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FrEM e BHdiel |48 J75% (T)

HA7¥A
IGF-12 satellite MEe) E3E ZF3te] & @ IGF-12 insulind} 28 %42 vehiAD
AF 2847%E A 28 9B+ in owS} in viro HAN PSTE APEZAA

87] W&o PSTE F3 A o)A PSTe) 9
3 F71d ¥F IGF-1& 28473 AZd 9
3}, o]#§ ol fW ol IGF-1& PSTuAl o]
48 F & oz 7HE F INeY IGF-1
o] 4%& AT FuHx IGF-19 T a7
¢ PSTRHadE vwE & itz o, 9
U3t PSTE IGF-10] & 4 gle Awditz
8ol S v|A =HF AWRF 237 Z A8
E&e FE3 wWEelgst ¥k (Etherton,
1989b). W QRN IGF-1& FH3g o ¢
FoA E49 IGF-1& ¥%9 IGF-binding p-
rotein® A9 AsIA RIAT 1 olFE
IGF-binding site Th-Eo] WA <] IGF-19] 93
A& Jdz A E3 {2 IGFE insu-
lin®} 2& 8L Jepl RN FAF
IGF-1&¢ AYFZL oPIARH(Walton %,
1987). FoA T3 IGF-10] IGF-binding
proteind =l F&FE wXA] XL IGF Fode
PST 4R} v &3S Yepd Aojzti o
A=A A} Etherton, 1989a). 28] IGF-19]
AR WAE FFE EE in it FHlA
IGF-1& #A AWzAgA insulin® 22 2§
& Yeho] A3 glucose oxidations A
239l (Walton 5, 1987), ©181% insulin-l-
ike &8 IGF-binding protein F7}EA-S o
AA GGt 819 vH(Etherton, 1989b).

in vive B A IGFE A2 dis PSTE
g AR Ede=d I olFE  Etherton
(1989a)2 thg3 o] a3ty ok AA, #
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insulin®) 28-S Vel AWzA PFES
Z2A)1717] w#olw EA, IGF-binding protein
& %@ IGF-19] insulin®&-& A3 AA,
g2 g3z #8 IGF-1& gAIAE ¥7]
P 2Ad ek f8 IGF-17F A @3y A
Wz o) £t AP IGF-19 insulin-li-
ke EFE PST AHIE Ped Awzzd
IGF-16] & WIEE ZAA77] Wil
IGF-19) zHg-& RrjojA7] mEole stk
Blszoz Hee o ARs=Re IGF-1
Bo} 10~154 AE F2 IAPE vehdna
319 (Clemmons %, 1987), natived ZARTE
FZHoz WYY g9 IGF-1°) &> FA
e Jepdorn sty tHCascieri 5, 1988). 1
ZY} Boyd$t Wary-Cahen(1989)2 A3&1E&
2Hoz A3 28 YA IGF-10] ¢ 457 9
A g FrHA EAHPol FE3] ¥y
ook & AolFa 3ttt AAE IGF-101 A%
S2EAY zAYA ¥ 53E dehd
F A= AU e AHoln EAE IGF-1 2
9] F717} olRYAA gevhd HEEHY F
ute] gloke Aolrh, o= IGF-10) A3FFZ
Az o457 HsiMe WA HPIEL 71F
7} binding protein ¥ =Z®FH<Q IGF-1¢] g
FHo] AA o|Fojxol & AHelzt FHTh
W 4409 obmixAt A7z FAE GHRF
= NH, 22o 2 RE 1~20d4 olujxit Z7]
7t 84¢ Jeixn ok <zte] GHRFS o
28] GRFE 1~29¥14 olvxAt 2717t §L3t



o 1~200 A 9] olmi=At FA7|Z o]FojA <l
9] GHRF(hGHRF)E o]&3% A AA&z3
79} GHRFY AAs=28 927134 g 4
77t FREHUAeH AFETEE FE= hGHRF
Fo g5 wel Z7HEAcn 519 tH Etherton
S, 1986b;Johnson &, 1988Kraft 5, 1984).
FH 7htie] Dubrenil £(1988)% Pommier
5(1983)2 47h¢) o4t FA7|E ZE GHRF
By} 10ujolAre] AR AL Uehdota 3
tri~substituted GHRF$] v &-Eo| E34E HAER
2} 19 33 AF lkg? 6.7#g9 WRI GHRF
& Fogul, PST F4A19 A9 Hl=d Fo
a3t Aok ATk 1 AFS=EY

U AFsel 433Ae K= AP

foh Y

EE HZ2ZE enkephalin FAIEH 2& 2
Arz7t 714 GHRFol&¢ )3t dx= A
) ZoltH(Boyd$t Wary-Cahen, 1989). Z18|aL
HeA zag o) AFENE =57 ¢
T AER o]Fo N1 Jed HAGH HFE
APe By 24 Ho A 4A&£¢

Hl =

F3 317 WEe] 43 AL By do
Atk ol F Hede AN AFIT=EEn|
A F somatostatindl] HE SAHY Whyol g,
SR Eol3tdEA A} (specific antigenic determin-
ant)E Ze R=ZEFA ] ALE, AHME Fx
Aoz ARZE2EH v Ao Ailo]
AtH(Boyd®} Wary-Cahen, 1989Edward =,
1988) 3 &t}

HZoe 43281 GRFY gened mic-
ro-injectiong F3 A te) ﬁs—‘i"]"} G of
A A9 genomed] FP3HE FAARZHo
AYE 3 Yok Pursel 5(1988a)L A9 AFE
E2EE HA o4 g AES YA H H|S
AP B b ok a2y o8 A
2E2E FHAAIL olddE HAE FIHA =H4
St kg 5 Aol 289 AlaFd ANEAE B
dFEReut o)y, AY, lethargyst 2Ed
= A7 T2 AYFTAE NFAL B4
7} T B = A cH(Pursel &, 1988b).
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AIRAMEZA BEAAY dE8L AlFY 4

sh, 58 21X, £33 did o3 7159
ARgoll QlojA] 2 gaAo] AdAHHT . 2
| AHEEy dAs g4 4F a4A ol&
71&, o4¥AY B T 4dA AFHR
At

Ftz (A7) A S BAAY 82 1 9A)
SYHA T AR, ALSHL ] A A
A kot H 6H94°ﬂ*t FAAZTE 3
43 Zav)h AdE £33 QRN Aze
S£E2A Folg FTZAA  BE&L AAFE
A¥L Holn Yk AAAE T Far ¢l
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o) A, A, AR, A4DL AL
SsiA Aerastd Aol FEolg, 71E]
2424 $o wzE Jehim Jo 23y

gatd 207 BEo] A§se &
|

ot 4L #AER sle A(7EE5)A),

U ex § AE&xde WAt wus %~
& o1871Ed JAAA FEI AHHA &
oy otdY, AaAlE ZaAY EAHE & o
et 7HEe] FF, FH, A8Y FH, 48
& FEIA F 2FATNEZA 5LA

o} g7t oA AHY7lEe] ARAE F8
g A% F35A "ok

’\(Protease), X‘”J?:H‘Z::(Lipase), Afah
&(Cellulase), =) ¥#3} & (Pectinase) ¥
B &2 (Amylase) Solth. EAA Y A
249 B4 oA HaA7] o
A9 99 Fo] B %= BE
[ Ra = - e | ) °”‘7} dRef 7
stol A 187k oj=Axe] J|HE £
R=vkz YEpfar gl
Enzyme) & AAATU v Eo] A3}
gdy &z %7]i“ﬂ%7§i}ﬂ 5o147]
ZZ03AY SAA7]
b -‘4’ ol e e
88 A F9 I

=2 F[O Az }b{r

o%l“lu
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1) d=22 FolAFIE

Of2fO LA (Amylase)

Y58EE e AP AR AUAT
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2) cHHEIZ 25AI7|= Z2HIOFH|(Protease)

gwde EAZH FAECR oHUF
B9 AFold FAE9 AL S8y 9
AME 28I FFo L9HE Jgiolth &
B ofuxAbe Aol g Fgied 93 o
A7} Brtssn FRozn HlwE Hol 87
HE ggioltt. ZzeolAlEe ol dulF
& A oluxitog RIYAIIE A
ojt}.

3) MRAE BdlAlF = AFEM|(Cellulase)

V%, 7VEARY OiRES BN &
3ol &8¢ doj=g e HH4E ol st
Atk Afa: AEL BEFEAME 9% 438
HAw HAY DolHe 23to] g8 25% °f
32 w$ gt 2 olfe A HAF4&E ¥
A & e &2 AFHAZ g7 WE
oty w#A 71, JIEAEC A=Y Qe
AZ2IGAE F7leld A288S A 3L
F Ut

(1) EaHle &7
A 247039 ME UE '4E 5
Hal glen o] 477M¥Ee a480] Mg
g wgol #oq3ta Uk Aty 4¥ g

g Fo) A4 e HLe 224 o
#A Bz gom oA ol gt Az ¥
Me HESRE Ae A3 ANE YA
£ e =€ & UTHE 12).

(2) ELH2 237 12HE 13)

(3) EAMO| FTXS SBAED

® Toxin inactivation
@ Cell wall disruption
Supplement neonate

® Glucan hydrolysis
@ Pentosan hydrolysis
@ Cutin disruption

@ Less associative effects (@ Reduce digestive upsets
® Phytate utilization

(4) ELH2] Histas

D Available enzymes defined by other industries
@ Enzyme optimums not selected for digestive tract
conditions

@ Enzyme must also be stable to feed processing

(5) ZARIS| H7tEt

aaAle) AZtadel Yl BEE =EE F
gatel Zlea® (X 16)% 2ok AA FuhelA
S g7 279 T2 ATARED 9
o1} oA 2g7)Hd) UF ol Y& AFE
)= Hls) WA AP glrh

HE 11. Lactobacillus$s A7) ©Y T EFE0] HA 2] 583 nxe G g 8o
ADG FCE
A B SR R a4 3 B 3z
(% control)
L. acidophibus 120 3-52 0 NR  Stekar ef al(1980)
L. acidophilus 24 28-50 0 0 Kornegay(1985)
Lactobacillus 17(2) 0-21 0 NR  Sutherland+Miller
product 17(%) 0-21 13 NR  (1986)
Lactobacillus 12 0-21 9.6% 9.0 Toay(1986)
product 21-42 7.0 0
12 0-28 0 5.0
0 -7.0
Lactobacillus 24 0-81 10t 0 Lessard+Brisson
product 0-35 (1987)
Lactobacillus 28 42 0 Collington(1990)
product 72 1 0
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12 2aAeE e E5e A4A

Az A E 9 g 4 4 % ER
Alltech Alizyme PB' Bacterial Protease, high protein pellets
Bacillus subtilis
Allzyme AP Aacid resistant prot., for difficult to
bacillus s. digest proteins such as feathers
Allzyme Alkaline resistant effluent treatment and cereal
prot., bacillus s. processing
Allzyme BG Bacterial glucanase, for high rye or barley diets
baccillus subtilis
Allzyme L Fungal Lipase, Rhizopus for digesting animal, vegatable
niveus and fish oils
Allzyme Phytase Fungal Lipase, ficium degrades phytin into 6 phosphate
Aspergillus niger, Asp. units
ficlum
Allzyme AB Bacterial amylase, for all pelleted feed with high
Bacillus s. starch levels
Allzyme AF Fungal amylase, for non-pelleted of liquid feeds
Asp. oryzae
Allzyme PT Petosanase Asp. Oryzae
Allzyme C Fungal cellulase, for use in high fiber diets
Trchoderma, Asp. niger
Alko Econoase BGP B-glucanase barley and oats-based diets
Finase F phytase increase of P-availability in feed
for monogastrics
Quest Int. Superzyme Xylanase B-glucanese Wheat based diets
Enerzyme B-glucanese xylanase Barley based diets
FinnFeeds Avizyme SX Multi enzyme systems Barley based feeds
Avizyme TX Multi enzyme systems Wheat/soya based feeds
Gist-Brocades Natuphos Phytase in diets to increase P-availability
in feedstuffs of plant origine.
Grinsted Grindazym GV-feedB-blucanases, cellobiase
B-glucanases, cellobiase Multienzyme complex
Grindazym GP 5000
Multienzyme complex
Novo Nordisk Bio-Feed B-glucanase Barley rations
Bio-Feed plus Pentosanase Wheat rations
and Hemicellulase
Bio-Feed pro Protease to improve protein digestibility in
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A Z 3 A} A E 9 g 4 2 z} £
broiler and turkey rations
particularly of oil seed proteins
and sorghum
Energex Cell wall degrading Improved digestibility of maize,
enzyme complex sorghum and oil seeds
Alpha-Gal Alpha galactosidase Hydrolusis of soya
polu saccharides to increase TME
of soya and other vegetable
protein sources
Roche Products Roxazyme Cellulase, endo--1,3 : 1,4

-glucanase, xylanase, pectine, amylase

(24> Misset-World Poultry Volume 7. No 9 1991

H13. &8N 5LE

R R

718

a4 A & 71 A

e} Alpha amylase  Starch

4 Pepsin Proteins

A% Trypsin Proteins
Carboxypeptidase Peptides
Alpha amylase  Starch
Lipase Fats
RNase Nucleic acids

= Lactase Lactose
Maltase Maltose
Aminopeptidase  Peptides
Nucleotidases Nucleotides

53 AastEA Qo U GBY A= &
A7} A el ARRE Aok s
TAAY o]E FIAAsHETSEZ astn

%171 W ie B2 FAAIEE] dREE 99
< AT Jo] AEIEY AFFHA JieA
57} 783 ok

4

AFAR A2AG A& B F2
=ES FHoz nHRJT. Ade st
gEA ALAE o183 sl&e e wis
etel ARe) F1&e ol AEHT0] AB
2 4 =& FDAY EPASH ¥& 3U/1@
o s7te 2959 $d0 Urne sgEx
e v Tl ¥4 43s22(BSTY
PST)®] A% dAAHo2 g Aol A3
91 9Re ZAdME A7 sn o

e

14 A7 Atae 94 AR 2L SHED] TR A 4%

4 & ®oF A HA a5 A4
Proteins '

protease most legumes depressed growh,

inhibitors and cereals pancreatic hypertrophy/

hyperplasia acinar nodules variable
lectins most legumes depressed growth,
and wheat death yes
amylase most legumes inhibit starch
inhibitors and cereals disestion yes
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q % T X AeH a3 A
Carbohydrates
pentosans Iye, triticale depress nutrient
utilization and growth
“sticky droppings” no
B-glucans barley, oats “sticky droppings”
low nutrient metabolism no
Glycosides
cyanogens lima beans respiratory failure no
vicine/convicine faba beans hemolytic anaemia variable
galactosides most legumes flatulence no
saponins most legumes reduce intestinal permeability no
Miscellaneous
phytate most legumes interfere with
tannins and cereals mineral availability yes
alkaloids most legumes interfere with and cereals
glucosinolates digestibility variable
lupins depressed growth no
rapesseed goiterogenic, egg taint no
*(Saini, 1990).
B 15 AR AR 5429 FFH, pH 2 2=l A 8.
5 A& Uy E piEsel  2EEA(T)
Albha Amylases
Bacterial alpha amylases B.subtilis 5.8 75-90
Bacterial alpha amylases B.licheniformis 5.8 90-105
Fungal alpha amylases Aoryzae 5.5 60-65
Proteinases
Bacterial neutral proteinase B,subtilis 7.0 57-70
Bacterial alkaline proteinase B licheniformis 10.5 60-66
Bacterial heat stable proteinase B.coagulans 7.5 73-85
Fungal proteinase Aniger 7.0 50-60
Glucanases
Bacterial glucanase B.subtilis 7.0 55-70
Fungal glucanase A niger 4-5 60C
Fungal glucanase P emersonii 4-5 30-90C




i & LR -3 pHE 2=349(TC)
Lipases

Fungal lipase A niger 5-7 35-70
Fungal lipase Aoryzae 2.5-7.0 up to 55
Celiulases

Fungal cellulase T.vindii 4-6 45-55
Fungal cellulase A niger 4-6 40-50
Pectinases

Fungal pectinase A niger 5-6 40
Phytase

Fungal Phytase Aficuum 2.5-5.0

Adapted from Godfrey and Reichelt, 1983.
H16. EAA At 7o) i whg-o) g9

i & £ Bnuz 7|2 8 % 3
S5}
Glucanase +30% LWG Gohl et al., 1978 Barley Broiler
+18% FCE
Glucanase +10-26% LWG Hesselman Barley Broiler
+5-11% FCE etal., 1982
Glucanase +26% LWG Cantor et al., Barley Broiler
+24% ADG 1989
Glucanase +12% LWG Cantor et al., Barley Broiler
+14% FCE 1990
Glucanase +10-30% LWG Patel et al., Rye Broiler
1980
Pectinase +9-14% FCE
utF AL
Cellulase +5-10% LWG Suga et al., Maize-soy Broiler
+2-12% FCE 1978 Barley-soy
Cellulase NS Gohl et al., Wheat, Broiler
1982 Lucerne
Cellulase +10% FCE Suga et al., Wheat-soy Pigs
1978 Maize

! Adapted from Chesson, 1987,

FDAS 4919 BXAY ol s Eo] AA) o]
AA OIRE A2T § fE Yol goz
Zolo] Wl FH BUUA AA molop
k.

AFAG ZEAY ASE IFANE 49T
P& g olgstel BE 978 AN o B

g AAY FEREA) GEhT govt F—
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Yol HE old oid Age A7 UF =2
7ol g7 Mol olA= o7t BojAE @A
g = WoluAE Ratxn itk wHA AL
7}=0] Co-Work systemd E31 &< 2A
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