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Abstract. The following conclusions were obtained from the examination of the free amino acid content and

its composition in katsuobushi' (arabushi®, hongare’/pole-and-line, hongare/trawl), shaved-katsuobushi in a

package, and granule stock.

1.

Arabushi, hongare/pole-and-line and hongare/trawl contained a lot of histamine, anserine, and taurine,
shaved-katsuobushi in a package contained a lot of histamine, glutamine, and taurine, and granule stocks
contained a lot of glutamine.

Shaved-katsuobushi in a package had a large variety of the free amino acids and the granule stock had a
small variety.

- As aresult of the principal component analysis of the free amino acid in three kinds of katsuobushi, eight

kinds of shaved-katsuobushi in a package, and five kinds of granule stock, different structures were ob-
served as the flavoring substances were added to the three kinds of katsuobushi and shaved-katsuobushi in
a package despite the fact that it contains natural ingredients.

The free amino acid that composes the flavor was histamine in katsuobushi with natural ingredients, and mono-
sodium glutamate in the stock with additives. Histamine acidulates the stock and monosodium glutamate
enhances the flavor. The fact that aspartic acid, glutamine, and phosphoserine in katsuobushi enhance the
flavor indicates that katsuobushi brings out acidulated flavor. In the soup stock with additives, the combination
of aspartic acid and glycine cancels out the flavor, and glutamine and histamine bring out the flavor.

Thus, the free amino acid content does not affect the flavor but the composition of the free amino acid,
that is to say, the composition of each kind of soup stock, affects the palate and therefore determines the
characteristics of the soup stock. Simplicity is the first priority in creating flavors in the preparation
process. In addition to this, the amino acid composition's components were balanced regardless of the
content, which shows that a lot of amino acid is expected to be taken in from soup stock as well.

As opposed to the sour flavor of the natural ingredients, additives provide flavors directly and conse-

quently make it clear that they simplify food preparation.
'Dried and smoked bonito. 2Dried and smoked bonito without a molding process.\
*Dried and smoked bonito with a molding process. /

Key words: Dried skipjack, Stock pack, Natural and food additive, Food additive granule seasoning, free
amino acid, principal component analysis



42 FRAT R RS

&

il

—fzls, EREMOBMALGKE ) TRMIEL
HFooeEWR LI, hORE BT BA-TL
LW b og®is sl s 172 0] 2fio
Twh, ZO[ZL] o3I, Vs I v RER
LT HlMT I/ BOGBREEDES,EINTS
D, EHOHEBIZLYERFDOIVEY I VBRRED
TIEEE LI, BROMENRIREER, KEEH
HEBA D EEKIEy VSPGB L2 L %230
mysrevbhb, LrL, BADEWRESTHE Y
NE IV )T AR EROREDETH L Z
ENFEREINTLE, BRIZZ VY I VBRTHA L
EVIOBENR %), EROERZAIET HERIC
TNEIVBPEFHENSE LIk TE7, L
L, ARANOEEFOHKIIHED L L HIZ, AR
WCEEINLERWE T T LTSS UELE
LTE7, Thbbh, ¥RV ERZECEMNEE
SO RS R H O ERE 2 L, BIEo &
WV, REERERARLSIEDL SNV Y I VEELD D,
RO 7L DX % SWRYE %KD 5 HH I FELT
PEATDEV) BB k722N, R
HEOR, H, 18, B, H0400EKWLEEZNIOLR
h, SR2EIZD 4 OOKERALTOELNSL S
EDTERVIET, Byt - iR m ORI 3ER
EEN, B2 EHEMICIKRDR AREmMITITLEA
S, BRWEICE, T IBRALEBRAYD D
MEIHYEERIC, BRACBHYHEERIIEZ(EA
EN, 4 DO L IIMIL LIZHRETH S 59,

FZC, RRREME L Tho% 8 (), RBRE
Mo - AESENY (B EmEhTwsiiLl
2%y 7 (FH, BRI & E1C Lz AR (8
EYDTZ LIS bilEsET I JBRaFEs, #
BAE DR 2 R 5 Z & % HNIZSEERITE
RINPSE S e A

MetE L UHE
1. B

1) 2o %E  HEEEFEIRTOILE CGEK 10
EBE) SEEN, AMES (—F$ [T, £ - —FK

#1-2% 20004F

EWVI L] - HBF LT, R-fEv9.]) o3 HE,
PELSy 7o EINEAEE N TlRE ST
WhHISy 25 AT (8FE) - JEKL Y A 7 (57E)
&t 13 i,

2) WBFAE R VITRT L) TR 1T - 72

2. K BREB L UHEN A

1) T 3/ BB OGHT Tk
L 223 A s LE R (10ml) & LT,
WEET I VBRRIEDID, ANVEF VT VBT
W% /87 %47y, 3H — LiOH T PH2 ~ 3 IZ
P, PH22OMBE W T &S & LILC-3007
IVEEEOMETER L 7

2) #R
Ny 7 KH T L, BRI (7 0FR) F 7 Lk
&%)

3) W7 3 BB B L O ERIT T
MO =y 7 A& D REHLE L7, HH
L7227 =% OBy i, 2L 16HObE#ET 3
J AR 25 FEFE O 9 b, EEED 80% Ll L2
RIBUED D 5 B4 THIK, £nLIME 0 & LA
B 24T o720 T72, 1, 5% KUEETHIBEHRE
DEGWFRAKE) Y, FI) Y, TANTF Y
B INEIVEE, TV Y, TIZr, N
Y, VAFY, AVOL Ty, BCAFI D10
BEXFRICFERT I EIT o720 T2, RIEME
Z0 & LTHRHEo 7,

MERES LUER

1. HEET 3 B

EHE, A=K, K-, Xvrs s 4T, H
Ky A SSHEOWEMT I ) BEOIE(R2) DI b,
B, A —AK, K- -M@Cld22EE, Sy s A4TT
1325 FdE, BEKIY 4 7D Nod DAD 13 HHEH, Th
DA 3 ~ s BEOBEE T I VEESRIE She, Z
ODEBEOLZ LOEERT I/ BEEZ, 7494 ~
52985.3 mg/100 g T, 2 2% & (LF, Ff, & - —
K, K- HOBHE VI ) OFHEIZ 1367.1 mg/100
g, /Sy 7% 4717856 mg/100 g, Hts % A 731857.8
mg/100 g TH > 72, Jifi, & - —ATET &) >,
KLy v 4 T2 EBELUIEE AT DL,



43

=1 HAROREE
K R NEE M E
P OxHE STET (HB#9D) — HID 2R THECHID, 10 g% 500 ml D@ EAIZ AR KT
24501k, L, WELTS00 mlZART v
AREE (—AR$) -
AR B (HE4Y) -
Ny s I AT N
I BO%E - AR (73 84RL) 17897 8¢ K500 mliZxFL 8 g &, Koo twrk Ah, Bk
FIRTS oL, $FLT500 mlCAXT v
2 B (B 100% 17897 10 g K S00 mlZHFL 10 g, K2s/ 8y sk AN, #HEk
FHARTS AL, BFELT500 mHZART v
3 O%RE - HE - R RS 17397 -5¢ K700 mIZAFL 10 g 2 EH, BEEKBIZ v 2E AR,
BAKTS IMEALEEL 500 ml AT v
4 BER - ZOZH B - T, 1/%22 -5¢ K700 mHIA L 10 g 2/, Ak TIcvrgk AR,
fIE AR - 7R E HFRTSSIMELEEL 500 mHZART T
500% - BA 3w - HEH 1783927 - 10 g K S500mlZHL 7.1 g, Ko 5vrk A, @R
FRTSFIMARLILTEHEELTHH 500 ml IZAZAT v
6 TVbL-HL -3 o0& B - HE 17597 - 10g G
7 ETHEE (WbL - HL), ho%E - 17827 - 8¢ K500 mlZAFL 5.7 g 5 H, Ko svrk AR, ibEE
MeF - BA FATHALILTEHELTS00 mliZART v
8 FublL 27K bublL (K¥3IVE) 1782710 g K500 mliZHL 7.1 g, Aoty rk A, bk
TS IEA L Z L TEHELTHAL500ml A AT v T
iy A
VHRRE (73 B E) - & 14 - 8¢ FEK 0.07g & 10mIIZ AR T v
JER R AL (D 2 8 - RATHY A ) - FLAE-
oM - BEOREL - 72 A BNk B
2 HRE (7T I Ba k) IR 8¢ G
3R (73 B L) 1K -8¢g &
4 AWK (7 I/ EBel) - i 14 - 8¢ & k.
FERER (BETFuwbLiHER - =F2) -
ToHE - FLAE - 72 A E K R
5 B - AREH(T I B L) - IK-8¢g FAL0.03 g% 10mlI X AT v 7

PR (S &) 0 - W) - LaE -
JEIRECE (RATR R - =% Z)

Ny 5L TD2EEHEER YA TTETINVE IV
Bbobkb%hol, 72, ERLANOEEREE S
X, POREITIRERAF VA 319 ~ 544%, T~
) UHS262 ~ 46.4%, Ny 2 I A4 T TR AFY
HY25.2 ~ 389%, ¥ U107 ~ 37.4%, T
IUN3T8 ~ 612%, FEN YA ST N I U
97.8 ~99.9% THholo TNLDOWHT I/ EEED
LUREIZL ) BRPHER SN A, B 17T
XNy I H978% LLEER L, T I B
MG D7 {, Wi, 2Oy s v AT

3%\, BRIE, B0 T I BEOEPHRED
R ERER T B, »OFHIZH - & b EVEKREK
FOECAFTV i, FEALBRDENDOONL
WEDWBNED, Ny I A TOWET I S
AEEPDZEICHLTEL, Ly I ViR
10 E, 77 =23 2080 BT, 2o%Hiilzw
PR Y(Cit) bETND L EERICHT AEE A
BENTWVDLEEZLONLY, ZhoDEITERE
HPEIRT SRR SN D EH L, BTN T 5l
7V EBHAROMEBRIIOWTIE, TSI



128 2000 F

st
(=0

TR R4

TLOSIZT $0SPSL  €$86TS 9208y T ITE8I | vevL  910El  9pETl  T'PSYI 1'6V8T  OV6I 0€61 978¢ 91kl 14691 9°SL6 B0,
- - - - - vel €9¢ Sve ST 89T €zl €62 1'¥C (43 9T Y dry
- - - - - - - - - - €Y - $'6 €61 9°GL 81 Ie)
- - - - - - 6'CS - 6921 Sov 65€ - 1°¢96 Lyl L'S8L  L6T suy

- - - - 88l L0y v'LE vIg w 44 8°'8C 8Ty 8¢ LTl (A 47
- 1'LS - - CYIl SYIT  €0ge €L9¢ 1'99¢  §8LT  €TL9  8¥8F €066 S6LL 109 FIE STH
- - - - - 81 €s I'L '8 88 L 14 91 80 L0 Lo wQ
- - - - - - 8Y 4% 9¢ Y $9 - - - - - vav4
- - - - - 'L €t Tt €Ll Sl 86 0z L'61 S 6'¢ vy aud
- - - - - - - - - 811 - $'6 901 6'v - L'6 ey g
- - - - - 8L L61 81 901 81 811 €12 8¢l S St I'¢ IKL
- - - - - L8l 6'SY LE T €82 61 3 ¥'8T €8 vL 4! ng|
- Ls¢ - - - LTl ST (A 791 891 4! 88l 991 ¢'e 6°¢ 99 na|
- v1T - - - ¢'¢ 8P 6'v 9¢ €L €€ S'¢ §T ¢l €1 Sl v1sk)
- - - - - - 1’9 '8 - '8 SL €yl ¥'6 9¢ (43 I't 1PN
- v'1e - - - L€l 862 ¥'9C v'61 80T 4 T T S 'y 69 [eA
SL ST L'S¢E 9'8C 1'ee S¢ 8y 6'¢ 6'¢ Sy ¢ 14 8T - - - 1)
- 9°¢S - - vie S'Ly TTL L9 19 §'€9 S8y S8y 1L 10T Tyl 9¢€T ey
- ST - - - ¢Sl LLy 9T 67T $'88 €91 8¢ 1229 ¥'9 L9 69 £1D
- - - - - €9 6l 8'8¢ 8°69 - - - - - - - ugn
6'86€1T  L'THO8T  9¥T6TS IL6LY  ¥'E€OI81 | THE €Iel €911 800l SPLI LT 86TL €091 101 6'8 Il no
- 1'ze - - - 601 6'1¢ £6C 192 €0 | LT 61T a3 v'e 8T Iag
- vl - - - 901 £6¢C 88T 6T €€t 14! 86T 602 €€ € 9T Iy
- 9'6T ST ST - €11 T0¢ 6'6¥ LTy €79 44! €97 Iee 61 € [ dsy
- 6Tt - - - T08T  €70¢  908CT  vPET  SS0E STET  LEE €61¢ 1'6€1 €vl 16 nep,
- 0 - - 0S YL 81 $'6 rel | €6l 6 v'8 (S8 6Y 6'C Iog-d
GON N £ON TON ['ON 80N LON  9ON S'ON ¥ON  ¢ON TON I'ON (CEM) (fE—) g%

Uy gy
LV & THEE LV &4 by Wr oW

Y SAPTOL L ETEE - L V5 L~ )

cH@ycy 2%



ZLHOMEHET 3

EOREVETFEFENDZOOLN, B BEKEZRTE
B ERIRT & 5, K2 T, ZOEKDITHHIEIC
REN, EEBEOHis, VY I VEEF MY Y AKD S
RO Asp — Glu — P — Ser, H - %R Gly, Ala, Tau,
Val, Ileu, Cysta®D3 7 )V — T3 btz, 512,
TNE I T N T LAORMPREO LN DL
T, 0.6l EORBIFHETHRET I/ BROEEH DSS.
1% % HHATE, F—ERFITIL, Tau, Asp, Gly, Ala,
Val, Cysta, lleu, HisA*IED, Glu BAED K EWEF

#3 HFamIil

J BRE & U LR 45

FEW TR INT VRN,

2. EBUTHT

1) Do %E - /Sy o847 -8Ry AT
FRTHT (K 3) T, 090 LEOEAEERT 2
DOEWS THRETLELOEEHD 95.4% % 5
952 e TE, E—ERTIIE, TE, &K-—AK,
K-WE/Xv 7547 Nol ~8IZEDOKEWHFE
TEFRDLONSL, LizWoT, £ T, A
B EORREM A FE 7272 L e R RRFEMAL
FROSEBRTE, ETERSTIE, Sy 254
No.4 L} % 4 7' No.l ~SIZEOKEVWHTFENE
HROON, Wb b ERYWEEZRML 72z L
ERTERDEENTE D, BEEDIT A HEHE
BE—, BLTROOR AR N E Ak,
2L, 16D LA 7Oy b (1) LTHBE,
RREMPZLEBMPZL D27 v—FI23idon, K
REMICERWE A RML 72Ny 2 9 4 TORKE
MOBHRIIENTLEIEEZOND,

2) WEHEET X /R

BLOERGHH T2 2006072109 b,
KIREM DL T L OWERET 3/ B 10 8O E RS 55
#r(£4) T, 06 LEOEABEAYRT 2 O2OFEHST
HRETLERHT IV BEOLEENDT9% # HHTE,
FE—ERW 21X, P—Ser, Tau, Glu, Gly, Ala, Val,
Cysta, lleulZIEOKEVHTERENAEDLN, §-
H- R AR ERS, TSI, Asp, Hisl

/\-1

i,

0.5

w-rg §4

‘\"‘yb?

@ /"‘77’\‘37,’ vp3
S A

7ZLEH Fi F2
i) 0.610717177 -0.591888104
K=K 0.608020276 -0.599507912
Z: NI 0.727719846 -0.632505678
Ny 71 0.724816584 -0.547053981
Ny T2 0.924154913 0.313087394
AR/ 0.908832268 -0.364913321
AR/ ) 0.730073427 0.681232244
Xy 75 0.82755825 -0.4965971
Ry T6 0.808405789 -0.335464694
AR 0.841006816 -0.323712921
AT 0.677690905 -0.412131411
AT 1 0.593195417 0.797886738
Bk 2 0.589296392 0.80068588
Pk 3 0.589291205 0.80068588
KL 4 0.591329492 0.79946438
IEp 0.588973619 0.800907113
FERER e 8.25 5.93
REEGHE 51.6 88.7000
357
1
05 |
N
B 0
H
-05 |
-1

1 »O%H 3% Nv a7 (81 -BHE(T (58) OERF A



46 B REME $£1-2% 2000F
x4 RATFEFTH #&5 FEFaERHTH
WEEE T 3 R Fl F2 EEET 3 B F1 F2
P-Ser 0.947470504 0.319848546 P-Ser -0.3373885 -0.066661566
Tau 0.99935219 0.035991807 Tau 0.438803467 -0.675402643
Asp 0.887966146 -0.459906446 Asp -0.440581696 0.063063856
Thr 0.855290427 0.518149776 Thr 0.960624778 -0.097412835
Ser 0.99466177 0.103195697 Ser 0.962069641 -0.098860916
Glu -0.902473435 0.430742853 Glu 0.137154588 -0.168225744
Gly -0.737159288 -0.675718357 Gly 0.707243142 0.62865077
Ala -0.843743762 0.536744147 Ala 0.739240579 0.477560512
Val -0.99957674 0.029070607 Val 0.994685457 -0.000514264
Cysta -0.586699659 0.809804046 Cysta 0.406644922 -0.578515394
Ileu -0.97540107 -0.220442752 lleu 0.970248198 -0.137921732
Leu -0.996617435 0.082177183 Leu 0.962424309 -0.097239373
Tyr 0.935889205 0.352297368 Tyr 0.777567294 -0.087546349
Phe -0.050921129 0.998702752 Phe 0.966624138 0.152701654
Orn 0.407959242 0.912999594 Orn 0.097867419 -0.418912183
His 0.882414601 0.470474833 His -0.102254937 0.883326293
Lys -0.166662215 0.986014269 Lys 0.836970304 0.510682736
Ans 0.482416126 -0.875942724 Ans -0.129939219 0.98623739
Arg -0.968410969 0.249355327 Arg 0.974481075 -0.070330907
[E A fE % 12.75 6.21 & A & 9.66 3.72
HEFGE 67.2 99.9000 RiEEGHE 50.8 70.4
FRE
-5
Lys @ @|Phe ® o
@ Cysta -
Ala is
% .%Iu 0.5 “Tyr
£ ® Arg P—Ser
Leu Ser
a vm‘ e J Tau 8
-15 @ lleu -0.5 05 1 1|5
-0.5 O Asp
® Gly
) @ Ans
T
2 POEHE (3FEE) OERSAN

fepe —

AMEHLRO LN, B, HEK, HRERL, £TE
FAzid, P— Ser FIEOKEVWHERTAMEHNRLD S = %

n, ARy ERTEMRTE S, 3T, BR
DGlu, H-HBRDCysta, Ileu, Val, Ala, FFRDAsp,
His, Gly, Tau ® 3 7 )V —7iZHiF 6N/,

MOEE Gilh - AfG—& - KM, v oy A
7, MRS A TOWEMT I REHE L FOMKIC
DVTHE LA L I3, KO LD bz E7,



EFHH2

PLtoEET I S L B HLEE 47

51
@ Ans
@ His
@ Gly
05 | oR s
@ Phe
. Asp o Val
Arg
059 p— Sor@ gl 05 '@ 1 Leu 15
ThiSer
(@)
o5 @O
Cysta
Tau

. e HE,

LI R

L O R

K3 /xyT (7%) OERSAH

AALGEI O —AE), #WPITIILAY I -
Ty vy, Ry ¥4 TTIEIv A
FIV o TNVNEIY -y, NS A TT
W7V Y I DERENSE Y,

Ny EAT, BRI ATDELD
WEET I VBOBENLZ VORI 7 54T,
L nDIZER YA TTH o7,

37 -
SHEOWERET I/ BRERSTTHTIE, »O%E3
fERREMPERINT VBN 7854 TD
FUICIEEHEBEDSRMS N, OO L) %
RKRFME IR 2B

e WA

BRI AR T 3 BRIE, RIREMZL

DOPOEETII A I VTR E, N2 L
TRZVY I VEEF M) L TEKREZERLT

Ny 54T M- kLY AT

Wiz, T, POEHOTANGIE V- T
FIV—FRARE) L) EREBE LS L
Nh, DOEREIIEEROD L EHRE, WML
TETANTFUVEE—7) 2 Y OfAEDLED
BWRAERE S, VY IVEEF ) TLT
BHRARL &5,

5.2DELREEIS, EET I BOEEEIL
BRECFER 52 0D, 7 I EK,

bbt, BIZLOMBMAEDEIEREICEE
25z, FOZENLELOBERIZLDRN T
Wb, Fiz, POEHOT I OBAKIEERE
EAXBIR %  BRT B OBRICAMAR S
ZERL, ELPHbELDT I/ BOENL
HMEFETXx5,
6. RAAFM OFOBKRDH 2 FRITHT LT,
TIRHBESWRIZOZDY,
S 2 BHEICL TW5,

s
AREIZRER T 2D

X &

1) Henning, H: Zeitsch, f.Psychologie. 74: 202-215
(1916).

2) /MR, g SE—, TR | ok, R T
HAAREMBIFE T4, 44, 508-511 (1997).

3) KAE—, HMEGTF, FHE— HKEE, 25, 636-641
(1959).

4) &iE B IBEEOREEEY:, ShEk, f1i,
354 (1959).

183-

5) MEET BIHEE, BHFK HKEE 26, 45-49
(1960) .
6) ILITER T BRERHEEE, 66, 154-160 (1985).

7) {HENET, REIAR - KA A S
616-625 (1982).

HARNEE ,



