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Changes of Fatty Acid Composition and Lipid Oxidation in
Anchovy During Fermentation with Salt
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Anchovy, Engraulis japonica, was fermented with 10% and 20% salt at 10T (10% SA) and 20T (20% SA),
respectively, and the changes in lipid content, fatty acid composition and lipid oxidation was observed for 105
days. Peroxide value (POV) in 10% SA reached to the maximum (46.4 meq/kg) on 30 days of fermentation,
while in 20% SA, it reached the maximum (54.7 meq/kg) on 45 days of fermentation, and then decreased in
both samples during fermentation. Thiobarbituric acid values revealed a similar tendency with the change of
POV during the fermentation. These results indicated that lipid of the anchovy was oxidized faster in lower salt
than high salt in the early stage. Total lipid (TL) content during the fermentation for 105 days decreased
approximately 16% in 10% SA and approximately 33% in 20% SA. Phospholipid (PL) content also decreased
in both samples and the content of neutral lipid (NL) was unchanged in 10% SA, while it decreased in the same
amount as PL in 20% SA. The prominent fatty acids in TL of the anchovy sample were 14:0,16:0, 16: In—7,
18:1n—9, 20:5n—3 and 22: 6n—3. After fermentation for 105 days, approximately 87% and 67% of the
prominent fatty acids remained in 10% SA and 20% SA, respectively, but the kind of the fatty acids was

unchanged.
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I F Hud g 4o AZRE o &H1 gtk gl
x| ojgue o go%oliol Ea oA ojY¥HE R
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AA %t (Kim et al., 1994).
A <A Bg Adse 9 exo] d3a B}



196 SEERELE- R kR

o ditHo s R AL & 5% G5, 2
T YA AT 4 10%9 JPesoNE 2 A%
o AAIH (BF, 1975), 240 AZE GE ¥T &
=N 719 £4717 ) g2l JEde 0%, AL
© 10% WeZ 248t Azt Yok CKMH, 1985; Fh
T, 1995). TebA A7 SN JEFEYS SAHLEE
SALE7 REFE QREER B B8 £47TE
GEEsrg 2o et 2335 Azste Ao Yuty

i
9 Azuyor HI gl

B d7e GRFEY s4EE 2Ed 7 24, =
AAFTE 10% (5425 100)9 20% (S4Lx 20
)9 270 FAAE $A4AHE o, 54 F9 A2
o] Absl Aot AAFF L A 2A ) HElE By
gt I3 FHo sl 2D { HEY WE

X2

1996'd 69 24+ ZaolA | dAG G g3 o Fd
B3R (Engraulis  japonica, A7
126~165g) 8 THUsA, SA HEdE St S H
AR NEZ AHESIRT @XAe AEd @xE 47
10% 9% 20% (w/w)SA BALT & EFsted Fexg
87190 1kg¥ Wol B3R, 1029 89S e A
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}2eE g (POV)S AOACH (1990) o whe}, 22z
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X|atz Aol 24

g% TLE AOCSH (1990) 22 methyl esterdh3t
ol capillary column (Omegawax 320 fused silica capil-
lary column, 30 mX0.32 mm id., Supelco Park, Bellefo-
nte, PA, USA)o] 2349 gasliquid chromatography (Shi-
madzu GC 14A, Shimadzu Seisakusho, Co. Ltd., Kyoto,
Japan) & ol &3t A 24& EAA B4z
< injector ¥ detector (FID) £ X & 7}Z} 250C& 3},
column 5% 180T A 887t fAAZ & 3C/min
2 230C7HA eA 7R 1587 FAAZ Carrier
gast helium (£% % 10kg/em) & AH&3tHoH,
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2o Alg AR £E I8 2aud g A2 g
& 77 749%, 40%, 160% L 49% Qo 1597 &

meter (Corning, pH200)E &3t Attt HAAS W, AdSE 10% BARANNE 22} 674%,
Table 1. Changes in proxmate composition of anchovy during fermentation with salt (wt. %)
Fermentation period
Composition 0 day 15 day 30 day 45 day 75 day 105 day

10% % 20% 10% 20% 10% 20% 10% 20% 10% 20%

Moisture 749 674 595 68.1 589 670  60.1 678 597 66.7 589
Crude protein 16.0 145 134 144 133 143 133 143 133 143 127
Lipid 49 4.0 33 39 32 42 33 37 33 39 2.8
Ash 40 131 215 128 222 133 215 128 223 131 236

"Percentile amount of salf added.

210% and 20% salt added anchovy were fermented at 10T and 207, respectively.
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Fig. 1. Changes in pH of anchovy during fermenta-
tion with salt.
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Fig. 2. Changes in peroxide value (POV) and thio-
barbituric acid (TBA) value of anchovy during
fermentation with salt.

W; 10% NaCl(10C). A; 20% NaCl (20T).
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#8gy 284 A (Khayat and Schwall, 1983). 18
o2 g3ARY £4%x7d) POV At A5 o, &
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Aoz AF9 Fawrsol A dejsdi & 5 gl
gebd 2XRY S4 FRFG g8 2459 HEFAY
Foll dojvh= AF o A3} (Bl 1985) vlsl 237t
AA dolvks Aoz Hof, AL AF Aol
& S gaNFolgde Ae ¢ F AN (Kim, ef ol.
1994).

BA A TBAHE BAEY 2% 29 mgkglA 10%
AL 54 4594 77 mgkg?tA F7ME9oY, 1
% 55 mg/kgZtA #aEA 2 20% B ANME
%4 7594 864 mgkg7tA F7e T, 1059 # ol 324
mgkgS2 HAHAG B gt Be 1049 2
A Ao] 20% 9 BAARG A 2748t w2 A Z
P oz AaHAY. o3t AHe FAEY A
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o whe Ao Ag vid Aog AAHEG (Hh & b
R, 1986). o9 FAFEA 3 (25+30)0A AEEE
7b 20% 9 BARH 27139 £4F TBA#S A3
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0YAA Fo1e8 | gAga Busyd B 439 F
% W5 Bl At (Cha ef al, 1985).

A X|YMTY 9 H5}
A &4 ¥ A4 FFU}E Fig 39 el
ok A g TLEEHS 49g/100g8 oM, 495 T 10%

g A
DA

-
[}

Lipid content (%, salt free base)

[

10% NaCl (10C) -a-TL

w

—A— NL

—e-PL

0 15 30 45 75 105
Fermentation period (days)

9 AL 4 HEF 4 16% TAIAT HEFe
20% BARGNE o 33% AA3}AT. AR NL
FFE 32g/100g0I0 20, AEsT 10% BAANNE
SA4F A9 Wast 9o 20% AN E £4
7191 105U Ao 25g/100 g2 A g Bldte o 22
%7t Za3Ack. 282 YANES PLEFHE 17g/100g
ojRe}, 4 105¢A] AAFE 10% 2L 20% BAA
BT 08g/100g 2 e} AAF w3 <& 53%71
tastgd gekd 4 2 %A 25 NLEd pLY 7
Fo] R, 20% BAARY B4 493 F 7
ZFoz ¥ W NL 2 PLo| A9 §3o2 223
o] A HAE FAZ A T ARFFY 30%
Az HYAE 71 ohg 20TAA 12082 £A4AA
$ W NL@Zol 17%, PLE 0] 54% 7A3ATe B
1 (Kim et al, 1994)%F FASIG T, walb 2x)3le &
A % PLY w3t NL9 & izl Aes ¢ +
ARk

A3 54 F TLY APdxAd H3tE Table 200
Jehigich F2 A4S 1610, 22 6n-3, 20 : 5n-3, 16
“1n-7, 1410, 181 1n9 5 o]od, o] APe F

t

N

B b

Aol &k 73% 8 AA}AG. BARY FAYS F
it 2= E8 29 (SFA) | 380%, monoene’t
(MUFA)°] 259%, polyene’t (PUFA)°] 365% %t
T ABE NEE AT BXY B SFAVF 33.3%,
MUFA~} 180%, PUFA7) 487%%) A3 018 AL & £
=d (Jeong ef al., 1995), ol BA Y o] HA 7|9l B}
7t&el Aolo] o3 Foz AAPLd AR sA4LA
F 5 A8 BF TLY 58 AdA zAulde A

10
20% NaCl (20°7C)

—&-TL

N . . . . -
0 15 30 45 75 108
Fermentation period (days)

Fig. 3. Changes in total lipid (TL), neutral lipid (NL) and phospholipid (PL) content of anchovy

during fermentation with salt.
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Table 2, Changes in fatty acid composition of total lipid of anchovy during fermentation with salt (Area %)

Fermentation period

Fatty Acid Raw 15 days 45 days 105 days
10% ™2 20% 10% 20% 10% 20%

12:0 0.26 0.22 0.22 0.19 0.20 0.21 0.19
14:0 8.14 8.30 8.38 8.15 8.56 8.37 8.11
15: 0 iso 0.28 0.29 0.28 0.28 0.29 0.31 0.26
15 . 0 anteiso 0.08 0.08 0.08 0.07 0.08 0.09 0.68
15:0 0.64 0.68 0.68 0.68 0.68 0.68 0.65
16:0 iso 0.08 0.10 0.09 0.09 0.09 0.10 0.08
16:0 2245 22.62 23.29 23.28 22.85 2221 2332
17 10 iso 0.32 0.38 0.28 0.28 0.29 031 0.26
17 . 0 anteiso 0.05 0.09 0.09 0.10 0.09 0.10 0.09
Phytanic 0.43 071 0.73 0.77 071 0.71 0.74
17:0 0.68 0.71 0.73 0.77 0.71 0.71 0.74
18:0 34 363 3.74 385 362 363 3.78
19:0 0.12 0.18 0.14 0.15 0.15 0.15 0.13
20:0 0.56 0.67 0.64 067 0.62 0.70 0.63
ZSaturates 37.96 37.44 39.20 39.14 38.74 38.13 39.50
16 1n-7 8.77 8.74 8.55 8.67 8.98 8.44 8.73
16 In-5 0.35 0.38 0.39 0.38 043 0.39 040
17 1n-10 0.62 0.70 0.60 0.64 0.67 0.66 0.64
17 . 1n-8 0.28 0.30 0.29 0.31 0.28 0.29 0.29
18 . 1n9 6.60 6.28 6.49 6.32 641 6.16 6.52
18 : 1n-7 2.38 2.17 2.38 2.23 2.36 2.23 2.37
18 : 1n-5 0.18 0.16 0.18 0.18 0.20 0.17 0.18
20 1n9+11 2.33 1.88 191 201 2.03 1.75 2.00
20 . 1n-7 0.20 0.19 0.21 0.20 0.20 0.20 0.21
22 . 1n-11 0.07 0.09 0.09 0.09 0.09 0.10 0.09
22 . 1n9 3.56 2.82 285 297 3.12 2.62 2.98
22 . 1n-7 0.08 0.13 0.12 0.11 0.06 0.10 0.12
24 1n9 0.52 0.59 0.56 0.59 0.60 061 0.62
ZMonoenes 25.94 24.43 23.52 24.70 25.43 23.72 25.16
16 : 2n-7 0.15 0.21 0.19 0.20 021 021 091
16 : 2n-4 0.85 0.89 0.78 0.84 0.85 0.81 0.82
16 - 4n-3 0.94 112 0.92 097 1.01 1.04 0.95
17 : 2n-8 0.31 041 - 042 043 040 042 0.37
18 : 2n-6 091 0.93 0.95 0.94 0.96 0.93 0.90
18 : 2n-4 0.14 0.17 0.15 0.16 0.18 0.16 0.16
18 1 3n4 0.10 0.12 0.10 0.10 0.10 0.10 0.09
18 1 3n-3 0.77 0.88 0.82 0.83 0.81 0.38 0.80
18 : 4n-3 2.23 2.34 2.18 2.20 2.23 241 2.16
18 © 4n-1 0.08 0.06 0.06 0.05 0.05 0.06 0.05
20 : 2n-6 0.12 0.14 0.14 0.15 0.13 0.15 0.12
20 : 3n-6 0.06 0.06 0.05 0.05 0.05 0.06 0.05
20 : 3n-3 0.10 0.10 0.10 0.09 0.10 0.11 0.10
20 : 4n-6 0.83 0.71 0.78 0.78 0.77 0.72 0.72
20 : 4n-3 0.39 0.40 0.37 0.39 0.38 041 0.37
20 ' 5n-3 11.16 11.01 10.72 10.68 10.78 11.10 10.68
21:5n-3 0.36 0.37 0.34 0.34 0.34 0.37 0.34
22 :5n-6 0.17 0.16 0.17 0.16 0.16 0.16 0.15
22 . 5n-3 0.71 0.68 0.68 0.67 0.65 0.70 0.68
22 6n-3 16.14 16.40 16.33 16.14 15.64 17.34 16.26
ZPolyenes 36.52 37.16 36.25 36.17 35.80 38.13 35.66

*1 . Percentile amount of salt added. . .
*2:10% and 20% salt added anchovy were fermented at 10C and 20T, respectively.
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Table 3. The remaining rate of the prominent fatty
acid of total lipid in the salt-fermented
anchovy after storage for 105 days (%)

Fatty aced 0 10% Salt 20% Salt
14:00 100 (355)* 91 (313) 66 (236)
16: 00 100 (972) 85 (827) 70 (680)
16 : 1n-7 100 (378) 83 (313) 67 (255)
18 : 1n9 100 (288) 79 (228) 66 (191)
20 : 5n-3 100 (477) 86 (409) 65 (310)
22:6n-3 100 (680) 99 (674) 68 (462)
Average 100 87 67

* Figure in parentheses shows the content in mg/100 g
sample.
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