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Abstract

The flavor constituents and functionality of small kingfish were studied as affected by two stage enzyme
hydrolysis (TSEH). Total free amino acid contents in water extract, autolytic extract and TSEH of small
kingfish were 541.3 mg%, 8,245.3 mg% and 6,636.6 mg%, respectively. Major free amino acids in TSEH
were hydroxyproline, glutamic acid, proline, leucine, phenylalanine, lysine, arginine. As for nucleotides and
other bases, IMP, TMAO and total creatinine were principal components in TSEH. And the major inorganic
jons in TSEH were Na, K, P, Cl and PO,. Also TSEH of small kingfish revealed very higher Angiotensin-I
converting enzyme inhibition effect than those of water and autolytic extract.
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Table 1. Comparison of free amino acids of small king-
fish extracts as affected by water extraction, autolysis

and enzymatic hydrolysis (Unit: mg%)
. Enzyme me
Water Autolytic hy droilysate hmysate
extract extract
O (In

ps" 7.3 18.4 14.8 21.7
Tau 167.8 381.3 211.6 270.8
PE" 4.5 5.1 - 6.4
Urea 194 29.7 16.9 18.3
Asp 43 294.3 312 120.7
Hypro" 6.6 - 54.1 670.3
Thr 12.0 368.8 19.5 165.0
Ser 9.5 322.9 15.6 143.3
Glu 26.4 637.5 105.3 546.2
Sarco” - 16.2 2.7 16.9
o-AA" 0.5 55 1.0 08
Pro 25 74.7 337 413.7
Gly 22.6 165.8 26.6 86.1
Ala 322 498.5 61.4 280.3
Cit" - 2.1 8.0 273
o-AB" 0.2 1.4 1.8 19.7
Val 8.1 485.9 30.3 275.4
Cys - 108.3 14.9 67.4
Met 45 356.4 433 238.3
Cysta” 0.4 32 1.4 -
Tle 10.5 467.8 259 314.8
Leu 10.4 894.9 108.5 619.1
Tyr 6.1 4543 31.6 173.4
B-Ala 0.2 - 3.1 5.5
Phe 7.0 607.6 61.3 447.1
v-AB” 03 5.8 452 489
(NH3) 8.4 29.1 8.9 17.2
DL-AIY 0.5 45 2.4 51.0
Om" 1.1 7.8 24.4 14.6
Lys 221 675.8 474 513.7
His 80.9 275.7 89.4 214.0
3-MH" - 3.6 12.1 43.0
Ans 429 229.2 110.0 3229
Arg 22.1 793.2 90.3 462.8
Total 541.3 8,245.3 1,354.6 6,636.6

"PS: phosphoserine, PE: phosphoethanolamine, Hypro: hydroxy-
proline, Sar: sarcosine, (-AA: a-aminoadipic acid, Cit: citulline,
o-AB: a-aminoisobutyric acid, Cysta: cysta-thionine, y-AB:
y-aminoisobutyric acid, DL-Al: DL-allohydroxylysine, Orn:
ornithine, 3-MH: 3-methylhistidine
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Table 2. Comparison of nucleotides, TMA(O), total

creatinine and betaines in small kingfish extracts as
affected by water extraction, autolysis and enzymatic

hydrolysis (Unit: mg%)
. Enzyme Enzyme
X;:z A:):gz:t:c hydm{ysate hydrolysate
@ a

AMP 10.7 5.2 9.0 8.7
IMP 3235 292.2 335.2 3172
TMAO 1452 168.6 219.7 1744
TMA 15.8 47.6 7.6 11.7
Total 3426  290.7 340.9 304.7
creatinine

Betaine 55.2 43.8 47.7 53.6
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Table 3. Comparison of inorganic ions in small kingfish
extracts as affected by water extraction and enzymatic

hydrolysis (Unit: mg%)
Water extract Enzyme hydrolysate (II)
Na 293.9 514.6
K 3925 397.0
Ca 12.5 20.0
P 312.8 3119
Mg 19.9 24.3
Cu 0.7 0.2
Fe 1.0 0.8
Cl 570.7 818.9

PO, 336.3 587.9
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Table 4. Comparison of peptide-N and ACE" inhibition
effects in small kingfish extracts as affected by water
extraction, autolysis and enzymatic hydrolysis

Enzyme Enzyme
hydrolysate hydrolysate

Water  Autolytic

extract extract ) (I
Peptide
content 109.0 163.0 189.5 160.5
(mg%)
ACE
inhibition 22.2 74.2 87.2 89.9
ratio (%)
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izl sledalEe] s U F9 3l
Angiotensin-I ¥ & A (ACE)?] 2H-8-& A &#jdtch= A
o] delA gledl®, & Ay oA AT J2BER

oleldt 75 A S 7L Q= Aol diste] gy
. d45E 2 Aprlistday, a4 AR
He)e e} ACE A2 4% A7A-E Table
4] Jehct

AR Fo| HEE YL 109.0-189.5 mehA
Ae5E, A7tis), L'F*H@V\'r' Fo2 guol
wolt). ACE A58 22.2~89.9%24], 23} 4%
g o 2 B0 ﬁ""j“’]"]’ A7 A3l Aol w3 o
53 52 * 3=
3 ACE A &5 AdatA ol <3ke] Ae]l& Hol
3 9l=Hl, o]+ ACE Hallzo] SEe|= o= o3
S o} HrEE Aol ofs) Suhilale] Hase] A
H e F70} olvlAt wid ) e HEjz e
EAd of & 3k 7] wFolela AP,

2 %

NE2g FAVFRE Fviaae] gt FANA,
AtlAM At e 284 PAAIE Y f-E o]-ol2}
£ BReIM, 28 2HAolE YR 7FER 224
Brrsolars Aulge © 215ae 24 371
sich. 48 gels] A53E U Avhaselay,
1, 27} ey dage] felollnyt S 247
541.3, 8,245.3, 1,354.6 mg% % 6,636.6 mg%°]3] 1L,
hydroxyproline, glu, pro, leu, phe, lys % arg 5] 59
o}l Alol il IMPY 292.2~335.2 mg% 75 o]
Zh aftel] & zole flen, TMAO ¥
145.2~219.7 mg% = ¥l wol = At =
&}, total creatinine-2- 290.7~342.6 mg%2 321 ol
w8 §F Aol 2A| WSk, betaine FFL 43.8~

55.2 mghE A d2f FZol| ulE P Aol A
9] gtk 428 Ao Aol ol o 2A
Na, K % P7} o402 gshor, go]L o2 Claf
PO.2| jtefo] gotar, Eupeol wal Fo A Ee §
g Ae|7} A} A8 Ao gej=3ake o5
&, A7k, EhisdAR o7 ghgko] wil
o, ACE A s} &A= 2aF A EsdBo] 89.9%
22X dpFgoht rpptastd ol vl AF3E] &
o} ACE A &j5o] -3t 712 2 vJehyjr}.

ZAl =

o] =& FHN MM AU 1995~964 % FHF
AR ATAR S A7) Ao pax At o
Folui, ofof] ZFAL=Fct.

2 #

1. Oh, K.S,, Kim, J.S. and Hur, J.W.: Processings of flavoring
substances from small kingfish (in Korean). Korean J.
Food Sci. Technol., 31, 1339-1344 (1999)

2. Oh, K.S,, Lee, EH,, Kim, M.C. and Lee, K.H.: Anti-
oxidative activities of skipjack meat extract (in Korean).
J. Korean Fish. Soc., 20, 441-446 (1987)

3. Ryder, J.M.: Determination of ATP and its breakdown
products in fish muscle by HPLC. J. Agric, Food Chem.,
33, 678-680 (1985)

4. Hashimoto, Y. and Okaichi, T.: On the determination of
TMA and TMAO (in Japanese). Bull. Japan. Soc. Sci.
Fish., 23, 269-272 (1957)

5. Sato, T. and Fukuyama, F.: Electrophotometry, 34, 269-
272 (1957)

6. Konosu, S. and Kaisai, E.: Muscle extracts of aquatic
animals-3 (in Japanese). Bull. Japan. Soc. Sci. Fish., 27,
194-198 (1961)

7. Yoo, J.H., Kwon, D.J., Park, J.H. and Koo, Y.J.: Use of
nisin as an aid reduction of thermal process of bottled
Sikhae. J. Microbial. and Biotech., 4, 141-145 (1984)

8. K 8 oML 1 BRER{ LSS 9. &, ¥, pp.
240-243 (1976)

9. Fiske, C.H. and Subbarow, Y.: The colorimetric deter-
mination of phosphorus. J. Biol. Chem., 66, 375-377
(1925)

10. Umemoto, S.: A modified method for estimation of fish
muscle protein by biuret method (in Japanese). Bull.
Japan. Soc. Sci. Fish., 32, 427-435 (1966)

11. Cushman, D.W. and Cheung, H.S.: Spectrophotometric
assay and properties of Angiotensin-{ converting enzyme
of rabbit lung. Biochemical Pharmacology, 20, 1637-1648
(1971)

12. Kim, D.H.: Food chemistry. Tamgudang, Seoul, p.30
(1985)

13. Hayashi, T., Yamaguchi, K. and Konosu, S.: Sensory
analysis of taste-active components in the extract of



14.

15.

16.

17.

ZA7ge] Friame] el

boiled snow crab meat. J. Food Sci,, 46, 479-483 (1981)
Russel, M.S. and Baldwin, R.E.: Creatine thresholds
and implications for flavor meat. J. Food Sci., 40, 429-
430 (1975)

Ukeda, H., Matsuda, H., Kuroda, H., Osajima, K.,
Matsufuji, H. and Osajima, Y.: Preparation and separation
of Angiotensin I converting enzyme inhibitory peptides.
Nippon Nogeikagaku Kaishi, 65, 1223-1228 (1991)
Suzuki, T., Ishikawa, N. and Meguro, H.: Angiotensin I
converting enzyme inhibiting activity in foods. Nippon
Nogeikagaku Kaishi, 57, 1143-1146 (1983)

Kim, T.J., Yoon, HD,, Lee, D.S., Jang, Y.S., Suh, S.B.

18.

1349

and Yeum, D.M.: Angiotensinl converting enzyme inhi-
bitory activity of hot-water extract and enzymatic hydroly-
sate of fresh water fish (in Korean). J. Korean Soc. Food
Sci. Nutr., 25, 871-877 (1996)

Kim, 5.B., Lee, T.G., Park, Y.B., Yeum, D.M., Byun,
H.S. and Park, Y.H.: Characteristics of Angiotensin-I
converting enzyme inhibitors derived from salted and
fermented anchovy (in Korean). J. Korean Fish. Soc.,
26, 321-329 (1993)

(1998 79 27 AH4)



