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Abstract

For the purpose of improving quality of dried anchovy, raw anchovies after hot air drying were subjected to
six different processes: S min microwave and 1 min holding-12 times (MW35), 10 min microwave and 1 min
holding-6 times (MW10), 5 min microwave with hot air and 1 min holding-12 times (MWHS5), 10 min mi-
crowave with hot air and 1 min holding-6 times (MWH10), 5 min microwave vacuum and 1 min holding-12
times (MWYV5), 10 min microwave vacuum and 1 min holding-6 times (MWV10) at 100 Watt and 2450
MHz. There were no significant effects of different processes on water content, pH, color, acid value and vo-
latile basic nitrogen. The sum of fatty acids on commercial anchovy occupied 38.34% of saturates, 22.91% of
monoenes and 22.91% of polyenes and dried anchovies subjected to microwave processes had similar com-
positions. Dominant fatty acids were palmitic acid and docosahexaenoic acid in each process. Among the free
amino acids, alanine, arginine, lysine and leucine were dominant in all processes. Dried anchovies showed lit-
tle significant differences in texture in all processes. Sensory evaluation data showed that the quality of dried
anchovy subjected to microwave process was acceptable and microwave vacuum process was the most desir-

able one.
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Fig. 1. Schematic diagram of the apparatus for micro-
wave drier.
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Table 1. Conditions for GC analysis of fatty acids

Instrument Hewlet Packard GC Model 5890

Column BP20

Oven temp. 170°C (hold time Smin), 2.5°C/min, 230°C
Carrier gas Helium, 11 psi

Make up gas Nitrogen (30 pL /min)

Detector Flame ionization detector

Injector temp. 240°C

detector temp. 250°C

Injection volume 0.5 ul
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Table 2. Conditions for HPLC analysis of free amino
acids

Instrument Water Associate Model 244
Column Pico-Tag

Column temp. 40°C

Eluent Sol. Pico Tag Eluent A,B

Flow rate 1.0 mL/min

Chart speed 0.5 cm/min

Detector UV (254 nm)

Injection volume 10 pL
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Table 3. Moisture content, pH, volatile basic nitrogen,
acid value of dried anchovies subjected to microwave

drying

Moisture Acid value VBN

1t
Sample %) pH (mL%)  (mg%)”
Control 20.65 7.07 15.60 15.56
MW5 15.35 713 17.53 20.22
MW10 12.93 7.14 17.82 19.44
MWHS 2011 7.15 15.17 18.44
MWH10 18.59 7.13 16.28 20.22
MWVS 16.43 7.15 18.60 16.33
MWVI10 12.74 7.16 17.14 17.89

"MWS5: Microwave drying 5 min/1 min holding-12 times.
MW10: Microwave drying 10 min/l min holding-6 times.
MWHS: Microwave and hot air drying 5 min/1 min holding-
12 times.

MWH10: Microwave and hot air drying 10 min/1 min hold-
ing-6 times.

MWYV5: Microwave vacuum drying 5 min/l min holding-12
times.

MWV10: Microwave vacuum drying 10 min/1 min holding-
6 times.

PVBN: Volatile basic nitrogen.
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Table 4. Hunter values of dried anchovies subjected to
microwave drying

Sample” L a b
Control 74.95 -0.86 11.1
MWS5 70.75 -0.68 11.0
MW10 66.48 -0.63 9.7
MWHS5 67.36 -1.07 9.76
MWH10 71.73 -0.47 11.49
MWV5 68.38 -1.14 11.79
MWVI10 69.30 -1.23 10.81

"MWS, MW10, MWHS, MWH10, MWVS. MWV10: Refer
to the comment in Table 3.
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Table 5. Fatty acids composition of dried anchovies subjected to microwave drying

Fatty acids % Control MW5 MW10 MWHS5 MWHI10 MWVS5 MWV10
Cl14:0 7.125 6.079 6.542 5.539 5.028 5.697 5.867
Cl6:0 23.635 25.645 25.230 24.219 22.660 24.446 26.003
Cl16:1W9 9.065 5.140 5.534 4.840 4.692 5.004 5.181
C18:0 7.580 7.306 7.989 7.217 7.156 7.615 7.603
C18:1W9 7.125 7.647 7.853 7.080 7.867 7.246 7.683
C18:1W7 2.891 2.290 2.404 2.210 2.164 2.342 2.287
C18:2W6 1.072 1.650 1.716 1.680 1.680 1.665 1.694
C18:3W3 0.747 1.310 1.394 1.480 1.443 1.435 1.529
C18:4W3 0.979 1.430 1.439 1.730 1.552 1.820 1.715
C20:1W9 1.567 2.820 2417 2.130 3.145 1.048 1.353
C20:4W6 1.877 1.783 1.667 1.945 1.684 3.942 1.884
C20:5W3 9.725 7.270 7.319 8.430 7.839 8.163 8.428
C22:1W1 2.266 3.940 3.437 2.690 5.460 2.086 1.649
C22:5W3 1.000 0.760 0.745 0.860 0.833 0.859 0.859
C22:6W3 23.346 24.930 24314 27.950 26.797 26.632 26.265

TOTAL: 100%

Saturated 38.34 39.03 39.76 36.98 34.84 37.76 39.47

Monoenes 2291 21.84 21.65 18.92 23.33 17.73 18.15

Polyenes 38.75 39.13 38.59 44.10 41.83 44.51 42.38

MWS5, MW10, MWHS, MWH10, MWV5, MWV10: Refer to the comment in Table 3.
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Table 6. Free amino acid contents of lipid in dried anchovies subjected to microwave drying (mg/100 g)

Free

. . Control MW5 MW10 MWH3 MWHI10 MWV5 MWV10
amino acid
ASP 10.94 17.27 8.26 14.41 13.48 13.90 7.83
GLU 69.55 73.98 43.67 74.20 58.55 74.49 43.16
SER 30.60 28.61 10.25 26.76 20,29 22.40 7.89
GLY 62.03 71.87 4495 66.10 58.02 71.40 45.59
HIS 8.41 9.72 6.33 8.66 8.38 9.63 6.55
ARG 71.45 115.24 69.20 86.55 94.56 88.84 51.59
THR 40.67 38.01 23.12 35.12 32.61 35.77 20.34
ALA 148.18 148.54 94.60 131.71 119.74 137.70 89.39
PRO 44.03 55.79 3333 44.10 44.13 49.03 30.84
TYR 29.79 49.08 26.90 33.60 37.56 34.08 18.87
VAL 47.66 56.27 32.46 41.02 43.65 45.29 24.59
MET 20.71 35.85 25.05 28.48 30.85 31.18 22.90
CYS 8.55 8.75 9.54 9.88 9.49 10.00 8.95
ILE 28.24 33.61 19.40 23.15 25.14 25.18 12.47
LEU 61.10 79.08 46.12 53.05 61.14 56.12 29.90
PHE 39.58 60.50 39.01 45.16 49.72 45.48 28.13
LYS 58.92 9(1.44 52.18 86.57 75.03 90.42 48.21
Total 780.41 972.61 584.37 808.52 782.34 8400.91 497.20
MWS5, MW10, MWHS, MWHI10, MWVS5, MWV10: Refer to the comment in Table 3.
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Table 7. Texture of dried anchovies subjected to microwave drying

Treatment Springness Hardness Chewiness Gumminess Cohesiveness
Control 0.724 976.91 364.58 432.76 0.412
MWS 0.809 893.74 375.52 467.36 (.529
MW10 0.708 742.62 266.98 369.93 0.494
MWH5 0.714 921.68 376.75 526.24 0.408
MWH10 0.763 845.32 298.82 391.05 0.464
MWVS5 0.727 832.12 265.89 360.10 0.432
MWVI10 0.747 926.36 342.3] 454.94 0.456

MWS5, MW10, MWHS, MWH10, MWV5, MWV10: Refer to the comment in Table 3.
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Table 8. Sensory evaluation scores of dried anchovies subjected to microwave drying

Treatment Discoloration Aroma Off flavor Firmness Chewiness Taste Overa!l_
acceptability
Control 5.79° 457 5.79° 6.36° 3.86" 6.07 6.00°
MW5 4.21* 5.57* 3.86™ 336" 4.79* 6.14* 6.93"
MW10 443" 5.50" 4.43" 5.14* 5.64 6.86° 6.07"
MWHS5 4.79° 507" 479 5.57° 5.00° 6.36" 6.14*
MWH10 4.50" 5.43" 5.07° 4.64" 357 6.14™ 6.14"
MWV5 2.93" 557" 2.86° 4.86" 5.00" 7.00° 7.00°
MWV10 3.01" 6.36° 3.86™ 5.07" 6.64° 7.14 7.29*

““Means with column with different letters are significantly different (P<0.05).
MWS5, MW10, MWHS5, MWH10, MWVS, MWV10 : Refer to the comment in Table 3.
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