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Studies in Browning Reaction in Dried Fish

Lipid Oxidative Browning in Dried Conger eel
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This studies was carried out in order to investigate the browning reaction of lipid
originated compound with nitrogenous compound in dried conger eel. The major fatty acids
were Ciso, Cior, Cisa, Caos and Ca. The nonpolar lipid contained the highest percentage
of Ciso, while the polar lipid contained the highest percentage of Cpgs The browning
reaction there was a rapidly developed with the beginning of the decline in carbony! value
and remarkable decrease in polyunsaturated fatty acids such as Cus, Cops, Cos compared
wiiir the other fatty acid, in the water soluble fraction of the browning product obtained
from the fish was detected some antioxidation activity but in the lipid soluble fraction
which covers most of the browning reactions in the fish meat antioxidation activity was
not detected. In the test of conger eel oil, the phosphatidylcholine was largest in quantity
and browning products provided in this experiment showed very low reducing activity.
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Table 1. Changes in peroxide value(PoV) and carbonyl value(CoV) in conger eel during storage at room

temperature (meq/kg)
i Storage time(weeks)
Raw Dried
1 2 3 4 5 6 7
PoV 45.02 70.89 110.72 201.15 236.36 309.62 641.81 846.08 825.14
CoV 1.83 19.77 30.01 30.73 36.87 38.77 44.60 83.00 59.04
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Table 2. Fatty acid composition of total lipid in conger
eel during storage at room temperature
area( %)
Storage time(days)
21 35 56
C14:0 5.2 58 45 51 48 73
15:0
16:0 153 160 184 199 228
17:0 20 20 10 12 11
18:0 53 53 34 35 39 28
19:0
20:0 06 06 03 05 03 56

Fatty acid Raw Dried

185

Saturated 284 297 276 302 329 342

Cl4:1 11 13 0.6 0.3 0.5 23
15:1

16:1 104 107 131 135 109 117
17:1
18:1 166 176 342 375 384 360
20:1 2.6 24 25 17 14 0.7
Monoene 381 420 504 530 512 507
C16:2

18:2 26 25 14 13 12 33
18:3 4.0 4.0 2.5 3.0 25 13
20:2

20:4 12 12 19 09 0.7 2.2
20:5 56 46 41 3.3 27 14
22:3 09 08 09 0.5 0.8 12
22:4 58 59 03 0.7 12 21
22:5 25 22 2.0 13 18 09
22:6 9.2 71 107 59 49 29

Polyene 318 283 238 169 158 153

Table 3. Fatty acid composition of neutral lipid in co-
nger eel during storage at room tempera-

ture area( %)
Storage time(days)
Faﬁty Raw Dried g y
acid 7 4 21 B B
Cl4:0 70 66 71 47 47 37 53
15:0
16:0 222 283 279 185 170 189 200
17:0 16 10 12 15

18:0 18 16 07 49 32 60 41
19:0
20:0 20 06 08 05 04 08 05

Saturated 330 371 365 302 263 306 314

Cl4:1 09 10 09 07 07 06 07

15:1

16:1 80 82 58 115 133 92 126
17:1

18:1 242 270 309 335 352 35 373
20:1 09 10 18 07 20 06 05
22:1 01 01 01 02 13
Monoene 341 382 394 465 514 502 511
C16:2

18:2 24 27 30 18 18 18 10
18:3 36 49 54 31 30 43 30
20:2 24 14 06 03 01 14
20:4 30 13 11 22 09 01 08
20:5 34 30 14 38 38 26 28
22:3 12 04 19 05 05 03 02
22:4 15 05 10 05 04 04 02
22:5 40 22 19 20 18 1z 14
226 112 88 88 94 101 77 63

Polyene 329 252 251 236 223 182 171

ool w9 kol st 2EES
silicic acid column®. 2 4#Riste] 3 BEES
CHCl-MeOHR & #HIE S FRH3MS oA silicic acid
column chromatographyE T3 ##R< Fig. 13 2
o}, Fig. 1914 K& v}9} o] CHClL-MeOH(1:1)
B7F AAe 342% 2 71 w=dH, 2 o]
CHClL,-MeOH(1: ) 2 A 15.0% FL22 2 EAS
© CHCl-MeOH(1:1) 3 CHCl-MeOH(1:4) [ o)l A
BHE #5014}, Silicic acid cloumn chromatog-
raphyE dol Wizl el #l53S tAl thin layer ch-
romatography ol A #EzR8 2 #5R 2E 5ol ditt-

merfEM Y] BREEIA2n, CHCL-MeOH(4:1)E
< ninhydrinf5tE 22 eV phosphatidylethano-
lamine©- 2 CHCl;-MeOH(1:1), CHCl:-MeOH(1:4)
2 methanolZE B = dragendorfffs#: 2] phosphati-
dylcholine©. 2 2i5E % At}

5. WEE, Exh % FHHTE

duth o WEHHS BEET 225S BT
1ol F7hEe RAor BRuHI e 22 (Hwang
and Kim, 1973; Rhee and Kim 1975; Kirigaya et al.,
1971; Grittith and Johnson 1957; Yamaguchi et al.,
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Table 4. Fatty acid composition of glycolipid in conger Table 5. Fatty acid composition of phospholipid in co-

eel during storage at room temperature nger eel during storage at room temperature
area( %) area(%)
f;téy Raw Dried Storage time(days) Faty  poo Dired Storage time(days)
7 4 2 B 3B acid 4 21 2B 3%
C14:0 65 51 47 43 82 49 51 C14:0 22 22 26 2.1 82 37
15:0 15:0
16:0 138 141 160 150 168 17.7 176 16:0 176 225 177 173 189 232
17:0 12 18 07 10 11 17:0 18 23 16 11 12 08
18:0 16 18 29 49 17 29 21 18:0 70 59 70 78 6.2 41
19:0 0.5 19:0
20:0 21 36 10 14 18 02 05 20:0 04 0.5 02 03 0.5 03

Saturated 24.0 254 258 274 292 265 274 Saturated 290 334 291 286 350 321

Cl4:1 10 13 08 09 16 17 08 C14:1 25 08 23 19 40 03

15:1 15:1
16:1 90 109 130 109 80 113 132 16:1 73 72 85 6.3 81 84
17:1 17:1
181 287 265 315 289 313 304 319 18:1 200 184 239 278 195 342
20:1 15 02 07 14 12 14 11 20:1 0.2 0.3 0.2 06 06 04

Monoene 402 389 460 421 421 448 470 Monocene 300 267 349 366 322 433

C16:2 Cl16:2
18:2 28 54 21 23 27 14 21 18:2 25 13 10 46 114 6.8
18:2 2716 18 26 36 10 30 18:3 15 09 10 14 20 24
20:2 05 23 21 01 09 50 17 20:2 0.1 0.1 07 01
20:4 29 24 15 26 17 10 11 20:4 41 01 35 2.7 13 17
20:5 70 68 63 52 50 50 46 20:5 5.2 33 5.4 3.3 51 33
22:3 11 08 07 06 08 15 06 22:3 0.7 50 05 1.7
224 09 07 03 05 07 28 03 224 47 20 09 22
25 37 32 26 26 28 31 22 22:5 33 2.1 25 13 2.9 1.2
22:6 141 125 121 130 104 116 100 226 233 225 198 200 71 9.1

Polyene 357 357 295 295 286 284 256 Polyene 407 399 358 349 328 245

Table 6. Liphophilic and hydrophilic brown figments in conger eel during storage at room temperature

(0.D.jgX10)
. Storage time{weeks)
Raw Dried
1 2 3 4 5 6
Liphophilic 0.01 0.06 0.20 0.25 0.37 0.32 0.32 0.33
Hydrophilic 0.06 0.07 0.09 0.11 0.15 0.19 0.20 0.38
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Fig. 1. Fractionation of conger eel phospholipid by

silicic acid column chromatography
* Chloroform : Methanol
** Yield

1964; Yamaguchi and Okada, 1968) & E&oI A=
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Table 7914 B vle} Zo] BEE= 0.33~0.389
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Table 7. Brown pigment formation, reducing activity

and mean molecular weigth of browning
reaction products

OD/g at  Reducing Mean

430nm activity M. W,
Lypophilic 0.33 0.084 274~344
Hydrophilic 0.38 0.060 250~ 306
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Fig. 2. Effect of browning reaction products on
peroxide values of methyl linolate during
storage at 40C.
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Fig. 3. Effect of browning reaction products on
carbonyl values of methyl linolate during
storage at 40C.

O—0O: Control, A—A : Lipophilic and
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9] phosphatydylcholine®l ERS = BoktTh

4. 5"'9@4’—‘4 BB E = BRIEEE o) KEHSS
o] v3] 2 & JEFROH, KEKEIS A o
ko] ﬁ@ft‘lﬁ‘ﬂ ARV FEHEMEEIS 2 Fel3t7)

oelflon WEmEe ATH £ Hy I
Ak
2 £ X R

AOAC, 1980. “Official Methods of Analysis,” 13th
Ed., Association of Official Chemists, Washing-
ton, D.C.

Brown, W. D, A. W. Venolia, A. L. Tappel, H. S.
Olcott and M. E. Stansby. 1957. Com. Fish.
Rev.,, 19, 35.

Chung, C. H. and M. Toyomizu. 1976. Studies on
the browning of dehydrated food as a function
of water activity - I. Effect of Aw on browning
in amino acid-lipid systems. Bull. Japan. Soc.
Sci. Fish., 42(6), 697~702.

Folch, J, . Ascoli, M. Lees, J. A. Meath and F. N.

- FRH

Lebraron. 1951. Preparation of lipid extracts
from brain tissue. J. Biol. Chem. 191, 838~
841.

Fujimoto, K., M. Maruyama and T. Kaneda. 1968.
Studies on the browning discoloration of fish
products - I. Factors affecting the discoloration.
Bull. Japan. Soc. Sci. Fish., 34(6), 519~523.

Griffith, T. and J. A. Johnson. 1957. Relation of the
browning reaction to storage stability of sugar
cookies. Cereal Chem., 34, 519.

Henick, A. S, M. F. Benca and J. H. Mitchell, Jr.
1954. Estimating carbonyl compounds in rancid
fats and foods. J. Am. Qil Chem. Soc., 31, 38.

Hwang, C. I. and D. H. Kim. 1973. The antioxidant
oxidation. Wid. Hith. Org. Techn. Rept. Ser.,
228.

Kirikaya, N.,, H. Kato and M. Fujimoto. 1971.
Studies on antioxidant activity of nonenzymatic
browning reaction products. Part 3. Fractiona-
tion of browning reaction solution between
ammonia and D-glucose and antioxidatant
activity of resulting fractions. J. Agric. Chem.
Soc. Japan, 45, 292.

Maruyama, M., K. Fujimoto and T. Kaneda. 1970.
Antioxidative activity of br owning products
derived from autoxidized oil. Part. I. Compari-
son of antioxidative activity in several model
system. J. Food Sci. Tech. (Japan)., 17, 281.

P. Tai and G. Janicek. 1973a.

Nonenzymic browning VIII. Autoxidatio and

Pokorny, J.,

browning reactions of phosphatidylethanola-
mine, Z. Lebensm., 153, 322~325.

Pokorny, ], B. A. El-Zeamy and G. Janicek. 1973b.
Nonenzymic browning 3. Browning reaction
during heating of fish oil fatty acid esters with
protein. Z. Lebensm. 151, 31~35.

Pokorny, J., B. A. El-Zeany, A. Kolakowska and G.
Janicek. 1974. Nonenzymic browning IX.
Correlation of autoxidation and browning
reaction in lipid-protein mixtures. Z. Lebensm.,
155, 287~291.

Pokorny, ], A. Kolakowska, B. A. El-Zeany. 1975.
Nonenzymic browning XI. Effect of free amino
groups on browning reactions in lipid-protein
mixtures. Z. Lebensm., 157, 323~326.

Rhee, C. and D. H. Kim, 1975. Antioxidant activity

460



TR B S ML, W mE iRk

obtained from a
caramelization-type browning reaction. J. Am.
Oil Chem. Soc., 72, 354.

Toyomizu, M., T. Yamazaki and H. Nakagawa. 1967.
Studies on discoloration of fishery products-IL

Influence of extracts on discoloration by lipid

of acetone extracts

oxidation of jack mackerel dark muscle. Bull
Japan. Soc. Sci. Fish., 33(1). 27~32.

Toyomizu, M., R. Inouye and T. Nakamura. 1973.
Studies on discoloration of oxidized lipid by
gel filteration, 14(1), 45~50.

Lee, K. H,, J. S. Suh, I. H. Jeong, S. H. Song, J. H.
Lee and H. S. Ryu. 1987. Lipid oxidative
browning in dried fish meat-3. Browning

fish system and

properties of browning products. Bull. Korean

reactions  in otl-lysine

461

Fish. Soc., 20(1), 79~87.

Waissbluth, M. D., L. Guzma and F. P. Plochko.
1971. J. Am. Oil Chem. Soc., 48, 420.

Zama, K. 1970. Bull. Japan. Soc. Sci. Fish, 36,
867~868.

Zama, K. 1970. Oxydation of the phospholipids of
Aquatic animals. Bull. Japan. Soc. Sci. Fish., 36,
867~868.

#KIEE. 1970. 7-1. KERRPOHERRIL & i
¥, BARXKEZREGEE 36(8), 821~849.

bETLE. 1980. RESFHEAMN, BEHERL
% — pp. 155~156.

19934 12¢¥ 31¢ HF
19943 9¥ 39 #Y



