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Antioxidative Activities of “Dashi” from Flying Fishes against Lipid Peroxidation

Tomoko KAYASHIMA, Mihoko TOMINAGA

Summary

Recently, it has been reported that “dashi”, Japanese soup stock, made from dried bonito, has the anti-
oxidant effect, but the antioxidant effects of “dashi” made from flying fishes have not been clarified.
This iz vitro study investigated the possible antioxidative activity of “dash:” made from differently
processed flying fishes. All the samples obtained from both grilled and dried flying fishes, significantly
inhibited lipid peroxidation, as indicated by the 2-thiobarbituric acid reactive substances (TBARs) val-
ues (p<0.01). Moreover, we found that the TBARs value had a significant negative correlation with
both the degree of browning measured by the absorbance at 440 nm (»=—0.772), and the free histidine
content (»=—0.717). Therefore, this study shows that like the “dash:” from dried bonito, the “dashi”
from flying fishes possesses antioxidative activity against lipid peroxidation, possibly due to its free

histidine and browning compounds.

Keywords : “dashi” from flying fish & 721, antioxidative activity PUFER{LRHE:, histidine b &
F 3, browning degree 18 1h
% S X722 T L& T (Dried flying fish) 7S#iis

JUNALER R ILBEM S TIEIM T Lz hE o D72
LMW, T2 L EFERhTw
b0 MNETFOBBHRCENRONDL Z LD,

WAETEN N T AR5 4508 Am b HIRS
TWwh, MY FHE (K MY F Cypselurus
YT T F Cypselurus
RV T A YT I Hirundichthys  oxycephalus
F) OERBE RNKETHRN RIS S5
& Z (Grilled flying fish) =, Zif L 7212124

hiraii, heterurus,

DI I TEIC L D ES LT 5,

— BN T 72 LSBT ka2 JiBR & A4 54
L EVbI TS, 1980F IS RIFRNOFE X
2?) "‘@if‘f@%ﬂ% IEmESNIHETE, T

LIFTHEDMEHRTZIT TR, HEEDOKRIEHT
RIEADELE LTHEHEN TS LA L,
—fEREET O HE R 2 EHRIZA#EISTH > T

OIS 6 HIRECTH o 12V HMAETIT R

FETOMHARIZLIVETLTVDEEZERZEN 5,

| Ik
B KA R NP £ B T e



20 HE M, BARFERET

7, EAETIE EMBROZLE LTHIZLA
FEHEN, (72028 7] R [7ZLERE] Lvio
72 72 L OB SN I RESFIEE S
TWwb, B TOMHEORKTAlERSND —
T, @ENZRMEO ESHfEE LS T L
IZoWT, FEZzHLPICTEI L, ZOEH
Mx HREM 5 LTS 9,

EZLOBHTORPELLT, ) FTHRLEFED L
Voo ZZERAT G-, & 5122 O ORI A
T AWK RS T EN LY, FUMEO/ZL T
HLBIZL RN Y 7 FATOETLIZLIZON
T, %L OWED T TbR, ZOFHEEEA S
P T\wb, LLEAS, HITHELIZDOW
T, TR S X 5 72 L o Z4LY,
KIMLaE D) FREGR T 3/ BAKD I
B, 2L BROESRE (190.05%) 305 7
FATTOEFTLEL ($0.2%) X0 bEZL
(#90.06%) (ZHE\ &) DB L FLEE T,
ZOMOFEIEEICOVTIRIZEA LTS HICE
TV,

PR, 72 L OJRBRAH G- DAL ORh R TE B 23 £
D, HHTHEZ LB ZRT 2 &0
SNk o T b, M THA U REERILY
13, MRS EREORRNE 2L, 00Nt
BRI LD IRERALZ I 5 2 &, AR
R LI EZOHDY, FEIZBWTHE LY
BFELVZ B B2 LOBRLAIR L LT, &
VA EI TR A K B IREELIHY, S 512720
NI & 2 BB O N B RRAL D3I ASH & 212

hoTHBY, ZOWMBLEEIN Y 27 FATLD
HETLERNBHTHEZEDRENTWY B,
UK LT, BEHITRVTETLHIT/ZLOH
FRALTEIZ DWW TIERZHS 2% o T\,

Z ZCARWZE T, B2 LR RAE L L RIS
B R 72 CTH 2 H T2 LIZDOWT, JARA G-
DAL ORIFIIER L, FRERBRIbICR 3 2 PiEgbis
FHOLRICT LI ERXHNE Lz, & 612, 872
L OB RICH S 3 2@l a7 3/
RN OWTHIE L, & T72 L OPER LIz
54 25 oMEt 2175 720 72 L oYL
WX ZOMLEIKE GRBL TR, Kz LE
&) BURRALRI R CH G T 2 a0, 2o
72, AKEIRTIE, BEHTLETLHT L)
MTEDSRL L 2HMOH T LOREL G0 T,
PriR b 2 ) L7z

2. RBRFE
(1) #H#

BexdHT4dh No.A,B,C,D) LETLD

44 (No. E,F, G, H) &, EREEEER
ICTHBALZD D2/ (Tablel ), FEHIX
IR 6 dh, FEE 15, XM FA1MmTHo 7,
T, WERRELT, W7 FATIOETFL
(No. I,7J) &Y 4H (No.K,L) {8 E
DA—=IR=THEAL7z. &k, INHOHMIC
DWW, BRALBE LR SR O H 2 22w 2
LR ERFERICTHERR L 720 )/ — VBRI Y v
TVR) v FV ey ARSI DAL,

Table 1. Samples of grilled and dried flying fishes

Kind No. Origin Special mention Length (cm)*  Weight (g)*
Grilled A Nagasaki Charcoal grilling 13.7+£0.9 5.9%£0.6
flying fish B Nagasaki Far infrared ray 12.6£0.6 5.2%x1.3

C  Nagasaki Charcoal hand-grilling, sun drying 16.1+1.3 7.6%0.6
D  Nagasaki Charcoal grilling by using bincho-charcoal 14.9+1.9 7.8+0.9
AV. 14.3+0.9 6.6x0.9
Dried E  Saga - 13.5+0.9 56x1.6
flying fish F  Nagasaki - 13.0+0.9 5.9%+1.9
G Nagasaki - 13.5+1.6 6.3+1.9
H  Vietnam - 10.7=0.6 4.1+0.6
AV. 12.7+2.2 5.5+1.6

*Each value is the mean=SD (n=10).
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Fig.1. Effects of Japanese soup stocks, “dashi”
from grilled and dried flying fishes on lipid
peroxidation.

Samples were heated in distilled water of 50-fold quantity
of grilled flying fish (A) and dried flying fish (B), extracted
in distilled water of 50 or 100-fold quantity of grilled flying
fish NO.A and dried flying fish NO.E (C). The results are
presented as the means+SD (n=3). Means within the col-
umns followed by different letter (a to d) are significantly
different (p<0.05).

Table 2. Effects of several Japanese soup
stocks, “dashi” on lipid peroxidation

Kind No. (’I;%)B()Aflésozirlgle)

Control - 100.0=3. 2¢
Grilled flying fish A 35.0%1.4°
Dried flying fish E 53.5=1.0°
Small dried sardine I 71.8+5.8"
J 66.4+3. 2

Dried bonito™ K 15.1£1.0°
L 17.5+1.6°

Each value is the mean=SD (n=3). Means within the col-
umns followed by different letter (a to e) are significantly
different by Scheffe’'s multiple range test ($<0.05).

*All samples were heated in distilled water of 50-fold
quantity for ten minutes.

"The “dashi” was extracted by boiling dried bonito
flakes for 10 minutes.
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Fig.2. Relationship between the TBARs value
and browning degree measured by absor-
bance at 440 nm about Japanese soup
stocks, “dashi” from grilled and dried fly-
ing fishes.
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Fig.3. Relationship between free histidine con-
tent and TBARs value about Japanese
soup stocks, “dashi” from grilled and
dried flying fishes.
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Table 3. Contents of free amino acids, and their correlation coefficients with the TBARs values,
about Japanese soup stocks, “dashi” from grilled and dried flying fishes.

Kind Grilled flying fish Dried fling fish TBARs value correlation
(umol/L) (umol/L) (r)
Aspartic acid 0.563+0. 321 0.805+0. 398 0. 091
Threonine 0.642+0. 205 1.076 0. 282" 0.549
Serine 0.808+0. 248 1.132+0. 385 0.316
Glutamic acid 0.833+0. 319 0.979+0. 200 =0.090
Glutamine 0.119+0. 144 n.d. -0.218
Proline 0.437+0.176 0. 866 +0. 307 0. 544
Glycine 1.546=0. 273 1.794+0. 342 0.276
Alanine 2.024+0. 446 2.755+0.570 0. 545
Valine 0.670+0. 253 1.118+0. 221" 0.492
Cysteine 0. 026 =0. 008 0.022+0.016 -0.133
Methionine 0.166+0. 083 0.238+0. 056 0. 106
Isoleucine 0.379+0.172 0.671x0. 139" 0.462
Leucine 0.758+0. 322 1.297+0. 274" 0.476
Phenylalanine 0.338+0. 144 0.534+0. 146 0.379
Tyrosine 0.328 0. 130 0.478 +0. 092 0. 295
Lysine 0.241+0. 206 0.638+0.411 0.443
Histidine 7.754+0.794 5.097+2.531 -0.7177
Arginine 0.479+0. 197 0.603+0. 270 0.139
Phosphoserine 0.110=0. 033 0.139+0. 042 0.639
Ornithine 0.081+0. 035 0.149+0. 039* 0.576
Citrulline 0. 063 =0. 006 0.122+0. 092 0.527
Monoethanolamine 0.034=0. 067 nd. —0.204
Ammonia 3.237+0. 370 2.649x0. 340 —0.397

Each value is the mean = SD (n=4). *Significantly different by t-test (p<0.05).  Significantly different by Pearson’s

correlation coefficient (p<0.05).

TBARs value correlation: Pearson’s correlation coefficient with the TBARSs value.

n.d.: Not detected.
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