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SRR ® WREY FEH OO

Wl H - 1042 10 5 L H - 208 - 1052 5 17 H

wm R

BRI LA EREITER] - AERFLLE SR R IR EIEL GBI TH - FErTEDUTUMERE - S FLARRPRR4IAY -
AR 2 8 - DR R FRAERI RS R PR R - SUSRETTIZC > 28 [ »
(GRIER 20 LR 2 ke A b [TRIFEIR RAETL2E 2R AT h R B ALt » HE My B4 > £ FIANET 2 0% (3
HEAEL ) - 8% - 16% B 24% (B2 ) EORF TR » BT TRIDAUA S TEAR TR e 0 S A EIEE - PR K BLA TORIEY
FAIA » A & B RR AR EE (B S T (L S AT - SBTLE G 8% ) 24% (OB TR » T
eI Rk - JLE AR R SMET RS IS » (DA EIL IR R EUE (354 vs. 40.0 mg/dL, P < 0.05) ;
DA B RS B LR TR » ATLUIIETL PSS S L (= Cuag 37.2 vs. 34.0%, P < 0.05) » {BEIFHLIRIE T F
SRR R 9% TE R B RIBSHRELL ] 5 L SRR e RN A T LA (S B B UK A 558 (Co0) 28 FRILIRTY
R RSTEBESE - AR LI EAIR 8% B 24% - GATPELSUMEREE « LR LEEA - LR
BRI 24% 41 - Ha B IEAE % 16% (1.76 vs. 2.09 kg/d, P < 0.05) » L&k 13% (2.59 vs. 2.97 kg/d, P < 0.10) -
e SR ZCRBR LTS » M TR AR ML el » BUM R A R GRS 16% -

B A TRD - FLULEE  SETLASHINS < BTLIERE - 2 TLRVE ST -

1

EEREARHERS =R o (A RIEY & S S EY DR KA E AR NI E AR S - SRS oo B R AR K 2 AT
FLUAEEMH > fF-RAsE v hR R e EY R R T-F - (48 EHREREE S B EY) - (BHEEER R
S HERE ORBIZEH SRS ERE ) IR EIMARARYES  HESEME 18% — 30% ~ JHifg 1% — 12% - fH4
4t 7% — 18% (Aregheore, 2006) °

I8 B H4YE 61% fyilEf S 2 4'E (Sriskandarajah and Komolong, 1987) » PRI AT R0V ER & 0] DL
INgaEE]/ NS B B B B R & (Galgal er al., 1994) - #i-FaE VYV E R R EQBRIEEE SN ERERE
BARHAC )7 | » Aregheore (2006) DURHEE HUA DA 1.5 e iz /e 5 2 ZFE Y 0 ~ 25 ~ 50 57 75% » FEE itk
Bz A0 - A RHALLEAYRYG B B A RHEHROoR B 2 1R - 52908 - HE N E REE M LMHRINEZE LS HHE
MR E - ST S MY E OIS EREE (Galgal et al., 1994) ~ /NREAA4 2 HEGE (Hennessy et al.,
1989) KO AHIFLE (Mclntyre, 1973) - & iHEA Gl & {EnsS REUR - M-HfaE— = a T HAVETREE R - - Fary 5
—HBRE o B HA TR RS A Y = B R R R DA b 8 = % H B (medium chain triglycerides, MCT » Cg, — C,p B
Ceo — Cra0) B ERVEHAL - S HE s e R AT AR A R e e A - RIEREE S 2 &mil TS
BT RERA B 4HE T 7.8% MYFEE (caprylic acid, Cg,) ~ 7.6% HYS3HE (capric acid, C,q,) ~ 45% 1Y H %1 (lauric acid,
Ciao) ~ 18% MR E € (myristic acid, C,y0) % 9.5% FYFENERE (palmitic acid, C,so) * o §# Coo > Coo K Ca BERHEE
HHREIH LB ELRTE - B8 A gERS i A& E S (Ensminger and Ensminger, 1993) < AGAEgR LU I F-F f—2 7T
(R REER - DABURERE TR0 5r £k ~ KA RO Bz 5y 5 U AR AL L FEa ke T BAREHEE M TR BN AL =F
fEEA N RABRE N EE AT -

|

) TTBIR T B g & R s #s 2 2353 5% -
Q) TEltREZEEg T EABITE®A -

) (T T B s B e -

(4) #HEEE2E > E-mail : cflee@mail.tlri.gov.tw °
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SULLLIE SR B TR TR e
MEERTE

AFRBNTEREEZ ARG R EABATE BB ET  SUREY 2 ER - AREE RN A EES

SeFrEEREYE B NE D S B 5 98035 SR HF I LR -

L.

IL.

1.

alBpatat

REREhFLERE Ry (FLEEBILASY ) BRAIA SR T HY 7T 2@ a%ET (completely randomized design with
covariance analysis) » HEFAEEE ~ FREE - FIAMIREIEAMAE R ER T 22T (CRD) © Kf 20 THERGE
Pl F FE RO AL R R IR LR ~ RS EE KR TEMIT 73 R DU - G4 5 50 - SRl TSRS 2R EHINE - 2hliitE
AF-HE 0% (HFHGZH ) ~ 8% ~ 16% B 24% HIRF-Faaie (fafaazs ) - s TR » B2 28 K » sAERhfin 0 —
14 KRy imEERR » 55 = R a0 E Ry IE=UHA - A TERER B REHE TAF - F—E\EgAT - FEEEINH[ERY IR EL
fEEHT » SRR EEN B E(E R FEAE AR » MR MR ER I B R IE R - E— R
GEWtE o SElCERTENER M ETE I R R T E EEAHE R -

gAkRAC Tt RLIAEE 60 kg ~ HEFLE 3 kg K HIYE 52 g HIMAFE BT AN (NRC, 2007) » HHG2H
AR FHEY 42% HYHCE ~ 4 14% BYRIEY) S & 45% 1Y ROk — KERESEE R ER (F25 > £ 1) » WEHI A ®
KFERR - FEIRER - BERZF KK E SN - BIEYE AW + FoRmFITR (10 © 1885 ) ~ K
RO R R R o SAERER g IR —tt > BT EUMERDITGEREURE BT - HeZY)'E (dry matter, DM) ~ i
HEH'E (crude protein, CP) ~ 484 (neutral detergent fiber, NDF) ~ fHHgH/ (ether extract, EE) BAz/E 7B M L
% (in vitro dry matter digestibility, [VDMD) 432155 92.5% ~ 23.6% ~ 55.1% ~ 9.1% J& 74.2% ( &5 » 32 2) » BHLL
H AT HERAH fafE B R [EIRZ R ~ FORBUR SRRy 7 U A GiE R RSk - [FIRF R S 4HaaRavHE R E
BZET] M LT (total digestible nutrient, TDN) » {2 EEAHYT -

Ry e IF-FE B PR AL L E R TR BV E R INE » 7RG ER i 55 = K 58 DU B AT Gaig [FURHER AR ~ (1
FERIEHREE ~ ERIFEARNE - [ERFE— ML I AERBEAH R 1T - B4HFEANE met K EHE E
FHR-F-RA R & 28 s
aRERENY) S R

R BALA AT > 20 BHS AV IRE K [T B PR IR AL LSRR SR MR RE R b FL H #02.90 £ 2.28 H ~ FL& 2.91 £ 0.61
kg~ AHEER 3471 0.50% ~ AEEEZHE2.73£0.26% ~ AKER 4361 0.21% - B4 563 £ 8.3 kg AR 2.2 1.2 4 -

FEERSER  FERLZENFENE—HES22ERNFMA - SEEREEaEE & B EEoKE > FRf
fAEEHAMAE - B RCRE RSN R DA R IR - BHS R B4 7 1 00 B3 1 30 5 5L -
Koy BT WRERE » BRETELY R 2 8 1 00 /9 40% K 43 1 00 7Y 60% » BIRFEFEFINEIF HHEHEFEE
SR (82 > {filRH AR R HERAEERY 5 — 10% » DIETE - SEptaiEaReany - S UKRFEIETEE
HICTHEER R - A E SR R F TS -

HETHH

() ASE : BRAHFE—EEBER - PRk R Eas s g H F 8 ¢ 30 fRAARTZZAE 285 -

(i) eakEaH R  skBn i Y C IR BER FURIAVAH R » RS —TRAE VU4HR AR [E] A M2k Beny 26 =8 K B A o
F A 4 HERE S IRERRFRL > SelL -20°CIR1F - HI&LL 55°CHLEZ 48 /NI - BAFEASHZYE 2 - BFE (T
TAEEST » L—2kBp BB - IR R (ER2 R e ik ity S R DUR G A — B - &€ 1 mm FLIE
Wiley mill f3#%1% A AH G BRI > 4K AOAC (2000) J574 7347 CP ~ EE ~ FH K77 (crude ash, Ash) ~ $5 5
&R » INARFFEE M Goering and Van Soest (1970) /5755717 NDF K% it 484 (acid detergent fiber, ADF)
&8 v W27 Tilley and Terry (1963) 8142 K2 7 (2007) (& 1E 7772 M1%E IVDMD - galig 50k i 45 5 2RET
H ALY R R4S RS MR /K B4 (non structural carbohydrate, NSC) & & » NSC = 100 — CP — NDF —
EE — Ash ©

(i) FREE @ EELETETE  SBHEIHTEERE L N TREEEREH BTRerE - RS0 H R
2AMIREER S — 10% - FXERENE =B N EVE - K88 4 HREEREERE] > i 5 EFER
Ptz AR R R o FrA RIS R ARG R E 2 - Bl Y B 25 B E T & )\ H V-5
YVEREE -

(v) JBFLE © PRIREERRYEE 25 HEISE 28 H - #4E 4 HALEERTENEHLAR -

(v) —fCALEST ARG ERAVES 26 HESE 28 H - 84 3 HERE[ERIFEAME - LI RIIE 12 /N o
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PRIt b TP LB TLREL G (402 1 1) SRR EI TR » BERFRER T4 720 L e B LATL B 53 S A &
15 (Combi-Foss 5000, Denmark) 44— ALA S + EARFLARE - FLEAIER - FLABRELEER AL
% -

L PRt s 2 AR AH R R B Y (% » FoAk)

Table 1. Diet formulations and compositions in copra meal feeding experiment fed to lactating goats (%, DM basis)

Addition ratio of copra meal in diets

Items
0% 8% 16% 24%
Diet formulations, %
Corn silage 19.9 19.9 19.9 19.9
Napiergrass, green-cut 11.1 11.1 11.1 11.1
Pangolagrass hay 3.87 3.21 2.25 1.60
Alfalfa pellet 6.7 6.7 6.7 6.7
WBG-+corn (10:1) silage' 7.1 7.1 7.1 7.1
Soybean hull 6.6 6.6 6.6 6.6
Grain mixture: 44.6 454 46.3 473
Corn, ground 259 21.3 17.1 13.5
Soybean meal 13.0 10.4 7.5 4.2
Copra meal 0.0 8.0 16.1 24.1
Others 5.7 5.7 5.7 5.7
Diet compositions, % --- calculated from ingredients’ analyzed values, except TDN
Dry matter 40.8 40.9 40.9 41.1
F:B:G 35:14:45 34:22:37 33:30:30 33:38:23
Total digestible nutrient 70.7 70.3 70.1 69.8
Crude protein 18.0 17.8 18.2 18.2
Neutral detergent fiber 38.8 41.8 44.6 48.5
Acid detergent fiber 22.2 23.5 25.3 27.4
Ether extract 3.54 3.96 4.52 5.30
Non structural carbohydrate 30.8 27.7 23.7 18.9
Ca 0.98 0.88 0.87 0.77
P 0.42 0.41 0.44 0.44

' Silage of wet brewer’s grains and corn meal mixed at 10 to 1 fresh weight ratio.

? The other ingredients in the grain mixture included fish meal 0.83%, wheat bran 1.94%, Ca-by pass fat (BIOPASS 85,
Holland, containing 84% of fat and 9% of calcium) 0.35%, urea 0.10%, salt 0.21%, limestone 0.48%, K,CO, 0.37%,
NaHCO; 0.66%, MgO 0.22%, vitamin premix (each gram contained 10,000 IU of vitamin A, 2,000 IU of vitamin D, and 55
IU of vitamin E) 0.27% and mineral premix (each kilogram contained 10 gm of Cu, 10 gm of Mn, 0.2 gm of Co, 40 gm of
Zn, 1 gm of [ and 0.3 gm of Se) 0.18%.

*F : B : G indicated the ratio among the long forage, by-products and grain mixture in diets. Percentage of copra meal in diet
was categorized as by-product.

i) FFLASHHRRAHR AT -

1 FEEREUE R FE AN ERE - BUEET = HR A ALY 100 mL 72 -20°C /2 IRTF o A HEINE 717
AR 2 B AR » FELUKIBIDRZE 37°C » BRDRESZ 1% > £°% Chouinard er al. (1999) 7374 > LA
hexane J isopropanol 55 /1T ZLASRR AL HUEA NG H Y B A B LR -

2. DB B+ (=HIES (flame ionization detector, FID) HYEAH & #r{# (Varian CP-3800) 73 =EFLAGHEA4AHRL
B2 30 m x 0.25 mm ID (1 SPTM-2380 F4M& 7+ (24110-U, Supelco, USA) » #ENTEAS N, ~ fi7ER 5 N,
PREERRE Hy, RZER 2 m &5 7 FyS578E 1 mL ~ 30 mL ~ 30 mL 5z 300 mL » )3 A 23 BRI 2808 E 73 7l Fy
240°C J2 250°C » HEFEFERETELRWIR 100°C 2 438 ~ 545788 10°CHIPRE] 165°C ~ I'CHIRZE 190C ~ 6TC
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FREELOR 230 CIR4ERF 30 7788 (T35 HTIERI4Y 70 5388 ) > BRGn s MELERA 50 0 1 B ERNE A |
L -
3. FEAIHABRA LRI R L TR - 3 H s Cy — Cyy (#18918, Supelco) ~ C; — Cyy (#18919, Supelco) Jz =T
HHE T H % (conjugated linoleic acid, CLA) 225, > 10(E),12(Z) — Cq, (#1254, Matreya) ~ 9(Z), 11(E) —
C e (#1255, Matreya) B 9(E), 11(E) — C,q, (#1257, Matreya) ©
o) FALEE fneF - AEBREUE B E ARV EIEE > KRR 2 A - B H IR AL AR USSP - A
HEEAAEAR MY - SHEMSHL 400 mL 7 4C/40 - N5 4 R ETFE&H=HAEATTRER
—{EEE S DAUEE AR - FR/KINEE 80°C 30 434% » [ODRZE 45°CAh » #fTmaY - BFE SR EANER
SHNEHEE > [FERHE AL IUAE IR - meFaE sy TH B EE a0 - JEsk - B - BT - REERREE RS
FEoER S ol 0 1 P RIFE AR ZE > S RIFEEE -
o) SRR ¢ DR B R SRR EE - SEFHEEREE - AEAEERSEFHERLARE
(HELE AT fOER R E % YA (income over feed cost, IOFC) -
IV. 45515747
AEGFTISERILL SAS SIS (2005) #EfT—A% AR 4 (general linear model, GLM) 4347 » #5%E 5% HHE 7=
FOKAE > LR/ NEFHIE (least squares means) L#E R FRAHAY 72 F4: -

%n%gﬂn nHH

L Bt inn A EaaiaaH pl s 28
AR AT R AT R AvEH (PR ) REVRIERY) - HaFPaEAVERE (CP23.6%) - 4 (NDF
55.1%, ADF 28.3%) ~ fi5Hj (EE 9.1%) SBil{m{Er ek FMELT (NSC (£ 5.4%) - ZAaVEFZYIE LR (IVDMD 74.2%)
R R T RSRER R MR E Y T (2% 0 R 2) > BUTREE TR AT ER (1 RAF AU RSB E R -

2. RFLULEERR TR R 2 GRR R R BV E SE B R B (% > 625

Table 2. Compositions and in vitro dry matter digestibilities of feed ingredients in copra meal feeding experiment fed to
lactating goats (%, DM basis)'

Ingredients” DM’ CP NDF  ADF EE Ash NSC Ca P IVDMD
Corn silage 22.5 9.9 66.9 37.7 2.78 6.4 14.0 0.31 0.24 60.7
NP, green-cut 15.7 11.1 67.7 41.1 229 127 6.1 0.36 0.38 55.6
PG hay 85.5 8.8 72.5 40.7 2.09 6.0 10.7 0.39 0.13 455
Alfalfa pellet 93.8 18.8 42.7 31.7 1.88 109 25.7 2.17 0.23 63.3
WBG + corn (10:1) silage  29.8 27.8 423 202 11.92 3.1 14.9 0.19 0.45 53.3
Soybean hull 91.0 13.2 67.5 47.7 2.69 5.0 11.6 0.16 0.60 72.4
Copra meal 92.5 23.6 55.1 28.3 9.10 6.9 5.4 0.11 0.63 74.2
Grain-0% 90.8 22.4 13.1 54 323 103 50.9 1.43 0.57 89.0
Grain-8% 91.0 21.7 20.5 8.8 410 100 43.7 1.21 0.56 84.1
Grain-16% 91.1 222 27.3 13.1 522 105 34.8 1.18 0.61 79.3
Grain-24% 91.1 22.0 36.2 18.0 6.76  10.6 24.4 0.96 0.59 75.9

" Each ingredient was collected eight times per trial and pooled into one. Each value was averaged from two analyses by
trial.

* NP: napiergrass; PG: pangolagrass; WBG+corn: wet brewer’s grains mixed with corn meal at 10:1 fresh weight ratio;
Grain-0%, 8%, 16% and 24%: corn-soybean meal grain mixture with 0, 8%, 16%, or 24% of copra meal.

> DM: dry matter; CP: crude protein; NDF: neutral detergent fiber; ADF: acid-detergent fiber; EE: ether extract; NSC: non
structural carbohydrate (= 100-CP-NDF-EE-Ash); Ca: calcium, P: phosphorus; IVDMD: in vitro dry matter digestibility.

BRI G RE T 2 B AR A A - PTREME I R MRE - LHEAES A EEPIRT - AR r-HEM AL ILI=EE
FEF > ARFFIIA 0% ~ 8% ~ 16% B 24% (ﬁai%) HIATG A EZAERAESAR R A TR R (R 1) - K
SENYEENE AT R R R~ B EYIEIRCERRIAERR - BB BIEY) - LB IR (0% 4 ) Bl Ny
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24% 4H - BFREAR IS G- REPCEHILE PR EA K (35% B8 [ 2 33%) » (HEHEERG I 2.7 fEHYEIZEYILLE] (14%
vs. 38%) » [EIRFHHEEIZEAR S1% BYEHRFRILLG] (45% vs. 23%) - PUHEIHE CP IREAHAT (47 18%) » kT =i
i R TTAAE RHERE » DRIBEDUE 6T TDN SR IRAFTIE (40 70%) » (L6 HR AR & B OLis & B IR 2 A0 T
B T BE SRS 1 > NDF [ 38.8% B HIIF] 48.5% » 141 25% ; EE [ 3.54% M HIF] 5.30% » B4 50% ; A -
GRS T S 2 HIRE > BRI > [ 30.8% JRIEZE 18.9% > [FiiE 39% (875 » F 1) o

Mi-rioeiEE FERESL - REE OB R &

Mo aaiE BN AL T RE 2 R RS SR AR 3 - G/ 8% F 24% MM o e BN A FERVREEE
1k« FEZYERE BTN 8% B 16% 4HF - AUSFIERAVESS - (HE 8RN0 24% M-F-Fas - 2SR
EHYE R e BRI IRA AR (P < 0.05) » FIHF R 0.33 kg (K 15.8%) ; FEAENFRIE R IER
BENFZE NI 8% B 16% USTHIFEKILE » HIRIN 24% BFHIALER AR HIREALE 282 (P <0.10) - 5H
BRI 0.38 kg ([FK 12.8%) -

*® 3. ERAETHEILA R ERRE - RES(L OB 8

Table 3. Effects of copra meal in diets on dry matter intake, body weight change and milking performance of lactating goat

Addition ratio of copra meal in diets

Items SEM
0% 8% 16% 24%
N 10 10 10 10
Dry matter intake, kg/d 2.09* 1.96" 1.94% 1.76° 0.09
Body weight change, g/d' 41 52 90 9 28
Milk production, kg/d* 2.97 2.67 2.80 2.59 0.15
3.5 % fat corrected milk, kg/d 2.40 2.13 2.27 2.11 0.13
Milk efficiency, milk / DMI 1.42 1.36 1.44 1.47 0.04
Milk fat, % 3.05 3.00 3.10 3.16 0.06
Milk fat yield, g/d 90 80 86 81 5
Milk protein, % 2.75 2.73 2.66 2.68 0.03
Milk protein yield, g/d 80 73 74 68 5
Milk lactose, % 432 4.16° 420" 4.14° 0.04
Milk lactose yield, g/d 128 111 118 108 7
Milk total solid, % 10.82 10.59 10.67 10.68 0.08
Milk total solid yield, g/d 321 281 298 274 17
Milk urea nitrogen, mg/dL 40.0° 34.9° 35.4° 36.0° 1.3

“® Means in the same row with different superscripts differ significantly (P < 0.05).
“Milk production of control group (0%) is higher than that of 24% group (P < 0.10).
" Only trial one is included.

EMFine E ke ETam o SR My O MR — R 2 E EYRZE > McCandlish and Weaver (1922) tk
W HE R R o ERBEURFURE ORI BE Rl ~ KRR ~ FoRERE R - TE4R AR
HEHTET BE M F-FA R AR TP AR R BRIk T s 2 HER & B R © Ehrlich e al. (1990) DA ERUHELMTFRATE
BIEE T FETHIR » B ERIFENENHEIE 1 iefEs RIFl R e s - a2l
RS FERERNA BN S —ERZE > TESHAGGEHEEEN S 2 - AREIEY ST ENEH - Zhu o
al. (1997) #EEt > BIEYSLERTYEERBI SRR (AR [E » F 2R H IR S Ey N H % s (Firkins, 1997) -
DABIEE Y a8 U BRE &1 o Sl il - W SRR IR RIS A B AR E (Zhu et al., 1997; Grant, 1997) »
i B4R = K L =E 2 i Re S FE ARl RE T & A i 2 B R4 0T L S Bh YA - At P 2 4 e Uk P A N 2
(Sanz Sampelayo et al., 1998; Lanza et al., 1996) ; ZX1fii Aregheore (2006) 57 Fy4fi 4t & & E M TR F_E R KRR -
Mertens (1985) 5 H AR S 22 s AR - 6718 NDF & 8 2 [RE4- S a sy T Higdi4- ey
BHiRaE (HIEE %) (55 A DMI (%BW) = 120/NDF% - 1fij Nocek (1997) H7 /2% hrgaie - NSC #Ea 22Tt
FLE o (H Fedkt o e 5 e K HA AR EL - IR FLAERE T s NSC & & DA G EIEHZ MY 30 — 40% FE - A
=B TG E R 8% ( EkE NDF 41.8% » NSC 27.7%) 2%, 16% ( £ilk& NDF 44.6% > NSC 23.7%) ff 71 » iR
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AR R E RN > (HEW 53] 24% BF ( £5FE NDF 48.5% » NSC 18.9%) » HIGHHEEA LA HLIR - e g
FLEAIHZ T - 24% 4R E S S B RENEEES BEEZ TR T ERERE - A RERERFi
A LAEEFEERET - BAH G HEHEE R 24% - B (@ BRI TS R AT HEE 1Y 333 ke
= (GEEE > 2012) —20 > Bl REYCE - BIEYSEFESEERIELG3 51495 1/3 - $FFfain 16% sHRv a4
FRELBIHET 333 HEEELLG > MR 24% SHAVEIEYILLE] 38% TR - FERHERIELE] 23% EAR(E -

TEEALAST JTH - G 8% T 24% Mo A s B A AR - AEAERALE PR =%H
FERE » WERT-FRUAIN 8% K 24% WA4HFFLAVALMER - BEE RN EIRAH (4.15% vs. 4.32%, P < 0.05) (5% 3) - AV
SHEVIEF-Fa 2 A e =AVAERR (BE 9.1% » 5% 2) » AR IUHEAKRHY EE 8 ZARE Z M-k hnbbGIey 5 hnin s o
EAREER ARG » ALIEREERNIN 16% B 24% W4HA &7 0% Bia s -

FLH PR ZEURE DUS AT -0 =40 B R EHE4H (35.4 vs. 40.0 mg/dL » P < 0.05 » £ 3) - A HREERE
Bl H 2 EUREAMES - ERE 2R EERSR - ot RHE BT E AR 0 5
e 'S BB K b R E B EIER & - (& BER S Pyl o gl @B A A Y
FIA - ZeraVE S SRR E AR E 1% 2 B S e PR 2 DA s - AR A PR S T AT RESREE » Wit
ERCEFE A EAVRE - SRR - A T0E 0B T RE R RV EAR A 2 B A SR A A S E 0 E FH
H4FHEE B 61% (Sriskandarajah and Komolong, 1987) » R HAFF-F e M AR Ea 12 YR B A8 EURE FERARIRIHY
HIAH R > WE— PRI AT REERE S AHREREHMarHE QB ENELRE i
Rk > BAERG B LIRS (Gonzalez et al., 2001; Hvelplund, 1985) » AZatEndt FELH - faaate A S et
& EFHRCRIVEIZE 2 -
Mi-F-aaa ka5 AU AR RR AH iR 2

2 A FI BT F-rae e B e AL RS RR AH E LE Bl B 2 SRt 4R - SRRl Fraer s = AL AE RN R 4R » B
AR A MCT B0 S 8aA1E iGN (Ensminger and Ensminger, 1993) » =2H RN T-HAfalkE 3= LAY 52 28 1
BT Cuao S Crap AT BERIASHIREEEGT ~ FE(E C g EEBI ~ FEIK CLA ELBI K FRRZE 7T B RIRE AR EZEL ] (P < 0.05) ©
S e N RERAY SRR - SRR R B B A I Hh B [ e JE\ e I RE R R E15E Cy Bl Coo FEHITE - (H A HHL
LIRSS FIEL - RN Y b E R EEASEN (long chain triglycerides, LCT) » MCT 1] H 4K
FFFIERIR S 48U e — A PR UL R Y S RE R 2R - AN B3 R R s - R b A B2 4h G HRtigi ke — £
BHVERE TR IEE B2 (Babayan, 1987) » X HEHIELHY MCT & E84FL 5 46% (0.89 vs. 0.61 g/100 g milk) » 7
e Ry ALERE R (0 2 — (Haenlein, 2004) - CLA 45 —8FEA 18 (i [ + B I f0 e 5 L0 20 R B AT AS R B -
CLA HUERCR O BB e gharhs8s - BT FORIIZRIETERY 0.1% » 2 o] ] B
HYFLEHETE (Schut er al., 1997) » HAMKE i EFEHIALRE ~ FUBERRIE ~ PUOBRIME B - SHEERIE RS (Aydin,
2005) » CLA 1Y EZ BV R EZEYIRI AR - f-FraRshiie LR #isinBe & £ - HORNIIFF KR CLA Bl
Z ARSI R EL 2 T B2 AV4E R - T ALAEARBRAH R LAVET 5 - BRI s HE B I Ry £ HUAR R &
tef > FERFAE IR W E 2 -
Wi-Fosaie s AR E met 2 o2

R B E U E s SR A05R 5 B > L EIUCE RS 50 1 - Shn5aE A BRVEE AR 20 2 60 5%
ERAHA B — R DL FEYYE 70% o B/ DERFZERL © 70% DL ESEE A BB EA ST 22 i o ThETss
REUR  FERAMNIM e EEny=Fal > FE0E - Ek - Eitr - 2% - BREEEEERLE > —
HHA R IR RV > HhfEar A R EH > S RIBE SRR (P < 0.05) A FLER FFRKH
HERE - SEAL R SRR HERERTE o AEHH IR SE G RN 2208 - SFILAVE Rk T R H SR S bR E
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Table 4. Effects of copra meal in diets on the fatty acid profile of milk from lactating goat (%)

Addition rate of copra meal in diets

Fatty acids' SEM
0% 8% 16% 24%
N 10 10 10 10
Cuo 3.19 3.14 3.12 3.16 0.06
Ceo 2.64° 2.56° 257 2.39° 0.05
Ceo 2.92° 2.81° 2.82° 2.47° 0.08
Cioo 10.30° 9.86" 9.75° 8.57° 0.31
Ciro 4.22° 5.63 6.54° 6.57 0.27
Ciso 10.68° 12.42° 13.26° 13.56 0.23
Cieo 31.58 31.73 32.01 32.18 0.58
Ciso 8.90° 7.21° 7.31° 6.63" 0.32
Cia e 19.13 18.50 17.49 18.38 0.60
Ciga.0.c12 (CLA) 0.23 0.25 0.24 0.25 0.01
Claa.co.12 2.38° 2.06° 1.78¢ 1.65¢ 0.09
Caoo 0.24° 0.21° 0.22° 0.20° 0.01
Clasco. 1215 0.33° 0.31* 0.28" 0.28" 0.01
Clg2 0.1 (CLA) 0.90" 0.84" 0.76" 0.75° 0.04
Coro 0.03 0.02 0.03 0.02 0.01
Coos 0.05 0.04 0.03 0.02 0.01
Saturated fatty acids 76.3 77.2 78.6 71.7 0.7
Sat. FA = C,,, 34.0° 36.6" 38.1° 36.9° 0.8
Mono unsaturated FA 19.8 19.3 18.3 19.4 0.6
Poly unsaturated FA 3.90° 3.51° 3.08° 2.96° 0.12
SAFA/USFA 3.31 3.45 3.67 3.52 0.12
CLA 1.16" 1.11% 1.03° 1.02° 0.04

“*¢ Means in the same row with different superscripts differ significantly (P < 0.05).

" CLA: conjugated linoleic acid, Sat. FA: saturated fatty acids, SAFA/USFA: saturated fatty acids / unsaturated fatty acids.

TS, RIS ALRE et

Table 5. Effects of copra meal in goat diets on its milk panel test

Addition rate of copra meal in diets

Items SEM
0% 8% 16% 24%
Color 3.11° 3.61° 3.35% 3.65 0.12
Flavor 3.07 3.41 3.13 3.17 0.13
Texture 2.91° 3.47° 3.20" 3.04° 0.14
Acceptance 2.93 3.40 3.18 3.04 0.14
Overall impression 3.02 3.49 3.40 3.32 0.14
Purchase intention 1.73 2.25 2.10 2.25 0.20

“® Means in the same row with different superscripts differ significantly (P < 0.05).
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Table 6. Evaluation of the economic benefit when copra meal was added into lactating goat diets

Addition copra meal in diets

Items
0% 8% 16% 24%
Diet cost, NT$/kg diet DM' 10.96 10.81 10.76 10.49
Diet cost, NT$/day/goat 22.91 21.19 20.88 18.46
Milk income, NT$/day/goat’ 89.10 80.10 84.00 77.70
Income over feed cost, NT$/day/goat 66.19 58.91 63.12 59.24
(100%) (89%) (95%) (89%)

" The price in NT$ per kg of dietary ingredients was 1.95 for corn silage, 1.27 for green-cut napiergrass, 4.80 for
pangolagrass hay, 15.5 for alfalfa pellet, 2.55 for wet brewers’ grains+corn silage, 5.5 for soybean hull pellet, 8.55 for corn,
14.27 for soybean meal, 8.7 for copra meal, 16.59 for grain mixture of control group, 16.39 for 8% group, 16.40 for 16%
group and 15.97 for 24% group, respectively.

* The averaged raw milk price of our Institute experimental goat farm NT$ 30 per kg was used.
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Abstract

To exploit the available feed resources and their proper utilization, imported copra meal was added into diets for
lactating goats to evaluate its effect on milking performance, milk fatty acid profile, milk acceptance and crude income. Two
repeated trials with 28 days each were conducted. A total of 20 head Alpine and Saanen lactating goats each trial with milk
yield above 2 kg a day were used. Goats were raised in individual pens and assigned into four groups randomly. Copra meal
was added into diets at 0% (control), 8%, 16% or 24% (dry matter basis) by substituting part of the corn, soybean meal and
pangolagrass hay. Four diets were formulated to have similar protein and energy content. The addition of copra meal did not
affect the concentrations of fat, protein and total solid of milk but effectively decreased the milk urea nitrogen (35.4 vs. 40.0
mg/dL, P < 0.05). Copra meal containing major the medium chain triglycerides (MCT) increased the MCT ratio in goat milk
as expected (< C, 4, 37.2 vs. 34.0%, P < 0.05) and at the same time the ratios of long chain conjugated linoleic acids and
polyunsaturated fatty acids also decreased. Capric acid (C,,,) the main flavor influential factor in milk decreased following
the dietary addition of copra meal. This might elucidate the reason why the copra meal groups could improve their milk
panel test results and finally the acceptance. Nevertheless, dry matter intake, milk yield and crude income of goats tended to
be adversely affected by the copra meal addition, especially the 24% highest group. Comparing with the control group, diet
with 24% copra meal decreased goat dry matter intake by 16% (1.76 vs. 2.09 kg/d, P < 0.05) and dropped milk yield by 13%
(2.59 vs. 2.97 kg/d, P < 0.10) , respectively. The remarkable high NDF (48.5%) and low nonstructural carbohydrate (18.9%)
contents could contribute to the low performance. In summary, copra meal could be an available feedstuff for lactating goat

in Taiwan. The suitable recommended ratio in diet dry matter is suggested to be 16%.

Key words: Copra meal, Dairy goat, Milk fatty acid profile, Milking performance, Panel test.
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