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Abstract

This study was conducted to evaluate the quality of the cold air dried anchovies (CA), and compared
with those of sun—dried anchovies (SA) and hot air dried anchovies (HA). Peroxide value increased,
while ratio of percentage of (20:5+22:6) to that of 16:0 decreased during boiling and drying. The extents
of change were CA>SA>HA in the order. In the case of CA, lightness was higher, but redness,
yellowness and degree of browning was lower than in SA and HA. From the results of lipid properties,
color test and sensory evaluation on color and rancidity odor, lipid deterioration was the lowest in
CA of all boiled dried anchovy. Favorite properties such as a hot-water soluble nitrogen content and
sensory evaluation on color and appearance of CA was superior to that of SA and HA. The nutritional
properties (total amino acid contents, mineral contents and fatty acid compositions) of CA was similar
to that of SA, but was superior to that of HA. Consequently, CA was recognized as a boiled dried

anchovy with the most quality.

Key words: cold air dried anchovy, sun dried anchovy, hot air dried anchovy, boiled dried anchovy
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Table 1. Drying conditions for the preparation of boiled-
dried anchovy products
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Fig. 1. Peroxide values (POV) of boiled—dried anchovy
products prepared by different drying methods.
Product codes (S, C and H) are the same as explained
in Table 1.

Table 2. Proximate composition and pH of boiled-dried anchovy products prepared by different drying methods

(g/100 g)
Raw Boiled Products”
anchovy anchovy (S) () (H)
Moisture 751111 65.171.2 156709 171709 25.0%1.3
Crude protein 193*71.0 240+1.2 57.9+2.0 56.9+0.7 51.3+0.6
7757 (68.8) (68.6) (68.6) (68.4)
Crude lipid 22103 3.7%03 89+04 92%03 7505
(88) (10.6) (10.5) (1.1 (10.0)
Crude ash 347103 72106 17606 16.8£0.3 16.220.3
(13.7) (20.6) (20.9) (20.3) (21.6)
Salinity 0.5610.04 2.33+0.04 5568+0.06 558+0.05 5.02%0.03
(2.2) (6.68) (6.61) (6.73) (6.69)
pH 7.00+0.03 7.02+0.04 6.90+0.04 6.92+0.04 6.86+0.07
VBN (mg/100 g) 154+09 16.8+t0.9 283+1.7 280t14 285109
"Product codes (S, C and H) are the same as explained in Table 1.

2) . . .
Numbers in parentheses are moisture free basis.
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Table 3. Fatty acid compositions of total lipids in boiled~dried anchovy products prepared by different drying methods

(area %)
Fatty acids Raw Boiled Products”

material anchovy (S) () (H)
12:0 02 0.2 0.2 0.1 0.1
14:0 7.0 7.2 7.0 7.4 9.1
15:0is0 0.3 0.2 0.2 0.2 0.2
15:0 0.6 0.7 0.8 0.8 0.9
16:0is0 02 0.2 0.1 0.1 0.2
16:0 20.7 214 23.0 225 23.6
17:0 0.6 0.6 0.8 0.7 0.7
18:0 42 3.9 49 51 5.0
20:0 0.7 0.8 1.1 09 1.4
22:0 0.2 0.1 0.2 0.2 02
Saturates 34.7 35.3 38.3 38.0 414
16:1n-7 9.0 9.3 8.7 8.6 9.2
16:1n-5 05 05 0.6 0.4 05
18:1n-9 94 9.2 9.0 86 95
18:1n-7 2.9 2.8 3.3 34 3.1
18:1n-5 0.1 0.1 0.2 0.1 0.2
20:1n-9 0.6 09 0.8 1.0 1.0
20:1n-7 0.2 0.2 0.3 0.2 02
22:1n-7 0.7 0.7 09 1.2 14
24:1n-9 0.3 0.2 0.2 0.2 0.1
Monoenes 23.7 239 24.0 235 25.2
16:2n-4 16 15 09 1.1 1.0
16:3n-4 22 2.0 22 2.3 15
16:4n-3 04 0.3 0.3 0.3 0.3
16:4n-7 0.9 0.9 0.7 0.6 0.6
18:2n-6 1.1 1.1 1.0 1.1 1.1

18:2n-4 0.1 0.1 trace trace trace
18:3n-4 0.3 0.3 03 0.4 03
18:3n-3 0.8 0.8 0.7 0.7 06
18:4n-3 15 1.7 15 15 1.1

20:2n-9 0.1 trace 0.2 0.2 trace
20:4n-6 16 15 1.1 1.2 1.0
20:4n-3 0.4 05 0.3 0.4 04
20:5n-3 14.8 145 14.0 136 124
21:5n-3 05 06 04 0.4 0.3

22:4n-6 0.1 trace 0.1 0.1 trace
22:5n-6 05 05 0.4 05 0.4
22:5n-3 1.2 1.2 0.8 1.1 0.8
22:6n-3 135 13.3 12.8 12.9 116
Polyenes 41.6 40.8 379 38.4 334

YProduct codes (S, C and H) are the same as explained in Table 1.
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Fig 2. The ratio of percentage of polyunsaturated fatty
acid (PUFA) to that of saturated fatty acid in
total lipid of boiled dried anchovy products
prepared by different drying methods.

Product codes (S, C and H) are the same as explained
in Table 1.
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Table 4. Hunter color values of boiled-dried anchovy
products prepared by different drying methods

Hunter Products®
color item“ (S) ) (H)
L 50.21+2.19 5042%+130 47.10*1.12
a -0.06+£0.04 -0.17=0.04 01+0.01
b 9.09£0.08 8.16X0.06 9.62%0.13

UL Degree of lightness, a: Degree of redness, bt Degree of
yellowness
PProduct codes (S, C and H) are the same as explained in

Table 1.
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Fig. 3. Browning degree of boiled-dried anchovy products
prepared by different drying methods.
Product codes (S, C and H) are the same as ex-
plained in Table 1.
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Table 5. Results in sensory evaluation of boiled-dried
anchovy products prepared by different drying

methods
Products”
(S) © (H)
Color 30100 4007 21106
Rancid odor  3.0£00° 35%06° 15+0.4°

PProduct codes (S, C and H) are the same as explained in
Table 1.

?Means within each experimental item with different su-
perscripts are significantly different (p<0.05).

S) ) (H)
Fig. 4. Photograph of boiled—dried anchovy products pre-
pared by different drying methods.

Photograph codes (S, C and H) are the same as ex—
plained in Table 1.
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Table 6. Total amino acid contents of boiled-dried anchovy products prepared by different drying methods (g/100 g)

. . . Products”
Amino acids Raw anchovy Boiled anchovy
(S) ©) (H)

Asp 1.9209.9)” 2.59(10.7) 6.30(10.9) 6.28(11.0) 5.60(11.0)
Thr 0.92(4.8) 1.09(4.5) 2.40(4.1) 2.17(3.8) 1.99(3.9)
Ser 0.83(4.3) 0.80(3.3) 1.86(3.2) 1.83(3.2) 1.68(3.3)
Glu 2.91(15.1) 3.48(14.4) 8.10(14.0) 8.15(14.3) 7.25(14.2)
Gly 0.93(4.8) 1.25(5.2) 3.10(5.3) 3.08(5.4) 2.71(6.3)
Ala 1.32(6.8) 1.70(7.0) 4.23(7.3) 411(7.2) 3.68(7.2)
Cys trace trace trace trace trace
Val 0.93(4.8) 1.24(5.1) 3.02(5.2) 2.96(5.2) 2.55(5.0)
Met 0.62(3.2) 0.87(3.6) 2.15(3.7) 2.23(3.9) 2.04(4.0)
lle 0.86(4.5) 1.18(4.9) 2.90(5.0) 291(5.1) 2.55(5.0)
Leu 1.60(8.3) 2.20(9.1) 5.34(9.2) 5.25(9.2) 4.59(9.0)
Tyr 0.55(2.8) 0.78(3.2) 1.86(3.2) 1.77(3.1) 1.53(3.0)
Phe 0.81(4.2) 1.06(4.4) 2.55(4.4) 2.63(4.6) 2.35(4.6)
Lys 2.63(13.6) 3.63(15.0) 8.90(15.3) 8.45(14.8) 7.76(15.2)
His 0.72(3.7) 0.20(0.8) 0.49(0.8) 0.51(0.9) 0.41(0.8)
Arg 1.116.7) 1.50(6.2) 3.39(5.8) 3.30(5.8) 3.06(6.0)
Pro 0.66(3.4) 0.63(2.6) 1.44(2.5) 1.48(2.6) 1.30(2.5)
Total 19.32(99.9) 24.20(100.0) 58.03(99.9) 57.11(100.1) 51.05(100.0)

YProduct codes (S, C and H) are the same as explained in Table 1.
INumbers in parentheses means percentage to total amino acid contents.
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Table 7. Mineral and phosphorus contents of boiled-dried anchovy products prepared by different drying methods

(mg/100 g)
. Raw Boiled Products”
Mineral
anchovy anchovy (S) () (H)
Calcium 922.43 1,094.13 2,500.47 2,655.52 2,480.75
(3,704.54) (3,135.04) (3,145.25) (3,203.28) (3,306.87)
Phosphorus 978.05 1207.66 2,762.68 2,904.85 2,690.39
(3,927.90) (3,460.34) (3,475.07) (3,504.04) (3,587.19)
Magnesium 160.66 205.16 459.61 481.90 42458
(645.21) (587.85) (578.12) (581.30) (566.11)
Potassium 662.79 757.01 1,722.82 1,812.96 1,615.61
(2,661.81) (2,169.08) (2,166.04) (2,186.92) (2,154.15)
Zinc 5.53 5.28 13.20 13.35 11.67
(22.21) (15.13) (16.61) (16.10) (15.56)
Manganese 1.66 1.92 4.10 4.26 385
(6.67) (5.50) (5.16) (5.14) (56.13)
YProduct codes (S, C and H) are the same as explained in Table 1.
YNumbers in parentheses moisture free basis.
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