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Abstract

To investigate the flavor components of sun-dried ray, Raja fcrasc, the contents of such as free
amino acids, nucleotides and their related comrounds, total creatinine, betaine, TMAO, fatty acids,
and volatile compounds were analysed. The content of total free amino acids was 1773.3mg% on.
dry basis and the abundant amino acids were taurine, lysine, leucine, alanine, glycine, glutamic acid,
proline, and valine in order and these amino acids accounted for €0% of total free amino acids in
sun-dried ray. In the nucleotides and their related compounds, hypoxanthine was the most abundant.
Ammonia-N was the most abundant, resulting 26.49% of extractive nitrogen which was 1065.€mg%
and next free amino acid-N, total creatinine-N, and nucleotide~-N in order. In the fatty acid
composition of total lipid and neutral lipid, polyenoic acid was abundant holding 42.0%, 45.3%
respectively. In phospholipid, the ratio of polyenoic acid and saturated fatty acid were similar to 39%
respectively. The predominant fatty acids in total lipid, neutral lipid, and phospholipid were Cis:o,
Coz:es Cisit, Cisio, and Cyp:s. In the volatile compounds, isocaproic acid, caproic acid, isobutyric acid,
and butyric acid were the major portion of the 8 kinds of volatile fatty acids detected and 2-butanone,.
pentanal, and 2-methylpropanal were the major portion of the 8 kinds of volatile carbonyl compounds
detected and also trimethylamine was the major portion of 2 kinds of volatile amines detected. It
was presumed from the results that the reciprocal action of taste compounds such as free amino acids,
nucleotides and their related compounds total creatinine, betaine, and TMAO and volatile compounds
such as volatile carbonyl compounds, volatile fatty acids, volatile amines, and ammonia played an

important role for the characteristics of flavor of sun-dried ray.
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Table 1. Proximate composition of sun-dried

ray (g/100g)

. Crude Crude Crude -
Moisture protein lipid ash Salinity

15.4 71.3 2.8 5.4 3.1

Table 2. Contents of VBN, amino-N, CoV and
pH in sun-dried ray

VBN* Amino-N oH CoV**
(mg%) (mg%) (meq/kg)
60. 98 95. 82 7.17 97.67

* yolatile basic: nitrogen

*% carbonyl value
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Table 3. Contents of free amino acids in
sun-dried ray
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Amino acids
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Table 5. Contents of nitrogenous compounds
of extract in sun-dried ray

Ile 42.6 4.6 2.4
Leu 193.1 20.6 10.9
Lys 216.2 41.4 12.2
Phe 42.4 3.6 2.4
Met 28.1 2.6 1.6
Thr 33.5 3.9 1.9
Val 102.1 12.2 5.8
His 95.2 25.8 5.4
Arg 21.2 6.8 1.2
Tau 303.4 34.0 17.1
Asp 34.4 3.6 1.9
Ser 40.7 5.4 2.3
Glu 137.6 13.1 7.8
Pro 112.9 13.7 6.4
Gly 154.3 28.8 8.7
Ala 192.4 30.2 10.8
Cys 20.2 2.3 1.1
Tyr 3.0 0.2 0.2
Total 1773.3 252.8 100.0
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Table 4. Contents of nucleotides and their
related compounds in sun-dried ray

Nucleotides and

C Content

2}3%0{33;6(1 (umole/g)
ATP 0.1
ADP 0.4
AMP. 0.1
IMP 0.8
Inosine 0.9
Hypoxanthine 12.1

(mg/100g)

Component Content % to Ex-N
Ex-N 1965. 6

Nucleotide-N 177.0 9.0
Free amino acid-N 253.0 12.9
Ammonia~-N 519.0 26.4
TMA-N 2.1 0.1
TMAO-N 12.0 0.6
Betaine-N 121. 4 6.2
Total creatinine-N 183.0 9.3
Recovery(%) 64.5

7t 519.0mg% 2 744 BgEd olx steElHFel
o ahgsle] gl 249 TMAOZL Azu 4¢f
B34 % ool ¢Rolyt Bol A= A
Foz Arslelxch® 173 LAAEFOH
o o o] B TMAOE wtbd 7HAH T4
FESY AR 9Fom gHA gla, betaine
£ 5484 Y $xitE QAT ERA F
RS AT BkE e sgth = 32
#obelde] W HEg A st Zaolelg Russel
o] g& g vehida sglch g FEO
o AmE R Aol A3 L4 sle] omission test®
F9g A7 felotlmal 4 AR ED] F2
FAL ¥z sgch £ AgY ALE HHLE
we folrlmale]l F1 FAE T ALE A4
o ez dataad By, Fa3doteld, sl
U TMAO So] Az Zsisle] 224 4L ¥ A
L= 445 RVt wEstedls] S5 Y
Aol 2A AT Aoz 44Hd.

gzl @ vhgstes]d 44 T EL T
FH 2 FAR ] 92.5%, AAA] 5.5%HA. K

i



Vol. 14, No.4 (1985)

A, YFE AFABALE sl
ARt WA o E shesterdly 3A3, $474
% 449 AazgdE 245 A3E Table 63}

i)

2o 3R BARNRAAE Bl AA

Table 6. Fatty acid composition of total
lipid, neutral lipid and phospholipid
separated from sun-dried ray

(area %)
) . Total Neutral Phospho-
Fatty acid  jipig lipid lipid
12:0 trace 0.1 trace
14:0 0.9 1.2 1.5
15:0 0.5 0.6 2.0
16:0 22.6 20.6 25.3
17:0 1.5 1.3 1.9
18:0 10.0 9.1 8.5
20:0 0.2 0.1 0.2
22:0 0.4 0.4 0.3
Saturated 36.1 33.4 39.7
14:1 0.2 0.2 0.6
15:1 0.8 0.2 0.2
16:1 3.2 3.5 3.4
17:1 1.5 1.1 2.1
18:1 16.0 16.1 14.6
20:1 0.2 0.3 0.2
Monoenoic 21.9 21.4 21.1
18:2 1.3 1.5 1.4
18:3 1.4 1.5 1.2
18:4 0.3 0.3 0.4
20:2 0.5 0.4 0.5
20:4 7.0 8.3 5.4
20:5 4.6 5.4 3.6
22:2 1.9 1.8 2.4
22:4 1.0 1.0 1.1
22:5 3.5 3.7 3.4
22:6 20.5 21.4 19.8
Polyeonic 42.0 45.3 39.2
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Table 7. Contents of volatile compounds in
sun-dried ray

(area %)
Volatile compounds Content
Volatile fatty acids
unknown 7.6
acetic acid 9.3
propionic acid 5.3
isobutyric acid 13.5
buytric acid 11.9
isovaleric acid 8.1
valeric acid 11.4
isocaproic acid 19.9
caproic acid 13.9
Volatile carbony! compounds
ethanal 2.1
propanal 5.2
2-methylpropanal 19.8
butanal 4.4
2-butanone 26.5
pentanal 20.2
unknown 7.0
2-methylpentanal 5.6
hexanal 9.1
Volatile amines
methylamine 7.6
trimethylamine 92.4
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