8 ® 3

o Q- TV 8 B 8, ®m. ™M g ®
Al s 2 %833y 50, BBR, I B,

— e~ O & n N NN :
LT A a8 o, @ Na R oo g
1200.00 o 0w &8 8 B3 v I NS 29 8 &
< S A - 24 o 8dg N 4 87T QT = S
=) — © = = ™ o S o
— — 80\ — —

[e)]

800.00-

600.00-

] Y
MNA 1-3 waeummsms11171mzmahﬂummm@ﬂimmmsﬂummimm"lmﬁa

Tugaseng 0-3 daland

ENC OCTC DOAVA DOEI125 OE250 OES00 OE750 ®EI100.0@E125.0
EEI150.0@P125 OP250 ®WP50.0 OP750 mP100.0O0P125.0 @P 150.0

1.433%
1.474°
1.434°%b¢
1.459%
1.426%¢

1.50-

1.364
1.417%%¢
1.416%

1.403%%
1.359¢
1.391%¢

1.412%%

1.432%%¢
1.396%¢
1.415%¢

FCR {25

1.00-

] Y Y
M 14 uaasravesmsasuihneaisTasluemsaedasinmataniiovss 1ntiio
1 [} J
Tur901g 0-3 Flavd
dl o 9

Wohdeyamsaeuaueved lnuaazngu (@SNATANANIBIATUNILA) WINATOUH)

Y ' v v v
wur ldufeudungy NC - wuamimings dsumennsinumezmamuimminues lniduemis

ATUANTANANDUAUDIANDMTIANUDITLAY andrographolide 11U TAIAIAIHN (P. < 0.05) foilo

quart
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P4 [ Y Y v
5¥AUY0Y andrographolide  TueMIsgedu Usuaeisiny hminduazihminiuvesln

v
a

9 v v '

MNTUDIAGIEAN 2 $29 AoNTzaAl 25 ez 100 ppm  UAADY ) AAANNDIZAL andrographolide

A dg’ I [} ~ o A ] 1T A

iy 50 tag 75 ppm  vazaareiaeslusza 125 waz 150 ppm luvaezi lnnquiueinms

Y 0 Y 1

surauaiuua Ty fue s Tihmiindanaziimiinanas P > 0.05) 1952A1VDY
. A d? I A 1 =~ g} @ J

andrographolide tWHUUIN 12.50 Ty 150 ppm Tﬂfﬂ/]ﬂqn 12.50 ppm HUIHUNGIFALALFINI

U 1 [ g U 1 a [ ddgl Y o w d'
nay NC ﬁ”JHE’JﬁﬁﬂTﬁLLﬁﬂL‘HE’JﬂIBﬂllﬂﬂqmtﬁ%ﬁﬁﬁﬂﬂﬂﬂlulmlﬂﬂﬂﬂﬁ]ﬂﬁﬂﬂ (qu1 <0.05) Tuvaeh

d
U . 42/ L 1 1 a ) d' v 2
5291 andrographolide ~ g9¥u uAf1 FCR w09 Innguiasumena lun)deunilaslfuszdu

andrographolide Tueis

A = ~ [ J 1 a ' dy o L4 1 a v A 31 v o

wenlseufeunulnnguasy cte  nillooiy 3 ddai nquasuasanatiiiminduag
A 31 @ Y o w @ @ . { A 4 {
iianhiminanawunlAshideass (P, uag P, <0.05) AUIZAY andrographolide MU Tuvauzh
a 9 Y A o dy dd? 1 1 1 a = 31 v o q'
AUeIMII Iatieeas ualioasimsuaniioddu ( P, < 0.05) dlnnguaSunsuaiitmings iy
Y v ' v 4 [ [ v
Wminuaziue 1 IsAINIINQUIAsY CTC 1azazoId 1NNV UND52AUN andrographolide 1

H
=

d? ' o dy '
QI (P, < 0.05) uaoasmsuamiie lunldsunilag

lin

7 Aa

=] o a g @ = 2’ v W A
Taoargd lndneig 0-3 ddai nuermsidsuaremsanaimzatslas himinga iy

g‘ @ a ' 1 IS ] A 2 4 a .
Wiinuaziuemsgannguauguauilugg 9 AouIUgIgaeidsy andrographolide  1u

v ] H ] A
9113 1UTZAY 25 1Az 100 ppm  HAIEAINIINGUAIUAUITOIATUNTZAVDY LazdasINIHaniel
4 v Y [ Y ' Y
pun TuATumuMaINiMing daunguilasumaue hvmindga msmuhwinuagdasinsnu
= 9 o & a Y v ] ' A o .
91113 Tluanad tazdnsIMsuaniualuul INNABENINQUAIUANILBIZAY andrographolide
d? 1 Lﬂ' [~ = U 1 ~ ad cy - U Q' g’ v
Tuemsgevu uawanlSeumeununguasuenl¥iug CcTC  dmidngy msinimiin uag
a Aa 1 1 a a I 4 QBJI a A 9 o' 1 1 1
YsmaemsnnuvesInnquiasundasusiidmzare Tasnsdesriatiuvul Idudiniingy CTC ua
Y v Y
sasimsuaniiloves Innguiasuasanadniingy CTC lusmzingquiasumuaiionsimsuamilo
liuanasainnquiasy CTC
a a (L] o s 9 A A
43 eussouzmansya Tavedlngu-qu o1y 3-5 dia doyaluaiseii 2 wazami 2-1
I~ 1 oy Y] A a { A o 4 1 [ Y]
149 2-4 uaalduanimninmy Usmaemsniuuazdasimsuanieveslnnasewanaieiu
Y A v o o aa 1 1 =Y [ Q‘ :’ [y d'
oo hifivedagnieadd (P> 0.05) TaglnnquaSuasanatmzate Tasmainainmae 1.053 nn.
v v 9 v
AUDIMIS 1.842 AN. (131.6 /A IU) tagd FCR 1.753 Tuvaiginguiasunauaiiuiviinmas 1.065
AN, AUDIMIS 1.844 NN.(131.7 n/M/3U) uazll FCR  1.732 MeuUfiungu NC, CTC tag AVA I
1.007, 1.018, 1.018 AN; 1.791, 1.832, 1.784 nn.uaz FCR 1.781, 1.802 uag 1.752 MG 1AL 1ilo
1 1 { I 1 ' 1 1 A g} v v !
nadouaNuuAna oA duegnu lanaaengy E,,  imhmindgeiiga (1.111 nn/
k4
a2) galndifeaiungu P (1.108 /A E,,, (1105 AA/AY) HAZINNAGUAILANNG 3 NQX

12.50 100

1 ' oA A g’ v o 3 19 9 = Y a Y ! S
uazngu B, Tanasssnquittinihmindargegaina 3 ngudnedu Huun Tduaueis laganiuagi

o dy d‘d 1 \ ﬁ' 1 ) 1 v an
BATINITHANIUDNANINQNDU Lm"lmmmwﬂﬂummm
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ENC OCTC OAVA OEI125 OE250 OES0.0 OE75.0 ®E100.0@E 125.0
BE1500@P125 OP250 mMP500 OP750 ®mP100.0O0PI125.0 @mP 150.0

n3u
2000.00
1900.00-
1800.00-
1700.00
1600.00
1500.00-

1925.00%
1915.91%
1932.73°
1887.27%¢
1850.68%

1815.91%¢
1820.45%>

1842.27%¢

1850.00%
1854.55%¢
1780.23¢

1815.91%
1829.55%¢
1838.64°™
1824.32%¢
1845.45%¢

BW

Control Extract Powder

v Y Y
PN 2-1 Naell’ﬂﬂﬂ"l'i!,ﬁi1]171WI$aTc’JTﬁ]iGlufﬂﬁﬁ@]@ﬂTWﬁﬂﬁ’Jﬂlﬂﬂulﬂ!ﬁﬂ

Tuaa9e1 0-5 dala

Wethimias1naeuLul THUMIADUAUEIRDIZAD andrographolide TWo1M15v09 N0y 3-5
o 4 = = % 1 1 A 2’ YY) a Aa [
dUen Tﬂ&l!ﬂiﬂ‘ﬂmfJ‘]Jﬂ‘UﬂQﬂJﬂT}JﬂNa‘UW‘U'J'lﬂ"IﬁLWiJ'H']W‘Llﬂﬂ’) Usuaemsnnuazonsimsuan
4 1Aa a a o 4 :,’ a 1 1 1
Lﬁ@ﬂlfl\‘lulﬂﬁﬂuﬂﬂ’i'l'i!?fﬁllNﬁﬂﬂﬂ!"mﬂ'l“lflza']ﬂi‘ﬂiﬂ\‘]ff@\‘lgb'uﬂ"lmLW]ﬂG\NfNﬂﬂ'QEJﬂ’J‘]JﬂiJa‘U( P>0.05 )

Tuhwesdoinudeyaaussouzmaau Tadedu liuanasannquinuemsasuen §3ug cTC
(P>0.05)



ENC ocrc o
BEIS0.0@3PI125 O

AVA OEI125 OE250 OES0.0 OE750 ®WEI100.0 @E125.0
P250 ®WP50.0 OP750 mP100.0 OP125.0 @P 150.0

n3u

1100.00

BWGP 1000.00 -
900.00 -

800.00

700.00 -

1107.73%
1088.64%>¢

a
©
N
L
<
o
i
i

1111.36°
040.91°%

1006.82¢

1018.18%®

1018.18%®°

1018.18%

1036.36%>

1049.09%
1045.45%¢
1059.09%¢
1044.77%

Control Powder

= 2 ST = S
HMNN 2-2 wammﬂ15Lfﬁ3J1?1mzawau5°1ummimumuﬂm”lﬂm@mwm

Tugseng 3-5 dlad

ENC OCTC OAVA DOEI25 OE250 OE500 OE75.0 ®E100.0@E 125.0
EE1500@3P125 OP250 mP500 OP750 mP100.0O0P125.0 @P 150.0

N5y
1900.00

1800.00-

FIP

1700.00-

1600.00-

1500.00-

Control Extract Powder

MNA 2-3  waveamsasuiimzats TaslusnsaedTuanmsnue1msvod

Y
Ao lusaseny 3-5 dland
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ENC OCTC OAVA OEI125 OE250 DODES00 OE75.0 ®mE100.0@E 125.
BE1500OP125 OP25.0 mP50.0 OP750 ®P100.00P125.0 @P 150.0

o L o o m
5 — N o ()] o
o A ™M N n o
200 2 8 28R R R g B ouwod o 22¢
— - 4 2R Naonh NN INN
— — — = N 59 0 K A =~ - -
— R —

FCRP ,

1.40-
1.20-
1.00-

M Y Y

M 24 wavesmsiasuihmeatelasluemsaesasimsuanileveslnile Tugisey

3-5 dalansd

A a a a U @ 4 a 4

WenvsanaussouzmssyanTaveslneiy 0-5 dilard wadmsizdanuulsdsiu (

Y A =2 dy Y a3 ' :l % a g’ o a Aa
ANOV ) wazdayalumni 2-5 89 2-7 ¥liwuinimiings mamnimin Usmaennsnnu wag
Y
sasimsuaniiioves Innaasnnguuanaanued e lutivedaynedda ( P>0.05 ) Ae Innguiu
Y [ v v '
I UEIANANTMIINMAY 1.852 NN, tivMINMAsAIay 1.808 NN. AUDIHITAIAL 2.903 NN,
v v Y [
(82.94 n/@2/u ) uazli FCR 1.606 lTuvaizf lnnguiinuemsiaSunsuaiiviviindunae 1.857 an.
v v
WNINHINAT 1.813 NN, AUDINIT 2.915 AN, (83.28 N/A/IU ) Azl FCR 1.606 MaunUNgu NC,
H Y ' v
CTC uag AVA Niimiinga 1.816, 1.850, 1.814 an. iiusimiin'ld 1.772, 1.806, 1.770 . AU0IM13
DAY 80.97, 84.60, 81.34 N/G/31 Azl FCR 1.600, 1.640 uag 1.609 Mud19l (Wenaaeuawy
J 1 g J a ' U 1A a { o .
uanavvesanaeius1egaInds DMRT WU lnngquiue1msiasuneuaNsga Y andrographolide
Y 1 2 1 1

12.50 ppm ( P,,.,) H1141inda ( 1.933 nn. ) sagiivnimiin ( 1.889 nn. ) geiiga ganaingu NC Fil
oy v o A o 4 A 3' o [ v o w 1 1 1
WA 5 diand 1.816 nn. wazaniminla 1.772 nn. egrefitiodifny (P<0.05) uaganiingu
CTC ( 1.850 uaz 1.806 NN.) uazngu AVA ( 1.814 uag 1.770 nn. ) 9819 bifitiedany lnnguiu

I Y
9IMSIATUAIANANTEAD andrographolide 100 ppm ( E, ) tag 125 ppm ( E,,. ) WiImtinduazdns

125
v Y v Y
mamyiimiinlndifes (1. 1.925 uag 1.916 An., 1WYIIWITA 1.881 1Az 1.872 AN. MNE1AY ) AU
' g’ o I [ Y] o o a 4 A 1T A [ a
ngu P, waziiihminguilududy 2 uaz 3 awdey Usnuemsi lndunquinmsanauaziu
1 Y] 4 Y A v A o o I 9 I:I’
mauanmzatelaslugieeig 0-5 dai Indifesiufe 2.903 uaz 2.915 nn. mwud1ay dewald 1o
1T AW zﬂy d' T A Y [ 1
doInquidnIIMstaniomasinuae 1.606 tazlnameaiungu NC ( 1.600 ), CTC ( 1.640 ) tag

1 i a I @ { a [ {
Ny AVA ( 1.609 ) Lﬁawmﬁmuﬂmm 78AUUDN andrographolide masulueming am1mmamﬁ@



U Q

¥oulAnqu E,,; Tilszaninimgaga (1.554) awandengu P, (1.575), P

(1.593) Tuvaziingu E,, Nilsz@niamdiga (FCR 1.648)

ENC OCTC OAVA OEI125 OE250 OES00 OE75.0 ®E100.0@E125.0
EE150.0@P125 OP250 WMP500 OP750 ®P100.00P125.0 @P 150.0

N3
2000.00

1888.98°
1843.18%
1806.572¢

1772.16
1776.48%

1771.93%
1806.36
1769.89°
1786.14%>
1810.68*>
1798.30%¢
1736.36°
1880.91%°
1872.05%°
1794.70%¢
1780.45%¢
1801.59%¢

BWG 1800.00-

1600.00-

1400.00"

1200.00-

Control Extract Powder

H v o Y
NN 2-5 W'd“ll'fNﬂ13Lﬁ§'llﬁ'WIZﬁ1811%]iGl.uf]1??15ﬂ@ﬁ1ﬁﬁﬂﬁﬁﬁlwum@\ﬂmﬁ@

Tugeerg 0-5 dilad

ENC OCTC DOAVA OEI25 OE250 OES500 OE750 ®E100.0 @E125.0
BE1500@P125 OP250 mP50.0 OP750 ®P100.0O0P125.0 @mP 150.0

N5
3000.00

FI 2800.00-

2600.00

2400.00-

Control Extract Powder

M 2-6  uaasraveamsasuihnzarsTasluemsaedSuansnueIng

1 dy o L4
w09 lniilong 0-5 dan
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s (1.577) agnqu E
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ENC OCIC OAVA OEI25 OE250 OES00 OE75.0 ME100.0@E 125.(
EE1500@3P125 OP25.0 mP50.0 OP750 ®P100.00P125.0 @P 150.0

1.80

1.640%
1.648°

1.593%°

1.609%°
1.638%
1.554°

1.600%
1.624%
1.592%
1.597%
1.577%
1.575%®
1.641%°
1.611%°
1.606%°
1.623%°
1.616%°

1.60°
FCR

1.40°

1.20°

1.00°

Control Extract Powder

i Y
ﬂﬂ/‘lﬁ 2-7 LLﬁﬂ\iWﬁ"UfNﬂ'lﬁL’ﬁiNﬁ'l‘ﬂ3ﬁ'lEJTi]51“@1%15@]@5@]31ﬂ15lmﬂlﬁ0

4
1 o L4
v Intilong 0-5 dan
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Table 3 Effect of dietary substitution of creat (4ndrographis paniculata) products for AGP's

on carcass characteristics of 42 day-old broilers

Treatment Weight, kg Meat cuts, % LW

Live Carcass Dressing % Breast Thigh Drumstick Wing Abdominal fat

Negative control 227 1.87 82.32" 17.99°  12.07° 10.71° 8.28 1.87°
CTC 60 ppm 238  1.89 79.63% 17.40°  12.02° 10.21% 8.02 1.63°
Lasalocid 110 ppm 231 1.90 82.15" 18.79°  12.60" 10.46" 8.12 1.73"
E 125 232 1.88 80.83"™ 1823"°  12.15° 9.84° 8.03 1.82°
E25 237 1.96 82.58" 19.03° 1277 10.73* 8.05 1.65°
E 50 233 1.90 81.55™ 18.07°  12.43° 10.42° 8.09 1.75°
E75 226 185 81.97" 19.25° 12.61° 10.31° 8.24 1.93%
E 100 231 1.93 83.72" 19.20" 12.78" 10.59% 7.94 2.41°
E 125 237 1.90 80.37° 18.83°  13.21% 10.43% 8.00 1.58°
E 150 233 1.88 80.64™ 18.43°  12.54% 1034 8.01 2.03"
maengu E 233 1.90 81.67 18.72 12.64 10.38 8.05 1.88

P125 228  1.86 81.36™ 18.55" 12.32° 10.65" 8.17 1.54°
P25 231 1.83 79.11° 19.19° 12.37° 10.22° 8.00 1.52°
P 50 229 1.86 81.27"¢ 1829  12.41° 10.07° 8.16 1.89°
P75 230  1.93 83.89" 19.21° 14.09" 10.83" 8.19 1.48"
P 100 233 1.90 81.44° 1857°  11.62° 10.22° 8.02 1.64°
P 125 229 1.86 81.22°¢ 1834°  12.29° 10.44% 8.25 1.77°
P 150 228 1.87 82.15"¢ 18.82°  12.45° 10.36" 8.23 1.51°
naunNgy P 230 1.87 81.49 18.71 12.51 10.40 8.14 1.62

CV., % 346 432 2.31 547 7.70 437 3.49 18.66

**¢ Means within a column bearing different superscripts significantly differ at p<0.05
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Table 4. Effect of dietary substitution of creat (Andrographis paniculata) products for AGP's

on selected organs of 42-day-old broilers.

Treatment Weight, % LW

Liver Bursa Spleen Provent  Gizzard Heart
Negative control 1.679° 0.168" 0.101° 0.297" 1226 0313
CTC 60 ppm 1.977° 0.172" 0.176" 0.292" 1265 0319
Lasalocid 110 ppm  1.726° 0.168" 0.095" 0.272° 1182 0.366"
E 12.5 2.035" 0.164™ 0.267" 0.355" 1.237 0.368"
E 25 1.825™ 0.180™ 0.139° 0.282° 1.107 0.283°
E 50 1.889™ 0.176" 0.171% 0.321" 1.134 0.324™
E 75 1.883"™ 0.143" 0.100° 0.296° 1.152 0.281°
E 100 1.806™° 0.152" 0.201° 0.292° 1.178 0.355™
E 125 1.854™ 0.167" 0.161% 0.297° 1.077 0.315"
E 150 1.788" 0.171" 0.152% 0.301° 1.154 0.295%
maungy E 1.868 0.165 0.170 0.306 1.148 0317
P125 1.824™ 0.171° 0.180" 0.305" 1.121 0.313"
P25 1.825" 0.196™ 0.195" 0.299" 1200  0.314™
P 50 1.785" 0.129° 0.140" 0.310" 1.243 0.306™
P75 1.816™ 0.184™ 0.100" 0.291° 1314 0303
P 100 1.858™ 0.209" 0.131° 0.297° 1.145  0.350™
P 125 1.801" 0.221° 0.180" 0.324" 1315 0367"
P 150 1762 0.195" 0.107° 0277 1.155  0.318™
maLNgu P 1.810 0.186 0.148 0.300 1.213 0.324
CV.,% 7.95 2433 47.86 10.29 11.88 11.30

**“¢ Means within a column bearing different superscripts significantly differ at p<0.05
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Table 5 Effect of dietary substitution of creat (Andrographis paniculata) products for AGP's

on immune responses of broilers

Treatment Immunological Titer
ND,log 2 IB, log 2 IBD
days post -vaccination 14 21 14 21 14 21

Negative control 125" 400" 650" 525

CTC 60 ppm 0.50° 475" 675 475

Lasalocid 110 ppm 125" 533" 7.00™ 533

E 125 1.50" 4.00° 625" 5.00

E25 1.50" 575 7.00"  5.00

E 50 1.75% 475° 750" 525

E75 1.50" 500" 850" 6.00  NO RESPONSE
E 100 2.25% 550 7.50™  4.50

E 125 1.00" 500 6257 4.50

E 150 1.25" 475% 700" 475

magngy E 1.54 496  7.14 5.00

P125 1.50® 325" 8.75° 5.50

P25 0.50" 550" 6.50™  5.00

P 50 1.75% 4.00° 725" 450

P75 1.00™ 500°  7.00™° 533

P 100 1.25% 475" 650" 4.00

P 125 0.50" 550"  6.75%° 525

P 150 3.00" 5.75" 5.75° 5.75

naLnNgH P 1.50 482 693 5.05

CV..% 99.40 28.40 19.15 26.00

*** Means within a column bearing different superscripts significantly differ at p<0.05
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v. YT andrographolidebluNS@ﬁm%ﬁTiﬁﬁﬂﬂTﬁ]qijﬁﬂ1lﬁﬂJﬂ (nonhomogeneous ) 1
1 3 [ 1 a 4 1 4 1]
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o 4 4 a4 o _ 4 v 7 ay ad A
dam ) TuvaeNnauana3uNIzAY andrographolide 12.50 ppm ( 101y 5 dila1 ) Tinaanga Milu

2
%

~ 9 YA o < 1 ] a
@N‘L!EjﬂigﬁWU\ﬂuIﬂi\iﬂ'ﬁ!mZﬂmZﬂﬂ%ﬂlﬂu’ﬂu’lﬂ%mﬂiﬂﬂ
. Y] 1 F) J 3 A a g
n. andrographolide Tuansanaeagnilanilaesuginirlumiva na 9 Aewilnaudians
o 1 . Y 1 [ a [ Y
ﬁﬂﬂﬂﬂ]iﬂﬁﬂﬂaﬂﬂ andrographolide 'ﬂﬁ]ﬂiﬂU],ﬂLi'Jﬂ'ﬂW\ﬁJﬂll'lﬂLLag'fJ@]i'lﬂ'lilﬁiNﬁ?iﬁﬂﬂﬂﬂii%iu

[

{ o ' 1 @ :/l 3. ] v @ < a 1
nﬂuﬁmmmqmﬂizmm 5-10 1M muuwami‘mamﬁ%amfﬂzﬂmﬂummgﬂumw%mmuwz

rﬂu
Y

A = =R an = a o 4 @ o Yo 9 o 1
1NNITHITO IUTWAZIRIADITMSIToNNaANMNaITENA M 1HAUoFUNAIN

a o J [

absorbant N 1% ukaasusiesane ( Ao silica gel ) 819Uan1las andrographolide MAEITEHATY

E4 i1
A

YSinatdesnaz i daiuiomuasens ( uil) aalyUsy msnszaredives andrographolide 1w
a [ =R ] o
nandaana luainaue
a 4 [ v A o a wAa [
U. MIAATIZHIZAY andrographolide  Tua1sanadng 1z Inedocl fjianmsnmeindy
4 1 a o v Awv 4 9 Y = [ a P 9
manasvouuny uaz lussuadmiizd lasgoriuidegmnsal udez 19T maferdu nalnsizinla
prufeuiu il
9 A 1 9 Iy o
6.3 YorauanuzINMIMTeszHINdlszaunulasamstazauz i
1Y = a (% 4 [ 1 IJYq 9 [ a = 1Y 1Y dl o [
n. SamsouraasuRasana vl waz 1 lsnuanniagaugadoanunuyain lada
o a 4 [y . a [ 4 [ A,
¥. MMIIATIZHM5ZH andrographolide Tunaas i ansanaLazriua lneds
= [ Y a wa S Y] a S A A o 9 a oA
msmeanuludewlfiamsfernu tazuendnsziiieduduranin 3 Hesllfiians
(57.03. 19054, 5A.AT. 139 1AL A.A5. UNITUA)

Y
A. MMINAToUIL09AY (screening  test) 11y Tagaaszaumatasuld lasy

v
v A

andrographolide Tuszavndninaaeuuudl Taslvidenldsvavnlinanevauesludnyay dose

response NFAIY FIA1AI1920G 11U%HI9 5-75 ppm



90

v oA
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luemslniile (Screening test II)
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TumsWanuIN1emsIte 1A591U (standard  protocol)  tazWAUNATEUIBNITIFo AU Tws 11
o d Y] = A 1
psda’lumanzussndeuniions 1.

= dy 9 . 9 LY a a
WaN1IANYUUDIAY (Screening test T) “ﬂ'lislﬂfﬁlqlull‘w5ﬁ'l‘ﬂg'ETIEJT%]TVIﬂl!ﬂu?@]i}ﬂﬂlﬁu@?ﬂ’li
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60 ppm %30 Lasalocid Salinomycin 32AU 110 ppm Tuems 1@ Tasansanaisyay andrographolide

[

100 ppm (UATUATITANA 0.68 % VYDIDINT) wsemahnzansTashszay andrographolide 12.5 ppm
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q

4
%

o o a o 4 [ Y @ 1 = 1
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(Y} Jd
2 Jaglszasn
A = [ a o 4 [ ~
(M eAnyMszAveswaasusiayu Insfhmzareles nsyamsanauazmaua) <
9
iz ey lunsnauny AGP-chlortetracycline (CTC) Tua1113 Intile
4 a a Y] '3 1 a
@) eAnyIHaveIMsasuNansasiThnzateTasluemsaeaussousmuanla

14 E4
% a

Hndn FuaIusIn umuﬂmmwm&imm S ﬂUﬂiJﬂﬂJﬂujiﬂﬁ”liJﬂjsllﬂﬁvlﬂlug

3 szdauIEmMIIvg
3.1 waadaaiayulwathnzaieles naadaoifhnzaelas@ildd 2 jluuy fo
n. unsyaasanafimzateTes lummiueaiise @ andrographolide 2.773 %
v. #auafinza1v195852AY andrographolide 2.41 %
3.2 daineavauaziAUNINAADY “l%’gﬂ”lﬁnfagﬂwﬁuﬁuﬁmiﬁﬁ Arbor Acres AAZINeT
1y 1 3u $1uu 1,120 1 guuiailu 56 ngu q az 20 § udrduusaznguainen

4 1
naaoali Idsvomsnaassdsde ligas lagaswnila fe

gasi 1 muguay lieFuenl§Fusvionnuia (Negative Control, NC)

g9 2 ngueanslFIve Chlortetracycline (CTC) NILAV 60 ppm UYDID KT

g,rmﬁ WSNASaNA (andro. 2.733%) qmﬁ @3uparhinzanelas (andro. 2.41%)
ppm andro. UNIYA,%VBIDINIT ppm andro. N, % U113
3(E,,.) 12.50 0.045 9(P,,.) 12.50 0.052
4(E25) 25.00 0.090 10(P25) 25.00 0.104
5(E,,) 50.00 0.180 11(P,) 50.00 0.208
6(E.) 75.00 0.270 12(P,,) 75.00 0.312
7(E,)  100.00 0.360 13(P,,) 100.00 0.416
8,  125.00 0.450 14(P, ) 125.00 0.520

Y Y Y Y
l,mazﬁmﬂiwv‘i%ﬁﬂﬂﬂi%’aﬂllﬂmam 4 Aon(H1) ﬂ%‘aama“ 80 @1 1089AADIY 1-42 JU TAg1INTg
Lﬂaﬂummsmﬂﬁmmmi"lmaﬂ (23.44% CP) Lﬂumms"lﬂiu YU (20.95% CP) m’e)aﬂ"lﬂmammﬂ
ATV 21 Tu TsuTou msnnlianueugy mﬂwmua “o1¥13 MaFahmin maliSadu Mty
e iden tazmashdurazaz iU LA en nizimileusuit Idduiiuas lums

S v o . Y A Aq Y . 3
NANDIVUAUATILTN (Screening test 1) nﬂﬂizms gndunmahnzateTas ey Screening test I1 11u
mathnzane TesgaiRernunaean1snaaes gaseIMIsnaaeLaaIag ua1319q |
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d' 1 4 1 dy 1 o
M9 1 drwlsznovuazesnlszneunlayuz lugasonis InleTusaey 1-42 Ju

QAU (Nlaniu) %N 1 FNN2  TIindagavems
(1-22154)  (22-429u)  (vwn/nlansy)

1710 51.06 58.40 5.80
MNBNABS (44% CP) 34.40 26.60 10.65
talu (55% CP) 7.00 7.00 23.00
v 4.00 4.50 21.50
launadeuoaa (nszan ) (21%P) 1.80 1.80 18.00
AR 0.70 0.70 0.90
Auea-wun s Tediu (98 %) 0.24 0.22 90.0
1ea- ladu 0.10 0.08 65.00
1nfe 0.20 0.20 3.20
Wiiind’ 0.50 0.50 31.81
5 100 100
511191117 ( ‘]JTV]/ﬁIaﬂﬁwil ) 9.87 9.54
panlsznovvednruzlagmsmiuIn
Taguita (%) 90.18 90.02
Tsau (%) 23.63 20.70
W99 ( keal ME/kg ) 3,113.72 3,210.00
lusiu (%) 8.04 8.54
@oly (%) 3.51 3.09
uAaseN (%) 1.37 1.44
Woavlesa ™ (%) 0.61 0.56
wnlsTetiu (%) 0.65 0.59
lagu ™ (%) 112 0.96
wnlsTetiu + Fadu® (%) 0.92 0.85
n5UTau ™ (%) 0.22 0.19

" 5ImingAy o Juil 15 un3IAN 2549

¥ 1R TnuzAonn.01M13 : Vit A 25,000 LU.; Dy 5,000 LU.; E, 50 LU.; K, 4.0 Wn.; B, 3.9 un.; B, 8.0 uN.; B, 4.95 UN.; Nia 74.6 1n.; Panto 20.6 ¥n.; Folic 2.1 un.;
Biotin 0.2 ¥n.; Choline 1,800 40.; B,, 30.0 ¥AN.; Mn 102.5 ¥N.; 10.46 ¥N.; Zn 80.3 4A.; Cu 8.1 UN.; Fe 100 ¥N. 1ag Se 0.31 yn.

¥ 445z Teani 14 ( available )
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3.3 34 Na1 uaranIunINg

dy 1 09)1 [KY] d' = =

5221707 : 289 1ANAABIAATUN 18 UATIAN DI 1 WAL 2549
a o aa
ANTIZHTOYANIUAT LAz ADA TUIAY — WHBAIAY 2549

ADUNNINTIVY
nUedan AUSINEATAAAS UHIINTROVOULNY

a ovua [ I'd a Iy [

woulfiian1senisdad amzinuasAId@as uM1IneIdevoULAY
Y a va aw 4 J A
N3l UANI I viunmesvhsu wiewmIng anw.

4 NaNIINAADY
a13197 2 agUnavesnis 1¥ndasausiayu lnsflmzareTosnaunuasUiFuzsisenis

m?tyLﬁuimiummmmmmu”mmﬁmm"lfindramﬂ 0-6 d1a1r 11PN WU

41 ammmamsamummﬂ 6 dlansi ammmamiaﬂmm"lﬂmamuwaﬂm1,m93 75
59 100% 1936 96.43% HMAURUSAIIMIIALI50AYBINTNARGA Screcning test | F4T/8ATINITIA0I509
qmmmmgmﬂmaﬂqiuiiagiaugﬂﬂ uazammmaﬂaiamm"lﬂmamgma:nqu”l,mmﬂmwﬂu
Naa "lﬂ'ﬂtcjaJm?mmmamiﬁﬁﬂﬁé’mmmﬁyﬂﬁaﬂ 97.09% TuvaizfinguiaSunsuaiisasins
(369509 95.42% MeUAUNgY NC ag CTC Fudoaseaniiud 97.50%

42 aussougmansuyidvulaveslridneiy 0-3 dlani doyalumaedi 2 waznwdi 1-1
04 1-4 Lmﬂﬂﬁﬁﬁuiw aﬂ‘lﬂ'gﬁﬂﬁﬁummim?uwﬁwﬁm%auu‘lwaﬁmwmﬂimﬁmmﬁﬂgmu Tay
maanumuﬂmwmﬂ 3 e vhmindfiunazs e s i lugie 0-3 dan 4 f1n31ngu
mmnmﬁmammuamﬂm (P<0.05) TuvaiziTignsimsuaniiie (feed/gain, FCR) ANIINGUAILIAY
a1 (NC) uadpeningu CTC 1antion (P>0, 05) "lfmm@ﬂuﬂammmmﬁuamsﬁﬂﬂuumuﬂmmaﬂ
dedfumaliaugands 0.882 nn. wiouminiin1d 0.838 nn. AueTNT 1.134 nn. (54 N/
) waglia1 FCR 1.367 Tyaae it lnAuomsasunaaiiiming 0.883 nn. Miuihnn 0.839 nn.
fuems 1138 nn. (542 n/@/5w) TFCR 1366 1foufungu NC  uag CTC sl
ABUAUBY 0.900, 0.899; 0.856,0.855; 1.185, 1.156 NA. 1Az FCR 1.395 uaz 1.358 awdwy od1alsn
aunflenageuaiuanavesaunaedusegawis DMRT wuh'ldngu P, Svhmindi 3
diand gafiqe 0.909 nn.) gandngu E,, uaznquitnue111siil andrographolide 1fu 100 ppm 0814
Thivdda (P <005 ualiuandnennguou q uazlndifssiunniungu NC (0.900 nn.) uaz
Ngu CTC (0.899 nn.) lAnduNC Auemnsmniiga (1.185 An.) F9liA1 FCR  Aoudhage (1.395)
Wefieusungu CTC (1156 nn wag FCR 1.358) ﬂzjuﬁm?mmmiﬁ’aﬂwﬁﬁﬁmcﬁﬂmzawimﬂ%
GONPRIIN
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Control Extract Powder

v 9 [ Y
mwin 13 wavesmsiasuihmzaneTas Tuommsaethmindrnmuves Inidie Tugsey

0-3 e

ENCOCICOERSOE2SOESOOE7SEEI0 BERSEPR25SAP2SOP0MP75O0PI100@ P12
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0.90. cc%%%%%%%%%cég
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7 Control Extract Powder

a - v Y e e Ad o v A&
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B NCO CICOE1250 E2SO ES0O0 E7SEM E100 B E1258 P12.58 P2580 P50 P750 P 1008 P 125

ety
1.40, P
2y Eth buzbhEnla L
1.20 R -
A
1.001
0.801
0.60 Control Extract Powder

v F2
M 1-5  wavesmsasuihmzaeTaslusmnsaedSunansnuensvedlntle

Tuaseg 0-3 dlani

ENCOCICOERSOE2SOESOOE7SMEIC0 BER2SEPI25B8P25SOP50MP750P100 @ P 125

1.50; % %
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1330
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1.34F
130"
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1345
1372
137163

Control Extract Powder

| Y v
MNA 1-6 Na"lJ@\Tﬂ”liLﬁill‘171TVI3E‘]WEJIi]511!E]"IW15ﬁ@é/ﬁi"lﬂTiLLaﬂlﬁ@“lJ@Q]lﬂlﬁ@

Tuaseng 0-3 dlai

werhdeyanmsaovauesludwaussouzmsniyau TnAeszAaUUeY andrographolide  Tu
{ < 1 4 @ A 4
9115 N3 iduluani 1-7 89 1-9 uaaliifiui o5 AUVDY andrographolide Tuo1MITIANIUIIN

011 25, 50, 75, 100 Ay 125 ppm  IAanlureery 0-3 Flariinmimiindras (P<0.05) 1w
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09} v o A [ 4 o' Y] . A A té’ A c;
Wmiindaneny 3 d1lad (Y)A1a9 (P<0.05) #1W32AVVD andrographolide (X) Ntnau Aodiaaly
8A351Y = 0.8897-0.0002X MINLE3N0IMITAILNTadIsana Lazludas1 Y = 0.8983-0.0003X 11N
9 E2 ]

3 UeMITAIHIDA Nailitipenin Innuemisanas (P<0.05) Tudas1y = 1.1731-0.0006X tilonu
PSS ULNTYaasana tazanaslusni Y = 1.1731-0.0005X iefluemisiaSumiua od1alsn
[ g [ dd?} Aa . A A 42/ A
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Table 3. Effect of dietary substitution of creat (Andrographis paniculata) products for AGP’s on carcass

characteristics of 42-day-old broilers.

Treatment Weight.ko Dressing Meat cuts. % LW
Live Carcass % Breast Thiech  Drumstick Wing Abd.fat
Negative control 2.866 1.828  71.56" 19.16°  12.86 9.75 790"  2.068"
CTC 60 ppm 2.849 1.796  68.82" 18.76° 12.75 9.91 749" 16927
E 12.50 2.872 1.814 69.76" 19.34% 12.61 10.17 7.75% 1.923%
E 25.0 2.772 1.836 72.05° 2039"  12.71 10.57 8.11° 1.918°
E 50.0 2.916 1.866 69.43" 19.16°  12.14 9.97 7.44° 2.047%
E 75.0 2.819 1.787 68.97" 19.73% 12.02 9.79 7.48° 1.926"
E 100.0 2.816 1.788 69.82" 19.75%  12.75 10.22 7.84% 1.971°%
E 125.0 2.734 1.759 69.91" 19.46™  12.35 9.96 787"  2.018%
inaengu E 2.822 1.808 69.99 19.64 12.43 10.11 7.75 1.967
P 12.50 2.834 1.754 67.69° 19.70™  12.92 9.81 747° 2.017%
P 25.0 2.853 1.864 71.37% 20.88°  12.36 9.88 7.88% 1.590°
P 50.0 2.781 1.774 70.16™ 19.46"  12.89 10.47 798"  2.143°
P 75.0 2.819 1.781 68.83" 18.85° 12.48 9.75 763" 1.956%
P 100.0 2.766 1.767 70.47" 19.49™  12.59 10.47 7.93% 1.732°
P 125.0 2.822 1.813 69.58 "™ 19.40%  12.32 10.14 768"  2.073%
imasngu P 2.812 1.792 69.68 19.63 12.59 10.08 7.76 1.918
CV., % - - 2.72 4.55 5.18 4.57 4.83 15.02

*** Means withen a column bearing different superscripts significantly differ at P<0.05
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Table 4. Effect of dietary substitution of creat (Andrographis paniculata) products for AGP’s on

selected organs of 42-day-old broilers.
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Treatment Weight, % LW

Liver Bursa Spleen Provent Gizzard Heart

Negative control 1.799% 0.079* 0.108° 0.277° 1.117° 0.336
CTC 60 ppm 2.180" 0.073% 0.162" 0.294® 1.161% 0.368
E 12.50 1.708° 0.060" 0.104° 0.276° 1.184% 0.340
E 25.0 2.081% 0.072°" 0.106" 0.298% 1.298" 0.349
E 50.0 1.847% 0.070"° 0.119° 0.281° 1.209® 0.328
E75.0 1.932"™ 0.076 " 0.119° 0.334° 1.209* 0.338
E 100.0 2.016™ 0.077" 0.112° 0.306" 1239 0.343
E 125.0 1.997" 0.058" 0.126" 0.278" 1252 0.349
NAUNgY E 1.930 0.069 0.114 0.296 1.232 0.341

P 12.50 1.732° 0.090 " 0.104° 0.287% 1.123° 0.338
P 25.0 2.070" 0.073% 0.135% 0.285% 1.191%° 0.338
P 50.0 1.847" 0.101° 0.117° 0.266" 1.197* 0.338
P 75.0 1.837% 0.082°" 0.109° 0.307% 1240 0.327
P 100.0 2.019" 0.094 " 0.131% 0.293% 1172 0.351
P 125.0 1.962" 0.062 0.137" 0.296" 1.173° 0.349
maAgnNgN P 1.911 0.084 0.122 0.289 1.183 0.340
C.V., % 9.87 30.13 21.07 10.26 7.01 11.90

*** Means withen a column bearing different superscripts significantly differ at P<0.05
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