fa AP Loy () ol oylous [ piad ol [ (55,9l o olS g S5 u,ai 1659l g

g sbaz e G L 039, Ay e 9 9 4 Olis o Shas  ULL- Ly o BT 50

¥ ¥ \ v \ .
o (> e S g eyl (Jedeze o oLbLb (sugedeste ¢ 295l Boese o Sl ol e

ouS

25l g 93 9 (6551 b dw sol> (2IAE 0 )0 HULLo- Ly o1 5T (309381 ST (oawy 1 sgliin 4y (s LoT
B o Glulojl ol ol plil 039 Wlgixme 4k jpSmmg 9 AdY CudeS g bl iz (SLbgS sbrazea oS los
o g o) o 5T i 93 Joldb (ool (I0E 032 b 00,8 ALl YXY 59515 by b (Solai SblS 25k
053 039 45 S8 L Lo gl .o eoliiwl (p,5als 1 6 Jals YAB g Foool¥ee) 65! prdam duw g (doys
0033 (539 2 651 &5 gl Lol (P<o/+B) 8,5 luy 510 %0 (il 391 (0,5 YYBAIAR) o1 5T il s F3s, FY 5o
Span w1351 599381 b (Figy V) 50 s sswlise (o551 G IlS Yoo s 50 (JFoli (Fig) ¥O o .cudliS
Cal Gl (5 VoVIAF) Slyes Bpan 5551 GAaLS YAD maw b g (5 FOF/N) cdl Lials 1ye5
S0 )y 4 (0,5 VIFIOF) YAD+ yiuo 3 (p,5 FFA/FA) (3 S Yorot yio Sialol (i oyus (P<+/+0)
8 tulosT Jolge Wil comi Slhes G pan (Si9) FY g O 50 .(P<e/+8) wilails |y STygs & pan o i
2L 5l 5 ONY) 6551 6Bl YA mhaw 612 (5395 T 58 Gold e ©ypods (2188 Jod oo pob 08,5
591 | yhuo gl 31 S (AF 9 VIVY o i) ol wuoyd o/o0 b Ty T390y FY 9 YO 10 9 zobw
0 yur Lol (28,55 )13 ol Jolge 3l cxd 0 (359 o> @ ygoay ISl 9 (Sl (o252 s (339 -(P<e /)
7 039 G (LFIT) Yarere/od SI0E 0z g (L¥VIT) divws 339 (i i YAB ++/+0 SialosT (olds
[+8 9 OVIVY) 551 AU ghS Yare mhaw 6l (Glgg o) lodgy Wlgino aijeSumg (P<e/+8) wiibls |y (Sl
mil &5 el b ol Sobe Gubsl gl (5 @l (P<e/d) <l el (/AF) BT weys
9 2108 o cu g Semg (Brae Slyes Sl (ig Gl Sl 551 (el Tabw 53 pgas 4 sLLL-Ly
Ol A JeSm g bl

oisS clbaz gz 35Sy 5BULe ~Ly iy ges AlloiS 1 gulS baosl

Oles i e olSiils (63,5l 00Siiils ol pale 09,5 ai )l Lol IS 5 ol a5 ans gl jils o) latils s 5 a0 ¥ g ¥ o
Oleal ( gaio oBails (55,5laS aSiuils ¢ ols pole 09,5 sliwl ¥




T sy Sl 05g) iy 53y 3 40Y Slhuo 3 Khos s JUble- by T I 5

LA gldzex a5 wo S olae (VA9A) ) Sen
Lo w3l boolen b 6550 shls lao > b oo
00l 385 gz gz 4 Cumd | (6 3,5ee UL
Sialesl oy sl s il e s Vb 5 L
LS 5 & clboyr ,o 3iblely JaSo oud ol
SAE S VY L o glin (655 (2l 33 Secly Lo
¥ oogam b STyys 005l cdpig 9 S 55l »
0888 (L5an 5 ymSa) ol 00 sy

AlwS sl esS) Slygs o Slogl opl b
odiiS ol adgl giie plyiedr op 50 oS Lo
oolitl (gl g ol GULely (gl il 0y (eig
5 Jib) o5 Lol w51 (T 4 b T 5l ey 5 2
QR Y NARWEE S W)

1 ) ool 1 ey yslaie 4 adlllas o
gobw b bgw dlwS —0)8 wb p ooz o 5Ll
Slio (355 Glazrsr oSles 3l Al
235 plamil glosg) Slhigione A% joSug g 42

gy 9 Slgo
bgloeo iz g5 d>g> ashd 0+F olow
09,5 # ey (Bolai j5b a4 ()l )l g 03, S
Ol oz Sigy V0 B eazer ad e oialos]
WD (SIS (grex Dot g Woged By (]
395 V7 3w s (SIS0 g clie 5 4 b
5 bl opz ;5 25 WAL (9 (Sl bl
S5 (o A5k 4 Wad i dbgyye sl
Al lazgr IS 2She Sgam )0 LSS 0 (2 S0ke
30 g dgs yio YIYXY olel jo colawl 0,50 (glo il
D (G I f 53y ez 5 059 Jsb
dogi Gk Cugb g 59 D)l Jod il (aee Ll 0
Ol Slatiy 350 05 cule) o)l @0l slesal,
5 bbazg> omlinsly ol blagy dalps (1¥YA
3 d9zse e Lulpd Gl oslitul 590 (slag o
WS o5l B s iabesl ol s Jlasl dilacs
Ssyeb a0l 2l (VXF) f)eS B by, a0 (SBola
g YA Yoo Jols ondplie (6550 mhv an

doddo
9 éj.w‘so nAY QLA.AA-" g_sj.»a.o g L..MJ BE, °)-’5‘L’
ssba (an oless Sy plpsar o dles
(oS Se) D500 S ek sleer 0 s
S92 Judo a4 (Voo V oy 5 i VAAY
Sy agble dles 1 htialis d sloay Sl L
s 58 Ly S sl 5 i
245 aiied Sl 5 ol oS bl (Ve <)
Sligms S ao s V¥ o505 blelzy (VAAY o)
Sl WS 0oy VY B VB 5 paday duoys FA
w5 O3t Sm3sn S5 1, sy weys TF
a5 sl s ol L Sy bl (Y- -Y
FV) 5 sele (F)) Lo onigd S5 slaasls
b I el 5 oead S VS
I fSen 5 Yoogh) wledraz oblaly Lol o)
SblesS SIS SSVE 5 LlogiSYE (o blesSslS (Y- Y
log] pleisle ,0 a5 aites olaaySlo L is
Shwo K0 Gl ise 4 Cas Lgw atwg yo Lk
o (S9S A9 (50> 0 )15 xeo Lle 5l oo
5 Loy) o5 Sl 5l eolitasl 035l 5 0, Lials
OAAY ceicSe

5| a8 el g, hmenl il o Ll ol
VooV gy Ohed) WS e apes |, Jaslinis
& wSie ) QblebirFo) Bslay jsboay UbLe-Ly
Sl 5 lesSslSSSYE (o llogiSYE Lol asls
9 Q)S L5)‘..\.{2 L5L°°)'.?-.> 5 (VAAY ‘GLJJS&A) Sl
ol ool aslsl LDUT O )u.:Lc—Lu p.:).:i as ‘5)1.:9»:
Lojg) Conl o S (339 Gl g (@lae b pd
Ay Comd Giali8l Cel LLLe-Ly as™ wis )8 cvalive

5 OPUSe Debioe (gells 3 Sl el 4



0\ AP Loy () ol oylous [ piad ol [ (55,9l o olS g S5 u,ai 1659l g

alide glooygo 0 0ny (39 4 Lo @l
ey YO 5o cwl ouls 03,01 ¥ Jgaz ,o oles!
@ LS YA 55 wlaw S cod ey (3
039 Sk Yoo+ mhaw I jaS (g0 gine &g
S 039 il e gl 3 (Fisy TV 50 o
Sl ails r“-.’.}-"] doys 00 maw a4 Cad
21 Ole YL (Fhey VY oy (39 (<41 0)
Ler«.-t\f(‘n; FYANAF) Cls Ve v ore/o 6:‘..\.(: 0 yu>
Clls (gl g B! YA ete/oh pldé 0> b
4 bgrye (559, YO ) 003) (439 o Fte (P</+0)
55 (5 WAAFA) adlypo Yoo obefo 0 Ll oy
(p,5 VPAS[-E) YAQ-++/-0 Slie op> za
ol 2lae o pla b awslis o o)l gxe ioldl
S olde o 00d) (59 0,90 S (P<e/0) sl
YA ere /oD Yoot oo Xeovte/eD Never o0
sl o bbb gme S YAD++/-0
YA+ oo ‘_,,_’L.\.c 0y ASQ_’:’)}@ o P>-7-0)
lié ooz b (8 YVYIAR) (o)l sime LialS
olo ylid YAD<++/+0 g YAeote/od Feoote/oD
P<-/- )
Shg> Bras 5k dulio 4 by zls
sy ca sdnlie ¥ Jsaz 1o Sis, FTs ¥O YY) 4o
399 S5 B GhS TAD: mhaw (6l Sy95 S ras
o9 V) P Sl Dyge @ ml e gl
sl ooy gl (P</-0) cuwl o0g i
xSl Sin) V) 0 Sy Gras 5 sl
i) YA 4o lo 5 YAD-+ Lho glaulié
Sl ooy 5l iy (5,5 FAANY 5 VISOF
slp Shes Spas Glie 0 5pS 5 Sl 039 Koo
S sy (m)F FIWYE) Toovnefod iE oy
2 o el Glaoys plo b ogls me S
Gyan (P<o[+0) ils YReoae[od LliE oy
Jolge Blizee zolaw )3 (Fie, YV 9 YO 50 S1y65
WSl gme e olde slao > g sinlesl 8590
P>-/-0)

gl 93 9 a3 03le p55lS 2 )3 IS 9kS YAD:
O doyd 0D g yho Jold M)‘fl

Yoot jas Jels cibesl Sl3E slee
toan FYhee F ofoB Yoo F ohs Feee + o[e0
G ULl oyl e wog YAD-F+/+0 5 YAD-
mopz & (Voo ¥ iy O5ed) oniile &850 apogs
b aslol a9 opslel sla

2le Gl oy Gub bl slee
D58 ap ) eslital L 5 (V43F NRC) loasgs
5 Shs® dlge e 5 Oilsie UFFDA - (csgio o
Voojleds Jgux s )8 bglde Cds a4y Jog38l olge
§ e e i ) A, 5 o] glae e lolazs]
Y B 59, YY) 5l ouslel op (9, YV UV
A ools bz gz 4 0y 0> S5,

D)go & waze> JSFY 5 YO VY lajy, o
Shs Galejl 0y90 Jsbo jo ol 85059 ol
FY 5 YO VY slaoyss (sln g ad oo ailyy) (Bran
ssb a5 Galeil oy50 bl 0wl alre (S,
as¥ gl SS& ly azmsz 90 IS5 el ol
@y 39 ols Shgs il el £ 51 w 9 oll!
4 Sk g 9 (Ha dbgze (02 09 A 09
R I S R N L RSO
1S5 e 3oy 3T 8 55 0L 00y, djeSng
SzoS 039, Shgizme 5 Bl azsx Sy (Sola ok
SF ke axp -V gl o 5 Gyglaex
bugi SooS 00, Shgime al ey b (5l
SySoslail (VAMY () an o logd) Wlgiwl g,
L ool cawoas laosls 5 iolesl LL o o
SAS 5,53l p 5 dis fawgs bosls og Jloy cule,
g adS 13 bl s sy0 GLM a, L g
oSSl laels s gesl 5l eslatwl b e Sl
(V437 SAS) $us0 5 auslis

Hemicell® Jo o s,bx ol L -



“no& u Y o
095 Gz gz Syl 009 4y j9Sum g 3 4dY Sl 3 Shos 3Ll Ly o 3T 56

oy



oY

INd ‘_,L.M)/(u) ﬁ)l-q-‘g b)l»..&": /Wuﬂ?l‘sj)jw)é al,:fsJB st,ti :6})5&5 u&bsx

Alides a0 (p,5) azg> 0055 539 eles ¥ g

EBITAAL

SS9, V0

BT

YYYYYS T YVAA
YYYANY P £ YY/-Q
YYAMA. S E VY EP

VFA/-q kY)Y
VEEL YO D VEIVY
VEEY/HE P VF/AD

SYYIEY T4 /57
SYY/F. Y+ 0/¥0
£YYIOY P+ 0/F)

YIaARY " £ AY
YYOA/RQ £V 4/FY

VEOOIEA P \YIYF
VEEO/AAN T Y)Y

EYANA P+ O/VD
SYYIV: P4 F/50

YYYA/- - Y- %
YYSANY £ YAy ?
YYAYY &+ vajay
YYFVVA £ YARR Y
YAV-/AA £ PRy
YYFO/-Q £ YONY Y

VEYYIYY & YE/fY
NARN A A
VETY/AE £ YY)y P
VEESIVA £ Y /00 "
VEEV/-) £ YV/AY P
VEAE/-F £ YV/AE ©

SYY/-) 2avE P
SYA/AS £ AAN T
SY /YA £ V/OA P
SVE/FO + V/OF P
SYAND £ YIVY P
£VANY £ VoA P

Olyee ol 3l
Yoo
Y. o plio (6551 ol
(Kcal/kg feed)
YA
oo w3 zolan
LR (0o )3)
YoooF Lao
¥eord oo
Ya.. + as &5l o Jolize ol 1
YA+ /ed ol s
YAD. + jao
YAO + +/+0

Ay 0 )0 0 mhaw ol sae B paly Solel a5l g o 50 Sglitte g > b (slauSile ab

Alidee (i )3 (p)5) azs> (Spae Sy (oSle Y Jooor

ESITAAL

SS9, V0

BTN

FYAAIVY * &) - v/E]
FY-a/F0 * AT
FYAF/OA * £AFIS)

YAV £21/¥]
Yaro/as f £of/ss
Yav-/a) f oYY

FYLIVY P £V/A8
soV/va P +sin-
Y- VIAE T 5100

FEVE/YA © £VY/5F
FYVYOF 1 £V /Y

vaa./as * fa/ry
YAQAIVA & £EA/DY

IR 24
SOFN Y P 5IA0

FYYARQ T £V FY-A
FAOFIFA Y £ VFY/-Q
FEEV/Y TR YYAY
FAYV/AE * £ vy/AY
FEOY/VA T £ YY/AY
FYYEFMA T £\ YYAY

AR A7RRIE-RAVAR
YA£+/48 T YA/
AASRVAZ VIV
Y. /8Y TSV BA
YeeVAY TSV BA
YAYEV . T SV /0A

#fa/59 P £ \v/of
FNVVVY S ENYOF
FEYIVY P+ )« JAA
FFIAF PO\ < /AN
VASIOF 2 £V /AN
ST TV /AN

Ol ol 5l
Yoo
‘4. somdsilie (55, Zolaw
(Kcal/kg feed)
YAD-
e w3 gsb
ol (do,)
Yoot Las
Yeoro /b
Ya.. + jhao b Jliie ol )il
Yaeetol-0 w3l 55
YAD: + Lao
YAO + «/-0

50 Ll lais 5l g amys ) hw o w3l g &5 o) Wl lo sixe BB waly Solal Ll 51 g ;o 0 Sglitte g, b sl uSile abe

(2oy0 O mlaw

Oz (P<e/-0) cuils gyl goe S Slae
i i) VAo ete /o0 g YAe ot ao Hlae slro o>
(1R8) Yoovhe[od 132 0y b5 (Ve Fo)/e0
SS9y YO ;o (P<e/20) ol lis (g)lo cine B
@ hoas cuyd e Vot /00 (laé 0
e ooy 4 cod a5 cl asl 1, (V/FF)
Sl YAD 4 Lao g Ydred Lao Xeeer io
O 0y90 B 0 (P<e/0 D) cwls S s
oz Om 2 RS s Gl 2 G)lose

P>/ 0) sols cawony olae

@lize glaoygs olde bow cuyo Sl

3 2l bas o e ol osel £ Jed> 50 Ghyom

Syge @ GBS VAL v ln (Sis, T

o2 (P</20) 09 rohw plo 5l i )l e

oy w100 waw 35 (Sie, FY 9 YO o opix

Cls iyl jho mhw & Cond G 21 o
P<-1-0)

@l b ey YL Sy YV e

oy 5 VVE) YAD-+ jao LR oy 4 by

Soyz plo b 45 55 (VNY) YADw+/+0 la



T sy Sl 05g) iy 53y 3 40Y Slhuo 3 Khos s JUble- by T I o¥

iz (i )0 azs> olid has e ¥ Jsox

o TV <59, YO oY) Ol ol

VAR ke f VIVE P -39 Pk /ey Yoo

VAY e f VYR e VF Py Ya.. oo 57 goba
VAA P VIVA P& F VAY Pl YAO- (Keallkg feed)
Vet VIAY /Y VY e o w23 Eslan

VIAS Py VIVY Pk fe ¥ Voo ey o0 (30,0)
VAD Tk e f VIAY Pk ey VoY Pk ey Yeoot o
VIAY Pk o) VEs Pk ey SAFCE Y Yoot e
ATERIE R AT AR Vb Y YA+ ho 5655l alaw it ol
(ZSRERIA T V¥ E Y Yae. F /0 Pt
Yotk /0 VAY Pk g VAE LY YAS + o
A E RN VVE Pk s WY ey YAD + -0

2 8 )0 0 mhaw y8 Sl pe BB paly Solel a5 5l g o 40 Siglite gy b (slaSles abe

D09 0590 31 50 WISSL g (e dbgme oy i (459 Qs (uSSkee B Jgax

Olee &l

S i o by oz
JFY oo Y&/ s YIAS P IYA Yoo
SJEN e YEIAY "£- [0V YIVO "/ F Yq.. sorlzie 5] 2ol
JFY o0 \RZAN =N g YIEr P VY YAO- (Keallkg feed)
SIEY U)o \EZARIETA N Y08 ‘Y yho 5zl
JFN e YEIAA P15 Y/AF "o/ N (a2,9)
YR ey YOIYY D £ oot vy ey Yoot ao
Y P ey YEIVY Pk s f YN Pk ey Yoot oo0
AT RYR ¢ Yo av ® .00 YIYO D £ - /¥Y Yaee e 965l mhaw bl ol
ARV YEIEY 2 £ /00 ATERYAR YA+ Y|
JEY L ey Rl A RIS Yige Tk vy YAD: + jas
AR | VY. T 00 YINY P&y YAD. + /0

15 oy O s 4 I sime S aly g ,beT L 51 iy s Sgliie g b (slagnSils

S a.>9.¢.i )lé‘sl.mo ‘SA.AA-’LQ)T (5"““: ‘_gl.ma).:.?
(P>-1-0)

e oo oddline £ Jgam 0 a5 4isS Lo
Loy (655 Ao gobaw o 50 4 98y 0 FpS
S pSskS ISk YA 65 ghe «
(Sl o ple 4 cas a5 (Glg g8LWVIVY)
aS aigS len (P<e/)) conl anils o pae ol
Oliee ‘M)‘JT Sl (2dE oy j0 ed o cunlic
Oyge & GlyBllAT) o35 Slgie aijeSans
w3l o (2l Glaey 5l Sonl )l
(P< 1) 38 sy ssls) AY)

ol 00 00l lis B Jgaz jo aS 45T les

ST A 039 2 Gl Sl w3l 5 65 sk
Ol YL (P> 0) conl ailas Wl SOl g siday
YAQ ++/+0 2laé oy 4 bgye aw (59 Qoo
Yoorr ho Glié opx boaS (YVIYY) s
sl b g P<+/+0) cusls o gme S| (LYO/YY)
o9 P> 0) cilas g)ls goe NS plde 0 e
GXIVO) YA+ o+ jao Sldé opn oy dbge o)
o sne Sl LFIYD) YArae /o0 Slié o b
IS e e SSL e (P<A/0) csls



0o AP Loy () ol oylous [ piad ol [ (55,9l o olS g S5 u,ai 1659l g

5595 TV 50 009, Glgizma ai 598 g (uSike F Jgor

Glyy g5bo) ai 358 o3l
/oo TN
VIVY P+ /0 ol plie (55 51 ko
NTRE TR (Kcal/kg feed)
VAY fE Y 23] sl
VIAY P (50 )9)
Y Y2i+ /.8 Yoot o
Vaa Pk Yoot ofed
VAY P e Ya- .+ ao 5 55 g Jlie &l 1
ARERIEN Yoo 4 /o0 oyl
ATARINE "R YAD: + Lho
Var e YAD- + -/

A as 0V mhw ol gee BN paly Solel s 5l g o 40 Siglie gy b (glaSles abe

wilide olae slaoyp (Sras St ol
Sa VY 5o e e e (e, YV 9 YO o
Olime 4wl el cpl Jdo a5 ol oals o sinse
G > 85 ail bage ede slomil miy
adlys SBLby w3l 5 Wsdioo @35 S Fomby
Ol lgne jsbar (T, YV U 1) 093 Sl el
SULLe-Ls oS asjlo sude (Voo V) 0,90 5 S 020
L a5 d9b00 Lrazgr Slhos Srae alf coge
2 5 3l ez oyl Cdlhs pol Jales] mls
2 oy 4 el (oges adlol a5 wizsly o (1445)
Shss Srae ol carge Lgw 5 O)8 el
03 mpl el o850 a8 pnlesl o 08 e
009 Alol 4 o, e olo plowl (Yo oV w9 S
ol 00 STy G rmn 2lS s JUbleliy 5]
ol sy i b as ol el gyl g Hil L
Sl oo cillas pol> cwyp yo
21y 055 515Ul ol (S3s, FO 5 YO 50
oo S50 50 el ool plas plae bos oo ye
aS ol o |y 4SSl ol (g, VY olde hos
Shs? Gras opx 65) ghe el L4z S
Frir 03 B9 IRl 4 e (Jg el andly gl
ol s a8 el onts VL 655 gsla b aylite 5o
ooy )3 Juie 65 cble 4 baye wld
oolitul eS cllB 5 5 VL sk ol

Ol ¥ ilel 0lde slaey o
soo lE 0y 4 bgipe 00g; Sligime dijeSin
m Sl YV e g YIY oda) YA+ yao g Yoe ot
9 YQ"+ ).a.,o ‘5"..\9 LSLQ")':-? L; 45 05.3 ()‘9)
Glsssl VFE 5 VAN cagyia) Yaeete/ed)
Om 4z 8 (P h) o las gyl e BB
g Yleer  jao ol Gleeys amjsSasg
WDlodgs 4L j9Sung > (pimb o a5 YAeete/e0
(P<e/+0) wis ovslins o sxe BB 50

PRI I C N T S RIS

il glogme GllBl Lhygn ey
(V398) 258 5 3l 5 (VoY) lsS (P<+/+B)cen
SUbleby ool a5 oleaz g o) (39 a5 wisls las
s a5 cal ond YL i, LS4 byl opr 4o
2 gae AW oyl cislhe T L Lol il
oS S 50 2l laora )3 0550 Lk en (s
oS ool s o) yge Wlazls 1, (g5l gebans oy
il 5 009 Sge 0z 5551 SR Gl 50 3]
Loggoge cnl oS Jlesl oy 0j9 » 1) 295 S
Sloed 3yl Cassas (V9A) (gis Ko a5 (glamss

o5l



5T By Sl 09 432 35Kmy 5 ALY Slio 13,KLos 5 S6bLo-L2 T U o

(V2AY 5 124Y) e g 9,800 (VYAY) K
Ole IR b anjeSiny &8ly 5o ol 03gr ali
B czge Sk 039, )0 gedp Slge (S
3 8bee el by Lles 5 5300 Slge Cd 5 s
ShYs 5l (S0 45 S8 5 s iz i se 9 O9biss
‘1,.5).:1 Sl el o o Sles iulidl cely a5
] 0092 l.bu_:‘d.c 0y L)"‘ 4;.3‘)91.»;9 WS U‘JM AW
03,5 Lascina ialejl pl 5l edal Cavoas =l

5o 1y 093 Sl anly Bllely mpl a5 el
@leazg> g ools (lad bgw 9 )5 4l p sloo
Shss Byac b oy aid) e @3l gl opz yo a5
2l oothe SIS e 13 o oyl g S
Slp Cwl (Sen Guizpe sls plas oy90 3
-1 23] bgw e (YL zohaws 5 Sosllae solaul
@k 9 bazgx ol o 1) 055 ogllae ST 5LLL
oo | wlidon 30 g g0 dlgiing a5 was lid plaé

25 )8 Az o9

cely oS all Jomb 655 Gol> ey 5l lbazse
YAD: 55l o Glp 2l bod oo Ll
OFFSe a5 2uls b Cllas ol cal oals 5 JLS
Lewly <SG 50 ci gl Cawdas (Vo)) 9S> 9 (VA3A)
o lde hod oy Gl bbb ols 108
W Cawddy C"L"' aS ooy ;5‘)99- d].a.o e.b)’l..u w..:olS
OHSer g &5 a5 Col ol ol o Giolejl cpl yo

.J.Jo)ﬂ Cewdds (VAFY)

sloe > )0 0590 (LL o Wl SOL (59 4z 5]
w3 o9 2l3e sloeyzr 5l a8 w3l syl olis
Flae ;o (P>+/-0) el g)lo cxe OS] Ll oy
S0239) o LKea g W5 5 (VAAY) 5 4 5,
w3l 009l Bl Sl s 2 1y ol
¥ elie opz o sl o)z Ol Lles,S cnalin
s MWy o b a5 cwl atils gylo e iljdl
Cgplie (VAAY) e 5 5y 5 (V299) oS
S5l oop Yy el ol Sl a wls as sls
D05 5 02 (somed plie
Ay j9Smy o gine (Rl el w3l g3l
5 oon)S @l LA cl end (gloss, Sligime



oy AP oy [(00) oyl o ylands [ piad wlor | (65,9LS 50 obS 9 S (0T 155 )9Lis” g3

&L

9955 5ol Gty 3550 SLanil ol (555 azgzr (jep Cupie lasely AYVA gl Slanty 55

a5 eolatul (ygas g b yeub 0 43 (93 g paiS) O gladas Sled,l VYA g (OlalS 5.6 colgseSls ol ¢ ou)S
Ol oKy ((55,9LaS eaSlails pls 4dss (6,558 4Ll oy 9 Sigm ]

Bedford, M. R. and Chesson, H. L. 1992. Reduction of intestinal viscosity through manipolation of
dietary rye and pentosanase concentration is effected through changes in the carbohydrate
composition of the intestinal aqueous phase and result in improved growth rate and food
coversation efficiency of broiler chicks. Journal of Nutrition, 122: 560-569.

Brenes, A., Smith, M. Guenter, W. and Marquardt, R. R. 1993. Effect of enzyme supplementation
on the performance and digestive tract size of broiler chickens fed wheat- and barley-based
diets. Poultry Science, 72: 1731- 1739.

Chanzy, H., and Vuong, R. 1985. Ultrastructure and morphology of crystalline polysaccharides. In:
Polysaccharides Topics in Structure and Morphology. E.D.T.Atkins,ed. VCH publishers,
bristol. UK.

ChemGen Crop. 2002. Hemicell feed enzyme, field and pen trial data for swine, broilers, ducks,
laying hens and turkeys. www. Chemgen. Com/res/negative. shtml

Chesson, A. 1987. Supplementary enzyme to improve the utilization of pig and poultry diets. In:
recent advances in animal nutrition. PP 71-89. Butterworths, London.

Choct, M. and Annison, G. 1992. The inhibition of nutrient digestion by wheat pentonas. Brithish
Journal of Nutrition, 67:123-132.

Choct, M. Annison, G. L. and Timble, R. P. 1993. Extract viscosity as a predictor of the nutritive
quality of wheat in poultry. Australian Poultry Science Symposium, 5: 78.

Couch, J. R., Bakashi, Y. K., Fergosen, T. M., Smith, E. B. and Greger, C. R. 1967. The effect of
processing on the nutritional value of guar meal for broiler chicks. British Poultry Science, 8:
246-250.

Dale, N. 1997. Current status of feed enzyme for swine. hemicell, poultry and swine feed
enzyme.chemgen crop. Gaihtersburg, MD.

Gitzelmann, R., and Auricchio, S. 1965. The handling of soy alpha-galactosidase by a normal and
galactosemic child. Pediatrics 36: 231-232.

Goihl, J. 2002. Beta-mannanase supplementation could improve feed efficiency. Feedstuffs. 74: 21.

Jackson, M. 2001. Improving soya utilization monogastrics: maize-soya diets with f-mannanase.
Feed International. 22 (Suppl. 12): 22-26.

Jackson, M. E., Fodge, D. W. and Hsiao, H. Y. 1999. Effects of f-mannanase in corn-soybean meal
diets on laying hen performance. Poultry Science, 78:1737-1741.

McClearly, B. V. 1988. Beta-D-mannanase. Methods in Enzymology. 160: 596-615.

McGinnis, J. 1983. Carbohydrate utilisation in feedstuffs. Pages 106-107 in proceedings of the
Minnesota Nutrition Conference, St.Paul, MN.

McNab, J. M., and Boorman, K. N. 2002. Poultry feedstuffs, supply, composition and nutritive
value. CABI Publishing.

McNaughten, J. L., Hsiao, H., Anderson, D. and Fodge, D. W. 1998. Corn/ soy/fat diets for broilers,
f-mannanase and improved feed conversion. Poultry Science, 77: (Supplement 1): 153.
(abstract).

National Research Council. 1994. Nutrient requirements of poul‘[ry.9th revised National Academy
Press, Washington, DC.

Odetallah, N. H., Ferket, P. R., Grimes, J. L. and McNaughton, J. L. 2002. Effect of mannan-endo-
1,4- f-mannosidase on the growth performance of turkeys fed diets containing 44 and 48%
crude protein soybean meal. Poultry Science, 81: 1322-1331.

Patel, M. B., and McGinnis, J. 1985. The effect of autoclaving and enzyme supplementation of guar
meal on the performance on the chicks and laying hens. Poultry science.64:1148-1156.

SAS institute. 1996. SAS/STAT user’s guide: statistics. Release 6.12. SAS institute Inc., Cary, NC.




SehgS Az g ;5L 039 4k jeSum g 3 4bY Glio 0 Sloe p 5ULL-by w31 5 OA

Shoemaker, D. P., Garland, C. W., Steinfeld, J. I. and Nibler, J. W. 1981. Experiments in Physical
Chemistry.PP, 96-107.

Verma, S. V. S., and McNab, J. M. 1982. Guar meal in diets for broiler chickens. British Poultry
Science, 23: 95-105.

Ward, N. E., and Fodge, D. W. 1996. Ingredients to counter antinutritional factors: soybean-based
feeds need enzymes too. Feed Management, 47:13-18.

Zanella, 1., Sakomura, N. K., Silversides, F. G., Fiqueirdo, A. and Pack, M. 1999. Effect of enzyme
supplementation of broiler diets based on corn and soybeans. Poultry Science, 78: 561-568.



04 AP Loy () ol oylous [ piad ol [ (55,9l o olS g S5 u,ai 1659l g

Broilers Performance, Carcass quality and Intestinal Viscosity in Response to -
Mannanase Enzyme

Saki', A. A., Mazuji’, M. T., Tabatabaei', M. M., Edris’, M. A. and Hossieni Siyar®, S. A.

Abstract

The experiment was conducted to test the effect of f-mannanase enzyme addation in broiler
chicken diets contain three metabolizable energy levels on performance, carcass quality and
intestine viscosity. This study was arranged by complete random design (CRD) in arrangement by
factorial procedure (2x3). Six treatments were used that consist of two levels of enzyme (0 and
0.05%) and three levels of metabolizable energy (2850, 2900 and 3000 Kcal/Kg). The results of this
study were shown that body weight was significantly increased by enzyme suplementation (2258.99
g) at 42 day of age (p<0.05) but energy level was not affected on body weight. The difference was
appeared at 35 days of age in 3000 Kcal/Kg energy level. Reduction in feed intakes was indicated
with enzyme supplementation at 21 days of age and feed intake was increased significantly by 2850
Kcal/Kg energy level (P<0.05). While the lowest level of feed was recognized in 3000+0.05 group
(649.69 g) and highest levels were shown by treatments 2850+0 (716.54 g). No responses was
found in feed intake at 35 and 42 days of age by experimental agents. Feed conversion ration (FCR)
was significantly higher in 2850 kcal/kg ME (1.13) at 21 days of age compared with other levels of
energy. This was lower at 35 and 42 days of age for 0.05% enzyme in comparison to zero level
(P<0.05). Breast meat, abdominal fat and pancreas percentage wre not affected by experimental
main effects, but breast and abdominal fat percentage were incresed in treatments 2850+0.05
(%4.25) and 2900+0.05 (%37.20) respectively (P<0.05). Viscosity was reduced by 2900 kcal/kg
ME (1.73 cps) and 0.05% enzyme (1.84 cps). The results of this study were shown that in low
energy level body weight increased, and feed intake, viscosity and FCR decreased with [-
mannanase enzyme suplememtation.
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