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Comparison of Quality among Boiled-Dried Anchovies
Caught from Different Sea

Min-Soo HEU and Jin-Soo Kmm*

Division of Marine Bioscience/Institute of Marine Industry,
Gyeongsang National University, Tongyeong 650-160, Korea

This study was conducted to evaluate the quality of the commercial boiled-dried anchovies (Engraulis japonicus) caught from different
sea (southern, eastern and western sea) by determining chemical components and sensory evaluation. Product S was from the
southern sea, product W was from the western sea and product E was from the eastern. The moisture content of product S was
22.9% which was low compared with those of the product E (27.4%) and the product W (27.8%). There are no difference in the
acid-insoluble ash, total amino acid (dry basis), mineral (dry basis) contents and fatty acid composition among products caught from
different sea. On the other hand, The product S was superior in the lipid properties (peroxide value and (20:5n-3+22:6n-3)/16:0)
and sensory properties (appearance and color) to those of product E and product W. Judging from the above results of chemical
analyses and sensory evaluation, the product S was the best quality among commercial boiled-dried anchovy, followed by product W,

and then product E.
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Table 1. Comparison in proximate composition and salinity
among commercial boiled-dried anchovies caught

from different sea (g/100 2)
. . Catching areas
Proximate composition
Southern seat Eastern sea Western sea
Moisture 229401 214104 218+01
Crude protein 524100 (68.0)*  501£00(690) 500401 (69.3)
Crude lipid 68£03(84) 41£02(56) 35+£00(48)
Ash  Crude 183£04(237  179+£01(247)  182+04(252)
Acid-insoluble 0.30+0.03 0.29+004 034+0.02
Salinity 71402 73101 75102

*Numbers in parentheses are the values on the dry basis.
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Table 2. Comparison in total amino acid contents among co-
mmercial boiled-dried anchovies caught from different

sea (mg/100 g, dry basis)
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Table 3. Comparison in mineral and phosphorus contents a-
mong commercial boiled-dried anchovies caught from

different sea (mg/100 g, dry basis)

Amino Catching areas

Catching areas

: Minerals
acids Southern sea Eastern sea Western sea Southern sea Fastern sea Western sea
Asp 69070 (103)* 70748 (106)  7.189.0 (10.8) Calcium 202314188 2,1248+27.1 21543%276
Thr 32588 (4.9) 32377 (49) 3,254.6 (4.9) Phosphorus 1,8005+ 146 1911.6£223 1,9604+21.8
Ser 2,964.2 (4.4) 3,017.7 (4.5) 3.045.5 (4.6) Magnesium 2120+ 160 2263+88  232.5+109
Glu 103568 (155) 10,5002 (158) 10,8454 (163) Potassium 1,4165+£200 148684222 14689+199
Pro 2,899.9 (4.3) 2,801.3 (42) 3.039.8 (4.6 Zine 433+0.11 464+0.10  456+034
Gly  39205(59) 36280 (54) 40478 (6.1 Manganese 344£002 356007  296+0.06
Ala 54410 (82) 44351 (6.7 4,543.6 (6.8)
Val 3,1740 (4.8) 3,743.5 (5.6) 36219 (54)
Met 2,1002 (3.1) 2,087.5 (3.1 19155 (2.9) Table 4. Comparison in fatty acid composition among com-
Tle 2987.8 (4.5) 3,106.6 (47) 993561 (4.4) mercial boiled-dried anchovies caught from different
Leu 54467 (8.2) 5,684.7 (8.5) 5,305.8 (8.0) sea (Arca %)
Tyr 17512 (26) 18684 (2.8) 15619 (23) Catchi
) ) ¥ t h
Phe 28478 (43)  29366(44) 28329 (42) Fatty acids ceome o
His 22875 (34) 2171533 19213 (29) Southern sea  Eastern sea  Western sea
Lys 6,252.1(94) 6,319.4 (9.5) 6,368.2 (9.6) 14:0 27 4.0 2.8
Arg 41534 (62) 3,991.7 (6.0) 42492 (6.4) 15: 0iso 0.5 02 0.1
15:0 0.7 0.7 07
Total 657451 (100.0)  66,096.7 (100.0)  65,648.0 (100.0) 16+ diso 02 02 01
*Numbers in parentheses are the percentage to total amino 1670 19.7 211 20.9
acid contents. 17:0 0.3 0.2 1.6
18:0 92 6.3 72
AE 100g2 #7143 2 9 #FS Table 3% 2t} npEdA 2010 04 0.5 0.9
7713 % Q) $FE Y Ade) Al 2w Fol 2001~ ol v N e
2,1543 mg/100 g W2 /M 9y, o2 9 gk (1,800.5"’ 16:1n-7 3:3 5:2 4:4
1,9604 mg/100g) 2 ZF TF (14165~1486.8 mg/100g) 9 16:1n-5 0.1 02 02
colglem, ofd 2 Fe A% A7 433~464my100g B }gfln'g gé ;; ;j
2 296~3.56mg/100g WIE BlFo 2 Tl slo] Az el T o Y o
Apol7l Ytk dutHo 2 o] Fo UL AF, AW, Yol 20 1n-9 0.4 03 03
183, ¥ 3H Foll wel 2ol7t Bol etk (Park et al., 1995). 20 1n-7 0.2 0.1 0.
olo] vjate] ol g|o] Mg vj2EA Y F7)A o] Ho)7} gl gﬁ}n; 834 gi gé
= Re P ls) =} © Lo] 3 [ - n- : : :
£ e qeinez fr1de A clge 874 299 A 9 Monoenes 154 144 158
FS A gu, 94X oAl A7 42 ojFwe 24 F X 16 2n-4 0.8 0.6 0.8
7134 &3Fo) Bon (Kim et al, 2001), 24 ko] He A& 16:3n4 03 0.2 04
T9 v=9 99 (Hamada and Kumagai, 1988)9] F&2 1% 16:411'3 0.5 0.5 0.9
© g zAdT age Wi 18:2n-6 15 0.7 06
= == 18:2n-4 0.1 0.1 02
geba] & mtEEa] A5 AS ogAd BAQe dA= F 18:3n-4 0.1 02 02
o Z7]e AL AAsta ALEFOZ A% AEEst A §AFE 18:3n-3 02 07 04
97 WEolz ek ol4kel 1A ke A%z vlTo] o o o o
Hol oA #AAY ] A wtEER) Y Fg ALY meo x4 20 4n-6 1:6 1:9 1:6
vl o} FARete A Ve dez AAS Bx Y Za 2 A9 20:4n-3 0.1 02 02
saro] glo] xo)7}h QIieh 20: 5n-3 107 114 108
21:5n-3 0.1 02 03
22:4n-6 0.2 0.1 trace
Rdat =4 3 DMsiEgL 22:5n-6 0.6 0.7 0.8
Y, FAA B A siehit AEXZ A2 slEYA L 227503 1.0 13 1.0
AP 2L Table 45 Bk Pr2EX o AR 24 Fed 22:6n-3 319 28 307
4 ESE D AL 2ol olgAdl AAge) FaAy Polyenes 206 523 He
o] 496~523%2 A9 Aue AXso b w7, ooz  (20:5+216)/16:10 216 2.09 199
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I3 (333~346%) B R (144~158%)9 £o)1%e.n,
olE ZAHY A= of Ao wZ Fo|& vn| 3ttt o)}
o] ojgx o] t}g vl2EX G bl At 24 o] 2o)7} ¢
T AL A5y A7), 7HE 3 R FE57170 9o A A
o7 §1si7] W&ol BIH AT (Park et al, 1995). 3, 98
A9 olge] BAIglel Tt nfE2HAY AL Fo 7A4
AL 16:0, 18:0,20:5n-3 2 22:6 SolU X, 234 F&5%5E
G D gAY ool gd3 E37) 9dk (Yazawa and Kagey-
ama, 1991)3 3t Zt3g w1 gle DHA (22:6n-3) @ EPA
(20:5n-3) % 2L n3A WA 2N E 98 PR o8 Y
Al 40% oldE AAAG. FW, A AxE o
AHED gle (20:5n-3+22:6n-3)/16: 0= Fafotabe] 21602
7t w3, Beez Fagat (209), Asiet (199) 59 £
o} .

48 2AE 3o, S L MAgolA g Az v}
EEAEY AEME A2 E 49ny) 95 A F433E2
< Fig. 13 2t 38548 dajetat 22 X7} 704 meg/ke,
Falerat w2 E A7t 783 meq/kg, AL BFEE A7} §2.6 meq
/kgQ 2 47he] Aol gldloy 98 WA Y oIXYGd wE
Zole 2A ARHA gskch

o]49) (20:5n-3+22:6n-3)/16:0 2 3B AR w2
o] Hol nf2dx o] AAMI ALE Fatit S 2 MF
Qtite] &olglon, 1 Aolw AA AAFHA Gttt

£ o= i

=
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POV (mea/kg)
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Fig. 1. Comparison in peroxide values (POV) among comme-
rcial boiled-dried anchovies caught from different sea.
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Table 5. Comparison in Hunter’s color values among commer-
cial boiled-dried anchovies caught from different sea

Hunter’s Catching areas
color
items* Southern sea Eastern sea Western sea
L 6098 £0.12 4585+ 0.09 4445 +£0.17
a —0.04 £ 0.03 —0.05+£0.09 0.24 £0.10
b 850 0.11 7714010 6.74£0.13
AE 36.72+0.10 51.48 £0.07 52.79£0.15

*L: Degree of lightness (white +100¢=0 black), a: Degree of
redness (red +100 < 0 > —80 green), b: Degree of yellow-
ness (yellow +70 < 0 — —80 blue), AE: Overall color diffe-
rence (AE=/(AL)*+,/(Aa)*+,/(Ab)?

At el ME &=t (Korea Food Research Institute, 1998)
AN FAHIT U 715 (F8: 28% ol3l, 9% 8% o)}, 4
4 I ¥F 5F 10% ol LF 15% o3 A&t
weatn ok 2y Qe 2HAREY] A9 oJRdE BEAQY
AE, g5, vEY YL 2 A P 4z Zof 9ild E
AL WA o]y 2uASY A F MR 248 BY 7
9 3t Az FHM B AL olgAde) w2 vjey
A FAL FEgie)l /13 v AdEAT, gLz
T B M FAY Fold ot HE LA EE A e
A9 Aozt A HA oot

MN Iy

Y AolEs B

FeAL, FALA B MHIN AEX 2 Azd vedA
24 97144 FFL Fig 29 2o 98 49X ¥
e Huyd dr1d4 gEe dEi A 29mgloog E
s tare] A4 309 mg/100g 2 A EIHA A 329 mg/100 g O
2 98 29X of Ago] B ole JAHA ¥Uch #H

¥ £ AE KS EE3 97 AFYETA (Korea Food Re-
search Institute, 1998)¢] 2Ja}d Auate] Tujg 7 Fuby A7)
Ak FFFE 493 ABBAT gD 2ud v ok

50

40 +

VBN (mg/100g)

10 |

Southern sea Eastern sea Western sea

Comparison in volatile basic nitrogen (VBN)contents
among commercial boiled-dried anchovies caught from
different sea.

Fig. 2.
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Table 6. Comparison in results in sensory evaluation among
commercial boiled-dried anchovies caught from diffe-
rent sea

Catching areas

Southern sea Eastern sea Western sea
Color 3.0°% 211£04° 24+02°
Odor 3.0 3104 3003
Texture 3.0 3304 34104
Appearance 30° 1.6£02° 23+02°

*Means withen each experimental item with different supersc-
ripts are significantly different (p<0.05).
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