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A Study on Physico-chemical Property and Composition of Velvet Antler and Byproducts in Elk.
Kil-Wang Lee. Department of Animal Science, Miryang National University, Miryang 627-702, Korea — This
study has been performed for physico-chemical property and composition of sinew, testes, tail, blood
and velvet antler in Elk. Amino acid contents in the sinew taurine, alanine, histidine, and lysine were
high contained, histidine, glutamic acid, taurine, and lysine were high contained in testes, glutamic
acid, lysine, alanine, glycine, and phenylalanine were high contained in tail, histidine, glycine, and
lysine were high contained in blood, glutamic acid, lysine, taurine, alanine, and glycine were high
contained in velvet antler. And, based on the amount of mineral, K*, Ca“, and P* were 4448, 166.6
and 242.9 mg per 100 g in sinew, respectively. K¥, Ca*and P* were 2944, 330.5, and 514.3 mg per
100 g in testes, respectively. K*, Mg”*, and P* were 1420.6, 1184, and 1105.2 mg per 100 mg in tail,
respectively. Fe’™, K¥, and P were 3441, 1023.6 and 157.2 mg per 100 mg in blood, respectively.
and K, Ca’" and P* were 888.4, 11533.1 and 14722.0 in velvet antler, respectively. Finaly, difference
were found in comparison of composition of free mwtal ion (Na’, K*, Mg**and Caz) bwteen blood,
tail, tests, sinew and velvet antler, and composition of free metal in blood higher than those others.
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1 (chloroform:methanol=2:1)8-¢1-& 20 ml Y1 A 7|0 A
14,000 rpm .2 303t #4383 ¥ 15 mle] Folch 18942
B FAFS AHGL AEE TS 2ot 4T WA
2212 F BASEA 208 HHog ¢ R ¢
88 A EE 100 ml #2230} Whatman No. 1 A2
AR F hFe] BAQIst] ofdFe 5% sFst=
088%2] NaCl 2 7}eln Ags) £50] & F 145
ot ¥z 8l ). Folch 2 (chloroform:methanol:H,0=3:47:48)
€% 10 mlE ofgsty HAddr HHEE AHY & £F

g3tHa). &35S AAY F 815 10 mlE FAS
Ae F7Ib)l B2 50CHARTINA 2T F FA()
gotitt. AT FF EF 22 AYHE o
A2 AT

Crude fat (%) = ( (c-b)x10/a)=100/sample (g)
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Z3) 8 g 38 FLE T/ (crucible)E 105C A%
71N AZY F AR 1~3g& AZHE =ridel 43 A&
7} Eol9lE E7HYE 600C 3] 3} Z(Isotemp Muffle Furance,
Model No. 602025, Fisfer Scientific USA)ol} 4 2417t ot <
AN AT 3328 200C ol3t2 W7 ARE 43
AE £/ E Ao desicatord] ¥ 3087 Wyd &
AE FHstoq FFS FAS

ZBE(%) =32 FEABEA +100 / A EFA

ohuliah 34

AdE A8 10 g& FFF 50 mlg} o gAd7|(IKA
Works (Asia) Sdn. Bhd. T25-B, Malaysia)Z i 3}(14,000
rpm, 2 min)3}ed slurry & Y4152 (4,000 rpm, 20 min)3k &
o 7} %) (Whtaman No. 2)] &3}Azit}h. dgdlo] 12% TCA
solutiong FZ(0 ml)2.2 A A7) tg Whid) 147
A ¥ 945 (4,000 rpm, 20 min)3 ¥ JHEL g
A5 9L 3 3 A5 Y ethyl ether 50 mlE 71319 TCA
o} lipid& A A3 33 WHE-3 o 35S 3)F). ¢ E2
£ 40T evaporator® %3 ¥, Z29HL 02 N sodium
citrate buffer (pH 22)Z 5~10 mlZ XA & &4&
menabrane filter2 o 3}3}e] 2Fo}u] At B4 7)(Biochrom
20, Pharmocia, Sweden)Z E43}4t}.

FNEH 49 Fol9 334

N&E 1ge AzZEeg230 9e F ternary sloution 40
mlg 713 & 442853 E hot plate (350T)d] 23 F
HEESAAT 7HEESE ANEE 100 ml Eeh23d ¥
o] 27548 F718l9 100 mlg 2 F o] AL ICP 7]
7](AtomScan-25, Thermo Jarrell Ash Corporation (TJA),
USA)el ¥o] #7185 4ol &#Fg FFsirt

AW A9 Y

A8 10 gl E¢7180 150 mlE ¥ 72712500
pm)E 3£ 7} v} 5le o H(Whatman No.1 185 mm)3+ &
2 ZAte] BA] EFR71EH 100 mlE o) &3t wha), §5
AT o] delo] BE 1/3 FE(FA 1/3) rhate] A4
& #(Union 5KR, Made in KOREA; 3,000 rpm, 10 min)gt
% 3}2(lipid layer)-& # 3} sodium sulfate anhydrousE
A&t G FRE FF ARG ¥ AL evaporator
{BUCHI Rotavapor R-200Swiss; 55T, 25 min)& o] &3}
AL FE390h A2 F5F 0T g dartag
2N 58 F 1.0~2.0 mge] 55 A A 4% sulfuric
acid (40 m! H,S0;/1000 ml methanol)&-9 3 miZ 7}3hod
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JS o) 25~3 plg 23t GLC(HP 6890° GLO)E o] £3}]
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A o] 7 DATAE SAS program (2003)& o]-&3}
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Table 29 4] \tERduko} 2ol Ak o] H-4hZ
T ¥o) 7 B 817%E YEQL, 5 s
2+ 598% (T 51, H4l, 542 6459%¢] FEAFS
WAtk 239 FEFe =80 15%2 718 Bk, 53
ol 03%2 7} vt g Ae o) 187%E /Mg Bk
I, =dd 45%2 7HF ATk R K89 79%2 g
23, =¥ 09%2 7HF 2 AtH1,89,1213)
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Table 33} 2l =Ad= taurine, alanine, histidine, lysine
al

59 sgo] UM, =Alel= histidine, glutamic acid,

Table 1. GLC condition for analysis of fatty acid

Ttems Condition

Column Allech AT -Silar capillary column

30 mXx0.32 mmX0.25 pm

Initial Temp; 140°C, Final Temp; 280
Injector Temp: 240°C Detector Temp; 250C
Programming Rate: 2°C/min

Flame lonization Detector

Carrier Gas  He

Flow Rate 50 ml/min

Split ratio 100:1

Detector

Table 2. Comparison of composition of byproducts in Elk (%)

Elements Crude Crude Crude
Water .

Treatments fat protein ash
Tail 65.6 13 16.9 1.8
Testes 649 1.2 154 1.8
Sinew 59.8 11 18.7 1.9
Antler 64.7 1.6 74 79
Blood 81.7 0.3 45 09
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Table 3. Composition of free amino acids of byproducts in Elk

(mg/100 g)
Treatments

Amino acid

Sinew Testes Tail Blood Antler
Alanine 7.9 58 294 33 13.5
Arginine 28 0.3 205 - 46.6
Asparagine 0.9 0.7 19.8 12 33
Asparatic acid 20 - 10.2 - 38
Cysteine 0.8 1.2 6.6 0.7 13
Glutamic acid 6.8 11.5 54.3 51 25.2
Glycine 6.0 52 228 75 11.3
Histidine 7.7 11.9 144 103 6.6
Isoleucine 0.7 2.03 9.4 1.3 24
Leucine - 3.6 194 25 5.2
Lysine 7.2 6.0 424 5.0 13.7
Methionine 1.34 21 194 - 24
Phenylalanine 13 18 228 12 38
Proline - - - 28 -
Serine 3.7 3.0 17.3 13 44
Taurine 8.5 104 189 3.67 134
Threonine 2.1 17 12.5 0.7 42
Tyrosine 1.8 2.5 18.0 1.3 53
Valine 19 33 209 21 48

taurine, lysine 59 & o] woton, =old= glutamic
acid, lysine, alanine, glycine, phenylalanine 59] &3] &
otch =3, =doj= histidine, glycine, lysine 59 3§ % o]
wokon, =4 glutamic acid, lysine, taurine, alanine,
glycine 59} gaFo] @orth2,11,14,15]. A M+ leucine
% prolineo] A& A A, ¥4l A< asparatic acids}
prolineo] HZxA] ¢ktom, wujoXE prolineo] A&
A &ttt 8o XM= arginine, asparatic acid, methionine
Fol AE2HA ¥R, SEAME prolineo] REHA ¢t
BAEE FAA 508 S84 F53 Fa) ofueit
FE eI, 54F 58A H& /- oAt #
S etk A 2 AlE B3E ol alanine, glutamic
acid, glycine, histidine, lysine, taurine 59} 3gko] =33,
asparatic acid$} prolineg] sh&Fo| i}

%89 §2) obvate] 24& ZAIY 23 glycineo] &

Bt g

olieg 2 F& HYLoH, aspartic acid, glutamic acid,
alanine, proline, arginine 5o} Hlx 3 & WABE et
W1, isoleucine, tyrosine @ histidine §ol 7}% @& A
HHE HYuvn Bod vk Aui11,14]

lsEE

Table 49 A= AlERAMEY v F3-S el
=go K* Ca’t, P* 8838, 11533.14, 147228 2o %2 3
3 9oy, =Ae K, Ca’t, o] 444.84, 166.61, 24287
o|qth HulE K, Mg®*, PT0.56, 11836, 1105.240| Q 1, =
Ao K, Ca*t, P o) 294.40, 330.49, 514.320]Q1 0.0, =@ &
F*, K, P* o] 344.13, 1023.62, 157.220|Qt}. Cu’* & =1
g 8ol b BT, 5ol M Ko, FT e 5y
ol 7b% Bt:, B0l % AT Mn' T e Ego 713
2ot 57, wul, 5¥o] /P3¢ AUk Zn*' e H§0] 7}
A g9k, Bu7h b3 A KYe Sujg) 58 744
F83 99T, A6 HF Hen, Gt e Hgo] 7}
F ER39d Mg % 589 713 T893, 534 7}
A AU P 580 7H3 FESAT, 58 A HA F
FHo] YAk v Ze] FFL H&o] AZ FHI TH
ZF& Vel sitie,7,89,12].

R|parata:

Table 5 M Alg FAHE9 APt 248 Yepigith
E8olA myristic acid, stearic acid, eicosatrienoic acid,
arachidonic acid o] ®o] &f=o] JAUn, HHE pal-
mitic acid, palmitoleic acid, oleic acid, linoleic acid So] &
o] grf-Eof 9dglon, Fuld & palmitoleic acid, oleic acid,
linoleic acid Fo] ®o] #HH UAT H&d &HE X
s ahate] ghago] <7t Eokod, v EXxAutaty &
ol vrgd v, 58yle gFEES) AW 54
% =) Hlste] @3] A vyt

Z&U 9 AubE AN A3 Ex st A WAbe] X8R
AV RO 84 Fol FiEY AN, bdE EXS AW
docosahexaenioc acid (43.73%)7} o+ gfEHo] lslen,
stearic acid (6.26%)} palmitic acid (5.92%)% 42 %F &7

Table 4. Composition of minerals of byproducts in Elk (mg/100 g)

Ion composition

Treatments — & Fe'* Mn’” Zn’” K* Ca’ Mg P*

Antler 44409 476+86% 19+06" 214144 88831434  11533.1£7099.7°  502.1+36.2" 14722.0+8153"
Sinew 37+09% 163471 01200° 11.7+£09%°  44483+242° 166.6£51.1° 3241449 24297 1+457°
Tail 55+06" 404+121% 05202° 92+145 1420.6+180.8* 729+121% 11836+62°  11052+68.9°
Testes 234077 782+123% 12+05° 19143 2044477 330.59 +98.6° 69.9+89°  5143+331%
Blood 21+06° 3441+522% 03+00° 145+26% 10236+326" 86316 17715 157.2+16.6°

Mg®" **“P: Means+SD within row with different superscripts are significantly different (p<0.05).



Table 5. Composition of fatty acids of byproducts in Elk (%)

Treatments
Fatty acids - -

Antler Sinew Tail
C14:0 08+0.1* 05+0.0° 03+0.0°
C150 1.0+0.0" 0.8+0.0° 0.8+0.0°
C16:0 27.9+03¢ 319+01% 31.1+0.1°
Cl6:1 48+0.0° 88+00" 84+05"
C17:0 13+0.3% 08+0.1° 1.6%0.1%
C18:0 155+02" 12.0+0.2° 122+0.1°
(181 30.9+0.7° 3244024 328+03"
C18:2 8.0104° 105+00"  106+01"
€203 08+0.0* 0.2+0.0° 03+0.0°
C20:4 89+04 18+04° 20+0.0°
SFA 466 46.2 459
USFA 534 53.8 541
MUFA 35.7 414 112
PUFA 17.7 126 129

AB

:MeanszSD within row with different superscripts are
significantly different (p<0.05).
C14:0(myristic acid), C15:0(pentadecenoic), C16:0(palmitic acid),
Cl16:1{palmitoleic acid), C17:0(magaric acid),
C18:0(stearic acid), C18:1(oleic acid), C18:2(linoleic acid),
C20:3(dihomo-¥- linolenic acid), C20:4(arachidonic acid).
SFA(Saturated fatty acid): C14:0, C15:0, C17:0, C16:0, C180.
USFA(Unsaturated fatty acid): C16:1, C18:1, C18:2,

€20:3, C204.
MUFA(Monounsaturated fatty acid) : Cl6:1, C18:1.
PUFA(Polyunsaturated fatty acid) : C18:2, C20:3, C20:4.

Table 6. Compositon of free metal ion of byproducts in Elk

(ppm)
Elements + . - -
Treatments Na K Mg Ca

Tail 94.5 265.8 8.2 6.2
Testes 132.2 149.1 46 5.6
Sinew 2249 93.7 24 5.6
Antler 2139 165.7 69 174
Blood 286.5 338.1 2.7 6.9

o] gttn B st goH12,14,15].

2 gol2 =

Table 60l x| UEbdnte} Zo] At FAHEF Y] #1
29 ¥ Na'e] 3¢ %¥o] 2865 ppmo.2 7H3
1, Zujol 945 ppmo 2 714 Ak K & 58|
gol gHiH o] AR, Z o= 938 ppmZ 7+ A7)
Ho} ATk Mg = vl 82 ppmO2 M ol -5
ol AR, HA AA FHRH YA Ca¥T e Hg
174 ppm2 2 3] F78HA FHHof AL, v A 5§

o
L

9 N g o2
fo o ¥
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4 ¥ 5, 50, 54, 53 59 fg opvlxeit F§F
4 B %8 M glutamic acid, lysine, taurine, 5o
histidine, glycine, lysine, U]l glutamic acid, lysine,
alanine, %419 histidine, glutamic acid, taurine, =730j
= taurine, alanine, histidine So] Zo] &5t 2715
o e ¥ =go K', Ca®t, PY, 7} 717} 8884, 115331,
1472 (mg/100g)¥ 1 Fe’", K', P 7} zt7} 3441, 10236,
157.2 (mg/100 g). =ujol= K*, Mg, P*7} 7}z 14206,
1184, 11052 (mg/100 g), HAoli= K', Ca’", P* o] Z+2}
2944, 3305, 5143 (mg/100 A o™ =W K', G, PT
7} 77} 444.84, 166.61, 242.87 (mg/100 g)ol Htt. §-2] o]
LgFg B Na' 9 K& 149 doox 7Hdusn
Mg™" & melolA 123 Ca¥' e S4dA 7 g
Had g Fabs Boh oA ool o] Boith
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