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Abstract

The purposes of the present study were to investigate the potential of Jerusalem artichoke
(Helianthus tuberosus 1.) as an alternative prebiotic rumen by-pass inulin including methodology study.
The objectives of this study are to investigate the effects of feeding by-pass inulin in milk replacer on
selected health parameters and the incidence of diarrhea and immunology systems.

Experiment 1. This study was to find ways to prevent the digestion of inulin by different methods.
To find a way to prevent inulin digestion from rumen. The results showed that solubility in water and the
solubility in the rumen of fistula dairy cows. It was found that the method that gave the best value was in
the form of soap (saponification). Is the least soluble which means that it flows more from the stomach to
the small intestine. The researchers then chose this method for making inulin products flowing through.

Experiment II. The objective of this study was to the effect of by-pass inulin from Jerusalem
artichoke level on the abundance of bacteria and their fermentation using in vitro of calve fecal samples.
Two levels of starch and 4 levels of by-pass inulin were a completely randomized design with a 2 x 4
factorial arrangement of treatments. Factors consisted of starch levels (0% starch and 1% starch
respectively) and by-pass inulin levels (0%, 1%, 2% and 4% respectively). Fresh fecal samples were
collected from 3 Jersey calves after feeding the milk. (approximately 32 days after birth). In the culture,
sterile medium + fecal slurry + treatment these culture tubes were carried out in triplicate and incubated 37
°C for 24, 48 h in a shaking incubator. Total bacteria, Bifidobacterium, Clostridium difficile, E. coli,
Lactobacillus and Salmonella were quantified using respective specific real-time PCR assays. Volatile fatty
acid (VFA) concentrations were analysis using gas chromatography. The pH values were recorded using a
pH meter. Gas pressure was measured using a manometer. By-pass inulin, at present mainly from
Kaentawan used in this study was increased the total gas production of fecal fermentation with by-pass
inulin at the end of the 24 hr was increased linearly when increasing percent of by-pass inulin which is
simultaneously reflected by the large increase in gas production at high percent of by-pass inulin and gas
production when the time of incubation increase (from 0 to 24 hr). In contrast, the pH values of the fecal
fermentation at 24 hr was decreased linearly (P < 0.001) with increasing percent of by-pass inulin. The VFA
concentrations at the end of the 24 and 48 hr of incubation were influence the levels of by-pass inulin. The
proportion of acetate to propionate ratio (A/P) was significantly at 24 and 48 hr of incubation. The addition
of starch (0% starch and 1% starch) have influence acetate, butyrate and acetate to propionate ratio (A/P)
(P<0.001) at the end of the 24 hr but at the 48 hr did not influence butyrate, valerate and iso-butyrate. The

addition of 0% starch or 1% starch did not differ the abundance of E. coli, Clostridium at 24 hr and E. coli



at 48 hr incubation. The abundance of Total bacteria, Bifidobacterium and Lactobacillus abundance were
increased linearly with increasing levels of by-pass inulin but abundance of E. coli, Clostridium were
decreased linearly with increasing levels of by-pass inulin. In general, the reduction of intestinal pH is a
positive outcome, as a more acidic environment might protect against undesirable and pathogenic bacteria.
In vitro fermentation and animal studies have demonstrated that supplementing the diet with by-pass inulin
decreased the pH. By-pass inulin did not suppress E. coli and C. difficile which are harmful microbes cause
of diarrhea in the ruminant animals. But supported bifidobacterial and lactobacillus abundance comparable
with high levels of inulin.

Experiment III. This study supplementation the prebiotic effects of dietary by-pass inulin from
Jerusalem artichoke on young dairy goats. Twenty newborn Saanen kids were sorted by parity of their dams
and multiple birth (twin or triplet) and assigned to the five groups (There are five dietary treatments as
follows: Treatment 1: Goat milk, Treatment 2: 0% by-pass inulin in milk replacer, Treatment 3: 0.1% by-
pass inulin in milk replacer, Treatment 4: 0.2% by-pass inulin in milk replacer and Treatment 5: 0.3% by-
pass inulin in milk replacer) at birth. Each group in 4 replicates. All kids were fed colostrum for the first 7
days after birth, and then each kid in treatment 3, 4, 5 were supplemented with 0.1 %, 0.2 % and 0.3 inulin
on day 8 to 90, respectively. Fecal score was different (P <0.05) in groups. There were differences in
fecal score on days 7 to 56 (P <0.05), whereas no difference in fecal score on days 70 to 90 (P >0.05) was
detected in groups. During the current experiment general animal performance data also were collected.
Animals fed on goat milk, 0.2 and 0.3% inulin in milk replacer had ( P <0.05) higher body weight than
animals fed on 0 and 0.1% inulin in milk replacer while the control treatment led to intermediate values at
35-90 days of age. Total Red Blood Cell, total White Blood Cell and haematocrit value were similar for all
treatment. There were no differences (P >0.05) in total Red Blood Cell, total White Blood Cell and
haematocrit value in groups. To evaluate whether inulin influence intestinal morphology, these Length of
small intestine and intestinal morphology of goat kids in intestines of experimental in all groups were
measured. In jejunum and duodenum length of small intestine showed an overall tendency to be decreased
in 0% inulin treated goat kid and to be increased in goat milk, 0.1, 0.2 and 0.3% inulin in milk replacer
treated animals when compared to the another group (P<0.05). In the current study, Goat kids in 0% inulin
in milk replacer had significantly higher CFU of fecal suspension for total clostridium, E. coli, Lactobacillus
and Bifidobacteria than kids in another treatment. The results of our study suggested that daily dose (0.3 %)
of inulin might not be enough to observe effects of it.

Keywords: By-pass inulin, Jerusalem artichoke, prebiotic, dairy cow, goat
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anumusalunmsazarsvesiuegnilszana 6% luvazi 90 ° C Wuzognlszum 35% unuagIun
a AAaa a < oA ' a a 4
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Effect of prebione
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11: Samanta et al. (2013)
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Y a ' A 2 CINNY a X A o & 2 A X 2
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Yo a () Yo . ES 1 Y a Sl 1q 9
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a A . .oAa 9 A 49@1 ~ I
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Effect of prebiotic
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Higher live
weight gams in
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7111: Samanta et al. (2013)
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Ts'luTeanTaena lazuuziirlulnsuimsvesda Snendouile lanauninuasaveans
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sp., E. coli scours W‘Uiﬂﬂﬁq @ (Susan Schoenian, 2007)

E coli

= ] 9 A 1 (% Y U a o o | [ a AaAAaa d’l &
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A Y (Y . . . 2 A v A A Y [ a 9 1
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UnAvrangamsgnaimyeslsnla mslasuiumaesiifisansainasunsninaszandnsnisna lin
(Schoenian, 2007)
Abe et al. (1995) 51801 sNve9 115 luToAnTue1m15909gn 37 pre-weaned INN1IMITNVD 9
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517 2.8 mahamveanws loTean Tud 1d 1wy TumsauaSuuTls luTeanindansa luiiuee
9

@1 (SCFASs) Lﬁ@ﬂ%ﬂﬂgqqmmwmmﬁm{

117: Huazano-Garcia and Lopez (2013)
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3.1 UNin
Tuwmnuaz W (Helianthus tuberosus) Na1inguwa 1uTo@n (prebiotic) Tagmwizdyau (inulin)

v ¥ 1 1 . a a 1 % 4 d‘
FalsznoudisimanznlaaliTuana Muwsdun Lifisyie Fedyavlunnuagiuiluansivoloi

¢ X
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nneoay 90 Tagorduraunsdlunszimenin unumvesdyau luszuumaduemsaemligaunid
{ < s . . . a Y 9 { g a
MiualszTomi 190 Bifidobacteria 1Az Lactobacillus 1930y laauazinalduuaiizenduInylumadu

[ g}/ o a a ' @ 1 @ r/y { 4 Y o
RENAEP SN muuuu’mwium‘immia}gaummmumau miﬁumummamgﬁmgﬁm L‘ﬁ@iﬂ‘ﬂ1

Y

wihidluws luTedAndalinnuiiiludestloaiulilnTimsdos Tasgaunsdlugmm (by-pass) Fatlagaiug

v
a

[] @ a @ 1 % 1 9 a Q'{ o Y
Tusimswaumatiadinan Taemnamnsatfesnumseeslugmuld dyauvzamisosongnindld
a Y = % Y4 ~ a o g}z dyd = [ A
HaLITVUMAAUDIMNT lau@edny ludainszmnz@e) myveluasatisatithrnendniiemn
ax Y 1 a a ' o . . A
mslumstlesnumsdosdyauainunuaziulugimum (rumen by-pass innulin from Kaentawan) 1o 19 11/

LA o a 1 ' o a o o (L
'E]’f]ﬂﬂﬂﬁﬁ‘ig’U’Uﬁ'llli‘gf}!l,ﬁgVIW\?!@H@'IW'I‘E’GT'JHﬁWQ Iﬂﬂ%%‘1/]']ﬂ'li1/lﬂfff@°ﬂWaﬁﬂmcﬂiuﬁﬂﬁﬁ'ﬂu@gﬁumﬂﬂﬂ1i

% a [ a Jd 4 @ ] a a '
Ysvigeszuugiidquiu msaagaunsonguld Inyluya ilemIimslumsiesnumsdosdyauainunu
Y . . an A 9 A
mau“lugmu (rumen by-pass innulin from Kaentawan) 514 1dun ) NITNATDUNITNIILN
Y H H

winzay (szaums lnamugage) lagldguugl aAnuduuazna vz Minadouman1izi

aaa 1 K a 1
Mu1zan1anedd mailard reaction (YRnIenseunuhanaznIgezlilu) 1) MINAABUWIANILN

iz Iaeds 1ndoune1lnaen saponification (N3a ludiutaza1e)  a) MINATOUNIANIZN
an = "9 @ v < Y 19 v & axdq Y = a Y
mizauTaedsnaen Tasmsnuaie luiiu msoaaudmuae lvduiuisn inaa luganmsm

T < 1T a a 1 Y 1 an . . = v Aaw Y o an 2
’E']Eﬂ\‘lhliﬂﬁnl Wmmgaugﬂﬂaﬂslugmu‘lﬂnmmnﬁ maillard reaction Wﬂmzumi}mz"lﬂwmunﬁmiu

Tugrduae il
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3.2 35msanwn
=< d’ ax [ 1 9 a A Qdd‘ 1 (% d‘ Aas [
msAnyuierIIsdesnumsdeslavesdyanlaoisnuanannu enismslumstesnums

) aﬁgaumﬂuﬁum ﬂ’uclugmu (rumen by-pass inulin from Kaentawan)

a

L:' =) 2 ) 9 dy Li'
1. MINATOUMITNNICNIHUIETY (Ni%ﬂ‘ﬂﬂ"ﬁul‘ﬁaWTHQQQ’@)IﬂﬂﬁlGﬁQﬂ!ﬁﬂN ANUFULASLIAN

QU

I ax ~ any . . aaa ' 1
mizan Wudsmanadeuman1izmunzau1aedb mailard reaction (UFn3015znN0aI0zNIADE
0Tw)
msgﬁﬂﬂﬁﬁ%m maillard reaction
o 1 o A S 4 A ° a
m3lianuieunuunasingavemsdainnar anuvuuazguvginmunzan annsoihlding
d' 9 9 g =Ha A . a = Aann dy 1
malasunlagmediuiaseaine Tanheany3aida (reducing sugars) tazniaeziily Goenlfnseniin
. q. . . Q9 dy ! 3 J ] @ 1
melanoidins ¥30 maillard reaction UfA3e1H la'la1Hou i naz IdihanldlumsieosniumsdosldveaTisau
. ' a o~ ' Y A y Ay 1A
Tugmu (rumen protected protein) Iaswungaunsdlugmu liansahdoonieratelaseadieilld uaiie
' o a =2~ < ' g A o o q U - '
o113 11d3n52iM1z959 (abomasums) FatianuiunsanunInssadniigniaerhld lsAugndesuas

o

duidluihmagnluarulidosiia1didnae 1y (Cleale et al., 1987; Sindt et al., 2004) TudIUv04 inulin 1

9 A ?,' [T~ =3 a Aaan dy Y o
Tassadeflsznewiaang Tnasenwumesteamnsanalgnsei ldawaalug

A ~H
H(|Z=O HIC=N—R HE':—N\R H?('Z—N\R
H—(I:-OH RNHz H-IC—OH (]:—OH IC=0
HO—IC—H HO—(IZ—H HO—?-—H HO-F—H
H—(IZ-OH H—IC—OH H-IC—OH H—F-OH
H—IC—OH H20 H—(IZ—OH H—]C—OH H—C—0OH
CH,0H CH,0H CH,0H EHIOH

Amadori compound
d' ast A 9 aan . . 9} 1
2. MInadgeUMaAMI NIz e 1aeIs maaumﬂﬂgﬂim saponification (ﬂm”leuuuuazmq)
Tago1AorannTs

3. MInaaaumIga ez an lagasnaou Iasn1snuae Ty

a 1Y P 9 o 1 9 a oa []
paadaan lavimsnaaeumaimsazaela luiel§ans (in vitro) taznadoumsdesla lu

. 9 . g/} ==
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Orskov (1992) INOAIUIMNT  rumen by-pass innulin AUAUALIU LALTINTAAEONEN1IZHIDITN

9
(Y a 1 9 1 1
W auna g NueINde W?Jﬂ@]u‘i/]usluﬂTiG]@EJ@@QiZUUQGIﬁWWﬂiiM
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9 v
14 TAULI1ZNTZMIZHDVD1IT (permanent rumen fistulae) 31U 3 §1 1Aoalunendufen sy
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A ¥ gl/ a 4 aa A ~ 1 9 s
Hamsnaaeei lananua llamazinanalonSouieunanunanatalaeld Duncan’s New
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= any a 4 Y JdAa Y
(57802108AITN13 1AaZA131INAATIEH voadu 1Fse Tewnimanisan)
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= 1 v a a 1 . . ant A ~ I Y
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v
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3.4 30150HaM AN

d‘ = g‘/ 1 901 [
WedszuranamsanyInInnmmMsazaleluin LLﬁ“’fﬂiﬁ$ﬁWﬂUlmuﬂSWLWWZWNﬂﬂluIﬂTﬂU‘J\IWTZ

1 A A o Y 9 9 aa
NITINS W‘]J?W’J‘ﬁﬂ”liﬂﬂﬂ‘ﬁ’e)chug‘ﬂﬁlﬂﬂﬂ1 nge ﬂ’e)a a18ulﬂﬂ1ﬂﬁﬂ G])’QT?‘JJTEJENﬂﬁllﬁaNWH’e)E]ﬂiHﬂ

a

Ay KR A

ﬂﬁ$LWTgﬁﬂj}ﬂl‘lﬂﬁ”lulﬁylgﬂulﬁNTﬂﬂ’jT ﬂmzﬂ’mﬂﬂmm@mﬁuiumiﬁmaﬁﬁ’mmm@%“lumamamm"lﬂ



28

a A a 2 J
mynaaeudyan Inary aeanmiundlulenn 1aes PCR nuuisualn

4.1 YN

9 9
tagiiu ldiwms 1ol §Fug Tuemsnanua asiumedenlumsaamsldenl§iuzlu

q
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1ta ¢ Bifidobacteria (Younes et al., 1995; Kaur and Gupta, 2002) 0 4 a U @141700 A Tuiae E colinay
.. = & [ 1 1 9 ' o o’dy dy A
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J a ] @ g’u a a a a ]
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4.2 ngilszaan
iNeAnYIHAaveIdYaY lvaru dellszyinsvesnunaiise nasmsnin Turaeanaaea (in viro

technique) V04 ALY
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° , < g A9 o ? = 3.8 o 1 o o 9 a oa
il ld luguiuanuduiuaviuiiiieds veuwihngs dedrgnih lddsiealjiianmsaelu 10
A o ] 1 v d' 1 ] &I v A .
w1l @red19gearszgnateTon lddavravuia 100 va. AH1UNITAUFRRUR (10%, w/v) 11 saline-
. Y Y {1 v A { '
buffered saline (PBS) Haz1333a0gnilaunalaeld depressor auiirumsainioudineasluioin lud
a 2 A 1o A J v g
PONTIIU %), H, (3%) 118z CO, (2%) Ysuasiimnuvesgnszisiusimnnuaazgningnsaunuily
LY j}
WAFOA1502210999152
v g
4.3.3 MIWTNUUVINIZIFOYI15Y
Q a i}
yauTvaru gnaaihminaslunasanaaes Hungate fiasaise 1 (lfiainss 1%): 3 s2i;

a a

1% auau, Wau 2%, auau 4% 1ATMITINYI 2 (11 strapping 1%): 3 3¢ ﬂ']J 1% strach + 1% ﬂuau 1%

U

a a

o g
AT + 2% OUAY 1% TATY + 4% agaumuamu mwmamwammm”lu"lmmkmu ﬁi’)‘VIW"IuﬂﬁCJH

U

De

L%@ﬁ’ugﬂﬁ%’"msuuLmullafl%’aaﬂ%muiuﬁ’amazﬁwaﬂuwaaﬂ Hungate (9 4a. / Ha09) ?’%agmﬁ (lu g/
D: 11 Tau, 2.0; @15eAA91NBAA 2.0; NaCl, 0.1; K2HPO4, 0.04; KH2PO4, 0.04; MgS04.7H20, 0.01;
CaCI2.2H20, 0.01; NaHCO3, 2.0; 1511 0.005; L-cysteine laTasnae'lse 0.5; nde1i1a 0.5; ianasidu
voanarne 1il: tween 80, 2.0 mi; 3a1iin, 10 luTasans; 0.025% (w/v) Q49U resazurin, 4.0 1.
(Vernazza et al., 2006; Olano-Martin et al., 2000; Sanz et al., 2005; Stiverson et al., 2014) ﬂliﬁ'u Gslju VD
M5BT 7.0 deg1lasumsaaindudiessazaeganse 1 ua. Fasariu Taonmsniin
(10%, w /v) luiundeloamlaivlmled (PBS (14 g /1) NaCl, 8.0; KCI, 0.2; Na2HPO4), 1.15; KH2HPO4,

0.2; pH 7.0) uAaEHABAYNIAY (1 NA.) YDIAITALA18QINILHANNY vortexing 0813133 HADA Hungate
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2 Yo < ) ) A ) o A < v A a Y A A
navua ldsumsinumeldaaniig 15eendaudae 0, dsea N, wasnnaniindreenstiananiondaogil
~ . 2 A o A ' < o £
(HeUIUY crimped HavAMIZ@sU A I ZgRA T UMIHazUN 37 °C 1uan 24, 48 ¥ Tualudouuuy
1 g‘/ @ 1 a aa <3 { I
e MINUUAIBENUBUNAD 2 Hadansazgninuuen 13 luraea microcentrifuge taguoni 4 °C 1Junal
A 3 o v o [ a J a A . ' ~
10 WA 16,000 x g 1A peletted gIN DTN -80 °C AMTVNTUATIZHAUNTONAE aliquot dIUN
A . . ~ ) [ a J @ Yy &
aeasluriasa microcentrifuge 2 91 - 20 °C AMTUMIAATITHNTA lvdiuszme (VEA) Taeldunalngan
A v R 2 A A Y A o 1 @ o '
Tans1¥ Yunna pH vosnisunziaeilowe luraeanaaosnianseeianl pH ussuung luiaasiaon
@ 4 a [ gl.:
Hungate 301819 manometer (#539&01 18; Fisher Scientific) tN0ATINAOUMIHAALNANININA
[ a 4
4.3.4 M3ANA DNA 3aUN39
o ' = v 9 A o Y g
aredagnazalsly 4 esraiod 1ugI9IuAY DNA guruniuagnana laglsis RBB + C
. Y v ¥ o qQ Y a £ o o )
(Yu and Morrison, 2004) Tngl#3smaauangnilauaznsliusgnsnedauil lnalsyga Qlaamp DNA
.. a . Y 9 o
Stool Mini ﬂ‘izmuﬂmm‘w DNA Iag agarose gel (1.0%) electrophoresis AUAUNVUUDI DNA N9
2 y A .. o v
151 TaelaaTeaun Tualail ND-1000 Spectrophotometer (Thermo Scientific, Wilmington, DE) HUN& U

aa I & o P 2
miaza1ﬂmaumaamﬂuﬁmwaammﬂ 1.5 Wa. Eppendorf Wu\iﬂaflﬂ’tffﬁ@\?hhﬂ -80 °C Llagantviaon

2 & Y 1 o a J
‘Hmmuhh‘ﬂ -20 °C A UNITMNITAUATIEN
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Primer Sequence (5° —3°) Targeted bacteria Annealing temperature Amplicon length Reference

(bp)
27f AGA GTT TGA TCM TGG CTC AG Bacteria 54°C 1535 Lane DJ, 1991
1525r AAG GAG GTG WTC CAR CC
340f TCC TAC GGG AGG CAG CAG T Bacteria 60 °C 467 Nadkarni MA., et al, 2002
806r GGA CTA CCA GGG TAT CTA ATC CTG TT
Bif164-f GGG TGG TAA TGC CGG ATG Bifidobacteria 60 °C 530 Satokari RM., et al, 2001
Bif662-r CCA CCG TTA CAC CGG GAA
Cdif-706f ATT AGG AGG AAC ACC AGT TG C. difficile 54°C 307 Xia Q., etal, 2012
Cdif-994r AGG AGA TGT CAT TGG GAT GT
ECAT75F GGA AGA AGC TTG CTT CTT TGCT GAC E. coli 56°C 545 Sabat G., et al 2000
ECR619R AGC CCG GGG ATT TCA CAT CTG ACT TA
Lacl AGC AGT AGG GAATCT TCC A Lactobacillus 60 °C 345 Sabat G., et al 2000
Lac2 ATT YCA CCG CTA CAC ATG
InvA-F GAA ATT ATY GCC ACR TTC GGG CAA Salmonella 52°C 282 Shan Wei., et al, 2013
InvA-R TCA TCG CAC CGT CAA ARG ARC C
*TaqMan probe ~ 6-FAM-5’-CGT ATT ACC GCG GCT GCT GGC AC-3-TAMRA Nadkarni MA., et al, 2002

o o 9 v 4 ) o 2 g‘./
* Tagman probe d1150140 0 Inswes 340f uaz 806r drsumsmlsuaveuaizenavua



32

[ o a ) ¥ Y 1
4.3.5 M3TAIINIATIIU PCR M1U0219397 1A11nA10019
0o ~ M Vo o X 4 a Y
155U DNA d1115Un15A529 PCR uuuisea Inl ladavuaiuiie 51’13 (Chen et al., 2007)
0o ¢ ~ s g ¢ Ay v o a3 y
Tagagdimivinswes PCR nuvGea lnduaazasalnswesmmzuiasgui 1dun 1 dregraiugnldy
< o ' ' o " adg 2 a A 1w Y 9

Taom TJvesdred9nnnguvesled s ueninualuminaass ludSuaimnuvesanuw sy

@ 1 g’; { a Jd o [ ~ A g’/ 14
Y93 DNA 91nA20810N1HNANzIATIEH dnSunuafiizensiuamasgiugniasonld Inswesaina 27

= ~ A < == 1 ] o A =
18 1525r (Lane, 1991) 39001684 rrs tNouduaNuemnauuafizodiulvg Insweiimmizinizaie
a o 4 9 1 Y 1 o [ 1 Aaaa 2 = 9 o J
Haanua PCR 19nqueadee19 DNA dinsuuaazalgnsen PCR Tuilsnias 50 ul dailszneudeninimes
Taq Reaction 1X 4193314 (10 mM Tris-HCL, 50 mM KCl tta ¢ 1.5 mM MgCI2 (pH8.3)) , 200 uM dNTP,
] 4
500 nM Y0 3LAaL 1N5IND3, 670 ng / ul bovine serum albumin, 1.25 U ¥®3 Taq DNA polymerase (BioLabs)
9 av Y

Hasmnuina® DNA PCR assay 1 thermocycler PTC-100 (3147338 MJ, Waltham, MA) Tdsunsuanusen

Y H A g A A - < ~ H
PCR 1/32n2UA8TUADUNTITNAUNYUNY 94 09T aa1] 11981 5 U 40 TR VYDIVUABUNT

a

= a A A o 3]; a A A A A 9/ A g}/
tjﬂlulﬁﬂﬁﬂw‘l 30 IUINN 95 C, VUNADUNITVIADY 30 ’mmmqm‘mﬂumﬂﬂ’mmﬁlumﬂm 1 LAagUYUNDUNIT

£

Q/d' a =

A A 0 g’; 9 A o I A 1 o o w
a2 40 TuIN 72 °C wazTuneuMsveregan i 72 °C ilunar 7 uriineu 4 °c aauithwunelu
A10819145Un158UdU T agarose gel (1.0%) electrophoresis 111N 15AIDANUULLUIUAZAI0E19N1
a ~ 1 g’/ a @ 4 ¥ 1 Qy o o
AANFIVINNTIWEEIUNITATIV PCR NINUA LagHaAN MaisoInuuaaz 50 PCR 1a5un15vild
a Q( o a Q( a [ 14 . . ]
UIaN3 laoyan157i1 1S gnivowannmy Qiagen PCR (Invitrogen) AT UYDI DNA U0 ILAAL
U1MI31U qPCR gﬂﬁ mualaely Quant-iT kit (Invitrogen Corporation, Carlsbed, CA, USA) 11ag Mx3000P
4 o o < o
i5oa'1ni52 UV PCR (Stratagene, La Jolla, CA) $1UIUEUUIV0IANUAUTUYDIADUBATUINIINANY
a o 4 1 <3 {
811D INAANUH PCR 1azANNITUTUYDINIAUAAZNIATTIU MIATFIUgNNY 139 -80 °C MTII0 19
a 1 9 49! 1 = o [ g’; 9 o 14
pYNTNALIN (1:10) VOINIATFIUYNAS 19IUADUNMINATOD PCR 1uVEoa Intiuaazasalagldiviwes
TE
= AA AA A a J A ~ L4
4.3.6 mimnlsmnavewuaiizentidsuaun Tasnms insiznlsua PCR uuvisea Inif (qPCR)
7 q Y ~ s = o w s
Inwswesuaz Insunldlunisnaaey PCR unuGoa lniuaasluaisied 16180 Insmedgn

[ 9 (Y

4 ]
nieufeunudiaugiudoyalaon1snun BLAST (GenBank) 130 Salmonella 11 1agniadsunaniioqnin
y A 9 2 9

a 4 2 < 1 =3 1 ! a [
NAUAINEHIATUFA PCR Liﬂﬁuﬂl@ﬂﬂTﬁijﬂullﬁﬂﬁiﬁl‘l’iuﬂTﬁ!LUﬂﬁ!iﬂﬂquﬁlﬂﬂﬂluu@Ellﬂﬂ (lllll!ﬁﬂxi

]

Qe

9 = o

= =y Y d'

To3a) VU1Av0dllszmnInmuavesuuanizegninliuialaglsIsnInade e TagMan Tuvas i
7 4 !

euumeum"lwa‘ WO NINNILINIZIIDY (1% Bifidobacteria, Clostridium difficile, E. coli (18 Lactobacillus)

o a2 Y ~ do A 9y = J

gnyhfSunTagld SYBR-based mM3naaeu PCR uuuiEen Iniiduiiuns Iaeldszuy PCR uuviEealny

Mx3000P (Stratagene) 11151 PCR unuizoa Indusagsiens luaSual§nser 25 u lumsimuivais
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M1 PCR anuuuiFea Inddseasudreimes 1XPCR, 1.75 mmol / L MgCI2, 670 ng / ul bovine TR
Fa1iiy, 200 umol / L dNTP, 500 nmol / L usiag Iwsies, 0.133x ¥99 SYBR Green I (Invitrogen), 30 U111
WA581994 dry ROX (Stratagene), 1.25 U Platinum Taq DNA polymerase (Invitrogen) (¢ ATy 0.5 ul vo
DNA 5 mamuaiienanualasld PCR nuuiea lnihimod 1XPCR, 1.75 mmol / L MgClI2, 670 ng / ul
bovine l,“]fi:}iJ é’auﬂﬁu, 200 umol / L dNTP, 500 nmol / L u,csiaz"lwamai Tagman probe, 1.25 U Platinum Taq
DNA polymerase (Invitrogen) meﬁln 0.5 ul Y93 DNA

9 A A g’/ =Y 9 =) 4 A a Y Y
ﬂ’NiJ‘i’E)uelIE]\‘imJﬂ‘ﬂLiﬂﬂﬂﬁnﬂgﬂ‘l’ﬂﬂ‘ilﬂmiﬂﬂi% PCR LL’]J“ULiElﬁvlﬂll@1il1/]f)‘ﬁﬂ1ﬂl1’mf]u1’iu1u

Tae Nadkarni et al. (2002) 115 Ildanudouuesya PCR unuiFoa lniid1vsy bifidobacteria, clostridium

9
v A

. . . a @ A 9 H <3 9
difficile, E. coli taguan Iau1gaaaladdl: n1sgaaesanInisuaui 95 °C iumnal 4 WINa1uaIen1s

Y o

=) o A

~ 0 I a A Aa A a o w ~ o
JUIDY 45 BIAN 94 °C U1 30 JuN NN rgiinITHasumudIa U Tua1199 1 8ad0 72 °C
o a a 0. & a A o o 2 A, g A =
Wuan 40 Juniuaz 86 °C 1WAl 18 UM MAIN 45 59UYNIAVUN 95 °C 1Fwdan 1 WIEUAIDa 55
o <3| a = ' = o o X g a A a (aaa o
C Wu11a1 30 IUINUALABY < ramped G304 95 °C gnaavuIumal 30 Iyl §nTen dyayral
Yo g}/ 1 { 2 1 .
WQooIs AHUA IATUADIATIADIOU: 7l 72 °C 1Ay 86 °C (PAAUFA) TIUDITYHINAT ramping 910 55 °C
0495 °C (NNYA)
a 4 o
4.3.7 Mm3unazrnia lviuszive
Y
fegansminnanua ldsumsnnsansalsunadmsunsa lviuszime (nsaezdan, nsaln
a a a A Aa A a 9
siiloin, nsaleTwiiisn, naiiasn, nsa'le Tu - adnuaznsa valeric) Inaldunalasuilansilae
' ' 9
Hewlett-Packard 5890 A . et al., 2013. TagduvigungiveuniouiFunsn 113 ° C uaginudu 2 ° C/ w1

a %

' Aa 4 v Q@ ] 1 H
yInnI 14 m‘ﬁ; Qﬂ!ﬁﬂuﬂlﬂﬁﬁjaﬂ 150°C Lmz’qmwguﬂl@Qm%mm%%mﬂu 180 OC, 1.0 pul Ell’f]\i@')ﬂfﬂ\iﬁ

U

=) 9

anaad 11 Tunedininnnn Supelco, 6 Waanida 2 un. 1oz TIINIE GP 15% SP-1220/ 1% H3PO4 1ld
asfidmsunseiuayy Chromosorb W AW 100/120 Tae1d N2 ifuufanivz 20 wa. /i) nToq
assuiurianladrileesuluduaz@uomasine H2 (300 Wa. / W) Lage e (300 99 400 1a.)
szdvvesnialuiusymeldgaiimualasl¥nsa 2-cthylbutyric Huasgiunielu ndsainmainy
A201ANNAUAI001ADAUTIZYNANAWNITAATIUAAY VFA 1105511 1.0 (1 (NTADLFAN 14.12 mM,
N 3@ propionic 4.71 mM, N T A iso-butyric 0.471 mM, N T A butyric 3.53 mM, 0.706 mM valeric 10 mM 2-
ethylbutryate)

43.8 MIIATILHNADA

Sms1eideyad 18nnmsmingess Tasldnszuauns PROC GLM veeTalsunsu SAS Tu 2

U Q

(0% strach 118% 1% strach) x 4 (FEAVVDIDYAU 0%, DUAU 1%, DUAU 2%, 4% duau) adeluns
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9 nNLLUY CRD Lﬁ@&ﬂdﬁ'ﬂﬂlﬁﬂﬂﬂaﬂlﬂﬂauauGL‘L!LLGI'Q3§$ﬁlﬂﬂl@\1l!ﬂ\‘ulﬁla$%ﬁﬂ!ﬁﬂﬂﬂﬁﬂﬂi$ﬁﬂWa

U

1 (% ) Y a 4 a Y o o
L‘]J?JEJ“]JLﬁfJ‘lJﬂ’ﬂllLLG]ﬂG]NW’iju13Jﬂ1ﬂﬂ‘]Jﬂ'liﬂ’J‘]Jﬂ3JQﬂuHJWGlG]fGluﬂﬁ’J!ﬂi1$WWm‘]fx‘ll’(ffu, NIANE DALY

o ~

4 [ HEE 3 a a 4 ] 3]1
QNUIANYOTZAUTMINNTUYIDYAY ANNYANANYTNINNITATIV PCR LuDFoa Induaazasaazgn
I [ o a ~ 1 a aa @ [] o v =R
siaudluanlszuavead B s 1NAYABNAAANTUDIAIDIININITHINGIVIT AL TUNNNT

= 1 a 4 aa A [ =\ o W A Y A
nasulasneumsuanzinadame Usulanasgiu imsdsemaanudidyi P <0.05 uuaTiiumn
0.05 <P < 0.10 Tuvaznnmsulasundausigiavsn 0.10 <P <0.15

4.3.9 A01UNNAADY
o A . . =} o v v s A A A 14
#1N15NAa099N Waterman Dairy Unit tioeTaduiiasgle lalo qudinsesiioinemansuas
=3 a d v o a [ [ a o d' A A I'4
maTuTad e1msinemdasdad unanedsle laloman arigewin uazguamioslioInnmans

wazma Tulad uvinmedoma Tulaggauis

a dJ
4.4 NANINARDIAZIDTANA
5] ~ &

4.4.1 5yuunauas pH 0 24 ¥ 109

1A 9 dy g 1A 1 [ v

ANUTNAUVDIDIMITIABUBDBENY 511 7.0 THAI319 4.2 LTAIAITINYBILNAUAZAT pH VDY
a a 1 o a () o Aa A
oyau lnadu lumsmingansy msnaaundlassanvesnsminganszarsdyauluaouiieve 24
& A 2 g ) A A X 9 A a X ) ) o a o A 2 '
%7 T3 MU UA LA SIS DAZ VDD AY FIdznounTounu IaemINanuNaNLAILD g1

[ Aa a a [ < 4 [
Tuszaugeuedyay tagnswaaune 910 0 99 24 $2T14) Philippeau C. (2010) ANHUNBINUNANTEN
a < 2 & o 2 2 A o A A X
youlgnTaTedInudnarlsaluiiognialuriaoanaaes 15y scFOS IMUMsHAALN DI UL
3 A Y 9 Yo a o A
(10 4.5 101 9.0 %1 TuvazNaNuTuTUUD9 scFOS 1a5UNanIZNUMNIL (P <0.05) MINAALNAN 7.5
(1ag 9.0 % 1u9U9IN1TUY
) 1 I 1 ) { o Aa

Tunassnuduannuiunsaa1svesnsniingsz 24 1 Turzanaubudu (P <0.001)
A A P A a = A v o oA . Yo a
werulesudve @y ay MIAnYINAA 187 UN 18911 1A Ning Zhang et al. (2013) AANIANIFNVD

== Y = a Aa [ 9
nuANGelugszu19au 1y fructans nsznonlunsnsagauladanaln pH lurasanaaos n1s
A 1 ~ o A 1 o 1 o ] A I
lasuulasan pH nszezinanuana1enu luese 24 ¥ luelumsvinuuuuuaais manuiunsa -
' e A 1 A v o @ W ~ o ' I I
ANVDUTFOULANIGY fructans AAAIOENTTBAIAYNUIAT (P <0.05) tazh 24 Ha Iuaaanuiunsailu
{ I A

4.67 (fructans NN, DP: 16) AL 4.97 (fructans ATEINEY, DP: 21) #0193 UHANIINNITHAANTA
a GG Y] Z}/ A dy 9 v A d'sl . AR a [ 4
BUNTEFU NTA I UAIITY AU TOANADINUTINAUNY TA8 Stiverson et al. (2014) NANBINAAN BN
w3luTeAnn 15 luded19nananAan 109919152 51891UA pH YDINADANARDI FUAUNDUNITTNAY

A a o Jd g’; a [ 4 a [ Ia A '
Uszuo 6.4 MSINUNAANUN GOS w%mwammm GOS nagHannuNnoyau (Beneo® HP) agA1 pH
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=t

Y ] v
YOINFINIZIRea1ag > 2 1118 pH Had9InNISUN 12 219 Vigsnaes et al. (2011) AANHUNSINUNITHAIN
H v W . . . . . ] Yo FAl o [ Y 1
UINANINNNIA Arabino-Oligosaccharides Tﬂﬁlq%iﬂiz microbiota ﬁllﬂiﬂinﬂqﬂlﬂ FIYNUTINIUAIDYN
] < 1 % 1 P Y o 1 % 1 P = g}.:
nnisznannuilunga - anludiedaiuudae FOS uag A0S annludregraiunlaeluliasag
y A 2 Yy o A Ay . = a
AU AU APANARINVAINAUNY 1AY Pinna et al. (2014) MITANYINAVDINADANAABIVDIA1INT 11 10
a a = o 1 4 a 1 [
anunwtatas lUsauluems 2 seauaeeenlsenauuazNINIsUVDY fecal microbiota A1 pH &40 6
< Y a a 4 4
#2109 voamsinalanas (P <0.05) Arensang Intin (-0.09) uazvgnlad InTnuzan lsa (-0.15) 1o
MeUAUNIIAIUAN N 24 52 Tuemiesan N TuganI1ugN (P <0.05) TudredanmIunITIla (-0.28
o [ a o Y Y o @ a 4 o [
disunsangIaiin, -0.11 dwsuiduleunseon, -0.43 dmsudgnTad InTnusani 154, -0.26 dm5um
o [ a 9 Y . o =
uanla -0.52 dmsumnaunnma liiasznady) Pinna et al. (2016) TagiiulumsAnyilunasanaaos
! 9y d . . a 1 a ~ o
A3 015 19152 Terives fructooligosaccharides (FOS) 01aiinanolsznsyaunidluganizgiiv
% { 1 % =) 1 9 1
Tumsisingarvesonnsiuanasnuludsuallsaumazmsdos ldveaniniu a1 pH anaslag FOS
1 6 uag 24 $1 1149 (p <0.001)
Y o A Y a A a & 1 '
m3inas 1ulawmsa lasuunfiseaanaliinanmsnan VFA taznsaLananigeyigana pH
o . o 1 o I a 4 { &
11 (Pinna et al., 2014) Taena l1udimsannt pH Tua 1§umaluFauindiosnnanmmadeningu
3 [ @ = { [ J o a . a <3 7
AsANINYUINMILTTRInUIUARG o laNaseasauaz i 1fina 13a (McQuaid, 2005) Tod Tnudnalsan

a3 o o 1 o o 1 . . . ' o ' o
Himin Tuanad sy scFOS @mnsaniin Ia lasgniaaau ileal microbiota 13319037 1 Iagnal5v 1

AUNSLAT Y

(=}

Eo )

pH values

7.08
5.27
442 433 424 | 443 420 426

0%inulinl%inulin2%inulind%inulin 0%inulinl %inulin2%inulind%inulin

[T S PE)

0% starch 1% starch

4‘ Aa A T J I I 1 dy &’ o
51]7] 4.1 Wasll?N@l.blﬁullﬁﬁW"Iu‘ﬂwﬂ'ﬂlllﬂuﬂiﬂlﬂuﬂ’]ﬂiu@?ﬂ?imﬂQL%ﬂQﬁ]ﬂTﬁgjunaT 24 611311]\1

Y



d’ Aa a ] [ =Y (9] 1 I I 1
M1519N 4.2 wammauaullwamumﬂsanml,!,ﬂmmzmm"lmﬂuﬂimﬂumﬂu

U

Y
=

9 v
91115A8AFYINTL TUa1 24 FITug

Treatment A Treatment B pH values Total gas (kPa)
0% starch 0%inulin 7.08 18.07
1%inulin 4.42 54.03
2%inulin 4.33 86.90
4%inulin 4.24 99.30
Contrast
linear <.0001 <.0001
Quadratic <.0001 <.0001
Cubic <.0001 0.0032
1% starch 0%inulin 5.27 38.60
1%inulin 4.43 54.57
2%inulin 4.29 90.03
4%inulin 4.26 99.17
Contrast
linear <.0001 <.0001
Quadratic <.0001 0.0077
Cubic <.0001 <.0001
Root MSE 0.041526 1.940898
Effect
Starch*Inulin <.0001 <.0001
Starch <.0001 <.0001

Inulin <.0001 <.0001
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09.3 99.17
- 90.03

0%inulin | 1%sinulin . 2%inulin 4%inulin 0%inulin 1%inulin 2%inulin | 4%sinulin

0% starch 126 starch
q‘ a a ] 1 94 g’; o
517 4.2 mansznuvesdyau lvaruasunaninua luaeanaasswe gtz lunai 24 53 Tug
Y 9 Y
4.42 ANUAUTUVDINTA 13U MY (VEA)
a a [ EY = . I 1 a A J
MANANIHAAUNTUU DAL ANA N0 151 UNTANHINAYDY inocula (T UHHAIYDIRAUNTE) tag
Y Y
MIAdUABanYULMININIUapANARDITE 1IN inocula HALANTAIAY (Williams et al., 2001) AITHAA
[} o [ v a 1Y ] a [ 3}1 .
uhaazauIzimIiavaunamansmMIminuaz A UNFAMUITUMIHAALATNINNALAY VFA (Shim
et al., 2007) Bauer et al. (2004) 316411411999152 inocula @115 lddmsunmsdszdiulunasanaassves
msniinlud 1d1va)
A a a Yy I X 1 Yy 9 Aaa Aa a a A
madsuaydunaasldmudwansznuadennududuveinsaozdantanalnsnlota loTa
Y 1 1
12030 Mmvsauaznia lo 1410003 nd 1M UAI0199INTZNINNA (15199 4.3 1AzAIT1N 4.4) MTAN
uifa (11la 0% wazuila 1%) idninaneecFaadInsaLaz o TNAAEATIAIU propionate (A / P) (P
<0.001) Tuneun1eued 24 52T uan 48 ¥21ue 1T NTWaAe butyrate valerate LAY iso-butyrate AN
uduues VEA Tupeuihevesnisilngd 24 uag 48 51 TualinanoszAuve 0 yan dadiuvesasFnnae
Tnsi Touadnsaiu (A / P) osiisd Ay 24 tag 48 ¥ Tu990IMIUN
Y} v A = v 9
AR1INVN51891U 1Aag Wang et al. (2010) 1sAnE1lunasanaassvosnisninidulelae
swecfecal microflora #1%d491n 24 7 Tualunsniinlunasanaaes, ByauaInI (P <0.05) A1 pH Haz
4 (% [ v d A ]
ANUTUTUYY VFA iatieuny carboxymethylcellulose (CMC) pH ﬁmmauwu‘ﬁmammq;umq =-
A Y 9 Y { = o yd
0.94, P = 0.02) NANUANIY VFA 5309891 3%0 msane1 luraoanaassuazdainaasauandlvimmn
= 9 Aa A ) Y I I U d‘ A d?
MssuoIMIsalayanIn lmanuilunsaiua1vana Il YUIANBUIUUDA cecal VFA (Zdunczyk et
Pz ~ 2 o Y ! o A A o A A
al., 2006) M3 10lawsahn T 1d g ongnraeTasuuaiiGelunszuaumsniniondn VFA uaz
o A ' 7 I .
unadu o 1w lalasnuazasveulaeen lua (Tomlin et al., 1986)

] 3 = 2 = Y a a ' A v o w aan
E]EJ'l\iUliﬂGI'lllIUﬂ'liﬁﬂ‘hﬂu!ﬂ?ﬂﬂ!ﬂﬁlﬂﬂﬂﬂ'liﬂﬂ]ﬂﬂll (’akmu 0%) ﬂﬁl'lxiiJuflﬁ'lﬂﬂluﬁﬂﬂiﬂ@Z‘]fﬂﬂ

'
A =~

A o 1 a a . A { v o { ¥ .
HAZINAATINVDINTATNI W IoHALAE butyric FIUT0AAADINUTINAUNL 1AY Pinna et al. (2014)
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= ~ a a =) o 1 J
AMIANHINAVDIMaRANAADURIa NS 1 Toanuariiauas Tisaulue1ms 2 szdunesanilsznevuas
AINITUVBA fecal microbiota 11117, ANUITUTUVDI VFA 1839100151 24 52 Tuadianinnii (P <0.05)
luvranruquinlidulounsen + 41%) dadrunsaesdananad (P <0.05) 1o fructooligasaccharides
(FOS) (-13%), galactooligosaccharides (GOS) (-12%) t1ag lactitol (LAC) (-17%) daauvainsa Insi lotin

4 2 A A o o LA X
INuUY (P <0.05) Tag LAC (+8%) menﬁsmmﬂﬂﬂﬂﬂﬁmuqnaﬂmummﬂm n-butyric tWNUU (P <0.05)
Tag FOS (+ 13%), GOS (+ 15%) 1ag LAC (+ 10%) Juvaiznonsiaiunsaesganae Insn lotnanad 1ag
. o =2 ! Y 4
LAC (-51%; P <0.05) Pinna et al. (2016) Jaguiuluniseinvlunasanaaosnsrvaonnnmslalse T
Y04 fructooligosaccharides (FOS) 10iinanolszynsyaunidluganszgiivlunisdiingdivesernmnsh
' o a = ' 9 9 9 o o
uanaanu lulSua Tlsauuazmsdos ldvoaninun aANuTUTHYDI VEA 189910 24 521149 910013
ifnnu1 FOS 1ma (P <0.001) Tuanuidudu VEA 593 (+ 43%), NIADSEAN (+ 14%), n3A TNIN 19iin
[ 1 aa 1 a a <
(+75%) 1aznTA N-butyric (+ 372%) PAITIUNTADLTANADNTA INTN I91iAAAAIAIY FOS (P <0.01) 1)U
d' % % Q‘J 1 % 1 z aa ) =) =) =)
neausunuIaeniliinnsalviiuais Tsdu (SCFAs) - n3aozdan, 1WsH latiuaznIaliisnazulan
4 1 ] $ Aa A a [
s lulamsadiulvg luvmeinsalo Tedasnuaznialeo Ty - 1aanu19nunas sy (Maria E. C. et

Y A

a [ 4 o @ 4 o '
al., 2005) waanmyganendingvesnsvinais lulamsalud1d1vgAe VFA, CH4, H2, CO2 1ag
a a 1 4 a a Y 1
NH3 Oligofructose ‘ldJE]‘ﬂfﬁW'ﬁ@]f]@Qﬂﬂi%ﬂﬁ]ﬂlmgﬂ%ﬂ‘iih microbiota LAZIINNITHNAAUDI VFA UUDIIFIND
Jd a o
ﬂizTaﬂsuﬁ@‘iwuunﬁaﬂéfuazqmmw (Houdijk et al., 1997; Estrada et al., 2001; He et al., Xu et al., 2002)
a = a dg@‘ < a o J 9 @ . . I g
NIINAN VFA G]NNﬁﬁ"llulﬂuwﬁﬁﬂm“ﬂq@ﬂ18ﬂlﬂﬁﬂ1iﬂmﬂiﬂﬂ microbiota mmﬂuﬂiﬂwumqﬂjmwmm
STUUNAUDINIS (Cummings and Macfarlane, 1991) VFA uaazaafinan lud 1d Inajondiunuimmme
@ [ [ an o Y A g 1 [ ) o tﬂy A Y dy a a
GI'J@EJNLGI)'Llﬂ'iﬂE]%WIﬂ“l/ﬂ"ri’lﬂV]LﬂulLﬁﬁ\iWﬁ\?ﬂUﬁTﬁiUm@!ﬂ@ﬂﬁﬂiJLL!E]LL'@$ﬂﬁﬂIWiWIﬂuﬂ%$Qﬂ!LﬂﬁQ1u
Y 1 <3 g’/ { o [ J . . . . .
AL UBNANUNTA butyric Huasaadundesansdmsuead colonic epithelial (Roediger, 1980) Shim et al.
o A o ¥y g 7 A o Y 0 °
(2007) NaaW‘ﬁ“l/]1!HﬁumlﬁﬂQiﬁlﬁﬂ?Wﬂi%Lﬂﬂﬂl@\‘lﬂWiIUhl@l!ﬂ‘iﬁ‘ﬂ‘ﬁ'uﬂklﬂﬂﬂ’ﬂllﬁWﬂilﬂ;UﬂWiﬂ?ﬂl!ﬂ

° = ° FY '
Tuutazeazideaves VFA lud11dIng
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Treatment A Treatment B Total VFA Acetate Propionate Butyrate Valerate Isobutyrate Isovalerate Acetate/
(mM) (mM) (mM) (mM) (mM) (mM) (mM) Propionate
0% starch 0%inulin 33.27 18.36 6.44 3.23 2.55 1.00 1.68 2.85
1%inulin 83.42 31.30 38.45 6.84 5.47 0.65 0.71 0.81
2%inulin 79.32 14.47 17.65 24.53 20.22 1.94 0.51 0.82
4%inulin 91.17 17.22 17.37 30.75 20.75 4.67 0.41 0.99
Contrast
Linear <.0001 <.0001 0.0003 <.0001 <.0001 <.0001 <.0001 <.0001
Quadratic <.0001 <.0001 <.0001 0.0122 0.0010 <.0001 <.0001 <.0001
Cubic <.0001 <.0001 <.0001 <.0001 <.0001 0.7900 0.0004 <.0001
1% starch 0%inulin 55.48 33.45 8.49 8.15 3.02 0.91 1.46 3.94
1%inulin 80.34 32.14 33.75 7.55 5.53 0.68 0.69 0.95
2%inulin 78.83 15.12 16.51 24.98 19.83 1.90 0.49 0.92
4%inulin 90.79 17.92 16.95 31.30 20.94 4.71 0.42 1.01
Contrast
Linear <.0001 <.0001 0.0055 <.0001 <.0001 <.0001 <.0001 <.0001
Quadratic 0.0014 0.0110 <.0001 <.0001 0.0174 <.0001 <.0001 <.0001
Cubic <.0001 <.0001 <.0001 <.0001 <.0001 0.8506 0.0049 <.0001
Root MSE 2.6162 1.2152 0.8592 0.7021 0.4477 0.2586 0.0508 0.0807
Effect
Starch*Inulin <.0001 <.0001 0.0001 0.0002 0.4866 0.9696 0.0055 <.0001
Starch 0.0018 <.0001 0.0162 <.0001 0.6703 0.9024 0.0123 <.0001
Inulin <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001




M319N 4.4 wavesdyau lnakuaeanududuves VFA Tunasanaassgaaiszim 48 43 1ug

40

Treatment A Treatment B Total VFA Acetate Propionate Butyrate Valerate Isobutyrate Isovalerate Acetate/
(mM) (mM) (mM) (mM) (mM) (mM) (mM) Propionate
0% starch 0%inulin 35.19 19.59 6.61 3.35 2.88 1.05 1.70 2.96
1%inulin 83.06 31.75 35.11 8.69 8.05 0.40 0.70 0.90
2%inulin 90.47 10.97 15.04 33.64 29.42 0.90 0.50 0.73
4%inulin 105.80 19.41 13.61 40.35 27.74 427 0.42 1.43
Contrast
Linear <.0001 <.0001 0.6686 <.0001 <.0001 <.0001 <.0001 <.0001
Quadratic <.0001 0.0039 <.0001 0.6481 0.0051 <.0001 <.0001 <.0001
Cubic 0.0024 <.0001 <.0001 <.0001 <.0001 0.0593 <.0001 <.0001
1% starch 0%inulin 59.52 36.45 6.06 12.57 2.76 0.56 1.11 6.01
1%inulin 93.56 38.82 31.41 12.38 9.80 0.46 0.69 1.24
2%inulin 95.82 11.56 15.26 37.18 30.55 0.80 0.48 0.76
4%inulin 110.32 18.53 14.95 43.07 29.57 3.79 0.41 1.24
Contrast
Linear <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001
Quadratic 0.0019 0.0005 <.0001 0.0474 0.0011 <.0001 <.0001 <.0001
Cubic 0.0025 <.0001 <.0001 <.0001 <.0001 0.0196 0.2695 <.0001
Root MSE 4.0402 0.8206 0.7280 2.2683 1.5765 0.2898 0.0270 0.0635
Effect
Starch*Inulin 0.0052 <.0001 0.0008 0.1112 0.7178 0.3574 <.0001 <.0001
Starch <.0001 <.0001 0.0578 0.0004 0.1256 0.0741 <.0001 <.0001
Inulin <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001
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a A

v [ ' v
M1319% 4.5 WA Y AU Inar 1L 91NN15HITNYI152 N 24 $ TusAoUUARITENINNA, E. coli, Clostridium, Bifidobacterium 1@

Lactobacillus 1a82% PCR tuuiFealnal

Treatment A Treatment B Abundance (log,, no. of copies of rrs gene/ml)
Total bacteria E. coli Clostridium Bifidobacterium Lactobacillus
0% starch 0%inulin 9.85 8.82 6.23 7.33 8.11
1%inulin 10.65 8.40 6.10 8.25 8.63
2%inulin 10.58 8.06 5.74 9.08 9.21
4%inulin 10.75 8.38 5.84 9.17 9.77
Contrast
Linear <.0001 0.0012 0.0006 0.0001 <.0001
Quadratic 0.0004 0.0013 0.1520 0.1267 0.7836
Cubic 0.0028 0.1669 0.0653 0.5601 0.8345
1% starch 0%inulin 10.38 8.63 6.00 9.44 8.33
1%inulin 10.55 8.47 6.22 8.88 8.59
2%inulin 10.59 8.32 5.75 8.75 8.74
4%inulin 10.80 8.45 591 8.91 9.67
Contrast
linear 0.0003 0.0777 0.0336 0.1759 <.0001
Quadratic 0.7028 0.1022 0.6587 0.2068 <.0001
Cubic 0.2817 0.4940 0.0007 0.9001 0.0057
Root MSE 0.1063 0.1431 0.1187 0.4158 0.1042
Effect
Starch*Inulin 0.0008 0.1246 0.0959 0.0015 0.0018
Starch 0.0182 0.4232 0.8770 0.0126 0.0579

Inulin <.0001 0.0003 0.0001 0.0920 <.0001
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v [ v Y
M 3197 4.6 #aV0IB YA 1A ILINNTHINYINITZN 48 32 TuIAe T IULUATIGENIHUA, E. coli, Clostridium, Bifidobacterium Lag

Lactobacillus 1a82% PCR tuuiFealnal

Treatment A Treatment B Abundance (log,, no. of copies of rrs gene/ml)
Total bacteria E. coli Clostridium Bifidobacterium Lactobacillus
0% starch 0%inulin 9.69 8.52 6.23 7.20 7.74
1%inulin 10.60 8.44 5.67 8.79 8.82
2%inulin 10.71 8.34 5.73 9.14 9.11
4%inulin 10.75 8.42 5.90 9.33 9.40
Contrast
linear <.0001 0.1048 0.0022 <.0001 <.0001
Quadratic <.0001 0.1664 <.0001 <.0001 <.0001
Cubic 0.0016 0.3691 0.0689 0.0003 0.0041
1% starch 0%inulin 10.38 8.52 6.53 9.87 8.20
1%inulin 10.65 8.43 6.00 9.08 8.98
2%inulin 10.73 8.48 5.84 9.27 9.04
4%;inulin 10.76 8.46 5.89 9.26 9.37
Contrast
linear <.0001 0.5617 <.0001 <.0001 <.0001
Quadratic 0.0093 0.5236 <.0001 <.0001 0.0002
Cubic 0.4518 0.3450 0.4656 <.0001 0.0002
Root MSE 0.068226 0.080626 0.087595 0.078388 0.079211
Effect
Starch*Inulin <.0001 0.4317 0.0271 <.0001 0.0003
Starch <.0001 0.2119 0.0003 <.0001 0.0024
Inulin <.0001 0.1898 <.0001 <.0001 <.0001
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wavedYaH Inar U ININUAZ I ABIZAUNRANNUYD N

5.1 Unin
o o o 4 v a o =) o 9 Y] 501 1
ﬂw‘uumymﬂiwuumwﬂwmmzuuamwiwq uNl!Wguﬂigiﬂ%uﬂQWﬂﬂUMTLJNLUJ

4 H Y f
u@ﬂﬁﬂﬂﬁﬂﬁ‘iﬂ‘]ﬁ1@1ﬂ1iuﬁ}LLZ“I%“VI@LW]L!uuﬁWﬁiUﬂWﬁﬂﬁ!LﬁuN WIUNUWE TN e luns

Y o ]

dy g’; =\ [l A S A a Y o Y a 1 [
LﬁfNL!‘W$uJJuuiJﬂﬂJu“rﬂIﬂmeWWE]EJNfJ\‘]GI,ULLW&aﬂiJQiJﬂiJﬂuu@EJﬂ’N G]i\‘]“lflﬂﬁlﬂﬂiﬁﬂ@NG] wulsn

Y v o

9 ! A ' ﬁJg = [ a A A o o 1 A

No93219Tunwg viseunune luaalmihuugneniszaugiaunud Uaellamivesnnudnyee1ss

1 dy I 1 ' [ . I Y9y a A w A=

apnsaesnz U ued N unuag YU (Helianthus tuberosus L. ) 11wl ugnauiwiveiu i
4 { o o rTa A a 4

pealsznoundian ldun dyau Wgnlaledlnuyanilsa (Fos) Tsaulee1ws unaiBonuas

Woaesa unuaziuamisndiulddinuanmmaniawu Taludsama Inonas Tuun Tduiezmy

[

g’/ o a [ tal o o o J 4 a A
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J v da a I o 3 1 1 (DR 1
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o 9. v A A o b oa a ] 1 ° 9
9113 (nszmzomisnazdlld) ludadinszimzifemsonywd auiudyau sz ldoglud 14
] I S a a 1 4 A o a oA o
Tvanazitlulse Tovinon1595 A D TAv0 9519010119991 TIANTIUIUYDIRa UNT dM1Tlu
1 1
15 ﬂﬂ%uﬂ@q UNIWLFU Lactobacillus t4a¢ Bifidobacteria (Younes et al., 1995; Kaur 8% Gupta, 2002)

= o Yo A A ~ a a A J
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5.2 Inguszasn

4 a a 1 . 1 a9y o
5.2.11 !Wdf]ﬁﬂﬂ’lwaﬂl@Q@Hauvlﬂaw']uﬂ’lﬂ Jerusalem artichoke ADNUANNUUDILINS U
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5.3 35MINA00Y
5.3.1 Jerusalem artichoke

4 @

Jerusalem artichoke ldN19 1011 ATom s Y50l do1fuItenaziauszuuinmnbas

a A 9

a o J a 4 ad o Aa
JJW”I’J‘VIEﬂﬁﬂlﬂ'ﬂ@]iﬁ'}ﬁﬁiﬂigmﬂ]’lﬂﬂ HaTNITAATIEHOUAUAEITAALYAIAINIT AOAC 997.08

Q

a

()]
(2005) TagldTasu1Tans1lunaguugiigs (Joye and Hoebregs, (2000) J. AOAC International 83 (4);
1020-1025) 91 IMITHUAT VIATAIUIMALAYDI Nutriton 91171 TA¥UINIT ¥M1INGToUHiAa,
e, wnsuuma, uasilgu 73170, Yszmalne
5.3.2 daazM300NIUUMINAADY
9 o Y 1 [ 4 A sol [ 1
MInaaedlgungsuuugnna 20 41 15 lumsguuuugueauysal (CRD) laslasinongu
< K o o 1 I 1 o
naaod unznu 13 luaenueniaeaad 7 Jurdinaea unzgnulseeniuiingunisnaass Mins
I Y] 1 9 A Y axt v 1 dy 1 1 Aa a 1
naaeuilunal 90 U nqunaaeIAIreIMIsiIITAAe lUtingu 1: unuwe, ngu 2: dyau lvanu
0% luniion, ngu 3: 0.1% dyau TvaruTuuuiiion, ngu 4: dyaulvariu 0.2% Tuuwisunas
ngu 5: 0.3% ayau Tnaru Tuuumaunu mudey
5.3.3 MIIANINS 1013
o Yo gu} A I g’/ o [ g‘/ < <
unznnaa ldsvuniuvaeuiluaiwsnlu 7 Jundenasa tazniniugnunznazgmny1ilu
[ o Yo &‘ A 9 Y L. . . <3 [ =
ABNUAAZAI LNE 1ATUDIMITNUFIUNT AR pangola (Digitaria eriantha) 1L 1¥MISIIADALAT U
1 A A o ] g’/ A 1<
AU T1ALAZIANY N1TIANTNS 1013 TUFNIZez A IMARDIVR I IAIA U URUIU D ALag
WranaaalFluaisien 5.1 lugrenaigaus Imsldnasgrumsldemisuaznissanisodis
] Y ] '
A UTUONIADINGN FATOINTINOADVAUDIANUABDINITETOIMITAMTINTNITAITITNLAZINY
g o [ 211 1 v o J a %,‘ ] a Y
111N 1.5% NniuaueaeInsiaeiunal 08.00 Laz 16.00 u. daiamisanuiildegrdase uazda

TMunoniden

M9199 5.1 MIsamims e s lurranaaes

Age (days) Milk (L) Concentrate / day Roughage /day
7-30 0.7-1 - -
31-60 1.5 1.5 % bodyweight Unlimited
61-90 0.5 1.5 % bodyweight Unlimited

J [ Y Y o A Aa A 1 A o A =
Qﬂll‘wgﬁluﬂQM 3,408 5 QﬂﬂiﬂiﬂlﬂlWﬂUﬂ’lilaiM@HauqﬂﬁNWHT@EJ!W?J"UU’]@Fﬂ'Iﬂ'JuTI 7 N
1 % Yo a 9 a a 1 ' o w
90 Qﬂu‘wmmazm"lmum‘mﬁumaalgauvlwamu 0.1%, 0.2% e 0.3% SlUﬂQZJ 3,4 1Q2 5 N[N

J Yo a 9y ! Yo a Y M Yo a Aa
uwﬂuﬂqn 1 "lmumimmmﬂummz uasngun 2 ”lﬂmmimiumzmmmuun‘lullmuauau”lwa

U

v
a

A1 MIkaNdyaunazatsluuumaumuaoms ldgnuns gauw

U
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M3197 5.2 ’E]\‘]f’{ﬂigﬂ@iJ‘VINLﬂfI"’IJ@Q’t’]TﬁﬁT]ﬂﬂ@Q

Concentrate Jerusalem Roughage
artichoke (Pangola grass hay)
DM 95.76 93.47 94.55
_______________________________________ %DM
CP 15.63 5.47 6.91
Ash 9.04 7.96 7.91
oM 90.96 92.04 92.09
EE 0.08 0.19 0.03
NDF 33.70 11.09 59.04
ADF 25.58 9.57 44.64

o Y A A a =4 [= 4
DM = Jaguna, CP = 11/5audAY, OM = 4150UNTd, EE = d13anadisos

o ) 3 A A A o oy Ad
NDF = Inliesnatnnonilunals ADF = mansewe lenanaaleasazarenilunsa

5.3.4 MITIVIINAI0EN
ADULGUNIN
Y
gnunzgnasrvdounniulusisszeznainuansninatinIsauy lagn1sune1sn
] ] L~{ 1 Y] gj 1 a 1
#0439 AZLUUNNYIN I DOIUTUDINITND I3 TUTNNITAI0UBIgNUNZAALTNAADINITHE
Y] So' o 1 @ 4
uN gnUNzNITUNMNMINNOY 08.00 W, HAzAZIUURINTZNNTUAY
<3 A

M3NuRon

2 o 1A A o w ! Yo ¥ A 2 o & o

NUdIegIABAINHABARBAMTAIRaDa (RO AT UNINNMAB) 1INUUTINTINUAIDE1
A =] [ SR [ 4 [ s A a 4 L~ A g’/
Wonnzuulely 1 dlamda 12 dilam mndlas) imeagninsizriradiliaonuaInirug (RBC),
o < A o a a I A Yy 9 (=
NUIUL AR DAV 1ININUA (WBC), 11 Insila, raamlianoau1iasauduUy monocyte LAA18U1
TansaaeagnoioloulidinaoaniininezEAn (EDTA)/ua. 1.8 Wn. dipotassium-

S | o { Vg

ethylenediaminetetra / ml 9101 centrifuged N1 5,000 x g (HUIA1 15 WINN 4 C; WarauIgNULBT] U
J ' < Yot =
daugeaaziny 139 -80 eernyaiGod

a1 dazau

' @ Y] a 1 ) Y 3 J Y .. .

AN D1 90 T 1ATIVTINIZUUNIUAU M TFUE TN TIUAY jejunum 1A ileum
Y ] dy A FY ’é A a =] 4 a < o 1 [ A [ 1
arediaagnaluamsazarsrunaendtazaialunesuau 10% MuAIIEsINNNUAA

I~4 1
AN unTe — A9



a v
M319N 5.3 53““ﬂ151ﬂﬂ$&&ﬂﬂf}ﬂﬁ]15$

Fecal

Score

5 = hard, dry pellets.

4 = hard, formed

3 = soft, formed

2 = soft, unformed

1 = watery, diarrhea
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a o a A
MIAATIEHN latin Inen
v o 2’, A o as o Y A o dﬂ! ) @
M3A59UVIUIU WBC navivaludeansumuua lagdsmsduesinaunyudmsunis
o s ¥ o Y 9 .
Huraaafon 593 WBC NiMua 151 Thoma AMIANIUVOS Neutrophil, lymphocyte 188 monocyte
g - T4 ¥ . . . 0o q ¥ <
FulesiFuavos WBC neviua 1ag Diff-quick (May-Grunwald-Giemsadyes) 111 d10150 00919 U
a 1 Y Y Yy 9 Jd 1 a a o X
WBC #tiaa1s 9 ldednganumeldndosganssal a1 ladainergnimualasasslagnistuuen
~ v =1
1aoalu1ia0A microhaematocrit 1 10,000 AT UNAT 5 U
a Jd dy A a egqe
NNTUATIZUNNUUBDLEIDINYT (villi)
9 o ' @ ] @ I [ a
TuaouIMeV0INITNARDIILTINTGUAIDIUNS TIUAIIN INVDTBITTEUUNIAAUDINIG
' .. . v ' dy 4 Y 1 A a 2 J a
19U duodenum, jejunum LAY ileum 451’mﬂmuawagﬂa1ﬂumia$mﬂmmaaﬂﬂmmzmq1uﬂaim1au
1w 1 A dAaan o o 4 ) v A L4 o Yy
10% d9710819 lUNgudItnedaiunnduiuas (MVDC) d115uansizd anuevesdl ldian
@ a o Y
vagdagiuInna ldveaune
a Jd a o Y
m3nszvigaunidlud 14
9 Y o v @ 1 @ 4 a
luasutisvesnisnaaeslaiiinisqualogiaunza1ual MeANYIM19aTIING1VD
9
wuaNizeTasm LB uUANITY (Total Clostridium, E. coli, Lactobacillus, Bifidobacteria) 16129814
1 9 ﬁl as Ay o ~ A .. .
NnunzumIuMslaan1zdaoa¥e 15N1INITINIZIABUEAY NUIULUANIGY Clostridium, E. coli,
9 9
Lactobacillus, Bifidobacteria 8111151283150 De Man Rogosa Sharpe agar §nii1u1 15 lunisnsapan Ia
a o I o A o o 1 1 ¥ ~ L 1A
vowan lavigaad Wunal 72 ¥ 1ueh 30 © C 1Mn13ATINUABHUIBNUNYDY Clostridial UUIAHUAD
V19 mMerasmsinauuy lildeonFaunguugi 37 osrusaded ldganisinorenasvindia
o [ a o ] A dy o Y o Y A [ 1 d' 9
AT UMIYUAIRI9819RITE Feilamsorila lagnsih1diaeais 10 miaeiiiesdreaisazate
9 9 H 9
0.15 M NaCl 910 15097Uga915za5wsn Taudsiuaoun1siiea19i 109 11NUARZIUAOUNITID
1 5o} 3 % 1 ) 1 @
919 0.1 WA, QRYVUUUAUAY diarent FINU HAIIINNITUNTIUIULUAREIAONTUVDIQINTZYN
o o ' g = o 1 d‘d S
MUIUMUNUIUNUIIMIYUFY TaTall (CFU) g-1 gaauIsmInman (153 imaaiiy 30-300 1alail)
1 Y 9
Pnanldnu amdunaziuaoumsionslagldgasaae i
a 4 aa
5.3.5 MIAATIEHNNADA
9/ Ay ¥ a J aa ' 4 Y
doyan 1491NN15NAADIYNAATIZHNNADANINNTOONUU VLUV FUANYTD! (CRD) Tagld
1 { o w 1 1 o Y
PROC GLM (SAS, 1990) ANUUANANNTIAYIZHINNGUNA099NI1HUA Tagl¥n1snade News
Mult Range Y93 Duncan A1uITN15VDY Steel and Torrie (1985)
5.3.6 ADUNNARDY
oA A 4 a [ = ~ s A A
MsnaasIa i un1sNsuuNe-ung veIurIINeIaemaluladgiuis quaniedle

a 4 = a @ = =~ =)
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5.4 Waﬂ1i‘i’lﬂﬂﬂﬂ!!ﬂ$ﬂ1ﬁﬂﬁﬂi1ﬂ
' o o oa '
NNMIANYINUNINNNUFAIEN !ﬁlmgﬂiﬂ (Heinrichs et al., 2003; Hill et al., 2008; Masanetz
etal., 2011), @nune (Thayne, 2007; Milewski et al., 2010) lag¥y (Davis et al., 2004; Lynch et al., 2007)
a A = a A ~ ) o o oA A 1 1 1<
llﬂ1§LW3JW§u11JTE]¢°’lﬂ1uu3JVIﬂ!LWuﬂi@@TﬁTﬁLﬁiNﬁ?ﬁiﬂﬁﬁ’)‘ﬂﬂﬂuﬂﬁﬁﬂﬁﬂWHN @fﬂ\illiﬂgnﬂ

J ' a a

~ A o " Yo = Y o ] ﬂo’ Y] Y
w3 luTedAnda luldsumaaiuIddadgauurmiuniaresin ussouauy 93.4% luiminuia (96.6%
¥ @ { a 2 1 ' a 2 o A a [ o
MMITnuRe) wathaAsanemaIu U 1o9529 01nadu 1 ludainus Tnasn Inaluszauge
W30 luszaviuna1e (Propst et al., 2003)

HAYDINIIAIUBYAY Tar LA AZIULURINTZYDIGNINE

AZUUUYINITZTUANANAY (P <0.05) TUNgu (13199 5.3) UAzLUURINTE uAnAn L TuIun

=2 ~ = 1 o A =2 1

704 56 (P <0.05) Tuvaizazuuuganse lulanuuanaraluiui 70 84 90 (P> 0.05) Tunqu (M3
5.4)

M13197 5.4 The effects of by-pass inulin supplementation on fecal score of kids

Item Days Treatment P-values
Tl ) T3 T4 TS

'Fecal score 7 1.25° 1.25° 2.75° 3.25° 3.50" 0.0001
14 1.75% 1.50° 2.75% 3,75 4.00" 0.0010

21 1.75° 1.75° 2.25° 3.75° 4.75" 0.0001

28 2.00% 1.25° 2.50° 3.50" 4.50" 0.0001

35 3.00" 2.25° 3.25° 425" 4.75" 0.0001

42 3.00° 2.50° 4.00" 4.50" 4.75" 0.0002

49  3.50™ 2.75° 3.75° 425" 4.50" 0.0028

56 3.75° 3.25° 3.75" 3.50" 4.75" 0.0415

63 425" 3.75% 3.75° 3.50" 4.75" 0.0867

70 425 425 4.50 4.75 5.00 0.3458

77 475 4.75 4.75 5.00 5.00 0.7362

84  5.00 4.75 5.00 5.00 5.00 0.4380

90 475 5.00 5.00 5.00 5.00 0.4380

a a a

T1: UNUNE, T2: 0% oy au Tuuumen, T3: 0.1% dyaulunuieoy, T4: 0.2% ayauluuuno

a a I~ %} 1 1 ]
tag T5: 0.3% oyau luuunauny, ' izuumﬁ“lﬁ’ﬂmuuq%mszz 1 =1nieesn; 2 =eou, lud

A a X < X 2 A 2 v
g‘ﬂl!“]J‘U; 3=UY, INAVY; 4 = LL‘leng‘]J; 1AL 5 = UANUUILAS LN
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v v v 9
NaaW‘ﬁﬂlmﬂ3Ll,u‘u’e‘;ﬁ]ﬁ]133Slum‘iﬁﬂ‘ywauimaﬂﬂaammlauaﬁﬁwﬂmiﬂﬂ Propst et al.

Y a a a Y v ] I o . Y

(2003) AreFunsedyaulinugia Taaudonas Tae Hill et al. (2008) ANEIWANTENUVDINET THDIMIS

FOS ttaz MOS Tulauy mswniinvlynTasaumnnu i TasuuaiiseTalalin awnsath ldgnisne
% [ A 49! 9 1 gd [ o d o a

AVoNANNUYUYIAT 09 1AL VoY HANTENUUNANVTUNUTIUYTUIU YD fructans

[ A a a o 3 o

(Saavedra, 2005) Verlinden et al. (2006) 3184142101343 UD YA anazuuUgINTe Tugiiy Tadu iy
1 Y ]

uanzuuugInszianasiu lulianudidyniaaiin mszdinsegluszauieeuiylaunas lu

MerpenueIMstoudes TunsAnEIveUTIAZUULQINTZ AN LIUBNDIINITNOAIVDIRINTE

d' dﬂg = a a d‘ a T =} 1
NnuaIvu LL@%ﬂiM?NﬂJ@Q@HﬁUWLﬁiM ”lnmwamﬂmﬂzuuuqﬂmiz

v
a A \ o

HAURIN I INDYAUARTIHNHNAIVRIGNUNS

L'

v

' a A o A a3 v
Tuszninmsnaaeudoyalszaninmmsiauvesdaing l)ludagiungnsiusiu da’
Y
2

q

a

Aa Aa A ] = =\ %’ v W " o da dy a
Nnununwgayau lvariu 0.2 uaz 03% luuisniimingrgenindadinesdedydu o uas
0.1% Tuuwnaunuluvazinmsauguasuguh Idanasegh 35-90 Ju 01g. (A15199 4.5)

a

Y
Masanetz S. et al. (2010) MSANHINAVDINT 1HDIMITNIDUAY 2% H3ouan lalad 2% luuy

QU

= A Aa a o [ a o Y 4 = @
LVIEJ?JVI?JG]’E]‘].I?%’d‘ﬂ‘ﬁﬂ?WﬂWSVINTNLLﬁ%ﬁﬂ!j@WU’JVIﬂTiuﬁTllﬁﬂJﬂQuﬂﬂiﬁﬁﬁnlﬁu - W51 199910 20

[ 1

) 4 9 A a ° 1 A 3 @ o 1 A v o A
dlanivesnms o nnsoydauh llgmamumhminneiuedniiednygeniuanlalaalusmzn
dainuguegsznIems INe1MINAae
1 a I
Kaufhold et al. (2000); Flickinger et al. (2003); Van Loo (2007) 18314 31 w3 luTeaniilu
. 1 I a a a 4 [ [ o
maudennilanduld1dlunsasunsnsyaulaveserdugadwieUsulegunindainay
v Y 1 )
Uszansnnlasmmzedngalugiadngasumsveiuy asiumsanyinvainvateluseavesd
a A [ o v IR o =) 1 A 9 1
wauuazTed Invlyalaadomsinauvesdaitedusa wonisanlumnviedes ualinansznuy
oA o f o A 1 v o a4d X o A a
VNegNNTIIUARIenUNsAnEHNS ounuMsLveuhMndI LU nn Tunazlszaniamn
Y [ o e 1 Aa A 2 ]
Y9491115 TUNATINUT WA VHAGNT Y Fleige et al. (2007) WUIIAI5UT TAADIMITIANYU D E193]
@ ) [ Y d' A g @ @ [ [ o [ d’ dy j’
Hediaguazuur Taunesmuinindd luuaaziudivsugnlan@enanlalad 3% uaz1¥o
nuaniselals luTedn
a a A o v J
Nav0InN15tasuNs 1uTodn 61%%$LW1lﬂ1hlii]”lﬂ1Jﬁfﬁ’Gl’J (Gaggt® a et al., 2010; Kaufhold et al.,
' = v 2 Ay Yo A < 1y s 1 .
2000) 51691171 BW TuuaTdugeuulugnlan ldsumsasu Fos iHunal 3 d1/a1inai Hill et al.
1 = (% A A Yo A G
(2008) 1N luimsUsulzalumsmy BW vesgnTai 1asuemisnaunuuuidl FOS 150 MOS
Tumeasenudu Mul (1997) 518914791 2 83 5 nfuasn Tansue s ugnImaunuuu Iy
893519115 Xu et al. (2002) 318974 4 30 6g / kg FOS Miiuanun luemssemiums 1asy Bw u

Y v
ﬂ1il§ﬂﬂ§(ﬂi navednstasuns lulean G]f’]‘]J'iSﬁTl‘ﬁﬂWWﬂWiH]iiUumUI@ (BW, BW LLlagN1TINY

a A v o v o [ a
ﬂi%ﬁﬂ‘ﬁﬂ?‘wsll@\iﬂ"mﬁ) LLE]%EJQE‘TIIWLl‘ﬁﬂ1J§$ﬂﬂﬂ"lilﬁiilﬂTﬁ"liigﬂzna"lﬂﬁi‘%} Z‘Tﬂ"IWLL’Jﬂé}ﬂiJ uag
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= v . Ay ¥ Y ) 2 a a o oA
ANNINTUAVDITAI (Gaggr ‘a et al., 2010) N’ﬁ‘ﬂllﬂfﬂi]i]ghlllﬂfﬂl%uiuﬂWul‘Wllﬂi%ﬁ‘ﬂ‘ﬁﬂTWGluT;W]’J‘ﬂ

wsuns luToan (Flickinger et al., 2003a; Gaggi a et al., 2010)

=2 g‘/ dy a a oA A A 2 = a
Tumsaneluasedl TumsiaSudyau lugnungigauverviiowunandSuans lulednlu

a a

= ] a o Y a & ~
ummsqa (2599304n. /100 Ua.) 'f]'l"lﬂ"l)’igEJZL')ﬁ'IﬂJENﬂWiLﬁﬁ?JfJuau (25 7) ﬁumu”lﬂ SEIAITUNIT

U

a v 1
isuluszezenn vio ludainnaey

—4—T1 —E—T2 A— T3 T4 —¥—T5

14

BODY WEIGHT (KG)

0 7 14 21 28 35 42 49 56 63 70 77 84 01 098
AGE (DAYS)

a

T1: UNUWE, T2: 0% dyauTuuien, T3: 0.1% ayauluuwiew, T4: 0.2% syauluuuiiey

U

1ag T5: 0.3% ayauluuunauny

H a a a 1 So‘ C3 v
517 5.1 uaasnaveIMsIES U UAUADIINUNAIVD IUN

U U



M3190 5.5 NAUINTIATUOUAY

R

Y
ADUINUNAIVDIGNUNY

Age Treatment (n=4) P-values
(days) Tl T2 T3 T4 T5
Birth 2.575 2.750 2.500 2.950 2.825 0.7652
7 3.200 3.575 3.525 4.425 4.100 0.3257
14 3.750 3.850 4.000 4.875 4.675 0.5096
21 5.025 4.450 4.400 5.625 5.225 0.6998
28 6.225 4.550 4.725 6.075 5.725 0.3307
35 6.725ab 4.675¢ 5.075bc 7.375a 7.025ab 0.0268
42 7.275ab 5.300b 5.775b 8.500a 7.550ab 0.0454
49 7.975ab 5.875b 6.300b 9.275a 8.175ab 0.0576
56 9.050ab 6.325¢ 6.650bc 10.150a 8.450abc 0.0262
63 9.325ab 6.550b 7.050b 11.025a 9.025ab 0.0150
70 10.025ab 6.700c 7.475bc 11.850a 9.625ab 0.0073
77 10.950ab 7.075¢ 8.775bc 12.250a 10.075ab 0.0075
84 11.675ab 7.500¢ 9.275bc 12.625a 10.400ab 0.0061
91 12.225ab 7.900c 9.650bc 12.900a 10.900ab 0.0045

T1: UWUNg, T2: 0% dyau Tvarmluvuiien, T3: 0.1% oyau lvaruTuuudiow,

T4: 0.2% oyaw lnaruTuuwiiownas T5: 0.3% dyau Ivarulunumaunuy
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a A o

HaVRINIIIA3NDYAUARANHZN A TaTiAINE VOIS
<3 o ] A A = 1 1 I A 2 A
NUAIDIIT0ANNUNENLFUNINA tag Tuuaazngu isaaladoauad Jagsuadliamon
g 1A a A Y =K o 1 1 =] A
ynsruatazam v lansaianuaaleaaany lusianuuanais (P> 0.05) luadiliameauna
) 3 A o = A v ~
NInuAadlamoavIINIKNe tazman lansa lungu (113199 5.6)
] L=} d' ) = o 3 o gi
Swanson et al. (2002a) 318911 ldlimslasunasedrslivedian Tusuau WBC nanua
9J 9 a a Ly d‘ =y 9 [ [y A 1Y
tazANINTHYeINa Insalugiiv Tana3uaae FOS (2g/ 1), MOS (2g/ ) %30 FOS (2g / 1u)
9 ] 1< o A A 9 = Y Y a S 1 o
120 MOS (2g /1) ae1elsaaugiia Tafitasuare MOS Hanududuvesay T ladngengiiy
- . o A X Y 9 S A A
AUANIUNIANYI Davis et al (2004) AUNANTIHVVUVOIANVIINTUVB AN ARDAV I TWTOANAS
Yy 9 A a A A Yo A A 2
nmsanasvesnNutNduveii Insalwdeaiogns Idsuo1miaei a1 0.3% MOS MIANAY
Yy 9 < A A =1 P @ v A A 49! a
voaanuEuTuveudadeav ludene1aiiilse Temiiioawnszaunistleanuiiuaunnsia
j’ ﬂol &J ~ 9y 9 a a A I a 9
Wowoure 1saluvazinisanasvesanuauduvestii lnsialuasaevilunaiaavveanis 14
~ a A a ) S 19 A Aama Aa & .
211115913 luTedniioaniinInsiad aed1uaalFInnaaL¥e (Swanson et al., 2002b; Davis et al,
2004) Verlinden et al. (2006) 51891410y aY 3% M un lue s lildndeuanududuve iy
= a o 4 ' = @ 1 ]
Tnsflaludon, auTvl lyduas TuTuleduaz ardun Tansa lugiia Masanetz et al. (2011) 518910791 143
A ) a A A 3 A Y g '
msasunilaslunmsivsin wBc, dnInsfamen, Wamoau1iasANUUNYY monocyte s VBIUDY
d' dy d’da a . = a g v
NAIDINITNUBYAU 2% WAVUDI Verlinden et al. (2549) and Masanetz et al. (2011) ANHINNYUANNU
A 1 a Yy Y J 2 A a a) o
oaslvaeumsasuuiasluanuuduveusaaa@envld waztiInsWavnanyauy

Y o A Aa Jd A I o a A A 1 [ A o
unuveuaeanlyse lowd vIoluouase kan1elainIneNuANAINAY INGINVNANTENUVDI

[

A a a A = q Y Y ay
! Wj@ﬁqiﬂjgﬂ@ﬂv\lﬁqﬂiﬂﬁﬂﬂu 9 G]f\izlﬁwa‘ﬂ’]\iu’lﬂﬂ]ucﬂllﬂll U

G 9

Qe
aUd



M15199 5.6 HAVDINSIATUOUD

(T1: UHUWE, T2: 0% DY

U

]

a

au

1 (%

UADANHUSNN

TnarmTuuuiion, T3: 0.1% ayaulvaiulunuiion, T4: 0.2% 8

a

TafinINe1v0IgRINE

s luuuienay Ts: 0.3% suau Tvamu luuumauny)

i

a

uau

U

Item Days Treatment P-values
T1 T2 T3 T4 TS
Total RBC (10° cells/mm°)
0 7.985 8.370 8.893 9.938 9.455 0.8103
7 7.055 8.168 8.883 6.155 7.078 0.2564
14 9.408 9.478 10.243 7.475 8.963 0.4856
21 11.560a 9.293ab 11.623a 10.305ab 7.843b 0.0213
28 12.850 10.513 10.928 12.838 12.640 0.1024
35 18.660a 11.393b 12.598ab 15.158ab 13.423ab 0.1514
Total WBC (cells/mm’)
0 4299 3013 4906 4800 3731 0.4605
7 6294 5813 7188 9150 9381 0.5775
14 8540 3625 6056 13288 9869 0.2636
21 4885 9739 7368 10946 12475 0.2158
28 8171 10835 8125 15436 13355 0.4022
35 6428 8929 10388 13470 10021 0.2957

55

Tva



@

M319% 5.6 HAURINMIITUBYAUARENBE NI Tala N1V IgNUNE (410)

Item Days Treatment P-values

T1 T2 T3 T4 T5

Haematocrit (%)

0 39.500 38.250 44.500 38.750 38.750 0.6428
7 31.500 31.500 30.500 29.250 30.250 0.9321
14 31.000 32.000 35.000 33.250 31.500 0.6392
21 29.500 32.500 34.000 31.750 31.250 0.6689
28 29.750 30.000 30.500 32.750 31.500 0.8276
35 31.000 29.750 31.750 34.250 32.000 0.6507
42 31.500 28.750 33.333 31.250 32.500 0.7653
49 33.000 28.000 31.250 29.750 29.500 0.6546
56 33.250 29.750 34.250 31.750 32.500 0.7856
63 35.750ab 27.250b 37.250a 34.500ab 33.500ab 0.1345
70 38.250a 28.250b 36.500a 39.500a 36.000a 0.0177
77 41.250a 29.00b 37.500a 41.500a 37.250a 0.0200
84 41.750a 27.000b 37.750a 40.250a 38.000a 0.0010

91 42.250a 27.000b 40.250a 44.000a 38.500a 0.0006
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HAYRINSIAINDYAUADVD UHAIUNITIZFNUNAZA pH HOUVDIINE

H A a a ] 1 J 3 3 !
ﬂ1§1<‘|ﬁ 5.7 WaﬂlﬂﬂﬂWilﬂﬁJﬂHaLlllﬁaﬂﬂuﬁﬂm@ﬂlﬂajiuﬂigL‘W”IgElllullaz?ﬂﬂ'JTlIL‘]JuﬂﬁﬂLTJu@%‘]

VBILUNWS
Item Treatment P-values
T1 T2 T3 T4 T5
Rumen fluid pH 7.2150b 7.7025a 6.9225b 6.9850b 6.9725b 0.0004
Digest pH
- Jejunum 6.5875c¢ 6.8975b 6.3200d 7.1900a 6.5200cd 0.0001
- Ileum 7.5925b 7.1650c 6.4300d 7.9850a 7.7250ab 0.0001

T1: UNLWE, T2: 0% dyau luuniew, T3: 0.1% ayauluuuiey, T4: 0.2% syauluuumeuay

T5: 0.3% ouau luuunauny

U

a a A

WavaIM It INDYAUAIANNEIVBIA I TENIa Fug 1IN Vo MN

L'

a 1A a

A Aa a 1 [ a o Yy A ] o Y
olsziiundyauiisninanedugiuinervesdr1dnio lu anwenvesdr ldidnuas
o a o { o <] 1 o <] 1
dauginedr1dvewme (13190 5.8) Anwena ldanarudunazd ldiandmduiuuaTduasas
AN Yo a a 1 A ds@‘ a a o AN Yo
Tagsaw lunwgh 1dsvoyan Tvarmumuduluuwing, 0.1, 0.2 uag 0.3% syauludain ldsuns
A - o ' ' . o Y < ' Y ..
naunuuniienSsueunungualugu (P <0.05) @2un1We11 villus Tud11didndaudy, jejunum
] ' o aa 1 o a o o < ' ..
uag ileum THANUIANANAUNNEADA BWREIND ANunTevedada lud Iddnaiudy, jejunum

. A =
1ag ileum ¥I9ANNAN

3 v ooad 2 ' v o o ' @
Wu et al. 1996; Awad et al., (2008) 518U NTMTNAIMINNATNe g TIad A luuaas Tuns o

Y d‘ d’dtg d‘ 1T A A 1 A = 9 [ =
ammm‘ﬂaaummsmmumwwﬂuﬂqua au“lwamu HBINNNYIVNNUNITHATNTITOINT

Y
o Sid'dzg FO 3‘./ [ Y a a a [ 9 (% 1Y = a
1ua1“lawﬂmu villi auawmmﬂ%mmmgau AINYIIVDIIATAAAY AAYNUUAIINUNITIAY

sydauluemisaslugniindiuunda (Pierce et al., 2005) uadumuaNEIV aad lunynaeld
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a a

v A ¥ a A H Y = A . dy A Y o F A
2115 veIanIanadi R uiaza1ernla (1% 89 5%) H38BUAU (5%) (Kim, 2002) WUANAA villi N

U

2 2 L. v & 1 J a a v 9 o
waﬁu HagNITIaAa3IUDN MIB1-positive muu%ﬁmnmaamimimumﬂﬁ 1uﬂ1ﬂﬁiﬂﬂum1ﬂﬂﬂ

H A a a ] 1 o < o a
minﬁ 5.8 NﬁﬂlﬂﬂﬂWiLﬁﬁN@Hﬁull‘ﬂﬂWTL!G]@ﬂ'ﬂﬂJfﬂ”ﬂlﬂﬂﬁflﬁﬂﬂﬂllﬂgﬁm§1u3ﬂﬂ1m@ﬂgﬂuwg

Item Treatment P-values

T1 T2 T3 T4 T5

Length of small intestine (cm)

- Duodenum 100.00a 54.75¢ 87.50ab 69.75bc 104.25a 0.0006
- Jejunum 361.50b 228.25¢ 303.25bc 518.00a 292.00bc 0.0003
- lleum 361.50cd 641.50a 414.75c 319.50d 508.00b 0.0001

Intestinal morphology (um)

Duodenum Villuos length 649.42a 541.94ab  471.43bc  451.96bc 376.31c 0.0007
Duodenum Crypt length 161.90bc 290.09a 206.23b 135.53¢ 319.06a 0.0001
Jejunum Villuos length 223.88b 472.85a 273.80b 191.41b 515.55a 0.0001
Jejunum Crypt length 177.89b 135.44¢ 185.01b 101.94d 298.78a 0.0001
Tleum Villuos length 359.05a 175.62b 170.53b 143.77b 125.03b 0.0001
Ileum Crypt length 224.93a 182.23b 145.19¢ 87.41d 107.54d 0.0001

T1: wuLwe, T2: 0% oy au lvaru luvuiion, T3: 0.1% syau IvarmuTuuuiion, T4: 0.2%

a

ayau lvaruluuuiionnas Ts: 0.3% ayau TvakuTuuunaunu

a
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wavesmstasndyauInarduvelszmnnsuunnisalugnume
= ' ~ Yo 1 aAa A = [ A
1NMANEIND ungh 1asueisnaualugy @oyau 0%) Tuuunaunu lsgau CFU #
3 ] I~ @ H o ¥ { ] 1 ..
geruegrauiu laganu uaz linadnyi lvisen ludesnislugenise 1&un clostridium 59w, E. coli,
Lactobacillus 1182 Bifidobacteria aaas onfoufisununguaiugy (a15199 5.9)

o JA Y [ o o Y 9 = @
Barry et al. (2009) 518\‘111&NﬁﬁW‘ﬁ‘l’lﬂZﬂﬂﬂuﬁ”l“l/iiﬂﬂ’J”I‘JJL“UiJEUL!ﬂl@ﬁq%%TigﬂiﬂqﬁiuquﬂlIﬂ

Il
= a a A

< o J A a A ] {
BNl oAuDYAY 0.2% 130 0.4% Tu1¥13 Lynch et al. (2007) dunanmaasuayaululdnlaon
Y 9 2 A

anuuduvesd Ialaludr1dIngveagns Bunce et al. (1995) 51091491 3 n50 7¢ /1 lu 141

Y
ua@?mma@mmmﬁ'mﬁ’umm Clostridium Uag E. coli NANUA (11!3;1‘?1 Swanson et al (2002a) 5180111 1

9

1 1 A o o W A A Y < VoA [
mmtmmnaEmlmﬂﬁmﬂﬂuﬂiz%iﬂ’itmﬂmiﬂqﬁ]ﬁnizﬁuaQquﬂm@]mﬂclumamu FOS (2g/74),

MOS (2 N51/41), FOS (2 nF1/3U) 190 MOS (2 n51/3u) tazngui 1uiing luTedn

3197 5.9 wavesmsasudyau Inamuvesdsznnsuuaiiseluganszvesgnung

Item Treatment

T1 T2 T3 T4 T5 P-values

Digest bacterial populations in the fecal (cfu log,,/g fresh fecal)

Total Clostridium 0.86b 1.18a 1.16a 0.92b 0.89b 0.0001
Escherichia coli 1.98ab 2.55a 2.32a 0.67b 0.65b 0.0001
Lactobacillus 6.91a 5.02b 5.23b 6.49ab 6.79a 0.0001
Bifidobacteria 6.93a 5.21b 6.20ab 6.52a 6.89a 0.0001

a a

T1: UNHNE, T2: 0% oyau Tvaruluuiiion, T3: 0.1% oyau Tvan v lunuiion, T4: 0.2% dudu

R Y

Tvaruluuiiennas T5: 0.3% syau lvarmuluuumauny
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5.5 a g1l

a A J

= H dy Yy I K 4 a a o
mﬁﬁﬂmmw!,Lﬁmﬂlfl/imuaQﬂ’iﬂﬂ%uﬂlmauau ﬂ@ﬂﬁmitfgmuiﬁ AOIUSHUNN anHUL

QU

a

4
N latinIne maqmaﬂuﬂszmwgmu uazﬁmgmmﬂwma"wTﬁ'mamwz UONINUITZALNT

a

suayau lvaduannuiuaz U N52av 0.3% Tuuwden sildnmsnsay@ula aoiuzgunin

U
v

=

anvuznelaiaine vounarlunszinz g uazdugiuinewesdr ldvowns dnnguil
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’s’rgﬂwamﬁmaamaz%’amummz

6.1 aywamanaaes
Tuwunuaz i (Helianthus tuberosus) Ua1inguws luTodn (prebiotic) Iagmwizdyau
. . : g a3 ] 1 R A a 1 YR~
(inulin) ¥9szneudrenianangnlaad Tuanaed Wuwdva lutisdsn Feoyaulunnuag i
A ~ ] 1 a J v A 1o o’dy dy =
msiwelon ligndoslumuduennsvesypduazdainszmnzi@e)  uadadineudosdinnuaiuisn

Tumsdesldgeniniovay 90 Tasordegaunidlunsvmzwin unumuesdyauluszuumadu

a A J.

o { g Jd ! . . . 2
psaeti liaunseniulseTosl U Bifidobacteria 118% Lactobacillus 1931y laauazinali
aa A g a @ g‘/ o a a 1 Y] [
puafiGeniuInylumaduemsanas aniuuumlumsihmsdyaunnunuaz i unldludiu

Y Y

YoIFAIAe1D 04 e Tt ung luTeaadelianusuiludeailesnuliliinsges Tae

G v o

a = = o a o J o ]
auUn fﬂugmu (by-pass) “]N‘]j’l]‘ﬂ‘]_lufJ\iuhliJﬂTiWﬁJU']mﬂuﬂﬂ\‘]ﬂa']’J Tﬂ‘(’J‘I’ﬂﬂﬁﬂlﬁﬂﬂ@\iﬂuﬂﬁﬂﬂﬂﬁlu

a

2D

Jya Aa LA, Y a Y 1 = [ v a
L‘JJuulﬂ ’E)‘Llﬁl!fl]%ﬁnﬂifl’t’)@ﬂf]‘ﬂ‘ﬁ‘ﬂﬁ?ulﬁllagiz1J1J‘VINL§P]°LJﬂWﬁWiUlﬂ!%ulﬂﬂ’Jﬂﬂiuﬁﬂ’Jﬂ§$LW18!,@8]'3

U

Qan

a o 3’, dyd = [ d‘ ad [ 1 a A J [
msaveluasatinadidhmnenanienismslumsdesnumsdosdyannnunuaz i lug
. . A Y LA o Y a 1 1
WU (rumen by-pass innulin from Kaentawan) Lwaiﬁ"lﬂaE)ﬂqmmzuua1"lﬁua$mmuamwsmumﬂ
o a o o [T o a @ a d
Tagazihmsnaaeunansus luardadluduvesnmsdiulyssuugiiqunu msasgaunsdnquln

Tnyluya

a 1

msinldoyaunnunuez Jueglug luaru (by-pass inulin) Tagasmsfviliedlugdeyld

U

VA A Yo A = = v @ o Y 3 Y '
A1ANGA ﬂflaga"lﬂvlﬂ@]'mt:m GINTHHEJ‘ENﬂ']ﬁll?mINTL!@EJﬂﬂ'lﬂﬂi&W'lgﬁiJﬂUlﬂaﬂﬁmﬂllﬂll"lﬂﬂﬂ"l AN
Av K Y A Qddy o a o d o o

N fm"lmaamw“lumsmmammmmmumimam

a oA a ' = g‘/ g = ! a A A [
msmimgau”lmmuiumaﬁnmmm UAANICNUADBUAUDILUANLIY ﬁ']il']ﬁﬂﬂi“ﬂ‘l]?\‘]

P ¥
v A A

° { < [ ' A
DINITENUAYID DI mmmaﬂmuaulmﬂﬁﬁﬂﬁmmﬂu’aumw "lﬁ)uﬂ E. coli 1o C. difficile L ZINY

s J

Aa Aa d . . . v I a a a
LL‘Uﬂmﬁﬂvmﬂiﬂﬂ%u 1% Bifidobacterium 81 Lactobacillus ‘ﬂﬁNﬂuﬂ’]ﬁﬂ@ﬂmﬂﬁ@uaUTﬂﬂ’gaUWﬁﬂ

vwialunszmz gy

a A 1

= H dy Yy I K 4 a a o
ﬂﬁﬁﬂMﬂﬁWLLﬁﬂﬂmwuaQﬂiﬂﬂ%uﬂlm@uau @]@ﬂ']ﬁﬁ]ﬁﬂ]umlli@l AOIUSTUNIN anHUS

U

a

9
neTatiainer veurad lunszimizgwn nazdugiuinevesdr ldvowns uennniiszaunis
yaulvarmuanunuaziu N5zau 0.3% luuwdoy sildmsnigmulavowns doius

MERE)
YN ANBULNI TaiaInen veural lunszmnz g uazdugiuinevesd ldvewng Aningu

q
ey



62

6.2 Torauonuz
v o o 4 I U 1 {
msldunuaziululgiulaveduommsanlddmivg  agldlurwaummezaunia
¢y ay 1 0w & v = g P B o
U5z Temidmgunn saana liimudmsuauna h) anudesnmstades wazsiange Meiunuaziu
1 Aa @ 1 o o a o 4 4 4 1 H
Ugnirelimanange winlimsveneds wu inllusdasasiounseou Wioduq elimsldnn daud
Y v
o o o ' ' v o ) v o J
aunsndnun@esdaila Tasiwawaosld wu nlaenfuunu sauissdunesly inlddmsudad

Yy X2 :
AeAD09 FIATVZAMIANEINT 15152 Tomiae 11



63

UFIIMIUNIN

A. M. Gaafar, M. F. Serag El-Din, E. A. Boudy and H. H. El-Gazar. (2010). Extraction Conditions of
Inulin from Jerusalem Artichoke Tubers and its Effects on Blood Glucose and Lipid Profile in
Diabetic Rats. Journal of American Science. 6(5): 213-241

Abe, F., N. Ishibashi, and S. Shimamura. (1995). Effect of administration of bifidobacteria and lactic acid
bacteria to newborn calves and piglets. J. Dairy Sci. 78: 2838—46.

Adams, M.C., J. Luo, D. Rayward, S. King, R. Gibson and G. H. Moghaddam. (2008). Selection of a
novel direct-fed microbial to enhance weight gain in intensively reared calves. Anim. Feed Sci.
and Tech. 145: 41-52.

Agarwal, N., D. N. Kamra, L. C. Chaudhary, L. Agarwal, A. Sahoo, and N. N. Pathak. (2002). Microbial
status and rumen enzyme profile of crossbred calves on different microbial feed additives. Letters
in Appl. Microbiol. 34: 329-336

Aida FMNA., Shuhaimi M., Yazid M. and Maaruf AG. (2009). Mushroom as potential source of
prebiotic: A review. Trends Food Sci Technol. 20: 567-575

Alicia Huazano-Garcia and Mercedes G. Ldopez. (2013). Metabolism of Short Chain Fatty Acids in the
Colon and Faeces of Mice After a Supplementation of Diets With Agave Fructans. Science,
Technology and Medicine open access publisher.

Anita O'Brien. (1998). Nutrition of the Young Goat: Birth to Breeding. Ministry of agriculture, food and
rural affairs

Annison, G. and D. L. Topping. (1994). Nutritional role of resistant starch: chemical structure vs. physical
function. Food CHO LAB, CISRO Division of Human Nutrition, Major’s Road O ““Halloran Hill
5158, Australia. Annu. Rev. Nutr. 14: 297-320.

Ballou, M.A. (2015). Dietary strategies to improve the health of dairy calves. In Proc. of the Rum. Nutr.
Symp., Gainesville, Fla. Pages 91-102

Barrington, G.M. (2001). Bovine neonatal immunology. Vet. Clin. North Am. Food. Anim. Pract. 17(3):
463-476.

Bechman TJ., Chambers JV. and Cunningham MD. (1977). Influence of Lactobacillus acidophilus on
performance of young dairy calves. Journal of Dairy Science 60(Suppl. 1): 74.

Beeman K. (1985). The effect of Lactobacillus spp. on convalescing calves. Agri-practice. 6: 8-10.



64

Berge, A. C., P. Lindeque, D. A. Moore, and W. M. Sischo. (2005). A clinical trial evaluating
prophylactic and therapeutic antibiotic use on health and performance of preweaned calves. J.
Dairy Sci. 88:2166-2177.

Bethany Leann Fisher. (2011). Effects of resistant starch in milk replacer on health and performance of
neonatal holstein heifer calves. A Thesis Submitted to the Graduate Faculty of the Louisiana State
University and Agricultural and Mechanical College In partial fulfillment of the requirements for
the degree of Master of Science.

Brouns, F., B. Kettlitz, and E. Arrigoni. (2002). Resistant starch and the “butyrate revolution”. Trends in
Food Science and Technology. 13: 251-261.

Buddington, R. 2009. Using Probiotics and Prebiotics to Manage the Gastrointestinal

Bunce TJ, Howard MD, Kerley MS, Allece GI. (1995a). Feeding fructooligosaccharides to calves
increased Bifidobacterium and decreased Escherichia coli. J Anim Sci. 73(suppl):281.

C. Venter, H. Vorster and J. Cummings. (1990). Effects of Dietary Propionate on Carbohydrate and Lipid
Metabolism in healthy volunteers. The American Journal of Gastroenterology. 85(5):549-563

Cahill, RN.P., W.G. Kimpton, E.A. Washington, J.E. Holder, and C.P. Cunningham. (1999). The
ontogeny of T cell recirculation during foetal life. Semin. Immunol. 11:105-114.

Callaway, T. R., T. S. Edrington, R. C. Anderson, R. B. Harvey, K.J. Genovese, C. N. Kennedy, D. W.
Venn, and D. J. Nisbet. (2008). Probiotics, prebiotics and competitive exclusion for prophylaxis
against bacterial disease. Anim. Health Res. Rev. 9:217-225.

Chase, C.C.L., D.J. Hurley, and A.J. Reber. (2008). Neonatal Immune Development in the Calf and Its
Impact on Vaccine Response. Vet. Clin. Food Anim. 24:87-104.

Cieoelik E., Kopeae A., Praznik W. (2002): Functional properties of fructans. 9th Seminar on Inulin 18.—
19. April, Budapest.

Cortese, V.S. (2009). Neonatal immunology. Vet. Clin. Food Anim. 25:221-227.

Cota MA, and Whitefield TR. (1998). Xylooligosaccharides utilization by ruminal anaerobic bacterium
Selemonas ruminantium. Curr Microbiol. 36:183—-189.

Cummings, J. H. (1997). The large intestine in nutrition and disease. Danone Chair Monograph, Institut
Danone, Brussels, Belgium.

Cummings, J. H. and G. T. Macfarlane. (1997). Role of intestinal bacteria in nutrient metabolism. J.

Parenter. Enteral. Nutr. 21:357-365.



65

Cummings, J.H. (1995). Short chain fatty acids. In Human Colonic Bacteria: Role in Nutrition,
Physiology and Health [ed. Gibson, G.R. and Macfarlane, G.T.]. Boca Raton: CRC Press pp.
101-130

D. Bosscher, A. Breynaept, L. Pieters, N. Hermans. (2009). Food —based strategies to modulate the
composition of the intestinal microbiota and their associated health effects.

D. Topping and P. Clifton. (2001). Short-chain Fatty Acids and Human Colonic Function: Roles of
Resistant Starch and Nonstarch Polysaccharides. Physiological Reviews.

D.R. Cosgrove, E.A. Oelke, J.D. Doll, D.W. Davis, D.J. Undersander, and E.S. Oplinger. (2016).
Jerusalem Artichoke. Alternative Field Crops Manual

Dewey, C. E., B. D. Cox, B. E. Straw, E. J. Bush, and H. S. Hurd. (1997). Associations between off-label
feed additives and farm size, veterinary consultant use, and animal age. Preventive Veterinary
Medicine. 31:133-146.

Dibner, J. J. and J. D. Richards. (2005). Antibiotic growth promoters in agriculture, history, and mode of
action. Poult. Sci. 84: 634-643.

Donovan, D.C., S. T. Franklin, C. C. Chase, and A. R. Hippen. (2002). Growth and health of holstein
calves fed milk replacers supplemented with antibiotics or Enteroguard. J. Dairy Sci. 85:947-950.

Donskey, C. J., A. M. Hujer, S. M. Das, N. J. Pultz, R. A. Bonomo, and L. B. Rice. (2003). Use of
denaturing gradient gel electrophoresis for analysis of the stool microbiota of hospitalized
patients. J. Microbiol. Methods 54:249-256.

Dubert-Ferrandon, A., D.S. Newburg, and A.W. Walker. (2008). Immune Functions and Mechanisms in
the Gastrointestinal Tract. In Handbook of Prebiotics, pp. 115-141

E. Metchnikoff. (1908). Optimistic studies New York: Putman’s Sons. 161-183.

E. Pomare, W. Branch and J. Cummings. (1985). Carbohydrate Fermentation in the Human Colon and its
Relation to Acetate Concentrations in Venous Blood. The Journal of Clinical Investigation
Eckburg, P.B., E.M. Bik, C.N. Bernstein, E. Purdom, L. Dethlefsen, M. Sargent, S.R. Gill, K.E. Nelson,
and D.A. Relman. (2005). Diversity of the human intestinal microbial flora. Science. 38:1635-

1638.

Edrington, T.S., S.E. Dowd, R.F. Farrow. G.R. Hagevoort, T.R. Callaway, R.C. Anderson, and D.J.
Nisbet. (2012). Development of colonic microflora as assessed by pyrosequencing in dairy calves
fed waste milk. J. Dairy Sci. 95:4519-4525.

EFSA -European Food Safety Authority. (2009). The community summary report on trends and sources of

zoonoses and zoonotic agents in the European Union in 2007. The EFSA Journal. 223: 1-320.



66

Ellinger DK, Muller LD and Glandz PJ. (1978). Influence of feeding fermented colostrum and
Lactobacillus acidophilus on faecal flora and selected blood parameters of young dairy calves.
Journal of Dairy Science 61(Suppl. 1), 126.

FAO (2007) FAO technical meeting on prebiotics, available at

http://www.fao.org/ag/agn/files/prebiotics _tech meeting_report.pdf

Fauci, A.S., D.C. Dale, and J.E. Balow. (1976). Glucocorticosteroid therapy: mechanisms of action and
clinical considerations. Ann. Intern Med. 84:304-315.

Fennestad, K.L. and C. Borg-Petersen. (1962). Antibody and plasma cells in bovine fetuses infected with
leptospira saxkoebing. J. Infect. Dis. 110:63-609.

Fernando U, Biswas D, Allan B, Wilson P and Potter AA. (2007). Influence of Campylobacter jejuni fliA,
RpoN and Flgk genes on colonization of the chicken gut. International. Journal of Food
Microbiology. 118(2): 194-200.

Fey, P. D., T. J. Safreanek, M. E. Rupp, E. F. Dunne, E. Ribot, P. C. Iwen, P. A. Badford, F. J. Angulo,
and S. H. Hinrichs. (2000). Ceftiaxone-R-salmonella infection acquired by a child from cattle. N.
Engl. J. Med. 342(17):1242-9

Firth, M.A., P.E. Shewen, D.C. Hodgins. (2005). Passive and active components of neonatal innate
immune defenses. Anim. Health Res. Rev. 6:143-158.

Flickinger, EA, Van Loo J, and Fahey GC. (2003). Nutritional responses to the presence of inulin and
oligofructose in the diets of domesticated animals: A review. Crit Rev Food Sci Nutr. 43:19-60.

Foley, J. A. and D. E. Otterby. (1978). Availability, storage, treatment, composition, and feeding value of
surplus colostrum: A review. J. Dairy Sci. 61:1033-1060

Franck, AME. (2000). Inulin and oligofructose. In: Gibson G, Angus F, editors. LFRA Ingredient
Handbook: Prebiotics and Probiotics. Leatherhead Publishing; Surrey: pp. 1-18.

Fraser, D, Milligan BN, Pajor EA, Philips PA, Taylor AA, and Weary MA. (1998). Behavioral
perspectives on weaning in domestic pigs. In: Varley MA, Chadwick JP, editors. Pig Science.
Nottingham University Press; Nottingham: pp. 121-138.

Gaggia, F., P. Mattarelli, and B. Biavati. (2010). Probiotics and prebiotics in animal feeding for safe foods
production. Int. J. Food Microbiol. 141:15-28.

Gibson and M Roberfroid, editors. London: CRC Press. Takahashi, I. and H. Kiyono. (1999). Gut as the
largest immunologic tissue. J. Parenter. Enteral Nutr. 23(Suppl.):S7-12.

Gibson, G. R. and Roberfroid M. B. (1995). Dietary modulation of the human colonic microflora:

introducing the concept of prebiotics. The American Journal Clinical Nutrition.125: 1401-1412.


http://www.fao.org/ag/agn/files/prebiotics_tech_meeting_report.pdf

67

Gibson, G.R., Beatty E.B., Wang X., Cummings J.H. (1995). Selective stimulation of bifidobacteria in the
human colon by oligofructose and inulin. Gastroentorology.108, 975-982.

Gibson, G.R., Probert, H.M.,van Loo., J. Rastall, R.A. and Roberfroid, M.B. (2004). Dietary modulation
of the human colonic microbiota: Updating the concept of prebiotics. Nutr. Res. Rev. 17, 259—
275.

Gill, S.R., M. Pop, R.T. DeBoy, P.B. Eckburg, P.J. Turnbaugh, B.S. Samuel, J.I. Gordon, D.A. Relman,
C.M. Fraser-Liggett, and K.E. Nelson. (2006). Metagenomic analysis of the human distal gut
microbiome. Science. 312:1355-1359.

Greg, Kelly, ND. (2008). Inulin-Type Prebiotics — A Review: Part 1. Alternative Medicine Review.
Volume 13, Number 4

Grizard, D and Barthomeuf C. (1999). Non-digestible oligosaccharides used as prebiotic agents: mode of
production and beneficial effects on animal and human health. Reproduction Nutrition
Development. 39: 5-6.

Guarner, F. and J.R. Malagelada. (2003). Gut flora in health and disease. The Lancet. 361:512-519.

H. Cheng and M. Lai. (2000). Fermentation of resistant rice starch produces propionate reducing serum
and hepatic Cholesterol in Rats. The Journal of Nutrition

H. Vondruskova, R. Slamova, M. Trckova, Z. Zraly, 1. Pavlik. (2010). Alternatives to antibiotic growth
promoters in prevention of diarrhoea in weaned piglets: a review. Veterinarni Medicina, 55(5):
199-224

Hakan OZTURK. (2008). Effects of inulin on rumen metabolism in vitro. Ankara Univ Vet Fak Derg. 55:
79-82

Halliwell, R.E.W. and N.T. Gorman. (1989). Neonatal Immunology. In: Veterinary clinical immunology.
Philadelphia: WB Saunders Co p. 193-205.

Hauser, M.A., M.S. Koob, and J.A. Roth. (1986). Variation of neutrophil function with age in calves. Am.
J. Vet. Res. 47:152-153.

Hawthorne, K. M. and S. A. Abrams. (2007). Prebiotics and the absorption of minerals: a review of
experimental and human data. In Handbook of Prebiotics, pp. 105-113 [GR Gibson and M
Roberfroid, editors]. London: CRC Press

Hobson, N.P., Hobson, P.N. and Stewart C.S. (1988). Rumen Microbial Ecosystem. Springer,

Netherlands. 540 pp



68

Hold G.L., Schweitz A., Aminow R.I., Blaut M., and Flint H.J. (2003). Oligonucleotide probes that detect
quantitatively significant groups of butyrate-producing bacteria in human faeces. Apll. Environ.
Microbiol. 69, 4320-4324.

Hungate, R.E. (1966). The Rumen and its Microbes. Academic Press, New York. 533 pp.

Husband, A.J. and A.K. Lascelles. (1975). Antibody responses to neonatal immunization in calves. Res.
Vet. Sci. 18: 201-207.

I., A. Sghir, and H. R. Gaskins. (1999). Developmental microbial ecology of the neonatal gastrointestinal
tract. Am. J. Clin. Nutr. 69:10355-1045S.

Iji PA and Tivey DR. (1998). Natural and synthetic oligosaccharides in broiler chicken diets. World
Poultry Science Journal; 54: 129-43.

Ishihara, N., D.C. Chu, S. Akachi, and L.R. Juneja. (2000). Improvement of intestinal microflora balance
and prevention of digestive and respiratory organ diseases in calves by green tea extracts. Livest.
Prod. Sci. 68:217-229.

J. H. Cummings. (1981). Short Chain Fatty Acids in the Human Colon. GUT. 22(9): 763-779.

J. J. Hadad and Carlton Gyles. Enterotoxigenic Escherichia coli adhering to the intestine of a 2-day-old
calf.

J. Wong, R. De Souza, C. Kendall, A. Emam and D. Jenkins. (2006). Health. Colonic, Fermentation,
Chain. Short, Acids. Fatty, Journal of Clinical Gastroenterology

J.-P. Jouany and D. P. Morgavi. (2007). Use of ‘natural’ products as alternatives to antibiotic feed
additives in ruminant production. Animal, 1:10, pp 1443—-1466

Jean-Marc Delroisse Anne-Lise Boulvin, Isabelle Parmentier, Robin Dubois Dauphin, Micheline
Vandenbol, and Daniel Portetelle. (2008). Quantification of Bifidobacterium spp. and
Lactobacillus spp. in rat fecal samples by real-time PCR. Microbiological Research. 163: 663—
670

Jenny, B.F., H. J. Vandijk, and J.A. Collins. (1991). Performance and fecal flora of calves fed a Bacillus
subtilis concentrate. J. Dairy Sci. 74: 1968-73.

Kampen, A.H., I. Olsen, T. Tollersrud, A K. Storset, and A. Lund. (2006). Lymphocyte subpopulations
and neutrophil function in calves during the first 6 months of life. Vet. Immunol. Immunopathol.
113:53-63.

Kaneene, J. B., L. D. Warnick, C. A. Bolin, R. J. Erksine, K. May, and R. A. Miller. (2008). Changes in
tetracycline susceptibility of enteric bacteria following switching to nonmedicated milk replacer

for dairy calves. J. Clin. Micro. 46(6):1968-1977.



69

Kaufhold JN, Hammon HM, Blum JW. (2000). Fructooligosaccharides supplementation effects on
metabolic, endocrine and hematological traits in vela calves. J. Vet Med A. 47:17-29.

Kaur, N. and A. K. Gupta. (2002). Application of inulin and oligofructose in health and nutrition. J.
Biosci. 2727X: 703-714.

Kruse, V. (1970). Absorption of immunoglobulin from colostrum in newborn calves. Anim. Prod. 12:627

Kushida, Y., S. Kumagai, K. Gotoh, M. Fujii, M. Touma, and M. Hosono. (2012). T cells affect thymic
involution during puberty by inducing regression of the adrenal reticularus. J. Physiol. Sci.
62:173-184.

Langendijk, P. S., F. Schut, G. J. Jansen, G. C. Raangs, G. R. Kamphuis, M. H. F. Wilkinson, and G. W.
Welling. (1995). Quantitative fluorescence in situ hybridization of Bifidobacterium spp. with
genus-specific 16S rRNA-targeted probes and its application in fecal samples. Appl. Environ.
Microbiol. 61:3069-3075

Langford, F. M., D. M. Weary, and L. Fisher. (2003). Antibiotic resistance in gut bacteria from dairy
calves: a dose response to the level of antibiotics fed in milk. J. Dairy Sci. 86:3963-3966.

Ley, R.E., D.A. Peterson, and J.I. Gordon. (2006). Ecological and evolutionary forces shaping microbial
diversity in the human intestine. Cell. 124: 837-848.

Liggitt, H.D., J.C. DeMartini, and D. Pearson. (1982). Immunologic responses of the bovine fetus to
parvovirus infection. Am. J. Vet. Res. 43:1355-1359.

Losinger, W. C., S. J. Wells, L. P. Garber, H. S. Hurd, and L. A. Thomas. (1995). Management factors
related to Salmonella shedding by dairy heifers. J. Dairy Sci. 78:2464-2472.

Macfarlane, G. T., H. Steed, and S. Macfarlane. (2008). Bacterial metabolism and healthrelated effects of
galacto-oligosaccharides and other prebiotics. J. Appl. Microbiol. 104 (2): 305-344.

Mackie, R. Bruce BB, Gilliland SE, Bush LJ and Staley TE. (1979). Influence of feeding cattle cells of
Lactobacillus acidophilus on faecal flora of young dairy calves. Annual Oklahoma Animal
Science Research Report. p. 207.

Malinen, E., Kassinen, A., Rinttila, T. and Palva, A. (2003). Comparison of real-time PCR with SYBR
Green I or 5 nuclease assays and dot-blot hybridization with rDNA targeted oligonucleotide
probes in quantification of selected faecal bacteria. Microbiology. 149: 269-277.

Marchetti, G. (1993). Chicory (Cichorium intybus) and Jerusalem artichoke (Helianthus tuberosus L.) as

sources of inulin. Industria. Saccarifera Italiana. 86 (2): 47 — 53.



70

Matsuki, T., Watanabe, K., Fujimoto, J., Miyamoto, Y., Takada, T., Matsumoto, K., Oyaizu, H., Tanaka,
R., (2002). Development of 16S rRNA gene targeted groupspecific primers for the detection and
identification of predominant bacteria in human feces. Appl. Environ. Microbiol. 68: 5445-5451.

Matsuki, T., Watanabe, K., Tanaka, R., Fukuda, M. and Oyaizu, H. (1999). Distribution of bifido-bacterial
species in human intestinal microflora examined with 16S rRNA gene-targeted species-specific
primers. Appl. Environ. Microbiol. 65: 4506—4512.

Matte, J. J., C. L. Girard, J. R. Seoane, and G. J. Brisson. (1982). Absorption of colostral immunoglobulin
G in the newborn dairy calf. J. Dairy Sci. 65:1765-1770

Menne, E., N. Guggenbuhl, and M. Roberfroid. (2000). Fn-type chicory inulin hydrosylate has a prebiotic
effect in humans. J. Nutr. 130:1197-1199.

Mohsen, Pourabedin and Xin Zhao. (2015). Prebiotics and gut microbiota in chickens. FEMS
Microbiology Letters. Vol. 362, No. 15

Morein, B., I. Abusugra, G. Blomgvist. (2002). Immunity in neonates. Vet. Immunol. Immunopathol.
87:207-213.

Morrill, J. L., A. D. Dayton, and R. Mickelson. (1977). Cultured milk and antibiotics for young calves. J.
Dairy Sci. 60:1105-1109.

Mul, AJ. (1997). Proceedings of International Symposium Non-Digestible Oligosaccharides: Healthy
Food for colon? Wageningen; The Netherlands: Application of oligofructose in animal feeds. p.
106.

Mwenya, B, Santoso B, Sar C, Gamo Y, Kobayashi T, Arai 1. and Takahashi J. (2004). Effects of
including beta 1,4- galactooligosaccharides, lactic acid bacteria or yeasts culture on
methanogenesis as well as energy and nitrogen metabolism in sheep. Anim Feed Sci Technol.
115: 313-326.

Mwenya, B, Sar C, Santoso B, Gamo Y, Kobayashi T, Morikawa R, Takura K, Umetsu K, Kogawa S,
Kimura K, Mizukoshi H. and Takahashi J. (2005). Comparing the effects of beta 1,4-
galactooligosaccharides, and L-cysteine to monensin on energy and nitrogen utilization in steers
fed a very high concentrate diets. Anim Feed Sci Technol. 118: 19-30.

Nabuurs, M.J.A. (1998). Weaning piglets as a model for studying pathophysiology of diarrhoea. Vet Q.
20: 42-45.

Niness, K.R. (1999). Nutritional and health benefits of inulin and oligofructose. J. Nutr. 129:1402S—
1406S.

Nugent, A. R. (2005). Health properties of resistant starch. Br. Nutr. Foundation Nutr. Bull. 30: 27-54.



71

Ozutsumi, Y., H. Hayashi, M. Sakamoto, H. Itabashi, and Y. Benno. (2005). Culture-independent analysis
of fecal microbiota in cattle. Biosci. Biotechnol. Biochem. 69: 1793-1797.

Pancosma. (2016). Finding alternatives to antibiotics. World Poultry

Papatsiros, V.G., Katsoulos, P.D., Koutoulis, K.C., Karatzia, M., Dedousi, A. and Christodoulopoulos, G.
(2012). Alternatives to antibiotics for farm animals. Department of Medicine, Faculty of
Veterinary Medicine, University of Thessaly, 43100, Karditsa, Greece

Patkai, G.Y. and Barta J. (2002). Nutritive value of different Jerusalem artichoke varieties. In: 9th
Seminar on Inulin. 18-19. April, Budapest.

Patterson, J.A. and Burkholder, K.M. (2003). Prebiotic feed additives: rationale and use in pigs.
Proceedings of the 9th International Symposium on Digestive Physiology in pigs, Banff, Alberta,
Canada. pp. 319-31.

Pearson, L.D., M.W. Simpson-Morgan, and B. Morris. (1976). Lymphopoiesis and lymphocyte
recirculation in the sheep fetus. J. Exp. Med. 143: 167-186.

Penders, J., Vink, C., Driessen, C., London, N., Thijs, C. and Stobberingh, E.E., (2005). Quantification of
Bifidobacterium spp., Escherichia coli and Clostridium difficile in faecal samples of breast-fed
and formula-fed infants by real-time PCR. FEMS Microbiol. Lett. 243 (1), 141-147.

Pereira, S., D. Webster, and T. Platts-Mills. (1982). Immature B cells in fetal development and
immunodeficiency: studies of IgM, IgG, IgA, and IgD production in vitro using Epstein-Barr
virus activation. Eur. J. Immunol. 12: 540-546.

Phillips T. (1999). Assessing the evidence that antibiotic growth promoters influence human infections.
Journal of Hospital Infections. 43: 173-8.

Quigley, J. D. IIL, J. J. Drewry, L. M. Murray, and S. J. Ivey. (1997). Effects of lasalocid in milk replacer
or calf starter on health and performance of calves challenged with Eimeria species. J. Dairy Sci.
80:2972-2976

Quigley, J. D., C. J. Kost, and T. M. Wolfe. (2002). Absorption of protein and Ig G in calves fed a
colostrum supplement or replacer. J. Dairy Sci. 85:1243-1248

Raschka, L. and Deniel H. (2005). Mechanism underlying the effects of inulin types fructans on calcium
absorption in the large intestine of rats. Bone. 37: 728-735

Redman, D. R. (1979). Prenatal influence on immunocompetence of the neonate. J. Anim. Sci. 49: 258—

267


https://www.google.co.th/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiU-KLB1-bNAhVDuY8KHSpxAXcQFggaMAA&url=http%3A%2F%2Fwww.worldpoultry.net%2FHealth%2FArticles%2F2016%2F5%2FFinding-alternatives-to-antibiotics-2779551W%2F&usg=AFQjCNH6uvgsD_S5Om1VFrmXuMSxo1gTJg&sig2=ytf9oePPovCNjo_IrHibbA&bvm=bv.126130881,d.c2I

72

Rinttila, T., Kassinen, A., Malinen, E., Krogius, L. and Palva, A., (2004). Development of an extensive set
of 16S rDNA-targeted primers for quantification of pathogenic and indigenous bacteria in faecal
samples by real-time PCR. J. Appl. Microbiol. 97 (6), 1166—1177.

Roberfroid, M. (2007) Prebiotics: The concept revisited. J Nutr. 137:830S-837S.

Roberfroid, M. (2002). Functional food concept and its application to prebiotics. Diges Liver. 34(suppl
2):105-110.

Roberfroid, M. (1993). Dietary fiber, inulin and oligofructose: a review comparing their physiological
effects. Crit. Rev. Food Sci. Nutr. 33:103-148.

Roberfroid, M. (2008). General Introduction: Prebiotics in Nutrtion. In Handbook of Prebiotics. pp. 1-11
[GR Gibson and M Roberfroid, editors]. London: CRC Press.

Roberfroid, M. B. (1998). Background paper for a workshop on the role of intestinal flora and nutrient
bioavailability. BIOAVAILABILITY 97: Wageningen, The Netherlands, 25-28 May

Roberfroid, M. B., Gibson, G. R. and Delzenne, N. (1993). Biochemistry of oligofructose, a non-
digestible fructo-oligosaccharide: an approach to estimate its caloric value. Nutr. Rev. 51: 137-
146

Rowland, 1. and C. Gill. (2008). Prebiotics and Nutrition in the Elderly: the Concept of Healthy Ageing. In
Handbook of Prebiotics, pp. 405-420 [GR Gibson and M Roberfroid, editors].London: CRC
Press

Rycroft, C.E., Jones, M.R., Gibson, G.R. and Rastall, R.A. (2001). A comparative in vitro evaluation of
the fermentation properties of prebiotic oligosaccharides. J. Appl Microbiol. 91:878—887.

S. Cook and J. Sellin. (1998). Short Chain Fatty Acids in Health and Disease. Alimentary Pharmacology
and Therapeutics

S. Pryde, S. Duncan, G. Hold, C. Stewart and H. Flint. (2002). The Microbiology of Butyrate Formation
in the Human Colon. FEMS Microbiology Letters. 217: 133-139

Sakata, T. (1989). Stimulatory effect of short-chain fatty acids on epithelial cell proliferation of isolated
and denervated jejuna segment of the rat. Scand. J. Gastroenterol. 24: 886-90.

Salvemini, D., P.T. Manning, B.S. Zweifel, K. Seibert, J. Connor, M.G. Currie, P. Needleman, and J.L.
Masferrer. (1995). Dual inhibition of nitric oxide and prostaglandin production contributes to the
anti-inflammatory properties of nitric oxide synthase inhibitors. J. Clin. Invest. 96: 301-308.

Samanta, A.K., Kolte, A.P., Chandrasekharaiya, M., Thulasi A., Sampath K.T. and Prasad C.S. (2007).
Prebiotics: The rumen modulator for enhancing the productivity of dairy animals. Indian

Dairyman 59: 58-61



73

Samanta, A.K., Senani, S, Kolte, A.P., Manpal S. and Natasha J. (2010). Application of prebiotics in
poultry. Agrovet Buzz. 3: 38—42.

Samanta, AK, Senani S, Kolte AP, Sridhar Manpal Bhatta R and Natasha Jayapal. (2012). Effect of
prebiotic on digestibility of total mixed ration. Indian Vet J. 89: 41-42.

Samanta, AK, Singh KK, Das MM, Maity SB and Kundu SS. (2003). Effect of complete feed block on
nutrient utilization and rumen fermentation in Barbari goats. Small Ruminant Res. 48: 95-102.

Samanta, Natasha Jayapal, S. Senani, A.P. Kolte and Manpal Sridhar. (2013). Prebiotic inulin: Useful
dietary adjuncts to manipulate the livestock gut microflora. Brazilian Journal of Microbiology.
44(1): 1-14

Sangeetha, PT, Ramesh MN and Prapulla SG. (2005). Maximization of fructooligosaccharides production
by two stage continuous process and its scale up. J. Food Eng. 68: 57-64.

Sansak Nakavisut and Suwit Anothaisinthawee. (2014). Dairy Goat Production in Thailand. The 2" Asian-
Australasian Dairy Goat Conference, April 25-2 7" 2014, Bogor, Indonesia

Sansak Nakavisut. (2016). Current status of dairy goat farming in Thailand. 3" Asian-Australasian Dairy
Goat Conference, May 9-13, 2016, Yangling, China

Santoso, B, Kume S, Nonaka K, Gamo Y, Kimura K. and Takashi J. (2003). Influence of beta
galactooligosaccharide supplementation on nitrogen utilization, rumen fermentation, and
microbial nitrogen supply in dairy cows fed silage. Asia Austr J. Anim Sci. 26:1137-1142.

Schultz, R.D., HW. Dunne, and C.E. Heist. (1973). Ontogeny of the bovine immune response. Infect.
Immun. 7: 981-991.

Senogles, D.R., P.S. Paul, D.W. Johnson, and C.C. Muscoplat. (1979). Ontogeny of T cells, B cells and
monocytes in the bovine foetus. Clin. Exp. Immunol. 36: 299-303.

Shahani, K.M. and A.D. Ayebo. (1980). Role of dietary lactobacilli in gastrointestinal microecology. Am.
J. Clin. Nutr. 33:2448-2457.

Sharon Donovan, G. Gibson, D. Newburg. (2008). Prebiotics in Infant Nutrition. Mead Johnson Nutr.

Silva, R.F. (1996). Use of inulin as a natural texture modifier, Cereal Foods World. 41 (10): 792 —795

Smith, B.P. (2002). Salmonellosis in ruminants. in Large Animal Internal Medicine. Mosby-Year Book
Inc., St. Louis, MO. pp. 770 -775

Tanjor S, Judprasong K, Chaito C. and Jogloy S. (2012) Inulin and fructooligosaccharides in different
varieties of Jerusalem artichoke (Helianthus tuberosus L.). KKU Res J. 17(1):25-34.

Tizard, LR. (1982). Immunity in the fetus and newborn animal. An Introduction to veterinary

Immunology. 165-177


https://scholar.google.co.th/citations?user=YkAqFboAAAAJ&hl=en&oi=sra

74

Tizard, I.R. (2013). Veterinary Immunology. 9th edn. Elsevier, St. Louis

Tollefson, L., P. J. Fedorka-Gray, and F. J. Angulo. (1999). Public health aspects of antibiotic resistance
monitoring in the USA. Acta. Vet. Scand. Suppl. 92: 67-75.

Tomomatsu, H. (1994). Health effects of oligosaccharides. A review. Food Technol., 48:61-65.

Topping, D. L. and P. M. Clifton. (2001). Short-chain fatty acids and human colonic function: roles of
resistant starch and nonstarch polysaccharides. Physiological Reviews. 81 (3): 1031-64.

Topping, D. L., M. Fukushima, and A. R. Bird. (2003). Resistant starch as a prebiotic and synbiotic: state
of the art. Proceedings of the Nutrition Society. 62:171-176.

Tract Ecosystem. In Prebiotics and Probiotics Science and Technology. [ed. Charalampopoulos, D. and R.
A. Rastall]. New York, NY: Springer Science+Business Media. LLC. pp. 1-32

US Office of Technology Assessment. (1995). Chap 1, 2, 7. In: Impacts of antibiotic resistant bacteria.
Washington (DC): US Government Printing Office.

USDA. (2007). Part I: Reference of Dairy Cattle Health and Management Practices in the United States,
2007 USDA:APHIS:VS,CEAH, National Animal Health Monitoring System, Fort Collins, CO
#N480.1007

USDA. (2010). Dairy 2007, Heifer Calf Health and Management Practices on U.S. Dairy Operations.
2007. USDA:APHIS:VS, CEAH. Fort Collins, CO #550.0110

US-DHHS. (2010). The Judicious Use of Medically Important Antimicrobial drugs in Food-Producing
Animals. US-DHHS:FDA:CVM. Draft Guidance #209.

Van den Heuvel E.G, Muys T., van Dokkum W. and Schaafsma G. (1999). Oligofructose stimulates
calcium absorption in adolescents. Am. J. Clin. Nutr. 69: 544—548.

Van loo, J., Coussement, P., Deleenheer, L., Hoebregs, H. and Smits, G. (1995). On the presence of inulin
and oligofructose as natural ingredients in the western diet. Crit. Rev. Food Sci., Nutr. 35: 525 —
552.

Verdonk JMA.J, Beelan GM., Jansman AJM. and Huisman J. (1998). Effect of soya carbohydrate
fractions on the ileal digestibility and endogenous flow of nitrogen in veal calves. In: Jansman
AJM, Hill GD, Huisman J, Vander Poel AFB, editors. Recent Advances of Research in
Antinutritional Factors in Legume Seeds. Wageningen; The Netharlands: pp. 341-343.

Verdonk JMAJ. and Van Leeuwen P. (2004). The application of inulin type fructans in diets for veal
calves and broilers. Inulin and Oligofructose Feed Good Factors for Health and Well Being; 4th
Orafti Research Conference; Paris.

Visek, W. J. (1978). The mode of growth promotion by antibiotics. J. Anim. Sci. 46:1447-1469.



75

Vondruskova H, Slamova R, Trckova M, Zraly Z and Pavlik 1. (2010). Alternatives to antibiotic growth
promoters in prevention of diarrhoea in weaned piglets: a review. Veterinarni Medicina; 55(5):
199-224.

Vos, P. A., Haarman, M., Buco, A., Govers, M.; Knol, J., Garssen, J., Stahle, B., Boehm, G. and M’Rabet,
L. (2006). A specific prebiotic oligosaccharide mixture stimulates delayedtype hyper sensitivity
in murine influenza vaccination model. International ImmunoPharmacology. 6: 1277 — 1286.

Walker, W. A. and L. C. Duffy. (1998). Diet and bacterial colonization: role of probiotics and prebiotics.
J. Nutr. Biochem. 9:668-675.

Walter Gruenberg. (2014). Diarrhea in Neonatal Ruminants. The merck veterinary manual

Wang, R. F., Cao, W. W., Campbell, W.L., Hairston, L., Franklin, W. and Cerniglia, C.E. (1994). The use
of PCR to monitor the population abundance of six human intestinal bacterial species in an in
vitro semicontinuous culture system. FEMS Microbiol. Lett. 124: 229-238.

Wang, R. F., Cao, W. W., and Cerniglia, C.E. (1996). PCR detection and quantitation of predominant
anaerobic bacteria in human and animal fecal samples. Appl. Environ. Microbiol. 62: 1242—-1247

Wierup M. (2001). The Swedish experience of the 1986 ban of antimicrobial growth promoters, with
special reference to animal health, disease prevention, productivity, and usage of antimicrobials.
Microbial Drug Resistance. 7: 183-90.

Windeyer, M.C., K.E. Leslie, S.M. Godden, D.C. Hodgins, K.D. Lissemore, and S.J. LeBlanc. (2014).
Factors associated with morbidity, mortality, and growth of heifer calves up to 3 months of age.
Prev. Med. 113: 231-240

Yildiz, G. Sacakli, P. and Gungor, T. (2006). The effect of dietary Jerusalem artichoke (Helianthus
tuberosus L.) on performance, egg quality characteristics and egg cholesterol content in laying
hens. Czech J. Anim. Sci. 51 (8): 349-354

Younes. H., K. Garleb, H. Behr, C. Remesy, C. Remesy and C. demigne. (1995). Fermentable fiber of
oligosaccharide reduce urinary nitrogen excretion by increasing urea disposal in the rat cecum. J.

Nutr. 125: 1010-1016.



76

1] A v 4 I
5LINNIMINIATINS
A s o
1. ¥0 - wwana (Name): A3, U311und unee1 (Dr. Pramote Paengkoum)
2. AN (Position):
2003-2005: 819158 (lecturer)
2006-2012: ﬁ%’;&l?ﬂﬁ@]ﬁiﬂig (Assistant Professor)
2013-ﬂi]ﬁgﬁu: imma‘@’lﬁmig(Associate Professor)
3. g vUasUsemyu (National Card): 3 4016 00684 xxx
1 d‘Q 1 9 a = o v Jd o @ Aa s
4. wihenunaade la:  @dvumaluladuazuianssunidad dnindyunaluladmsinyas
111 0. UMY unamnaoma Tuladgsuis
A qIUTS 0119 L.UATIIHTNT 30000

Tn3enn (044) 224575 TnTan3 (044) 224151 E-mail: pramote@sut.ac.th

5. Y52 AN 3ANY (Education)

Titou JTAU snusgeS o uaste AN uwen | @oniumsdAnm | Uszine
MIAAY 1f5 IR !ﬁ 1 (field) (minor) (University) (Country)
(Year) (Level) (Full name)
2536 Wyaes | M. (nuasmans) nHATMAAS Animal | Khon Kaen Thailand
(1993) (B.Sc.) (Agriculture) Science University
2541 ‘IEEI_JEIJWI‘VI NN, (daeda 5‘{) Animal Nutrition | Ruminant | Khon Kaen Thailand
(1998) (M.Sc.) Nutrition | University
2546 1J3 Y UoN | Ph.D. (Animal Nutrition) Animal Nutrition | Ruminant | Universiti Putra Malaysia
(2003) (Ph.D.) Nutrition | Malaysia

6. MNUIHIMINAANNT1UNYNIAY (Field Interest/Teaching)
to o R . .
- Tag¥umansaadlneoo (Ruminant Nutrition)
- MIHAAUNE 1N (Goat and Sheep Production)
- Nutritional management related to environmental friendly
- The utilization of local feed resources for ruminants
- Protein and energy in ruminants
- Animal production and sustainable farming system

- Animal feed biotechnology

c’d‘ d' v (Y] a A v ) 1
7. ﬂi%ﬁﬂﬂ]im‘mﬂﬂ]ﬂlﬂ@ﬂ‘uﬂ'li‘]Ji‘Vﬂi&]u?‘ﬂﬁmﬂ‘m!ﬁ%ﬂﬁﬂi%mﬂ
7.1.1 International Committee:

- International Advisory Committee: (2017-2019) — International Conference on Sustainable Animal Agriculture

for Developing Countries (SAADC).



mailto:pramote@ccs.sut.ac.th

77

- International Advisory Committee: (2013-2015) — International Conference on Sustainable Animal Agriculture
for Developing Countries (SAADC).

- Secretary (2009-2011) — The 3" International Conference on Sustainable Animal Agriculture for Developing

Countries.

- Scientific Chair (2012) — The 1* International Conference on Animal Nutrition and Environment (ANINUE).

7.1.2 111990/ book/1ONAS

k4

v IA @

¢ ° 2 < a A o 2o a
- U5 lamd uwas. 2555, Insumansdadinendosvina@n. v sunalulagmskaada’ dninimn

4
o
= a o = = a o a o 1 9
maTulagmsinbas uIneaema I Taggauis. IsanunumInedevounny. 27s ¥,
- U5 Tamd unad. 2546, oAATUIENOUMIADU INMIHAAUNE N, A1 una TuTagnsnaadad dnin
ArunaTuTadmsinuas winInerdomn TuTadgsuis. 150 nih.
d o a a oa @ a a v o
- s Tamd uwadn. 2547, enansdsgneumsaen Axfiansesdad. andvuna Tuladmsnanda’

dnindrunaluladmainuas uninedomalulaggsuis. 141 v,

7.1.3 Invited speaker

Paengkoum, P. and C. Yuangklang. 2013. Converting agro-by products for sustainable livestock
production. Proc. Of The 4" International Conference on Sustainable Animal Agriculture for Developing Countries
(SAADC2013), July 27-31, 2013, Lanzhou University, China. 49-54.

(Plenary paper).

Yuangklang, C., P. Paengkoum & C. Wachirapakorn. 2009. Supplementation of Vegetable Oil on Performance of
Ruminants. Kuala-Lumpur, Malaysia, 8" — 11" November, 2009. The 2 international conference on
Sustainable Animal Agriculture for developing countries (SAADC2009). (Lead paper).

Pramote Paengkoum. 2006. Using rumen degradation model to evaluate microbial protein
yield and intestinal digestion of grains in cattle. In: Nutrient Digestion and Utilization in Farm Animals. E.
Kebread, J. Dijkstra, A. Bannink, W.J.J. Gerrits and J. France, eds. CABI Publishing, CAB International,
Wallingford, UK. p 28-32.

7.1.4 Ys5219N15015/journal

Tian, X.Z., P.Paengkoum, S. Paengkoum, S. Chumpawadee, C.Ban and S. Thongpae. 2019.
Effects of anthocyanin-rich purple corn (Zea mays L.) stover silage on nutrient utilization, rumen fermentation,
plasma antioxidant capacity, and mammary gland gene expression in dairy goats. Journal of Animal Science.
97: 1384-1397 (Q1; IF=1.711)

Tian, X.Z., P.Paengkoum, S. Paengkoum, S. Chumpawadee, C.Ban and S. Thongpae. 2019.



78

Short communication: Purple corn (Zea may, L.) stover silage with aboundant anthocyanins transferring
anthocyanin composition to the milk and increasing antioxidant status of lactating dairy goats. Journal of Dairy
Science. 102: 413-418. (Q1; IF=2.749)

Paengkoum, P., T. Phonmun, J. B. Liang, X. D. Huang, H. Y. Tan, M. F. Jahromi. 2015.
Molecular Weight, Protein Binding Affinity and Methane Mitigation of Condensed Tannins from Mangosteen-
peel (Garcinia mangostana L). Asian Australasian Journal of Animal Sciences. 28(10): 1442-1448. (Q1;
IF=1.243)

TIAN, X.-Z., P. Paengkoum, S. Paengkoum, S. Thongpea, C. BAN. 2018. Comparison of
forage yield, silage fermentative quality, anthocyanin stability, antioxidant activity, and in
vitro rumen fermentation of anthocyanin-rich purple corn (Zea mays L.) stover and sticky corn stover. Journal
of Integrative Agriculture. 17(9): 2082-2095. (Q2; IF=1.042)

Paengkoum, P. S. Traiyakun and S. Paengkoum. 2013. Intestinal digestibility of enriched-
protein fodders measured by mobile bag incubated with or without pepsin-HCI and three-step techniques. South
African Journal of Animal Science. 42(4): 511-518.
(Q2; IF=0.981)

Raksasiri B.V., S. Paengkoum, K. Poonsuk, P. Thitisak and P. Paengkoum. 2019. Effect of Synbiotics in Creep Feed on
Productive Performance and Selected Fecal Characteristics of Goat Kids. International Journal of Agriculture
Biology. 21(5): 1019-1023. (Q2; IF=0.869)

Paengkoum P., S. Chen, S. Paengkoum. 2019. Effects of crude protein and undegradable
intake protein on growth performance, nutrient utilization, and rumen fermentation in growing Thai-indigenous
beef cattle. Tropical Animal Health and Production. 51: 1151-1159. https://doi.org/10.1007/s11250-019-01799-
0 (Q2; IF=0.975)

Tiengtam, N., Paengkoum, P., Sirivoharn, S., Phonsiri, K., Boonanuntanasarn, S. 2017. The
effects of dietary inulin and Jerusalem artichoke (Helianthus tuberosus) tuber on the
growth performance, haematological, blood chemical and immune parameters of Nile tilapia (Oreochromis
niloticus) fingerlings. Aquaculture Research. 48(10): 5280-5288 (Q2; 1.475)

Purba, R.A.P. and P. Paengkoum. 2019. Bioanalytical HPLC method of Piper betle L. for
quantifying phenolic compound, water-soluble vitamin, and essential oil in five different solvent extracts.
Journal of Applied Pharmaceutical Science. 9(5): 33-39. DOI:10.7324/JAPS.2019.90504. (Q2; [F=0.244)

Paengkoum, P., Thongpea, S., Paengkoum, S.2017. Utilization of concentrate
supplements containing varying levels of cassava leaf pellet by growing goats fed a basal diet of pangola hay.
Indian Journal of Animal Research. 51 (6): 1091-1096. (Q3; IF=0.201)

Vorlaphim, T., Yaungklang, C., Paengkoum, S., Preston, T.R., Paengkoum, P. 2018. Effect
of pleurotus spp pretreatment on the biodegradation of rice stubble. Livestock Research for Rural Development.
30 (12): (Q3)

Paengkoum, P., P. Tatsapong, O. Pimpa, S. Traiyakun and M.D. Hare. 2013. Nitrogen


http://www.researchgate.net/researcher/2022795232_Pramote_Paengkoum
http://www.researchgate.net/researcher/2043680749_T_Phonmun
http://www.researchgate.net/researcher/6766092_J_B_Liang
http://www.researchgate.net/researcher/82328005_X_D_Huang
http://www.researchgate.net/researcher/58417338_H_Y_Tan
http://www.researchgate.net/researcher/2002141435_M_F_Jahromi
http://www.researchgate.net/publication/280041225_Molecular_Weight_Protein_Binding_Affinity_and_Methane_Mitigation_of_Condensed_Tannins_from_Mangosteen-peel_%28Garcinia_mangostana_L%29
http://www.researchgate.net/publication/280041225_Molecular_Weight_Protein_Binding_Affinity_and_Methane_Mitigation_of_Condensed_Tannins_from_Mangosteen-peel_%28Garcinia_mangostana_L%29
http://www.researchgate.net/journal/1011-2367_Asian_Australasian_Journal_of_Animal_Sciences

79

equirements for maintenance of growing Thai native buffalo fed with rice straw as roughage. Buffalo Bulletin.
32(1): 35-40. (Q3; 0.119)
Paengkoum, P., P. Tatsapong, O. Pimpa, M.D. Hare and S. Paengkoum. 2013. Effect of
protein on microbial protein synthesis and productive performances of Thai swamp buffalo (Bubalus bubalis).
Buffalo Buletin. 32 (Suppl.2): 966-969. (Q3; 0.119)
Yuangklang, C., Vasupen, K., Bureenok, S., Wongsuthavas, S., Beynen, A.C., Wachirapakorn,
C., Paengkoum, P., Vorlaphim, T. 2013. Effect of roughage sources and fibrolytic enzyme supplementation on
nutrient digestion and rumen fermentation in buffaloes. Buffalo Bulletin. 32:993 - 997 (Q3; 0.119)
Paengkoum, P. S. Traiyakun and S. Paengkoum. 2013. Intestinal digestibility of enriched-protein
fodders measured by mobile bag incubated with or without pepsin-HCI and three-step techniques. South
African Journal of Animal Science. 42(4): 511-518.
Paengkoum, P., P. Tatsapong, O. Pimpa, M.D. Hare and S. Paengkoum. 2013. Effect of protein on
microbial protein synthesis and productive performances of Thai swamp buffalo (Bubalus bubalis). Buffalo
Buletin. 32 (Suppl.2): 966-969.
Paengkoum, P., P. Tatsapong, O. Pimpa, S. Traiyakun and M.D. Hare. 2013. Nitrogen equirements
for maintenance of growing Thai native buffalo fed with rice straw as roughage. Buffalo Bulletin. 32(1): 35-40.
Paengkoum P. and K. Bunnakit. 2012. Nutritional evaluation of extrusion-processed mixture of
cassava pulp and urea using in vitro gas production technique. Animal Nutrition and Feed Technology. 12: 315-
324.
Pramote Paengkoum. 2011. Effects of Streblus asper Lour foliage on digestibility, rumen fermentation, and nitrogen
balance of growing goats. Tropical Animal Health and Production. 43 (2), pp. 491-494.
Pramote Paengkoum. 2011. Utilization of concentrate supplements containing varying levels of coconut meal
by Thai native Anglo-Nubian goats. Livestock Research for Rural Development. 23 (2). 1-7.
Pramote Paengkoum and S. Paengkoum. 2010. Effects of supplementing rice straw with
Leucaena (Leucaena leucocephala) and Madras thorn (Pithecellobium dulce) foliages on digestibility, microbial
N supply and nitrogen balance of growing goats. Animal Physiology and Animal Nutrition. 94 (5): €59-e65.
Kanin Bunnakit, Pramote Paengkoum, Wisitiporn Suksombat and Opart Pimpa. 2008. Effect of
Caspurea as a protein source replacement for sotbean meal in diets on performance of Thai native x
Brahman beef cattle. Suranaree Journal of Science and Technology, 15 (1): 57-68.
Pramote Paengkoum and S. Paengkoum. 2007. Effects of cassava chips used as non-structural carbohydrate source
for lactation dairy cows fed urea-treated rice straw. KMUTT Research and Development J. 30(3):435-4438.
Pramote Paengkoum. 2007. Sunflower seed meal as rumen-undegradable protein sources
for lactating dairy cows fed urea-treated rice straw. Chiang Mai J. Sci. 34(1): 119-125.
Pramote Paengkoum, J.B. Liang, Z.A. Jelan and M. Baserry. 2006. Utilization of steamed-treated oil palm fronds in
growing Saanen goats: 1. Supplementation with dietary urea. Asian-Aust. J. Anim. Sci. 19(9): 1305-1313.

(Impact Factor = 0.854)


http://www.scopus.com/record/display.url?origin=AuthorProfile&view=basic&eid=2-s2.0-84897848864
http://www.scopus.com/record/display.url?origin=AuthorProfile&view=basic&eid=2-s2.0-84897848864
http://www.scopus.com/record/display.url?eid=2-s2.0-78650988449&origin=resultslist&sort=plf-f&src=s&sid=c0Ly07YEykOW0mGt_CakBMQ%3a190&sot=aut&sdt=a&sl=39&s=AU-ID%28%22Paengkoum%2c+Pramote%22+14919945900%29&relpos=2&relpos=2&searchTerm=AU-ID(/%22Paengkoum,%20Pramote/%22%2014919945900)
http://www.scopus.com/record/display.url?eid=2-s2.0-78650988449&origin=resultslist&sort=plf-f&src=s&sid=c0Ly07YEykOW0mGt_CakBMQ%3a190&sot=aut&sdt=a&sl=39&s=AU-ID%28%22Paengkoum%2c+Pramote%22+14919945900%29&relpos=2&relpos=2&searchTerm=AU-ID(/%22Paengkoum,%20Pramote/%22%2014919945900)
http://www.scopus.com/source/sourceInfo.url?sourceId=18937&origin=resultslist
http://www.scopus.com/record/display.url?eid=2-s2.0-79951563074&origin=resultslist&sort=plf-f&src=s&sid=c0Ly07YEykOW0mGt_CakBMQ%3a40&sot=aut&sdt=a&sl=39&s=AU-ID%28%22Paengkoum%2c+Pramote%22+14919945900%29&relpos=1&relpos=1&searchTerm=AU-ID(/%22Paengkoum,%20Pramote/%22%2014919945900)
http://www.scopus.com/record/display.url?eid=2-s2.0-79951563074&origin=resultslist&sort=plf-f&src=s&sid=c0Ly07YEykOW0mGt_CakBMQ%3a40&sot=aut&sdt=a&sl=39&s=AU-ID%28%22Paengkoum%2c+Pramote%22+14919945900%29&relpos=1&relpos=1&searchTerm=AU-ID(/%22Paengkoum,%20Pramote/%22%2014919945900)
http://www.scopus.com/source/sourceInfo.url?sourceId=79866&origin=resultslist

80

Pramote Paengkoum, J.B. Liang, Z.A. Jelan and M. Baserry. 2006. Utilization of steamed-treated oil palm fronds in
growing Saanen goats: II. Supplementation with energy and urea. Asian-Aust. J. Anim. Sci. 19(11): 1623-1631.
(Impact Factor = 0.854)
Wanapat, M., Chumpawadee, S. and Paengkoum, P. Utilization of urea-treated rice straw
and whole sugar cane crop as roughage sources for dairy cattle during the dry
season. Asian-Australasian Journal of Animal Science. 2000; 13 (4): 474-477.
Paengkoum, P., Liang,J.B., Basery, M. and Jelan, Z.A. Ruminal and intestinal digestibilities
of oil palm (Elaeis guineesis) fronds in cattle. Songklanakarin Journal Science and
Technology. 2001; 23 (2): 343-350.
Paengkoum, P., Liang,J.B., Basery, M. and Jelan, Z.A. Ruminal and intestinal digestibilities
of protein foliages in crossbred cattle. Chiang Mai Journal Science. 2001; 28:
45-49.
Paengkoum P., Liang,J.B., Basery, M. and Jelan, Z.A. Ruminal and intestinal digestibility of
Leucaena foliage (Leucaena leucocephala) and kenaf foliage (Habiscus cannabinas)
in cattle. Suranaree Journal Science and Technology. 2001; 8: 154-159.
Paengkoum, P., Liang, J.B., Basery, M. and Jelan, Z.A. Nitrogen and phosphorus balance in
Saanen goats fed different levels of nitrogen and energy rations containing oil palm
fronds  as roughage sources. Suranaree Journal Science and Technology. 2003; 9:

293-300.

8. edaineldsy @iinns Taemmezedresaiina i ise):

1. s Faminaudeu ausmsinms szl 2562 uninedomaTuTadgsuts

2. The best poster presentation award: Srisaikham S. and P.Paengkoum. Effect of Siam neem leaves on ruminal protozoa,
rumen fermentation and productivity performance of goats. 2014. In: AAAP 2014, Indonesia. The Asian-Australasian
Association of Animal Production Societies.

3. The best poster presentation award: Pramote Paengkoum and Somnuk Sornnok. Various Time and Temperature
Treatments of full-fat soybeans on Intestinal digestibility in Ruminants. International Symposium on Animal and  Plant

Production for Food and Environmental Security. 9-11 Aug 2004, Bangkok, Thailand. 2004: p 65-67.”



81

HAIIHDINNTIVY

Kamkajon, K., P. Paengkoum, S. Paengkoum and Z. Yu. 2020. Effects of Jerusalem artichoke-rich inulin
prebiotic mixed in milk replacer on faecal score of newborn goats. Wulfenia. 27(2): 108-113.
(Q4, IF = 0.886)
Kamkajon, K., P. Paengkoum, S. Paengkoum and Z. Yu. 2020. Effects of inulin from Jerusalem artichoke
on hematological traits of goat kids. Sylwan. 16492): 370-377.
(Q2,IF =0.691)

WanlunafSeyuen 1 Au
Kanokwan Kamkajon. 2017. A STUDY ON THE EFFECT OF INULIN FROM JERUSALEM

ARTICHOKE IN DAIRY GOAT. Thesis of Doctor of Philosophy in Animal Production Technology,

Suranaree University of Technology



	001-หน้าปก (1)
	002-กิตติกรรมประกาศ
	003-บทที่-1-5

