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Studies on the Processing of Powdered Katsuobushi and Its
Flavor Constituents
1. Processing Conditions of Powdered Katsuobushi and Its Taste Compounds

Kwang - Soo OH and Eung - Ho LEE*

Department of Fisheries Processing, National Tong-Yeong, Fisheries Technical College
Chungmu 650-160, Korea ’

This study was carried out to develop the powdered Katsuobushi (a kind of boiled, smoked,
and dried fish product which is used for seasoning soup as it is.) using skipjack as a natural
flavoring substance. The processing conditions of the powdered Katsuobushi and the changes
of taste compounds during processing of the products were examined. In preparation of the
powdered Katsuobushi, frozen skipjack was thawed, beheaded, gutted, filleted and then sliced
to lem of thickness. The sliced meats were boiled in skipjack extract for 20 minutes, and then
it was smoked for 3 times to 10~12% moisture content at 80°C for 8 hours. The
smoked —dried meats were followed to be 50 mesh of particle size. The effect of slicing and
boiling in skipjack meat extract on enhancing flavor and on preventing lipid oxidation of
product during processing were observed. The moisture content and crude lipid content of the
powdered Katsuobushi was in the range of 11 to 12% and 4.3 to 48%, respectively. The taste
compounds of the product were nucleotides and their related compounds, 1135.8mg/100g 3 free
amino acid and related compounds, 2210.2mg/100g * non— volatile organic acids, 1148.0mg/100
g+ and total creatinine, 592.1mg/100g on dry basis, and small amount of betaine and TMAO.
The major elements of mineral in the product were found to be K, Mg, Na, and Ca. The
content of IMP was 542.0mg/100g, and major free amino acids were found to be histidine,
anserine, taurine, carnosine and alanine of which occupied to 83.6% of total free amino acids.
In non—volatile organic acids, major ones were lactic acid, succinic acid, pyroglutamic acid and
a— ketoglutaric acid.

From the results of the chemical experiments and sensory evaluation, we may conclude that
the flavor of the product from present experiment is more desirable than that of conventional
products although the processing time used were much shortened than that of conventional

method, and it can be commercialized as a seasoning powder.

* SIUKGE KB ffn TR
(Department of Food Science and Technology, National Fisheries University of Pusan, Pusan 608-023, Korea)
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Table 1. Effects of boiling and thickness of sliced-meat on qualities of powdered Katsuobushi

Sample” POV COV  TBA value NH,—N Nucleotides? Sensory evaluation®
No. (meq/kg)  (meq/kg) (0.D.) (mg/100g) AMP IMP Taste Flavor
1 324 30.5 0.62 96.3 715 542.0 45 43
2 45.7 40.1 - 97.5 - - - -
3 471 436 - 98.0 - - - -
4 79.8 65.4 0.73 82.8 37.0 518.8 38 3.8
5 1076 76.2 1.24 74.1 62.2 3925 38 45
D 1 : Boiling in extract of skipjack meat, slice thickness lcm
2 Boiling in extract of skipjack meat, slice thickness 2cm
3 ! Boiling in extract of skipjack meat, slice thickness 3cm
4 : Boiling in water, slice thickness lem{(control)
5 ! Sliced Katsuobushi on the market
2 mg/100g, dry basis
3) 5 scale s 5 very good, 3 : acceptable, 1: very poor, Significant in 5% level
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Table 2. Changes in proximate composition, pH, volatile basic nitrogen (VBN), NH,-N and total acidity

during processing of powdered Katsuobushi

(%)
. Crude Crude Crude Carbo- . VBN NH.—N Total
Moisture ) Salinity  pH acidity
lipid protein ash  hydrate (mg/100g) (mg/100g)  (ml)
Fresh
skipjack 747 18 213 18 04 20 566 164 479 146
Boiled
skipiack 652 27 301 17 03 17 573 197 232 135
1st smoked
skipiack 266 4l 677 24 07 21 560 478 644 194
Powdered ~
Katsuobushi 111 45 80.7 2.7 1.0 2.3 5.54 730 81.1 230
Fuvlsao R Al AxE dianaiEde Wi E mg/100gC. 2 Frafo] Be wiid ATPE EXF AE
HPLCZH #2438 A Table 33 %ok 87} Aed, ol A F9o ATP/E BEAF F
ctetole] 7§ IMP7} 681.6mg/100g, inosine®] 601.7 ATPE#HZ 2% wel IMP ¥ inosine2 2§35 o]

Table 3. Changes in nucleotides and their related compounds during processing of powdered

Katsuobushi (mg/100g, dry basis)

Fresh Boiled 1st smoked Powdered Ref .
skipjack skipjack skipjack Katsuobushi elerence

ATP trace - - - -

ADP 36.4 24.3 235 204 185

AMP 165.7 90.6 80.9 715 62.2

IMP 681.6 591.9 562.7 542.0 3925

Inosine 601.7 4255 436.1 4554 300.4

Hypoxanthine 784 40.0 42.5 46.5 1758

* Sliced Katsuobushi on the market
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Table 4. Changes
powdered Katsuobushi

in free amino acids and the

related compounds during processing of

(mg/100g, dry basis)

Amino acids and Fresh Boiled 1st smoked Powdered
related compounds skipjack skipjack skipjack Katsuobushi
Phosphoserine 6.1( 0.2)* 42( 0.2) 2.6( 0.1) 49( 0.2)
Taurine 412.0( 11.5) 232.2( 124) 218.7( 11.3) 231.9( 10.5)
Phosphoethanolamine 4.8( 0.1) 24( 0.1) 26( 0.1) 20( 0.1)
Urea 18.6( 0.5) 269( 14) 12.2( 0.6) 54( 0.2)
Aspartic acid 224( 0.6) 44( 02) 36( 0.2) 43( 02)
Hydroxyproline 15.2( 04) 144( 0.8) 228( 1.2) 12.3( 0.6)
Threonine 339( 0.9 8.5( 0.5 94( 0.5) 14.3( 0.6)
Serine 426( 1.2) 9.3( 0.5) 11.0( 0.6) 16.8( 0.8)
Glutamic acid 574( 1.6) 134( 0.7) 18.7(1.0) 20.1¢ 0.9
a— Aminoadipic acid 10.7¢ 0.3) trace trace trace
Proline 75.2( 2.1) 15.0( 0.8) 116( 0.6) 182( 09)
Glycine 40.1( 1.1) 134( 0.7) 15.3( 0.8) 26.0( 1.2)
Alanine 90.2( 2.5) 34.9( 19 34.9( 18) 65.9( 3.0
a— Aminobutyric acid 13.0( 0.4) 12( 0D 1.5( 0.1 28( 0.1)
Valine 68.5( 1.9 109( 0.6) 189( 1.0 252( 1.1
Cystine 10.9¢ 0.3) 35( 0.2) trace -
Methionine 66.0( 1.3 9.8( 0.5) 85( 04) 155( 0.7)
DL-Allocysthathione 11.3( 0.3) 44( 0.2) 20 0.1) 36( 02)
Isoleucine 50.1( 14) 88( 0.5) 11.6( 0.6) 192( 0.9)
Leucine 1253( 3.5) 172( 1.0) 208( 1.1 37.2( 1.7
Tyrosine 548( 15) 9.0( 0.5) 9.7( 0.5) 15.6( 0.9)
Phenylalanine 55.6( 1.6) 205( 11) 13.7¢ 0.7) 182( 0.8)
B-Aminoisobutyric acid 33.1( 0.9 41( 0.2) trace trace
y— Aminobutyric acid 6.6( 0.2) trace trace trace
Ethanolamine 13.2( 04) 30( 0.2) 3.3( 0.2) 48( 0.2)
Ammonia 13.0( 04) 163( 0.9 81( 04) 26.2( 1.2)
DL-Allohydroxylysine 99( 0.3) trace trace trace
Ornithine 109( 0.3) 37( 02) 3.2( 0.2) 48( 0.2)
Lysine 262.6( 7.3) 99.9( 5.3) 43.1( 2.2) 50.2( 2.3)
Histidine 1243.6( 34.6) 952.2( 51.2) 1034.8( 53.3) 949.7( 43.0)
Anserine 446.2( 12.4) 223.0( 12.0) 2874( 14.8) 441.4( 20.0)
Carnosine 180.9( 5.0) 83.2( 45) 95.8( 4.9) 157.6( 7.1)
Arginine 914( 2.5) 198( 1.1) 142( 0.7 16.1( 0.7)
Total 3595.1(100.0) 1869.6(100.0) 1940.0(100.0) 2210.2(100.0)

* 9 to total amino acids and related compounds
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AR YL S22 pyroglutamic acid”} 22.8mg/
100g, o—ketoglutaric acid 22.3mg/100g 2 succinic
acid’} 22.1mg/100g°1 R 3. 199l malic acid, citric
acid, oxalic acid, itaconic acid, fumalic acid, malonic
acid 5ol nF AZHUG FEFHLAARIIEF
& YartgdFgelrt 1094.7mg/100gol AL A5A 8
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20.0mg/100g , pyroglutamic acid 19.6mg/100g, 1] 3L
a—ketoglutaric acid7} 10.0mg/100g2. 2 ol 5 F 74t
T AFe] FujAel A=AE 71T Aoz Hop
i} Table 59 f712bgrakel A2 Foio
f714k 243, 283 Tsuyuki and Abe (1980)9] %

Table 5. Changes in non-volatile organic acid contents during processing of powdered Katsuobushi

(mg/100g, dry basis)

. . Fresh Boiled 1st smoked Powdered Smoke

Organic acids . . L. . .
skipjack skipjack skipjack Katsuobushi solution(%) "

Lactic acid 1009.0(92.2)*» 418.9(91.4) 987.2(95.4) 1087.2(94.7) (34.3)
Oxalic acid 1.6( 0.2) 0.9( 0.2) 1.3( 0.1 2.1 0.2) (63
Malonic acid 03( ) trace 0.9( 0.1) 1.1( 0.1) (114)
Fumaric acid 0.8( —) trace 0.8( 0.1) 14( 0.1) (62
Succinic acid 221( 2.0) 14.9( 3.3) 18.0( 1.7) 20.0( 1.7) (19.1)
Itaconic acid 0.9( 0.1) trace 1.1( 0.1) 1.7¢ 0.2) (7.6)
Malic acid 11.3( 0.1) 3.5( 0.8) 3.7( 04) 38(0.3) ( 54)
o—Ketoglutaric acid 22.3( 2.0) 8.0( 1.8) 10.1(¢ 1.0) 10.0( 0.9 ( 85)
Citric acid 3.6( 0.3 1.4( 0.3) 1.1¢ 0.1) 1.1 0.1) (12
Pyroglutamic acid 22.8( 2.1) 10.7¢ 2.3) 14.9( 14) 19.6( 1.7) ()

1 Smoke-EZ solution (Alpha Food Co.) :
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Table 6. Changes in contents of taste compounds during processing of powdered Katsuobushi

(mg/100g, dry basis)

C ¢ Fresh Boiled 1st smoked Powdered
nen

omponents skipjack skipjack skipjack Katsuobushi

Nucleotides and their

related compounds 1563.8 11722 1145.7 1135.8

Free amino acids and

related compounds 3595.1 1896.6 1940.0 22102

Non-volatile organic

acids 1094.7 458.3 1034.6 1148.0

TMAO 275 25.3 18.0 16.9

TMA 8.8 94 9.8 10.6

Total creatinine 11889 812.2 642.8 592.1

Betaine 90.5 66.4 498 59.2

BO7RQBAl AzF FUATFe Hl= oyl A4 #Aastgow Znd Heol #ake z4

Table 79 Zt}. Y57ith#ole] S K, Mg Na,
Cadl ke A7 AEZFO 2 149332ppm, 17474
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ppm, 624.1ppm, 335.1ppm 222 7ppm S 2. o1 50| HAA|
27149 9988% L 9961% 5 A3 AUk F
F&£A4E<Q Cd, Cu, Pb, Zn ¥ Hgol e 989
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Table 7. Changes in mineral contents during processing of powdered Katsuobushi

(ppm, dry basis)

Cd * Cu Pb Zn Hg K Ca Na Mg

Fresh

skipjack 0.19 352 0.71 17.79 0.06 149332 7573 13028 17474
Boiled

skipjack 0.27 293 0.80 13.50 0.01 109537 889.9 15037 2339.1
1st smoked

skipjack 0.22 2.20 0.23 18.02 002 7916.2 652.0 7055 10973
Powdered

Katsuobushi 0.21 1.97 0.15 20.76 0.10 48004 222.7 335.1 624.1
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