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Effects. of Different Feeding Systems on Nutrient Availability,
Nitrogen Retention and Blood Characteristics in Native or
Crossbred Korean Black Goats

Gi Woung Jung, Ik Hwan Jo, Soon Hwangbo*, Sung Hoon Lee** and Hai Bum Song

ABSTRACT

This trial was conducted to investigate effects of different feeding types of conventional or total mixed
rations (TMR) provision on feed intake, nutrient digestibility, nitrogen retention and blood metabolite
characteristics in different breeds of native and cross bred Korean black goats. Ten Korean native male
goats and 10 Korean crossbred black male goats (Korean native x Australian feral crossbred, 50:50), average
18kg of BW, were used in this trial, and each breed of Korean black goats was separated into
conventional and TMR diets treatments in a randomized complete block design. Conventional diet was
based on forages and commercial diet. All animals were housed in individual metabolism crates and were
fed ad libitum. Water was available at all times. Experimental period totally lasted for 38 days, consisting
of 14 days of adaptation, 10 days of preliminary period and 14 days of sample collection period. Daily
dry matter intake was significantly (p<0.05) higher in TMR treatments of the crossbred goats. Within
breeds, crossbred rather than native-bred consumed more highly, and within the feeding type, TMR diets
were more fed in comparison with conventional diet. Average daily gain ranked the highest in crossbred :
TMR, followed by crossbred : conventional diet, native-bred : TMR, and native-bred : conventional diet
(p<0.05). Dry matter digestibility was significantly (p<0.05) higher for TMR than for conventional diets,
and it was higher in crossbred than in native-bred Korea black goats. Nitrogen retention was highest in
TMR treatments of crossbreed, whereas it was lowest in conventional diet of native breed (p<0.05). Plasma
glucose and urea nitrogen concentrations were significantly (p<0.05) higher in crossbred than in native-bred
Korean black goats. Overall, the results indicated that feeding total mixed ration to crossbred rather than
native-bred Korean black goats had more favourable influences on their performances, intakes, digestibility,
nitrogen retention and blood metabolite characteristics. In conclusion, it is conceived that the results may
contribute to economical benefit to farms producing Korean black goats together with establishment of an
efficient feeding management system.
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Table 1. Ingredients and chemical compositions of two experimental diets

Ingredients Treatments
Control TMR
Ingredients (%)
Tall fescue 34 -
Forage  Alfalfa 26 35
Sorghum silage 25
Commercial concentrate 40 -
Corn — 20
Concentrate Soybean meal — 2
Wheat — 12
Wheat bran — 6
Total 100 100
Chemical composition (%)
Crude protein 1238 12.37
ADF 30.38 31.16
NDF 4821 42.03
Crude ash 7.76 7.88
Ether extracts 2.58 2.55
Non-fibrous carbohydrate 29.07 35.17

4 £ 2052 AN Al Ao 831
Aol Asigon, ARAHE ABAS
b 149l olulZ1zE 1098 AR F, 149071

(1) MEMFH

ABARFE Foitt Aast AA%T G
Aze) Aoz Fegon, Mg e &
A ARE Folsl] Aol 4A% 245

= 10%
£ A3} 60T dry ovenollA 48X|7F Ax3t
3 S 4, 3Agen oF dF+

Wiley mill®] 40 meshell A E23t LA BZ
AHestga, i v £7]¢) SN HCE 9
3t 19 WS SASNE o] F 10%E A
Held, & F A2EHA7FA] -20C FEL
o maslgich A dELS AOAC
(19958l we} #4315, ADF % NDF=
Van Soest 5 (1991)2] el ule} £-A43151c)

(3) Hool MAH U By

gaAAE =AY T F AR
vacutainer (Becton Dickinson, NJ, USA)E 10ml
AL g F A5t (3,000 rpm/ 10F) A5
A AHsl EAAZH] -20TAA FER
o sgich

Glucose?] #4412 enzymatic method (ADVIA
1650, Bayer, Japan)2 3}, 84 f4ed
A (PUN :plasma urea nitrogen) urease with
GLDH (ADVIA 1650, Bayer, Japan)E AH8-3}o]
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4315t} Cholesterol enzymatic colorimetry
(ADVIA 1650, Bayer, Japan)S ©]8-3}o] £A4
3}913, LDL cholesterol-2 enzymatic colorimetry
(Hitachi 7180, Hitachi. Japan)E o]&3} A
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o 23] £A3}gict

5. SAHEH
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Table 2. Effects of conventional or total mixed diets on nutrient and digestible nutrient
intakes, and body weight gain of native or crossbred Korean black goats

Jtems KNG* KNG x FG** SEMY : P-value?

Control TMR  Control TMR BY F* BxF
Intake (g/d)
Dry matter 5473° 5567  559.7° 573.7°  7.78 0.0026 0.0107 0.5738
Organic matter 504.8" 5129° 5163 5285°  7.17 0.0026 0.0150 0.5782
Crude protein 67.73 68.88° 69.29° 7098 096 0.0026 0.0126 0.5855
ADF 166.3° 17348 170.0° 178.8° 239 0.0027 <0001 0.5359
NDF _ 263.8" 2340 269.8° 241.1° 361 0.0034 <0001 0.7604
Ether extracts 1412°  1420°  1443® 1462° 020 0.0031 0.1931 0.5914
NFC 159.1° 1958° 162.7° 201.8° 243 0.0020 <0001 03518
Digestible nutrient Intake (g/d) |
Dry matter 3193' 3648 3442° 3889° 11.83 00014 <0001 0.9505
Orgam‘é, matter 307.8 348.8° 3296° 3672° 9.56 0.0012 <0001 0.7321
Crude protein 39.88° 45.42°  44.02° 4870 124 <0001 <0001 0.5039
ADF 79.12° 10028° 89.38° 109.0° 4.00 0.0005 <0001 0.7096
NDF 1394° 1427° 147.8° 1599 547 00014 0.0422 03076
Ether extracts 1001 1061® 1037 11.00° 053 0.1798 0.0370 0.9407
NFC 1185 150.8° 1239° 159.3*° 342 0.0015 <0001 0.3907
DM Intake, g/kg of BW™ 58.60° 6243 5870° 66.18° 258 0.1629 0.0009 0.1841
DM Intake/BW(%) 278 301 277° 321 0.16 02390 0.0012 0.1874
Average daily gain (g/day) 4286" 63.49° 69.84° 84.13" 401 <0001 <0001 0.1397

* KNG : Korean native goats,
" Standard error of the mean,

** KNG x FG : Korean native goats (50%) x Feral goats (50%).

2 p-value is significantly different among treatments at a level of <0.05,

® Breed effect, ¥ Feed effect,

ab,cd

1) AEAHZFS] A4 (Van Soest, 1994)
2837 wfFo|n], McGilliard % (1983)8] X
3o 28k TMR AM&EE 59 A4S <F
Azt XA ABAHFE SR A
dxstgict. B3 AEAHAZFS AR 7134
I DA BRAHE Ao o8 71A] dn
AEE 23T TMR AR7} B3AR 2o 7]
34o] S oz Aasich

* Interaction between breed and feed.
Means with different superscripts within the same row are significantly different (p<0.05).

A

o

K

PN 712 el Z dadt
dokrE AF 20kgd FH2E A A
A + ARE)A AT FAF 50 g2 FFA7]
71 g Ftast =hiAe 42g0] 27EG
(NRC, 1981). & A|&8ojA Zﬂﬂﬂi 4e] 3y
T2 AL ARFIN dF s50g SAE 9
g 5% 2o 7has) }_E‘rﬂ%"%% 5’%01 A3t
gon, #PAEAA Hch TMR AzA A7

o]

—345-



Jung et al.: Effects of Different Feeding Systems on Metabolism in Native or Crossbred Korean Black Goats
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(p<0.05). *71% 438 I TMRT7} 42
687 69.48%F oJ3lAl Eokc} (p<0.05). =G
WA 4348 TMRTZF 742 65.949) 68.63%

2 AgEe] BT 5888% Rt 28t
*=9kc} (p<0.05). ADF 2 NDF 4382 &5
e .ﬁv&&c’) ALz FA A A TMRT7}
Fosl & oz Jehtor (p<0.05),
H232E J.z}gt 71.03~75.19%2] B2
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E7tllE ool Yepdx] wgrey, Al
AAA = FelAdel et 233F TMRT
7} AehE @l wis] FJ3hAl A vet
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R E(2007b)2 JA 7] EF4] TMR
ABE Fo] A AE 23HEo] 693~703% ©]
, AX E9AE 556~58.6% oJicki
Basled (A 5, 2006), ¥ A9 Agehs o}
& Aol ARE RgEd), ot WEIEe
42388 AlBe] 33hA Bed A4 Al A
FAF, 7= AFDA 59 98 7k &el
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H, 4382 AFFge] F_I 83lew

Ageje, ArAAG] FE4S A A

Table 3. Effects of conventional or total mixed diets on the nutrient digestibility of native or

crossbred Korean black goats

KNG* KNG x FG** ) P-value?

Items SEM 3)

Control  TMR  Control TMR B ol BxF”

............... Digestibility, Ofy severecnnconens

Dry matter 5833°  6551°  61.56° 67.79° 218  0.0267 <0001 0.6709
Organic matter 6099°  63.00°  6390° 6948 188 00381 <0001 04636
Crude protein 58.8%°  65.94®°  63.59° 6863° 1.89  0.0021 <0001 03069
ADF® 4761° 57.80° 5257 6098 222  0.0032 <0001 04379
NDF” 52.82°  60.97°  54.82° 6507 213 0.0141 <0001  0.3439
Ether extracts 71.03 74.74 7170 7519 373 0.768  0.0774 09555
NFC? 7452°  76.99%  7622® 7893 195  0.0868 0.0208 09050

* KNG: Korean native goats, ** KNGxFG: Korean native goats(50%)xFeral goats(50%)

D Standard error of the mean,

? pvalue is significantly different among treatments at a level of <0.05,

) Breed effect, ¥ Feed effect,

% Interaction between breed and feed,

9 Acid detergent fiber, ? Neutral detergent fiber, ® Non-fibrous carbohydrate,

abc

Means with different superscripts within the same row are significantly different(p<0.05).
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7} AFshs Alzte] ol old wa)t 43}
o] A3tElc) (Huston %, 1986). shA|wl, 2
AlgeA fPALET B}l 22 AP 2y
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Nocek 5, 1985), ¥ A& TMR 77} 43}
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#ePatw el TMR AL2E AlEgas) 23
ol 2A7F FosigE o AasA ) u)x
°J3RE Table 49} Zir}.

Axre] AHFE 1084~1136g2] HYE &
A9 TMRTVZ} 113622 7B 29w, A
g D7) 1084 g0 2 7P Wk} (p<0.05).

el o

AL widE wE ASE #T)
44603 JPF ¥, 2RE TMRT7} 356 ¢
2 7P @5k (p<0.05). 1% Ak vl
2 151~186 g9 M2 FFT @ AlmFoiA
AT FejAde] vehtz] ekgioh

ArEAF Y A4 482 ZAF TMR
T7b 77t 628 g 55.30%% MR Eokw, A
HAE AHTIE 45507 41.91%% 7 Wk
(p<0.05).

£ A gAel A Axe] AHF 055~0.64
g (1Y/AIFkg) 22 Yehit}. Boutouba 5 (1990)
< FaoA A AaxEFAE AME s
o] A#Ee] Hx 0265 (1/AFTke) o =
ofof iy B wafe], 2 Aol BE FojjA
Axe] AHZe] Ha AHF oA A3V H
o] AaxEAA A FA7L & oz AaF
, ERE, Ak AR AE] AHHF v
3 (Jia &, 1995), AEHHL A4 AH
Zoll wldlgicl (Atti, 5, 2004)T Hidle],
AgeME AEL] Al & LAF
TMRT7} Axe] AR SAF] =394
Aoz At 23 Fd AEd F579
apolof| A, Ajge)] vls] 2FFe] £ Ax

2482 e 2L Table 39 FNR L3

o

& 5

Table 4. Effects of conventional or totai mixed diets on nitrogen retention of native or

crossbred Korean black goats

KNG* KNG x FG** . P-value?
Itens SEM" 5 ; 5
Control TMR  Control TMR B F BxF
Total N intake (g/day) 10.84° 11.02°  11.09° 1136° 015 00024 00124 05762
Fecal N loss (g/day) 446 375 404>  356° 024  0.0239 00003 03522
Urinary N loss (g/day)  1.84 1.86 1.78 1.51 027 01508 03771 02911
N retained (g/day) 455 541° 527° 628 021 <0001 <0001 04811
Nretention rate (%) ~ 41.91°  49.03°  47.50° 5530° 133 <0001 <0001 0.6195

* KNG: Korean native goats, ** KNG x FG: Korean native goats (50%) * Feral goats (50%)

Y Standard error of the mean,

2 p-value is significantly different among treatments at a level of <0.05,
) Breed effect, ¥ Feed effect, > Interaction between breed and feed

ab,c

Means with different superscripts within the same row are significantly different (p<0.05).
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AP EL TMR ALRE AHAEH49 o3
EQ4 FA3I9S o Yol v o
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mg/de e AMWEF Rk oAl 2o
(p<0.05), PUN (plasma urea nitrogen)olj X% i
FEo] 77t 1637} 17.5mgdt o2 AHRE: =
o} 4951 E3ko ) (p<0.05), AR A7
e #ogdel veltA st

Total Cholesterol F37tlls 33F0], A}
EFAAATNE TMRTZ) £ Aoz e
o} (p<0.05). LDL cholesterol- TMRT7} 2zt
7} 158} 163 mg/dt o2 FHFR} Fo3}H
%3kem (p<0.05), HDL cholesterol-& 24%o0]
563 593 mg/de22 AAFe] BYPFERC} ¥
9t} (p<0.05). Triglyceride® 23Eo0] Z+z}t 24
o} 248mg/dt 22 AHF R} FoF %
Sl(p<0.05).

WEEE-Eo) 9lo} Algel 93 ¥F glucosed
ARARE ABAE F o AE (stach)E
FAsE NFC (vARAE3E)7E WY
wLE £3}4 % (passage rate)l] 2J3te] W5l
A vl2asl A 2AeA glucose® F3 L F
FHo] ¥Foz ojy=A}, AL WA
wEol 2)sle] A= propionate”t FAAAA
(gluconeogenesis)y& A FF glucose =7}
AAEE Aoz d2A ich(Y, 1998). & <
FolM=E 7143} vjdfAARE3E (NFC) A
o] & TMRTZ} dixTol vldle] EF
glucose FE7} thd HL AYE yehde] 7]
Z9] nwel dx¥E AAE Jepgich of
g, dubdog HFF glucose?] FFE A=A
o] 3% o} AxAoT RE glucosed 18
7} 571314 glucose®] o] F7Ft (McDowell,
1991). & AFeA AAF B} 23Fo] AR
AR 438 9 AL FAo] wo} )53
Ax2E FABG7] dio AHF 2o EF
glucose o] Eskd Aoz AluHc)

% PUNS Ao AHF] 2545 =o}
Ackir dlo (Tumer 5, 2005), & Al3A R
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Table 5. Effects of conventional or total mixed diets on blood metabolite characteristics of
native or crossbred Korean black goats

KNG* KNG x FG** 1 P-value”

Ttems SEM" 5 )
Control TMR  Control TMR B P  BxP
Glucose (mg/d¢) 67.3° 74.0° 790°  80.0°  3.07 <0001 0.0265 0.0852
PUN (mg/de)® 13.5° 143" 163* 17.5°  1.06 0.0001 0.0838 0.6458
Total cholesterol (mg/d¢) 61.3° 67.0° 68.8° 7570 488 0.0065 0.0234 0.7907
LDL cholesterol (mg/d¢)  13.0° 15.0° 127°  163* 126 04461 0.0008 0.2181
HDL cholesterol (mg/d¢)  48.3° 52.0" 560"  593* 395 0.0025 0.1018 0.9309
Triglyceride (mg/dX) 18.3° 18.8° 240° 248 164 <0001 0.4605 0.8813

* KNG: Korean native goats,
" Standard error of the mean,

** KNGxFG: Korean native goats (50%) x Feral goats (50%).

? p-value is significantly different among treatments at a level of <0.05,
) Breed effect, ? Feed effect, % Interaction between breed and feed,  Plasma urea nitrogen.

ab,c

Means with different superscripts within the same row are significantly different(p<0.05).
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