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ABSTRACT
215135

The study was conducted to determine effects of sarsaponin supplementation on
rumen fermentation, nutrient digestion and growth rate of dairy heifers. Experiment 1 was to
determine effects of sarsaponin on ruminal fermentation and nutrient digestion in dairy cattle
both by conventional and indicator methods. Three crossbreed native x Holstein Friesian heifers,
with average 365.67 kilogram body weight, fitted with rumen fistula and the T - cannulas in the
proximal duodenum were used in this experiment according to the 3 x 3 crossover design. The
animals were randomly allocated into treatment 1, 2 and 3 fed concentrate with sarsaponin 5, 10
and 15 g/head/day, respectively.

The results showed that organic matter (OM), crude protein (CP), ether extract (EE), ash,
crude fiber (CF), neutral detergent fiber (NDF), lignin (ADL), nitrogen free extract (NFE) and
non fiber carbohydrate (NFC) ofall treatments were not significantly different (P>0.05) but dry
matter (DM) in treatment 1 was significantly higher than treatment 3 and 2, respectively (P<0.05).
Acid detergent fiber (ADF) were non-significantly different between treatment 3 and 2 but acid

detergent fiber in treatment 2 was significantly lower than treatment 3 and 1 (P<0.05).



248135

fhe results from digestion trial showed that the digestibility coefficients of dry matter
(DMD), organic matter (OMD), crude protein (CPD), ether extract (EED), crude fiber (CFD),
neutral detergent fiber (NDFD) , acid detergent fiber (ADFD) , nitrogen free extract (NFED) and
non fiber carbohydrate (NFCD) of all treatments were not significantly different (P>0.05). The
total digestible nutrient (TDN), gross energy (GE) and metabolizable energy (ME) of all
treatments were not significantly different (P>0.05) but the net energy for lactation (NE,) from
treatment 1 was significantly higher than treatment 2 (P<0.05). The results from the indicator
method showed that the amount of dry matter (DM), organic matter (OM) and crude protein (CP)
flow to duodentim ({f treatment 2 tended to be higher than treatment 1 and 3 (P>0.05).

The rumen pH after four hours of feeding in all treatments tended to be lowest among the
measurements (P>0.05). It was also found that the ammonia nitrogen level in the rumen 2 hours
after feeding of all treatments was tended to be lower than other times of measurement and
ammonia nitrogen levels in treatment 2 and treatment 3 tended to be lower than treatment 1
(P>0.05). The acetic acid (C,) of treatment 1 was significantly higher than treatment 2 and 3
(P<0.05). The amount of total volatile fatty acid (VFA), propionic acid (C,), butyric acid (C,) and
the C,:C, ratio of all treatments were not significantly different (P>0.05).The (C2+C4):C3 ratio in
treatment 2 tended to be lower than treatment 3 and 1, respectively (P>0.05) but butyric acid
tended to decrease follows the increase of sarsaponin supplementation levels (P>0.05).

Experiment 2 : Twelve crossbred native x Holstein Friesian heifers with average 1.8 of
years of age were used as experimental animals. The animals were randomly allocated into
treatment 1 : fed concentrate without sarsaponin and treatment 2 : fed concentrate with sarsaponin
10 g/head/day. There were no significant differences in final weight, weight gain and average
daily gain (P>0.05). However, average daily gain in the first month of treatment 1 was
significantly lower than treatment 2 (P<0.05). In contrast, average daily gain in the second and
third months of treatment 1 were significantly higher than treatment 2 (P<0.05).

In conclusion, it was found that treatment 2 should be the best supplementation level of
sarsaponin, because it showed that dry matter (DM), organic matter (OM) and crude protein (CP)
flow to duodenum tended to be higher than other treatments and the (C,+C)):C, ratio tended to be

lower than other treatments . Consequently, it could be assumed that methane production would

also be lower than other treatments.



a3y

AnAnssudszmna
unfngen e Ing
UNAABN I IBINGH
15
ASVIYMN

LY J

dnystamaydyanyal
4' o
uni 1 uni
1.13agUszasdmsfnun
s H [
1.2 sz Tomninee 1dsusinmsdnun
UNN 2 MIATIABNANT

2.1 dnuaueia Tdvesan iy (Saponins)

9 — a A a
2.1.1 untnnuaznrnnveas ldu lunyueria

2.1.2 msuualszinnvess Tty

2.1.3 guvaualsemsvess 1y

2.1.3.1 autianaiuIassadavessn Ty

2.1.3.2 autiavesn Ty lumsiiidadeauauanda

2133 aufanudiuiivvesn Tilfiudeddidiasmanan

2.1.3.4 gutiavessn Iliuiiieiin1snaaeud 633 Licbermann-Burchard

v v
2.1.3.5 quamiavesn Tiulumsdudimsniy@uTaveudos

2.1.4 pszuumsdansizian Ty
2.2 5numzﬁa"lﬂ1umm§=mﬂﬁu (sarsaponins)
23 Snvaziia llveafiwana Yucea
2.4 dnvaizialilves Yucca schidigera
2.5 mildansanTuiuluemsdad

2.5.1 m3lgmnsmnTliuluemisgns

10
10
10
10
12
13
13
15
15



2!

a3 (610)

4 a '
2.5.2 M3 g5 Tauluewis 1o
2.5.3 M3 lgmss Tliauluemisnszaie
a @ t/dy 1
2.5.4 M3 1Fmsa Tauluemsdasinedes
v ¥
2.6 N300 Iuda N D09
[ o o o -d’l dy
2.6.1 mudasns 11 lamsaludalifondos
[] o £
2.61.1 m3veuas 1 lamsalunszmizviin
] o <
2.6.1.2 M3vosas 1 lawmsalud1dan
[+ =% [ 9
2.6.1.3 MyimunuA1IL laniou
1 o o [
2.6.1.4 Msvosns I lamsalud 1dve
' =1 @ o’dy dy
2.6.2 Msvoslisauludanfoudeq
2.6.2.1 MsvoslUsaulunszmizniin
1 o d
2.6.2.2 msvos Tsauludr 1di@n
2.6.2.3 msgoulisaulud 1dng)
[~/ T Y]
2.6.3 anuunsa-analunszmiznin
2.6.4 wou Tuile TuTaswulunszimiznidn
Y @ 4 ' 1 =1
2.6.5 AnuFuRUs Iz Nuiunsa-arsuazuen Tudiolu Taseuly
ATLNIZHIN
2.7 msfnuimsdoslaluln
= 1 §7) v @ . eaiies
2.7.1 msfinyImsgoy lavos Inauz ludIda T (in vivo digestibility)
v
ANISHUUAUAY (conventional method)
] v @ o ac [ y
2.7.2 msanumstesldludadas (in vivo) Tae3sns 19ensye%
(indicator method) .
v
2.7.2.1 QUAUTAYDIA1IUIY (properties of marker)
v
2.7.2.2 Us£nNu8981519% (type of markers)
2.8 mstdamaauems lanaassdwmsuldlumsanyinsdesla

v lnaru

16
16
17
21
21
21
25
22
25
26
26
26
26
27

27

29

29

30

30

31

33



MDY (AD)

~ o LY o d Y [ I~ @ 1

2.8.1 gnssinlddmsviginsaidhllanszimzminuaznenuieeann

o I~

a11&an
2.8.2 M5AalaNe rumen fistula 11 AU

Y P 3 o [ a [ 9 ° Y o
2 8.3 psrdalanefudiegiaersnnusnaduduvesi 1danlula
=§ d as
uni 3 gUnsaazismInanes
=< a o a 1 Y (] 9/ Y
3.1 fnmstasyasan 1S uADNTZ UIUMININ N56BY 1A 1UATLNIZHIIN

voalafy |
3.1.1 Msmeendszaeunianil taznumIneInruzYeI0IMITNARDY
3.1.2 msmammsgeyldvealnvuzveslauy

3.1.2.1 dainaaos

3.1.2.2. 01M5uazms 101113

3.1.2.3 35MINAaDY

v
3.1.2.3.1 MIMIAINMIos laLuUAUAY (Conventional method)

@ a A a Y 1 a o Y adq Y ] dy
3.1.23.2 fni')ﬂllﬁU'ITMGTH15VILﬂuVI’NHJ1@U5!3mﬂ11alﬁﬂiﬂﬂjﬁ1ﬂfﬁ15UQ‘]f

(Indicator method)
3.1.3 MIAATITHNADA
= a L4 a 1 [ a a [ =1
3.2 inywamsasuansan lUiuaeoas 1MsnIyay Tnvee lauug uneiy
o o
3.2.1 @AINAADY
3.2.2 33MINAand
a d aa
3.2.3 MSAATITHNITDA
3.2.4 aowii ¥ lumsduiunsisouazsiuswdeya
3.2.5 52UTAAWLUNTIVY
VNN 4 HANMINADA ,
A =Y d a 1 % [ 9
MINAanIN 1 wamstasuansa liudenszuiumniin uaznsdeslaly
AITNIEVINYDI 1AL
o =1 '
4.1 03AUsZNEUMUATILAZAMAINN INFULYBIDINITNANDY

d =t 1
4.1.1 0aRdsznoumaniivesvgune Inaida

33
34
35

36
36
37
37
37
37
37

38
40

40
40
41
41
41

42
42
42



a3y (A0)

=1 d’ a Jd a
4.1.2 9anszneumamiivesomisnaass s ua o 11Ty 5,10
(ag 15 N5
] Y v o d " og oqe
4.2 M3 1A TUAITAT (in vivo digestibility)
1 ] 9 v @ ac :: a .

4.2.1 mMMsoos 1A luaidad 1as5AaAY (Conventional method) Y84 1ANARBY
Po Yar d' a o a @
n1dsvemsnaassnasuansan Tty 5, 10 uay 15 ady

4221 fyugsmee0'1a (TDN) wa19113521 (GE) wasauldse Toanild
(ME) tagwasnugnsmenms ius (NE,) ves Ianaasain ldsueims
naaesasuasa 114y 5, 10 uaz 15 nia

v
4.2.3 m3vey1d luddailasi5ms 19a1519% (indicator method) o4 1n
naaviie ldsuevsnaaesiaS s 115 5, 10 waz 15 N3
a @ 4 @ T A o <] 4 1
4.23.1 dinadaquisi lanaaes 1S unazidqusnad 1didnde 185y
{ a I'd a [
PIMIINADINETNTH 11T 5, 10 az 15 N3
a a oS W a o 1A o <
4232 USinadunisingi lanaaes 185 unazidrguinad 1di8n
P Yo pa a o a [
Welasuemsnaassiasuansan T 5, 10 uaz 15 Ny
a = a @ T a o <1
4.2.3.3 dsinalsduswilanaaesldsvuazdhquinudddn
d‘ Yo d' a 4 a @
Weldsuemisnaassiasuansa 11iiu 5, 10 uaz 15 ndu
a :; Yo d' a 4 a
424 apmmolunszmzminvesveslan 185 uemisnaasesiasuansan Taiu
5,10 (tag 15 NSV
4.2.4.1 smanuilunsa — a1 (pH) Tunszmiznsnveslanaass
4.2.4.2 YsinawenTudis TuTasiou (NH,- N) Tunszimiznsinves Tanaasa
4.2.4.3 n3a luiiuszimo 1@ (volatile fatty acid, VFA) lunszimnzmiin
v991ANAADY ,
o a s a " a a [
MINARRIN 2 namsiasuaian liliiuaesasmansyay Taves Tauugumeniie
o =% [ { a
4.3 psnlszneumanlinazamainie Insuzvese s naaoIiiasy
'd a @
91591 111 0 uag 10 N5y
o =1 = o o 0’: Pa 9 dy a Yo
4.3.1 oandsznoumaniivesnse s dadeie 2 utasi 1@ Ini 1dsuems

a4 a 4 a [
mﬂammﬂsnmwﬂﬂuu 0 uag 10 NI

43
45

45

46

47

47

48

49

50

50

53

56

56

56



(2]

M3y (A9)

=1 4 a d a @
432 0am)szneumaniiveseisnaassiasumsan 115 0 uag 10 N5y
4.3.3 831yl lnveslnnaaesn 1aSuemisnaassiiasu
o a o
91591 113 ouag 10 N3
UNN 5 30130iMan1INAa0g
5.1 pamlszneumaniinazgaaima lnsuzueimsnaaes
Lo = 9 1
5.1.1 ;ansznoumamiivesrauwe Inaraa
5.1.2 aflsznoumaniivesemisnaassiasuan o Ty 5,10
way 15 N5V
' 9 v o d 3 s
5.2 msvesld ludidad (in vivo digestibility)
v
5.2.1 Mmsgos 1d ludrdad 135 udy (Conventional method) ¥841ANAADY
Nn1dsuemisnanesiasuasan Tty 5, 10 uaz 15 ndu
5.2.2Ta%ugsmds 18 (TDN) Was9us1 (GE) wasau1dse Toan il
(ME) tagwasnuansinons Tduy (NE,) veslanaaesi 1dsuems
naaosas U 115y 5, 10 uaz 15 Ny
[ v o aa 1 ay
5.2.3 M3tey 1d ludadn i 1ae35ms 19e1519% (indicator method) v041a
naasaiie lasuemsnaassiaSuas w1 1y 5, 10 uaz 15 ndu
a s :; % 1 a o [~ ¥ g
5.2.3.1 Wsmnadaquitai lanaaes ldsunazidhgusnad 1didnile 1850
oIMsnaaesias U s 11y 5, 10 uay 15 nu
a a s W P @ " a o <
5232 Jsnapunisiaghlanaaes I8sunazidhguinad 1dian
d' Vo a a o a @
e ldsuevInaansias s Ty 5, 10 uag 15 ndu
a pay ) T a o <
5.23.3 Usnalsausiui lanaaes 185 uuazidquinad 1ddn
4‘1 Y o ~ a 4 a o
Weldsuomsnanssiiasuansan Tliiu 5, 10 uag 15 ndu
L n:i 1Y - a d a
524 apmnelunszmnzrinveseslan ldsueimisnaassiasyansan 1y
5,10 (@ 15 NSy
5.2.4.1 snuilunsa — ae (pH) lunszimiznsinveslanaaes

5.2.4.2 UsinaueuTaudis Tulasiou (NH,- N) Tunszonegniinveslanaass

57

58

60

60

60

60
61

61

62

64

64

64

64

65

65
66



a8y (A0)

£
Hin
5.2.4.3 3@ lviiuszive'la (volatile fatty acid, VFA) Tunszimiznain
vo11anaany 67
5.3 sanlszneumaniiazgua e lnsuzvesemsnaasafiasy
a5 11431 0 az 10 ATy 69
¢ a “ o e dq v a4y Yo
5.3.1 oenlsznoumamiivesiromisdaing 2 wasnldiaealanldsue s
d‘ a o a [
waaganaIuansa T 0 uag 10 N3y 69
d =1 d' a 4 a @
532 a3nlsznoumuniivesemisnaassiasuasy 1Uiu 0 uay 10 niy 70
5.3.3 9amsInay lnvoslanaaesin IS uemsnaasanasy
o a o
1591 193 oAz 10 N 70

~ Y]
unh 6 agdwamsnaassnazteamenuy 72
6.1 agwamInanes 72

a 4 a [ % ] pY
6.1.1 wamstasua s 1 HuANTZUIUMSHID tazn1soes'ldly
ATLUNIZHUNVDI ALY 72
a o a ' [ a a 1 =1

6.1.2 Hamsiasuasan liliiudedasimsni @ Taves Tnuugumeaily 74
6.2 VorauDIU 75
1PNA1391994 76
MANUIN 82
MANUIN N MNUTAINTNABDIAZNITIVY 83

a d a wva

MANUIN ¥ MIAATIZHMIARIHTAMS 86
MANKIN A MINUATIZHNAMITOR 93

ﬂ wa Yy A
LIV 116



MIVIYAI N
Y
M9 #win
@ 1 a a g
1 uaasdiee Iiunnuluiyedaieg 4
2 8aR1)5znouUMuUAives DK sarsaponin 30” 13
a o =1 d' a o
3 YSnamalimunnannmsnunyasns sy 23
a 0 a 1 [ (d’l a [ v A
4 msiiavazlassmasiiaasgnndadiaes A lanswaaal) 23

[ 05 1 ° 4 o a A a " a ° Y a3
5 ahwraniumedunnd ldidnieJalSinaemsiidudigusnud 1didn
Tae35 19 an51ia% 39
o =1 Y 1 q’/‘ a I~f Y @
6 ontszneumuniivesnaiunslnaraa (Inruzimuadaiu Sevazvesing
(a) 4
o = ~ a o a [
7 sallszneumaniivesoisnaassnasuansan 1y 5, 10 uag 15 05y (Inyus
v
nanuedaiilufevazvesiaguita) 44
Y a & ' b [ £ d' a o a
8 dwlszansmsdeslavesinguitaias Insuzvesomsnaassiasuansan iy
5,10 182 15 A5V 46
1 Y ' o [ Y Y
9 Tnwuzsmtesld (TDN) mwda11s1 (GE) wasam1dise Tomild (ME) uas
WagnIiNens 1duu (NE,) veelanaassii 1dsuomismanesiasy
4 a 1Y
915971 1U5U S5, 10 uag 15 n5Y 47
a @ P [ 1 a ° <] Y @ a
10 Ysinaiaquiai lanaaes 185 uuazidrgusnud 1didn e ldsuomsnanesi
a o a q.l
sy 11Uy 5, 10 1ag 15 nSu 48
a a A o ~ Yo Y 1 a ° Yy A Yo
11 Ysinadunisingilanases lasuuazidrquinus 1didn tieldsuemsnaass
A a '3 a 1Y
nasuansan 1y 5, 10 uag 15 nSu 49
a ~ @ T A o o 4 [ $ a
12 YT ldsAusuinlaldSuuazdhgusnad 1didn dis 18Tuomsmaasfiesy
o a o
an3an 11y 5, 10 uag 15 N3y ' 50
13 sanuilunsa- a1 pH) lunszmznsinvesTanaaesii ldsuemisnaaeshi
a '3 a v
wsuansan 1diiu s, 10 wag 15 n3u 51
14 Yswinawen Tudle luTasiou (NH,- N) Tunszmnzminveslanaaesi 185 uoms

naasaas s 11571 5, 10 uaz 15 nu 53



MIVIYAI (610)

A1

15 nsaluiuszmeld (volatile fatty acid, VFA) Tunszimzniinves lanaassn 1asu
= a o a @
P IMIINARRINE U1 1UTU 5, 10 Lag 15 n5u
o = = o & 9 dy ~ Vo a o a
16 oantsznoumaniivesisormisdal nlwmasalan lasuemnsaSuansan Tuiu
v
o uaz 10 n¥u (Invuisnuadaiiu Fovazvoadinguita)
o = A a Jd a 1)
17 asndsznoumaniiveseviisnaassiasuansan 11iu 0 taz 10 AT
:/‘ a [ £ [ Y
(nsuzimuafau Sovazvosinguiy)
[ a a PRy Yo a a o a
18 oA M AL Inveslanaassi ldsuemisnaassiasuans s 11iiu o

wag 10 ASY

55

56

58

59



AIIVIYMN

MN

8
9

Tassarandnvessiiuiinulumn Tuiusa 3 wiia
Tassadalasmesiuan 1131 silandng
Taseadalasmesnua 1137y silandng
Tnssa3avoauANIsY
Tasesadelasmeifuessan T iuanndsdiiiavnadnlunza
Tassadem@osova tnalaled ¥4 2 il

. 3
Taseaiavesaifssesasanmaosd lnala lediia 2 wila
Frdunszvveslasmesnuuazifiosood

v v v
a5 TsTun ¥ lunsanuinsedl

10 AY Yucca schidigera

11 5ﬂym:daudnqmm Yucca schidigera

12 awduiussznialSnaiaiinulunszmeznindudadiuves (C,+C,):C,

13 senudlunsa — a1 pH) lunszmigniinveslanaasain ldsuemsnaneed
14 Ysmawen Tude luTaswu (NH, - N) lunszimgniinves lanaassin 1dsuems

15 nsa ludiuszmo’ld (volatile fatty acid, VFA) lunszmiznsinvesIanaasen 1850

a o a 1
w3y ansan 1iu 5, 10 uag 15 N5y

A a o a @
naaoINEsusy 110U 5, 10 az 15 3w

A a 4 a @
f]‘lﬁ‘lﬁﬂﬂa'ﬂﬂﬂ&ﬁiﬁ“ﬁ”ﬁ“]ﬂiﬂuu 5,10 LT 15 N3y

11
12
14
15
25

51

53

55



ADG
ADF
ADFD

CPD
CRD
df
DM
DMD
DMI
EE
EED
GE

H,0
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Average daily gain

Acid detergent fiber

Acid detergent fiber digestibility
Acid detergent lignin

Acetic acid

Propionic acid

Butyric acid
Dichlorodifluoromethane
Crude fiber

Methane

Carbon dioxide

Crude protein

Crude protein digestibility
Completely randomized design
Degree of freedom

Dry matter

Dry matter digestibility

Dry matter intake
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Hydrogen

Water

Latin square design
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Nitrogen
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