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Abstract

The food components and quality characteristics of two kinds of boiled—dried anchovies {Engraulis japonica)
in the Korean market such as the Jukbang—Myoel (JM) and Kwonhyunmang-Myeol (KM) were investigated.
KM was higher in moisture content, and lower in crude protein and lipid contents than JM. Volatile basic
nitrogen was higher in KM than in JM, whereas TBA value showed higher levels in JM. Total combined amino
acid contents of KM and JM were 41.9~46.6 g/100 g and 42.0~49.2 g/100 g, respectively, and large sized
boiled-dried anchovies revealed higher contents than small sized ones in both samples. Their major amino acids
were Glu, Asp, His, Leu, Ala and Arg. Total lipids of KM and JM were consisted of 55.4~68.4%, 53.0~68.0%
neutral lipid and 31.6~44.6%, 32.0~47.0% polar lipid, respectively, and their major fatty acids were 14:0, 16:0,
16:1n-7, 18:1n-9, 20:5n-3 and 22:6n-3. In taste compounds of boiled—dried anchovies, free amino acid contents
of KM and JM were 953.7~1,044.8 mg/100 g and 968.8-1,306.4 mg/100 g, respectively, and main free amino
acids were Tau, His, Ala, 1-methyl his, Lys, Glu and Gly. The contents of other taste-active components
such as IMP, total creatinine, TMAQO and inorganic ions were not significantly different between KM and
JM. The results of sensory evaluations for organoleptic characteristics, small sized JM showed no difference
in sensory qualities, whereas large sized JM showed good qualities for appearance, taste and odor compared

with
KM.

Key words: boiled-dried anchovy, pound net, seafood component, taste, quality

MHoe

Selvhel el ot A agkel A oAzt 167 EellA 257 &
A% o3 E = 9 x| (Engraulis japonica)s F2 AAZE4
ahZ B e} 23] Aga 2L GAEL R sl ol %
ot 23 X = 7)ol vt ok W Fe] gl W7t 15,000 Eo
A} 25,000 & A= AikE o] vt} AR FOKEERRK
fh) FA1ArEEe] 90% o) A& AbAl sl & ¥ub ofugl <l
248 iyt A A4 HEFAAE T2
Bltel ok (1), vFEE A= I A W3 H(HEBME, anchovy boat
serine) .2 o] &slo] WFA g dut v A9} Fu
(#rB5 %, pond net) & & o] & 3}o] HdAzg Suldx 2 v}

F % olth A2 BAAE AT WA A%eA gz

fCorresponding author. E-mail: kwangsoo@gaechuk.gsnu.ac.kr
Phone: 82-55-640-3116, Fax: 82-55-640-3111

EAZANA ME A BAE A5 YikE o] Fels 9l o
HQ), Ao o898 F rhgstel YEA2T Ak vhE
g x]7} A|ghE] o] R8-S A3l o) FubE A
2 o) oAyl o2 =)o wle AxT}
Z

£ 2
4
_]“ —
()
L
& o
2 a5,
—H‘UJ fr
a R
=2 N
cu E
029 )
RO
ﬁ =)
o o
5 =
ox 2 32
o e
“N ';’ o
oz T
P = >
ox, rit r
F{E N&
N T P

R
3
PR R

dn &R
@52 ox o X 2 & 2

tlo ¢
we
2
A
riu
s
_N_A‘
S
x
(3
M
2
LT
cf
4
e
).
o
I
2, i
2
>

v
A
oo
a
Fi
ni
ﬂ
fr
R
ol
103
:{o
ol
of
X
1w
o
(2
o
i
2
it



) ahgg )
o] &7)7kell As}atE 5L AR Q7] Wil weEA
o FAFAG ALL s E 2% A2 vhEd =] P
olvt FAel distel A4 FHA AR E 43l E Bart 9
ot Az}

2 dre velvst Aeeaa g 4 4 45
Aol A AFEA, A SAFA SLEAS Al Qb
EEA L A 2 AR 22 AF- AR S
A vl ashgl e, ok Sl Ald e AR A
2 EFA5A, 2el2 ARA FEA R HAE A AR
& ANztzA stdnt

=3

& AT 8T IYRAE 27192 S 70
~85 cm, A% 1.2~15 g)3} 2E (A% 3.0~3.5 cm, A3
014-030 )2 1rel A AAARS] Tl WA
A2 $AAR 1Y olule] e Tdsheln, A vhe
97 A ¥ 53 272 AL Z A7) Fhestel $2A
A9 B oA AT AR T
A ARE AARE Fol7] 98 FoE L 100
A%E 2000t HES At Fag
FA5D b 20°C 572

4

s
lo
g
ks
+
Ho
e
He
ok
o 1©
A
> ol

BN
=\
=
mi
NE,
°¥
o
H
o
rlo
%
8.
. B.
(@]
- 3
I
]
=
Q
E
K-
R
O
rlo

Soxhlet &1, 23 F-2 Axlgsigos "246]- A, pH
= Al Foll 100 3F9] =45 7}3)ed 2 83 o}-8 pH meter
(Fisher Basic, Fisher Co., USA)Z#4] &4 3t} 3Ad
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© 2 TBAZ(Thiobarbituric acid value)<- A &5 g5 #
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Al gl 6 N HCl 495 2o} heating block 224 103°C
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o] A2eh-g 7ha] A WHARE B2 AlA capillary column(Su-
pelcowax-10 fused silica WCOT column, 30 m X 0.25 mm
i.d., Supelco Ltd., Japan)e] &% GC(Shimadzu GC-14A,
Shimadzu Co., Japan) &4 #4138t} ojdje] GC £4=
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Table 1. Proximate composition and pH of boiled-ried
anchovies in the Korean market

Proximate composition (%)

Sample

code! Moisture Crud¢ Cm.de Ash pH
protein  lipid
KL 2797 465 6.9 155 6.75
JL 25.1 50.1 75 156.2 6.65
KS 326 419 45 174 6.60
JS 318 42.1 7.2 16.0 6.91
UKL: large sized boiled-dried anchovy caught by anchovy boat

seine.

JL "large sized boiled-dried anchovy caught by pound net.

KS :small sized boiled-dried anchovy caught by anchovy
boat seine.

JS :small sized bhoiled-dried anchovy caught by pound net.

Large size: length 7.5~8.5 cm, small size: length 3.0~3.5 cm.

“Mean value of triplicate.
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Fig. 1. Comparison in VBN contents and TBA values of

boiled-dried anchovies.

KL, JL, KS and JS: refer to the comment in Table 1.

A AFRAA R 24 -8 2g AFE Table 29 Yhe}
ydrh ZEoln|ike] ke dul o] 4665 g/100 g,

Aol 41.89 g/100 golgl e,

Amo] 4200 g/100 g2 A7 2 v|is] 29 g
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Table 2. Combined amino acid contents of boiled-dried

anchovies (mg/100 g)
. . Boiled-dried anchovy"

Amino acid KL L KS 1S

Aspatic acid 509607 53684 45860 46362
Threonine 2,336.6 24169 21399 21478
Serine 22464 23367 20676 20072
Glutamic acid 8,006.4 8,430.6 72724 74915
Proline trace trace trace trace
Glycine 2.827.7 29879 21989 21718
Alanine 3,302.4 3,413.7 2,865.8  2,357.8
Valine 2,537.0 25795 23788 23163
Methionine 1,561.3 1,745.6 1,424.3 1,437.4
Isoleucine 2,199.3 2,326.1 2,061.3 2.057.1
Leucine 3,796.8 39114 3,4719 3,496.4
Tyrosine 1,249.9 1,358.5 1,1364 1,170.4
Phenylalanine 2,449.5 25635 21957 21876
Histidine 45945 4,954.4 4,319.9 4,360.5
Lysine 1,665.2 1,752.2 1,297.4 1,169.9
Arginine 2,775.7 30285 24808 24845
Total 46,644.7 491739 41,887.1 419924

"Refer to the comment in Table 1.

“Mean value of duplicate.
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tamic acid, aspartic acid, histidine, leucine ¥ alanine %-©) A Vel BE B3 AR AL SAAAEA
wol gaslel ek o] ghape] A Awale] 109 o) 5ol W (27), shEEA 2
Sep-Pal silica cartridge® o] &-ste] Ak shEW Ao} B AgE A5 FAALL FFEE] AT FO
W ) o] Xk 24 8] $-S 2438 435 Table 30 Vet 2 A o g FAWAL AL AdH R Fol
ook A2 oF A 87ke) $4 2 A =4 v& Ale AR Azt
ol 2 Hol7k gl ot o AR B Az FHARA uh vhE@ A s SyE Aol 22T AT o F
o) Z2Au7t ¥ AB16~47.0%)°) SAA g o, wd  23ste] Q& FAXNRAY FAARAY FAAYAL 2
FolEel vlal 2 o FAAYA 2Av]7 vy 2L AL GCEMN B4 g A3E Table 40l Yehll i}, F24}
Fable 3. Lisid frace e anchous Ao A%, AR HEFA T FL P RAE HAZ ¥
. t tent: -
able 1P1 raction contents O 011€e: riea anc OV(ICZS) %3}031 14 O 16 O 16 11’1 7 18 1['1 9 20 5n 3 E;"z 2261’173 %0]
Boiled-dried Percentage in total lipid Rew, AAFL A= E-8FaL 22:6n- 3o} £AM7F 177~
anchovy" Neutral lipid Polar lipid 21.2%% e} A ulAite)] B3] Y53 T2 Aol EA Ao}
KL 68.4” 316 W B R Holwd 7154 AL Fei n-37
e o0 oy Qo] wEELAAGAS] 2HVIE A 5ol weh pkel A
JS 53.0 470 ol gll o} 276~333% % vhEF FHH S & &
YRefer to the comment in Table 1. slaith ZF FA A4S AR E Al R o o 1] 3
2 o
Mean value of triplicate. 4w Zol| 78] 7 Zubd )] Bl Uuk vpE @ x| Zo n-3
Table 4. Fatty acid composition in TL, NL and PL separated from boiled-dried anchovies (area%)
. Total lipid (TL) Neutral lipid (NL) Polar lipid (PL)
Fatty acid O
KL JL KS JS KL JL KS JS KL JL KS JS
12:0 0.3% 0.2 0.1 0.1 04 0.3 0.2 05 0.1 0.2 0.1 0.1
13:0 0.1 - 0.3 0.1 03 0.2 0.6 0.7 0.1 - 0.1 -
14:0iso 0.1 - 0.1 0.1 0.1 0.1 0.2 0.1 - - - -
14:0 7.7 6.3 6.7 5.0 9.7 93 9.5 8.3 52 49 45 41
1510 1.3 1.2 19 1.3 1.6 1.6 2.2 1.6 1.1 0.9 1.9 1.2
16:0 314 34.2 30.0 30.0 32.5 37.2 33.0 32.8 29.2 32.7 26.7 25.1
16:1n-7 5.0 58 59 53 59 6.2 72 6.4 38 35 48 49
16:1n-5 0.5 0.6 1.0 0.4 0.7 0.3 1.2 06 0.5 0.6 0.3 0.6
17:0iso 0.8 05 05 14 0.9 0.6 0.6 0.4 0.7 0.4 0.1 1.2
17:0 14 1.3 15 1.6 1.6 1.5 1.7 2.0 1.2 1.1 1.4 16
16:3n-4 0.2 0.5 0.3 0.3 0.2 0.1 0.5 0.2 0.3 0.5 04 0.4
16:3n-9 0.2 0.3 0.2 0.2 0.2 04 0.4 0.2 0.1 0.2 0.2 0.3
16:4n-9 04 0.3 0.2 05 0.4 0.2 0.1 04 0.4 0.3 0.3 0.5
18:0 5.7 6.8 5.1 8.4 5.8 82 53 8.9 6.0 6.3 4.6 8.1
18:1n-9 72 7.2 45 8.1 7.0 6.9 42 5.6 8.3 9.3 5.6 8.6
181n-7 2.4 2.8 35 2.7 2.3 3.1 39 2.7 2.2 2.8 3.2 2.9
18:2n-6 14 1.2 15 1.1 2.7 14 1.7 14 1.1 1.0 1.3 1.1
18:2n-4 - - 0.1 - - - 0.2 - - - 0.1 -
18:3n-6 0.2 0.2 02 0.3 0.2 02 02 0.3 02 02 0.1 0.2
18:3n-3 0.8 1.2 1.3 05 1.2 15 15 0.8 05 0.5 0.8 04
18:4n-3 0.9 2.6 14 0.7 1.1 3.1 18 1.2 04 0.8 0.7 0.3
20:0 0.4 0.8 0.4 0.5 0.6 1.0 0.7 - 0.2 0.4 - 0.4
20:1n-9 1.8 0.1 0.2 0.2 2.1 0.3 0.4 1.2 05 0.1 0.1 0.1
20:1n-7 0.1 - 0.3 - 0.2 - 05 - 0.1 - 0.1 -
20:4n-6 1.3 0.9 1.7 15 1.0 0.8 0.9 1.6 1.5 1.1 1.6 1.3
20:4n-3 0.1 0.3 0.3 0.1 0.2 0.3 0.3 02 0.1 0.1 0.1 01
20:5n-3 6.0 6.0 9.2 75 4.2 43 6.5 45 8.8 8.1 13.9 11.7
22:1n-9 22 - - - 0.2 - - - 01 - - -
22:4n-6 . - - 0.2 - - - 0.2 - 0.1 - 0.1 -
22:4n-3 06 - 0.5 05 0.6 - 05 05 0.7 - 05 0.4
22:5n-3 0.4 0.6 09 0.4 05 0.6 0.8 05 04 05 0.6 -
22:6n-3 18.8 17.7 19.7 21.2 155 10.3 13.0 16.3 26.1 23.7 255 24.2
n-3 PUFAY 27.6 28.4 33.3 30.9 23.3 20.1 24.4 24.0 37.0 337 42.1 371

Refer to the comment in Table 1.
Mean value of duplicate.
-3 polyunsaturated fatty acid.
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o Q= e vehgrh ) AN A A4 =
Aele AR S22 799 vls3hd 2, n-341d
o] m Bz A Ak A v 7} ki gopeh A A ukA ¢
3= FA A FA A A o ¥]8) 14:0, 160, 16:1n-7
o] &A= Y2 b 18:1n-9, 20:5n-3 ¥ 22:6n-39] A4
B]7F Egho ) n-3A|d 9 R e E XA YALE 33.7~42.1%

24 7H wel diEe Ut

gzl % “]“a}“""ﬂ Frlei2 £ 71 F8g
& 3t Az I8l felotrl mAR29)e] 2AYS B
A3} Table 591 2t} Al B vF2™ X 9] frg|o}v] At
gko. olul Zdjwo] 1,044.8 mg/100 g, 5 S o)
1,306.4 mg/100 g, &ul A= o] 953.7 mg/100 g, 1t A~ o]
968.8 mg/100 g 2.2 4], 53] SH S8 ] frejotv]citke]
ghafo] e} Al F ol v|a] Y453] Wkt felolvlinite] 24
Ank up 2 2} 9} Zubd 2| ZF taurine} histidine2] ¥
o] |=3] @ekow o|g]eX alanine, 1-methyl histi-
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Table 5. Free amino acid contents of boiled-dried an-

chovies (mg/100 g)
Boiled-dried anchovy'

KL JL KS JS

Amino acid

Phosphoserine 1557 202 127 158
Taurine 340.0 390.7 3062 3817
Urea 339 74.7 41.2 729
Aspartic acid 9.6 8.1 8.4 1.9
Threonine 16.5 34.7 423 155
Serine 35 11.7 43.6 2.8
Glutamic acid 173 50.7 53.3 14.0
Sarcosine 3.1 0.2 19.0 7.2
a -Aminoadipic acid 78 11.0 7.0 11.0
Proline 16.3 25.7 9.8 155
Glycine 249 37.2 38.1 35.4
Alanine 50.8 69.9 59.9 553
Citrulline 51 0.1 tr 1.0
Valine 139 22.0 18.1 13.7
Methionine 75 6.6 7.2 57
Cystathionine 19 34 2.0 2.6
Isoleucine 26.6 36.7 26.0 28.3
Leucine 17.3 24.2 19.1 15.6
Tyrosine 15.2 130 20.1 14.4
B -Alanine 1.2 1.1 2.7 16
Phenylalanine 95 10.6 185 6.7
7 —~Amino-isobutyric acid 5.3 41 1.2 10.6
Ammonia 14.5 18.4 16.3 20.4
Amino-isobutyric acid 124 tr tr 16.8
Ornithine 147 137 13.7 10.0
Lysine 30.8 305 28.2 295
1-Methyl histidine 364 445 2710 333
Histidine 280.1 3315 1072 1240
3-Methyl histidine 2.2 3.0 0.8 0.8
Anserine 52 47 1.6 13
Arginine 5.8 35 25 37
Total 10448 13064 9537 9688

i’Refer to the comment in Table 1.
“Mean value of duplicate.
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Table 6. Nucleotide contents of boiled-dried anchovies

(mg/100 g)
. Boiled-dried anchovy”

Nucleotide KL L KS I

ATP 11.4% 20.7 532 55.6
ADP 60.8 58.9 39.6 37.1
AMP 213.2 220.0 80.6 88.8
IMP 529.0 559.1 371.8 401.0
Inosine 42.1 275 76 trace
Hypoxanthine 68.5 39.0 25.0 89

A“Refer to the comment in Table 1.
“Mean value of triplicate.

Table 7. Quaternary ammonium base contents of boiled-

dried anchovies (mg/100 g)
Base Boiled-dried anchovy”
KL JL KS JS
TMAO 1247 155 12.9 14.1
TMA 20.6 16.5 12.2 10.9
Total creatinine 985.7 1,076.5 689.9 7219
Betaine 61.4 76.3 11.4 16.4

YRefer to the comment in Table 1.
YMean value of triplicate.
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Table 8. Inorganic ion contents of boiled-dried anchovies

(mg/100 g)
Inorganic ion Boiled-dried anchovy"
KL JL KS JS
Na 833.8Y 953.0 1,007.6 1,008.8
K 2109 144.1 1765 1279
Ca 0.6 0.5 0.6 0.5
P 33.6 51.9 158 225
Mg 5.4 9.3 6.7 45
Cl 1,434.4 1,658.0 1,801.1 1,698.8
Total 2,518.7 2,816.8 3,008.3 2,863.0
"Refer to the comment in Table 1.
“Mean value of triplicate.
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Fig. 2. Comparison in taste compound contents of boiled-
dried anchovies.
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Fig 3. QDA chromatograms in comparison of sensory evaluation for sensory characteristics of boiled-dried anchovies.

KL, JL, KS and ]S :Refer to the comment in Table 1.

5 score scale (panel number n=12), 5 very good, 3: acceptable, 1: very poor.
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