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Study on Amino Acid Contents in Deer Horn

Free amino acids in ‘water extracts and totdl amino acids in hydrolystates of
Deer Horn were analyzed by amino acid autoanalyzer (Technicon PNC-1 Type).

The results obtained from this study are as follows;

1) 17 kinds of amino acid,  including 7 kinds of essential amino -acid in human
nutrition except tryptophan were identified and quantified.

2) Of all free amino acid contained in water extract, glutami¢ acid is the
- richest, and then comes Ala, Gly, Leu, Lys, valin in that order.
Of all total amino acid which are closely related with nutritional valuation’
glycin is the richest, and then comes Glu, Lys, Ala, Leu, Ala, Pro, in that
order.

3) Besides 17 kinds of amino acid, ‘one kinds of unknown amino acid are found
in water extracts and hydrolysates.
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Table | —Standard Amirio Acids Mixture

Amino Acids G";}%’éﬁﬁenr L‘!.' ter Amino Acid Grams per Liter

2. 5millinmtar
1. DL-Aspartic acid (Asp)  0.3327 10. DL-Methibnine . (Met)  6.97%
2. L-Threonine (Thr)  0.2977 11. L-Iseleucine (ew) -~ 0.3280
3. DL-Serine (Ser) 0.2627 12. L-Leucine (Leu) 0.3280
4. DL-Glutamic acid (Glu)  -0.3678 13. DL-Tyrosine (Tyr) 0.4530
5. DL-Proline (Pro)  0.2877 4. DL-Phenylalanine  (Phe)  0.4130
6. Glycine Gly)  0.1877 15. Ammonium ‘Sulfate 0.3302
7. DL-Alanine  (Ala)  0.2227 16. DL*Lysine HCI (Lys) 0.4567"
8. DL-Valine (Val)  0.2927 17. DL-Histidine HC1 H,0 (His) 0.5240
9. L-Cystine (Cys)  0.1805 19. L-Atginine HCl (Arg)  0.5267
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Table [-—Measurement Condition™

Column Size:
Temperature:
Ton Exchange Resin:
Flow rate:
Buffer Solution:
Ninhydrin:
Buffer Solution:
Buffer Change:
Chart Speed:
Wade Length:

Analysis Time:

6.3mm IDX140cm
60°C contant
Chromobeads-Type A

30ml/br. (0.5m}/min)
30ml/hr.

PH 2.875, PH 3.8, PH 5.0 Na-Citrate Buffer sol.
Gradient eluticn Device (Autograd).

6 inch/hr.

1. 15mm tubular flowcell, 570nm (red)
2. 8mm tubular flowcell, 570am(yellow)
3. 15mm tubular flowcell, 440nmcgreen)

21 hrs.
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Table I —Contents of Free Amino Acids in Deer Horn (mg/g)

ERANT ERE

Amino Acids Asp. Thr. Ser. - Glu. Pro. Gly.
Deer Horns 0. 0506 0. 0936 0. 1429 0.5727 0.1932 0.5267
Amino Acid Ala. Val. Cys. Met. Isoleu. Leu.
Deer Horn 0.5494 0.2160 trace trace 0,089 0.3367
Amino Acid Tyr. Phe. NH; Lys. His. Arg.
Deer Horn 0.0946 0.1715 0.6104 0.2882 0. 1541 0. 0635

Table N —Contents of Total Amino Acids in Deer Horn (mg/g)

Total Free Amino Acid: 4.0730

Amino Acids Asp. Thr. Ser. Glu. Pro. Gly.
Deer Horns 28. 6822 16. 3018 15.4759 69. 9661 33.0193 87.7369
Amino Acids Ala. Val. Cys. Met. Isolen. Leu.
Deer Horn 41,7656 27, 8605 trace 0.8393 9. 8400 42, 0660
Amino Acids Tyr. Phe. NH..  Lys. His. - Arg.
Deer Horn 7.8143 24,6251 53. 9900 49. 6716 25. 9380 44,2470

Total Amino Acid: 285.8167
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Table I, Table NelA R& wielzko] FEHEHF]. amino acide HRols] iyl Zolu]
kil glolA cysteine whgo] tracez ‘L]-%:L-Methionine% Pl A - trace® e
Zolul ol A& PEBRIBMRES Y-S Folx Hfb ofv] xBpe BT o] WRI P Zol
vl xR BIER R AT Binks#HEd 93 Tryptophang b3 g o
sEEH ] Gow Rees™o| o spal BN-HCL, 100°C] PRUETE = 24551 K548 Threonine
o] #J 5.3%, serineo] 10.5%71}5:12114-1 3lg o] xS, Moore5- %4 o] sl 22%??5] Jiiibid
Z}#iFs threonine, cysteine, tyrosine¢ # 5%, Sering # 10% ssidzia stgon
Valine, isoleucine®] 4@t Rite] wie} 70BN LS oF A$x ot webd]. Thre-
onine, Serine, Cystine, Tyrosine, Valine, Isoleucine 5-9] EEfEi= £ GE2T}
S0 EBAT. 2o} o gL EHTAA WEH e AL REEES SR
AE #ATE d & JEE] .
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“Bi$ EEY FRE Table I 0 Table N9} o™ Tryptophang B Ade] BHE
3t essential amion acid® ¥] Zslo] 17489] ofn] xfko] SEfS 3} .

o] FEFel dsted (1) ohv]x=fRe] 2481 HARE (1) LA =] BRRG (1)
Ammonia®] BB (N) Ammoma WAt ofvl =Mt MEMN= B89 KEE 44 o
23 7o), :

otnf - ERe| éﬂﬂ‘]ﬁ’ﬂﬂkﬁ———l‘able Tl A ¥& whel zbol ifolw) ko] o sho} BT
(L#)KBRAA glutomic acids} 7} o] &&sle] 9 Ala, Gly, Leu, Lys,
Val, 9] JHo = wonl Cys, Met, 2 traceo]t}. Zo}u] oA = Gly, Glu, Lys, Arg,
Leu, Ala, Pro,Jio 2 @3 Cystein-& traceo] 7. Methionined MEfgEo] o).

SO e BRe] MEBAR—- Aol =B S B (me/e) HRT ne JHoln] kol A
+= leneine] 4. 3367mg, lycin 0.2882mg, valineO] 0.2160mg, Phen 0.1715mg, Thre
0.0930mg, Isolu 0.089mgo] v Metg trace°] Zote] . Mol A& lycine] 49.6716mg2
7} @3 Leu, o] 42. 066mg, va1°] 27. 8605mg, Phe 24.6257mg, Thre. 16.3018mg, Isolu.
o 8400mgo] t}. Methlomne 0.8393°. = i3] A8 T43le g s 4554 g1
A3 Trypts 4% 25 s otk _

Ammoniao| By BR—Asp, Glust Z¢ A&3I¢EL MASMs NHE fol 5
™ ninhydrinXfl 4 FEA DYDA, Co, NH;&e ofn|xfgie] walgoz o] shge 4
RYe EEFOZA olu i s o & ;l"/} AR Slo]A ol =M A NH,
7} 0.6104mg/go] 3. Zxo}n] wFho] A &= 53.9900mg/ge] NH,< B4:5491 o},

Ammoniag Redh ot ool KMl —EHE LW 209 XBRohe  HEEETE ol A
ammonia® KRS obw] mEEEE 3.4626mg/gol ] Zrolu] k] kmujolE BRAHE oF
v) MBS 231.8267me/gel ot bk KEAKEE Methionines) BBARIGI N = #
HA @€ #Re ekstort Bks]o] MethionineM{L#7™ (methionine sulfate)= o]



September, 1976 & A# B 3 A 9

ASP. peaketo] frEdts A o] o AA). :
=g R 9 Zolv] /347 chromatogram peaksr I15(NH,), 16(Lys)Ate]le] {rE S
peakE KRHERYHOI .. Fo = FHBERSITA et

= E ]

HREE (RS KK 2 Bk @y dete] doln] mft % Zobv] ko] &&d
d)3te] amino acid autoanalyzer(Techinicon, PNC-1)2 3l fERy 23k 2.

(1) Tryphtophan& Epslat 7/ Ashel HEF MHolw] wBk(Isoleu, Leu, Lye, Meth,

Phe, Thy Val.)& w%ste] #8 17/ olv] =& WRE&ES AT

(2) BEFKBE DS Hfolr) =2 gultamic acidrs} 747 @ol &fse] I Ala,
Gly, Leu, Lys, Val.2] Jgo]c}. &xoln] el A & glycino] 7}4 sgi Glu, Lys, Arg,
Leu, Ala, Pro,% JEo = wr}. cystein® R, \%ﬂ-uliyﬁﬁoﬂ A XF traceo] i methi-
onine-S JE@Eoln] mBhdl] 4] traceo] 3L Zrolu] ] /‘(‘1“‘—“& W ifEo] o,

(3) BEHS KEFW 2 BIMKDRHAA 1782 otn] xfistol] 18] REZWHEE A%

X 3

1) #E(, KES, BREIHT 65,665 (1975)

2) sy, KEEEgi 11 (1960)

3) W.C.Heso, J.Lab. Clin,Med 32, 1163 (1947)

4) HBEFET, 73/ BATSTE, LBREA 79(1964)

5) Ibid., 63(1964) ‘

6) Ibid., 76(1964) \
7) Technicon Instrument Co., Amino Acid Antoanalyzer Instruction Manual AAA-1 (1970)
8) Ibid 21(1970)

9) M.W. Ress, Biochem.]J., 40, 632(1946)

10) C.H.W.Hirs. S.Moore, W.H.Stein, J.Biol. Chem.,235, 633 (1970)

11) BXfES 3A, RMoEMESH, JWER 461(1971)



