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Studies on the Processing of Powdered Katsuobushi and
Its Flavor Constituents
3. Volatile Flavor Components of Powdered Katsuobushi

Kwang-Soo OH and Eung-Ho LEE*
Department of Fisheries Processing, National Tong-Yeong Fisheries Technical College,
Chungmu 650-160, Korea

Volatile flavor components in powdered Katsuobushi were simultaneous trapped by
steam distillation-extraction method, and these were fractionated into the neutral, the phe-
nolic, the acidic and the basic fraction. Volatile flavor components in these fraction were
analyzed by the high-resolution GC and GC-MS equipped with a fused silica capillary co-
Jumn. The whole steam volatile concentrate consisted of 48% neutral fraction(NF), 35%
phenolic fraction(PF), 12% acidic fraction(AF) and 5% basic fraction(BF). Thirty compo-
nents such as 8 hydrocarbons, 8 aldehydes, 6 furans, 5 alcohols and 3 ketones were identi-
fied from NF. And sixteen components such as phenol, guaiacol, dimethoxy phenol, euge-
nol in PF, twelve components such as propionic, butanoic, isopentanoic, n-hexanoic, hepta-
noic, octanoic acid in AF, ten components such as 2,6-dimethylpyrazine, 2-methylpyridine,
2,4-dimethylthiazole in BF were identified. NF and PF gave a much higher yield than
others and were assumed to be indispensable for the reproduction of aroma of powdered
Katsuobushi. It was also identified eight components of volatile carbonyl compounds such
as ethanal, propanal, butanal, pentanal by 2,4-DNPH method.
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Table 1. Conditions for GC analysis of volatile com-

pounds

Instrument Varian Vista 402

Column Fused silica capillary column
(25mX0.32mm id) coated with BP-10
{cross linked cyanopropyl phenyl me-
thyl silicone, made by Sci. Glas. Eng.)

Column 60 € (1 min)—200 €, 3 &/ min.

Injection temp. 250 €
Detector temp. 250 €, FID
Nxtrogen, 30ml/min.

Split ratio 1: 100

Table 2. Conditions for GC-MS analysis of volatile
compounds

Shimadzu GC-MS QP-1000

Fused silica capillary column

(25m X 0.32mm id.) coated with BP-10

60 (1 min)—180 €, 3 T/ min.

Injection temp. 250 &

Instrument
Column

Column temp.

Detector temp. 250 €, FID
Carrier gas Helium, 30ml/min.
Split ratio 1: 100

Ton source temp. 260C
Ionization voltage 70 eV (ED
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Table 3. Conditions for GC analysis volatile carbonyl
compounds

Instrument Shimadzu GC-7TAG

Column Glass column(2.5m X 3mm i. d.) packed
with 5% Thermon-1000+0.5% HsPO,
on Chromosorb W (60-80mesh)

Column temp. 53C—70C 28/ min.

Injection temp, 150C

Detector temp, 150C, FID

Carrier gas Nitrogen, 40ml/min.

LI LEA] $£5715F #5299 etherFE
dg sl d& 4 FE JFEY HE
W FFu| st B HARAE Table 401 R
ATk AR AMST BRIRQRA 5 peoll A
150 mg(300 ppm) &l 712 QL F-A] WAZL ZstA U
t ALY AEE 9ded, 4 TR d3EA
Aol g FFuE FAHATE] 48%, phenold
TE0o] 35% 24 olE FHEY Fol HA 83%
E AAZIA L g TFECl 12%, BIIETEC] 5%

ANA HFLA AEAA
UARE L2JPAME V2 7] ¢
L‘—’Q = Aok PhenolTEL

fAME A ZA A E mas-
kingA 7] 3L 7}31’32-1*"] 59 g Gt
223 988 3 Aoz A FY AAHFE
2 A FHG FAS WANE, G713 TES 9F
BB TS JAE =4 F dded o
TEY F&& oy st RA Frigdde
R EVHES 842 5T Aoz A4, o
Ao BeHAE 1 B 9 sl &7
Aide F4TFEY N9=7 71F & Reg 2

Ch=2

Table 4. Yields and organoleptic characteristics of
each fraction of powdered Katsuobushi fla-

vor
Fraction wt%  Organoleptic characteristics
Whole  150mg(300gpm)® 100 Katsuobushi-like
Neutral 48 Sweet and green,

Katsuobushi-like

Phenolic 3 Smoky, disinfectant-like
Acidic 12 Rancid and pungent
Basic 5 Fishy, pyridine-like

) Yield was calculated using the following equa-

tion -
Yield(mg) = weight(mg) X (100-+ (solvent peak
area% on gas chromatogram)/100).
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Table 5. Volatile components identified from neutral
fraction of powdered Katsuobushi

Peak Component Identified

No. fraction
1 2-Butanone BF
1 Toluene NF
3 2-Methylfuran BF
4 Hexanal NF
5 Hexadiene NF
6 1-Penten-3-ol NF
8 Octanal NF
11 trans-2-Hexanal NF
12 Furfury! alcohol NF
13 2-Furfural NF
14 1-Octen-3-0! NF
16 Benzaldehyde NF
19 2-Acetylfuran NF
19 Salicylaldehyde BF
23 5-Methylfurfural BF
26 3-Cyclohexylmethylketone NF
27 1-Cyclohexen-1-yl-methylketone NF
29 Borneol NF
30 2-Acetyl-5-methylfuran NF
46 2-Isobutyl-2, 4-methylfuran NF
.47 2-(1, 1-DimethyD)-4-methylfuran PF
59 Dimethylbenzofuran NF
68 n-Tridecane NF
70 Tetradecane NF
76 3-Ethoxy-4-hydroxybenzaldehyde NF
85 Benzy!l alcohol NF
102 n-Pentadecane NF
110 n-Hexadecane NF
116 n-Heptadecane NF
123 n-Octadecane NF

NF ! neutral fraction, BF :
PF . phenolic fraction

basic fraction,

Phenold 7&-& £43te ¥€ol3l gas chromatog-
ram? Fig. 21 UBEIRAE, SHHAE 28
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Table 6% %t} PhenoldT¥2.2 phenol, cresol,
guaiacol, dimethoxy phenol, eugenol, 2,6-dimethoxy-
4methylphenol 2 2,6-dimethoxy-4-ethylphenol &
16%°] BAHALR, 2 #§FoZ Hol pheno,
guaiacol, dimethoxy phenol, eugenol 5°] &%

%ﬂ-oz Bo}Rt}, Nishibori(1965) % 7122 Q2 %A
E59 grlde EAHYAM FH:HE guaiacol, 4-
methyl guaiacol, 2,6-dimethoxy phenol 5°] £8%
F4& ggn AFG v gtk ¥ Kim et al
(1971) & phenol® % guaiacol Fo| FFojdl] 2l&]
methyl3tE o} 1,2-dimethoxy-4-methylbenzene % 1,
2-dimethoxy-4-ethylbenzene 528 Z¥ s o] 3
olfol7] ¥4 B9 FNE AHAITR I}
o},

Table 6. Volatile components identified from phenolic
fraction of powdered Katsuobushi

Peak Component Identified
No. fraction
20 Phenol PF
27 0-Cresol PF
28  p-Cresol PF
31 Guaiacol ) PF
33 2,4-Dimethylphenol PF
34 Phenylethanol PF
38 Isopropylphenol PF
61  p-Ethylguaiacol NF
65 Thymol PF
67 o-Tert-butylphenol PF
71 Dimethoxyphenol PF
91  2-(1-Propheny})-6-methoxyphenol NF
92 Eugenol PF
101 2,6-Ditertiarybutyl-4-methylphenol PF
112 2,6-Dimethoxy-4-methylphenol PF
114 2,6-Dimethoxy-4-ethylphenol PF

PF © phenolic fraction, NF | neutral fraction
@tz R A e AAYTFTEE  diazome-
thane® &2 methylesterd} A17] ¥ GCEXN £4
8le} ¥olA gas chromatogram2 Fig. 3°1 e
itk AHAFEGNAN FHH HESZE Table 73
%+o] propionic acid, butanoic acid, isopentanocic
acid, n-hexanoic acid, heptanoic acid, octanoic acid,
myristic acid, palmitic acid & 124 %°] 45
T} ol 2e AATEL EUNRRA A F 4
gol9 REgAd 2 74 Ay 14 HIHA
B #HatEl e stgA ) ot AEE AT
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Table 7. Volatle components identified from acidic
fraction of powdered Katsuobushi

2 ez AZd 24+ dlmethylthlazolet i
FFYNE U9 A", &4 € J1E a9
WAREezZ 4HA U (Yajima et al, 1981).

Table 8. Volatile components identified from basic
fraction of powdered Katsuobushi

Peak Component Identi.fied Peak Component Identi.fied
No. fraction No. fraction
M1 Propionic acid AF 2 Pyrazine BF
M2 Butanoic acid AF 3 Dimethyl disulfide bR
M3 Isopentanoic acid AF 5 2-Methylpyrazine BF
M4 2-Pentenoic acid AF 6 2-Methylpyridine BF
M5 3-Pentenoic acid AF 11 2,4-Dimethylthiazole BF
M6 n-Hexanoic acid AF 13 2,5-Dimethylpyrazine BF
M7 4-Hexanoic acid AF 15 2,6-Dimethylpyrazine BF
M 8 Heptanoic acid AF 17 Ethylpyrazine BF
M9 Octanoic acid AF 18 2,3-Dimethylpyrazine BF
M 10 Heptenoic acid AF 20 2-Methyl-6-ethylpyrazine BF
M 11 Myristic acid AF BF © basic fraction

M 12 Palmitic acid AF

AF ¢ acidic fraction

A7 TEE GCEN £t dolF gas ch-
romatograme Fig. 4°l, 33 EAE 8E2 Table
gol YA HrIATELE FAHE HEL
pyrazine¥, 2-methylpyridine, 24-dimethylthiazole,
dimehtyl disulfide 5 104 %0} FREAHAL. 4
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Yol A St ribosed} ofmlizilo]l A& W
F49 dA=E ol AR maillardS JAE
o] strecker®8|¥t-g-oll 2814 enaminol& #4338
3 olHo] Fe=Eo] AFAYL ¥ F vk A
A AT AFAA EEHI Jv ELBER
B/ FgEFe 4% 24-dimethylthiazole® 57
Holed, o SygES] FRE thiamined 7294
ol YHIJEZ MR RA AR F /by &
%9 thiamine°l 7}@3 )¢l 213} thiazole ring?&
o] olgxlo] FAHE 4,5-dimethylthiazoleol ©]/3 8t

HLEBE EHE A AT BFGFSY
FHE AT carbonylBFEY T Ho| ESEE
Rz i B3 fFEEE AFHE
“dcarbonyl ¥ ES 24DNPY ¥HeAA 24-
DNPH =X 2 %50 GCEN £439 4L te-
ntatived 532 3= Table 99} 2t} Table 9o 4
o Zol 4o FATFEAA FAEA 4k etha-
nal, propanal, 2-methylpropanal, butanal, pentanal,
2-methylpentanale ¥ &8} 2-butanone, hexanal
T 84Eo Ut R AFHLA carbo-
ez BT
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Table 9. Composition of volatile carbonyl compounds

identified from powdered Katsuobushi (97

Peak R Volatile carbonyl Powdered
No. compounds Katsuobushi

1 1.14  Ethanal 25.3

2 133  Propanal 7.0

3 149  2-Methylpropanal 199

4 1.89  Butanal 22.2

5 220  2-Butanone 12

6 255  3-Methylbutanal -

7 2.77  Pentanal 15.1

8 3.50 2-Methylpentanal 38

9 470  Hexanal 2.8

10 559  Unknown 3.0

tR : Retention time
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Fig. 1. Gas chromatogram of the neutral fraction of powdered Katsuobushi.
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Fig. 2. Gas chromatogram of the phendlic fraction of powdered Katsuobushi.
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Fig. 3. Gas chromatogram of the methylated acidic fraction of powdered Katsuobushi.
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Fig. 4. Gas chromatogram of the basic fraction of powdered Katsuobushi.

MELZ FAHS YUt phenoldTEL phe- HAHTh FH EURORA AFHDA
nol, guaiacol, dimethoxy phenol, eugenol 5 1643,  carbonyld & 24-DNPHSZAE T+50] GCEN
AH3TE-L propionic, butanoic, isopentanoic, n-he- £ 8 3} ethanal, propanal, 2-methylpropanal,
xanoic, heptanoic, octanoic acid & 124#<°] ¥4  butanal, pentanal, 2-methylpentanal 5 84 &o] 2
HAR, AT RELEE pyrazine® 7TAE, 2-me- S AH YT

thylpyridine, 2,4-dimethylthiazole ¥ 1040 ¥3
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