Journal of Life Science 2007 Vol. 17. No. 1. 125~131

©JLS/ISSN 1225-9918

OF E=50} Mot 2H=9| 0f0[mat W X8t
2 8 %
AT A &AL

Received August 25, 2006 /Accepted October 24, 2006

At

[

e

Z 0]

=
ro

Studies on the Amino Acid and Fatty Acid Compositions in the Seed and Pulpy Substance of Feral
Peach (Prunus persica Batsch var. davidiana Max.). Han-Soo Kim'. School of Applied Life Science, Pusan
National University, Miryang 627-706, Koren — Amino acid and fatty acid compositions of the physio-
logical activity substance in the seed and pulpy substance of feral peach (Prunus persica Batsch var.
davidiana Max.) were analyzed for the use as an biohealth functional processed products. The prox-
imate compositions in the vacuum freeze dried seed and pulpy substance of feral peach were carbohy-
drate 63.92% and 75.11%, crude protein 27.85% and 12.77%, moisture 3.61% and 4.69%, crude fat
1.21% and 4.80%, crude ash 3.41% and 2.63%, respectively. Total amino acid contents in the protein
of feral peach seed were 3,444.35 mg%, and the major amino acids were aspartic acid(681.10 mg%),
glutamic acid(495.48 mg%), alanine(283.66 mg%), serine(251.36 mg%), proline(229.80 mg%), ly-
sine(192.31 mg%) and leucine(191.34 mg%), respectively. Total amino acid contents in the protein of
feral- peach  pulpy substance were 1,064.02 mg%, and the major amino acids followed aspartic
acid(250.15 mg%), glutamic acid(129. 63 mg%), lysine, proline, leucine, alanine and serine, in a de-
creasing order. The richest total amino acid content contained in feral peach seed and pulpy substance
was aspartic acid, followed by glutamic acid. The amount of free amino acids of feral peach seed were
6,215.34 mg%, and the major free amino acids were glutamic acid(827.25 mg%), threonine, valine and
B-aminobutyric acid, respectively. Free amino acid contents of pulpy substance were 683.82 mg%, and
the major free amino acids were glutamic acid(339.49 mg%), serine proline, alanine and Y-amino-n-bu-
tyric acid. Especially, in the case of glutamic acid, it was highest. The compositions of major total fatty
acid in the lipid feral peach (Prunus persica Batsch var. davidiana Max.) seed and pulpy sabstance were
linoleic acid(Cisz, n-6) and linolenic acid(Ciss, n-3), particularly.
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Table 1. Amino acid auto-analyzer operating conditions for pro-
tein bound amino acid and free amino acid analysis

Items Operating Conditions
Biochrom 20, Pharmacia Biotech. Ltd (U.K)
Buffer 24 ml/hr, Ninhydrin 20 ml/hr
440 nm, 570 nm

Sodium (Sodium High Performance
Column EEC, 200 mmx4.6 mm),
Lithium (Lithium High Performance
Column, 200 mmx4.6 mm) type

ion exchange resin column

Sodium & Lithium citrate buffer
(Pharmacia Biotech. Chemical Reagent)
32°C-66°C-80°C-35°C

Instrument
Flow rate
Wave length
Column

Buffer Solution

Temperature

Rt £ B4

Z+ Age AA AR chloroformmethanol(C:M=2:1,
v/v) Egog AL F53 § 14% BF-MeOHZ methyl
esterg} A]# gas chromatography(Hewlett Packard HP 5890
series 11, GC, US.A)ZA EAstged, 77|84 24L
column: ultra 2(crosslinked 5% Ph Me Silicone) 25 mx0.32
mmx0.52 pm film thickness, injector temp. 210°C, FID de-
tector temp. 300°C, split ratio 65:1, flow rate(carrier gas) 1.4
ml/min.(N), column temp. 160~250°CZ 3}4 E-E %ol 4
o #& Fo A} 24E BA A0 4 AR g
& peak HA Hld) 3 A HREE(%)E BAFHLH, 2
¥4 £7& Table 29 Yehiic

SHX2
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Table 2. Gas chromatography operating conditions for fatty
acid analysis

Items Operating Conditions
HP 5890 series II

ultra 2(crosslinked 5% Ph Me silicone)
25 mx0.32 mmx0.52 pm film thickness

Oven temperature 160°C to 250°C

Injector temperature  210°C

Detector temperature 300°C

Flow rate (carrier gas) 1.4 ml/min. (N)
Detector Flame Ionization Detector
Split ratio 65:1

Instrument

Column




Table 3. Proximate compositions in the vacuum freeze dried
seed and pulpy substance of feral peach (Prunus per-
sica Batsch var. davidiana Max.)

. Seed Pulpy Substance
Composition
Content (%)

Moisture 3.610.57 4.69:0.61
Crude fat 1.2140.34 4.80+0.51
Crude protein 27.85+2.12 12.77+1.23
Crude ash 3.41+0.16 2.63+0.27
Carbohydrate 63.92+3.19 75114262

"Mean+SD (n=3).
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Table 4. Compositions of protein bound amino acids in the seed and pulpy substance of feral peach (Prunus persica Batsch var.

davidiana Max.)

(unit: mg%)

Seed

Pulpy Substance

Amino Acids (A.A)

Composition, % to Total A.A.

Composition, % to Total AA.

Monoamino acid & monocarboxylic A.A.

Clycine 154.09+2.28™ 4.47+0.05 45.87+0.92 431007

L-Alanine 283.66+2.97 8.24+0.07 68.62+1.08 6.45+0.08

L-Valine 147.98+1.64 4.3040.04 49.49+0.25 4.65£0.01

L-Leucine 191.34+1.72 5.56+0.04 70.17+0.11 6.59+0.00

L-Isoleucine 88.11+2.16 2.56+0.05 28.09+0.09 2.64+0.00
Monoamino-dicarboxylic A.A.

L-Aspartic acid 681.10£9.72 19.77+0.24 250.1541.74 23.51£0.13

L-Glutamic acid 495.48+3.18 14.39+0.08 129.63+1.21 12.18+0.09
Hydroxy-A.A.

L-Serine 251.36+1.45 7.30+0.03 63.58+1.35 5.98+0.10

L-Threonine 152.38+1.27 4.42+0.03 43.29+1.46 4.07+0.11
Thio(sulfur)-containing A.A.

L-Cysteine 13.24+1.51 0.38+0.03 0.00£0.00 0.000.00

L-Methionine 49.37+1.44 1.43+0.03 12.70+0.18 1.19+0.01
Diamino-monocarboxylic A.A.

L-Lysine 192.31+2.21 5.58+0.05 7797+0.14 7.33+0.01

L-Arginine 177.20+1.37 5.14+0.03 49.18+1.09 4.62+0.08

L-Histidine 85.89+1.85 2.49+0.04 26.06+0.15 245+0.01
Aromatic A.A.

L-Phenylalanine 151.14+1.54 4.39£0.03 38.08+1.11 3.58+0.08

L-Tyrosine 99.90+1.11 2.90+0.02 33.88+0.38 3.18+0.03
Imino acid

L-Proline 229.80+1.63 6.67+0.04 77.26+1.25 7.26x0.09
Other

Ammonium chloride’ (361.04+1.71) - (154.92+1.14) -
Total A.A(TAA) 3,444.35+39.05 99.99 1,064.02£12.51 99.99
EAA” 972.6311.98 319.79: 3.34
EAA/TAA(%) 2824+ 0.30 30.05+ 0.26

Not calculation, Essential amino acids ; valine, leucine, isoleucine, threonine, methionine, lysine, phenylalanine,

"Mean+SD (n=3).
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8 ofuAk2 aspartic acid(681.10 mg%), glutamic acid
(49548 mg%), alanine(283.66 mg%), serine(251.36 mg%),
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mg%)5 o £o8 2A4H e Ao Yeith of F as-
partic acid ¥ glutamic acide F o}vj=t E/-89 42z

1977%, 1439% % AA5te] @i d 74 F ofv ity g F
2o AP 1 9 arginine(177.20 mg%), glycine
(154.09 mg%) 2 phenylalanine(151.14 mg%) 5% & 7
ZHAT E3, EEFol #& T 74 F opnjibe]

ZFe 1,064.02 mghE, ©]%F aspartic acid 250.15 mgh% 2

Table 5. Compositions of free amino acids in the seed and pulpy substance of feral peach (Prunus persica Batsch var. davidiana

Max.) (unit: mg%)
Sequential Amino Acids Seed Pulpy Substance
Peak (AA) Composition , % to Total A.A. Composition , % toTotal A.A.

1 O-Phospho-L-Serine 1871:121" 0.30+0.01 5.35£0.87 0.78+0.02
2 Taurine 10.000.09 0.16+0.00 7.9320.83 1.16:0.02
3 O-Phosphoethanolamine ND™ - ND -

4 Urea 381.54+4.25 6.14:0.05 ND -

5 L-Aspartic acid 125.36+2.17 2.02+0.02 15.89+1.21 2.3220.04
6 Hydroxy-L-proline ND ~ ND -

7 L-Threonine 526.92+6.72 8.4820.09 19.41£1.19 2.84+0.04
8 L-Serine ND - 45.35+1.32 6.630.04
9 L-Asparagine ND ~ ND -

10 L-Glutamic acid 827.25+5.58 13.31+0.07 339.49+4.55 49.65+0.15
11 L-Sarcosine 111.01£1.16 1.79£0.01 16.28+2.86 2.38+0.09
12 L-a-Aminoadipic acid 93.61+2.04 1.51£0.02 9.35+1.08 1.37+0.03
13 L-Proline 205.01+4.15 3.30£0.05 38.19+1.64 5.58+0.05
14 Glycine 74.63+1.27 1.20£0.01 2.98+0.21 0.44£0.00
15 L-Alanine 285.61+2.23 4.60+0.03 36.75£1.72 5.37+0.05
16 L-Citrulline ND - ND -

17 L-e-Amino-n-butyric acid 136.39+1.09 2.19£0.01 2.01:0.33 0.29+0.01
18 L-Valine 376.82+2.34 6.06:0.03 22.28+1.05 3.26:0.03
19 L-Cystine 151.02+1.67 2.43+0.02 2.96+0.41 0.43+0.01
20 L-Methionine 83.8310.48 1.35£0.00 1.10£0.22 0.16=0.00
21 Cystathionine 88.92:1.13 1.43:0.01 1.4240.22 0.21:0.00
22 L-Isoleucine 34.9211.74 0.56+0.02 11.15+0.80 1.63£0.02
23 L-Leucine 98.45x2.11 1.58+0.02 9.010.99 1.32:0.03
24 L-Tyrosine 245.30£3.25 3.95+0.04 9.72£0.90 1.42+0.03
25 p-Alanine 255.82+1.86 412+0.02 1.89+0.14 0.28=0.00
26 L-Phenylalnine 352.43+3.74 5.67+0.05 17.50+1.52 2.56+0.05
27 DL-8-Aminobutyric acid 374.51+2.98 6.03£0.04 0.35£0.02 0.0520.00
28 L-Homocystine 153.94+1.44 2.47+0.01 0.16=0.03 0.02£0.00
29 Y-Amino-n-butyric acid 191.73+1.51 3.08£0.02 36.49+1.07 5.34+0.03
30 Ethanolamine 148.01+2.00 2.38+0.02 4.44+0.55 0.65:0.01
31 Ammonium choride’ (151.24+1.72) ~ (46.43+1.28) -
32 5-Hydroxylysine 206.00+2.11 3.31£0.02 2.31+0.21 0.34:0.00
33 L-Ornithine 45.740.19 0.74+0.00 0.96+0.14 0.14£0.00
34 L-Lysine 80.91+1.18 1.30+0.01 4.44+0.62 0.65:0.02
35 1-Methyl-L-histidine 81.93+2.01 1.32+0.02 1.4620.25 0.21+0.00
36 L-Histidine 77.63:1.30 1.25:0.01 5.79£0.91 0.85+0.03
37 3-Methyl-L-histidine 109.05+2.22 1.75£0.03 3.09+0.77 0.45:0.02
38 Anserine 119.76+1.19 1.93£0.01 ND -

39 -a-Aminoguanidinopropionic acid ND - ND -

40 L-Carnosine 88.21:1.94 1.42+0.02 ND -
41 L-Arginine 54.37+2.00 0.87+0.02 8.32£1.11 1.22+0.03
Total A.A. 6,215.34+72.35 100.00 683.82+29.74 100.00

"Not calculation, "Mean#SD (n=3), "ND, not detected.
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Table 6. Compositions of fatty acids in the seed and pulpy substance of feral peach (Prunus persica Batsch var. davidiana Max.)

) Seed Pulpy Substance
Fatty Acid
Peak Area(%)
Lauric acid(C12:0) 0.22+0.01° 0.330.01
Myristic acid(C14:0) 0.22+0.00 0.85+0.01
Palmitic acid(C16:0) 8.47+0.42 7.30+0.43
Margaric acid(C17:0) 0.76+0.01 3.80£0.11
Stearic acid(C18:0) 2.28+0.12 2.2820.12
Arachidic acid(C20:0) 0.10£0.00 -
Behenic acid(C22:0) 0.22:0.00 1.950.08
Lignoceric acid{C24:0) 0.22+0.00 0.23+0.01
Saturates 12.49+0.56 16.74£0.77
Mpyristoleic acid(C14:1) 0.100.01 -
Palmitoleic acid(Cl6:1) 0.10+0.00 0.47+0.01
Margarolec acid(C17:1) 0.54+0.02 0.20£0.01
Oleic acid(C18:1, n-9) 10.75+0.44 2.93+0.18
Eicosenoic acid(C20:1) 0.65+0.01 313+0.17
Docosenoic acid(C22:1, n-9) 0.43+0.02 9.6310.46
Tetracosenoic acid(C24:1, n-9) 0.54+0.01 1.1540.21
Monoenes 13.11£0.51 17.5121.04
Linoleic acid(C18:2, n-6) 48.86+1.25 35.80+1.92
Linolenic acid(C18:3, n-3) 23.45+1.72 28.74+1.68
Eicosatrienoic acid(C20:3, n-3) 1.41+0.28 0.63+0.04
Eicosapentaenoic acid(C20:5, n-3) 0.32£0.01 0.23£0.02
Docosahexaenoic acid(C22:6, n-3) 0.32+0.01 0.33£0.01
Polyenes 74.36+3.27 65.73£3.67

"Mean+SD (1=3).
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