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Effects of Dried Brewers Grains Levels
in Diets on Milk Yields and Milk Compositions

in Holstein Friesian Dairy Cows

Usilung unwad” mftasond wsnndus ¥ o yvwisa” uaz s Suazay”

Pramote Paengkoum” Satisarat Promkun " Sahat Nutchanat and Wirot Sintala”

Abstract : To evaluate the effects of dried brewers grains (DBG) levels on performances of lactating dairy cows,
an experiment was conducted using 24 Holstein Friesian lactating dairy cows, averaging 472 + 11 kg liveweight, 4-5
years old. The cows were assigned at random into Randomized Complete Block Design (RCBD). The blocks were
allotted according to stage of lactating i.c. early and mid lactation. The 4 dietary treatments were 0%DBG, 10%DBG,
20%DBG and 30%DBG, which were the percentage of DBG on dry matter basis contained in the concentrates,
) for cows fed 10%DBG and 20%DBG were numerically different (p<0.05)

.75

respectively. The intake data (gkg W
from cows fed 30%DBG, dry matter and organic matter digestibility were tended to decrease in proportion of an
increasing dried brewers grains (quadratic p<0.01, cubic p<0.03). Yields of milk for cows fed 20%DBG was numerically
different from cows fed 10%DBG (18.7 kg and 18.4 kg respectively, p<0.05) and cows in both fed were numerically
different from cows fed 10%DBG and 30%DBG (15.95 kg and 15.90 kg respectively, p<0.05). Percentage of milk fat
and milk protein were tended to increase in proportion of an increasing dried brewers grains. Cows fed 20%DBG gave
higher income over feed cows. This experiment indicates that diet containing 20%DBG can be fed to lactating dairy

cows to increase financial return.

Vaoniuiseuazineusumanuasanauns a.ug o.walau v.anauns 47160
¥ Sakon Nakbon Agricultural Research and Training Center. Rare, Punkhon, Sakhon Nakhon 47160, Thailand.
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UNAAED :  minaasenieiiliIngUsasditeAnumavesszdumnidlosits (dried brewers grains, DBG)
demussonmms IinandauesTauw Tnsl¥ auwiug Teaa lmivSiBouluszorSaun S 24 fewiszanm
4-51 1‘511417nm?%u 472+ 11 NN, 1Hur1nIINAARILDL Randomised complete block design (RCBD) Taoldsems
Sauuihuuden I 2 uden ldud 32ausn uozrsnanavesnsTaun Uszneudivomsnaasd 4 nqu fie 1900
lesuds 0% (0%DBG) mAdlusiia 10 % (10% DBG) MAdiasuds 20 % (20% DBG) uaz midlosuds 30%
(30% DBG) AadluTaquialuemisdu wamsnanes wuinlfinamsinld Aathunsuaiming G
10%DBG ung 20%DBG gand1 (p<0.05) ngu 30%DBG uazlarwduiuifuszdumnidesudaumdnlds
(p<0.02) M3denlRveainquitaiasduniiing aﬂaqmmwﬁummﬁﬂ%’uﬁqﬁﬁu%u (quadratic p<0.01, cubic p<0.03)
nqn‘n"l‘vmﬂmamm 20 ulﬂsmuﬂ 'lﬂwawamumnqqmw nquildmnifiofuds 10 % (18.7 uaz 18.4 Alansu
IR ORT 'n p<0.05) uaziaresngugeni nqui l¥mnideduds 0 % uas 30 % (15.95 uaz 15.90 Alandy
ARy 7 p<0.05) dauedfiduduesTusiu uazluiuluinangy 20%DBG 1z 30%DBG gandingudu
(p<0.05) ﬁufumsWmmﬁﬂi’uﬁﬂuqmiaw1sTﬂuu1uszﬁu 20 % lugase s IiHaneLUNUNMIUATHFHY

' oA = tY A A a o ¢ =2
Q\?ﬂ?'lﬂqn@u llﬁzuuuﬁiuﬂﬁﬂf’l\“ﬂﬂl'ﬂﬂﬂ'lﬂlﬂﬂﬂlﬂQQQQQ 30 %11!?19\5@']“']5

Index words : dried brewers grains, lactating cows, milk yield, Holstein Friesian

UN Davis et al. (1982) laenuuySsuiiiey
mslgmadlesudauionaumums 198 Tnaua

mADeduia (dried brewers grain) iy uaznInd unAnafisydy 0, 20, 30 was 40
wawnes ldnngaamnssunswiades doh  aledifudlugaserns Tasauu wuhiiszd 40
V1910919015 a8 MIUNTEVIUMT waiting  esiFud MlFYSamsiuldanas dau
process (Cullison, 1979 ; Gohl, 1978) ddmde  WSmaiiuy USineihueiidsnleiud 4
Foni1 madied Tavezeglugdmndieian  nediud (4 % fatcorrected of milk, FCM)
aunsorindifesda g Lmatm"liﬂmumﬂ Tols@u uaglusuluihuy ngumaunuiissdy
Wovaadidn 1318wy sofumenlduteds o0, 20 waz 30 alofidud Lifanuuaneafy
Wuiitunonhuasmadefideded st meadd udgendingunaunuiiszdy 40
higndesTugiu vieTusaunarmugads 49 WosiBud edafied Aynieada (p<0.05)
1lofiFud (NRC, 1988) wonnNREnlsEney  Polan eral (1984) leAnyuSouiouas 19nn
&reTlsiu (protein, CP) luthy (fat) 181 (ash)  (Defuds madlesan uazmndanies Taoiasy
uaz TnvuziideuIdwanua (total digestible Tugasesfifi Tustu 145, 16.0 uag 17.5
nutrient, TDN) WD 29.2, 10.8, 4.0 uaz 60  wefifud nwudmsldmndesura uazan
wosisud mud iy (NRC, 1996) damnidled  dedan ﬁ'flﬁ”lw’fwawﬁﬂﬁmuqm’hﬂzjuﬁm?u
whrennsolFlumswanowsludatimoudes  dremndamies dounlediud TsAuune
1ailupdd Todulud e Wianuuandedunieada

84



(8

. = 4 3 ] a d M
Na'llﬂ@‘izﬂﬂﬂ]ﬂlﬂﬂ‘illﬂwl‘]ﬂﬂ1"1i mwawammsaand‘sxﬂeummumu

Tulausiuglsaslmin3iSu

o - o (] ]
lumsigSumnidesaaluemnslauy daulng)
92105 Wi 013 WM A JUDING 991 13199910

o = a & ] =3 [
mniiosae Tilszansnmluniseesldanii

P-4
e (Van Horn and Jacobson, 1971)
(] 1 o 9 2 o @ ~
usog1e lshmums Igmndos aatinazfitlam
lwSeanmsniudodie Taamwizyinuraande
' gy . quw Y ,
og lnavindasai lddeldnarlunmseuds

1 i 1 4
wnwasdenlgoegani wagms gmmdes

padsmnsalFdluuvdsweslusiu lvanu
A [l ' J .
afienagsynna48-61 osidud Cullison (1979)
swanehamsoldmmbesudaluemisdu
Fmsulaun'ld 1 Tu 3 21 Porter and Conrad
[ =) o
(1975) 5189185 ld nnidi o5 ud e 1u
Jd g
91113 Iaun 14 20 wlosidud uay e lse (2542)
1o lF amb o ud 14 2025
r -1 o [ 1 o
wosiua luemisIauy uasenelsnaiums
=y v A a =] P=y Py
T¥mndosuialuseduigunu e linaidu
Aoy ldnnuifuanag (Preston ef al, 1973 :
Rounds and Klopfenstein, 1975) {ag919
o b4 =) [ =1 =
v I Ts@u hiiisane nieviaanuauga

mu‘lu;mu"lﬁ’ isannTisAuduInafidas

Rondeela s ulduringduns d Tisd K
(microbial protein) WUt (W51, 2533) Favtu
'lumiﬁﬂyﬂuﬂ;wwaaamimms‘"ﬂuw
manzawiiga lumsldmaidesudaluoms Tn
szzasiauw uaz InanauLnUMATHgNY
mﬂﬁqﬂ

d acy
gUnsninazisms
¥ upNUAITNABBILUY Randomized

complete block design (RCBD) Iﬂﬂﬁﬂi}::umi
NAAvY 4 NYUNAADY AD
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ﬂtjumaaa'?'l 1 :Gl.%mmﬁﬂguﬁlﬁ (dried brewers grains,
DBG) 0 % (0%DBG)

ngamaneadi 2 : Wmmdlosita 10 % (10%DBG)

ngumaneaft 3: Wmndesints 20 % (20%DBG)

ntjumamﬁ 4 : WmnidesuR 30 % (30%DBG)

danang luaisnen 1

Tumsnaassldszezosnts i
@1 block Tty 2 block laun Tauu
FLUTUTAUDING INHANAR (carly lactation) 1A
J2HENA19VOINIIIT HANA A (mid lactation)
Tﬂuum‘lmﬂ uiﬂunwuﬂaaﬁ"lmuwiwau
lactation ‘VI 3-4 uumuﬂmmaa 472 + 11
ﬂTaﬂiu utieeeniu 8 ngue az 3 @2 39
Wanun 24 2 Tﬂaiﬂnnﬂqumam"lﬂmmmﬁ
verumil sufuf onel 1wt o aa n1siA
§1081901M15 1AuA 9IMI1THY UATBINTS
sy aduitedeomsyndUanideunas
naeldoms wazihnsuduvesanz s
Msnaaed wiaduaeadi aanusnilleu
o lumaundsvesiaguis o1msdau
fies arquonusazdaminaaes thliley
wazuARIUAZINTIYINA 1 Jaamasiien )
Answimiesalsyneumani 1dun Taguis
191 J)sAuney muIsnsves AOAC (1985)
AIIEHHT neutral detergent fiber (NDF) tay
acid detergent fiber (ADF) mn?ﬁﬂlgﬂ Goering
and Van Soest (1970) Yufinwandaiuyniy
guiing1zvin lusfu (Babcock method),
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Table 1 Composition of concentrate mixture and calculated of nutrients.

Item Treatments
0%DBG 10%DBG 20%DBG 30%DBG

Cassava chip 479 513 45.5 49.9
Whole cotton seed 26.3 16.2 103 1.9
Soybean meal 7.0 6.1 6.2 4.8
Dried brewers grains - 10.1 20.5 30.1
Molasses 8.9 8.6 8.2 1.1
Rice bran 53 3.0 5.1 1.9
Urea 23 2.2 1.8 1.6
Salt 0.8 0.8 0.8 0.8
Dairy mineral 0.6 0.6 0.6 0.6
Dicalcium-phosphate 0.1 0.1 0.1 0.1
‘Oystershell 0.6 0.6 0.6 - . 0.6
Sulphur 0.1 0.1 0.1 0.1
Limestone 9.2 0.2 0.2 0.2
Calculated of nutrients

Crude protein, % 18.5 18.4 18.3 18.5

Total digestible nutrient, % 75.7 75.6 75.7 15.5

Feed cost, Baht/kg 3.78 3.66 3.75 3.60

Tilsautui i wozveandalusin
Tae5n15999 ACAC (1990) 'cfmﬁuéhadnga
Taogaf umis rectum g ud 13 o
Snsermster1dTaelddnaamely (internal
indicator) fip 117 ajaza 16113 (acid insoluble
ash, AIA) AIBNN5U9 Van Keulen and Young
(1977) oz wmmdulszanimsdonld
#1735 15909 Schnieder and Flatt (1975)
Tavgas #ldsnnm Ao

Fulss@nimsdenluestagquitas)
=100- 100 (%AIA Tuemis)
(%AIA Tuya)
Funlszdninsenidues Tnsuzs)
=100 - 100 (%AIA Tuemis x % Tnyusluya)
(%AlA Tuya x % Tnruzluemis)
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Orthogonal
Torries, 1980)

Polynomial Contrast (Steel and
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HANI IR I oAU sEnBYMamiiues
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Table 2 Chemical composition of trial feed.

Item Trial feed
Napier grass 0 % DBG 10%DBG 20 % DBG 30 %DBG
Dry matter, DM 24.3 90.5 90.2 89.8 91.1
% of dry matter
Crude protein, CP 9.3 18.4 18.1 18.4 18.5
Organic matter, OM 86.5 92.3 92.7 - 91.4 92.0
Neutral detergent fiber, NDF 72.8 29.2 28.9 29.1 29.0
Acid detergent fiber , ADF 34.7 8.5 8.7 9.1 8.9

Usuumsuldussemisneuuas
¥ v
o snuadailuiminvesiaguits Tag
Py a Y -3 :‘ @ W
USinamsau ldaadiun)osiBudveuimiing)
(kg/head/day) Wuio s luuAagnguvanes
lufianuuanandunisaan uaileaaiiu sy

¥
dmtinanunsrludn (gkg W

) WUINGW
10%BDG tazngu 20%BDG g4I (p<0.05)
nQu 30%BDG Tavlianuduiusiussauves

-4
madios ud wuwdulAe quadratic (p<0.03)
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ust lifianuuandrafumsadatungui 1l
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Preston et al. (1973)
A P 1 9 a J 9
Klopfenstein (1975) FIWyU 1A Ismabosiuvs

119 Rounds and

#1149 15 v1un15d u'ld vessivisanas
& ] slo' o Vo

eann1seos lam i lioasins Inaves
81113 (rate of passage) N'mgmuﬁw HazAINUY
a s 9 o o 9 2 14
Auwsaninidiosudt 1@ M ldnisduems 1a
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TAVNYIVY
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Table 3 Effects of dried brewers grains levels on feed intake and body weight change.

Item Treatments SE Contrast
0%DBG 10%DBG 20%DBG 30%DBG L Q C

Roughage dry matter intake/d

kg 9.6 9.6 9.6 9.3 0.06 ns ns ns

%BW 2.03 2.04 2.05 1.96 0.02 ns ns ns

kg W' 93.6™ 95.¢* 95.4* 91.4" 0.64 ns 003 us
Total dry matter intake /d

kg 17.1 17.1 17.0 16.8 0.11 ns ns ns

%BW 3.61 3.62 3.63 3.55 0.02 ns ns ns

ghkg W' 166.4" 168.7° 168.9° 165.4" 101 ns 003 ns
Body weight change 4

kg/d 0.13 0.15 0.23 0.12 002 ns ns ns

*® Values on the same row under each main effect with different superscripts differ (p<0.05)

¢ Orthogonal polynomial contrast ; L = linear, Q =quadratic and C = cubic, ns = not significant (p>0.05), SE = standard error of means

Table 4 Effects of dried brewers grains levels on digestibility coefficient (%).

Item Treatments SE Contrast °

0%DBG 10%DBG 20%DBG 30%DBG L Q C
Dry matter 54.1° 53.9° 53.1" 51.6° 0.49 .01 ns ns
Organic matter 56.4" 57.6" 55.6" 53.2" 0.68 0.3 ns ns
Crude protein 48.3 46.8 45.6 44.8 0.89 ns ns ns
NDF 53.2 543 54.0 51.4 0.51 ns ns ns

*Values on the same row under each main effect with different superscripts differ (p<0.05).

¢ Orthogonal polynomial contrast ; L = linear, Q =quadratic and C = cubic, ns = not significant (p>0.05),

SE = standard error of means, NDF = neutral detergent fiber

n1s60e1d veelys@ unery (crude
protein digestibility, CPD) uaznstonldves
neutral detergent fiber digestibility , NDFD) a3
AMULANAAUNMI DA LemMs oo latuuo Ty
anaudl 014 nindl oF ud Slused uii q 9
(30%BDG) daunsdeulauesiaguis (dry
matter digestibility, DMD) uagnistos ldvos
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Sum?é’imq (organic matter digestibility, OMD)
nQu 0%BDG uag 10%BDG g4n31Ngu
30%BDG 819l aMI9e DA (p<0.05) 1A 1
UANuUNANTUNIAdATUNGY 20 %BDG 4
mstoldvesinquitwazdunidiag finaw
Fuiussuszdumniosutauuidunsatinear
(p<0.01 1o p<0.03 ) uaaaliiiuimsld
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HANA AU IUNNGY 20%DBG ganin
1 4 ' @ o o aa 4
nquavedNltodiyneana (p<0.05) 4
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1 ] 3
ARuiu TaelinuduWus S uLLY quadratic
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(<0.01) UBE cubic (p<0.04) aIUUTMUTIUY
R o A sd o .
mlsuluiuin 4 nlosidud (4 % fat-corrected milk,
Py v @ daw @ o o
4 %FCM) finnuduiusnuszaumndesiuds
BuUdUATY linear (p<0.02) wazubuEU 1A
quadratic (p<0.01) @OANABINVIIVIIUUDA
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Davis et al. (1982) Fawuins Mmnidiesus
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N3zAv 40 osigualugasenmsiInnanan

’ y .
vasas Tusdu vaz Tvdulwiug iiua
seduveamnidl o udef muay Tasfiaay
Fuwusiunuudunse maau%aﬁwuﬂiu‘lfmu
(total solid, TS) FuRUSAUsEAUMMDETIT
Ay RN A0 linear (p<0.01) quadratic
(P<0.01) 11AY cubic (p<0.01) AIUUBLE T
125995 1370 (solid not fat, SNF) 1123191915
gonlanTy lufanuuand 19 uneada
w1 vededade Ty (milk income)
LRI UL AIN A 26A1811173 (income
over feed) NQX 20%DBG 4031 (p<0.05) NG
10%DBG 1azNeaBIngugInangy 0%DBG
uagngy 30%DBG Tasfianuduiusnuszay
waatheuuudu 1da (p<0.01)

Table 5 Effects of dried brewers grains levels on milk yields, milk compositions.

Item Treatments SE Contrast *
0%DBG 10%DBG 20%DBG 30%DBG L Q C

Milk yield, kg/head/d 15.90* 18.35 18.70° 15.95* 0.75 ns 0.01 0.04
4 %FCM, kg/head/d ' 15.81* 18.37° 19.11° 16.43" 0.64 0.02 0.01 ns
Protein, kg/head/d 0.51* 0.61° 0.63° 0.57" 0.03 0.01 0.01 ns
Fat, kg/head/d 0.63" 0.74° 0.78° 0.67" 0.02 0.03 0.01 ns
Milk compositions, %

Fat 3.97° 4.00° 4.17" 4.23° 0.08  0.02 ns ns

Protein 320 3.30° 3.36" 3.58" 0.05  0.01 ns ns

Total solid, TS 12.32" 12.36* 12.50" 1247 0.03 0.01 0.01 0.01

Solid-not fat, SNF 8.81 8.78 8.78 8.77 0.02 ns 0.01 ns
Feed cost, baht/head/d 45.22 44.32 42.63 43.34 112 ns ns ns
Milk income, baht/head/d’ 168.07" 192.37" 197.66° 168.60" 7.02 ns 0.01 ns
Income over feed, baht/h/d 122.85* 148.05" 155.03° 125.26° 2.02 ns 0.01 ns

"¢ values on the same row under each main effect with different superscripts ditter (p<0.05).

' 4%FCM =0.4 (kg of milk) + 15 (kg of fat), * 10.57 baht/ kg of milk and * Orthogonal polynomial contrast ; L = linear, Q =quadratic and

C = cubic, ns = not significant (p>0.05), SE = standard error of means
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