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Changes in Components of Extract of Dried Bonito (Katsuo Dashi) after
Retort Sterilization : Investigation of Four Katsuo Dashi Preparated from
Commercially Available Dried Bonitoes

Misa Sasai and Kana Yuasa

Although the flavor of packed food is well-known to change after retort sterilization, the mechanism of that flavor
change is not well understood. We have now confirmed, through the use of the sensory evaluation of model solutions of
inosinic acid, that it is caused by a decrease in umami components, such as inosinic acid, after sterilization. This study
has confirmed that the decrease in umami components after sterilization was a general phenomenon. We investigated
four brands of dried bonito (katsuo-bushi) available on the market. The quantitative analysis for extract of katsuo-
bushi showed that the volume of inosinic acid decreased at the same rate from all samples, whereas the volume of
glutamic acid did not decrease at the same rate. The brand of katsuo-bushi that excluded blood (chiai) exhibited a slight
decrease in glutamic acid. The pH and contents of lactic acid and metal elements were quantified to find the reason for
this difference, and showed that the decrease rate of glutamic acid was positively correlated with pH and negatively
correlated with the calcium content.

Keywords: retort sterilization, katsuo dashi, inosinic acid, inosine, hypoxanthine, glutamic acid, nucleic acid, amino
acid, lactic acid, pH, Ca, LC/MS, ICP
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2.3. AHDRER
(1) BEMER (8rZL) DR
ARlOBE 4 oK (BZL) 2B LAL. W
[ A 7 > RHK 3.2kg ICHBET 80g (KIZxFL 2.5%) %W
MUTEL IR/, MEEEIELL. 59%ICFY
FrR—N—THHEHRZEBL, 2 9HEE LK, B
ERELTEBEZLAEZEBL. BonizEdlEsBE%T I
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U LML MNEEZTbRWERE (L ML R 13K

Wik, -80 CICTRE L 7.
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(1) %BER S FRRLD DO

HBE T4 VY=L T (74 )L%—HE : PVDF,
L : 0.45um, Thomson #%¢) CTMHE L, LC/MS
WK BHBRD Sy (£ VB 5-IMP) &ZD
BEYE (1 /2> Ino, e RFH > F > i Hyp) O%
Fricft L7z, LC/MS & 13 Agilent 6430 Triple Quad
LC/MS (7Y L h-T7uy— (K #) %2, hIL
i Synergi (3.0mm i.d. X 100mm, 2.5um, Phenomenex
B8) 2RV SEGEDTIORY. BEHE : (A)0.1%
¥B, B)7tbr=bUN, BHE:03ml/D, 7PV
> MM 0%BICT 53 RE, £ D% 10 93T 60%B ~
(3HHef 1 1543), HFLEE 140C, EAR 0.3l
P4 AR ER (350C), 12L/ 43, 2T IA P —HR:
60psi, ¥ ¥ TV —EE : +2500V % 7zi& -2500V, #l
FEE—F: SRM, M : KYT 1 TEEAHT 1 7,
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SRR 2177

R 2. BRI OIHFEME (LC/MS, SRM £—F)

- TS ALK alvav
1 —H—
s =S S S A A AL - IR Yo
A A A F v
W) (eV)
5-IMP  CioHisN,OsP  348.2  Nega 347 79 110 30
Ino CioH1NiOs 2682 Nega 267.1 135 150 25
Hyp CsH4N4,O 136.1  Nega 135 92 100 17

(2) 7= /BRS FTHEBD DD

B2 045um D 7 4 LY — N A TILIC T L,
LC/MS ZHW7e7 I VRO RS (ZLVy I Vg
Glu) et L7z, LC/MS %813 Agilent 6430 Triple
Quad LC/MS(7Y Ly bh-F27uy— (f) 8) %,
717 & Scherzo SS-C18 (2.0mm i.d. X 150mm, 3pum,
Imtakt # ) ZHW 7z, SHSEAZDINIORYT. BEHH: (A)
%0.2% OXHB LR % &T/KEKR (B) 100mM

B 7 >~ =7 L DK/ MeOH B (50:50, Y/v), T
B :03ml/ 5y, 799V FEMEO0%BIZT 1 B RE
%45 T2%B N, 1543 T45%B ~\, 2543 7T 100%B ~
(3HrEERE - 259), AT LEE 45T, AR - 0.3,
KA AR 8% (350C), I0L/ 53, 2 T34 —H
A 150psi, ¥¥EZY—BHE:+4000V, HEE—F:
SRM, ff: RIF 17, 4 F MLHE ESL, ERL7:
TIVBEZTDAF MG ERIITRT.
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K3, IV IVEESHEM (LC/MS, SRM E£—FR)

. TITAE A Var
was ek oprm OP0TTT TRZE T aaes
v A4
\%) (eV)
Glu CsH9oNO4 147.1 148 84 100 10
(3) AEBEES KLU pH AIE (4) FREERLDRIZE

BR72 UIE—IRMICEE R 2 R U528, ZHUIFEICESZ L

KEENZABERTHZ MO TWS Y. 22
T, 4EOEZ LHETHBREZ K L. #FlE 0.45um
DT 4 =N T TR, LC/MS 2RV
By iricfit U7z, fF¥EYEIKICI1E Organic acid Standard
Solution Z i\, MEMEICEIVER L. HPLC B&
i Agilent 1260 Infinity II, &3 Agilent 6125
Infinity Lab LC/MSD (#£ic7Y Ly b - 57709 —
(%) #1), # 5 L& Discovery HS-F5 (2.1mm i.d. X
250mm, 5um, SPELCO #) ZHw/-. Si&EfFETY
LVybh 7 rouy—#) Rtor 7V r—var ) —
N RBEFICL.. aEGEDTICORYT. BEE : (A)
0.1% ¥BKBR, (B) 7T b=MVU L, TV x> M
0%B 2T 23 fRF1, 59 T25%B~, 11 4% T 35%B
~, 1553 T95%B (e 15 493), Wi :0.25ml/ 47,
HI LEEA40C, FAR:3ul, KA AR :2E%£(350C),
10L/ %y, %7 I A% =4 :50psi, F+EFY—BIE:
-2500V, HIEE—F :SIM (m/z=89), &l @ xH T+
7, A F AbtAE  ESL

¥/, Th?hoiRklo pH 2= LRI pH - KESHEE
F-72 ((BR)EZT RNV A RT 7 8) 12K DHEIE L.

RER OB S B2 FEES T 5 X HAT AT
(ICP-OES) #E@EIC X D HIE U7z . 508 20mL IC B &
HTFEE SmL 2 4 in L, 80 CTFm#E % 40 7
1T-7= . ZD#% 100 TICT 40 SRIMNE L THEEY 218X
JRAE U7z, RAEB ORE 2 0.IN ICFHR L - BME S
FREEET50mLIC X 27y L, #&B& Lk, fEHERR
X, ICPYLFIZLAY FAY ¥ —FN% 0.1N Wi T
HEAR L THRERE L. NIZEETERZITVL, HWIE
YR ICIZA v PY ARV, R E - IRERRIAR
15mL i2, #200ul/mL ©A v k7 LE#RE 100l 2
WINL THOMTICHE L7-. ICP-OES %#& 13 BiRslUEar (1)
# JCPE-9000 % F\ 7=,
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3.1. KBRS FHRM D DO

LC/MS 3tid 6, #HEtHICEENS 5-IMP B & U%
DORERTDOERZIT>7. EBHERERLSIIRT. X
7z, VML HEID 5-IMP &% 100% & U THFERZ R H
LR 2B 1 IR d. BEOEBICE->TEEND 5-
IMP BICEVWIRRE SN, WThoB7ZL b IZIERE
D 5-IMP BRERZRT Z &M piroTz.

K4 AROEE LHOMBRRRIDOIHER (n=3 F13)

(ng/mL)
5-IMP Ino Hyp
Y~¥ VIR : ]} 95+12 128+22 6+1
Fo=20 47 7746 140+22 7+1
Fo=40 %y 66+2 152430 7+1
th F L koL Rl 134422 132424 5+1
Fo=20 %y 110£20 150429 6+1
Fo=40 %y 94+15 162+25 6+1
FIH L RV RET 118428 129435 4+1
Fo=20 4y 97+25 144+30 5+1
Fo=40 4y 81+22 152+33 5+1
MEVEE L b Ml 152438  109+33 3+1
Fo=20 4y 124+33  125+32 4+1
Fo=40 4%y 10427 13736 4+1
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3.2. 7= /RS TR DO

LC/MS i 5, #HEHICEENS Glu DEEZE{T-
2. EEBERZERSIIRT. £/, VLML MHIOEEER
% 100% & L THREFRE2BEHULAERZR2I10RT. &%
Ry E B L TCEERIZENS, Glu TbL ML NI
EBBLHPRSN. Fo=40 57T 10 ~ 15% D &H B
DHERSNTD, MEWIRERBTORBD RN 5% Al

Foft (%)

ATEOMEIZ LHRICEENAHBRR DL ML MEERER (%)

ICHZoNTWBEZ ENARENT. Glu idiEWn S FHEE#F
OEDTHBHIEDS, LML MIEKBRHEKASHI SRS
CERREILEBERZEZRODEEZR. 22T, MEWVWIKEH
BrEfoHRHIB VT, RO EIcEDbS EFRILHA
RE, pHBXUOERRSBZHEL, HBiTAZEEL
7.

RS BLELPOT IV BRS ERBOEERR (n=3 FafH)

(ng/mL)
Glu
<% L kv bRl 9.2+2.9
Fo=20 %y 8.242.7
Fo=40 %y 7.7+2.6
L L kv R 4.9+0.8
Fo=20 % 4.7+0.7
Fo=40 %y 4.4+0.6
Frm L hL R 9.5+3.4
Fo=20 %y 9.3+3.1
Fo=40 %y 8.7+2.6
méawkE L bV bRT 8.3+2.7
Fo=20 % 8.0+2.7
Fo=40 % 8.142.5
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3.3. ABEES KU pHAIE

LC/MS 53 6 £ BH O BES L U pH 2 HIE L
TAERAZR6IIRT. IXRNTORABHIIBWVWT, L MILE
HiE CHBB LU pHICKELELEZR oW o7, &
7z, GuZB{tEBD/NSho-E&nikEiE, tELHE
EHELUTABREI DL 57205, BILBORLRE -

EYedED %<, GluZ{tREOHMIERS hiro
oo —7, pHiZf & B LCEM <, Glumd®
CIEOHENALNSERE L -2 (I3 KE). £/, A
BEN 4BOPCRLENTYFTH 50 pH 2R K
Mot &5, #ELO pHICIZABISOER S M5
LT B IR ATRIE S N7,

F®6 B7ZL0OpHBIUAREEHE (n=1)

(pg/mL)
FLI% pH
Y~¥ [P N-i} 786 5.4
Fo=20 %y 796 5.4
Fo=40 4y 789 5.4
i L kb bET 914 5.5
Fo=20 %y 927 5.5
Fo=40 4y 928 5.5
T L v Nl 860 5.4
Fo=20 % 859 5.5
Fo=40 %y 833 5.5
mAavkE L kL T 816 5.6
Fo=20 %y 829 5.6
Fo=40 4y 827 5.7

3.4 EEMSERE

Apho&EER ICP-OES ICK D ER L. HROS
5, HBHNIC 0.1pug/mL BLEMEH & W7z plisr O & 85 5R
ER7IORNT. 4ATBOBZ Lhic Sz Al In, L,

Ca, Mg, Na, K, Pix, W¥Fhdb4@BETRERER
BOEIRONZP 7205, CagEEDHA GluBAEL
BMOWEOHEENA SN (B3H).

R7 BELOEMRIERMGR (n=2, % 3 BHEFHIIE)

(ng/mL)
Al In Li Ca Mg Na K P
Y~F 0.3 0.1 0.1 2.3 9.1 46.2 83.0 510.5
L 0.3 0.1 0.1 2.0 10.1 77.0 104.0 630.5
o 0.3 0.1 0.1 1.6 9.2 63.5 84.3 524.0
JIIRENAY7 3=3 0.3 0.1 0.1 14 8.8 38.2 93.5  538.0
6 2.5
O
58 ,
B . o
+ 56 + E N
z m] 2?15
A 54 o o - *
~ o
3 5o 1
' ovv® DitE oME +MmALKE oOrvE DHE ofME +mALKE
5 05
80 85 20 95 100 80 85 %0 95 100

F=d00IC BT 2GIUEEFE %

Fo=40 2B T GIUEREE %

3 CGluffFRE pH (K : B 0.78) 3L Ca & (A : HBEIR% -0.96)
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4. ¥61E

L MU MR TRRIC B W TR IC A U5 ERE L
IZOWT, 2EMBOTH B A/ ¥ VBBOBEDIEE LT
WBZERRLIEDY, ZOEEIELEL—RIOVTE
CABERTHDHIEZ2MRTH-0ORBEER L. A
WY EFABOBEEED 3 4BOTRERS D> S &2ZL
ZHMHE L, Foe=20 0B X400 DEMAETL ML MULHE
LTHRBE L. BRI TARDTTHS5-IMP BLY
TI/BRITHABATHA GluntizELiz-& 2 5,
MO EARTODNRRIT 4O LTIZIEF%ET
HolzDIZxt L, Glu XM WikE OBEi» 5587872 L
WWBWTOARBLRPE, 7. Gluldd EHhzE< 2
TH57IVBTHY, FLOBKIIEXS2HELREVE
EZZ oMb, BEDOEELICBWT Glu B RPENWE
HzHE»EHNT, 8, pH BLURHEEKR T ZERL
7o, AP mH SN EEER D> 5 Al In, Li, Mg,
Na, KBEUOPOSERBIC4ABOEBIZLETEIIR SN
oM, GluEAdEE pHICIZIEOHEBED, £7- Ca
BIZAOHBSALNT. COZEIFSBEFLEZLIC
DVNTHEBLTWL S A TERLEKERETHAEEZI SN
%.

[SE3A]

1) #HER, “L U MUEICHESBE LPO D FHRK
DAL, RERMTERMERSEE, 33, 63-39
(2020)

2) mREW, ELBF, BEHAR, BEEZ, Nippon
Shokuhin Kogyo Gakkaishi, 36(1), 67-70 (1989)

3) M, WEER, RER, MHX, Nippon
Shokuhin Kogyo Gakkaishi, 37(11), 856-861
(1990)

4) 7YV T uy— () . “Agilenrt 6120
PUTINVHEMRLC/MSICEAKEFT I V., A
BB O — & 7 #7 . https://www.agilent.com/cs/
library/applications/LC-MS-201607YM-002.pdf
(2022/10/06)



