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Effects of Different Drying Methods on Fatty Acids, Free Amino
Acids, and Browning of Dried Alaska Pollack
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Abstract

Changes in composition of fatty acids and free amino acids in three differently dried Alaska pollack (sun

dried, naturally cyclic freezethaw dried,

and lyearaged cyclic freezethaw dried Alaska pollack

(Hwangtae)) were investigated to correlate them with browning reactions in drying and aging Alaska pollack.
Major fatty acids of the sun dried Alaska pollack were palmitic acid, oleic acid, and eicosapentaenoic acid
(EPA), and those in the Hwangtae were palmitic acid, oleic acid, and gondoic acid. Hwangtae showed the
lowest amount of polyunsaturated fatty acids among the three types of dried Alaska pollack. Free amino acids
content of sun dried Alaska pollack was higher than that of the cyclic freezethaw dried Alaska pollack and
Hwangtae. Lesser amount of histidine in Hwangtae (0.02%) than that in the cyclic freezethaw dried Alaska
pollack (0.087%) may indicate the degradation of histidine due to the browning reaction in aging the cyclic
freezethaw dried Alaska pollack. Significant changes in compositions of fatty acids and free amino acids
among the dried products revealed the browning reaction resulted from carbonyl compounds produced by
decomposition of lipid hydroperoxides and free amino acids. Aging the cyclic freezethaw dried Alaska pollack
for a year contributed to the development of browning.
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Table 1. Fatty acid compositions of Alaska pollack (raw),
sundried Alaska pollack (SD), cyclic freezethaw dried

Alaska pollack (CFT), and Hwangtae (Area %)
Fatty acid Raw” SD CFT Hwangtae
Caprylic acid (8:0) 0.14

Lauric acid (12:0) 0.09

Myristic acid (14:0) 146 171 216 4.7
Pentadecanoic acid (15:0) - - - 0.41
Palmitic acid (16:0) 23.67 17.12 21.89 21.77
Heptadecanoic acid (17:0) - 051 - 0.27
Stearic acid (18:0) 455 440 197 -
Arachidic acid (20:0) 0.01 438 1.39 -
Heneicosanoic acid (21:0) - 348 141 -
Behenic acid (22:0) - 268 251 -
Tricosanoic acid (23:0) - 169 - -
Lignoceric acid (24:0) - 038 - -
Saturated 2992 36.35 31.33 27.15
Mpyristoleic acid (14:1) 0.12 - - -
Palmitoleic acid (16:1) 245 3776 756 9.86
Heptadecanoic acid (17:1) - 0.83 1.29 1.19
Oleic acid (18:1) 9.14 20.73 29.01 26.24
Eicosenoic acid (20:1) 034 470 465 11.26
Eruic acid (22:1) - 226 1.19 6.04
Nervonic acid (24:1) - 042 0.79 0.40
Monoene 12.05 32.70 44.49 54.99
Linoleic acid (18:2) 0.10 - 0.34 0.38
Linolenic acid (18:3) 003 067 - 0.63
Arachidonic acid (20:4) - 0.81 1.10 0.59
Eicosapentaenoic acid (20:5) 9.44 1567 11.51 9.08
Docosadienoic acid (22:2) 14.75

Docosahexaenoic acid (22:6) 33.73 13.80 11.23 7.18
Polyene 58.05 3095 24.18 17.86
Total 100 100 100 100

PReferred from Kim (15).
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Table 2. Free amino acid contents of sundried Alaska histidine®] 96.81 mg% 2] H| &= o] Fo At} 4 5E9
pollack (SD), cyclic freezethaw dried Alaska pollack , N 3 Al == 2] or A o
(CFT), and Hwangtae (mg%, dry basis) Ak g opriale Fipel whet A ek = Al
1= o T O 3JF = x= T

Free amino acid SD CFT Hwangtae 2 WHAARE, FElotu ik 3 F TR/ ol bl
Phosphoserine 61.51 53.41 29.16 A opumate] At o] dE ApAsh= A9-7F W2,
Taurine 1190.80 624.24 677.36 Fejo] 24 AL felobu Al ek 2z JES
Aspartic acid 68.89 67.88 30.28 = Ao T B1sl slElo] = oale
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Glutamic acid 107.02 7567 94.20 7} ol 7hadte] 144 3 (96.81 mg%)el M 77%
Proline 134.09 41.17 49.34 - = =6 o _ .

Glycine 193.14 155.78 82,99 HET 2243 mgs Fe3lnh 9, glycine 155.78
Alanine 273.10 150.22 145.79 mg%ol Al 82.99 mg% =, aspartic acid 67.88 mg2%oll A4
Citr.ulline ' . 17.22 16.69 5.61 3028 mg% & SHEje] %A 3 = 7astgs), ol Au
Aminobutyric acid 98.41 35.61 44.86 o - o o ~ o B
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Tyrosine 798 0 179 Schiff's base® BA 5ol 2wl 3ol Tholsirhu 5%
Phenylalanine 52.90 15.58 20.19 = ° AL BhTE 235} 51 W
Lysine 27.06 23.37 21.31 e AL A oR =S Ax &5 o ofnwAlk B3)7}t
Hist.id.ine 137.78 96.81 22.43 Wo] eojytor} ZMEl o o3k £alo] x| ¢k u)
Arginine 34.45 20.03 28.04 o

To=E AAZI.
Total 2901.96 1543.34 1451.16

— =
w2t T taurineo] 7HE 8 HlES ApA| sk, Fofoll= RS HYE
0

=
03%, "4 Sefoll &= 40.45%, el = 46.68% = 5

g
41 ol S A, v o G
g s o], 71 A AFED o dASSIT s 248 A9d BE AxF oM 84 JE9
E-ojo| &= taurine ©] 9]¢l alanine, glycine, serine 52| I ol A84 &Y Axd vs) ¢ A JErStH(Fig
o] o} AA Galobn mAle] 627%E 2} etTh SEE= D. ol W 542 g2 840l Agto] 284 o]
alanine®] 145.79 mg%, % 9 U= glutamic acid7} gha 9rgl A At FAS A IS ol F=tH10). B2
94.20 mg%E 2t ste] An] &S wol siahgler, v G dE gajste] EXsA ALY dus =t whES
<A 3= glycine©] 155.78 mg%, alanine®] 150.22 mg2%, olF o =M AWt Wkg-S FX3shH, o] W& T3 84
©400nm c [0400nm c
0.12 @460nm 0.06 + @ 460nm T
. b I
O.l o 0.05 -
a
5 008 < 004 |
) a
g )
0.06 | a © o3l
0.04 b L
a 0.02 b c
0.02 | 0.01 - . .
0 : * 0
sD CFT HT SD CFT HT
(A) (B)

Fig. 1. Hydrophilic (A) and lipophilic (B) brown pigment formation in sun-dried Alaska pollack (SD), cyclic freezethaw
dried Alaska pollack (CFT), and Hwangtae (HT).

Values are mean+standard deviations of triplicate determinations.

““Different superscripts on the same color bars indicate significant differences at p<0.05.
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