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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

125

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



68

remarkable improvement of carcass quality with broilers in quadratic response (Pquad <0.05) or
quarteric response (Pqum<0.05) higher than NC, AVA and CTC groups. Supplementation crest
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, and the AGPs groups. Diarrhoea score, estimated by feces
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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.





