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(Effect of Enzyme Xylanase on Digestibility Milk Production and Milk

Composition in Dairy Cows)
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Arriola et al. (2011) vhmsAnwlulauasiug Holstein $1191 60 faft agluszesidunsliiu
(22 + 3%u) neaeUY 2x2 wiinnadea tnedl 2 Jadeil 1 mmﬁmzﬁuqmaw?w Yaduil 2 Fonisiady
wulel (iesunasiaSueoulesl 3.4 un/nn.emwns ) 398 4 viavuud Wud v3nandi 1 enmstusedusi
fidndnemsnenuamestu33 warliasuouled vEMWUET 2 ownsdussiudfasuouled vin
WU 3 91mstusEiuge SdndIneIIMeTU52d e NITUAS EIIUAT 4 enITEAuTy gaasy
uleyd wuansiasuieulesl Xylanase wag laitasy Xylanase Tulauufivsunanisiule veaingues
sy wazidoleliunnsineiu (Table 1) egnslsAnulaiilifuomsduseiugsiiviinunisiuldvesing
wisnaglusfuneruannitafilduemstulusediudn aenndesiu Yang et al. (2019) finaaeslulau
situg Holstein Tngldlaun 24 & Tauniliignasafiondiuam 4 é (seogmsliug 581:47%0) uaglauwi
Trignunnnin 1 ada 20 & (707 + 675) neaeswuy 2x2 winvieiFea Tneil 2 Yady Tnetladed 1 Aovin
gmsueny @nlnandnuazdniangdn) Jadefl 2 fensaueules (@SunasliaSueulyyd Xylanase
1.5 n./nn.omn9) Wiunsduesndu 4 viniud Wua vidnadd 1 9nlweniinlagliady Xylanase
VEMWUST 2 SlneaniiniaSudig Xylanase vinwudit 3 SravhaninlagldiaSy Xylanase N 4
FraemindivaSy Xylanase wunnisiasuoulesd Xylanase uay luiadu Xylanase fiusunanisiulalad

ANULANANTY (Table 5) aghalsAmulauunlasutnlnansndusimisuenuiivsununisaulauinniila

'
a

wunlasutiavidn aenndesiv Romero et al. (2016) naasslulauuiiug Holstein $1u3u 66 i1 Vo
Tusgninamsliiug 21 = 5 1w 45 dudulanilign2 assuwas 21 f TiuuATsn N15NAABUL3 x 3 Latin
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Xylanase Plus (1 ua. / nN.999919%15 Total Mixed Ration ;TMR ) Vﬁmmusﬁﬁ 3 Cellulase Plus tay
Xylanase Plus (75:25) naslue1m1s (3.4 wa. / nn.ves01m13 TMR) wudndsuianisiulavesinguis
dunIginguazlusAuasy Xylanase Plus 1nndnguatunukaznguasy 2 Cellulase Plus kag Xylanase
Plus Tuvuzdiuiunmnisiulduas NDF, Hemicellulose wag ADF ( Table 3) datuaineideris 3 aty
uiunsiasueule Xlanase lusedv 100-340 giin/Alansuvesamns WilnaseuSunanisiulalula

Ul

Table 1. Effect of fibrolytic enzyme'! (Enz) to diets containing low (33%) or high (48%)

concentrate (conc) on intake and digestibility in dairy cows

Low-conc High-conc Contrast P-value
ltem NoEnz Enz No Enz Enz SEM  Enz Conc Enz x Conc
Intake(kg/d)

DM 22.1 20.8 257 23.8 1.0 0.14 0.003 0.79
ch 42 3.9 4.8 a4 0.16 0.06 0.001 0.80
NDF 7.8 73 8.0 7.4 0.29 0.07 0.43 0.87
ADF 5.1 a.7 54 5.0 0.19 0.07 0.09 0.84
Digestibility%

DM 685 71.2 711 74.0 1.1 0.02 0.02 0.90
cP  68.4° 71.5°  70.0° 75.1Y 1.0 0.002 0.01 0.31
NDF 52.1 55.2 533 57.5 1.7 0.03 0.30 0.75
ADF  48.6 529 521 56.6 1.8 0.02 0.06 0.97

ab, %Y At the same amount of concentrate supplementation, means with different superscripts differed
(P < 0.05). 'Produced by Dyadic International Inc. (Jupiter, FL).

?LCE = low-concentrate diet with enzyme; HC = high-concentrate diet with no enzyme added.

Source: Arriola et al. (2011)
nsgeuld (Digesttibility)

Arriola et al. (2011) wuhnsiasueuledluemnsiauniinsgeslavesinguis Tushu

NDF uaz ADF snnninnguitliiady Xylanase uazlauuiilasuomnstussiugsdimsdosldvesinguis
TuUsfiuuay NDF snninlanguitlduemnsdusesius (Table 1) aonadasiiu Yang et al. (2019) wui
nsiasueulesl Xylanase wagldiaiy Xylanase dpuunnansiuegslsinmusiinenmsnenures
Inlnantinuazdinamindlusinunisgelanieiu (Table 2) @anadesiu Romero et al. (2016)

nunsgeslavatinguiia dunseinguazlusiiu NDF Hemicellulose wag ADF @3y Xylanase Plus Ll
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uana1angumIuA (Table 3) asuldinflenanisiasuioulasl Xylanase fian1sgeslavesduniding
TUshiu NDFwag ADF, faldannsaasuls iWeannuanisveasis 3 adudlanuuanaieiy
Table 2. Apparent total-tract nutrient digestibility of cows consuming corn silage-based diets or

sorghum silage-based diets with and without the addition of xylanase (X and NX, respectively)

Corn silage Sorghum silage P-value
fem NX X NX X SEM  Silage Xylanase Interaction
DMlLke/d  29.3 28.3 26.2 24.7 1.08 0.01 0.1 0.75
DM 7852  76.1° 73.8¢ 73.6¢ 0.85 0.01 0.02 0.05
CcpP 79.3%  76.7° 72.6° 72.2° 0.77 0.01 0.02 0.06
NDF 57.0°  51.0° 56.3%  54.8° 175  0.19 0.01 0.06
Starch 99.3 99.1 96.3 96.8 062  0.01 0.39 0.12

““Different superscripts within a row indicate a significant difference (P < 0.05)
Source: Yang et al. (2019)
HANAATUY (milk production)

Arriola et al. (2011) wuinmsiasmeulssivazliiaduluomsiaivsinamandniunliuanss
iU (Table 4) a&hﬂaﬁmumsm‘%mLaulézjﬁmm'isﬁuizé’uqaﬁﬂ%mmmamﬁmﬂf’]ummﬂﬂ’iﬁmmi%'uszﬁ'uﬁﬂ
#0AARBINU Yang et al. (2019) wan1snaansnuInnsiasuioulesl Xylanase wag luiaSu Xylanase #io
Usinawaraminualgliunnsneiy (Table 5) sgslsinumiinormsnenuasstnlnavindinandntiug
unnnidvhesTn @enrdasiu Romero et al. (2016) inuinmsiasy Xylanase dnanantiuuannnin
nauAUANLAnguasIeles Cellulase Pluse uay Xylanase Plus Tutausfinandmituy Tusiu losy
wazuanlnalisneiy (Table 6) 3nraves 3 udToaziiiuinnsasueuled Xylanase Tuamssaus

SEAU 100-340 gile/Alansuvetoms liinadenandnuiuy



Table 3. Effect of fibrolytic enzymes on intake and digestibility by lactating dairy cows

Treatment P-value
ltem CON 2A 3A SEM
Intake (Kg/d)
DM 226°  235°  225° 031  0.039
oM 20.9° 219 210° 028  0.023
cP 3.7° 3.9 3.7° 0.05  0.026
NDF 7.2 7.5 7.1 0.13  0.121
Hemicellulose 3.4 35 3.4 0.06 0.113
ADF 3.8 3.9 3.8 0.07  0.119
Digestibility (%)
DM 71.3 725 71.5 0.67  0.390
OM 73.1 74.1 52.1 0.65  0.506
cP 68.7 70.0 69.6 0.78  0.493
NDF 53.6 55.2 53.7 135  0.658
Hemicellulose 59.2 60.2 59.3 1.19 0.838
ADF 48.5 50.6 48.6 1.66  0.596
Intake of digestible nutrients (kg/d)
DM 159° 169  157° 035  0.043
OM 153 163°  155° 027  0.031
cP 2.5 2.7° 2.6° 0.05  0.049
NDF 3.9 4.2 3.9 0.13  0.222
Hemicellulose 2.1 2.3 2.1 0.07 0.258
ADF 1.9 2.0 1.9 0.07  0.198

2bMeans in the same row with different superscripts differed (P < 0.05).
ICON = control; 2A = Xylanase Plus; 3A = 75:25 mixture of Cellulase Plus
and 2A. Xylanase Plus and Cellulase Plus were produced by Dyadic
(Jupiter, FL) from nonrecombinant Trichoderma reesei.

Sourc: Romero et al. (2016)



Table 4. Effect of a fibrolytic enzyme (Enz) containing low (33%) or high (48%) concentrate (conc) on

milkproduction, composition, and efficiency of feed utilization by dairy cows.

Low- conc High-conc Contrast P-value
ltem No Enz Enz NoEnz Enz SEM Enz  Conc Enz x Conc
Milk yied (Kg/d) 319 325 336 358 1.1 021 002 0.47
3.5%FCM(Kg/d) 325 339 359 362 12 049 003 0.64
Milk protein (%) 2.79 285 291 289 005 071 015 0.43
Milk fat (%) 3.60 380 390 356 013 062 080 0.04
Milk protein(Kg/d)  0.88 090 097 1.00 004 059 002 0.96
Milk fat (Kg/d) 1.14 120 132 1.25 008 093 013 0.41
SCC(x 1,000/ ml) 412 158 a17 465 144 088 0.68 0.47
FCM / DMI 1.46° 169° 142 1.51 008 004 0.16 0.35
Milk NE_(Mcal/ Kg)  0.68 071 0.70 068 012 061 064 0.03

2bAt the same amount of concentrate supplementation, means with different superscripts differed (P < 0.05).
'Produced by Dyadic International Inc. (Jupiter, FL).

’LCE = low-concentrate diet with enzyme; HC = high-concentrate diet with no enzyme added.
NX = no xylanase supplemented X = xylanase supplemented. 3.4 mg of enzyme/g of DM on the TMR.
Source: Arriola et al. (2011)
aeRUsznautua ( milk composition )

Arriola et al. (2011) wunnsiesu Xylanase Pluse ua lailg3u Xylanase Pluse diosauseneu lasiu
Tusitu dnalaisnatu (Table @) oehdlsfenslaitléFuomstussiugeiusina vz Wiy Tt Talumny
fulafildsuemsdusesusin luraed Yang et al. (2019) nuiinisiasueulsy Xylanase wag ldiady
Xylanase fiosAUsznoulusiu Tsiu wasuarlnaluiuslaisneiy (Table 5) denndasfuRomero et al. (2016)
WUIMSIESH Xylanase Pluse Sasruseneuluiu Tsiuwasuanlnalinneiy denndesiu (Table 6) auiiuin

nsiesueulal Xylanase lifinanausinalusiy, ludunasuaala Tutnuu



Table 5. Production performance of cows consuming corn silage-based diets or sorghum silage-based

diet.
Corn silage Sorghum silage P-value
ltem NX X NX X SEM  Silage Xylanase Interaction
DM, Kg/d 29.3 283 262 247 1.08 001 0.10 0.75
Milk yield, Kg/d 51.3 519 489 489 201  0.01 0.77 0.69
3.5% FCM, Ke/d 49.4 495 507 503 239 025 0.84 0.79
Milk protein, % 2.88 293 283 289 0.07  0.60 0.48 0.55
Milk protein yield, % 1.47 1.49 135 137 0.04  0.01 0.43 0.96
Milk lactose, % 475 480 482 479 0.07  0.51 0.84 0.31
Milk lactose yield, Kg/d 243 247 227 231 0.11  0.01 0.51 0.99
Milk fat% 331 328 391 376 0.14  0.01 0.77 0.69
Milk fat yield, Ke/d 1.68 1.67 182 1.80 0.11  0.01 0.71 0.88

NX = no xylanase supplemented X = xylanase supplemented.1.5 ¢ of product/kg of total DM.
Source: Yang et al. (2019)



Table 6. Effect of dietary treatment with fibrolytic enzymes on milk yield, feed efficiency,yield

and composition of milk fat, protein, and lactose, metabolites of lactating dairy cows

Treatment P-value
ltem CON 2A 3A SEM Trt
Milk yield (Kg/d) 40.0 41.2 40.8 0.46 0.152
3.5 FCM (Kg/d) 41.8 41.0 41.0 0.38 0.086
Milk protein (%) 299 2.98 296 0.021 0.594
Milk fat (%) 3.60 3.62 3.53 0.038 0.176
Milk lactose (%) 4.84 4.82 4.84 0.013 0.409
Milk protein (Kg/d) 1.19 122 1.20 0.013  0.190
Milk fat (Ke/d) 1.44 1.48 1.44 0.015 0.068
Milk lactose (Kg/d) 1.93 1.98 1.97 0.026 0.383
SCC (x103/mL) 119 68 97 32.0 0.517

Feed efficiency(FCM/DMI)  1.78 1.77 1.80 0.027 0.677

BW (Kg) 601 606 596 3.6 0.198
BW change (Kg/d) 0.4 04 04 009 0935
BCS(1to5scale) 3.1 32 32 005  0.608
Glucose (mg/dL) 648 649 645 047  0.855
Urea N (mg/dL) 16.5 162 165 022 0578

ICON = control; 2A = Xylanase Plus; 2A, 1 ml/kg of TMR dry matter

3A = 75:25 mixture of Cellulase Plus and 2A. Xylanase Plus and Cellulase Plus
were produced by Dyadic (Jupiter, FL) from nonrecombinant Trichoderma
reesei.3A = 3.4 ml/kg of TMR

Source: Romero et al. (2016)
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