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Amino Acid Composition and Relationship of the Five Venerid Clams
(Mollusca, Bivalvia) in Korea

Ho Seop Yoon, Yun Keun An, Sang Duk Choi and Jung Kim'*

Aquaculture Program, Fisheries and Ocean Science, Chonnam National University, Yeosu 550- 749, Korea
'Aquaculture Research Center, Chonnam National University, Yeosu 556-901, Korea

Amino acid composition and relationship of the commercially valuable five Korean Veneridae, Profothaca
Jjedoensis, Ruditapes philippinarum, Meretrix lusoria, Saxidomus purpuratus and Cyclina sinensis were compared.
The major amino acids of five species in Veveridae clams were ureanine, taurine, proline, glycine, alanine and arginine.
A similarity of amino acid between C. sinensis and M. lusoria was highest (0.94) and lowest (0.52) for between
C. sinensis and P jedoensis, respectively.
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Table 1. Five species of the family Veneridae were sampled randomly from 3 sites of the Korea coasts for body composition analysis

Species Shell length (mm) Shell height (mm) Shell width (mm) Body weight (g)
Protothaca jedoensis (EZ W) 46.26:+3.68 37.07+4.76 26.35+2.18 6.11£1.12
Ruditapes philippinarum (B} ) 36.95+2.23 25.55+2.09 17.58+1.10 3.83+0.71
Meretrix lusoria () 73.4146.05 59.98+4.40 38.61%3.01 19.69+4"54
Saxidomus purpuratus (7N&7Y) 79.29+4.37 61.90+£2.61 42.46+1.61 48.08+4.16
Cyclina sinensis (7H7-2}) 51.69+2.09 53.33+3.18 33.25+3.32 13.34£2.07

Table 2. Operating conditions for amino acid autoanalyzer

Items Conditions
Instrument Amino Acid Analyzer (Sycam S-433H, Germany)
Column Cation Separation LCA(/Li) 4.6*150 mm

Buffer solution pH 3.20 0.2M Li-citrate

pH 3.20 0.2M Li-citrate

pH 3.20 0.2M Li-citrate

0.4 M NaOH

Amino acid-ninhydrin (440 nm)
Amino acid-ninhydrin (570 nm)
Sample volume loaded20 pL

Detection
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Table 3. Composition amino acids in muscle of 5 species of the family Veneridae (unit : mg/g)
Amino acid Protothaca jedoensis  Ruditapes philippinarum Meretrix lusoria  Saxidomus purpuratus  Cyclina sinensis
Aspartic acid 19.85 20.57 16.26 25.32 12.94
Glutamic acid 24.02 22.73 18.89 32.62 14.24
Glycine 17.93 26.34 18.80 13.79 15.46
Alanine 12.65 1522 12.41 12.21 991
Serine 8.87 10.77 8.74 11.53 6.73
Proline 11.06 9.85 1.81 13.79 2.39
Cysteine 2.61 3.00 2.36 1.95 2.70
Arginine 9.71 12.00 9.04 12.14 7.54
Tyrosine 6.62 8.55 6.36 6.91 4.59
Threonine 7.00 8.06 6.50 7.96 5.32
Valine 7.43 8.71 7.30 8.03 5.94
Methionine 6.50 6.67 581 ° 7.90 4.21
Isoleucine 5.33 5.75 5.09 6.04 3.74
Leucine 11.21 12.14 9.63 14.11 6.69
Phenylalanine 4.69 5.74 4.35 5.68 343
Histidine 11.12 6.44 11.56 5.79 3.98
Lysine 10.77 10.40 11.16 11.86 7.23
Total 177.37 192.94 156.07 197.63 117.04
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Table 4. Composition amino acids in viscera of 5 species of the family Veneridae (unit : mg/g)
Amino acid Protothaca jedoensis Ruditapes philippinarum  Meretrix lusoria  Saxidomus purpuratus Cyclina sinensis
Aspartic acid 14.78 15.57 20.45 9.40 12.80
Glutamic acid 15.54 16.20 23.44 11.44 17.04
Glycine 15.74 17.46 19.28 7.43 17.21
Alanine 9.33 10.84 13.39 5.02 9.88
Serine 7.04 9.77 8.73 6.18 6.66
Proline 2.45 1.81 2.81 2.96 1.91
Cysteine 2.59 248 2.34 1.89 2.09
Arginine 7.80 11.00 21.93 4.47 7.08
Tyrosine 4.73 5.48 7.40 2.25 4.64
Threoine 5.59 5.92 6.68 3.65 5.07
Valine 5.91 6.88 7.72 5.10 6.29
Methionine 428 5.41 6.78 4.05 4.37
Isoleucine 3.52 4.56 5.09 2.84 4.10
Luecine 7.05 9.34 11.67 5.32 7.33
Phenylalanine 3.85 4.08 4.98 2.07 3.1
Histidine 7.74 8.45 11.46 1.97 4.50
Lysine 9.29 13.75 13.62 6.46 7.01
Total 127.23 149 187.77 82.5 121.09

Ao T8 e Qe TR ot AR glutamic
acid, aspartic acid, glycine, alanine 2! leucines°] 3T T2
PR o) ieAate] TR Z42F 24.02, 19.85, 17.93, 12.65 2
1121 mg/g® Yebdal, F dohvlient Jese] oF 48%S
Atz gtk A WS Pk Qs T8 7ol
wARS: glycine, glutamic acid, aspartic acid, alanine 2! lysine
£olQit), FQ Aol iake] A ke A7) 15.74, 15.54,
14.78, 933 2 9.29 mg/g® WePk o™, & 7rdohu] At A3
9] oF 64%% AA|BkaL QAU

upHgt 252 3k gl 8 oAk glycine,
glutamic acid, aspartic acid, alanine 2 leucine=CI AT} F8.
FAohu)eAke] I gheRe- Z17F 26.34, 22.73, 20.57, 1522 %
12.14 mg/g? VR, F oAt AEF2 oF 50%S
A8k ATk, v Wk sk Qs F8 7o)
AR glycine, glutamic acid, aspartic acid, lysine ¥ arginine
o7 vepdtt, 2 FAotlieabe] A SRk 247 17.46,
16.20, 15.57, 13.75 & 11.00 mg/g2 & JEPESH, & 7o}
o)At RS oF 50%F AFIBEAL AT

WE 2as LAY e T2 T ARS glutamic
acid, glycine, aspartic acid, alanine 3 histidines=°]3/t}. F8
Aol eAke] g 217 18.89, 18.80, 1626, 12.41
11.56 mg/g? VEREL, & dotn)ial AEF2] °F 50%E
AAska oigick W WAS sk JlE T8 Aok
ARe olutamic acid, arginine, aspartic acid, glycine %! lysine
o7 Yelth F8 Aok ake] 7 SRS 2h2} 23.44,
21.93, 20.45, 19.28 X 13.62 mg/g2® WERHOH, & gt

uliedk BEF] oF 53%2 AXsn sieh.

Mz 5L AL Q= T2 Aol AR glutamic
acid, aspartic acid, leucine, proline ¥ glycine <=°|3ith F&
Aol ate] FAIEERS 212 32,62, 25.32, 14.11, 13.79 &
13.79 mg/g VEREIL, & /oAt AETY oF 50%E
AR ATk AFAN W TS e 78 ok
wARS glutamic acid, aspartic acid, glycine, lysine 3 serine
w02 Vel $2 Aol Ak A TR 217t 11.44,
9.40, 7.43, 6.46 4 6.18 mg/g =07 VER oM, & o]
A ARE] oF 50%E Ak ST

TpEeE R 284S TSI v 2 Tk AR
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5192 Aaka Ak Rk W TAskm Sl 72
FAolm) AR glycine, glutamic acid, aspartic acid ¥ alanine,
loucines= 0 % LeksITh. 70 ToAte) 74 9L 2
7+ 1721, 17.04, 12.80, 9.88 2 7.33 mg/g? UEPHo™, & +
AJolml At AARF oF 53%E At 33Tk

el7lellA 831 £ 5ot 5 threonine, valine, methionine,
isoleucine, phenylalanine, lysine, leucine 9 histidine= 718
Z70e] &R tha v FE YERISITE Leucine &
A 7REEE 2ol whe g VRERIQITE. S uid el
AE v wEke A et AR B s Ehd
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Table 5. Free amino acids composition in muscle of 5 species of the family Veneridae

(unit : mg/g)

Amino acid Protothaca jedoensis Ruditapes philippinarum ~ Meretrix lusoria  Saxidomus purpuratus Cyclina sinensis
Ureanine 142.36 105.30 208.85 127.52 232.30
Amnine 59.63 13.60 46.32 42.46 45.66
Arginine 10.20 20.89 55.38 29.48 26.46
Taurine 76.74 68.61 68.09 90.21 57.42
a-aminobutyric acid 0.98 0.19 1.78 2.15 1.70
Aspartic acid 1.51 5.94 4.81 10.53 4.72
Asparagine 64.53 1.57 12.21 23.99 0.00
Glutamic acid 7.01 12.28 50.73 42.14 2637
Proline 63.72 51.43 41.01 114.20 29.41
Glycine 59.72 51.28 41.29 83.67 30.96
Alanine 53.10 19.37 87.05 65.84 59.12
Valine 18.20 3.76 27.39 26.34 14.14
Isoleucine 12.77 2.30 21.81 19.40 10.01
Leucine 13.04 3.51 31.72 34.94 11.91
Tyrosine 3.95 1.65 14.44 14.13 3.24
Phenylalanine 3.80 2.04 14.48 15.16 2.49
Total 591.26 363.72 727.36 742.16 55591
Table 6. Free amino acids composition in viscera of 5 species of the family Veneridae (unit : mg/g)
Amino acid Protothaca jedoensis Ruditapes philippinarum — Meretrix lusoria  Saxidomus purpuratus Cyclina sinensis
Ureanine 117.83 117.52 124.53 119.89 160.02
Amnine 65.84 16.00 46.80 4291 48.82
Arginine 0.00 25.88 4733 44.22 9.44
Taurine 70.38 71.99 69.46 92.23 54.20
a-aminobutyric acid 0.47 0.44 2.96 1.58 2.28
Aspartic acid 422 7.13 4.13 17.08 3.23
Asparagine 3.17 1.42 12.58 28.29 0.00
Glutamic acid 30.45 15.66 48.93 58.93 20.05
Proline 54.58 63.44 40.85 125.13 24.57
Glycine 53.22 61.17 42.20 85.17 25.46
Alanine 40.96 23.25 80.55 61.71 45.15
Valine 17.19 4.63 26.24 30.20 10.68
Isoleucine 11.18 2.74 20.57 21.68 6.85
Leucine 7.80 4.33 31.45 35.53 4.97
Tyrosine 2.46 2.27 13.53 13.10 0.89
Phenylalanine 2.49 2.27 15.15 0.00 0.58
Total 482.24 425.14 627.26 777.65 417.19
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2N B8 s gl 2 fejoln| ik ureanine,
taurine, asparagine, proline % glycine=0|3ith. 8 frElofn]
AR FAISFERS- 737 142,36, 76.74, 64.53, 63.72 4l 59,72 mg/
o UERtd, & fejolu)eAl R oF 69%E AFAIskL
olgitt, Az Wge FASHT Sl T2 frEjobrAl
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vRR)Er 288 AT Qe £ FEotn| Ak ureanine,
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g 288 FAEl 9l FQ FElopr| Ak ureanine,
alanine, taurine, arginine @ glutamic acid=]th. 8 ¢
obu)ARe] FAIEEES ZH7) 208.85, 87.05, 68.09, 55.38 %
50.73 mg/g2 YERT, & fElohwAte] QRS oF 65%%
ek gk B WS S gl 78 frElobx
AFL- yrea, alanine, taurine, glutamic acid 2 arginine= % U}
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AR oF 59%S AFASkaL AT

Nz 288 FAsk e T2 fElob) Ake: ureanine,
proline, taurine, glycine % alanines=0]Att. F=& Feloto]i
Alo] pAdElRe 72t 127.52, 114.20, 90.21, 83.67 X 65.84 mg/
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F0 Feobm|Abe] 1A B 27} 12513, 119.89, 92.23,
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ok 62%% AFAIBHL AT

THRRr N 282 TS Sl 8 frElov] eAkE: urea,
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Abo] PAFERS 717} 23230, 59.12, 5742, 45.66 2 30.96 mg/g
2 e, & freloh Al 4EFe] oF 77%E AAIskaL 3l
ook 7pEeE W s s 78 frEloprlieAlS
ureanine, taurine, amnine, alanine ¥ glycineT™ o2 EKTEH
Fo flotu)eate] 74 TR 27} 160.02, 54.20, 48.82,
45.15 9 25.46 mg/gC. 2 YEREO™, F fajotuiAt AR
) oF 80%% AFAI8EIL ASATE.
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asparagine, glutamic acid, proline, glycine 9 alanine
ERE3) vl vtha B2 @RS 7P 3 QSITE. Asparagines Bl
Foll ]3] 2829 mg/eR ¥ FAF eI
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Table 7. The similarity indices based on body compositional analysis

Species A B C D E
A -
B 0.89 -
C 0.87 0.82 -
D 0.87 0.88 0.82 -
E 0.88 0.84 0.94 0.75 -

A: Protothaca jedoensis, B: Ruditapes philippinarum, C: Meretrix
lusoria, D: Saxidomus purpuratus, E: Cyclina sinensis.
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Fig. 1. UPGMA dendrogram of the Veneridae based on Pearson cor-
relations.
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