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ABSTRACT

This study is aimed to investigate the effect of bamboo charcoal powder,
bamboo vinegar, and bamboo charcoal powder containing bamboo vinegar (BCV) at different
levels on the growth of bacteria in vitro and to study the effect of BCV supplementation in
weanling pig diet, including 2 experiments.

The first experiment was of examining the effect of bamboo charcoal powder,
bamboo vinegar, and bamboo charcoal powder containing bamboo vinegar (2:1) at 0, 0.5, 1.0,
1.5, 2.0% and antibiotic on the growth of Escherichia coli, Salmonella typhi, Bacillus subtilis and
Lactobacillus plantarum in vitro. Compared to the control group, the use of bamboo charcoal
powder at the level of 2.0% had inhibitory effects on the growth of all types of bacteria. Using
bamboo vinegar at the level of 1.5% resulted in the inhibition of E. coli, Salmonella typhi and
Bacillus subtilis, but did not affect the growth of Lactobacillus plantarum. The use of BCV at all
levels reduced the growth of E. coli. The use of 2.0% BCYV inhibited the growth of Salmonella
typhi and using 1.5% BCYV reduced the growth of Bacillus subtilis and Lactobacillus plantarum.
Antibiotic could inhibit the growth of all types of bacteria.

The second experiment was of studying the effect of bamboo charcoal powder
containing bamboo vinegar (2:1) supplementation in weanling pig diet on productive
performance, diarrhea incidence, blood parameter and fecal bacteria. Thirty-six, three crossbred
pigs (Large white x Landrace x Duroc Jersey) weaned at 4 weeks were randomly assigned into 6
treatments in a completely randomized design (CRD) with 3 replicates and 2 weaned pig per pen
(barrow and gilt). They were fed with basal diet supplemented with BCV at 0 (control), 0.5, 1.0,

1.5, 2.0% and antibiotic for 4 weeks. The results showed that supplementing the diet with BCV



(8)

did not affect body weight, average daily gain and feed conversion ratio. Supplementing the diet
with 2.0% BCV resulted in decreased feed intake (P<0.01) and higher feed cost (P<0.05).
Diarrhea incidence and hematocrit percentage did not differ after feeding with BCV (£>0.05).
Supplementing BCV at various levels did not affect fecal Lactobacillus spp., but the use of 2.0%
BCYV resulted in less fecal E. coli than the control (P<0.05). The use of antibiotics reduced the
growth of both fecal E. coli and Lactobacillus spp.

The results indicate that adding bamboo charcoal powder, bamboo vinegar and
combination could reduce the growth of bacteria in the laboratory scale. Supplementing the diet
with BCV at higher levels had affected feed intake and feed cost significantly. BCV
supplementation had the effect of reducing fecal pathogenic bacteria, but did not affect the

existence of beneficial bacteria.

Keywords: Weaned pig, Bamboo charcoal powder, Bamboo vinegar, Escherichia coli, Bacillus

subtilis, Salmonella typhi, Lactobacillus plantarum
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1.2.7. M3 uadNvealAv¥uz (Frandson ef al., 2009)
[ d‘ o 9 1 4 1 1 1 =1
a1 1ayuzgnuUdIgIsaanIuaIUAIg Y319 Insuzazll
1 v
asuulaan1sTuaiivaie 9619 NIVUIUNITA319 (anabolism) HAZYVIUNITHIAY
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| triglycerides |
glycogen glucose
= for energy ! ﬂ
pluconeogenesis fatty acids

fatty acids

>

---------- t skeleton muscle |

ketones Q
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other cells for | t

glycogen — glucose

amino

protein

-------------------- i il
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1. 1i@enmsnszaum s yay lauaznsiiauuesyaunsomiuilss Tew
Taena lngelumsidonsinand 2 na'lnde
' VA Y .. . . ' Yy L4
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2013)
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@397 1 A1 pH T2 UUNMUAUDINITVOITNTTLHZAI
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daiiln

Bacteroides amylophilus
Bacteroides ruminicola
Bacteroides succinogenes
Butyrivibrio fibrisolvens
Clostridium welchii
Escherichia coli

Lachnospira multiparus
Lactobacillus spp.
Methanobacterium mobilis
Methanobacterium ruminantium
Peptostreptococus elsdenii
Ruminococcus albus
Ruminococcus flavefaciens
Selenomonas ruminantium
Streptococus faecalis
Streptococus fecium
Streptococus bovis
Succinimonas amylolytica
Succinovibrio dextrinosolvens

Treponema spp.

Bacteroides ruminicola
Bacteroides uniformis
Bacteroides succinogenes
Butyrivibrio fibrisolvens
Clostridium perfringens
Escherichia coli
Eubacterium aerofaciens
Lactobacillus acidophilus
Lactobacillus brevis
Lactobacillus cellobiosus
Lactobacillus fermentum
Lactobacillus salivarius
Peptostreptococus productus
Proteus spp.
Ruminococcus flavefaciens
Selenomonas ruminantium
Streptococus bovis
Streptococus equinus
Streptococus faecalis
Streptococus salivarius

Veillonellae spp.

Bacteroides spp.
Bacteroides fragilis
Bifidobacterium bifidus
Clostridium perfringens
Clostridium beijerinckii
Clostridium spp.
Eubacterium spp.
Fusobacterium spp.
Gemmiger formicilis
Lactobacillus acidophilus
Lactobacillus fermentum
Lactobacillus salivarius
Micrococcus spp.
Streptococus fecium
Streptococus faecalis

Ruminococcus obeum

An: Luckey (1972)
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2.1. IMIAuIUMS

NIIINNUNUNIINAADY
| 1 4
FNUAUNTNAADILVUFNDYINTNY T (Completely Randomized Design,

CRD)

H f v Y @ 1 [ [N o ¥ @
msnaasan 1 Mmanageurdou il 1w irduatu'ld 1w uazmaaru il lHs st duaiu sl
1w @i@ﬂﬁlﬁ]%tuu VYO Escherichia coli, Salmonella typhi, Bacillus subtilis W@ % Lactobacillus

plantarum TugnwypIoIlfians

emsiaeuafiteillumsnaaes

1491115 Nutrient Broth (NB), Nutrient agar (NA), Lactobacillus MRS Broth
(MRS Broth), Lactobacillus MRS Agar (MRS Agar) (l8@& Macconkey agar & u‘%ﬂgﬂ”lumi L”E‘TEN
nuafiseTaeldluensnaIn NA 28 ¢ fo vhndu 1 aA3,NB 13 g Aothnau 1 8A3, MRS Broth
55.15¢ Gi@ffmé'“u 1 aﬁi, MRS Agar 67.15 g Gif)‘ljliﬂélu 1 aasuay Macconkey agar 51.53 g Ao

Wnau 1 ans awde waglde11§Fug (Octamix ; Colistin 400x10° IU, Amoxycillin 100 g)

) S A v o
MIAIYNUVANIISNOUHININA AN
9
WAN151Q 89 Escherichia coli ATCC 25922, Salmonella typhi W0 & Bacillus

subtilis ATCC 66331181% 13 Nutrient Broth (NB) N ¥ 94 37 03/ 1% ai¥od uas

a

Lactobacillus plantarum TISTR 850 11®1%15 Lactobacillus MRS Broth (MRS Broth) ﬁqmﬁnu

G

= q 9 a d' YA a a 1 . . .
37 osnusaiod Tuaaig lildeengwuie 1diimswsyan Tnegluszes Mid-Logarithmic

phase AMUNUWHUVDAEA] 10 Colony Forming Unit A8laaans (Otto ef al., 2010)
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subtilis W Lactobacillus plantarum
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¢ Salmonella typhi 1¥35 180N UNUNTNATOU Escherichia coli T 1805110 130194 (Watarai
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= o 4 o . A a = 9 a I
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. A a = Y a I o .
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2017)

MInageuNaveINId U1 iABN 151030 V0 3 Escherichia coli, Salmonella typhi, Bacillus
subtilis Wa Lactobacillus plantarum
mminaaeslasldmenuld b lusgauiuanaiani fie 0 (ngualuaw), 0.5,
< o VoA a Aag A Aaa Aa
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Ingredients (%) Baht/kg Cost (Baht)
Broken rice 19.00 10.40 197.60
Corn 25.00 10.00 250.00
Rice bran 5.00 9.50 47.50
Soybean meal (44%) 21.00 17.10 359.10
Extruded soybean 18.00 18.64 335.52
Fish meal (58%) 2.00 38.00 76.00
Milk powder 2.00 90.00 180.00
Oil palm 3.00 18.00 54.00
Dicalcium phosphate (P-18) 3.50 9.00 31.50
Salt 0.25 4.00 1.00
L-Lysine 0.25 95.00 23.75
DL-Methionine 0.25 160.00 40.00
Premix* 0.50 130.00 65.00
Sugar 0.25 25.00 6.25
Total 100 - 1,634.72
Feed cost (Baht/kg) - - 16.35

Calculated composition

Crude protein (%) 22.00
Metabolizable energy (kcal/kg) 3,300
Fat (%) 5.80
Crude fiber (%) 3.66
Calcium (%) 1.00
Phosphorus (%) 0.52

*Premix: 2.0 MIU vitamin A, 0.32 MIU vitamin D,, 2,000 mg vitamin E, 330 mg vitamin K;, 220

mg vit B, 450 mg vitamin B,, 4.5 mg vitamin B,,, 600 mg niacin, 100 mg copper, 150 mg iodine,

130 mg cobalt, 10 g iron, 8.8 g manganese, 8.8 g zinc, 25 g preservative, up to 1 kg filter.
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6. iaeanldlavasanillaals (Heparinized capillary tube) Uszuiai a1y
[ = a 9 = kY a % LY
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Percent haematocrit = (Packed cell volume/Total blood volume) x 100
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= [ 1A Y 1 1 = 491 9 Yy 9
maatvearaa iy bl Tdnlslumsnaaoanui waou I lWianusudosas 8.74 1815000
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laTasnudesas 0.027 uazl pH 8.2 muday
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wamsinztissntszneumaniivesthduaTulilnil¥lumsnaaes
a 4 %’ [ 1A
mM3dsziivesalseneumuniiveatiduaiu 1l lnn ¥ lunisnaasadie

IA5 09 Gas Chromatography-Mass Spectrometry, 7890 B GC-5977A MSD, Agilent, USA L& A1 3 Tu

A J @ ] a 4 < =} %} 9 v 1A 9
M3 5 NIMIFuAeEIATIEHenlszneumanivenihduniu i linldluninaaes

v 3y o vy v v . Y, ¥
wua iiduaiuld lhdsenevudae Organic acid 3980¢ 67.37 Alcohols 3980% 2.16 Phenol
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derivatives 3080¢ 9.47 Methoxy phenol derivatives 3980 3.18 Aldehyde and ketone 3080% 4.54
Heterocyclic aromatic compound 30822 2.59 Furan §0#ag 3.42 a15152nouduq Sevas 1.10 uay
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wamaNziinsnlszneumaniveswaa il ldswnuinaua Yulilknldlumsnaass
a J 1 [ Y %} [ ]
msdszmiussddsznoumuaivoansoru 1 lHsrunuiirduaduls 1n
[ 1 ~ 9 9 ama 4 . . a 4
@a5187u 2:1) N1FIuNINAa0IR135 AT 121 Inel 521t (proximate analysis) LAZAATIZH
@ v A . ax 4
a1 Iae141n509 Bomb calorimeter A125U99 AOAC (1990) a1suay TuTasu uay
laTasiou @2019509 CHN Analyzer 3aA1 pH 1ag pH Meter t@nalua15190 6 910015 g 0
@ [] a 4 4 1 [N % %’ [ 1A
Mog1niziesndszneunaaiveanaou 1 Hsmsuihduatu il lwnlslunsnaaeog
1 1 Yy 11 o ’é 9 o 12 dy 9 Y 9 A 9
wu o Il lWirunvinduatu Tl lHianurudosas 25.85 id13eeaz 5.59 1w ledosay
[ 4
66.37 WAITUTIY 5,866 kealkg M3VoUToEa 60.32 Tulnsnudesas 0.73 lalasauievas

3.79 1azdl pH 6.8 AUA AL
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ﬂ1§1\1‘ﬁ 4 @Qﬂﬂigﬂ@ll‘]/l'l\ﬂﬂfl"]]@\?W\?ﬂ'luvluwlﬂﬁcl&]ﬂuﬂ'ﬁﬂ@aﬂﬁ

Item %
Moisture 8.74
Crude fiber 77.58
Ash 5.93
Carbon 67.79
Nitrogen 0.39
Hydrogen 0.027
Gross energy (kcal/kg) 5,901

pH 8.2
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Item

Relative concentration (%)

Organic acid

Acetic acid

Propanoic acid

2-Propenoic acid

Butanoic acid
2-Thiophenecarboxylic acid
Guanidine
2-Hydroxy-4-oxohexanoic acid
Total organic acid

Alcohols

Benzene methanol

Ethanol 1-(3,4-Dimethoxyphenyl)
1,2-Diphenylethan-1-ol
Benzaldehyde

Benzene 1-Acetyl-2-(tert-butoxycarboyloxy)
1,4-Ehtanonaphthalene
Methanol

Benzene amine

Benzene ethanol

Total alcohols

Phenol derivatives

Phenol

Phenol, 2,6-dimethoxy

Phenol, 2-methoxy

Total phenol derivatives
Methoxy phenol derivatives

P-ethyl-phenol

60.29
6.75
0.08
0.07
0.07
0.07
0.04

67.37

1.07
0.30
0.23
0.18
0.10
0.09
0.08
0.07
0.04

2.16

4.18
3.53
1.76

9.47

1.36
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Item

Relative concentration (%)

4 - methyl-syringol
2-methoxy-4-methyl-phenol

M-Cresol

N1-Methyluracil

2-Methylaminophenol

Total methoxy phenol derivatives
Aldehyde and ketone

2-Pentanone, 4-hydroxy-4-methyl
2-Cyclopenten-1-one, 2-hydroxy-3-methyl
2-Propanone, 1-hydroxy

Acetoin

2-Cyclopenten-1-one, 3-methyl
1-Hydroxybutan-2-one
2-Hydroxy-3,5-Dimethyl-2-Cyclopenten1-one
1,3-Dimethyl-tetraadeuteriobenzene
Total aldehyde and ketone
Heterocyclic aromatic compound
Pyridine

3-methoxy-pyridine

2-methyl-pyridine

4-Pyridinol

Total heterocyclic aromatic compound
Furans

Furan,3-methyl
2-(2,3-epoxypropyl)-tetrahydrofurane
5-Methyldihydro-2(3H)-Furanone
2(3H)-Furanone, dihydro

2-methyl-2,3-dihydro-furan-3-one

0.71
0.49
0.33
0.22
0.07

3.18

1.65
1.17
0.62
0.35
0.26
0.25
0.21
0.03

4.54

1.30
0.92
0.22
0.15

2.59

0.19
0.10
0.10
2.14

0.05
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Item Relative concentration (%)
3-Furancarboxaldehyde,4,5-dihydro 0.10
1-(Furan-2-yl)propan-1-ol 0.09
2(3H)-Furanone, dihydro-4-methyl 0.10
4-Propyl-2,3-dihydrofuran 0.03
2(5H)-Furanone,3,4-diethyl 0.08
1,4:3,6-Dianhydro-.alpha.-d-glucopyranose 0.26
2,4-dihydro-pyran-3-one 0.11
2-Acetyl-2-methyltetrahydrofuran 0.07
Total furan 342

Other compound

Guaiacol, 4-ethyl 0.35
Anhydro-sugar 0.49
diethyl[3-(5,5,9,9-tetramethyl-1-0xo0-3- 0.12

thioxo2azaspiro[3,5]nonan-2-yl)propyl]phosphonate
Methane 0.14

pH 2.7

]

13191 6 p9aUszneumaadveanao 1 1 THs s duatu 1 Wn ¥l unsneans

Item %
Moisture 25.85
Crude fiber 66.37
Ash 5.59
Carbon 60.32
Nitrogen 0.73
Hydrogen 3.79
Gross energy (kcal/kg) 5,866

pH 6.8
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1 1 ] %} @ 1 1 [N o %} @
msnaasan 1 Mmanaaeurdou Ll 1w iduatu'ld 1w uazmaaru Ll THs st duaiu sl
1ni Gi@ﬂﬁﬁ]?iiy, VYO Escherichia coli, Salmonella typhi, Bacillus subtilis W@ & Lactobacillus

plantarum Tuaawuesiolrians

dszansmnlumsdudans3aves Escherichia coli, Salmonella typhi, Bacillus subtilis 18
&’ . v J 'd‘ U A
1%0 Lactobacillus plantarum A3e9a 1 1nfiszanmag
vnmMsAnE sz ansamlumsduginsnTyvouuANGINg 4 ¥iia Ao
{ Y
Escherichia coli, Salmonella typhi, Bacillus subtilis W& Lactobacillus plantarum AnageauaY
] U A [ 1 S I 4 1 ~ = ad
pan 1 T THASZAY 0 (NquAduAW), 0.5, 1.0, 1.5, 2.0 Wle5idud naznguiasuenl§Fue
< @ o A a d? A = o 1 [ i .
waziNuNa Iaan 131311 colony NAAYY tWaToUMsUNUNGUAIVANNWIN Escherichia
A Y ' 9 A o J <3 4 (=)
coli Wag Salmonella typhi AMNATOUANID U 1T IWATEAD 0.5, 1.0, 1.5 WeoSibua lafinisg

a

o & a 1A @ J I3 4 J o [
GUEINIT Y UANTEZAY 2.0 1JoTIFUA WUNUMTNIYAAAI (P<0.01) 13U Bacillus subtilis
~ 9 U 1A @ J 2 4 =) o 2 a 1A (%
ﬂﬂﬂﬁ@ﬂﬂ'ﬁﬂ?\lﬁﬂ'luhlfﬂwvﬁgﬂﬂ 0.5,1.0,1.5 Lﬂﬁlilcﬁu@ llﬂJllﬂ'lﬁfJ’UfJ\?ﬂ'lﬁﬁ]ﬁiy uanseai 2.0
J I 14 J a o @ { Y
osigua wun flﬂﬁlﬁ]iiyﬁﬂaﬂ (P<0.01) @3 Lactobacillus plantarum ANATOUAIIH
U ] oA @ J 3 4 12 o ¥ a 1A [
ﬂ'luhlllwl,WW‘]J'J'l Nnigay 0.5 Lagl.0 L‘]JE]?!GB‘L!@ ]lllllﬂ'lﬁﬂﬂﬂﬂﬂ'lﬁﬁ]ﬁiy uansgay 1.5 uag 2.0
d I 4 1A a o o 9 an 1 v &
1WosIsuUa WuN NNITLRIYaAaN (P<0.01) ﬁ'ﬁ’fﬁ‘Uﬂ']ﬁclsh'fﬂﬂg]ﬂf'lugWU'J']ﬁ']?J']iﬂfJTJENﬂ']i

9 v
L%Sﬂ]ﬂ]@\umﬂﬁ!%ﬂ"lﬁ}ﬂﬁﬁuﬂ HANSNARDIULTAIAIAITINN 7

v 9
5190 7 Yszansanluniseu GINTTNUBN Escherichia coli, Salmonella typhi, Bacillus

subtilis WQg Lactobacillus plantarum @%amdm“lﬂ"lviﬁﬁzﬁ’udnq (Log 10 CFU/ml)

. . BC' (%)
Item NC PC SEM P-value
0.50 1.00 1.50 2.00
Escherichia coli 871° 0°  8.69° 878 854 7.64° 0.14 0.001
Salmonella typhi 898" 0° 890" 887" 861° 7.11" 023 0.001
Bacillus subtilis 830° 0° 831" 822" 804" 7.56° 091 0.001

b

Lactobacillus plantarum ~ 9.45"  0° 948" 943" 932" 922" 0.15 0.001

ai

* means in the same row with different superscripts are highly significant different (P<0.01)
' Bamboo Charcoal, 2Negative control (0% Bamboo Charcoal), *Postsitive control (Octamix ;

Colistin 400x10° U, Amoxycillin 100 g)
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dszansmnlumsdudanswives Escherichia coli, Salmonella typhi, Bacillus subtilis 18
Lactobacillus plantarum ﬁwﬁﬁ’fuﬂﬁ’u"la’f'lviﬁszﬁuﬁnq
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duaiuld lHATzaY 0 (hquauAw), 0.5, 1.0, 1.5, 2.0 toddud uaznquittasnenldius
<] V) Aa X A = @ ' 1
uazmuwaiﬂﬂmsuummu colony NtNAVY LiJE]Llr%fJULT]fJTJﬂUﬂQ?Jﬂ”JTJﬂlJW‘U’N Escherichia
. ~ 9 ] [ gy 1A @ J 3 J (=) o ¥ a 1A
coli ‘n‘wﬂﬁ’auwaﬂmﬁumu"lilllwmmu 0.518a%1.0 SIGHGATL llﬂJiJﬂTifJiJfJ\‘]ﬂWiH]iiy Uean
o J 3 4 ' a2 o w o [
JEAU 1.5 ag 2.0 1Wosigua wmwﬁmimmuaﬂammmﬂu (P<0.01) e Salmonella typhi
A Y sol 9 o A Y] S 3 4 (= o g’/ a 1A o
mmﬁaum&mﬁumu”lﬁ”lwmmu 0.5 18z 1.0 1WosIFua th‘JJﬂWifJUfNﬂTiH]iﬂJu UANITAY
I 3 4 ' a o w {
1.5 uag 2.0 1Wosiua WU?WﬁﬂTﬁLﬂiﬂJaﬂﬁ\WITMﬁTﬂ‘U (P<0.01) W& Bacillus subtilis “I/dWlﬂﬁ’f)‘U
9 9°I 9 1 A Y] S 3 4 = a ]
ﬂ'JfJ‘L!'Iﬁ'iJﬂ'Juth%lWVﬁ%ﬂU 0.5, 1.0, 1.5 1,01 2.0 1osigua NUIUNITRITYAANATINISAUNTT
] Y Y ¥ 1A o
TN (P<0.01) 85V Lactobacillus plantarum Anaaouaigrindun u'lsl insed 0.5,
I <3 J 12 v ¥ a 1A @ I 3 4 1A a
1.0 wag 1.5 wosua "liJiJﬂTifJ‘UfNﬂ'liLﬁ]iﬂJu uaANszAv 2.0 1losigua NUIIUNITLRTYaNaN
o [ 9J Aan % 2’/ a IS= 9}%’/
(P<0.01) ﬁ'TH'i‘]_lﬂTﬁﬁle'fJTllQGﬁﬂugﬁTMWiﬂfJ“UfNﬂWiL%ﬁﬂJ‘U@Q!L‘Uﬂ‘VIL ﬂhlﬂ JUUA BaN1InNaas

HAAIAIAITIN 8

v 9
151990 8 Yszansanluniseu GINTTNUBN Escherichia coli, Salmonella typhi, Bacillus

¥ 'd‘ % 1
subtilis WQg Lactobacillus plantarum ﬁ'ﬁﬂuﬁumu‘lﬁlwmmumq@] (Log 10 CFU/ml)

. . BV' (%)
Ttem NC PC SEM  P-value
050 1.00 1.50 2.00
Escherichia coli 9.01° 0° 9.04° 878 7.47° 6.99° 029 0.001
Salmonella typhi 8.61° 0 8.55° 831" 7.69° 7.53° 0.17  0.001
Bacillus subtilis 827" 0 8.02° 798 721° 6.95° 0.16 0.001

b

Lactobacillus plantarum ~ 9.45"  0° 9.45" 946" 944" 933" 0.15 0.001

% means in the same row with different superscripts are highly significant different (P<0.01)

'Bamboo vinegar, 2Negative control (0% Bamboo vinegar), *Postsitive control (Octamix ; Colistin

400x10°IU, Amoxycillin 100 g)
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dszansmnlumsdudansisves Escherichia coli, Salmonella typhi, Bacillus subtilis 18

. 14 \J 1B U :’ Y % LN J d' U v
Lactobacillus plantarum mﬂmmu"la’f'lmmnnmaumu"la’ﬂw (an31au 2:1) NITAUVANY

Y
Y] a A

Y
vnmsanelseansamlumsdudimsniyvesuaiizens 4 viia Ao
{ Y
Escherichia coli, Salmonella typhi, Bacillus subtilis 0% Lactobacillus plantarum AnagauaY
1 (X @ %} [ 1A [ 1 S 4
peo 1 il lisawnusduadulif leszdu o (ngualuaw), 0.5, 1.0, 1.5, 2.0 ileSidud uag
T A A an I v o 4 a X A = o '
nauiteIue1l§Faug tazinura laen151Us 11U colony MiRaTU enfSeufounungy
1 . . A ~ 9 1 9 [N [ g Y [ U 1A [
AVUANNWUAN Escherichia coli Anadoudonini1u 1l lwsaunuiduaiulil ldnszan 0.,
P A o vd A 2
1.0, 1.5 uag 2.0 o 1dug 1n1593yanaInINIzAuNT I NNLAY (P<0.01) 1ag Salmonella
{ 1 [ o ¥ o 1A o J < 4 ]
typhi Anaaeualenso 1 s eI duadu 1 Wisedn 0.5, 1.0 wag 1.5 Wodidbud wun
(= o g’; a 1 A [ J I d a
lifin1sdudansniey (P>0.05) uawuaNseay 2.0 Weodidud in1sniyanas (P<0.01)
{ ' [N 19 Y o A o
813V Bacillus subtilis Anaaavaonao1y 1 Tisusvinduasulsd insedv 0.5 uaz 1.0
d I J 1 = v & a = o 2 4 = a
wofidud wun lilimsdudimsnsny uanszdy 1.5 uag 2.0 Woedikud wuniinswiyanas
H ' X o 3 o
AR (P<0.01) 1hag Lactobacillus plantarum Anaaoualonao1y 13 lHsusuinduainlsd
A o J 2 J 1 1 v & a = 1Y) d 2 4
lrinsgan 0.5 uaz1.0 odidud wun lutinsdudinsnig uansgau 1.5 uaz 2.0 osidua
L= a o 1Y 9 an [} a S 2
WUNIMINTyanas (P<0.01) dmsumslden§Faug hinumsnsgyuewuaiite wans

NARDULAAIAIAITIN 9

v 9
5199 9 Yszansamluniseu OINTTNVON Escherichia coli, Salmonella typhi, Bacillus
vy . 9 1 Yy 11 [ %’ 9 @ v @ 1 ~
subtilis Wa¢ Lactobacillus plantarum 389301 13 IWsmwnvihduadu'lsl e Sasdm 2:0) A

52AUANE (Log 10 CFU/g)

. . BCV' (%)
[tem NC PC
050 1.00 150 200 SEM P-value
Escherichia coli 9.47° 0° 899" 898" 860° 7.05° 028 0.001
Salmonella typhi 898 0° 890" 887° 861° 7.11° 097 0.001
Bacillus subtilis 829" 0 824" 8.12° 768 721° 0.14 0.001

b

Lactobacillus plantarum 945" 0°  9.44° 944" 932" 920" 1.05 0.001

** means in the same row with different superscripts are highly significant different (P<0.01)

'Bamboo charcoal powder containing bamboo vinegar, 2Negative control (0% Bamboo charcoal

powder containing bamboo vinegar) *Postsitive control (Octamix ; Colistin 400x10°TU, Amoxyecillin 100 g)
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Chemical composition (%)
Moisture 8.41
Crude Protein 19.00
Crude Fiber 5.22
Ash 7.82
Fat 5.80
Calcium 0.74
Phosphorus 0.44
Gross energy (kcal/kg) 4,097
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d‘ a A dy F) a 1 [N o 9 [ ] o P
M1319N 11 ﬁmiam‘wmsNammgﬂqﬂsmammammsmsumam"lﬁ'"lmmﬂumaumu‘lﬂ"lw“luaﬂmww 1

BCV' (%)
Item NC’ pC’ SEM P-value
0.50 1.00 1.50 2.00
Feed intake (g/d) 200.00" 214.29° 214.28" 203.57" 207.14 156.57" 5.57 0.002
Average daily gain (g/d) 159.52 200.00 122.85 133.93 196.83 100..50 13.48 0.146
Feed conversion ratio 1.25 1.07 1.74 1.51 1.05 1.55 0.14 0.296

* means in the same row with different superscripts are highly significant different (£<0.01)
'Bamboo charcoal powder containing bamboo vinegar
2Negative control (0% Bamboo charcoal powder containing bamboo vinegar)

*Postsitive control (Octamix ; Colistin 400x10° IU, Amoxycillin 100 g)

(14
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d‘ a A dy F) a 1 [N o 9 [ ] o P
M1319N 12 ﬁmiam‘wmsNammgﬂqﬂsmammammsmsumam"lﬁ'"lmmﬂumaumu‘lﬂ"lw“luaﬂmww 2

BCV' (%)
Item NC? pC’ SEM P-value
0.50 1.00 1.50 2.00
Feed intake (g/d) 310.71° 332.14% 300.00°  257.14° 283.33" 250.00° 8.32 0.008
Average Daily Gain (g/d) 335.71 317.85 309.52 247.62 248.62 269.04 20.47 0.810
Feed conversion ratio 0.92 1.04 0.97 1.03 1.14 0.92 0.97 0.938

“* means in the same row with different superscripts are highly significant different (P<0.01)
'Bamboo charcoal powder containing bamboo vinegar
2Negative control (0% Bamboo charcoal powder containing bamboo vinegar)

*Postsitive control (Octamix ; Colistin 400x 10° IU, Amoxycillin 100 g)

IS
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d‘ a A dy F) a 1 [N o 9 [ ] o P
M1319N 13 ﬁmiam‘wmsNammgﬂqﬂsmammammsmsumam"lﬁ'"lmmﬂumaumuhlumlwiuaﬂmww 3

BCV' (%)
Item NC? pC’ SEM P-value
0.50 1.00 1.50 2.00
Feed intake (g/d) 428.57 428.57 419.05 402.38 428.57 421.43 4.24 0.445
Average daily gain (g/d) 276.19 300.00 259.52 247.61 233.33 178.57 11.60 0.068
Feed conversion ratio 1.55° 1.43° 1.65° 1.63° 1.83% 2.36° 0.09 0.042

“means in the same row with different superscripts are highly significant different (P<0.05)
'Bamboo charcoal powder containing bamboo vinegar
2Nega‘[ive control (0% Bamboo charcoal powder containing bamboo vinegar)

*Postsitive control (Octamix ; Colistin 400x 10° IU, Amoxycillin 100 g)
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d‘ a ~ dy 9 =Y 1 [N % [ [ [ P
M1319N 14 ﬁmiam‘wmsNammgﬂqﬂsmammammsmsumam"lﬁ'"lmmﬂumaumu‘lﬂ"lw“luaﬂmww 4

BCV' (%)
Item NC’ pC’ SEM P-value
0.50 1.00 1.50 2.00
Feed intake (g/d) 523.81 514.28 538.09 507.14 514.28 500.00 493 0.297
Average daily gain (g/d) 283.33 276.19 295.24 389.28 295.24 307.14 15.12 0.497
Feed conversion ratio 1.84 1.86 1.82 1.30 1.74 1.62 0.07 0.498

'Bamboo charcoal powder containing bamboo vinegar
2Negative control (0% Bamboo charcoal powder containing bamboo vinegar)

*Postsitive control (Octamix ; Colistin 400%10° IU, Amoxycillin 100 g)
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[ 1

1 =) 1 T % 90’ % 1 H
M5V Lactobacillus spp. Wuyawn 1 maazusan1u il ldsaunvinduaiu il linszauaies

U WIUUDI Lactobacillus spp. Tutuanaeny dmsunquiteduen iz Ismiuveq

o w

Lactobacillus spp. 898308 NUNIAAYIINNADA (P<0.01) HANTNADDILAAIAIAITINN 18
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d‘ a ~ dy 9 =Y 1 [N % [ [ @ P
M1319N 15 ﬁmiam‘wmsNammgﬂqﬂsmammammsmsumam"lﬁ'"lm*mﬂumaumu‘laﬁwmaﬂmimam (Z‘TTJ@TWV] 1-4)

BCV' (%)
Item NC? pC’ SEM P-value
0.50 1.00 1.50 2.00
Initial weight (kg) 4.96 5.08 4.25 431 4.30 4.88 0.15 0.529
Final weight (kg) 11.76 12.00 10.96 10.70 10.06 10.60 0.30 0.547
Body weight gain (kg) 6.30 6.91 6.71 6.38 5.76 5.71 0.30 0.758
Feed intake (g/d) 366.07° 375.89° 364.52°  352.98"  363.09° 334.53" 3.50 0.001
Average daily gain (g/d) 242.87 233.93 239.87 227.96 205.95 204.20 11.02 0.795
Feed conversion ratio 1.51 1.42 1.52 1.57 1.77 1.85 0.06 0.711
Feed cost/gain (Baht/kg) 23.73° 23.31° 26.96" 26.82° 30.56" 39.30° 1.49 0.015

“means in the same row with different superscripts are highly significant different (P<0.05)
'Bamboo charcoal powder containing bamboo vinegar
2Negative control (0% Bamboo charcoal powder containing bamboo vinegar)

*Postsitive control (Octamix ; Colistin 400x10° U, Amoxycillin 100 g)

9¢
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m1eft 16 Snvazyavesgngnniausdave s umadn 1t awiurhdua i s
. . BCV' (%)
Item NC PC SEM  P-value
050 1.00 150  2.00

Week 1 166 122 155 144 144 144 007 03866
Week 2 122 100 L1l 100 111 100 003 0382
Week 3 100 100 100 100 100 100 000  1.000
Week 4 100 100 100 100 100 100 000  1.000
Week 1-4 122 105  L17 L1l 113 L1l 102 0595

1 .. .
Bamboo charcoal powder containing bamboo vinegar

2Negative control (0% Bamboo charcoal powder containing bamboo vinegar)

*Postsitive control (Octamix ; Colistin 400x10° IU, Amoxycillin 100 g)

*Diarrhea scores (1 = well-formed feces, 2 = sloppy feces, 3 = diarrhea)

d‘ S 3 N~ A o [l ~ dy 9 a 1 [ @
MINN 17 L‘l]’ﬂil“])'uml]ﬂlﬁ@mm\iﬂmluuﬂl@ﬂgﬂf,jﬂﬁﬂlﬁﬂﬂﬂ’)ﬂ@?‘HTilﬁiMW\iﬂ?llllﬁ"lWTJNﬂ‘U

dua il e
BCV' (%)
Item NC' PC SEM  P-value
050 1.00 150 2.00
Barrow 37.24 3694 3818 38.66 37.67 39.07  0.69 0.957
Gilt 37.89 3920 3634 39.05 3570 36.72  0.84 0.793
Mean 37.58  38.08 3726 3885 3720 3790  0.54 0.896

1 .. .
Bamboo charcoal powder containing bamboo vinegar

2Negative control (0% Bamboo charcoal powder containing bamboo vinegar)

*Postsitive control (Octamix ; Colistin 400x10° IU, Amoxycillin 100 g)



58
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d’ o A A A dy 9 =Y U [ @
M1919N0 18 mmuummsaiuyammgﬂqﬂsmammﬂmmsmsummu"lﬁmlmamumml

AUl W (Log 10 CFU/g)

2

Item NC PC

3

BCV' (%)
SEM P-value

050 1.00 1.50 2.00

Escherichia coli 9.01° 6.80°

b

Lactobacillus spp.  8.52"  6.90

® ® 853 0.06 0.038

8.97° 883" 8.67

a

8.49° 855 851" 838 0.05 0.001

“*means in the same row with different superscripts are highly significant different (P<0.05)

1 . . .
Bamboo charcoal powder containing bamboo vinegar

2Negative control (0% Bamboo charcoal powder containing bamboo vinegar)

*Postsitive control (Octamix ; Colistin 400x10° IU, Amoxycillin 100 g)



59

UNN 4

%nn‘iwamsmam

= a 4 4 ~ 1 P 1q Y
iﬂﬂﬂaﬂﬁﬁﬂ'ﬂWLm3fﬂi’JLﬂ518141416%ﬂﬂ5$ﬂ6‘]_|1/]1\1mwu’0\1Nﬂﬂiullnllmﬂclﬂf

1 s a 1 I 1 9 X Y
“lumi‘vmamwmmmﬂszﬂaumqmmmmmullmllwﬂszﬂaullﬂmammwsaaaz 8.74

Y ¥ A ¥ o s 9
1D1I0DYAS 5.93 weiasaﬂaz 77.58 NAWIUTIN 5,901 kcal/kg ANTUBUIOYNE 67.79 “luimmu

Y ¥ = o o X Ay ¥ Yy o
fooaz 0.39 lalasaudesas 0.027 azdl pH 8.2 muad1ay ¥awan lddeandesnuaiunaass
{ ' 1 Y o [
Y04 Chen et al. (2010) Ain1sAnEIwaveansa1u s lnuaziduntuldInaenisas e
Y] é Y o (% 1 (] o

TuTasnuuaz Taneminlugagnigaldimsanuamassweau i lineuiinisnaass
1A = dy 1A J o
NWUTA pH 8.20-8.86 traziinudu lainu 11.0 Wedidud

= a 7 s a ] o 1

INNANITANYILAZ N5 AATIEHHI9RY Ty uManliveindua Ty i 1n

Nu1 Yszneuaie Organic acid $ouay 67.37 Alcohols $088% 2.16 Phenol derivatives 508 9.47

Methoxy phenol derivatives fouay 3.18 Aldehyde and ketone fouay 4.54 Heterocyclic aromatic

Y v A a gy a & s
compound 3088 2.59 Furan 30802 3.42 615Us5enoudus dndesas 1.10 tazi pH 2.7 997U
v 3 @ ] I % Y a o
Ta1iduaiuldlilsenouale Organic acid (uensiseneunan aoandeanIUITBVDS
d’ o %7/ % ) ad 1 %
Wang et al. (2012) ivhmsnaasewavosnms laihduaiu 1l linaunuenl§iuzaeonsins

a A I

[ ¥ [ %1 Y] [
wiau Tauazlszannsuesgaunssluyavesgniveiuy 39 laseaunluihduaiulilla

U Q

I @
1/52nN9UA8 Organic acid 11az Phenol derivatives (I UHAN
2t

= a 4 o = 1 9 1
iﬂﬂN’dﬂTiﬁﬂ‘]sJ1!,1,’(,13ﬂWi’JLﬂ’ﬂ%‘I’T1’71E]Qﬂﬂi$ﬂf]“lJT]NLﬂiJGUENWQE‘Hu]liJ]lN

1 v ¥y o oYy : v X 9 Y Y A v
5'nmuu1ﬁnmu”ln”lw NUI ﬂigﬁﬂflﬂllﬂﬂ’wﬂ’NiJ%uﬁ)ﬂﬁgﬁ 25.85 1D130dYQY 5.59 LEJE]iEJiE]EJ

[ 4
AT 66.37 WAL 5,866 keal/kg MIVBUTBEAL 60.32 MU Insaudeeaz 0.73 lalasuion
A o w A Ay ya ' ' < A v ¥y
ag 3.79 uagll pH 6.8 mua ey aAnurui lalaunanimeaiund lilesnnmsnaunuingu

o A o ' J I < J Y A YA o ' 1o @ v =
mu”luy"lwmmm’m 2:1 ﬁ’)ulﬂﬂil%uﬁ"UfNLﬂHJﬂﬂﬂﬁLﬂENﬂ’UW\ifﬂullileW dIMTUNT pH WA

p 1 1 1 4 o (% g (%} 1 v 1 'o
gnmaau 1 1 iesnnmaianwausuiihduaiuld Tigalian pH e (pH 2.7)



60

MINAABIN 1
nawamsanelszansamlumsdudinsnIyueuaNEend 4 ¥iia Ao
i ¥
Escherichia coli, Salmonella typhi, Bacillus subtilis 0% Lactobacillus plantarum AnagauaY
g Y [ 1A [ 1 < < o oA A Aag
duaiuld lHATzAY 0 (hquauAw), 0.5, 1.0, 1.5, 2.0 tosdud uaznquittasnenldius
< v o {a & 1 {
uazinura laen iy colony MAAYY WU Escherichia coli W Salmonella typhi i
Y %y o ymyy s o sl Iy 1A o ¥ a A o
nageudniduaiuld lHnszav 0.5 uaz 1o mlefisud lulimsdudinsnig uanszau
sl I a o u R Ay v 4 9 o 9 9
1.5 uag 2.0 ofidua iminiyanasnudiay Fawan lde19vzinerdosnuanududuyes
3 v > Y 1 v Ay ' 73 2 a4 o
iduaduld ldluszaundosvesngy 0.5 naz 1.0 odiFud uaNszaD 1.5 uag 2.0
J 3 4 a A o & a 1 4 ¥ @ '
wofidud tlszantamlumssudimsniaunni ilesnnluiduaiuldlrlsznev 1y
a P o @ 1 Aan @ 4
arwaslsznoudunidndinn laun nsaezdan a1sdsznouiluea A lau nazdad laa 1ag
1A aa ] a a Y = a A J 1 dy =
NUNUNIADEFANIENOUBYL TN 80% VOITTBUNITININUA FIA1IDUNIOHAI1HDIVN

9
palumsdudinmIniagvesnuaiize (@55 azaAme, 2551; WaNHEL, 2554; Watarai and

Tana, 2005) UBN91NH Akakabe ef al. (2006) 18318911 13971 1hduasu 1T i aaauiadl e

q

A

9

Y 9 1
A uuaY @1560IM503 YUBUTDI1 uuAiFe 0D 1T Feam1I0dudInITI YU
nuanFenyildinalsald wu saTumear uazdla'la §SY Bacillus subtilis Wum3 14
?:’ Y @ 9 = [ 1 o 3’, a dy 9 A .
Wduaiu il linszduaieg awisadudinisnsyveouye 1a Tuvsei Lactobacillus

A Y ?:' Y o A Y] < < 4 [ 12 o gl./
plantarum ﬂﬂﬂﬁ@ﬂﬂqﬂuqﬁuﬂguqmp\lﬂizﬂﬂ 0.5, 1.0 1.5 1Wosigua W‘U'J']Ulllllﬂ'lﬁflllf]q

= 1

a 1A @ I I3 = a = Y3 v 91 (Y
NITLTY LANTEAD 2.0 weosiyua NNITRIYAAAN “]N3JﬁWENTU’NﬂWﬂG]ﬁM’diJﬂ’Jullllﬁ’mﬂUNQ

o 9y

auluemisgnivauniinamldsuiuveswuniiennaansanananlud ldvesgns

A é’ I a ~ ok %’ 9 9 Y o Y a ~ J VoAA g
mndutazornilumsiznsasunidluiduniu ldsei ldgaunidlunquindlss Temine
a A J

Y 9
s1Mensy laauIniu (@Fu uazame, 2553) UeNINHYAUNTINGY lactic acid bacteria 63

Q

a A JA A a a aa % o
t’f%}Nﬂi@@u‘ﬂiﬂﬁlﬂ@ﬂ1ﬂﬂi$ﬂ’3uﬂﬁliJGlT]J’E]ﬁé]?iJ ﬁ@ NIALAAANLUASNIADSHAN é]?\‘]i]ﬁ/lﬂﬁl
a = I~ o Yy ' =2 Yy
’L’fﬂW\lﬂ16511!53“]J‘]J‘l/lNL@l!’Eﬂ‘l’iﬁiJﬁﬂTwﬂﬁiJﬂﬁ ‘VlﬂﬂiJﬂTiEJ@‘t’JL!ﬁBﬂﬁ@ﬂ“ﬁMﬁﬁﬂTﬂﬁi@ﬂ

S Y 1 u H 2 o g’/
YU (Klaenhammer, 1998) n13 1dirdundu'lilliluszdungavuiinalunsdudnaiise

A 2

X 9‘ 1 a
MY FeoilumsizdSunavesaisdszneudunigluinduaiu 1 WiUS vl

=K

1 a AA Aa N Y @
%Q?NWGﬁ@ﬂ1il%ii‘gﬂl@ﬁllﬂﬂﬂliﬂﬂhﬂi%Iﬂ%uqﬂL%uﬂu

g’/ a A

9
ﬂWﬂWﬁfﬂiﬁﬂ‘HTﬂﬁgﬁﬂﬁﬂ1W1uﬂ1iEI‘Uﬂﬂﬂ?il%ii‘gﬂl@ﬁﬂﬂﬂ“ﬁﬁﬂﬂﬂ 4 ¥UA A
Escherichia coli, Salmonella typhi, Bacillus subtilis W& Lactobacillus plantarum ANadeuAIY
[ 9 = [ 1 I o VoA a an
Ha01u 10 TWNTZAY 0 (NguAILAN), 0.5, 1.0, 1.5, 2.0 tdo5idud naznguinasuenl §aiue

<3 o o i a 2 [ {
HALINUNAIAENITHUIIUIU colony NAAYY WU Escherichia coli, Salmonella typhi N



61

9 1 A o S 3 4 1 Y ?.’, a 1 VA
nadoualoran 1w 1 IHNTEAD 0.5, 1.0 wag 1.5 ofidua hinumsdudimsniy uawuii
o d I = a A =3 [ A 2 A o 1 Y
s2a1U 2.0 Woddua Umsnsyanauiofoununguous 3931 uazamz (2547) na1a 1dn
[ ] 1 [ I I A 1 ]
211016 (bamboo charcoal) 928 Tnsead 19 lianyuzidugnguans wnuie 799199 aguns
ingwinesn1u 18 @15Y Bacillus subtilis waz Lactobacillus plantarum NNAADUAIGHS
1 Y 1A o < I o 1 1 @ g’; a = o
ol WAsza 0.5 waz 1.0 Weodisua wun luimsdudinisnig uanszay 1.5 uag 2.0
d I 14 = a o Y o = 1 [
ofidud nuNiin153yanadnIud1al Chu e ol (2013) Taviimsanywaveswaniu 1l ln
Y] o A 9 A 9 an A A T o a Aa
iduaiuld W e ldilunisdenununsldel§Fus dlinasedasimsnsaau In uas
o a = 1 1 d' a 9 1 1 g 9 [ [ I=UgY]
fugaunseluyagnsyu wunnguiasusienaniu 1l uazirdun ulifld Goasins
a a a a 9 = T @ oA a Y aa
wigau e uazdse@niamnislderisMeuminunquitadsualeel §aiug Tu
A I

a v I o a A dA Ao a A s A X
ﬂlmzmﬂ’muﬂiJﬁ]TL!’JL!ﬁgau%iﬂﬂﬂaiiﬂiuyaaﬂa\‘llmzumu’Jui]auVliEJ‘mJﬂigIEJ"H‘LAL‘WSJSU‘H

Y
[ a

Y
vnransanelseaniamlunsdudinsnsyvewunizens 4 ¥iia Ao
{ Y
Escherichia coli, Salmonella typhi, Bacillus subtilis W& Lactobacillus plantarum AnageauaY
1 Y [N Y] aol 9 [ A [ S 4 VoA o
panu 1d s aunuihduaiuliflinszdv 0.5, 1.0, 1.5 uaz 2.0 wlodisud uaznquiliasuen
a I v o { A S 1
URF e nazinuwaTaemsius I colony MAAYY WU Escherichia coli Wag Salmonella
[ ] Y
fyphi TSR YAAAIATNTLADMS IFNNUTY §1MTY Bacillus subtilis Wag Lactobacillus
{ 1 [ @ Bol 1Y) A o d 2 4
plantarum Anaaavalonan 1 15 THswdvinduau 1 Wnsedy 0.5 waz 1.0 wesisua
] 1 o 2 a 1A o J I 4 1A a o v
wun lilinsgudimsnsy uafszau 1.5 uaz 2.0 Woiikud wuNinswiyanainIuaIay
té d' 9 d' 9 [ 1Y 9 1 1Y 1 ] %’ 9 1Y |L§
Fawah laovvzinedrteanuszaums 1y uazmasiunuvesnaaiu 1 lhuaziirdua ul¥ W a9
9°/ [ ] a 4 { o [ 1 Aaa
Tunirduaiuldlddsenou lddroarsdsenoudunidndidy 1dun nsaezdan
= = v A 4 1A aa ]
asilsznoviluea Alau nazdad lad Taewuninsaozsanisznouegilszuiu 80% v
a S J gi = a A J 1 dy =) @ g}/ a A A '
@150 UNTINIMUA Fea1ToUNIdaIlionalnalunmsdudinisniyvednuanisene lia
Y] 4 e
(AITINFDY LAZAME, 2551; WIANHAL, 2554) UONDINUIIUNAADIYDY Watarai and Tana (2005)
=] 1 1 Y A A ' 9 1 Aa Aa s o
AGINU B A TagaguuDaiiFene Taa ldunnuuafiizenilse Teal aaiums
o Y v KR A 1 o 3’; A A 1 1 a AA AA 4
W lgsiunudetinasinlumssudwuaiiGons Isauazdudsuuuaniseniydse Toy
] < 9 v A Aa 1< o Y AA A 4 ] [ =
pg19lsnaw msldluszaungunulinenzsiiduuaiiGentidse Tosianausuny 9

o

A P Y, ' A 39 o Y ' s 3 o o
V!GJJHH‘VI (2545) Ul@i’]ﬂ\?’]‘l.l'ﬂ mimmmﬁnmu”lammmdmu 5 L‘]Jf]:i!,c]fuﬁ Gluqmmmim

A

a 1 4 a o ’.3 [ ]
198un361ungu lactic acid bacteria aAa3 11090 na1515znoudUNTd luthduainlad wu

= 14 =) Jd A £ 1 dy a A dA A S Y 1 [
“V\qu]ﬁ WINHIUDD uazwaima@'la@ uq1/1‘ﬁ1umiGu1m@aumamuﬂiﬂwu"lm%uﬂu



62

o
MINAARIN 2
= a ¢ s = aq ¥
NNWANIIANEILAENITIATITHM IR sEno U MAATvRI0 TN 1F Tuns
Ao a v A v Y ¥
NAADINYI UNAINUTIN 4,097 kealkg T1)sAuiosaz 19 1eleTosas 5.22 10150080z 7.83
o ¥ oy v Y £ -
lusiuFesas 5.81 unaiBoniesas 0.74 Woaresadosas 0.44 uazANuFU 8.42 M1y 9
{a o ] [ 1 :) [
Tasuznins1zd 16 wu 1Usau uaaden woaesa Tardiniinnudesnis Inyuzveegn
v i { ) X I d @ a 1 a 1
gnsvasduuinuzilag NRC (1998) aervzilunaiiioanningavuaazstiauazuaas
Aa A [ A % o Y ~ 9 a < o 1 [
seumswantanuulsisiuvesTavus lumilounwildan ldoinnsTmazidinam

1na

a 4 9 =Y 1 1
ﬂ1ﬂﬂ1§ﬁﬂy1ﬁhiii‘lﬂ1‘v\lﬂ1§Nﬁ@]61]'0\‘1Qﬂtjﬂi‘ﬁlaﬂﬂﬂ?ﬂﬂWﬂ?iLﬁiNN\?ﬂ1u1ﬂﬂlN

? v

1 % ] EY 1A 1% 1 s 3 4 VoA =y
sanuihduaiu g lWnsza o (nquadugu), 0.5, 1.0, 1.5, 2.0 wodidud uaznguilesuen
ad 9J [ 4 1 Bol v W d' A 49! [ d'
YR Iue veyanasamInaasd (Fa1¥ 1-4) Wy WmdndINmuIL tazdasmsnlaguy

I a [ 1 o A & [
21113 UNANAA INTANUUANANNAUNINADA FIA0ANADINVIIUNAADIVDI Huo ef al.

{ 1 =y gol o ] [l [l 1 %’ YY)
2016) Asreaunmadininduaiu i lilugaseisgnsngiun lilinaaeiiminga
v Y v Y v Y Y
Fudu dmindduga vinaunuIY 6asnsniaanla uenaInil Yan er al. (2012) 69

= 1 =y 9°I 9 @ [ (=) 1 Y] A I a [ S
srsaudnnmaasuinduaiu i i luinanedasimalasusmstlunanan ludaivin

[ < 9 1 A a 1 Yy 1 g 9 1Y) = Y]

3-6 9619 130A W doyasinnsnaaesnu Weasuren 1wl Thuazihduaiuld lWnsgau

- o q ¥ Aa Ay ' ' A 3 v o
2.0 Wodiiua Unar v T uae s nAvanaEaz IAUNUAIIMITABMINNINHINAT 1
nlansu INNNGUOUY Kutlu ef al. (2001) 15189711991 s 1dmenruluszauiininn i
1% Iwam 1S e misnouanad lesanweoue1vazinai 1anuud U0 991113
anad uazinaluMITUNIUMITE08Ua InBUTAIDUN

v Y
NNMsANEIaNYazyaveIgngnINmesdIse IS uHIn 1 19 THT A
% 9 9 A @ 1 S < o oA a as
duaiuldlHnsza 0 (nquarugw), 0.5, 1.0, 1.5, 2.0 odidua uaznguittasnenlfius
" o (= [ @ Aa & I 4
WoAINNTNAABINDNANEUZYDIYA INTANULANAIAUNINADA Feo1ailumaliionin
Y
ANNLIATONAY UDINTAGITANUNLIZANADNTOI WAL TAUDIGNT 1HY ANINOINIA
& 3 [ ,i’ =R A Y [ Y [ g 1
tazammaennaaesruiludnyuzeniiy gngnsvllemateslumsdudanuens lsn
g’/ 1 H Y] . < [
UBNMINUUMTHEIUNGNGNTNO 1Y 28 U FIgNgNTNANWUTITWAzTINT0G08 TnTUS
1 Y Y o D A Y AR oAy 2 o q ¥ D) A
a139 T laauds aasiu msinae1nseudedealitiosas 3 lins lsensaSuanan
[ < Y [
Tuensoiuwams 1y ldedraramu
= s d DA o 1 a2 v A
nAMsAnE e SIFUAIARDALAIBALLUYDIGNTNINABIAIIDINITIATY

1 [N} @ aol [ 1A [ 1 S 4
paou il lisawnuiduadulif lwidszdu o (ngualuaw), 0.5, 1.0, 1.5, 2.0 ileSisud uag



63

VoA =y Aasn [ [ s 3 A~ A @ ] (=Y 1 ] aa
nauias vl e nunaudeiiduddaeauasoaniu lulinnuuanaiuneana

{ ] ~ 1 ' Y o
ADANADINVNUNAADIUDY Zhao ef al. (2012) NT18UNM T3 umaou 1 THuaziihduatu

] [ [ <3 [ [
17 liimaselS e aiia@oauadaniy

INNITANBINUIUMUANGY 2 ¥UAAD Escherichia coli WaE Lactobacillus

d' dy 9 =y 1 1B (% z 9 [ ld' [ 1
spp. TuyavesgngnsMiaesdreoisasuneniu 1 lwswnuihduaiuldliseau o (nqu
S 3 o oA =y an 1 a 1 9 ]
AuqY), 0.5, 1.0, 1.5, 2.0 wlodidua taznguiaiuendfFiug wuan maaSunniu 1l 1w

@ [

1 2 v o 1A Y /3 I o q ¥ Lo X 1A e oo
ijuﬂﬂu'lﬁllﬂﬁuvlmp\lﬂigﬂﬂ 2.0 195 1% UA Uwan I Escherichia coli a0y 1NUUYT 1NN

o

<) [

Aana ] a ] Y [ [ %} 9 [ 9 1A [
NEDA GM5Y Lactobacillus spp. Wu1 mstasusaa1u il liswnvihduaiuld lWdseay
1 o ] 1 [} X 9 % a v
@199 WS 1UIUVOY Lactobacillus spp. 1ANANNY FI00AAROINDITUITYVUD Yan et al.

=~

§ U a ¥ Y [ ' o 2 a
(2012) ‘ﬁfﬂﬂ\‘nu’ﬂ ﬂ15L’ﬁillu1ﬁuﬂ3u1mﬂ1uq@iﬂ1ﬂ1iijﬂiﬁWaﬂﬂﬂﬂﬂ’liﬁ]imﬁ]@ﬂuﬂﬂﬁl ]

=

A ] Vo ¥ a ~A A =1 P I Y Y 9
nnelsa ua LidudinsnigvesuuaiFeniilse Tevd deerailulddananududuves
4 1 1 1 (%) H 1 L% g’/ =) 1]
duaiu ¥ lisazmea i ¥ W lusgavidoss: iansadudimsniyvewuniions Isa
Y 1 Py v 49! = o g).l a g’; dy A Aa A o
18 uams1dlusganngayuaziinalumsdudainisniy natliiesnindsed@niammsiiau
1 %) 1 1 9O} L% 1 ¥ [+]
saunuveanso 1 THuaztiduasu' 116 1ona1nil Chu er al. (2013) 1dvin1s@nEINaYD
1 1 9°I @ 1 4 I a { 1 %
pen 1 18 e i dua 3wl 16 e ldilumadonununiside1l§Fuzilinanesasinig
a a o a A X 1 1 d' =Y 9 1 1 %‘ 9 @
igAy Ta tagdmaugaunidluyagnsyunu nauiasudronaniu 1l In nagiduaiu
EY " AW a a a A 9 a A [ oA =y 9
13716 figasimsnig@ula vazdszaniammisldemsafeuminunguiasudee
=) o’d'

an =3 v IA o a A A A o a = J
ﬂgﬂnuz GL‘L!ﬂJm%LﬂfJ’Jﬂ‘LlﬂiJ%Wu’lufgau‘ﬂﬁﬂ'ﬂﬂﬂIﬁﬂﬁﬂﬁQ Lmzummuﬁ;aumﬂmﬂsﬂwu

A X
[NABVRINA]



64
A
UNN 5

asiwanmsidauazdoiauonuy

H 1 v Y o ' ' X o ¥ o
manaaean 1 msnaaounan1u'lsl 16 iduaiuld i uazmaau b ldsmsuriduaiulsy
16 GI'fJﬂTiL%Q'iﬂJU VB Escherichia coli, Salmonella typhi, Bacillus subtilis Q& Lactobacillus

plantarum Tugnwyeeioalians

ARG EaY

Y
Y] a

9
i]1ﬂﬂ1iﬁﬂ}ﬂﬂ5$ﬁ‘ﬂ‘ﬁﬂTWSl,‘Llfﬂiﬂllﬂﬂﬂ?ilﬁ]ii}ﬁ]'ﬁ]\iuﬂﬂﬁﬁ'ﬂﬂﬂ 4 ¥UA AD

P

Escherichia coli, Salmonella typhi, Bacillus subtilis 40 Lactobacillus plantarum freman1u 'l

Trfiszdy 0.5, 1.0, 1.5 uaz 2.0 Wodidud azillan msldwau i ldiszdy 2.0 wlodidud

I o A A o a == Y
Wuszaunmune du LHEN%1ﬂfﬂMW?ﬂﬂUﬂQﬂﬁL%iﬂﬁlfJﬂLmﬂ‘ﬂLiﬂllﬂ

a1 le
Y Y
i]'lﬂﬂ'l‘iﬁﬂ‘]ﬂ'lﬂ‘igﬁﬂ‘ﬁﬂ'lwcluﬂ'liEJ’]JENﬂ'IiLﬂ'iﬂJGU@Q!L‘UﬂﬂﬁEJﬂQ 4%UA ﬁ’f]
9 % Y @
Escherichia coli, Salmonella typhi, Bacillus subtilis )10& Lactobacillus plantarum A38U1TUAIU

1 H [} 1 g (%] ] H (%]
1 ifAszav 0.5, 1.0, 1.5, 2.0 tlesidud azlanmsldidun fu'ldIniiszdu 1.5 nlosidud

IS 8= =)

I 1% { 4 o ¥ a {1
Lﬂuizﬂuﬁmmzﬁu Lﬁf’)ﬂfl']ﬂﬁnﬂﬁﬂfJ‘]JfNﬂWiL{ﬂiﬂJusUf’JQLlﬂﬂﬂlﬁﬂﬁﬂﬂiﬁﬂ A® Escherichia coli

=

=) { 1 (XY g}./ a { o
uae Salmonella typhi 1@ WiSmnaimangaw ua lidudinsniyvesnuaiiseniiysy Tond

A9 Lactobacillus plantarum

magu 13 i amnurnana Yulild @nsaiu 2:1)
Y

9
ﬂ1ﬂﬂ1‘iﬁﬂ‘1&l1ﬂi$’ﬁ‘ﬂ‘ﬁﬂTWslufﬂiEJ‘]Jﬂﬂﬂ?ilﬂii‘gﬂl@ﬂuﬂﬂﬁﬁﬂﬂﬂ 4 BUA ﬁ’é]

Escherichia coli, Salmonella typhi, Bacillus subtilis W0 Lactobacillus plantarum Areman1u 'l

o y v

Tisamsuihduatuldldiszdv 0.5, 1.0, 1.5, 2.0 wofidud agilldan msldmeniulsl i

)

' o o 1A o sl o o A A o &
i’JiJﬂiJuWﬁiJﬂ’Ju%ﬂﬂVli%@ﬂ 1.0 L“]Jf]il“])'uﬁ L‘]Jl.li%@‘ﬂ‘ﬂl‘ﬁh?gﬁll LUV TIUITDIVYINTT

'
a1

[ v
3veLUANEeNne 13a Ao Escherichia coli 18 Sz ay ua linunsdugins

=]

a =~ Aa d A . . .
RIYVOILVANL enNUs2 oW1 A0 Bacillus subtilis 182 Lactobacillus plantarum



65

9
o

msnaaesd 2 minageuramsiasuasnu i lHswnuihduaiuldluemsgnsvaun

ANTTOMNMIHAR
= a A dy 9 a U ]
MINMIANHITTTONNMNTHANVDIGNGNT NIRRT URan 11 13T |6
1 [ %’ 9 [ El 1A ] 1 d 3 4 oA =y
sawnuhduaiuld1iiszau o (nquatngw), 0.5, 1.0, 1.5, 2.0 nleSidud naznguittasue
a [ 4 1 a 1 [N [ %’
Tz Mindoyanasanisnaaes (Fuad 1-4) a311d71 maeEumeniuld Iismnuidu
o 1A o 1 (= [ 901 v W o = I a 1 P
adu il lnszavaen Tilimadeining uazdanmslasuemsitluwanda uanislen
o s I J ° Y (a AAa ) 1 ] A
szav 2.0 osisua Tnasildlsuimermisinuanas uazidunuatemisaen1siny
a % 1 1 4 % g’} 1 T % so/ % 1
Wmiinga 1 alansu gendinguouq aviu msldmeniu i lisawsuihduauld i lu

[ = [ 9 1 @ J 2 4
E]'l’ﬂ'li@ﬂQ'ﬂﬁWfJ'luiJFlNVlﬂJﬂ’JiiﬂﬁJ'lﬂﬂ’ﬂﬁgﬂ‘U 1.5 Lﬂ'ﬁ]il“lﬂu@

ANYHAVDIANGNT
= [ A g 9 ~ U 9 [ [
mﬂmsﬂﬂmaﬂyngammgﬂqﬂsmamm&mmimsummu"lu“lwmamu
g 9 @ A ] 1 S 3 o VoA a Aad
duaiu bl lwnszau o (MQUAAN), 0.5, 1.0, 1.5, 2.0 Wlodiud taznquinaineaiive

wunmsasy lilinasednyuzveaya

d & dJd g A v v

nlesiduninmennaad iy
= J 2 J I A o ] ~ dy 9 a
nnmsanylesiFudaiamoaunidauuyeIgngnINneIA18011 15T N

' [ v H [ 1A [ 1 < 3 14

peo 1 Tl lasaunuihduadu 'l linsza o (nqualuaw), 0.5, 1.0, 1.5, 2.0 1le5idud uay
1 d' a ad U a 1 [N} 9 %’ 9 q./ Id' [ 1 =

nguasuenlfaave wunmsasuseniu g iswnvihduainld inszauaiee luling

' J I I3 A [ 1
ﬁﬂlﬂﬂilcﬁuﬁlnﬂlaﬂ@il@\?@ﬂll“ﬂﬂ@\?@ﬂ@jﬂi

o a A
Sumuaiieluya

NATANYITIUIULUATNGY 2 BUAAD Escherichia coli g Lactobacillus

~ dy k4 a ' 13 [ 30’ Y [ = [ J
spp. Tuyavesgngnsimesdrsemsasumantu 1l lnswnuihdua iuld 167 szav o (nqu
S 3 4 ] H a a 1 a [ [

AWAY), 0.5, 1.0, 1.5, 2.0 wlesidua uaznquinasuenlfsiug agildnmaaSunea 16
1 o 501 9 [ A Y] S 3 J o Y a . A . 1
sanuihduaiu i insedn 2.0 woSisud v limsnsyues Escherichia coli anns 1ans

L%QS‘EUU“II@Q Lactobacillus spp. liildanaq



66

YDA UIUUL
Yo v 49! A Y o 1 )
1. a3 lg1uaudadnaaeaniniu e lvamisaiangunisnaaed 1
y v A 9 ' ' ~ Y o E ° 9y
WminGuduvesgngns luudazngumisnaasaianulndifssnuuniu sz lvdoya
Y
AMINAADIVANUUUUEILINVL
= a d v a v J A A o Y
2. MR Iagave s dainnrianiinlalseneugaseimis

Q q

A g ymy ' A o 9 =
nAad 1o 19 lAgmaA 11 Insuz NnsanuaudeInsuesgngnsnIniiga



67

UIFYUNIN

a 4 Aav o a 4 a
1991 9 15594, 2535, uUINNNMTIeTnywantugulsagns. IssnuWaviasooviaa,
NFANNA.
a 1 QQ' a J [} a
AGI9HI ADTITUYNT. 2540. MIANH AL AATIZHADIUMNLALANINMNANTHEANTT 1 F1Laz
A71UADINTT Probiotics YDIYATINNITUDINITANT. 1DNA15I%1N1T Biotec. N
o J o J
AVANAUMNOITAAD NTUUFTAT. NFUNWA. 40 U,
a ¢ P Y] o ) . v \ '
Vazwal gmya. 2546. duaiu 1l (wood vinegar)” wawaow ldyaaigeainnisminiu
Uaea1sna v laginyasuul v, 40: 76-78.
a 4 4 = a 1 9°l 9) [ Y a 4 g’/ ~ ) v A 4
VITWIY AN, 2552 glemsnaanuaziduaduld. WuWasen 2. dniniuw
INPATNITUTITUFIA. NFUNN. 80 1.

aa a a [ 4 Bol o 1
AU MANUEU 85509 mAVLEY HazTaTal 913, 2553, mslHihduatu ldnaumeniulu

=

@ 1 a a [ 4 g}/
mmsqﬂsmmmuu.iu: ﬁfN"I‘L!‘]Ji?]qfi]?l%"lﬂ?ﬁl@ﬂuﬁnﬂEJ"IﬁfJLﬂ‘HG]SﬁWﬁﬂi 33

48 MNdAIMAnT. UHIINIBUNATAEAS, ATUNNC.

£
A 1

@ 4 9 %’ Y o 9 a A 1
UIANH UNGNITTH. 2554, wamis1HuIdundu lifuazniadunidlueinis lniiono
a 1 a o a Y] a
ANTTNNIMNIHAR NM3808 lavee Inaus tazyaunsdluya. Inemaasurniuda
a (% 19 A [}
UrINeaeuy 19, Fealvi. 96 u.
Ao o2& P Y] o v ! a 9
WAl WereAna. 2545, iduaiuld vinmumoi. ma Tu Tagyiu. 15 (301): 31-32.
Faunsel Tdwae Mawn Fuaut essona du'ladesses manuau uazviivg) N9, 2555,
wvAa % [ a 4
auifaniameninuaznaniveainduatulduzain. Inemaasinyas 43(2)
(WIFIH): 657-660.
S Aa J Y a a 1 U [
ugs Inauna. 2547 matianisnaaniu 'l 16,

a o o a 4 4
e Ty fyye 35eway guimgyd ua

ee
ee

5

J [ a

Fnindait 1. wan. Snusaswmsiant. ngammna.

ATIINYY OINAATENA UATUIAT W, 2551. wavesthduniuliideFoda lumaauazs
Ta'lalunasananes. u: nesumsdsspdnmsvesminerdeveunau adei o
AU EAMNNG WHIINONRIVOULAY, VOUAL,

gnsde Faidns. 2550. rdwaiuldwanaosldansssuma. aoriuisonaziann

wianendedaling, uasdgu. 57 wih.



68

oo A, 2550, hduatull, (eoular). FuAUIN: hitp://www.dss.go.th/dssweb/
starticles/files/ct 11 2550 wood-vinegar.pdf (!ﬁlal)iailﬁ'ﬂ 8 Wf]ﬁ%mﬂu 2558).

Aniansson, G., B. Andersson, R. Lindstedt and C. Svanbrog. 1990. Anti-adhesive activity of
human casein against Streptococcus pneumoniae and Haemophilus influenza. Microbial
Pathogenesis Journal, 8: 315-324.

Akakabe, Y., Y. Tamura, S. Iwamoto, M. Takabayashi and T. Nyuugaku. 2006. Volatile organic
compounds with characteristic odor in bamboo vinegar. Bioscience, Biotechnology and
Biochemistry, 70: 2797-2799.

AOAC. 1990. “Official Methods of Analysis. 16th edn.”, Association of official Agricultural
Chemists. Washington D.C.

Banwart, G. L. 1981. Basic food microbiology. The AVI Publishing Company, Westport. 715 pp.

Chen, Y. X., X. D. Huang, Z. Y. Han, X. Huang, B. Hu and D. Z. Shi. 2010. Effects of charcoal
and bamboo vinegar on nitrogen conservation and heavy metals immobility during pig
manure composting. Chemosphere, 78: 1177-1181.

Chesson, A. 1993. Probiotic and other intestinal mediators. Principles of Pig Science.
Nottingham University Press. Loughbrough UK., 197-214.

Choi, J. Y., P. L. Shinde, I. K. Kwon, Y. H. Song, and B. J. Chae. 2009. Effect of wood vinegar
on the performance, nutrient digestibility and intestinal microflora in weanling pigs.
Asian-Australasian Journal of Animal Science, Vol. 22, No. 2: 267 — 274.

Chorvaticova, D., E. Machova, J. Sandula and G. Kogan. 1999. Mutation Research, 444: 117-
122.

Chu, G. M., C. K. Jung, H. Y. Kim, J. H. Ha, J. H. Kim, M. S. Jung, S. J. Lee, Y. Song, R. 1. H.
Ibrahim, J. H. Cho, S. S. Lee and Y. M. Song. 2013. Effects of bamboo charcoal and
bamboo vinegar as antibiotic alternatives on growth performance, immune responses and
fecal microflora population in fattening pigs. Animal Science Journal, 84: 113-120.

Cranwell, P. D. 1995. Development of the neonatal gut and enzyme systems. The Neonatal Pig.
C.A.B. International, 154 pp.

Eva, J. and P. Conway. 1992. Probiotic of Pigs. Probiotics, 316 pp.

Frandson, D. R., W. L. Wilke and A. D. Fails. 2009. Anatomy and physiology of farm animals.

Wiley Blackwell, 489 pp.


http://www.dss.go.th/dssweb/
https://link.springer.com/book/10.1007/978-94-011-2364-8

69

Fish, R. E, M. J. Brown, P. J. Danneman and A. Z. Karas. 2008. Anesthesia and analgesia in
laboratory animals. American College of Laboratory Animal Medicine Science, 655 pp.

Fuller, R. and B. E. Beoker. 1992. Lactobacilli which attach to the crop epithelium of the fowl.
The American Journal of Clinical Nutrition, 27: 1305-1312.

Hardy, B. 1999. A World without growth promoter concepts in pig science. Nottingham
University Press. Nottingham U.K., 177 pp.

Heo, J.M., F.O. Opapeju, J.R. Pluske, J.K. Kim, D.J. Hampson and C.M. Nyachoti. 2013.
Gastrointestinal health and function in weaned pigs: a review of feeding strategies to
control post-weaning diarrhea without using in-feed antimicrobial compounds. Journal of
Animal Physiology and Animal Nutrition, 97: 207-237.

Hur, J. and J. H. Lee. 2013. Protection against neonatal Escherichia coli diarrhea by vaccination
of sows with a novel multivalent vaccine candidate expressing E. coli adhesions
associated with neonatal pig colibacillosis. Research in Veterinary Science, 94: 198-204.

Hou, Y., Z. Liu, H. Xuan, C. Lu, L. Yu and W. Bao. 2016. Effects of bamboo vinegar powder on
growth performance and mRNA expression levels of interleukin-10, interleukin-22, and
interleukin-25 in immune organs of weaned piglets. Animal Nutrition, 2: 111-118.

Klaenhammer, T. R. 1998. Functional Activities of Lactobacillus Probiotics: Genetic Mandate.
International Dairy Journal, 8: 497-505

Kozasa, M. 1989. Revue scientifique technique (International Office of Epizootics), 8(2): 517-
531.

Krizkova, L., Z. Durackova, J. Sandula, V. Sasinkova and J. Krajcovic. 2001. Antioxidative and
antimutagenic activity of yeast cell wall mannans in vitro. Mutation Research, 479: 213-
222.

Kutlu, H.R., I. Unsal and M. Gorgulu. 2001. Effects of providing dietary wood (oak) charcoal to
broiler chicks and laying hens. Animal Feed Science and Technology, 90: 213-226.

Luckey, T. D. 1972. Introduction to intestinal microecology. The American Journal of Clinical
Nutrition, 25: 1292-1294.

Monsan, P. F. and F. Paul. 1995. Oligosaccharide feed additive. Biotechnology in animal feed

and animal feeding. VCH Publishers Inc., New York U.S.A., 233-246.


https://www.google.co.th/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwis2Z_Rw8fWAhXLuo8KHcFFA-EQFgglMAA&url=http%3A%2F%2Fajcn.nutrition.org%2F&usg=AFQjCNEwwoypJiix1277lf26aiNlAAPj_A
https://www.google.co.th/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwis2Z_Rw8fWAhXLuo8KHcFFA-EQFgglMAA&url=http%3A%2F%2Fajcn.nutrition.org%2F&usg=AFQjCNEwwoypJiix1277lf26aiNlAAPj_A
https://www.google.co.th/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwis2Z_Rw8fWAhXLuo8KHcFFA-EQFgglMAA&url=http%3A%2F%2Fajcn.nutrition.org%2F&usg=AFQjCNEwwoypJiix1277lf26aiNlAAPj_A

70

NRC. 1998. Nutrient Requirements of Swine: 10" Revised Edition. National Research Council,
210 pp.

Otto, C. C., T. M Cunningham, M. R. Hansen and S. E. Haydel. 2010. Effects of antibacterial
mineral leachates on the cellular ultrastructure, morphology, and membrane integrity of
Escherichia coli and methicillin-resistant Staphylococcus aureus. Biomed Research
International, 9: 26-32.

Sainsbury, D. 1998. Animal health disease and welfare of farm livestock. Cambridge center for
animal health and welfare, 248 pp.

Savage, T. F., P. F. Cotter and E. I. Zakezewska. 1996. The effect feeding a mannas
oligosaccharide on immunoglobulins, plasma IgG and bile IgA of wrolstad MW male
tukeys. Poultry Science, 75 (Suppl. 1): 143.

Savage, T. F., E. 1. Zakezewska and J. R. Anderssasen. 1997. The effects of feeding mannan
oligosaccharide supplemented diets to poults on performance and morphology of the
small intestine. Poultry Science, 76 (Suppl. 1): 139.

Tsai, S. Y., H. Y. Lin, Y. C. Hsu and C. P. Lin. 2017. Prediction of the growth and storage
conditions of Lactobacillus plantarum and Lactobacillus casei by isothermal kinetic
simulation. Thermochimica Acta, 655: 363-371.

Upadhaya, D.S., H. M. Yun and I. H. Kim. 2016. Influence of low or high density corn and
soybeanmeal-based diets and protease supplementation on growth performance, apparent
digestibility, blood characteristics and noxious gas emission of finishing pigs. Animal
Feed Science and Technology, 216: 281-287.

Van, D.T.T., N.T. Mui and I. Ledin. 2006. Effect of method of processing foliage of Acacia
mangium and inclusion of bamboo charcoal in the diet on performance of growing goats.
Animal Feed Science and Technology, 130: 242-256.

Wang, H.F., J.L. Wang, C. Wang, W.M. Zhang, J. X Liu and B. Dai. 2012. Effect of bamboo
vinegar as an antibiotic alternative on growth performance and fecal bacterial
communities of weaned piglets. Livestock Science, 144: 173-180.

Watarai, S. and Tana. 2005. Eliminating the carriage of Sal/monella enterica serovar Enteritidis in
domestic fowls by feeding activated charcoal from bark containing wood vinegar liquid

(Nekka-Rich). Poultry Science, 84: 515-521.



71

Yamauchi, K., J. Ruttanavut and S. Takenoyama. 2010. Effects of dietary bamboo charcoal
powder including vinegar liquid on chicken performance and histological alterations of
intestine. Journal of Animal and Feed Sciences, 19: 257-268.

Yang, F. C., K. H. Wu, W. P. Lin and M. K. Hu. 2009. Preparation and antibacterial efficacy of
bamboo charcoal/polyoxometalate biological protective material. Microporous and
Mesoporous Materials, 118: 467-472.

Yan, L., LH. Kim and K. Huh. 2012. Influence of bamboo vinegar supplementation on growth
performance, apparent total tract digestibility, blood characteristics, meat quality, fecal
noxious gas content, and fecal microbial concentration in finishing pigs. Livestock
Science, 144: 240-246.

Zhao, P. Y., J. H. Jung, and I. H. Kim. 2012. Effect of mannan oligosaccharides and fructan on
growth performance, nutrient digestibility, blood profile, and diarrhea score in weanling

pigs. Journal of Animal Science, 90: 833—839.


https://www.google.co.th/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwji0aS38a3LAhUTGY4KHROHCNIQFggbMAA&url=https%3A%2F%2Fwww.animalsciencepublications.org%2Fpublications%2Fjas&usg=AFQjCNE_bz93yOKydPXAQ4Iu9gbHsRKChQ&sig2=_7mj5i81edvW4dFh8DU3PQ

MANHIN

72



MANUIN (D)

=

) ‘q‘)l =
MIAIBNDIIILASIUUANLIE

M519MANUINN 1. N15161783 Nutrient Broth (NB)

73

Ingredients (Gms/litre)
Peptic digest of animal tissue 5.00
Sodium chloride 5.00
Beef extract 1.50
Yeast extract 1.50
*Final pH 7.4+0.02
mﬁnmﬂwmnﬁ 2. M5A584 Nutrient Agar (NA)
Ingredients (Gms/litre)
Peptic digest of animal tissue 5.00
Sodium chloride 5.00
Beef extract 1.50
Yeast extract 1.50
Agar 15.00

*Final pH 7.4+0.02



ASHEMANUINA 3. NTIATOU Macconkey agar w/9.5% Bile Salts, CV and NaCl
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Ingredients (Gms/litre)
Peptic digest of animal tissue 1.50
Casein enzymic hydrolysate 1.50
Pancreatic digest of gelatin 17.00
Bile salts 1.50
Crystal violet 0.001
Neutral red 0.03
Sodium chloride 5.00
Agar 15.00
*Final pH 7.4+0.02

M1IMANUINA 4. P59 T8 Lactobacillus MRS Broth (MRS Broth)

Ingredients (Gms/litre)
Proteose peptone 10.00
Beef extract 10.00
Yeast extract 5.00
Dextrose 20.00
Polysorbate 80 1.00
Ammonium citrate 2.00
Sodium acetate 5.00




MIMANUINT 4. N316T8 Lactobacillus MRS Broth (MRS Broth) (#10)
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Ingredients (Gms/litre)
Magnesium sulphate 0.10
Manganese sulphate 0.05
Dipotassium phosphate 2.00

*Final pH 6.5+0.02

MINMANUINN 5. N154A384 Lactobacillus MRS Agar (MRS Agar)

Ingredients (Gms/litre)
Proteose peptone 10.00
Beef extract 10.00
Yeast extract 5.00
Dextrose 20.00
Polysorbate 80 1.00
Ammonium citrate 2.00
Sodium acetate 5.00
Magnesium sulphate 0.10
Manganese sulphate 0.05
Dipotassium phosphate 2.00
Agar 12.00

*Final pH 6.5+0.02
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