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Effects of Mannanase and Xylanase Supplementation on
Productivity, Blood Metabolites, Cecal Microorganisms, and Fecal
Odor in Broiler Chickens
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o 2 A+ mannanase (M xylanase X)E SAAIR] Z7F 39 stad B4, SAFE, FW 1
&, 9 ExHo e JFS FHstIA AASHATE Botg] (Ross 308) 30045 FAIste] 5719 A=+
23 M1.0, M2.0, X1.0, X2.0)°] €4 doujx|sta 3utE oz 48519t EAAE= mannanase (200U/kg)
xylanase (1,000U/kg)s 7122 AW 1.08), 2.08] Abgol &3 sttt A= ABAE AEHAF,
FEATE, D ARG HIE QoY ARAES M2.0, X1.0 I X2.0 7oA 893 (p(0.05)28
A SF=AT. B3 2P B9 RAE diRTo] vlste] 84A golTolA |F (p<0.05)2E =4 573
At AA M= S7K6kL £ Coli @ Salmonella®: 25 thZFo] vlsto] 84 FoFoA FAsh= 3
g HYoy, FYAldols AR GertA] gttt AHE FolA Tl EFaAEAL oF 2y gEF
Ho7 Qloloy, AIFAR] 1gG st 2T Hste] M2.0 I X2.0 7oA fdoz Ut (p<0.05).
ESE AR dryol YRS gl tid] M2.0 3 X2.0 FolFolA GoFo g udth (p<0.05). ZEZOoR
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Abstract This study examined the effects of mannanase (M) and xylanase (X) on productivity, blood
characteristics, cecal microorganisms, and fecal odor in broiler chickens. Three hundred chickens (Ross
308) were randomly assigned to five treatment groups (the control, M1.0, M2.0, X1.0, and X2.0 groups)
with three replications. Mannanase (200U/kg) and xylanase (1,000U/kg) were added 1.0x, 2.0x in basal
diet. Feed efficiency was significantly (p{0.05) increased in the M2.0, X1.0, and X2.0 treatment groups,
but live weights, feed intakes, daily gains, and production indices were unaffected. Liver and appendix
weights were increased significantly (p<0.05) by enzyme addition, and though total bacteria increased,
E. Coli and Salmonella counts were decreased. IgG levels were significantly (p<0.05) higher in the M2.0
and X2.0 treatment groups, but protein, BUN, and glucose levels were unchanged. Finally, ammonia
emissions were significantly (p<0.05) lower in the M2.0 and X2.0 treatment groups. In summary,
mannanase and xylanase supplementation improves feed efficiency and IgG levels and reduces ammonia
emissions in broiler chicken feces.
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AlEols ©EECl 48} 0]85l] of#& H
35 (noncellulosic polysaccharides, NPS)7} tf&F
Z3=o] St NPSE Ai4d Ees HAERAE tERE
UrolAn, 845 T3 7 duAtEE vdH
A} BR2l arabinoxylan ¥ B-glucan F& o]FH,
v tfFatat Asehehe vk v dEAlE=
arabinan, arabinogalactan, galactan, galac-
tomannan, mannan, xylan, ¥ pectin t'g#71 F&
o]Zt}. o] & NPSY B-mannan I xylan & S95=
of ol A 23=9] He fdsto], 239 F5E
FAAZIH, A& 289} IGF-1 84 AR g A3
AV HAE FEAI717] W2l AFEW f-mannanase
¢} xylanase 35= &9l o2e EAKE S5
ot [1,2].

WA BA0] Aato] BFETE ol SAA LjiolA
BAAE FE0HH WA 249 tiAg SAlol gy A
L5 AAAA, GUA TS ST £ 9= 7IdE
Ig B 4 ok FHE 7ol 9sid A 5Bl
metallo-protease @} xylanase’} A71e Ega4A
FoJA] EcHAlsT FAF0l foHor FUsh,
ARG} Al @ Eo] NE B YoM, 84
A7 AAH3E FYsHA RN Harskgic

E3F 344 F7E Fo= AERE N8R oyt
W uAE 5 FAUBE (EM)Q 5 Jd 34%71A
FAeHL, FEYotel Z-2 {I7tA HiEE A=
ol Z]ofgitta stglon [4], A9 A3 He] ey
of &7} Astxlo] Asgeiet AA BAEE AAAZ
4= Qo] AFRHZHAIRA 11 o877} Yokl wested
o} [5]. E95] EdEA 7t Folol st} SA9] B4t
Tk of 2t AU A4S FfAdste] dEujotet sl
4 5 B RIS TAaAZE S ok skt
[6,7]. TS &3} R[81= Aspergillus oryzae WFE
A7t SAY dEYor HARRE FaAXItha Hist
At

2 A7 Eis ARFVRE gdlE BEelaadd
mannanase 2} xylanase A7} Folo] 2Jst 49 A
AMg, EAEA, WA uAE, 9 ARGE I
X FFS FYotA Yot
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U457t Egbd 1982 22 (Ross 308)
of 57} Azt Hd 204
Eo 2 £siArt. HorE
HAE 7} Folst] A7] 3
Fhoto] & 529 B3 ARF AIES A

2728} 47) H74E (M1.0, M2.0,
X1.0, X2.0) 24 [0], ti27= Al 4¥t SAMNES
Fojstion, A2t SAAES] mannanase (M)
9} xylanase (X)9] AtEYl 712 752 AH= 1 kg
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Table 1. The feed formula and chemical component
of starter and finisher period of broiler diet

Items Starter Finisher
(0~3wk) (4~7wk)
) |

Corn 49.24 52.84
Wheat 5.90 5.15
Soybean meal(CP, 44%) 30.92 28.88
Corn gluten meal(CP,60%) 3.82 3.91
Soybean oil 5.42 5.61
Tricalcium phosphate 0.19 0.08
Limestone 0.04 0.04
DL-Methionine 2.30 1.13
L-Lysine 1.42 1.61
Salts 0.25 0.25
Vit.-Min. premix 0.50 0.50
Total 100 100
Nutrients compositionx

ME (Kcal/kg) 3,000 3,100
Crude Protein(%) 21.00 19.00
Ca(%) 1.12 0.94
P(%) 0.67 0.55
Methionine+Cysteine(%) 0.95 0.81

" Supplied per kilogram of total diets: Fe(FeSO4-H20), 80 mg;
7Zn(ZnSO4-H20), 80 mg; Mn(MnSO4-H20) 80 mg;
Co(CoS04:H20) 0.5 mg: Cu(CuSO4H20) 10 mg: Se(Na2SeO3)
0.2 mg; I(CaI03)-2H20) 0.9 mg; vitamin A, 24,000 IU; vitamin
D3, 6,000 IU: vitamin E, 30 IU; vitamin K, 4 mg: thiamin, 4 mg:
riboflavin, 12 mg; pyridoxine, 4 mg: folacine, 2 mg; biotin,
0.03 mg; vitamin B8, 0.06 mg; niacin, 90 mg; pantothenic acid,
30 mg.

* The values were calculated according to the values of
feedstuffs in NRC (1994), Commercial diet.
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ARSI B We-E 570
ol & 42 ¥ AEupAu| A
1.0 g& ¥1 0.1 % peptone water 9 ml & ¥
oF 30 &1t &850 8&41%1 § (0.1 % peptone
water = peptone water 1 g + v~ 1000 ml) 2&
AW JEE 5o U2 &4 1 ml & test tubeol &
7t} o] 89 1 ml & 0.1 % peptone water 9 ml
o 107 ¢ 10 712 34AZ F S4H 1 ml & 2z
#+59] Ae-g viR|o] E=5t0] 3541 T oA 24~48
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15150 cfu BSE W 4 3 He FANIED)
3} FE ARFDY F9) /1ES BT A= A

Rt Al Asto] SAElE Fole] Al (CFU/9E &
A5t3irt. Salmonella ¥4 3M Petrifilm Salmonellas
o]-g3lo] A|RE enrichment &90] &315131 41.5 T
oA 24 A7t &<t Higstal, AN 2 ml & gel plate
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o HE3t AR2oflA 1 AlZF FoHEt), wiFH AlZ 10
ulZ loopZ 083l0] 2AEFFBIAL 41.5 T o4 24417t
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HHAE BT BE A[FZA3= SAS (Statistics

Analytical System, 9.4 Version) 574 Z&139]
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SAAEO] mannanase 2} xylanase E4A| H7F7F
Aol Al FFS BAFTY BF thRTol Bl
M2.0, X1.0, ¥ X2.0 Fo7IA 42 =2 gh& HE
Woloy AL 22t (0.05)= YERA] Sk
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Table 2. Effect of mannanase(M) and xylanase(X)
enzymes on productivity of broiler chicken

(®

Items Ctrl | M1.0 | M2.0 | X1.0 | X2.0 | SEM | P
Weight | 2950 | 2868 | 3048 | 3171 | 3135 | 259 |0.310
Feed Intake | 4211 | 4064 | 4120 | 4086 | 4207 | 273 |0.162
Daily Gain | 53.1 | 46.9 | 53.2 | 50.8 | 54.4 | 3.38 [0.750
Feed Eff. | 0.48"|0.50™|0.54°|0.56™| 0.59° | 0.05 [0.039
Prod. Index |290.6|259.1|325.1|277.9|306.1 | 23.2 |0.359

* Ctrl: Control, M: Mannanase, X: Xylanase,
* SEM: Standard error of mean. Feed Eff.: Feed Efficiency

JEu AR EE2 g2 Hlste] M2.0, X1.0 %
X2.0 FoTollAl f94 (p0.05) 22 EA SH= et
ol A= M7l 93t FFFoletr| Hihs ARSSE
Aol 7191t Ayt st A3E 92 mannanase
9} xylanase EAA] 71 Fofof| 9ol AlRREE A
Hon, mE 2,080 FolFolA 7R EA el
Y279 AR QTS 1.49 AT, TIYHFAE Foigt
AT 1.43 o0& tjzo] vls] 230 4.03 %
TAg A3E B1skgc} [5]. ESH AR 582 T
EHEAA Arazymed F7ISE AEFoA foFo=z
13.3 % 7AA=Qicka 2aEe] [9], B Ay} fARE
235 YeRf AT

TASS X2.0 FojTtollA 2753.2 g o2 7HE =
2459 on thxTolA 2405.4 g O 7 BA =
7 =k (Table 3). olgigt Axh= g3 AA9] 74
NNE FARE S BRoH BAA o3k Yt
U] oforet. 28y 22 iRt Hlste] M1.0 T
X2.0 FoTollA 794 (p€0.05) o2 #A Uehdth
BAo] FA= tixo vlste] BE FoltollA /24
(p€0.05) o2 =4 Uiyttt daHor g4 g
of oot} zHga} WA] 7)5o] dHdE AR Holo
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Table 3. Effect of mannanase(M) and xylanase(X)
enzymes on the weight of carcass and
organs in broiler chicken (g

[tems Ctrl | M1.0 | M2.0 | X1.0 | X2.0 | SEM P
Carcass  |2405.4|2591.1|2608.8|2527.7|2753.2| 262 |0.340

Liver 79.393.5°|81.7°| 76.7° |89.9™| 4.2 |0.043
Stomach 33.4 | 314 | 34.1 | 33.4 | 36.1 | 5.7 |0.151
Cardiac 125 | 13.5 | 145 | 16.3 | 13.0 | 3.4 [0.316
Small Int. 58.0 | 54.3 | 59.1 | 58.3 | 56.4 | 4.8 |0.219
Appendix | 14.1a|16.8b| 18.3¢c | 16.0b |17.4bc| 2.3 |0.049

* Ctrl: Control, M: Mannanase, X: Xylanase
* SEM, Standard error of mean, Small Int.: Small Intestine

o9} v]&=3t A4 xylanase$} serine protease
= 84 39| ZolE ZAAAAT [10]. o]#et A=
BAAE AEC) 71 o A4Sl Wl 3
ujd 4= ok A AJARIE Multi-enzyme H7H=
Aol A5 o] 1] Hlgo] 27}t §92<l
2tol7h giokal ®usk=e [11], £ AgoAs a4A
£ X2.0 A7’ Ao 119] FA7} it Hlsf £
oHog Frtste, Aoldt 245 YEgith Paryad
G121 yeastE: &9 Al AlF tiH] 71 Hl&2 3.27
oM 3.34 2 |oHoR 214 % /IS, AGLS
0.713 1A 0.72 & FJH & 0.98 % S7I5te] A7}
FEE FYFE FAVE SUKREE Bt ol &4
Al ZEAAY H7l= AEA 78S SANA A5t
F7F 7hsT AHE AWAIA, EAE Pl 71945
= A0F AREAN A% 22 43F A7 v]X]
QFol| Hofix= =% HEZL B85t Aoz gt "ok
[2]. T3} xylanase A7+ 299 AHEQl FAE
A ZAE SA9] 1000~1500 IU/kg xylanase &
A7F Sl A SAHY EAE0] X0 R P
Stk StEAE 2Ae) fARE A0S vEisldt [13].

WA AA A=t Blste] &4 Fof+to]
A EE 23 A yeRtoy £ Coli 2 Salmonella
= Fadke S BYoy BAZR Rk vt
A okSktt (Table 4). HA| A= 204 13.53
o7 7P Wotom, X2.0 FojFollA 15.83°0% Mt
A deidth old Ade fofinE Haska
88| Z71et AFE E 4 ot [7]. o]t 4}
SH A 5191 B4R FA7HE Qs 3t Ao A
9t Lactobacillus spp. & S7VoFFaL, Follatel

(o]
w1

=

Clostridium spp. 3 Coliform bacteriat
o1 Sttt Bugt A Aol fAbeltt [14].
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Table 4. Effect of mannanase(M) and xylanase(X)
enzymes on the bacteria, £ coli, and
salmonella in appendix in broiler chicken

(x107cfu/g)
Items Ctrl | M1.0 | M2.0 | X1.0 | X2.0 | SEM P
Bacteria 13.53 | 13.87 | 14.47 | 14.90 | 15.83 | 1.45 |0.132
E. Coli 8.82 | 7.41 | 5.93 | 6.17 | 7.97 | 2.42 |0.260
Salmonella | 8.20 | 7.16 | 6.82 | 6.05 | 6.16 | 3.15 | 0.328

* Ctrl: Control, M: Mannanase, X: Xylanase
# SEM, Standard error of mean.

a3, Nian 5 [14]2 xylanase®] H7F7F W3
Coliform®] $7} R4 o & F7tstoittal Halsiyint.
E3 7 5 (9] A EjaiQl Arazymes H7t
YRS o ARAGT W F 4ol RFHR] TS
u| XA grtal Bstgint ol gojohs AAA9
S50l weh SAY AU g0l A d7Fe] tEt
£ AZ At 2& € 4 Stk AR o g iR
vlglo] Eta4s F7NEO|A £ Coli @F Salmonella®]
7} st AA | BE 27t Skt Bkl
At E4H7F 8= & 4 o, ol Eg §A419
I gHgo] A= ItHE RS AAEE gt
FAY total protein 20 H|5to] Fof oA
OF7F F7FoE3l o, BUN 32 tjz=~to] Hlsto] Fof
TollA Frashe F3E B0 |49l Atol= et
LFA] g9kt (Table 5). @MY [gG sE& o] H]
ste] M2.0 I} X2.0 FolfolAd fojdor =94t
(p€0.05). IgGE 9] B-cellolA A EE AGER
=7 7S =1, AW HIEEe] $a% 9T o
o A At [1]. §A° f-mannanaseE H7Fet
Aol IgA & IgG & +9F Zol7t glolon,
IgM 2 o8 o & F7lelsitta Bt ol#gt 2
3= B-mannanase’t AW AEHS FIAIA 7Y
AAFE =ol= 27149 a91E YeEllE= A= A7zt
Hot 230 R AR AT AR wet g2
A vehdr] w2o] olofl thgh 47 o "ag AoR
xagsl=g
Aol A wigk 3} Folapa WAYFL djxro] Hlsto]
LE FololA BA SHEUAT BARA |3 t=
A=A it et FEYol WA tix+o|
Hl5te] M2.0 2} X2.0 FolollAd 4994 (p<0.05) 22
A A=A (Table 6). dRYol TS =T
oA 29.1 ppm ©]J. 2t} M2.0 Fo471A 17.4 ppm
OF 40.2 % #ASHIem, X2.0 FoltolA 15.0
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Table 5. Effect of mannanase(M) and xylanase(X)
enzymes on total protein BUN, IgG,
glucose concentration in blood of broiler

chicken (g,mg/dl)

Items Ctrl M1.0 M2.0 X1.0 X2.0 |[SEM| P
Protein | 3.30 5.01 4.26 3.28 4.17 10.52(0.083
BUN 1.95 1.36 1.52 1.64 1.82 [0.26]0.096
IgG  [10.83%| 12.04™ |14.16°| 11.31" [15.26°|1.73/0.036
Glucose |231.0| 243.6 [227.1| 2162 |236.8(25.10.357

* Ctrl: Control, M: Mannanase, X: Xylanase
* SEM, Standard error of mean, BUN: Blood Urea-N

Table 6. Effect of mannanase(M) and xylanase(X)
addition on ammonia and hydrogen sulfide
concentration in of broiler chicken (ppm)

Items Ctrl | M1.0 | M2.0 | X1.0 | X2.0 | SEM | P
CHs (%) | 0.03 | 0.02 | 0.01 | 0.03 | 0.02 | 0.01 |0.421
NH; (ppm) | 29.1° | 28.0° | 17.4* [20.7™| 15.0" | 7.20 | 0.048
H.S (ppm) | 0.27 | ND | 0.14 | ND | ND

* Control: Commercial diet, M: Mannanase, X: Xylanase
# SEM, Standard error of mean.

FARHA ZaAl] et Ai= proteaseE SA A
2ol 2715 o dHYot fejdog APy B
stglon [15], AR EAAE H7F Al BE U
Aol FE7t foHoR FhAsto], s H7HAIZL
23104 opn|ieAl o] 85 JNAAIF T B 5kt
[9]. 3H o|PEAAE 7S i veht 2= 58
| BET BAAE H71eE A7 dEYot HiETol
oA AAHTT Busigon [, % S (161
Aspergillus oryzae Wi&E0] §A9] YL o}l HAY=F
= AT Basigint. 2 A9l B AAAE
A7F A7 2 Bla A] EYol Wikl
40 % o1} FAATZZ FAL 5= Ao, SAY AE
A MAAE & Sl 7Fs/d0] Akl AleET

2~
T

AIH o2 A AEUol mannanase ¢+ xylanase
AA A7 Fode AAREET G £FES T AZ
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wrlofUe} Ay AlgE W] olslo] Bk otmujo
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