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AW FEHRET BRI [F] & B 2 48 B B e e O SR 8 > B2 78 /KRE (Formosan sambar deer) R EI 2 FEEH
B MEEEEREORRGE 2 28 - SR AR T - DS aEa HRE T B FCh 4 (EsSam s (S
458) > SR H R A RIHEEE 13% 4 - MEAE 13% TR0 S B 0.1% 4 - MEAE 13% FR0HER S 6
Hilik 0.2% SR HEEEE 15% 8 - SlBRERETT > VBNV ERGENEEER - SUHMERAEBEER P>
0.05) » {EHEE B 15% K 13% RS NANINAE R S el 0.2% 4HELIHE HVE 13% 40 - HOPREH E S 5 hlFE & 9.26%
K% 8.02%  CP 13% FRHNFIAETEE B BERcEE 0.2% sHAEREECA Y » £ T Ralk - 4HRElE - BHamE - RPIARame R AR i
Hlge 8 > BERCP 13% 45 (P < 0.05) - MRFIIREE 8 PR BRI L I Ko K P R iR iz iy - BEH (P < 0.05)
FEAE 5 1f0 CP 15% 4.2 RPJA R BR RS (P < 0.05) & CP 13% #H{K - M5 & RAENS (P < 0.05) - SaHRHEA
gl > DL CP 15% S 2 S » &7 LATal  REEE IIEEE O E 13% f271 2 15% S EEE 13% i
T B e, > SRR ERE T R ARG

RS © FEELMERE - MURAEARME ~ 8B ~ 28K - 1R T L -

i

PE ST R IR AR AR - HE B AREFT AR B ERER © BRI RIS BRI
K RSNBRSREERES - 2 5B KE M RIS R ER TS » LA BBEEET © [k
LTSRN » R R R RS RRE - R - Y - B E R
FSUR PSR BRI T (Teon eral, 2007) - SMBHIER (&R » 1 12% — 13% PIEDETR A AT » T
B (A KRR SRR (1 PTLL A (UCP) ~ SEPT5M (L B3 (TDN) SURl (509 ) AE & it - BEYEAR4E (ADF) -
bEAE (NDF) ~ 5~ 06 ~ % - 5 - VR RN S 2 & AT - REE BIRIERE, 5 W REE 2 SR R
B RARE SE SRR SR B RO - R FRAIISRE A R 15% (Huxley, 1931) « ZAULREEF4LRIBLY -
HREH S ARV L W K TR YRR RS (T > 2000) o BRI B P B
PURIELERI  ERREE TR ME - X EEREREOR AR TR AT BONEEEEIANLE
WHRRA L ORI - S » T PO AR 5 ARG TR 1 A SR T PR Pk BT
% - Leonardi et al. (2003) & Zhang et al. (2013) R FEEE C1RTHRS - HTCHERET A= ROFS 2 01 » AL 12 90k
O R EAE TR - R (Mot FOBENENE (Lys) Hel 1y S5BIYIIRB 2 IRHITEIERE (Abe e al, 1998;
Greenwood and Titgemeyer, 2000) » i 550 5 FRAHIBSARE PTHEF SRR ULARAR: » SORBEESV-OPCAERALL DY » DU
s FIFISE - BTN T RIRREAI & R AR DB R e (ST R SRR EE P2 4 - A
BASRIS BRI - DRZEF DM EERE TR - SRR MR ERE £ - R AR P TR SRR &
(Lee et al., 2012; Yang et al., 2014) » FAHAER A 7K B8 R EE 0.2 AR ROMELER 1VEE & REBIRE R ZE B ROBLSET
WIFCHE AR A, AP BB TR T FAR SR R E O R A KRR R -
M2 (L R R 2 B DRSS KRB R T 02 IR LB s RS P ) -
() (BT O AR 5 2557 9 -
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x 1. SEREUREAHR Y (H255)
Table 1. Composition of experiment diets (%, dry basis)

Ingredients CP 13% CP 15%
0.0 0.1% RBPL’ 0.2% RBPL
Yellow corn 17.36 17.36 17.36 16.18
Soybean meal (CP 43.5%) 5.30 5.30 5.30 11.53
Wheat bran 7.06 7.06 7.06 6.59
Dicalcium phosphate 4.41 4.41 4.41 4.12
Limestone 0.04 0.04 0.04 0.22
Soybean oil 0.40 0.40 0.40 0.37
Saponification fat 0.20 0.20 0.20 0.04
Sodium bicarbonate 0.40 0.40 0.40 0.45
Molasses 3.01 3.01 3.01 2.81
Salt 0.32 0.32 0.32 0.30
Vitamin premix* 0.10 0.10 0.10 0.10
Mineral premix” 0.10 0.10 0.10 0.10
Corn silage 15.05 15.05 15.05 14.04
Alfalfa meal 36.02 36.02 36.02 33.60
Napiergrass (No.2) 10.23 10.23 10.23 9.55
Total 100.00 100.00 100.00 100.00
RBPL’ (purity 60%) 0.16 0.32
Calculated composition
CP, % 13.03 13.03 13.03 14.97
ME, kcal/kg /kg 2,400 2,400 2,400 2,400
Ca, % 1.43 1.43 1.43 1.43
Total P, % 1.23 1.23 1.23 1.23
Cost 10.76 11.54 12.19 10.88

RBPL": Rumen by-pass lysine.

* Supplied per kilogram of diet: Fe (FeSO, » 7H,0), 140 mg; Cu (CuSO, * 5H,0), 7 mg; Mn (MnSQO,), 20 mg; Zn (ZnO), 70
mg; I (KI), 0.45 mg.

® Supplied per kilogram of diet: Vitamin A, 6,000 IU; Vitamin D,, 800 IU; B,,, 0.02 mg; Vitamin E, 20 IU; Vitamin K, 4 mg;
Vitamin B,, 4 mg; Pantothenic acid, 16 mg; Niacin, 30 mg; Pyridoxine, 1 mg; Folic acid,0.5 mg; Biotin, 0.1 mg.

RBPL (purity 60%): The purity of the commercially available additive was only 60%, and if the purity was 100%, the 0.1%

RBPL and 0.2% RBPL groups were actually added with 0.16 and 0.32 g/kg of commercial additive.
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IL HIEHEE
() =REAEIER(EE24HEY ST (chemical composition) °
(i) “PHEZYVE B & (ADFI) R B H & (antler production)
(i) M7 ( B > upper) ~ JE 5 (FEE > middle) BEUFHEL (FLH - base) =Er V) FELHDRE G 2 REEAHE ) (dry
matter ~ organic matter ~ crude protein ~ ash ~ calcium and phosphorus) Jzf7REME4H 55 °
(v) EHAEBAE %  EREEAE BRI AT inAE - 75 B & Nk RES (alanine aminotransferase, ALT ~ sGPT)
K P A I i 2 i (aspartate aminotransferase, AST ~ sGOT) ~ = H g (triglyceride, TG) ~ JE[E [ (chole-
sterol) ~ F§ 2 (urea) ~ HILEST (creatinine) ~ 4&7E [ (total protein, TP) ~ #j&j## (glucose) ~ [fll -F FR 2 & (blood
urea nitrogen, BUN) ~ §5 (calcium, Ca) Kz (phosphorus, P) #Ef TR 54T °
L &eEtor
AEES  Bk MRS 21T ZH45 (SAS, 2002) » DA—fe&p M =(F2 7 (General Linear Model Procedure) #E
(T8 775547 » 4B 57 % KB (Duncan’s New Multiple Range Test) H 4 41745 {E 22 5. B : -

RN B

I AR K SR SR 21 B (Zea mays L) » KZGRBRSHILEREE 2 2 » ¢ Fliegs point 5577555 78 57
B TR R 3T (good) » RIFLFTE B F I FoRMETER » nTHLREE [ -

I fAfERNIEE S AR EC SR ERAEREEER ZVE  GRIINER 2 - BEEAKZ KNG
RARIERS 2R - et RiFny=sE - HEEART ROEEHER S - EmEkE—irHE 2 Z R (Muir
et al., 1987) - Killp 4 iR 2 P HEZYEREE MNEHES - NWSEMBEREEEER - (H9FH%
YraseEte - HHEOE 15% - HEEE 13% RS S EEREE 0.1% K 0.2% BHE HE 13% RN
SralERE 3.63% ~ 1.04% J2 2.07% - “FHREEERILE - HHELE 15% HERE 13% /N0 S Bz 0.1%
J2 0.2% Bt A E 13% RIRINEHE - 73 A1HE S 9.26% ~ 4.94% K 8.02% - FEENREHZ EARENEEE B
BEEEEHEAFZEE (Liang et al., 1993; Suttie et al., 1996) - Huang et al. (2015) 45 GafE%ES A IIEERZEE (3 g/kg
lysine) » $HHETERE (sika deer) BRI G HRZYE R B 8 KERIRER » WA - MigstlREDEEE (10%,
15% 2 20% bLES ) - BEEHE IS IITERE (spotted deer) ¥zY1E KHEABREE » (HEHMEN SHMEER - 1]
THEEH'E 20% AHFZRHHEAE 10% HAREREEES - HBUHEHE 15% 40252 (Jeon ef al., 2006) - Tif
(2012) DAEEKRE Rk BRiEfE - FR SR ELE S E (11%, 13% K 15%) » #EREE IR E RHERERE &
(B H B8 R REEE B E R - B ERGE R AE N -

2. RIS R A FAEHE BN ERRENEHEREZHE
Table 2. Effects on average dry feed intake and antlers production in Formosan sambars deer fed diets with different rumen
by-pass lysine or protein level

Item CP 13% CP 15%
0.0 0.1% RBPL 0.2% RBPL

Age (year) 5.75%1.75 7.00 £ 1.78 6.00 £ 1.47 6.00 £ 1.08

AFMI (kg) 5.67%0.07 5.71%£0.09 5.78 £0.07 5.68 £0.08

ADMI (kg) 1.93£0.02 1.95+0.03 1.97£0.02 2.00£0.03

Antler production (g) 1,518.8 £197.5 1,593.8 £89.9 1,640.6 £216.2 1,659.4 £99.7

The data are given as mean £ SD. n=4.
AFFI: Average fresh feed intake; ADFI: Average dry matter intake.

L R IE R S B i e A FE O B S BHREHMER Sy 208 > ERIINER 3 - siEH A S BILE - HilE
AE 13% RIANIEEALE A'H 15% BEEE (P < 0.05) : EEARYE S BILE - HHEQE 13% 89 5
% 0.2% HEMHEAE 13% RFIIIEERS (P < 0.05)  FEEHEAESEILE - HHEAE 13% B 5 HEH#HE
Wz 0.2% MHESHEH'E 13% MBI S B IE 0.1% HBEES (P < 0.05) : FEEEIK S EEbk  HESE 15% 41
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RSN R o e e s A R 2R 1 & B BB KREEE AR ~ MURAR (BB S B s 2 528

Ot HE 13% 289 5 #E % 0.1% HBEE S (P < 0.05) » M&EAE 13% AR INHEE E'E 13% 2898 5 i
iz 0.2% dHEEE e (P < 0.05)  FEESS N a8 > SR > MHEQE 15% « HELE 13% RinEE
B BRI 0.1% F2 0.2% BHEE VB 13% AN » 73 R E85 3 & 8.67% ~ 3.78% K 1.33%  FEEF 540 &Y -
EIEE AT 2 &R - Hal gt BRI S e R T - BEEAY SRS E M A R REEA -

RS R TG - RS AR EMREE 2 ARANTE » P EE T HEYE 2 iR 7L Ca

P~ Na~ K- Zn Jz Mg /% (Castillejos er al., 2007) - 55555 (2009) f5fE 28 KEEREE TR &85 s 28w - REMT
M > $5977° 2.38% — 8.11% [t » BRI/ 1.01% — 3.26% [ « Akl ffkifnfq ~ BUR BUEE =30/ &t
BhEE ZEEAHR T - HESE TSI 4.50% — 4.89% » MRS 2.67% — 2.72% i < Jeon et al. (2006) fi5 i
MEAEEERS (10% ~ 15% & 20% Lh#g ) - EREE(LE2AAR T S AR 2 (Jeon ef al., 2006) < H Sunwoo
(1995) K Lee et al. (2003) 5 HHEEE & EHAL M 2 AL 4H R Sy & & 2 8L » EHBEAIELIER (bone mineralization)
MmIEERENESE - fEEEE B ENTE « F8 5K IE > a2 BIREER - RERER
EERF T E SR AR SR S - HAF M 4B A BEAE - GR350 BRAY A B S B RRAH ARG 4= B o1
A% (Muir ez al., 1987) ©

® 3. SN SRR KA FREO B e E WA 28

Table 3. Effects on chemical composition of velvet antler in Formosan sambars deer fed diets with different rumen by-pass

lysine or protein level

Hem CP 13% CP 15%
0.0 0.1% RBPL 0.2% RBPL
(%)
Dry matter 36.21 +0.52° 34.97+0.55" 35.11 £1.04° 33.82£0.69°
Organic matter 61.03 +0.54° 61.86 £ 0.53" 63.94 £ 0.56° 62.59 £ 0.80"
Crude protein 49.48 £ 0.59® 48.98 +0.49" 50.97 £ 0.60° 49.92+0.56™
Ash 38.96 + 0.59™ 37.3540.55" 36.31 1 0.64° 39.46 £ 0.56"
Calcium 4.50 £ 0.41 4.56 £0.45 4.67+0.45 4.8910.21
Phosphorus 2.70%0.17 2.67%0.10 2.72£0.07 2.68£0.11

The data are given as mean £ SD. n=4.
"¢ Means with different letter in the same row are significantly different (P < 0.05).

V.

SRR IB R AR R R F B R A 5 8 GTIAE 4 - BSR4 B2 CP
13% S 0.2% M0 B HEHE B ALATE 0 (P < 0.05) 8 CP 13% 4185 - FCpLAEHEHRA (Indispensable AA) 77E] » CP
13% A 0.2% MR 7 Bk WAL X T W (Threonine) F 4H A (Histidine) BEEEHE (P < 0.05) B R NI4T -
JEDVENER (dispensable AA) JTT » CP 13% F/11 0.2% 48R0 5 B e 40 BAREIE (glutamic acid) % P94 el
(aspartic acid) BB (P < 0.05) SEERANAIE - 14 Hi A BREE B KRE 2 REEER0SY » A CP 15% = et Byfol
LN £ B 5 G H A (elycine)  BRBEHA (elutamic acid) ~ R (proline) ~ FMEERA (alanine) ~ #4
I (arginine) K FF9 4 il (aspartic acid) - 04T AL E: LU BN (arginine) ~ (18 (leucine) K HERENE (lysine) &
B - B5% (1995) #5HHE BREEE LUEREE (elycine) ~ I (alanine) RARHEHE (valine) & BAR  BAAHBRAT
SRR R - AR FLATEL - FRE (cervus claphus) 7 REEFHEEERARICS 1 » SLRAHENA (arginine) - H A
(glycine) ~ H: (glutamic acid) ~ Fiifel% (proline) JFFI4 il (Aspartic acid) % EFHEALRE » i {L4ANEALRERY
SEEL 32.5% — 37.2% (Jeon et al., 2009) -

B TR e B R R T 2 RO L 38 SSSRFIRTR S - HFTIRERS RO » CP 13% RN
0.1 % 0.2% MR 5 A el 461 RS e A 2 P e B (ALT) {5 (P < 0.05) 5 7 CP 13% 3111 0.2% 84
BRI RTINS (ALT) JE B RNA A ST (S (P < 0.05) 5 CP 15% 4HBEEE: CP 13% AR
2 FPI BRI EERIE (P < 0.05) - $5&BT7H » CP 15% SLEE CP 13% R4 2 $5 228 (P < 0.05) - £
BRUREAE (LG S IR 5 - LR 5y B L T MM A R R » TR 2 5 R it
OB 4 7 A MR B BOTERGER | R AT T (E B B B A S84 IR 5 2 B
§R (1% 1996) - Huang er al. (2015) 45 HEARABSN R DIBRRENE (0.3% lysine) - S TERERL B R FTHle
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S R P F B P T B R B TR, » EL 43 IR 9.13% Jt 1.56% 5 Tisb & BAR SRS » M & K iERR
REREAAER  EEFZRITHAZE (0.1% methionine) HRPTLfERE IR ES - PRGBS LR K MUK R R
FaBREERK - HrTRe R R A R B 2 N INE RS S M A YRe 2 2E R % H (Greenwood and Titgemeyer,
2000) AT R4S R o AGERAS RETR CP 15% 4HE( CP 13% 70 0.1% K 0.2% #Je8 = BEf e 4H Btk CP 13% 4H
RARMEEZIRR - EBREERIFERBHESE &8 MRERER  "RAEERERESE - HREESE
TSR B th Z [ i R T 2R (R B R T R R R MU PR R BURIE (%5 0 2001) © Das et al. (2010) f5H - H1E
REZ MAEFR 2 E (BUN) IEHHERIZE 12 — 25 mg/100 mL - HEAATIEE 2 B A HIEARRE (° = 0.92) » B LU B
RIBTR AR Z MATR R B BEILH EHHEEN -

VL GERRIAN DA R B B g s A R

HogE

SR LPS Ea R i

BB R a PG T - DUEEP I E SRS Z f B AT 5 H CP 13% 7371 0.1% Kz 0.2%
B B e AR B SR DA > HOP I REE E & 57 HIEE S 4.93% K 8.02% » [HEA T HUATES 0.76 % 1.40 7T » [fif CP
15% 2HEE CP 13% RN PHIREE RN 9.26% > AT BRALRA AN 0.12 7T - # 64 REHMZ LK
P (LAREEE 800 JT / WY T RATIERERET R B BRIEEAS ) Fflh - CP 15% 4HEE CP 13% (0 ~ 0.1% RBPL &z 0.2%
RBPL) Z4HMHIELES - CP 15% 8 2 R ERIRLE -

T4 RIS SR A FIE B E S E R R AR T

Table 4. Effects on amino acid composition of velvet antler in Formosan sambars deer fed diets with different rumen by-
pass lysine or protein level

Hem CP 13% CP 15%
0.0 0.1% RBPL 0.2% RBPL

Indispensable AA (%)’
Arginine 3.60 £0.08 3411027 3.72%0.10 3.62%0.20
Leucine 2.52%0.12 2.731£0.06 2.82%0.12 2.72%0.16
Lysine 2.29%0.10 2.4110.06 2.47%0.09 242+0.13
Threonine 1.45+0.03 1.6110.06® 1.70 + 0.05 1.59+0.09"
Phenylalanine 1.41%0.08 1.5240.03 1.56 £ 0.07 1.54%0.06
Valine 1.20 % 0.06 1.58 £ 0.20 1.55%0.11 1.46 £ 0.35
Isoleucine 0.82 1 0.04 0.88 £0.03 0.85%0.08 0.82£0.10
Histidine 0.68 +0.04° 0.76 = 0.02" 0.81+0.04 0.79 + 0.06™
Methionine 0.5110.04 0.47 £0.01 0.48 £0.02 0.48 £0.05

Dispensable AA (%)’
Glycine 8.22+0.15 8.1110.10 8.20+0.17 8.02+0.17
Glutamic acid 526+0.04° 548 +0.16™ 5.75£0.06" 5.57+0.29®
Proline 4.56%0.09 49240.18 4.8310.23 4.79%0.39
Alanine 3.56£0.09 3231045 3.82£0.05 3.69£0.28
Aspartic acid 3.27£0.09° 3.50 £ 0.09" 3.67 £0.03* 3.49£0.20™
Serine 1.88+0.04 1.96 £ 0.06 2.04%0.09 1.93£0.13
Cystine 0.3310.04 0.57%0.21 0.35%0.01 0.35+0.03
Tyrosine 0.81 £0.03 0.87 £ 0.04 0.90 £ 0.04 0.88 £0.09

Total 42.37+091° 44.00+0.81" 45.50 1 0.84" 44.1310.75"

The data are given as mean £ SD. n=4.

“® Means with different letter in the same row are significantly different (P < 0.05).

| DML (Indispensable AA) © §EHiE (arginine) (1 (leucine) ~ BERERE (lysine) - 5 T iR (threonine) 7
fl% (phenylalanine) ~ £Rf4#[% (valine) ~ 5 &% (isoleucine) ~ 4Hf# % (histidine) ~ HHG % (methionine) °

> JENEERE AL RS (Dispensable AA) : H % (glycine) ~ Zkff% (glutamic acid) ~ FfifEl% (proline) ~ PNHEHES (alanine) ~ A
P4l (aspartic acid) ~ 4% (serine) ~ BERE#EE (cystine) ~ BERZEE (tyrosine) o
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Table 5. Effects on blood biochemical indices of velvet antler in Formosan sambars deer fed diets with different rumen by

pass lysine or protein level

Hem CP 13% CP 15%
0.0 0.1% RBPL 0.2% RBPL

ALT (IU/) 19.72 £2.50° 12.76 £3.35% 10.44 £2.85 11.19£2.07*
AST (1U/N) 20.47 £ 1.96" 1542 £1.92° 1579 £ 1.51° 15.33£0.92°
TG (mg/dl) 116.83 £ 2.46 121.70 + 1.72 117.21 £1.26 122.22 1.04
Cholesterol (mg/dl) 129.88 +7.22 131.08 + 6.66 138.35 1 6.56 138.41 1 6.39
Urea (mg/dl) 44.68 £2.02 45.02 £2.54 4539 3.02 50.60 +3.54
Creatinine (mg/dl) 1.43%0.11 1.45+0.12 1.50%0.14 1.5940.11
Total protein (g/dl) 7.2540.18 73010.14 7.41%0.11 7.69%0.19
Glucose (mg/dl) 86.54 1 6.51 89.01 +4.69 92.62 1 6.84 93.14+3.01
BUN (mg/dl) 13.58 £ 1.11 13.92 + 1.41 13.82+1.19 14.02 £ 1.56
Calcium (mg/dl) 9.13+0.01° 9.26 £0.08" 9.25+0.05® 9.34+0.03"
phosphore (mg/dl) 6.16%0.15 6.40 1 0.38 6.3410.13 6.3410.21

The data are given as mean £ SD. n=4.
“® Means with different letter in the same row are significantly different (P < 0.05).
ALT (alanine Aminotransferase); AST (aspartate Aminotransferase); TG (triglyceride); BUN (blood urea nitrogen).
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Abstract

The study was conducted to investigate the effect of feeding total mixed ration (TMR) supplemented with 0.1% and 0.2%
rumen by pass amino acid or different percentage of crude protein (CP) on antlers production, blood biochemical indices and
economic benefits in Formosan sambar deer. Four different diets were formulated into iso-metabolizable energy diets (ME =
2,400 kcal/kg). A total of 16 Formosan sambar deers were randomly assigned to 4 groups which received diets (n = 4): CP-
adequate (13%), CP-adequate (13%) diets with 0.1% rumen by pass lysine, CP-adequate (13%) diets with 0.2% rumen by
pass lysine, and CP-adequate (15%) of TMR. During antler development stage, diets were provided ad libitum. The result
showed that there were no difference on average dry matter intake, antlers production among the groups. Neverthless, the
CP 15% and 13% (with 0.2% rumen by pass lysine) groups increased 9.26% and 8.02% antlers production than CP 13%
group. There were significantly (P < 0.05) higher chemical and amino acid composition of velvet antler (including dry
matter, threonine, histidine, glutamic acid, aspartic acid and total amino acid concentrations for the group with 0.2% rumen
by pass lysine level in diet, On the other hand, significantly (P < 0.05) lower on the ALT (Alanine Amino transferase) and
AST (Aspartate Aminotransferase) in blood were observed. There were significantly (P < 0.05) lower on the ALT and AST
indices when the CP level in diet was increased, but the calcium concentration was significantly (P < 0.05) higher. The results
indicated that deer fed the diet with CP 15% or CP 13% supplemented with by pass lysine had higher velvet production than
feeding diet with CP 13%.

Key words: Antler production, Blood biochemical indices, Economic benefits, Formosan sambar deer, Rumen by-pass
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