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Tidaporn Soodying 2009: Effects of Dietary Enzyme Supplementation in Cassava Pulp Diet on
Broiler Performance. Master of Science (Animal Nutrition and Feed Technology), Major Field:
Animal Nutrition and Feed Technology, Department of Animal Science. Thesis Advisor: Assistant

Professor Ornprapun Songserm, Ph.D. 103 pages.

Two experiments were conducted to evaluate effects of dietary enzyme supplementation in cassava
pulp diets on broiler performance. In the first experiment, three hundred and sixty, 21 day of age, male Ross
308 broilers were used to evaluate nutrients digestibility of cassava pulp diets supplemented with dietary NSP-
degrading enzymes The birds were randomly assigned into six dietary treatment combinations. Each treatment
combination consisted of 6 replicate groups of 10 birds. The birds were kept in metabolic cages where excreta
could be collected. Each group of the birds was randomly fed an experimental diet as follows: diets containing
with cassava pulp 0, 5 and 10% (Diet 1, 2 and 3) and diets containing with cassava pulp 0, 5 and 10%
supplemented with dietary NSP-degrading enzymes (Diet 4, 5 and 6), respectively. No interaction effect
between enzyme supplementation and cassava pulp level in diets neither nor effect of each factor on the protein
and fat digestibility of experimental diets (P>0.05). However, supplementation of NSP-degrading enzymes in

diet tended to improve metabolizable energy of diet (P = 0.0595).

The second experiment was conducted to study effects of dietary enzyme supplementation in
cassava pulp diets on broiler performance, carcass trail and histological properties of the digestive tract of
broilers. One thousand and eight hundred day-old chicks were divided into six dietary treatment combinations.
Each treatment combination consisted of 6 replications, 3 replications of male and 3 replications of female,
with fifty chicks per replication. Broilers diets were assigned using 2 x 3 factorial experiment in randomized
complete block design. Each group of birds was randomly fed one of dietary treatments similar to the first
experiment. Results of the study have shown no interaction effect between enzyme supplementation and
cassava pulp level in diets on broiler performance, carcass trail and histological properties of the digestive tract
in jejunum of broilers (P>0.05). An increase in cassava pulp level up to 10% in diet significantly decreased
body weight gain of broilers comparing to that of birds fed diets containing 0 and 5% cassava pulp (P<0.05).
Supplementation of NSP-degrading enzymes in this experiment did not improve the performance of broilers,
whereas significantly decrease feed intake of broilers (P<0.01). However, there were no effect of each factor
on carcass quality and histological properties of the jejunum examined by villus height, crypt depth and the

ratio of villus height per crypt depth (P>0.05).

Student’s signature Thesis Advisor’s signature
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a o 3
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Y
A v @

9 o 9 dy v 421 = 1 Y ] ] 4
s lmiudulumsnanenns@esdainniy Wdwalisimsuseiiuaasglunumgs

@nipduasumMImauf YA, 2552)

4 L4 Aa o o [
ﬂTi'Nﬁ 4 goumsaimnaalud1evias

12546 2547 72548 12549 32550

12547 /2548 /2549 /2550 /12551

A Y Y
NANAALIAZANADINT 1%
nananued Ine @uduiniuaa)  21.44 16.94  22.58 26.41 27.62

v

wumwzilgn @wls) 6.61 616 669 713 7.30
Aunumskaaiiuae (m/nn) 0.8 0.92 0.84 0.85 -
3101 (UIN/nN.)

Mluaanaz 0.80 1.33 1.29 1.21 1.80

v @ dy s 2 4

Waiuaayoutl 25 nlosigua 1.06 1.50 1.29 1.33 1.91

[l Y @ a [ 4
NITEAIDON (ATUAUNANNUN)

Tudu 2.62 2.63 3.51 2.86 0.35
Tudaia 2.73 0.40 0.22 1.65 0.52
uiledy 1.13 0.98 1.48 1.47 0.36
uflaualsgi 0.61 063 0.60 0.7 0.12
MU 0.18 0.34 0.28 0.43 0.10
39U 727 4.98 6.09 6.88 1.45

fan: dindaaSumsmaudunyng (2552)
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mniuadzyiad

@ o = 9 Y o < % [ a

aonjuianvazdnousy Tssnuduuuy (2540) 1dmmsnudiosnalulsanunan
o o [ [ ~ <3 Y 1 Ao w

uilafudlzvida 5 e daaaaluasan 5 sz lanTsanuuaas 159uT/895
waaudluiudlzvdanuanaranu M ldisasimsldidudidendiaanuanaianudie

2 as.t‘ a C% o Y] A YR A 1 3 1 % dg’ (Y o w a
avinlsuanmndudnlevdeaanlavadinaaue 4.95-12.86 Au/au. Juogiusiainisnan

1 1 zﬂ' a a [} o (% dl Y v @ o [ L=l
voauaaz 159911 uaonasandsnanmniudilzvdeaan laniniudnlendanuniian

TndiRvariueglugie 24.80-32.32 nleidud

ma19i 5 Joyamswaauilaiudilznasaod TuanmsiianusweeTsanuanuraa e

T390

1 2 3 4 5
sasmstlowiiudilends  47.80 42.57 31.90 20.85 17.70
(AU/31.)
YTunaudlalusiasiu 2827 2750 2542 2880  hilsneaiu
WesiHud)
Masmsnanutleadu 12.43 10.22 7.43 4.96 4.03
(AU/31.)
Wmmanuiutuds 13.00 12.40 12.01 11.80 12.60
WesiFud)
Usuamniiudilzviaseaa 12.86 10.56 8.33 6.74 4.95
(AW/BY.)
Winamnduileminiuan 2690 2480 26.11 32.32 27.96
(o3 sud)

fian: aonfuiauasinousy 1591 UAUIVY (2540)
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1. awuszneumauniisazgaummalasuzveamniiudlzyal

o o v o 1 & [ A YA J 3 A ~ a
mnuudilzrasdainuiaqmae ldntuvewuaniunnngannIzuIUNMTHAN
% o (% 1 1 d‘ L% o v A = c; =2 % )
uilafud)zvdavedlssnu azmide uatideannmaiudlerdall Tilsaudr 39N
4 I v 3 1 o o & o
elusimgmiveldiduensdad Taeldiduuvaswesas Tulawmsa (nsedna, 2543) nngiu
o o A 9 a = d" 9 oy | %
dlznden ldninnszuaumsnaautlsazlinnuiugann Geoaz 72 veurhminidlen) (vgie
o =\ I 4 [l 9 oy @ Y A o &
. 2547) wazdansiintlailuesnsznovedge (Sosas 68.89 vouiminui) (asufAng, 2546)
o Y =S P/l I'4 = o o [ ~ £
Mmhiniudelade  Tagesrdszneumaniveaniniudilevdananslunisnei 6 s

v
a =

9
HANANAUAUANNIWIADAY NTUBYNY

Q

@

3 { 1 @
ug egMINUNe) uiauwzilgn Mssan1sns

W
miztlgn wagnszudumsnaauilaiudnlends #9ldun dseaniammsadauds fudu

(MY, 2547)

a ! ~ ' v o o s 2 o
AN 6 ﬁ’)uﬂ‘i%ﬂf]‘ﬂ‘ﬂNLﬂﬁJ!La%ﬂﬂ!ﬂWﬂNIﬂ%ug"U@\‘iﬂ?ﬂllllﬁ?ﬂgﬁﬁi (L“]Jf]il“])'uﬂ)

, nn
paA1lsznou — ” ”
Grace qug qriya HNWTIDL  QNE LazAME

malaauz .

e (1977) (2539) (2546) waz1sn (2548)
osisua)

(25450)

Faguis Tudisean 8779 95.25 81.00 88.73
Tdsau 5.30 3.39 1.59 2.01 1.83
it 2.70 2.65 3.84 2.61 3.64
iwely 35.90 15.26 12.02 14.22 10.08
ETPVEY 0.10 0.24 0.27 Tuisean 0.48
NGOG Tusisrea Litiseau 0.56 Tusisreau 0.60
Woanesa Tusisrean it 0.30 Tusisreau 0.36

il 56.00 66.22 Tugisrean Tudiswauw lufisieau
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2. Twausaa lsalumniiudinlzvids

Tumnifudilzndszil Indusan lsasimanuils ivag Taa tefiivag Taa uazmadu

s S eaniiu AdluIndwesvesansez Ismaniluesnsenou (mgiie, 2547) eensznau
J dycu I J [ @ I A = s A 1 <

maivalluesndsznounanlumivaadiy  TasTwduaam lsanwoluiy wisesniu

1 v dytﬂ
2 NN ANUAD

2.1 auzam lsanduomsazauluny  1dus uile FudduIndusaalsan
) 1 T oy A A 1w I [l =\
Usgnoudieniiedesvenimang lnanyeuaenwiu Tuanavuialvg Tuanaveulsll

2 iia Ao o2 luTaauazes luTamaau

a:llaJTaarﬂuiwamai%gﬁ'uﬁﬂi:ﬂauﬁ”mﬂgiﬂaﬂizmm 200 94 2,000 H128
FoudoRudowusy 0l-1,4-glucosidic linkage (NA1243971 uamﬁy@f_]a, 2543) FaaaslunIn 3
aGa T mIuanneduaN nazddnvaziluduein dadudlunde (helix) (015 aa31, 2543)
Taves Wlaefiivinalnajezegnarsveaiiautls daues uTaafTvnadnzedamvendautls
(Oates, 1997) Lﬁaﬁwﬂﬁﬁ%wﬁﬂaiaﬁu 1 luasazaelnunadenlolelas (kD) 2214
i (yaydow, 2546) ﬁ)x"lﬂaﬁcluuﬂmwiawﬁ@%zﬁﬁymﬁﬂimaQaﬁuﬁﬂehﬁuaaﬂ"lﬂ
ol TaaludlufudfwazudlwindnlsudweihminlmanagenilunildnTnauasudls
13 (nédhasad nawiftena, 2543) Fuluntluiudzndansiuinaey luTagegsynin 829

wlosiFud ualasnd loznulus1asenang 16-18 1wlosiFud (117, 2543)

CI 120H CH,OH
H O, H H O H
H H
OH H 0 OH H o
| H OH H OH
n
Glucose Glucose

M 3 Taseasveses luTae

1301: Voel and Voel (1995)
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oz luTamadwiluTndusant1s§ATnaA a1 (branched  polysaccharide)
Uszneudaong laauaefuiluaseidieWuse 0-1,4-glucosidic linkage ttaziimsuanaan
NN 24-30 n1iteng Ina A10WUBL O-1,6-glucosidic linkage Fuaaslunmi 4 (@i aas, 2543)
dievhgasenduleTedu @ lumsazae TnunaideuloTe lad (ks 185129 (yaydow, 2546)

Ysunaveses luTaguazes lulamaauiuananin  ildauauidvewdauanaisiu

(Oates, 1997) (915199 7)

CH,OH CH,0H

H H H O H
Branch 4 o
Q) OH H o OH H
H OH H OH T A (1 — 6) branch point

CH,0H CH,0H CH,
Main ¥
H H H H H H
chain H H H
=) OH H o OH H OH H O
H OH H OH H OH

i 4 Tassasaveses luTamanu

#3N: Voel and Voel (1995)

d‘ QJQd' o 4 a
M319i 7 quautiandiiyveses luTaauazes luTamadu

AUANIA oz luTaa oz luTampdAu
F v
anvaz Insead mssznovvesinia mssznovvenina
v g v & A
nglammenuiwduase  nglasmmemuilunein

WUBENI o-1,4 01,4 uaz 0-1,6
VUIN 200-2,000 Wd8Qa Ind ¥INNI1 10,000 ¥i1Eng Ina

g’ Y Y ' :I Y= '
Myazany azaneii lattesnd azaeih laand

o Aaaa o = a g’ A s

mymgasenuleTedu  iidu Fauea

v W A Y Y Y Qy Y
N1TIUAD mJ’e)Gl‘Viﬂmmeuum%Quh%

v W

3 9 1 <
ﬁ]‘]Jﬂ'JL‘]JUQ‘LlLLamLWHLLGUQ

Tidudndunsunde

A Beynum and Roels (1985)
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= s 1 o J .
2.2 Tnduswam lsanduaivdsenovveaniawad (non-starch polysaccharide; NSP)
I 1 9 ] 31 . .
Lﬂumuﬂlmmuiﬂmagiaa (cellulose) (”luazawm) non-cellulosic  polymer L1 pectic
. S w i v o s o s 1 H
polysaccharide (aza1811) aaaadlunni 5 Usenounwilumiuyaa Taomiuwaauuailu 2 Fu
(U3, 2541) AD
o 7o . & o 7o Y, v
HUUEAATUNIN (primary cell wall) (Humtiugaasuuonga Usznoudloauly
. . = = S a A 1 9 =) Aa A
ivaglad (cellulose microfibril) Hagdi Induaan lsdriaduiiuaie iraanaanuaziiiama
Y
AUNAAT (middle lamella) N (52811952190 0.1 §90.2 "lmﬁau)

Y 4

o ) ' o o o 7o
ATUBAATUTDI  (secondary cell wall) ogFuludaanmivaaadsunsndly
@ o’ogj 9 @ 4 09/} A 1 % A A
I@EJN‘L!QL“Bﬁﬁ%‘Hﬁ’ﬂx‘lﬂ%ﬂiﬁiﬂﬂUﬂﬂﬂwuﬂl“ﬁﬁﬁﬁﬁﬁl@] FUNNAIUYsZNOUANNY  NAAINMST
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Non-Starch Polysaccharide

Cellulose Non—Cellulosic Polymers Pectic polysaccharides
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Xyloglucan arabinogalactan
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s A A . Y A a o AN Y
1.3 1ou'lasd 3-glucosidase ¥17® cellobiase nihdesaasnani eI 1aa1n endo-
B-1,4-glucanase 11812 exo-B-1,4-glucanase Tagmsdos Turanavossala luToduaziya Taten Tae

1&Tung Tnd (Wood and Bhat, 1988)

4 I P [] [} a
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' a s ' w '3 ] = Y] 7
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Py usuRoanuny B-glucan uanstinou 4l xylanase w1 1Famnsaudilaymiiila (Annison

and Choct, 1991)

R a A L4 a . < I o
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Y Y
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1 (% 4 e . Yo 4 I 1
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€

=

N
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viionsamaan ou lwinguil Taun tou'lal pectinesterase (RE) wutou laniwiaii luissugs

dy 2 J A A
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A w1 o J
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d da'l L4 .
ou lasinguiian tou el pectin depolymerase
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Y oY v A
Tassasea ldanveslniile
o 1 a v A
1. WIYMAUAUDIMITVRI 1N

indauda (2543) 1ae Mackenna and Callander (1997) NE1IHIANOMIUAUDINIT

9 [
Yszneudietuae (mwi 7) laun

<3| 4 Qsj 1 a a o 09./} J 1
1. Mucosa 1uiBotu I ugav0910N1UALD1M15AANY lumen 115U mucosa Haziivio
Y
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u'llﬂa@\clu']lalenﬂgJ’]ﬂﬂﬂ\jﬂa']\igaaﬁl!ag%glﬂu lacteal duct !W@u’lllr’lllluﬂ@,ﬂcﬁllw']u blood

09: ] I 09/’
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I 3 a o 1 1 9 dy A a
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(epithelium) FITHTNNHEN 3 dIUAD M31]09AU (protection) MIHAY (secretion) HaTMIRATL
dy d' a Ao 1 [ d? [ 9 ~ ] Y o 9 d' [ =S A o

(absorption) 1HBIERYAINANBAULANAUTUAUHTNN U DvihmThitlesnumsidoad anvae

Y 1 2 1
Yo U0 YA1INSIT09A 11 a1e% TN stratified squamous epithelium 919117

A @ o @ { 4 a < a
MYINUMITHAINTOYATY ANHUSUDULBITOYHIVITIUFIA columnar epithelium

Y ]
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o Y A
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plexus F9UsznoUA B dHYTLENNFUNUNAN (sympathetic) LATWITIFUWUNAR (parasympathetic)

. & o o , v { ; o
3. Muscularis externa [ UFUAADIN submucosa UTznoUAWAA MG oY FaTaeiia 1)
~ o 3 9 1 3 ~ v Q) 09: = ] 1 1
Feada 2 sulaun FYuluGesdaduume s unsniE sanuANUEIVLIUN UANLININDTLHIN
) dy osal osal = A 3’ A Y 1 9 a dy
nd ey 2 Fuiivasaon wasmiunaes wazdulszam nquvesdulszamusnail

! . S 9 9y a a a a
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4 4 9
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@ 9 A A v | A Aa 1 . . o Y A @
mInaLazAaIeAIveINd el la Ny unauNTond1 peristalsis 11 1¥0M15IAOUAD
ao lilnduou
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A ' v .
1891 ¥DINDY (peritoneum)
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whmuzsaa

MNN 7 Tn59a519N199aM8IN A0S UUNIUAUD NG

H a a % o
Aa: MAIWESIINGT AV TAMNNIAANT (2552)
2. anvaarldanveslnide

o I3 & 1 ' { o o ' 'l
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warewianazlunsgaduaserms ludn iz audumiudignszua laianso
9
e . . . o 3 '
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1aun
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A o IS o Y 1 Y A ' qu’
1. 9ToAtiy (duodenum) 1Wudrld@nadrudunaeninnizimizenns wunludu
= J =5

' < o Y A ) .
submucosa U brunner gland waamu“lwngmﬂymzzﬂu mucous-type HazMININNYAY alkaline

A 1y 7 . o ¢ & A a
o135 uannadveq acidic chyme uazﬂmﬂuwamumﬂaum (Kerr, 1999)

@ .. | o Y3 1 @ a o . £
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1 a Ia 1 J
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a Qo 3 3 A ' s A A o o
3. ddow (ileum) tHudr 1diandrutlare  azifufiswvesnquiraannanay Tvldos
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:/l < a 1 9 g a 1 Y 1
luduvod submucosa WAUTVTNUADUDIINAY WUVFVTE VTNIUKAIE8N I Payer's patch
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4. NAVDINIILEIN NSP-degrading enzymes ADANIIDNNNIINAALAZTANHMULNIIMEINIA

& A - X ,
va oMol inienazlnla
4.1 @UITONINNITHAN

Wang et al. (2005) fAnyInaveeszaumsiasueu lud (xylanase 1ag B-glucanase)

v Y k4
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9 [ a [ 1 ] U Ay 1Y <. [
nAUNUT1 Tna 500 NTU/A Tan5u WU AABATINIYMINARDIVDY Inile (0-6 dila1) vzl
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- ¥ON910 incubate LA 39 LN primary antibody 880 e lad Tuarlu staining jars N

Y Y
wash solution 3 154 AFIAL 5 UIN

3. Link

3 :’ o 1 dy A Y Qa: .. . Y % 1
- [HAUTTOUN G]’JE)EJNLU?JLEI’EﬂW?ﬁJﬂ NUUNYA biotinylated link Gl‘ﬁ”ﬂ’JiJ@]’J’E]EJN
{ a ~ < ~
- Incubate ﬁqmﬁgu 37 eafusaiged (Uuna 15-30 W
v . 3 .. . ) o ' .. . Aa
- Y1991 incubate 18139 N biotinylated link 881 halad luslu staining jars N

Y F4
wash solution 3 134 AFIAL 5 UM
4. Streptavidin peroxidase

< 2’ o 1 { 4 o .. ' o 1
- 1 euY Aledaiiote 1¥ivun 11n1TUMeA streptavidin-HRP 1¥919ud 29819
A a = < =\
- Incubate QUMY 37 oeruwaIFoe 1unal 15-30 Wi
1 . <3 .. o o 1 .. . Ao
- Y4910 incubate 1@59 1 streptavidin-HRP 000 111d baa 111514 staining jars 15

9 9
wash solution 3 154 AFIAL 5 UM
5. Substrate-chromogen solution

g 2 R 2 i {
- 1BAUITOU fed1aiiogeliviue MIMiunea substrate-chromogen solution i
= Yq Y 1 [ 1
miﬂu”lﬂwmumamq

A a Y I =
- Incubate NYUN YU Wuan 5-10 U

U
Y 3 Y
(%

) o - . { o o a v
- 1halaa11/d 191U staining jars Rihnau srlidhaaunuldneuasunan v

9 J
ngalgnie Tasmsih ldugluiinau
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6. Counterstain

v '
[ Y

- vha'ladiffee Uy hematoxylin 2-5 117 Fuedfuanududuiild
~tha'lad & edaerhingu 10 Funii

-1ha'lad luar1i 95% ethanol 3 ﬂ:}'zm Az 1 U

-1halad 1uslu 100% ethanol 3 ﬂ:}'zm az 114

sialad i1y xylene 3 A%9 ag 1 i

7. Mounting

o o . . A o o
- haladu1rea mounting medium 12 woa Uadlenszaniladalasduaziiilyl
A3199AIBNADIYANTTAU

v A" 4‘ a o v \ &
msmmanymmmmmﬂamamﬂmm‘lum"lmlm"lnma

ndsnmsaioualadiieie tha'ladiinnnnassmadaendeqanssmi Tasanu
q JU8970ad (39910 brush-border membrane 4 basolateral membrane) LIAZAIY anueansUn n
11N§114v09A5 147 basement membrane 591110 basement membrane) Az MIMTATINVOIAIY
guuesiadasenuanveniti Tasvzduianiniadauazasiisuou 10 Jadade 1 a'lad

4 4 do w . . @ {
oo Taeldndpeganssaminigavens objective 10x AaaaslunmELINg 1

d' a o =< a 14 o Y3 1 Y ' g
MNHUINN 1 mmqwEN:1aammzmmaﬂﬁumﬂiﬂmma1"lmaﬂmm%§umm"lmua
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] k4
a v o d 1Y
M31wuIndl 1 Joyagungil uazanusuduininelulsusounasaninaao 45 Ju

RN loN! 07:00 . 12:00 . 15:00 1.

- AT - AT - ALY

r QUNU . GLIRLF1E VR guvgu

UN TAUNND AUNAND TdUNND

(°C) (°C) °C

(%) (%) (%)
1 28 78 28 78 28 78
2 28 78 28 78 30 66
3 28 78 28 78 26 77
4 28 78 28 78 30 72
5 28 78 28 78 28 78
6 28 71 28 71 30 66
7 28 78 28 78 28 78
8 27 77 30 72 30 66
9 28 71 30 72 30 66
10 26 77 30 72 30 66
11 26 77 30 72 32 68
12 26 77 26 70 26 77
13 26 70 28 71 30 66
14 26 77 30 72 30 72
15 25 77 28 78 28 78
16 25 77 28 78 28 78
17 27 77 28 78 28 78
18 27 77 28 78 28 78
19 26 77 28 78 30 72
20 25 77 26 77 28 78
21 25 77 28 78 28 78
22 25 77 28 78 28 78
23 27 78 28 78 28 78
24 24 77 28 71 28 78

25 26 77 30 79 28 78
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MIINUINN 1 (519)

901 07:00 . 12:00 . 15:00 1.

- AT - AT - ALY

r QUNU . GLIRLF1E VR guvgu

UN TAUNND AUNAND TdUNND

(°C) (°C) °C

(%) (%) (%)
26 27 77 28 78 28 78
27 27 77 28 71 28 78
28 26 77 28 78 28 78
29 26 77 28 78 28 78
30 27 77 28 78 28 78
31 27 77 28 78 28 78
32 27 77 28 78 28 78
33 26 77 28 78 28 78
34 27 77 28 78 28 78
35 28 78 28 78 28 78
36 26 77 28 78 28 78
37 26 77 28 78 28 78
38 26 77 28 78 28 78
39 26 77 28 78 28 78
40 28 78 28 78 28 78
41 26 77 28 78 28 78
42 27 77 28 78 28 78
43 26 77 28 78 28 78
44 26 77 28 78 28 78

45 25 76 28 78 28 78
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