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Analysis of Food Components of Korean Deer Antler Parts

Boo-Yong Lee*, Ok-Hwan Lee and Hyeon-Son Choi

Korea Food Research Institute

Physicochemical properties of freeze-dried upper and middle parts of Korean raw antler were investigated and
analyzed. Moisture contents of upper part and middles part were 51.7 and 63.6%, respectively. Contents of crude
protein, crude fat, crude ash, and carbohydrates of upper part of antler were 66,91, 3.52, 22.70, and 6.87%,
respectively. Whereas those of middle part were 52.64, 2.50, 34.54, and 6.07, respectively. Phosphorous content
was the highest in both upper (2562.0 mg%) and middle (2536.0 mg%) parts. Glycine (7597.9 mg%) and
glutamic acid (5769.4 mg%) were major amino acids in upper part, glycine (9612.0 mg%) and proline (5906.3
mg%) in middle part were the major amino acids. Free sugars including fructose, glucose, sucrose, and maltose
were not detected. Palmitic acid (upper part 30.83%, middle part 32.23%) was the major fatty acid in crude fat
of both upper and middle parts. Vitamin A (retinol) contents of upper and middle parts were 16.40 and 12.32
1U/100 g, respectively. Vitamin C was not detected. Upper part of antler showed the highest redness (8.18),
whereas middle part showed the highest lightness (71.72) and yellowness (8.13). The color difference (AE 27.11)
between upper part and middle part was distinguished remarkably.
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AlE %F 02g8 AHE3] FHdted 50mL YZo] Wi 6N
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ok o)E 110°C L 2oA 24A17F 7HREIA7] F i ebe]
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Al st HPLCE H,02 483t 5 4ke ARS8t pH 5.0
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2,

HIEF2] A

ACACH ™9 wh ASE oF 20g A #F T A8
Eol9d= wd7)e) $&-8d(chloroform : MeOH : H,O=1:2:
0.9, viviv) 190 mLE B3, 5,000 rpmolA 5%7F 2gk, &F
4t 22X E S0mLe thA] F27)e ¥ 187
23 F gAr|&e) ARAE BT &7)3 WA s}
th AEer Brt @ RdAFHoRTE 5o FEE

T2 AnBehrze) RoT BRGPUEFOT SRS

W

patd



54 S22 Z3sks] A A 35 W A 1 3 (2003)

fA F st AebEEEAth FE53 FgzzEe] 2N
KOH-EtOH 20 mLE A &3] ¥of SFdzPgx|olA 30&7H
7HESIAIZISL 20 mLe] FRTE WA fllM A ¥
& g AerIE AW FEAAT AlEEE 250 mL &
AedFo] L7153, As71E 0mL SHFE AF3 &
H e o ai‘iﬂ' 50 mL °ﬂE‘°ﬂEﬂE~E— ‘ﬂ°“¢1%°ﬂ Ha
27t AEE] FE3 thy FEEA AEHESS tE £
AFZ AT T A1?540“01] 40 mL OHE‘oﬂEﬂEe g
3] wkE &5l JHEZ S BOoY, JHEZES BT F
o] 1% phenolphthalein® 23 S/HTE MAsle] ¢z 4
S AT S B s dEAHEE Eopd F
FHMERS Yol FEE AASE g3/ &, ZdF
£02 °ﬂEﬂ 2 AASAY. ZUATLEY MeOHS 10 mL
E Yol 2R3A =9tk 045uL membrane® Z & 3}35loq
o9 10uLE HPLCO FHsiith. FFEZS retinol, AHE-
g ZY 2 reversed-phase column(u-Bondapak C, 30X
039 cm, Treland), A&7]E UV detector(325 nm), ©154 &
AL acetonitrile : MeOH : HHO=88:10: 2(v/vlv), &&=
0.55 mL/min, Z2H E9] 5= 40°CHT}.

O-L'P\LI\)—!:UI

HIE{RI C

ACACH @] wet AR 2 g& T F 5% HPO, 100

2 7hste] A2oX 127 9t FE3A, 045 um mem-
brane® & oJ3sted o3k 20 uLE HPLCO) FYeAch At
€3 Z'¥d2 NH, column(High performance carbohydrate
column, 4.6X250 mm, USAYIR 2 A&7+ UV detector(
237 254 nm), ©1573-8H2 acetonitrile/50 mM NH,H,PO,
(70:30, v/v), £ 10mL/min, AH 2] 2LEE 40°C,
HFA) k2 ascorbic acid, TYHS 20 uL Tk

M
SAAZE A FHE 60~80 mesh2 F3)3te] A=A

(Chromameter CR-300, Minolta Camera Co., Japan)Z

(L, lightness) 22§ (a, redness), 2= (b, yellowness)% %

Aok old AMES FFEMAvte] B, HAw =

2}2} 97775, 0.49, 1.96°1 ATt

Zo o nE

A=go] prareke. Al 51.7%, FH 63.6%°1ATH
o] AWAFELS Table 17 7o) SAAZRS A8 AEg
Iy ZE 66.91%, ZAY 3.52%,

3B 2270%, B5E 687%01QYa, FE 2T
52.64%, ZA 2.50%, Z3)5E 34.54%, SFIEL 6.07%2

Table 1. Approximate composition of freeze-dried deer antler
(%, dry basis)

Crude Crude Crude  Carbohy-
protein fat ash drate

Antler  Moisture

Upperpart  5.20 6691 352 22.70 6.87
Middle part ~ 4.25 52.64 2.50 34.54 6.07

Zhe A s ZJHOM Ael Etie & AolE Bt o
A Egle] o] gol EAs7] WER] A= J&L%

Zeh Aol 74 Sunwoo M9 AfolA A

2 57.13%% AU/t FoiRt 22 FAE UrE‘rk“_ 7Ur

Yx|5l= A o)Ak EF 23EY AeE AUH] 3

B 22 UEARE A 24.56%, SH 34. 90%i X378k Hong

0o Aol 72 FFE YeiAT

NS

opoj=it =M

g0 opicAl AL B4 AFE Table 28 2. 4
o] A$oE glycinet glutamic acid®] o] 742+ 7597.9
mg%, 5769.4 mg%Z THE olu:=AtSel] Hla] EAl Wbt
cystine®] 6933 mg%hZE 7P AUk

Zel = glycined proline Fo] ZtZF 9612.0 me%,
5906.3 mg%E =™ cystineo] 496.7 mg%= 7Hg Z3Ath
el S v B o glycine®) ol AiET F
el A=A el dulel F B valine, threonine,
leucine, isoleucine, lysine, methionine, phenylalanine 5 Z
Fojm|iite] BE FuE EAFE Ao UENARL &
gake Aot Eu) 217t 169404 mg%, 119345 mg%= 3
ol "4 opn|iAte] ko] Hotth. o9 Ade =&
o] opniAt SFFo) glycineol 7FE &4 Wehd Bae®e]
Az 2 el s Aol glycine ol FHaL o]
wAF e =4 Vebd Sunwoo 7] Adelw 22 A

follE E¥o] e FFEo] oA FelFe] o=
735 A2E Aoty Aoy, At i =FlA
fructose, sucrose, glucose, maltose™

Table 2. Amino acids composition of freeze-dried deer antler
(mg%, dry basis)

Amino acids Upper part Middle part
Asp 47534 3586.7
Ser 2105.1 17034
Glu 5769.4 55314
Gly 7597.9 9612.0
His 1901.2 804.1
Thr 22652 ‘ 1732.8
Arg 38559 43424
Ala 4178.4 4136.3
Pro 49254 5906.3
Cys 693.3 496.7
Tyr 1117.8 814.9
Val 2867.1 18174
Met 1065.0 770.1
Lys 3581.6 2690.1
Ile 1044.0 1069.5
Leu 37524 2286.2
Phe 2365.1 1568.4
Total 538383 48868.8
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Table 3. Fatty acids composition in crude fat of freeze-dried
deer antler
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Table 5. Vitamin A and C contents of freeze-dried deer antler

(%, crude fat dry basis) (IU/100 g)
Fatty acid Upper part Middle part Vitamin Upper part Middle part
Myristic acid 3.92 5.57 Vitamin A 16.40 12.32
Palmitic acid 30.83 3223 Vitamin C D -
Palmitoleic acid 1.39 0.82 UNot detected.
Stearic acid 17.33 14.29
Oleic acid 16.32 10.81 Table 6. Hunter's L, a and b values of freeze-dried deer antler
Linoleic acid 10.24 744
Linolenic acid Y - Antler L a b AE
Arachidic acid 1.17 1.39 Upper part  45.09 8.18 3.55 2711
Eicosenoic acid 15.77 2427 Middle part ~ 71.72 379 8.13
Behenic acid 1.12 1.20
Erucic acid - -
Lignoceric acid 1.91 1.97 2 233 A= Table 63 Zv} Aol Y=% 45.09, 4
DHA - - A 818, A= 5550190t} v Foile 8% 7172, A4
Total 100 100 T 379, A% 8130|130t Aol =do] AtiFor gol
DNot detected. EAs7] e M=t Fo Btk 52 AoR AdEHS
o} o33 Ade SUoRLE At TR H2 He
PSS 8 ¥ F AN ole M o3 Bk,
Rlgkat x4 Az, BA ANE AIE AE BT,
FRAET 589 2] WS AL 2L BHE @ st Foel Al Al AB g 27112 A3
AR Tble 33 Pk BAARE & FUEAL 2AY OB A Moz vepioh oot 201 w5 5405
Zol b9 el BAES Ab AMNE pamitc i HFle Ax8 A% IE A RO TR
30.83%, stearic acid 17.33%, oleic acid 16.32%, eicosenoic ZohE AlgHo] daek A2 g oF 357 A
acid 15.77%<c ©llth. FWF-$1= palmitic acid 32.23%, e sotell Fa AWs g9 o] Aes] AwEdTh B
gicosenoic acid 24.27%, stearic acid 14.29%, oleic acid AA D3} AR apdEls Ao AsEy H2 e HE
10.81% ©1rt. € linolenic acid, erucic acid, DHA % A= g F88 AR AdE
2 AEFA &Uth o= Sunwoo T70] Hargt AuRb &
qel Amele B2 Zgoisi. e <

2718 =4

g0l H718 L Table 49} 7ol Aol 2t =R
A P7F 2562.0 mg%, 2536.0 mg%® 7V A VEREAL, Ca,
K, Na®] o2 =/ gF=o] AU Sed HEHA L%
th po] o] 7t =A FREHe] At Bilg Bae®e]
A3 Y Ca, P5Y #7114 ko] =4 elRd Sunwoo 57
o] A& Aole 7ro Agko|tt.

H|E|-DI AdC
£ el Sole) HE] A 2 CE 43 A3l= Table
5s>Jr ﬂn} ek A9 49 4 EHOM 16.40 TU/100 g, =TH
oflA 12.32 TU/100 g2 AiollA =4 velgt) vl ¢
= Ae T BFA HEHA &k
Mz
SAAXT AHE 8 Aot T Bde] Aeg AP

Table 4. Minerals content of freeze-dried deer antler

2 HL

et
i wlo
Ny

2 2
51.7%, 63.6%°1Ath TAAxS & Ao mdHRA
66.91%, ZAH 3.52%, Z3|% 22.70%, Br3HE 6.87%°)%
o} wet Frie] vk 5264%, 2R 2.50%, 23
34.54%, &8s 6.07%C19 0k AdelAl 7 B F71E
. P2562.0mg%)°l AL, glycine(7597.9 mg%)3  glutamic
acid(5769.4 mg%)7} 7V ol iE opu|iitelgt). Fu
o] 7b Be BI1EE P(2536.0 mg%)°l1 L, glycine(9612.0
mg%)# proline(5906.3 mg%)°l 71 ol EFE ofnwit
olgdth At =t EFAM fructose, sucrose, glucose,
maltose’= AEEA] 2okt), ZAE2] Ak Aot
2] BTA] palmitic acid”} 30.83%, 32.23%Z 7P ol
shprEo] itk BIER A= AUl7h 1640 1U/100 g, S
7} 1232 TU/100 =2 WAIEE ¥IERR] Ce EolM HEHA

(mg%, dry basis)

Antler Na K Ca Mg Mn Se P Fe Zn
Upper part 202.0 259.0 1960.0 73.6 0.037 Y 2562.0 15.65 1.75
Middle part 117.6 1345 1865.0 717 0.021 - 2536.0 0.84 1.44

DNot detected.
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