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EXECUTIVE SUMMARY

Nowadays, herbs are necessary for livestock production. Crude powder or crude extract
from herbal plants are given to farm animals as feed additives for many purposes such as
growth promotion, metabolic modification, disease control and prevention, or even farm waste
management. Considering about waste, at present, there are public concern on environmental
pollution from manure or waste from animal farm. Ammonia gas from pig manure is one of the
problems which contributing to air pollution. At this point, using herb plants or herbal products is

possible to alleviate this problem.

Green tea (Camellia sinensis) is the most widely consumed beverage in the world, and
its active ingredients have been found to possess widespread biologic functions and health
benefits. According to many research involving chemical constituents of Camellia sinensis, it
was found that polyphenolic compounds are the major chemical constituents. There are many
reports indicate that Camellia sinensis has been used for anti-aging, anti oxidative stress,
antibacterial activities. Green tea feeding reduced the serum and liver cholesterol in rats,
decreased cholesterol and lipid peroxidation of egg yolk in hens. Moreover, it was found that
polyphenolic compounds in Camellia sinensis can reduce fecal ammonia level in Japanese

quails.

Therefore, this investigation was conducted to examine the effects of crude extract from
Camellia sinensis on growth performance, oxidative stress marker, antioxidant and anti
pathogenic bacteria properties, and fecal ammonia level in pigs. In addition, the results and
data profiles from this study will be used for herbal products developing to commercial livestock

production system in the future.

In this experiment, 192 commercial hybrid (Largewhite x Landrace x Duroc) pigs aged
11 weeks were assigned to 6 treatment groups in a completely randomized design. Each

treatment had 4 replicates accommodating 8 pigs (4 males and 4 females) per replication. The



initial weights of all pigs in each group were similar. The pigs were raised in opened house on
concrete floor pens. All pigs received vaccination program following the standard swine
practice. The diets used in this experiment were commercial corn-soybean meal based diet.
Experimental diets were calculated to have enough nutrients as requirements for pig in period of
11-16, 17-20 and 21-24 weeks of age, respectively. The six dietary treatments were: 1) basal
diet without crude extract from Camellia sinensis added (control diet, T1), 2) diet supplemented
with crude extract from Camellia sinensis 100 milligrams per kilogram feed (T2), 3) diet
supplemented with crude extract from Camellia sinensis 200 milligrams per kilogram feed (T3),
4) diet supplemented with crude extract from Camellia sinensis 300 milligrams per kilogram
feed (T4), 5) diet supplemented with crude extract from Camellia sinensis 400 milligrams per
kilogram feed (T5), and 6) diet containing commercial tannin 300 milligrams per kilogram feed
(Te). All diets were given ad libitum and all pigs had free access to water for the duration of
experiment. Feed intake, body weight gain and feed conversion ratio were recorded in each
period. Eight pigs (4 males and 4 females) in each treatment group were randomly selected in
each period. Blood and fecal samples were collected. Free radical in serum were analyzed in
term of thiobarbituric acid reactive substance (TBARS). Plasma from blood samples were
measured the level of glutathione, glutathione peroxidase, superoxide dismutase and catalase
activities. Escherichia coli, Bifidobacterium spp. and Lactobacilli spp. from pig fecal samples
were cultured and counted. Moreover, the level of fecal ammonia was determined. In addition,
after the experiment was complete, meat samples (Psoas major muscle) were collected for lipid
peroxidation determination. All data are presented as mean + standard error. The effects of
treatment were analyzed using analysis of variance (ANOVA) in completely randomized design
(CRD). If there were any significant effect, Duncan’s new multiple range test was used to

compare the individual means. The level of significant difference was set at p<0.05.

For the overall period of the trial (weeks 11-24), there was no effect of any treatment on

the growth performance such as feed intake, average daily gain and feed conversion ratio



among groups of study. However, the results showed that average daily gain in the commercial
tannin group was significantly decreased (p<0.05) compared to those of the control and diets
supplemented with crude extract from Camellia sinensis groups at 11-16 weeks. For 21-24
weeks period, it was found that feed conversion ratio in pigs fed diet supplemented with crude
extract from Camellia sinensis 200 milligrams per kilogram feed was significantly lower (p<0.05)
than those of the control and the commercial tannin groups. There were no significant
differences in thiobarbituric acid reactive substance (TBARS) among treatment groups, likewise,
glutathione was not significantly different. For antioxidant enzymes, the results revealed that the
superoxide dismutase and catalase activities were not significant difference among groups. On
the other hand, glutathione peroxidase enzyme in pigs fed diet supplemented with crude extract
from Camellia sinensis 200 milligrams per kilogram feed was significantly higher (p<0.05) than
those of the other groups. At 16 and 20 weeks of age, it was found that Escherichia coli in feces
of pigs fed diets supplemented with crude extract from Camellia sinensis and the commercial
tannin groups had significantly lower (p<0.05) than that of the control group. Moreover, at 16
weeks, the results showed that Lactobacillus spp. in feces of pigs fed diets supplemented with
crude extract from Camellia sinensis and the commercial tannin groups had significantly
increased (p<0.05) compared to that of the control group. However, in case of Bifidobacterium
spp., there was no significant difference. In addition, the fecal ammonia was significantly
decreased (p<0.05) in pigs fed diets supplemented with crude extract from Camellia sinensis
and the commercial tannin groups compared to that of the control group at 16, 20 and 24 weeks
of age. Furthermore, it was found that the TBA value in meat (Psoas major muscle) of pigs fed
diets supplemented with crude extract from Camellia sinensis and the commercial tannin

groups had significantly lower (p<0.05) than that of the control group.

According to the above results, in all things, it was found that supplementation crude
extract from Camellia sinensis in feed for pig production, is not only had no adverse effects on

growth performance, but also resulting in the reduction of pathogenic bacteria, ammonia odor in



feces and lipid peroxidation in meat. In addition, Camellia sinensis crude extract can stimulate
antioxidant enzymes, especially glutathione peroxidase, in the body to defense free radicals in

living cells.
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ABSTRACT

This experiment was carried out to investigate the effects of crude extract of Camellia
sinensis on growth performance, oxidative stress marker, antioxidant and anti pathogenic
bacteria properties, and the fecal ammonia level in pigs. A total of 192 commercial hybrid
(Largewhite x Landrace x Duroc) pigs aged 11 weeks were divided into 6 treatments, four
replicates of eight pigs (4 males and 4 females) each, in a completely randomized design. The
six dietary treatments were basal diet without crude extract from Camellia sinensis added
(control diet, T1), diets supplemented with crude extract from Camellia sinensis 100 (T2), 200
(T3), 300 (T4), 400 (T5) milligrams per kilogram feed and diet containing commercial tannin 300
milligrams per kilogram feed (T6). The results showed that average daily gain in the commercial
tannin group was significantly decreased compared to those of the control and diets
supplemented with crude extract from Camellia sinensis groups (p<0.05) at 11-16 weeks. For
the 21-24 weeks of age, it was found that feed conversion ratio in pigs fed diet supplemented
with crude extract from Camellia sinensis 200 milligrams per kilogram feed was significantly
lower (p<0.05) than those of the control and the commercial tannin groups. There were no
significant differences in thiobarbituric acid reactive substance (TBARS), glutathione,
superoxide dismutase and catalase among groups. Glutathione peroxidase in pigs fed diet
supplemented with crude extract from Camellia sinensis 200 milligrams per kilogram feed was
significantly higher (p<0.05) than those of the other groups. It was found that Escherichia coli in
feces of pigs fed diets supplemented with crude extract from Camellia sinensis and the
commercial tannin groups had significantly lower (p<0.05) than that of the control group.
Moreover, the results showed that Lactobacillus spp. in feces of pigs fed diets supplemented
with crude extract from Camellia sinensis and the commercial tannin groups had significantly
increased (p<0.05) compared to that of the control group. In addition, the fecal ammonium was
significantly decreased (p<0.05) in pigs fed diets supplemented with crude extract from

Camellia sinensis and the commercial tannin groups. Furthermore, it was found that the TBA
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value in meat (Psoas major muscle) of pigs fed diets supplemented with crude extract from

Camellia sinensis and the commercial tannin groups had significantly lower (p<0.05) than that

of the control group.

Key words: Crude extract, Camellia sinensis, TBARS, antioxidant enzymes, pathogenic

bacteria, fecal ammonia, pig
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OH DH
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[—I-Catachin Gallalg {—-Cg - - G H -
[+]-Catachin {+)-C - - - H

M 2 313 Tungw catechins

11: The Internet Drug Index (2008)
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u1: Wikimedia Foundation (2009)
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nu: Uuganbayar et al. (2006)
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=~ 1 a 1 ] -2 a 1 1 1A Yo
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1 = z d' - QSJI 1 ISP 1 1 1 =
’E'JTI"Hi VAIUHAUVOITUVYY NINTZAY 1 uae 2% (M3 3 uvay) HATNINNITNYUAIVANDY Y
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WedAmeana (p<0.05) uanueisnasusiesloduluszan 1% trairldimin liasas

] v o w an 1 d‘ a 9 = = = d‘l [
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Q

2% uazruvoduluszay 1 way 2% ldaamsnuldvewnilnedelitiodvynieana (p<0.05)

v
wennninuNaNurventaen liasasedeiiodingyniana (p<0.05) Tulnngun 1 &5101M13
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St a A A Y A o a A =
mmimiwmmmﬂuimmu 1 182 2% tazhdn wmmwsmammmmma YUY HAZIU a3
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Tuomnsiiuun TdudsanszauTammassealuliuadld  Falsngradaulunsdfimaasum

Weduluszay 1 uay 2%

d %

Ko et al. (2008) T@imsdnudanaveamslsmnaed (green tea by-product) NsgaAl

Sl
d

0.5% wagT1s luTeAnwudion (green tea probiotics) NT2A 0.5% AOANTITONTNATHAN AMATNITD

nazmsnevauevesniduiulugnsyu VINHAMIANBINU NGNS TUuAazngunaaetilsnm

QU q

k4
d c v o 9 [} A LY |1rlldo/ooj
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I3 Y

' { Y a { Y "o 1 1 v o aa
0.5% wagnqui lasumadsumnulieanszan 0.5% lmdnnnguaiuguediivedayniedda

(p<0.05)

AUNADATE
QU

4
v A

now (2547) laagdaseddgnerdumanaeyyadase 131 lusssunavesdadidia My
v a = a ) . . 9 R aaa [ J dya
uazdad NAAUATEAINOONFIATU (oxidative stress) lAlaue Fefnserdenainilinanin
a . a a tg 4 a d‘ a
Tuanavesasoyyadase (free radical) Tasasoyyaoaszgnraniulaona lnvesaading Mina
a =& Aadg [~ 1T A ad A A (=1 Y= .
1nluanavesesnsoudwdanasou biflugniedanasoulsuenganiodiiesdanfo (unpaired

electron)  Feagdina hirgdosuazliguantianlsgy Wihan/aounladll)  Tuenasendgiou
[ 1 o Y v = o aan [ 4 < Y = ] v
aananweeildaneuates Taghlgnsenu Tuanavesesnlsznoumaddnunes wu  ludu
:4 4 a ad o : < o
Tlsdu dludu  Wemsoyyaddasz lawanaseudnaviteanluanadiufes nazildluana
9 = ad £ o Y a Aa ltig} a I Aaaa [ A
ufsenasanason Feiliimadsoyyadass lwanalwidumn wadlulgasegnlaaeriesl
A o Y Y (= aaa A a A Y dy ~ ' . . s
o8 I ld Inssasausaaidene URnsengn lsnnadeiiieanuil 38091 “chain reaction” 919
] 1 . . I { a . .
ﬂmﬂﬁ}m oxidative stress LﬂumumﬁElﬂﬁm@mﬂmiﬁzmlﬂjm reactive oxygen species (ROS)

£ A o 14
mummamﬁael,umimmﬁmaaﬂl@

Y
o @ ' a v o @ v o J U @
Fmsuuraeves ROS eo1aaviniailadeneusnuazmeluvesdddnl Taesiladeneuen
1 a 1 Y] 1 4 . 4
1dun waniy Telau wieuas UV aduiledeaelu 1dun wulwsd myeloperoxidase, tow'la
. . o ' . A a " ad
xanthine oxidase, tou lasilungu lipooxygenases w3oo1unanInszuvvudDtanasoululyia
= Yy . . o 9 [ aaa . . & . =
AauAs e lanle oxidative stress mmmmmﬂuﬂgﬂim peroxidation %3 free radical 3¢AND

dianasounnIa lviie lududianeeny (polyunsaturated fatty acids, PUFAs) Miluesnisznew

9
= 1

o . o J s e f f ” Y {
w04 lipid bilayers Tumiiausaa $992i58nn520IWMIHN “lipid peroxidation” ROS dz¥oUIUN

' v
U =

a v 1 4 Y o A { A 1Y 4
UINUNUTEAUVDNATUDUDSADY 297 °luﬂm”lmuu“1mum m‘m”laTﬂmuamauﬁg%uﬂumiuau
2K a KX Aad A

A 1 < @ = o & I . ]
N uﬁzﬂgﬂmmaﬂmau"lﬂ 1 617 WUAANATOUNADDN 1 A G]Ni]&ﬂﬁ?ﬁll‘ﬂu free radical 114% uae

iiernlgnsedueendiou a2 18T peroxy radical Hhldinalfisongn lalUisesn

] o d a a 1 1 I .
lusumeaunazdailiasoyyadaszvateyia dmlngazilu oxygen free radical 130

ROS 131 superoxide anion (0.2_), hydroxyl radical (HO.), hydrogen peroxide (H,O,) Hludu

=)

. . a z:g/ A o a Yo adg A dgl v o Y =
Superoxide anion mmumammaaﬂmﬁmllmuamﬂmamwmuaﬂ 1 a7 ‘Vlﬂﬁilllﬁf}ﬁll
F

adg { @ a . . 5 a a
ainaseuaed 1 a1 meluluTaneunisazia superoxide anion 1NN Yuediulsmmoendou

A lulyTanowase
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4 1

. I { a o a o . .
Hydroxy! radical rflueyyaniigniiiaienniiga 1nNa9nNIIINAUUBY superoxide anion

uag hydrogen peroxide

. A Aaa 1 (] 9 { I . {
Hydrogen peroxide annUfnse1lusumenatedis Fagniaswilu hydroxyl radical f

quus e 1ou lmingan s Tou nleseandiaa (glutathione peroxidase) duilulumsnlaoungalslou

(glutathione) L‘ﬂuclugﬂaﬂﬂﬁ?hlﬂﬁ ﬂgm”lﬂau (oxidized glutathione) g hydrogen peroxide 3&9n

v Y
alaeu 1w

1 3| a a
Yamamoto et al. (2003) sy ROS iuwananninnszuumsmunueadsy (uuuly
a [ a d 1 9 4?} 1 ad
29NWLAU) ﬂl@\?iT\?ﬂWﬂIﬂﬂﬂﬂ@ m&JMWtaaﬁaﬂmy ROS fa]ﬂﬁi'l\?slluil'lﬂﬂig'ﬂ']uﬂ'liﬂluﬁ\‘]mﬁﬂ@]iﬁ]u

TulyTaneuase (mitochondrial electron transport)
M13NUBYYADASY

Ny (2547) lAsSunedeszundiueendiadu (antioxidant) tagIa 1vuuaniamsdayulns

[~ Y a o @ dal
Tumsduaisamuesndadu aall

] a v ~ a o ' ) { o
Gluﬂ'ﬂWW‘iNﬂWEﬁJﬂﬁﬂlﬂiﬂullﬁ%ﬁ@n‘ﬂ%uﬁZ“]J“]JSgl}THfJfJﬂG]iLWKH’E]Q IﬂﬁmWﬁﬂTﬁﬂ1ﬁ1€l’i)1§Ha

a

' b
dasehadeiu wu desdumsihaneluiuninnizuiums  peroxidation @I ueyyaddsl

a [ 1 A

Aa A A d Y 1 a o
UszansnmlumsldonasouvesTuanadiiuewnoyyadase  Mldeyyaddszawnaninnu

Y a d‘

~ 2 'y =2 ad A s ' ~
[@DYTUINUU ulmﬁ@ﬂllﬂﬂ\?@laﬂﬁﬁ@u’tﬂﬂiﬂlﬁﬂﬁ@u‘] UBDILHARA ﬁ?uﬁ”ﬁ@nuauya@ﬁﬁgﬂlﬁﬂ

adg v < IS a 2 A 1 3 o o s A 9
eLaﬂm’e)u”lﬂuaaﬂfnzﬂma!,ﬂumggaaﬂﬁzgﬂuuuwum"lmﬂuaumwnmmaa Lumﬂmmsmuawa

a = [ a2 adg Y
@ﬁﬁgllﬂ’rll]ﬁ1m1§ﬂﬁluﬂ13ﬂﬁ‘]J@]'Jﬂ']ﬂﬂﬁlilﬁﬂﬂlaﬂgﬁﬂullﬂ

Y a yq A A =2 Yy & Y
ﬂ'"li@]Wll’f)lgiJuaﬁi% wu"lﬂiuwvagu”lwmmﬂwmwuﬂ ﬁ’JﬂJﬂQNﬂ!L?@WﬁlliJﬂ’JEJ BFIF1TATU

pyyavaszNNUIzeyluzveaasnizendn physiochemical substrates (398113

1. Isoprenoid derivatives 1@un carotenoids uay tocopherols

=~

. z o ‘ : .
2. Phenolic substances Lﬂuﬂqnﬁﬁnm‘ﬂﬁﬂ Fa1lsznouaie polyphenol ttag flavonoids

Q

. ' v a Y
flavonoids ﬁtﬂumﬁmuauy’aaﬁiz laun

- flavones 1% luteolin Tu parsley Liag thyme

'
Y AAa a A

' . . 9
- flavanones (%4 naringenin luwaqmﬁﬁgqaﬁuﬂujﬁ'lﬂucﬁ
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' , o < A = A A
- flavonols %4 quercetin lusivien uSenlaa ueiila 1¥93 W3 WU LAY

4
Iniuaa

- flavonol 15U taxifolin

- isoflanones 1% genistein Gluﬁ%mzqaﬁa

- flavan-3-ols 151 epicatechin

, A =
- anthocyanidine %4 cyanidins Tuxe3 OJU NITIYVLAY
1 Qs’

- catechins wu ualiatazin
3. silszneuniiTnssadwvesnsaezii Tu 1w ngan'ls Tou (glutathione)
4. nyaluiu
5. u3He 1Y Farley

1 v I3 9 a [} [ g 1
lusrameaurasdainasdueyyadassruRgIny EEGERN VIT ML

. . 1 z 09; A o P o [} a Aa A 9
antioxidant defenses 0g 2 %u Funsnnulwboymivraanazateluluin wu Jaiud wawals

1
v A a = ]

Ia a ) . .
v uazTaeuleiaa 10 Tasdmddingyhgalunsan chain reaction veseToYYADATY 1998

Y
o ! o

[ o [} 4 . . 5 d
Hostumivyad hildgniate drumelumadazil antioxidant scavengers Fsazaoiluadsae

= 09.: £ 1 a a A 4 4 a . . 4
ondunile 1w Iandud eulsingalslon wleseendaa (glutathione peroxidase) tou lasi

4 da a . . <
glulosoon lad Aailuaa (superoxide dismutase) waztou lmiuanauad (catalase)

1 4
Yamamoto et al. (2003) 5181 lusumeszlinszurumsisuaugaan ROS fnady

@ { o [ ' <} o { 4 a )
Tagna lnnanftmihiniuguavgadinannaemsimrinnveseu lsiduesndadu

L s & ' o . . o

(antioxidant enzymes) melurad Faldun ou'lad superoxide dismutase (SOD) uazou layyd
o v A ' 9 { s s . .

catalase (CAT) Tagiou laliisaesdatiazsmnunlasueyyagilnlosoon lad (superoxide radicals)
J o s ' g { I J

TrtnanedlulsTasnu nleseenlesd (H,0,) noulwiewdu udmlasulinaeduluanavenitaz
a ~ dyw = o S A 9 Y J .

ponguluiiga  wennnidlimihnuvesenlmidioug & laun euled  glutathione

. L .
peroxidase wazieu layd thioredoxin reductase
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Qﬂ?gﬂii%Elgl,!,iﬂﬂﬁ’E]ﬂi]3“]J51ﬁi]'lﬂilau‘1/l§81u‘lmﬁmu@1?i15 uamzumiﬂmﬂaumm@auma

a Y 3 Y o A o a A a
11!1/]']\1!@]1!’6]11415111!53ﬂ%ﬂﬁﬁﬂﬁﬁ]mﬂﬂ@th %uﬂizmumi‘wmuwmﬂaumiﬂiumwmua1mi

a

4 { 4 J J 1 1 a a
FovuauiNanMziauga  IaegauniomiativzdiwasogunntazaussanumIniyaulaves
= Y & W= 9 S o ' Yy a A Ao g
gns saudlesiumsgnaiuveasonuniiGenslinale wenanildlinanemsadiaiaiunsuilu
4

A o @ . . a [N
1NasiaaznTa lvaiuaedu (short chain fatty acids) dnde melumaduemssainiuszuy
a a 1 & Aa A ' 1 1 <3 1 o @ v dy
unemeedrisnimsasunlasegaasanal uaeds lsnawiemeansatSussuuainani

1 1 [ . a a v
Ifegluannzauaald dadinziifladedaisg dwuderdosunue 019 813 aisinevesdad

1AzYAUNI IA149 (Conway, 1999)

a [l [l { g o < o [} % I a !
Tumaduemsdiuie  Useneudeanidiud ldanuazdr 1dIve FoouduuSnand

a

A o o a % 1 Y a o 1 1 a 4
m’:‘mummuﬁumﬂauw?ﬂ mnmmﬂanﬁ%3ﬁ‘}J33Glﬂﬂ'iGUfJQQauw?wumuumﬂmminmﬁuq

1 ] I 4 § ] a . . 1 1
nazdulngasiwsounaisen lildeondion  (anaerobic bacteria) ldun  uuaiiGelungu
Streptococci, Lactibacilli, Prevotella, Selenomona, Mitsuokella, Megasphera, Clostridia,
Eubacteria, Fusobacteria, Acidodaminococci and Enterobacteria IAHIMADUDIIHITNNIUNT DY

= ° Y] Y] ' A 4 a s v

Ltasﬂﬂﬂnmmaﬂmaﬂum wu Tnausanlsa Joa lnuxaa lsa uay sugar monomers 1HUAY WYN
[ o o 1 a % a ( 3 @ qu/ .
danomndedr 1dlng uazimanszuaumswinlasyaunsdli Ididunsaluiuaedu (short chain
fatty acids) 1&un nyaezdan (acitic acid), nyaInsnlewn (propionic acid), n5A1ININ (butyric

. a . . dyw 9 [ 1 9
acid) wagniadlasn (valeric acid) wenaniidalduanan (lactate) UazMWHN A28 (Jensen,

2001)

soa el uyagns

2 9 A A v v WY a Y Y 1 & Qo o 4

duginmsedagnaemsmluilpividesgmmih g udetandninngiwansznuy
T A 9 o A A = 4 =
asdaaaen WuAsilymiwaniznema AlaumguInAyatazveudsnnsugns aeauly
[ 1 v <K dyd d' [ U = aov
danuuazguruanaszmindillygmia  vazwsenezaauazusamiymainanas 10Ul

A Y 2 a o Y = 9y
wmnmeinaastaaseaunauluyagnias 01 mslsvszaulisaulugasonns msldwaglaalu

Y
9 1 [ Y 9 1 Y] @
qn391M1s neuduanmsliuseau Tlsauues 1hwag Taasauniu (Kerr et al., 2006) ttazuondINTid

[ J
1mMIdsueenlszneuueI91M13a8 (Jensen, 2001)

Tugagnitszneulifreesaeg mmnovatosia uassdllszneuwan laun lulasiou

a 4 . . % 1 A
wouTwdoy (NH,") ensdsznoudunidszmeld (volatie organic compounds, VOC) #edenaug

U
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. , .

anuadon (Zhan et al., 1997) Tugagnsvzil luTasnuivaunaeninms l4ise Tominda ozl
1 %) = a =54 9 1 2 4 .

mstaatdesmaen Tulsuazmslsznoudunidszive ldoangomeaz dunadon (Miner,
Aa o A A A A I o Y a 2

1999)  MmswFynunauyauaznavuen Tulenguusauamgi lvssuumadurieloaazauna
L4 a J . [

m3szmeafes leimsitefsuy o1sualudsisaunaznganialddie (Schiffman, 1998) wagdad

' A 2 o ~ ~ = A ° ] Y 1o

FBNUNMSANFIIUYeszauton Tuileneluaeninmsszuigems iawe  Iwaildmsidngde

@17 (puberty) Y84gn3eI91n11nA (Otto, 2003)

(=1 1= ~ 1 qgj v A = A = 4 a
Tuyagns liisauativen Tudlominiu Saliasoua on dunanTdsdu nhlInd naznsaesi

A A ) ' =< P ANy 1A A
Tu NUAUNADHAININNTYDUUASAATY T1TIHATU 1&un Fuoea (phenols), N Uda (ethanol), U

Jd . [ 4 . . ! ° A A
Taad (indoles), #a'lWla (sulphides), 1Y (amines) uazmounluau (mercaptans) #il¥inanau

Tuyagns Idunu (Jensen, 2001)
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SsautuMIdY
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anInNnao

9

=2 Y v ~ Y o 4 3’ o a
lumseinuimslgansadarevnnmnmlugnsyuil legngnseny 11 dlamt (hwminmae

4

Uszanm 28 Alan$u) Wugnwawy 3 aeus (Largewhite x Landrace x Duroc) $11au 192 ¢ Taw

1 I 1 :l @ 1 I Yo { ' o o
uisgnsoentdu 6 ngua az 4 $19 az 8 éa quld lasueisnaassiuanany insnaaealu 3

%24019 AiD 11-16, 17-20 ag 21-24 il
91%13NAA09

! I Yo A~ v o ' A A o 1
gnignguld 1asuemisnaassiuana1eny 6 ngu (M50 2) NsZADTITOIMNITANG AW
ANMUABINTVBIENT IULAaZF9UeIMITaan Tafuuziih Tag NRC (1998) dauilsznoutaz g
NI INFULYDIDINITNADOUAATFNOGUAAITUMINN 3 9 IMINARDIAAZNGUNARDI IULARY
] 1 <] A o a 4 J . . ax
F901YYNIUN VU 1BNINIAATIEHRIALTZNo UM Inruz Tay proximate analysis A1MITNIV0

AOAC (1990)

9

M131391 2 9IN1INAABIZNINI 6 NG

NANNARDY AMMTNARDY
oA & Ay 1 a o
AU 1 oSN S uasaiane1uINNMNg (0IM13AIUAW)
1 = l:‘ Q) v tﬁ' U a a QJ a o
AU 2 PIMIAIUAVNATUATANAMEIVINNININTEAD 100 HadnTu/ATansueInIs
ngua 3 PIMIAIVAVNATUATANAEIVINNINFINTTAD 200 HadnTu/ATansueInI3
nauN 4 PIMIMIVAUNATUATANAKEIVINNINFINTZAD 300 Haansu/ATansueInI3
nauN 5 PIMIAIVUANNATUATANAMEIVINNINGINTSAD 400 HadnTu/ATansueInIs
v { { a a o 4 a { 1Y A Aa o oA o
Ngui 6 91 1IMUANNIAS UNAAN MRS UNUTUNIINMIMNTZAY 300 Tadnsw/nTansy

[RNigNP]
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dlsznovvesnrins 11-16 dlai 17-20 v 21-24 st
et - 6.99 9.48
412 Tna 42.46 28.95 16.62
PRGETGEL) 10.86 5.49 6.77
darlu (60% CP) 4.94 2.00 1.81
mndudlzvds 13.82 25.96 37.92
Yifuthdy 0.69 1.00 0.90
mnddes (44% CP) 23.70 25.96 23.02
inde (NaCl) 0.26 0.35 0.36
uoa- lagu 0.20 0.18 0.09
Auoa-un 15 Tetiu 0.08 0.12 0.13
1ea-n3 lotlu 0.10 0.10 0.09
TuTunnagseuroama (P=20%) 0.89 0.90 0.81
Wisiod 2.00 2.00 2.00
s 100 100 100
pansznouvedlaruzaInmImuIn (%)
Tilsau 17 16 15
wiaulsalsy Towld Rlaunani/nn.) 3100 3100 3200
lgiu 4.0 4.0 4.5
ety 3 3 3.5
AT 1 1 1
Woaneoia 0.7 0.7 0.7
lagu 1.15 1.07 0.98
w15 Totiu+Fanu 0.68 0.66 0.62
n31 Tawly 0.28 0.28 0.28
N3 lotu 0.21 0.21 0.19
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w3eananTilsan

yaInTeaiiod M3y proximate analysis
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Homogenizer
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Spectrophotometer

UAUNINAAOI

= = Y ! G4
Tums@nmil "lmnuwumimamzflmmuqmuyjim (completely randomized design,
9 o d o Y] 1 I 1 1 :j g} Y
CRD) Tagligngnsery 11 diansi $1udu 192 @7 misgnseanilu 6 ngu nquaz 4 91 H1ag 8 a2
9 o = o ' N Yo = ' Y o ' A
‘a(L‘Wﬁlﬂ 4 Q7 UasINAINY 4 97) quiw"lmummimamwu@mmmu Mmmsnaaodlu 3 BINDY 7O
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a 'a a [ (% [ a { Y a {
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dasuanile = Wninemsnnu
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WnnaMwNUY
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NMIANHIAY UV ﬂagga asziazNINIUalaase
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[ [ @ @ a a o 1 3 o 1
dmSumsAnuasiiFinoyyadaszuazmsdweyyaddszil hlaeduinudiediudengns
{ @ 4 1 J % o <] a
‘ﬁfﬂﬁj 11, 16, 20 uay 24 dleanw NNNNNYUNAADI NYUAAADIAT 8 AN V]Wﬂ?ﬁlﬂﬂlaﬂﬂﬂﬁl’lmﬂ@"ll@ﬁ

. . a a aa a3 o’/’ M ] o ] o
Q’ﬂﬁﬂ?ﬂﬁa@ﬂla’ﬂﬂ jugular vein USuas 8-10 Haaans LeNNUNIFTULAZNATEN @]’Ji’]ﬂ'lx‘]“?fﬁugﬂ

1 ] 1

=1

W lUAeszimszauves malondialdehyde (MDA) it by-product ﬁgﬂua%aﬁaizﬁawﬁqﬁgﬂ
Nawﬁumﬂﬂﬁﬁ?maaﬂc'ffm&f}’umm"lmﬁu &3Emsidautlagunnn Uchiyama and Mihara (1978),
Ohkawa et al. (1979) uay Asakawa and Matsushita (1980) Tasuaaawasonuilugilvees
thiobarbituric acid reactive substance (TBARS) #3ei3enges 31 TBA value dauwmmhifugﬂ
lasramszduvealisan (asallIng) ﬁﬁqm%ﬁuﬂﬁé’fmﬂﬁﬁ?maaﬂc?maf}’u 181 glutathione
auiTmsigautlaaunan Elman (1959) 1ou'lwyd glutathione peroxidase auIsmsidautlagun
910 Tappel (1978) wag Armstrong (1998) tou T superoxide dismutase mﬁ%ﬂﬁﬁﬁmmmm

[

910 Mccord and Fridovich (1969) uamau"lcnﬂ catalase M1ITNINAALYAINIIN Beers and
. . 4 Qy 1 < % ' g o ,
Sizer (1951) uwag Aebi (1984) Lngﬁaauqﬂmwﬂam llé'qmﬂumaﬂmﬁaﬁu (Psoas major
) Y
muscle) YBIENILAALNYUNANDY NYUNAADIAL 8 # 1on3I93A TBA value (TBARS) M!ﬁaqm

@

AT NAAL1a3u191n Ohkawa et al. (1979)

msAndnaulsznnsvesgaunsaluyagns

1 < @ 1 1 1 [ {
qUINUAI0E1YAENINNNNNGUNAADY NUNATDIAL 8 A2 NgnIeIy 11, 16, 20 uay 24
o 4 o 1 I <3 v ) o dy
ﬂ"ﬂﬂTﬁ Qﬁ@ﬂiﬂﬁﬂﬁnlﬂuyaﬁﬂ Lﬂ‘]Jmﬂ“lflﬂiﬂuﬂﬂl@ﬂi’!ﬂiiﬂﬂﬂﬁ\‘] HIYAFNTUININTINISLT DAL
Y
) a -4 a ! , . . ' .
mnuummuﬂiwmﬁﬂauﬁﬂ 3 wiia lAun 1¥e Escherichia coli, Bifidobacterium spp. g

Lactobacillus spp. MMWATMIVD I51Y% (2544), Roy (2001) 1taz Bonjoch et al. (2005)

= (% o)
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1 I @ 1 1 1 @ {
qUINUAIPENYAGNINNNNNGUNAARY NGUNAADIAY 8 A2 NgN3I0Y 11, 16, 20 Az 24
o ¢ v g < o A o a ¢ o
dlai Tagyagnsdenarniuyaaa 1NDNNNTHINVOIGNT IABATI 1HDIINATIVIATIZHIZAL
=
voauou Tuiieluya

a d aa
ﬂ1§3!ﬂ§1$ﬁ%@ﬁﬁﬂ1\?ﬁﬂﬂ

o 9 a Jd Ay Y o a 4 .
HUIVBUAVDINITTUIADITANC) m"lmmmimam ll‘]J“I/]Wﬂ'li’JLﬂi'lzﬂﬂ’J13JLLﬂ§ﬂi’Ju (analysis

of variance) wazfSeuiouanuLANANYBIAINATEHINNGUNAADIIAY]Y Duncan’s new

[

. an o < o [N} {
multiple range test #1eTsunsuadad sy Tasimuaszaioding 139 p<0.05
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HAnN1Tn ﬂﬂ’ﬂ\‘iLLﬂS%Q’]‘ifﬁ

a d d =
Naﬂ1§'3!ﬂ§1$‘ﬁ®\‘iﬂ‘l.li$ﬂi’)‘]J‘VlN!ﬂNﬂlﬁ]ﬁiﬂ‘”uﬂui’nﬁ1§ﬂﬂﬁﬂﬂ

[ 1 1 1 1 o 4 [ 4
NMIGUAIDINDINITNABOIAALNGUNAADY TUNNFIIY (11-16 e, 17-20 dilav

Y o, a J J @ {
wag 21-24 diam) masanimsziesnlszneumaniivesinyuy Usinguadauaniluaisen 4-6

ANAIAY

d' a L4 J = 1 [ J
319N 4 Nfﬂfﬂi’J!,ﬂﬁWﬂ?J\1ﬂ‘]_]i8f‘l@‘]_l‘VINLﬂ11GUfJQIﬂ%u%iuﬂTﬂﬁﬂﬂﬁﬂﬂﬁ(ﬂi%%ﬁﬂw 11-16 dan

nau anwmy Tlsau s dols  upadow  weavle¥a 1 (%)  WAINU
nAava (%) (%) (%) (%) (%) (%) (%)
ﬂﬁjll 1 89.95 17.37 4.18 3.00 1.12 0.73 6.31 4090
ﬂ’ej:ll 2 90.12 17.53 4.22 3.02 1.00 0.78 6.44 4063
ﬂ@ju 3 90.14 17.39 4.26 3.00 1.04 0.80 6.30 4072
ﬂﬁjiJ 4 90.01 17.39 4.28 2.89 1.02 0.75 6.36 4060
nqus 9028 1760 426 2.98 1.00 0.74 620 4080
ﬂ’q'll 6 89.93 17.36 4.20 2.98 1.04 0.75 6.20 4070

d' a 4 4 =\ ] o 4
M1319N 5 Nﬁﬂﬁ’JLﬂﬂZ’I’T?Nﬂﬂi%ﬂ@“lj‘I/]NLﬂiJelli’]\ﬂﬂ“]fuzslu’fﬂﬂ'liﬂ@mﬂﬂfc(ﬂiﬂﬂﬂ’fﬂq 17-20 ﬁﬂ@ﬂ‘l’i
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ngu anwmy Tsdw s doly  upadun  wWeavea 1 (%)  waanw
naaey (%) (%) (%) (%) (%) (%) (%)
ﬂ’ej:ll 1 89.00 15.98 3.97 2.82 1.10 0.75 6.69 4126
ﬂfjll 2 88.60 16.01 4.00 2.80 1.13 0.74 6.40 4110
ﬂ’q‘gj 3 88.95 16.03 4.02 2.78 1.10 0.79 6.45 4110
ngua 8911 1602 400 284 1.19 0.75 6.60 4150
ﬂfjll 5 89.23 16.00 4.08 2.76 1.10 0.71 6.50 4120
ﬂﬁju 6 89.47 16.04 3.98 2.80 1.09 0.71 6.52 4135

! a s o ! o ¢
msnﬁ 6 Wﬁﬂ13')!,ﬂ51$1"if]Qﬂ‘]Ji$ﬂ’é)‘lJ‘VINLﬂﬁ61]f]\1Iﬂ%u%iu@WﬁWiﬂﬂﬁﬂﬂf‘Iﬂi%’Nfﬂq 21-24 ﬁﬂﬂﬂ’i

ngu anudy Tsau it dols  upadon  Weavle¥a  iéh (%)  WAINU
nAavY (%) (%) (%) (%) (%) (%) (%)
ﬂfjll 1 90.59 15.15 4.03 3.50 1.10 0.68 6.59 4229
ﬂﬁju 2 90.41 15.20 4.08 3.65 1.13 0.70 6.60 4273
ﬂq'u 3 90.14 15.00 4.09 3.45 1.09 0.68 6.70 4283
ﬂa:u 4 90.23 15.02 3.98 3.38 1.08 0.72 6.80 4238
ﬂﬁjll 5 90.08 15.08 4.10 3.40 1.19 0.70 6.59 4265
ﬂi;j:ll 6 89.98 15.06 4.09 3.48 1.13 0.67 6.48 4280

WEIGUENﬂ1‘3'!?;1’%3»1f;ﬂ‘iﬁﬁﬂ‘HE]1‘lJ%1ﬂf'nﬂ‘lf1d6§ﬂiﬁﬂﬂ1ﬂﬂ1§ﬂ?\ﬂﬂl@x‘lﬁ!ﬂ‘i

[

nnmsAntems Iasananeninmamnlueisaniszozaeg  AszAU 100-400
Haansuaen 1ansueIn1s AoduITONMNMITHAA WUMISIESNETENAreILNMINFINTLATAINE
(= v Aa PN Aa a = [ % dy 3
lifinasedsumemsinu mansyauTamasaoiu tazdasuanie Tugniszezian (01g 11-16
o o, 1 o o, [ [ I~ 1 3 A
dilandd) wazgniszeziu (01g 17-20 dilav) uaed1alsnam snwanmsnaasanuNgnIszezani

Yo { a Y Y a a {
lasuemsmunuuazemsiimsasuasanareunnmnnluszauaes Imsesyaylanae
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1w 1 1 v o w 1 a o 4
G]?J’JHQ:QT‘I’JTEJEJN Uy ‘V]N’ﬁ'ﬂ@] l,lIE]l,‘]JiEJ“IJLWEJ‘]Jﬂ‘]Jﬁﬂi'V]]lﬂT]Ji’TIW'Ii UAIUNTUVDINAANUNTT

a Y A
UNUUUNNNITAT (INTNN 7)

o (% 1] o, 1 =) [ { Y] 1
AmTugnIszezyy (01g 21-24 dila1) WUNMIATNATANARIIUIINNINTINTE AV
= 1 a d’a 3‘ v W d‘ Q' d! 9 % a o d‘
lutinanedSunaemisnnu vazihmind Ny FadeandsanauIFeVes Mason et al. (2005) f
P = A A ~ 2 ]
lafAnpDawNavoIM ST UEIAUTFUTMNINT UV TUe TGN FawamInaaudaliiviu
maasuasnussuswnana ldninyider hillnadeaussonmmsnanuesgns  (p>0.05) iues
= [ [ Aav d' 1 1 [ 09/' AN Yo
REINUNLIIUITEUOY Ko et al. (2008) ﬂwqumimmazﬂqwﬂammw"lﬂ Sunaz lu1asvasaen

IS S d‘a 3’ v o d‘ Q' 1 % 1 2w o W aAa
HUFaemInnu taziinAINy LlﬁﬂG]Nﬂuﬁ)ﬁlNulﬁJﬂJuﬁlﬁ'Wﬂiy‘ﬂNﬁﬂﬂ (p>0.05)

613 l5AA Glumﬁﬁﬂ]sﬂuW‘U’ﬂﬁﬂiGlUi gozqu (019 21-24 dland) 1185uomnsiiasuens
afaneuINMNNfissdy 200 faansudenlansue1is ﬁ'ej”mmaﬂudj}aﬁﬂihqﬂﬁﬁluﬂa;umuqu
(14.28%) Lmxﬂénﬁﬁmﬂ%’waﬁﬁmcﬁgmuﬂumqmié’ﬁ (11.48%) ognTsdAYNINaDa (p<0.05)
Fwaaslumsneil 7 Fadeannan1snaaeaved Ko et al. (2008) fisy dmmmamﬁammqmﬂ’cjuﬁ

9 @ an

Yo 1 Yo = =W 1 Y] 1 [ P=N-%]
lasuuag li'lasuridondiswanarenued lulivedAgneana (p>0.05)
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83 NUNAADI P-value
ngufi 1 ngui 2 ngui 3 nguii 4 ngun 5 nguN 6

Wnaemnafiau (PlanTw/aTu)
11-16 dand 1.68+0.04 1.68+0.03 1.67+0.03 1.66+0.02 1.74+0.06 1.61+0.02 0.3022
17-20 ey 2.30+0.03 2.37+0.04 2.30+0.03 2.24+0.04 2.31+0.02 2.31+0.01 0.1749
0104 §lenyi 2.75+0.05  2.74+0.08  2.56+0.05  2.59+0.05  2.63+0.07  2.66+0.04  0.2309
1104 §lenyi 2.16+0.04  2.18+0.03  2.11+0.03  2.11+0.02  2.16+0.05  2.11+0.02 0.4656
ihniindfufasulasnie (Mansw/aiu)
11-16 ddanl  0.70+0.03°  0.71+0.03°  0.72+0.02°  0.72+0.02° 0.71+0.01°  0.67+0.03°  0.0471
17-20 deavi  0.85+0.04 0.83+0.03 0.794+0.04 0.7740.02 0.83+0.04 0.86+0.03 0.4590
2124 §any 0.87+0.04 0.94+0.03 0.94+0.03 0.92+0.03 0.90+0.04 0.88+0.04 0.4325
1104 lanyi 0.7840.04  0.79+0.02  0.79+0.01  0.79+0.01  0.80+0.02  0.78+0.03  0.9892
Saswaniiie
11-16 dlansd 2.42+0.04 2.36+0.10 2.34+0.15 2.32+0.08 2.44+0.02 2.42+0.22 0.1050
17-20 e 2.72+0.16 2.80+0.13 2.93+0.14 2.90+0.10 2.81+0.11 2.70+0.10 0.8783
2124 fleny 3.15+0.08°  2.93+0.05°° 2.71+0.06° 2.80+0.07%° 2.94+0.08™° 3.05+0.15°  0.0150
11-04 §alenyi  2.80+0.13  2.75+0.04  2.67+0.05  2.66+0.05  2.71+0.03  2.71+0.10  0.8139

abc @ A [ = o 1 1T Ao o
’E)ﬂHTﬂﬂ’NﬂuGluuﬂ')!ﬂfnﬂutlﬁﬂﬂﬂ'ﬂllllﬂﬂﬂ’]\iﬂﬂ'lﬂmuﬂﬁ'l

[

HAYRIMSIESHASANAKENLIINMDTIFDIzAVDYNada 5z UG5

GINRNG

2@ (P<0.05)

NIMIATUATANANNVIINMNIN IUTLAVANY  doTzAtYYada I TUFTUURIgNTTze:

149 HAMIATIVFAUAAIAEAT TBARS HUNAMNT0ATIVNVIEADYE TBARS 1ATu%149 0.60-2.65

TaoA1 TBARS Tuusazngunaneslunniieerguesgns (11 16 20 uaz 24 dla1) tanuuanang

(% 1 A o
fuoe1e ity

o w

o

a

AYNNADA (p>0.05)

aaaaanalua1sen 8
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M3 8 WaYBIANTANANEIUIINNINGINBAT thiobarbituric acid reactive substance (TBARS)

Tu®Suy (Mean + SE) 1039gn33286139)

T

m NUNAADY P-value

TBARS ngui 1 nguN 2 ngui 3 ngu 4 nguN 5 nguN 6

11 §lai 2384022  2.65+0.39  2.11+0.14  2.17+0.16  2.39+0.23  2.47+0.10  0.5518
16 §lanyi  1.81£0.41 1424025  1.4140.27  1.79+023 1474021  1.90+0.25  0.6662
o0 denyi 0.88+0.07  1.14+0.10  0.88+0.17  1.12+0.15  1.11+0.08  1.10+0.10  0.3290
o4 lenyi  0.60+0.06  0.70+0.70  0.61+0.07  0.62+0.04  0.78+0.06  0.64+0.06  0.3560

HAYIIMSIEIHASANAKEILDINMDF IR STAVA SN UOYNada sy uwarasn

dmiumsasimsgdszauvesasdeyyasasz lunarmi  lddmsansivainnate
a SNY 1 o . P . . P =&
W1 mes AN s¥a glutathione, tou a3l superoxide dismutase taziou lai catalase #91l51ng)

NANAADI IUAIT 19N 9-11 AURIAL

a @ Y { 1 [ [ 4
mﬂﬂﬁlﬁi11’(5(15ﬁﬂﬂmﬂﬂWﬂ‘]ﬂﬂuﬁ%ﬂUﬁLMﬂQNﬂuﬁluﬁ‘(ﬂi@w 11-24 dlav wamsnaaos

Y 3 1 o . 4 . . o 1 1
naraelifiuasza glutathione, tou ol superoxide dismutase taztow lai catalase Glutmazﬂqu

o aa

naavanANnuee e lledayneadd  (0>0.05) Tunnsaery  delaenald  glutathione,

g

9
v AA v

. . Y I ~ Y dy o 9 a o
superoxide dismutase g catalase %zgﬂ‘lmﬂuﬂ%u 3@%1%U0%ﬂ15ﬂ1mu1uixuumm@aﬂ%m%u

4

wd‘ d‘d a d‘d a gy a q‘; a [} =1 1 Q‘ ]
YU VlﬂJﬂﬁlﬁﬁJﬁi:‘luul‘V\li'ﬂllf]‘ﬂ‘ﬁ@]”I‘L!i’)ﬂﬂ%’mclfl! 2N VIUN ITUAQAVIUNUISAVUDI

a

11917

glutathione, superoxide dismutase e catalase Tigavu (Veerendra Kumar and Gupta, 2002;

U

) 2
Gupta et al., 2003) 8enal5Aay TumsAnmasadl linugnisana1n
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1 Y 4 . . 1 {
nnmsguasavszaueulal  glutathione peroxidase Tuwaiaivesgnsszezyui 24
[ 4 ~ 1 Y 4 . . 1o Aa a o
dland (519 12) wunszauveseulyi glutathione peroxidase lTunguidimsasuaisana
nenMN Iuszan 200 Hadnsuaen lansue1ils IAINNIINGUNARDIDUY FIUANA190E191]

v o w aa

WodhAYN19ana (p<0.05) ApANADINLNIUNAABIVBY Juskiewicz et al. (2008) NNUIMYNARDIN
Y A a 9 [ = [ Y A Aa o
1@svemnsniimsiasudteasanaretuannlum (Wseauas polyphenols Ay 850 daansu/
[ @ 1] Y] 4 . . (Y
N34 A1TaNANYIY) Tuszdy 0.01 uaz 0.02% Hszauoula] glutathione peroxidase N1NU
75.7+2.8 waz 76.3+2.8 gha/ladans wael awday Fageniviynaassi lasuemising

1 A v o W aa & . . I < v &
(64.0+2.7) 2INUUITAYNNADA (p<0.05) %3 glutathione peroxidase WHueu lmidamitalu
{0 { a 4 4
antioxidant enzymes W¥eomlasueyyadasz lalasau wesoonlusd (hydrogen peroxide, H,0,)
v & o Aas A& ¢ v e A o da W ¢
Tnaeduih Teeligadlendulaunees daiumsisamevesdaiiseaueulel glutathione

H v b4
peroxidase TuiSmags swflunamldwadianueaunsalumanldon H,0, Tduihldunniu

d! dy 1 Y 19 Y Yo = a [ 1
G])’\‘lﬂﬁ%“]J’JllﬂTﬁuﬁ]3GI)"J81‘19_1f]\1ﬂ’L!!Glf’ﬁZﬂJJGl‘Vihlﬂi1Jﬂ’JHJLﬁﬂﬁ?ﬂﬂWﬂﬂHyaﬂﬁigﬂ\‘lﬂaTJ

H @ 1 ] 4 . .
MINA 12 HAVIAIANANEIVIINANFIADITLAVIDY Loy glutathione peroxidase (Mean + SE)

Tuwaait (univml) vesgnsszezyu (24 d1la)

Glutathione NANNARDY P-value

peroxidase naNn 1 NaNy 2 naun 3 naun 4 naun 5 NaNN 6

24 §ansf 81.79+6.33°  90.19+2.65° 108.76+4.96° 86.21+3.83° 88.42+2.80°  82.24+2.65

0.0019

[

> gnwsiannulunnufeiuugasnnutanavedelitiod Ay neata (P<0.05)

HaveIMSIEINMIENANeIUINNINT IS InauTegaun3dluyagns

dmsumsldasananorunnmnmluemisgnsszezaies Nszau 100-400 Haansuse

Y
a o 1 a a 4 J . e . .
nlansueIms Glaﬂ‘imm!fdvai;auﬂ?ﬂ 3 nau laun E. coli, Bifidobacterium spp. g Lactobacillus

Q

Y
spp. U5ngHan1snaaeIndil
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=2 a dil . A 1 A o 4
nMsAnyTINaEe £ coli Tuyaueegninyieeigaieg wuney 16 uag 20 dilaw
NEUNAADINLMIATUAIANAKEIVIINMAFINTEAD 100, 200, 300, 400 Haansuaen lansueInis

1 { a a o J a ! Y a a o 1A [
LL@%ﬂqwﬂﬂﬁﬂﬁﬁﬁfﬂﬁ!ﬂﬁllWﬂ@lﬂﬂ!cﬂﬁ1illﬂuuuﬂwﬂ1§ﬁ}1‘ﬁ‘i$ﬂﬂ 300 Haaniuaen lansue1nis

9 v aa

Y
(nqunaaes 2-5) Hsmande E. coli luyauanannuedis litiieddynieada (P>0.05) ualu

o

YR  WuMANguUNARINiMSIEs NS ENANeILINNNRILANguALMSIES UREAS N

v

F4 1
a Y a . Y ' J 1 ' v o
Msunuiunemst Tsuande E. coli luyatfesninguaiugy Fuanannuegieitsd g

a0 (P<0.05) (M131990 13) APAAADINUHANITNAABIVDY Yoda ef al. (2004) NszyNesanaINgn

A

AA . . = =% 9 ; A A ) di’ A A 1 9

NY¥DI1 epigallocatechin gallate 3Ji]‘1/l‘ﬁ°lumimumfau‘1mmiﬂ E. coli Ll,aszal,l,‘]mmiﬂﬂfﬂiﬂauﬂ 14
o = v o = ; Y A ' [ = <y ;

TuiueufefuAuMsANYUDEIANYEY  Mbata  (2007) N3@UNTIANANNINGNTAIUTD
a A . 9 dyw =\ Y dy A A a A Yy a

uuaiise E. coli 18 wazuennniifilinnuainsalumsdudeunaiiGeriaouldaie o1 S.

E4
aureus, V. cholerea, utag Proteus sp. Hon9NH 1uauIdeund Su et al. (2008) §14521Na3annn

= ' ° & AA A 9
‘]f'ILGUEJ'JﬁTiﬂiﬂ‘]f’JEJa@i]'lu’JuellﬁJ\‘]L"]fle,LUﬂ‘ﬂLiﬂﬂﬂﬁliiﬂhlﬂ

] k4
dmsumsnldsun)aswe/Sinanse  Bifidobacterium spp.  Wunluyagniveynngy

Y ¥
nAapd (ngqunaaes 1-6) Hisinau¥e Bifidobacterium spp. Indifeany Famnatenued1alill

o Y]

Hod Ay 1and Tunny1901gUeINIINaAaa

o

o) dy 1A d' a dy ] J
lunsglveu¥e Lactobacillus spp. wunumMslasuulaslsuangelusiesesdovegns
I ' A o o, A 1 1 A a o
srezianuazgnIszozIy (Me1g 16 dilaim) 91na1sln 13 wunngunaaedanimsasualsana
NIWINMNFINTZAD 100 200 300 tag 400 HaanTuaDN 1ansue1Is HaznguNAaeInlmsasu

Y
a o 4 a a . U 1 1 @
wammmmnmuuumqms% HSuauie Lactobacillus sSpp. Gll!ﬂ;ljﬁﬂJ'lﬂﬂ?TﬂQiJﬂTUﬂN UANANNU

o aa

1 S o tﬂ‘ ) 1 1 tﬂ‘d =) (%
YNNUITAYNNADA  (P<0.05) uazmawmimﬂmmazﬂqumaamumsmﬁumﬁﬁﬂﬂmmmﬂ

o

A% WUNMSETUATARANGILIINNINATEAVGI (300 uaz 400 Naansusen laniue1nis) U

Y [
Usmando Lactobacillus spp. Tuyawnnmsasuasananetnmn luszaud (100 way

A o v

A a o 1A o 1 o an (R I J a g
200 llaﬁﬂill@@ﬂiﬁﬂﬁll@’l’ﬁ’li) DYNUUYITIAYNINTADA Lmﬁ]EJ'Iﬂiﬂﬁ'liJW‘]J’J'l‘]Jiiﬂm&%fJ

g

Lactobacillus spp. TuyagnsveIngunaaednimsesuasanang1unmng luszaugauandad

o a

1 1 Y a 4 Y a a o 4 a
E]EJN]lllﬂdJuﬂﬁ'lﬂﬂJ'ﬂNﬁﬂ@ Lﬁ@tﬂ?EJ“lJLﬁEJ“Uﬂ‘]Jﬂ'liLf’fillNa@lﬂm"ﬂﬁ'ﬁuﬂuuu‘ﬂNﬂWiﬁH
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d‘ @ 1 a dy a A o 1
M1519N 13 Nﬁ‘l]@\?ﬁ"liﬁ'ﬂﬂ‘ﬁﬂ']‘ﬂﬁﬂﬂﬂWﬂﬁb'WﬂﬂﬂﬁﬁJTﬂlL“ﬁ@ﬂﬁuﬂi‘c’J (Mean + SE) Glmgjaqmizﬂzmm

T19M3 NENNADDY P-value

ngui 1 ngui 2 ngui 3 ngui 4 ngun 5 nguN 6

1S3au¥e Escherichia coli (log,, CFU)

11 §lawi  6.78+0.08  6.57+0.22  6.68+0.14  6.43+0.12  6.46+0.10  6.36+0.09  0.2452
16 ddanyi  6.31+0.06°  5.40+0.06° 5.48+0.09° 555+0.10° 5.38+0.09°  5.40+0.09°  <0.0001
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ABSTRACT

This experiment was carried out to investigate the effects of crude extract from Camellia
sinensis on growth performance, oxidative stress marker, antioxidant and anti pathogenic
bacteria properties, and the fecal ammonia level in pigs. A total of 192 commercial hybrid
(Largewhite x Landrace x Duroc) pigs aged 11 weeks were divided into 6 treatments, four
replicates of eight pigs (4 males and 4 females) each, in a completely randomized design. The
six dietary treatments were basal diet without crude extract from Camellia sinensis added
(control diet, T1), diets supplemented with crude extract from Camellia sinensis 100 (T2), 200
(T3), 300 (T4), 400 (T5) milligrams per kilogram feed and diet containing commercial tannin 300
milligrams per kilogram feed (T6). The results showed that average daily gain in the commercial
tannin group was significantly decreased compared to those of the control and diets
supplemented with crude extract from Camellia sinensis groups (p<0.05) at 11-16 weeks. For
the 21-24 weeks of age, it was found that feed conversion ratio in pigs fed diet supplemented

with crude extract from Camellia sinensis 200 milligrams per kilogram feed was significantly
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lower (p<0.05) than those of the control and the commercial tannin groups. There were no
significant differences in thiobarbituric acid reactive substance (TBARS), glutathione,
superoxide dismutase and catalase among groups. Glutathione peroxidase in pigs fed diet
supplemented with crude extract from Camellia sinensis 200 milligrams per kilogram feed was
significantly higher (p<0.05) than those of the other groups. It was found that Escherichia coli in
feces of pigs fed diets supplemented with crude extract from Camellia sinensis and the
commercial tannin groups had significantly lower (p<0.05) than that of the control group.
Moreover, the results showed that Lactobacillus spp. in feces of pigs fed diets supplemented
with crude extract from Camellia sinensis and the commercial tannin groups had significantly
increased (p<0.05) compared to that of the control group. In addition, the fecal ammonium was
significantly decreased (p<0.05) in pigs fed diets supplemented with crude extract from
Camellia sinensis and the commercial tannin groups. Furthermore, it was found that the TBA
value in meat (Psoas major muscle) of pigs fed diets supplemented with crude extract from
Camellia sinensis and the commercial tannin groups had significantly lower (p<0.05) than that

of the control group.

Key words: Crude extract, Camellia sinensis, TBARS, antioxidant enzymes, pathogenic

bacteria, fecal ammonia, pig
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Tuszén 200 Taansudon laniue1is (NgUNARLN 3) TAMINNTINGUNAADIDUT FILANAINDE
ledAnymeana (p<0.05) awaaslumseil 3 deaAndeInUNUNAABIYEY Juskiewicz et al.
(2008) Inumynaaesi Idsue s nimsasudlsasanare1uan lun (H5EAUa3
[ A A o o o o [ 4
polyphenols (ML 850 Naansw/nsu ansananeny) uszay 0.01 uag 0.02% Nszauen lasl
glutathione peroxidase 1111 75.7+2.8 waz 76.3+2.8 gilg/lagans wanait a1y Fagand

d‘ Yo a L] A v o w an ti! .
wumaam“lmummﬁﬂﬂm (64.0+2.7) dyNUUIMIAYNNTDA  (p<0.05) %3  glutathione
. I &Y L . . {1 { a s
peroxidase ITuonlaidaviielu antioxidant enzymes Naolasueyyaddszlalasiou ules
s ) & o & P iy

ponlwa (hydrogen peroxide, H,0,) Idnaailuii Taeligatiemiulaunaes duiumsisiane

v I @ L4 . . a [~ o 9 I
yoadailiszauou 14l glutathione peroxidase lulsmage adlumailfgaatinnwawnsoly

H d oy ¥ % ¥ 1 u 1 %
mawlasu H,0, T Idnniu Fnszuaumstizdetlesiuaad 1w lasuanudemenn

DUYADATTAINAT
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H o 1 o 4 . .
M9 3 WATBIATANANILINMABINDTZAVDY Ty glutathione peroxidase (Mean + SE)

Tuwaait (univml) vesgnsszezyu (24 d1la)

Glutathione NANNARDY P-value

peroxidase  NAN 1 naNy 2 naNy 3 naun 4 naun 5 naNN 6

24 flani  81.79+6.33°  90.19+2.65° 108.76+4.96° 86.21+3.83° 88.42+2.80° 82.24+2.65°  0.0019

[

> gnwsnannulunnufeiuugasnnutanavedelitiod Ay neata (P<0.05)

a 4 s A 1 1A @ 4
ninmsAn)Tnanse £. coli Tuyavesgninyiaergane wuiiely 16 uaz 20 dilan
NAUNAADINUMIIATUAIANANIILIINAINGINTZAY 100, 200, 300, 400 HadNTUADN lanTuO1MI3
uaznguNAaRIRlMIETUNAAS U ATUNUTUNIIMIANTEAD 300  HNaanSusen laniueImis

o w

v
(nqunaass 2-5) HFuaude E. coli luyauanannuedis hifidedidgneada (P>0.05) ualu

o

yuzReITY  wumangunaassiimsasuasananeIunnnnLaznguAimMsas unans

a Y A a dal . Y 1 1 d! 1 % 1 =% o
FUNUHUNIMIMN BT E. coli “lmgauaammqumuau FILANA NN UDYNYUITIAYNN

a0a (P<0.05) (M350 4) doANABINUNANINAABIVDY Yoda et al. (2004) AszyNATANAINTIN

A
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NMNINTLAY 100 200 300 uaz 400 NadNSUADN lansuoMIT HAZNGUNAABINLMIETY

v
a [ 4 a 9 a . 1 1 1 [
WNAANUNTITUNUUUNNNITAN ﬁ‘]hlﬂm!%ﬁ] Lactobacillus spp. ml“L!i‘;I,a‘JJ1ﬂf‘I’J'l‘ﬂij}Ji‘;]’J‘]Ji‘i]ll UANHNNU
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pdiidodayneana  (P<0.05) uaziipiaisanlutsazngunaaoInimsadsuasananeIuan
AT WUNMTATUEIANANEIVIINNINGITLAVGY (300 uaz 400 Haaniuaen laniueInis) i

9 '
Usuause Lactobacillus spp. luyaunnma@suamsanane1unnmnm luszaudl (100 way

v 1A A o %

Aa A o 1 o aa 1 1 < 1 a dy
200 Naﬁﬂﬁﬂﬂ@ﬂjaﬂiﬂﬁﬂﬂ"ﬁ) DYNUUITINYNNTDA LW]’E’]EJNulﬁﬂﬁn]W‘U'JTﬂﬁJ'lﬂ!LG]f’ﬂ

Lactobacillus spp. TuyagnIveIngunaaednimseIuasanang1unmng luszaugauanda

o w A

1 [} o aa [ a a o 4 a
’E']fJNthfIUfJﬁTﬂﬂJﬂNﬁﬂ@ LiJ’E']L‘]_IgfJ“LILﬁEJ‘]Jﬂﬂﬂ?ﬁ!ﬁil]Waﬁﬂm“ﬂﬁTiLLﬂuuu‘ﬂNﬂTﬁﬁ}T

o

d‘ o U a tﬂy a -4 1
319N 4 Wa“ll’f)\iﬁﬁffﬂﬂ‘ﬁﬂ"lllﬂTﬂﬂTﬂ%?@@ﬂiM?ﬂ!L“Bﬂﬂauﬂﬁﬂ (Mean + SE) Gluy.aqﬂﬁszﬂzmqq

31835 NGHUNAADA P-value
ngudi 1 ngui 2 ngui 3 nguii 4 nguN 5 NguN 6
ﬂ?mmﬁ%’a Escherichia coli (log,, CFU)
11§ 6.78+0.08  657+0.22  6.68+0.14  6.43+0.12  6.46+0.10  6.36+0.09  0.2452
16 §ari  6.3140.06°  5.40+0.06° 548+0.09° 5.55+0.10° 5.38+0.09°  5.40+0.09°  <0.0001
20 dalai  7.45+0.09°  6.64+0.18°  6.44+0.20° 6.62+0.16° 6.43+0.13°  6.77+0.02°  0.0009
o4 §lai  6.92+0.04  6.08+0.25  6.05+0.32  6.14+0.25  6.35+0.30  6.03+0.11 0.1062
USsnaue Bifidobacterium spp. (log,, CFU)
11 dai  3.85+0.57  3.18+0.60  4.52+0.52  4.00+0.74  4.26+0.65  3.97+0.60  0.7406
16 dlai 4164055  3.78+0.79  3.92+0.60  4.42+1.08  3.48+0.55  4.17+1.01 0.9691
20 1oy 3.49+0.40  3.62+0.84  4.12+1.17  4.78+0.84  3.58+0.52  3.48+0.45  0.7978
oa e 5.10+0.75  3.44+0.44  373+0.43  462+0.85  3.37+0.74  4.06+0.93  0.4926
ﬂ%mml‘%’a Lactobacillus spp. (log,, CFU)
11§ 846+0.17  8.62+0.20  8.31+0.06  825+0.07  8.48+0.09  8.20+0.05  0.1706
16 §eri  6.25+0.08°  7.66+0.10°  7.62+0.20° 8.35+0.20"  8.63+0.21°  8.40+0.14°  <0.0001
o0 dalavi  8.30+0.12  8.35+0.06  8.49+0.08  8.21+0.06  8.18+0.06  8.37+0.11  0.1857
o4 §lei  7.58+0.33  8.15+0.24  7.92+40.08  8.12+0.21 8.16+0.29  7.75+0.03  0.3746

> gnmsiannulunnufoiuuaasnnuuanasedelitiod Ay neana (P<0.05)
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MNNITNN 5 wuszauuen Tuileluyagniveangunaaednd AT anaeIIINNING

1 3 1 { ) a o J a 1 1 v o w aa
NN saNIngulEsURAAs U asUNUIUN MM lnanasedsiiivdnynieana (p<0.05)

! [ J 4 ) a Y 1 @ d
fignsony 16 uaz 20 dilai vezloimadsumsanaeruanmnanae laudery 24 diav

q
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@ o

wunszauven Tutyluyagnsanatedaiitisdngyneadn  (p<0.05)
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1 [ = dy 9 [ awv % d‘ 1 =y
MnvIneNMsaaseavLey luHetlaeandoanUNIUITIVDN BI1Y LlazABY (2547) anunmsiasuly

o w

d' (% =S ] 9 = d’l 9 1 =
PINTEAU 4% Gluqmmms 11wamﬂammmmuimua“lmgaﬁumuﬂﬂizmﬂmu‘lﬂammuﬂmﬂm

g

NNa0A (p=0.042)

M319N 5 waveIananeuINMInNmdeszauuen Tt (Mean + SE) Tuyagnsssozeigg

3TAY NUNARDY P-value
uwonTauiiy nguit 1 ngu 2 ngui 3 nguii 4 ngui 5 ngui 6
11 §Ja 17574020  17.49+0.49  17.79+0.06  16.90+0.94  17.71+0.35  17.65+0.36  0.8196
16 §ari  63.60+0.75°  53.66+0.92° 51.51+1.95° 52.89+1.56™ 47.18+1.13° 54.24+3.46°  0.0003
20 dlanyi 751141317 65.07+1.48° 54.29+1.02° 53.14+1.72° 50.42+1.29° 53.14+0.91° <0.0001
oa §lanyi  56.05+1.71°  56.62+3.63° 35.58+2.24° 39.68+3.09° 43.43+253” 46.97+1.04° <0.0001

@ﬂHiVIG]Nﬂumll.!LLﬂ’JLﬂEJ’JﬂHLLﬁﬂQﬂ’JHJLMﬂGINBEJN Heder ‘nnaaﬁ (P<0.05)

a o dy o B T 1 A
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Y J

a a a Y § [ a Aa o a (% J § J c; 1 1
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L] w o w aa (% d' 9 % aov
ﬂ’)“]JﬂlJfJEIN HIFIAYNNADN (p<0.05) auaadlumsn 6 @9andesnuNNIeVeY Ko et al.

I Y [
(2008) Nswnuling TBA lwilsvesgnsnguilasumsiasuTds luTeansudiennszau 0.5%
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=

1 Yo a = A Y
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A 1 1

0.5% 3Jm°1mmaumuﬂmmq HodAgyneana

Y '

(p<0.05) UBNINLIINIIBNUNAMTANEIVD S Tang et al. (2002) 1@vimsiaSuans catechins M
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1 1 4 [ o [ 3 . . ]
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9y v
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I 1 = 1 1 A o A =t = Y 1
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o

(1.87+0.38 umol/g egg yolk N 2.42+0.66 pmol/g egg yolk)

v b
M3197 6 HAVDITNTANANGIVIINMINTIROA1 TBA' (Mean + SE) vouitlodugns

TBA NANNARDY

value naNy 1 naun 2 naun 3 naNy 4 naNN 5 naun 6
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agl

=2 Y Y 1 qa;l 1 o 4 =3
ﬂWﬂﬂWﬁﬁﬂH1ﬂ1ii‘BﬁT§ﬁﬂﬂﬁ81ﬂﬂ1ﬂﬂ1ﬂ‘lﬂﬁluf,t(ﬂ‘iﬁ$8$ﬂ1\10] ALAe1y 11 dUat aude 24

@ L4 ' a @ 4 a us.;’ 1 1
dland awnsaagd1dn maasuasananeruanmanluensmemsnangnsiu lidioaaag

1o

Y v
TuRanadsaoaussonnmInaaudl  uadalidnemnrisanlSuasouuaiitenelin  aanau

=} a aan a o - dy o a'lllﬁ} dy @
LL@‘JJINLHEJGlulI“a’Qﬂi uasaﬂmim@ﬂgﬂﬁfnaaﬂ«mﬂ%uﬂlaﬂmuuimueﬁm A UBNINUFITANA

P
a =

o ' v 9 o <Y A o
’HfJ'l‘Ui]1ﬂﬂTﬂ“]ﬂEN?HiJﬁﬂG]f’JElﬂigiﬂuGl‘l’iflﬂﬁ‘1/]NWHGUENLEIH1%NGHH?JE]ﬂcﬁlﬂ%ulwuﬁﬂﬂlu Tﬂﬂmww

U

4 . . 4 o w a 4 1 v J
rou la3] glutathione peroxidase Lﬁam%ﬂauyaaﬁizmﬂiuwaamemqmﬂﬁm

fafanssulszma

AnzAItoveveugudNinOUNpIUEIDaYUMIITY (@) NIdldmsaiuayunuive

q

a o 4 [ 4 o A aw 4 J
LLaSWa@]ﬂﬂl‘ﬂﬁ15'ﬁﬂﬂ‘ViEJ"I‘]J’1]1ﬂﬂ"lﬂﬁﬂlﬁ@1%1Hﬂ"liﬂ1luu\1"luilﬁ]EJ uazmmammﬂwmqm NK ¥hsu

v

o 2 o W P 1 A °
DUNDIDUIN ﬁ]\iﬁ?ﬂﬁ’]sﬂui ﬂl@ﬂlﬂ@ﬁﬂTuV]iuﬂTﬁ‘ﬂTQTUVIﬂa@Q



68

1PNA13019949

= 491 v J Aa va A A A A a o
VYTV Uaunswe. 2544. ‘]J&]‘]JG]ﬂWﬁﬂﬁ%'J’JT]Eﬂ@"IW"Ii 732434, @19192%INY auzAalmansias

Inenmans uIneduaEaTNaas Insuvaswmaay, uaslyy. @aduu)

Y 4 a v d =y a v 4 9
390 lasyanuui, 055074 wateywy, o5UseWus duasy Lazgand deIuwug. 2547. M3 le

Jdo

ayuInsumuiiugs (uw) dedussanmmsnigay Tauazanuauysalnuguesunnszm

Y]

A @ Jd @ = [ J A Aa a 4 a
illu‘]J‘Ll, U. 86-91. ?Ll AUNTATA LTAUATS, DY DIAUTNT azilaeds 99nil UN, YITUIDNT.
s oA

msdszauanms ayulnglne: Tomauazmadenlmivesgadmnssumsnandad agen 2

Fuil 15-16 uns1AN 2547. TsauNATUENT, NFUNWA.
Aebi, H. 1984. Catalase in vitro. Methods in enzymology. 105: 121-126.
Armstrong, D. 1998. Free radical and antioxidant protocols. Humana Press, New Jersey.

Asakawa, T and S. Matsushita. 1980. Coloring condition of thiobarbituric acid test for detecting

lipid hydroxide. Lipid 15: 137-140.

Beers, R. F. and |. W. Sizer. 1951. A spectrophotometric method for measuring the breakdown

of hydrogen peroxide by catalase. Biol. Chem. 194: 133-140.

Bonjoch, X., E. Balleste, A. R. Blanch. 2005. Enumeration of bifidobacterial populations with
selective media to determine the source of waterborne fecal pollution. Water Res. 39:

1621-1627.
Ellman, G. L. 1959. Tissue sulfhydryl groups. Arch. Biochem. Biophys. 82(1): 70-77.

Gupta, Y. K., M. H. Veerendra Kumar and A. K. Srivastava. 2003. Effect of Centella asiatica on
pentylenetetrazole-induced kindling, cognition and oxidative stress in rats. Phramacol.

Biochem. Behav. 74: 579-585.



69

Juskiewicz, J., Z. Zdunczyk, A. Jurgonski, L. Brzuzan, |. Godycka-Klos and E. Zary-Sikorska.
2008. Extract of green tea leaves partially attenuates streptozotocin-induced changes in

antioxidant status and gastrointestinal functioning in rats. Nutr. Res. 28: 343-349.

Ko, S.Y., I.H.Bae, S. T. Yee, S. S. Lee, D. Uuganbayar, J. |. Oh, et al. 2008. Comparison of the
effect of green tea by-product and green tea probiotics on the growth performance, meat
quality and immune response of finishing pigs. Available Source:
http://findarticles.com/p/articles/mi_6917/is_/ai_n29464665?tag=artBody;col1, January 4,

2009.

Mason, L. M., S. A. Hogan, A. Lynch, K. O’Sullivan, P. G. Lawlor and J. P. Kerry. 2005. Effects of
restricted feeding and antioxidant supplementation on pig performance and quality
characteristics of Longissimus dorsi muscle from Landrace and Duroc pigs. Meat Sci.

70(2): 307-317.

Mbata, T. I. 2007. Preliminary studies of antibacterial activities of processed Kenyan and

Nigerian tea. Afr. J. Biot. 6(3): 278-279.
Mccord, J. M. and |. Fridovich. 1969. Superoxide dismutase. J. Biol. Chem. 244(22): 6049-6055.

National Research Council (NRC). 1998. Nutrient Requirements of Swine, 10" ed. National

Academy Press, Washington, D. C.

Ohkawa, H., N. Ohishi and K. Yagi. 1979. Assay for lipid peroxides in animal tissues by

thiobarbituric acid reaction. Anal. Biochem. 95: 351-358.

Roy, D. 2001. Media for the isolation and enumeration of bifidobacteria in dairy products. Int. J.
Food Microbiol. 69: 167-182. Cited H. Beerens. 1991. Detection of bifidobacteria by using

propionic acid as a selective agent. Appl. Environ. Microbiol. 57: 2418-2419.



70

Su, P., A. Henriksson, C. Nilsson and H. Mitchell. 2008. Synergistic of green tea extract and
probiotics on the pathogenic bacteria, Staphlococcus aureus and Streptococcus

pyogenes. World J. Microb. Biot. 24(9): 1837-1842.

Tang, S. Z., J. P. Kerry, D. Sheehan and D. J. Buckley. 2002. Antioxidative mechanisms of tea

catechins in chicken meat systems. Food Chem. 76(1): 45-51.

Tappel, A. L. 1978. Glutathione peroxidase and hydroperoxides. Methods in enzymology. 52:

506-513.

Uchiyama, M and M. Mihara. 1978. Determination of malondialdehyde precursor in tissue by

thiobarbituric acid test. Anal. Biochem. 86:271-278.

Uuganbayar, D., I. S. Shin and C. J. Yang. 2006. Comparative performance of hens fed diets
containing Korean, Japanese and Chinese green tea. Asian-Aust. J. Anim. Sci. 19(8):

1190-1196.

Veerenda Kumar, M. H. and Y. K. Gupta. 2002. Effect of different extracts of Centella asiatica on

cognition and markers of oxidative stress in rats. J. Ethnopharmacol. 79: 253-260.

Yang, C. J., l. Y. Yang, D. H. Oh, |. H. Bae, S. G. Cho, I. G. Kong, et al. 2003. Effect of green tea
by-product on performance and body composition in broiler chicks. Available Source:

http://cat.inist.fr/?7aModele=afficheN&cpsidt=15029477, December 11, 2008.

Yoda, Y., Z. Q. Hu and W. H. Zhao. 2004. Different susceptibilities of Staphylococcus and gram-

negative rods to epigallocatechin gallate. J. Infect. Chemotherapy 10: 55-58.



= = % d
ﬂ151QL!N‘HQ11!5‘1]58‘1Jmﬂﬂ'3ﬂq1]§$ﬁ’\1ﬂ

71



1. 91 WNUNU

1.1 Grant chart ifssufsunanssuntaus ludoraue Tnsams LaznanIsuNNi1agg

= = v J
mamunulsaumeuinglszasn

NANGIHN / NIFTALUUIY

\ A d' Y
FrundUaUD I uUBIaUDIATINS

v A d' a wa a
‘U’J\‘llﬂﬂuﬂﬂ{]ﬂﬂ\ﬂuﬂiﬁ

10

7 8 9 10

11

12

13

14

15

16

17

= v
1. m3eudnInaas
[ = 4
Tanssuginiainiely

Ii\‘lﬁ@u WENUDINITNARDN

F
2. @UHUMIBOIANT

<
3. LﬂU%@HaﬁNiﬁﬂﬂWWﬂﬁ
a S o 1
Wag@ INUAIDYNYATNT
S o ll A <
INUNIBYNLaDALLASIND

f198190111TNAADI




1.1 Grant chart fSsueunanssunaus ludoraue Insans HaznanIsuNtiiIege (fo)

| A d' 9 | A d' a wAa a
- .- Frund U U I uUBIa U IATINS WIuneuNlHiinauaia
NANgsN / N1FALUUIY
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 11
J
4. wnz@¥auaziuiu VIivViv|v VIivIv|Vv
dy a =4
1FDYAUNTY
5. Ansigrauami Insug v v
V9401115 NAADY
6. 1WEUTIWIUANUAIINTN v v
50U 5 1A UN 1
a 4 @
7. A5AUATIZHILAY v v
=
won Tuieluyagns
8. 93 UATIHIZAU ViV VIivVIv|Y
TBARS, glutathione,
superoxide dismutase
ay catalase*

a { 9 a { o a [
1.1 Grant chart WfSsumeunanssuitaus ludeiaue Inganis tagnanssunniese (9o)




| A d' Y \ = d' a wAa a
a o a *113emaumauﬂumamuﬂmama memau‘nﬂgummma
NANGIHN / NITATLUUNITU

1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
a Jd aa
9. WNTIHVOYANNADA viv vVivi|v
ajilwanisnaasauas
IUTIBNUIVENTTU
4
auygal
a 9 A Y Aa a 4?} 1 Y a va A = o o a J
HIenme): * fanssulude 8 Ndedanaranavuluseninamsnaasanaviealiams esmnaisall xanthine oxidase dMSVMINTIVNNATILH

[

. . a dy [ A o Y 3 =2 o 9y Av @ 1< =~ a [}
superoxide dismutase ianmsganuyy rannnimadlalyluasausn s lvmasaiivainuluasmiernned lngseuuinnsy
o 9 1 ) A Yy 9 1 9 = Qle a Aa [l S 9 ] A o o
Wl ldansomSeumsazareinsuanududumiveu’ld  SnnslSuanaaeglassouvesviaussyivesnn  lusngiegiiili
v 9 1 Y
. A o v A [ . . 1 1 o
lyophilize 14 anzdatedidadulodadoasinil xanthine oxidase vaalninnaeiszms gansaitisuudesldarsoaisniidszum 90-

] ] < [} A Y = v Ya v <K Y A t4 9 Aa wva dgl ~ a
120 U ’E'JEJNUlSﬂGHiJ (111!GH’NT]G]E]Qi@ﬁﬁlﬂhiﬂﬂ@ﬂﬂﬂi%tﬂﬁ ﬂm%E\\!’Ji]ﬁl"l]\ihlmwuﬂﬁ@]i’li]l,ﬂuhl%nT]TQWE]QlJQ‘]JG]ﬂﬁﬂIHiﬂ@ﬂ 1 YU

A Ay Y Y, v A o . .
wonmitien1ni Idszy A luunua siudeeu e glutathione peroxidase

a 9 ' 1 4 Y o Aa A Y v 9 9
= 9nnanssulude 8 dawanoioalimsduiiunenssulude 9 arin ldae




1.2 myafSeuivuingdsyeasd nanssuinauauld fanssuiiduidumsuwazmain ldsuaaoalnsans

(v d
Jagiszaan

a d' 4
ﬂ‘i]ﬂiﬁl’ﬂ’JN!!N‘l-!nl’J

DONISHAAUTHUMS

N yo
Nﬁﬂ‘lﬂﬁﬂﬂﬁﬂﬂiﬂiﬁﬂ1i

HNLYie

1. el 1dmavoans e
AIARANILINNING
ADTUITONINATHNAA

VOIGNT

- 1389gn301y 10-26 d1lawl

- AvagnI0Ny 11-24 dlad

- ladoyaaussonmmsnan
WoIgns laun Usual
Y

da o =
DIVIINDU, HIHUNAIN

4 2 o &
INUYU LaSDNTLANIUD

[ @ P o

- 9@ 10-11 Kms
t;’ d‘ o
eunelsuann
dainanesnouiangu

nAaaody

o < = ~
- MMmsResgnIneegn 24
dla  ifleeninlsums
dy Y 4 o
BRIV GGERLLMT
MAYATIMNTINN oA
gnainlsudoeaiiony 24
o s A o =2 =
dlai  iwefiledans

J a

Uszgnd 1% lunamswan

1FIQATINNTTNOE 1N




1.2 myafSeuiouiagdsyeasd nanssuinaumnld fanssuiduidumsnuazwai 1dsunaoalnsans (Ao)

a = v
n@nssumnuwu"h

a d‘ o =S
NIANTINNAUUUNT

d' Yo
Nﬁ?’ﬂﬂﬁﬂﬂﬁi’)ﬂiﬂiﬂﬂﬁ

AuoYYAdATZUDIAS

ANANIVIINAINY

glutathione, glutathione

peroxidase, superoxide

dismutase, catalase iy

Y
TBA value luitodu

anmas lumslddues

Auoyyadase

(Y] Jd
Ingiszasn HIUNENTO
A4 = y o & 0 & o vy A
Cefinkwaveamsld | - dhimsmizide  wazaiin | - himsmizde uazasaniy | - Iddeyaman)asuulag -
g v o 4 a 4 o g a 4 a a o
ATANANYIVIINNING UIUTeAUNT Y ST aUNId Usuagaunsdluyagns
1 o a =4 o 3 ° A 4 a 4 [ 9 1 a dy .
ADVIUIUYAUNTULLAY FININMIAATIZH AAAIUAATIZHIZA 1@un USwaude E. coli,
seauoN luleluya szavveen Tuteluya won TudieTuyagns Bifidobacterium spp. tag
ans ans Lactobacillus spp.
- numsilasuudasves
Y =}
seauuen Tuigluyagns
4 =55 a L& yaz a g = Y] A a o
_ MONAFOUGNTIUMT | - ATINUATIZHATHIIA - ATIIATIZHAT TBARS, | - N5 1U9NTV0IaTananieny | - U5 1imes 1y

=2 = v A
NIANEIDN 1 A7 ND

glutathione peroxidase




VorauIUL

77



78

VolaUBIUL

ya v

nnmsanymaaoinieldinsams “msldmsanaverunnmamnlugnsyu” amgdIveny

U

(% [ 1 a 9 a' a [ 1 y
ﬁﬂﬁlﬂWWﬂJ@\‘lﬁ1iﬁﬂﬂWfJT]Jiﬂﬂﬂ'lﬂ“]ﬂiu‘l’iEﬂEJl,!,\‘lyiJ ?faﬁuuaﬂmmzmamummzmnmumm‘lﬂﬁ

o [} Y] = Y 1 = [ ng; =

1. ﬂ’1iﬁ'ﬂﬂﬁﬂ1ﬂfﬂ1ﬂﬂ"lﬂ“]ﬂﬁﬁJﬁﬂ%’?ﬂaﬂizﬂﬂumﬂmuﬂﬁlugaﬁ;ﬂﬁUlﬂ!,‘ﬂu’t’)ﬂ"lﬂﬂ ANUUN
LA A A o o - I

miﬂgﬁil’OEJ'NEJ\WH]ZiJﬂﬁ‘Wﬁlu1ﬁ'ﬁ’ﬁﬂ@WEJ1°lJi]1ﬂﬂ1ﬂG]5ﬂu§]“]J!,!,1J‘]JﬂJE]\1Na@ﬂm"mWE]Gl,"]fﬁﬂ

nauney Tuteluyagnslugaamnssumsnangns

@ @ 1< a v v :
2. W@Ju’]ﬁ’]iﬁﬂﬂﬂﬂ?ﬂﬁ]’]ﬂﬂ?ﬂﬂf’uﬂuﬁWﬁLﬁﬁﬂJiu@TﬂTiﬁﬁ? Tﬂ&lmmﬂuﬁmﬂsxmmﬁm
osnnamsanareunmMnmiauauialsuaugarenuaue s HazKIvan

UsuauuanGenslsala

v v P [
3. msimsanunuanlusdnwedudugns lumsduesndiadu



	1.pdf
	2.pdf
	3.pdf



