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Manufacturing of low-salted and dried Yellow Corvenia
(Gulbi) with retarding lipid oxidation for storage at room
temperature
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9 #: Manufacturing of low-salted and dried Yellow Corvenia

i

(Gulbi) with retarding lipid oxidation for storage at room

temperature.
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SUMMARY
(FE2}T)

The Gulbi, made of fresh yellow corvenia (Psendosciaena manchurica) with
salting and drying, is one of the popular traditional marine food in Korea. The
conventional Gulbi processing method is prepared by salting and drying.
However, problems associated with yellow corvenia processing include
variability of desired quality attributes and surface damages during mixing the
dry salt, due to different fish size, and salt content.

The objective of this study was to develop a method to manufacture safe, less
oxidized and less contaminated Gulbi by hot air drying method. To achive the
objective, Gulbi was manufactured with different kinds of sample treatment and
different kinds of drying temperatures and its physicochemical characteristics
were compared. In the case of frozen yellow corvenia, they were thawed or
fresh ones were used. Their bowels and scales and removed. There were four
kinds of samples, control, fresh yellow corvenia, the gutted fresh yellow
corvenia, the frozen yellow corvenia, and the gutted frozen yellow corvenia.

The changes of weight moisture content, pH, color, thiobarbituric acid-reactive
substance (TBARS), and amino-nitrogen content were determined during drying
at 30, 35, and 40C for 15 days in the hot air-dryer using semi-dried method.
Weight of Gulbi was reduced as during time increased for all drying
temperatures(30, 35, and 407C). Changes of weight were lower at 30C and 40C
drying temperatures compared to 35C drying temperature. Moisture contents
were in the range of 345 to 448 % for 30C drying temperature and 28.3 to
40.3 % for 40T drying temperature at the end of drying time while moisture

contents were in the range of 16.0 to 35.5% for 35T drying temperature at the



15day of drying time. Hunter L values decreased with increasing drying time
for all drying temperature but Hunter a and b values increased as drying time
increased. Hunter L values were changed from 58.6 to 43.5 at 40C during
drying. Hunter L values were lower at 40C compared to 30 and 35T drying
temperature. Salt contents increase as drying time increased at all drying
temperatures due to moisture loss.

The pH decreased gradually with increasing drying time regardless of
removing the gut. The pH ranged from 6.56 to 6.82 for 30C, from 6.66 to 7.29
for 35C, and from 664 to 739 for 40C drying temperature, respectively.
Acidity increased with increasing drying time for all drying temperatures but
there were not significant differences in acidity among the drying temperatures.
Acidity was higher at 40°C compared to 30 and 35C drying temperature. Water
activity was reduced as drying time increased at 30, 35, and 35C drying
temperature regardless of removing the gut. Hardness of Gulbi increased
gradually at all drying temperatures(30, 35, and 40C) due to moisture loss and
surface hardening. Amino type nitrogen contents increased rapidly at all drying
temperatures. Amino type nitrogen contents were higher for with the gut than
that of without the gut. Amino type nitrogen contents were higher at 35T
compared to 30 and 40°C drying temperature. The VBN increased as drying
time increased for all drying temperatures. However, there was not significants
differences in VBN among the drying temperatures. The TBARS formation
significantly increased  during the drying at all temperatures. The TBARS
formation increased as drying temperature increased. The TBARS values were
1.76~1.82, 1.89~1.92, and 1.78~1.89 mg MDA/kg for 30, 35, and 40C drying
temperature, respectively. No difference in appearance was observed among the

drying temperatures. Color preference was higher score of 4.7~52 at 35T



drying temperature compared to 30 and 40C drying temperature. There was
higher total preference was observed at drying temperature of 35T compared
to 30 and 40T drying temperature. The total aerobic bacteria, ranged from 10°
to 10° CFU/g at all drying temperature. The yeast and mold counts were in
the range of 10° to 10° and 10> to 10* CFU/g at all drying temperatures. Data
indicate that the drying step at 35C appears to have a significant sensory and
physicochemical advantage to produce various products of Gulbi. Water activity
was in the range of 0.54 to 0.65 041 to 0.54, and 048 to 0.60 for drying
temperature of 30, 35, and 40C, respectively. Further studies should be done to

investigate its efficiency in extending shelf-life and quality of Gulbi in

combination with various salts contents and drying temperatures in the future.
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compression testZ pre-test speed= 2.0 mm/sec, test speed 1 mm/sec,
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0.009 X 0.01 N NaOH(mUL) X F
sample(mL)

Lactic acid(mg%) = X 100

0.009: lactic acid conversion factor

F: Factor of 0.1 N NaOH
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(V,— V) X FX0.7X D
Amino type nitrogen(mg%) = 5 x 100
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BE AY A3 A W 2o o3 Hdw EFAXRE AL dE AT #
o HZ2L EAEAME =213 SAS package (Statistical Analysis System,
version 12.0, SAS Institute Inc. Cary, NC, USA)E ©]-8-3}4 Duncan®] Tt} ¢ A
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zpol & AZdPth B AALel thE AFE SPSS package(v.12.01)& o]&, d¥
24134 (One-Way ANOVA)d] o8} Hezhe] g 2ol 8 Lol gta, p<0.05
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Table 1. Changes in hardness of low salted Yellow corvenia during drying at 30C

Fresh

0

3 6 9 12 15
Fresh Yell ,

resh Tertow 1020% 1037 1262 1316 14975 1625™ 1664
corvenia (YC)
Gutted YC 966°° 99(QP® 1253 1425% 1480°° 16602 165642
Gutted and

" 1; o 9415 95715 1253% 1431 1557 1655 16814
scale

Values represent means of three replications.

Dissimilar small alphabets within the same column are significantly different(p<0.05).

Dissimilar capital alphabets within the row are significantly different(p<0.05).
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Table 2. Changes in hardness of low salted Yellow corvenia during drying at 35C

Fresh 0 3 6 9 12 15
Fresh Yellow
, 1037%° 1070"° 1262 1316 1567%° 1675 1684
corvenia (YC)
Gutted fresh YC 10905 1123 12532 1392 1557%° 162745 1656
Frozen YC 931> 951> 1120 1357 16344 1655 16714
Gutted frozen YC 893°¢ 906™* 1186%° 1414% 16344 1664 16814

Values represent means of three replications.

Dissimilar small alphabets within the same column are significantly different(p<0.05).

Dissimilar capital alphabets within the row are significantly different(p<0.05).
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Table 3. Changes in hardness of low salted Yellow corvenia during drying at 40C

Fresh 0 2 4 6 8 10 12
f:::n?:lg‘g) 996> 11077 12035 1305452 144875 1519"% 1663™ 1657
Gutted YC 1007 1046™ 1250 1333° 1407 1670™ 1699" 1666™
S’ztted and scaled 9375 9545 1145PE 12320 1334 1543% 1670% 1617
Gutted frozen (YC) 923" 939%™ 1117 1295™ 1408 1661*% 17374 1776

Values represent means of three replications.
Dissimilar small alphabets within the same column are significantly different(p<0.05).

Dissimilar capital alphabets within the row are significantly different(p<0.05).
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6) ThE3 Az 240 W Mg Zvl9] TBARS

o3 AZF ZA4 ©E AFG =4l TBARS g2 Fig. 37, 38, 39
of etk Az =] wE TBARSEHS ZHle Azx7|Zbo] 37}
&5 AR F EX3; Aol Asg Aoz yuloly ik, 2E9
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Table 4. Sensory evaluation of low salted Yellow corvenia during drying at 30, 35, 40C

Overall
Appearance Color Odor Texture Taste vera .
acceptability
Natural Drying 42+19 NP 4716 48 47+¢16 NP 5607 * 5808 * 5608 #
Fresh Yell
resh e(i‘é’) 5.3+0.7 49t10 AB 38£19 51415 AB 4012 B¢ 4514 A8
corvenia
30°C Gutted YC 43216 40+11 8 4112 48+1.2 B¢ 3.7:19 %€ 4709 AP
Gutted and scaled
Y‘é ec and sealed 4212 39:11 ® 43:09 39:17 % 3019 * 39¢12
Fresh YC 48+12 4413 "B 43:13 46108 A% 45¢1.4 "B 5508 *
Gutted YC 4.7+15 4316 "B 44£18 44113 A€ 42+10 B¢ 48+1.1 "B
Gutted and scaled
BT Ylé ec and sealed 4412 4314 "B 45:08 4808 B¢ 41210 4814 ®
Gutted frozen (YC)  4.8:0.8 44+12 B 42413 3.7+1.3 36+16 5 4512 "B
Fresh YC 4716 43+1.3 4B 4012 46£1.2 ABC 4316 % 54+10 *B
Gutted YC 42+14 52+12 4B 46£1.8 46112 ABC 43+12 %€ 47+0.7 A8
40T  Gutted and scaled
Yé and seaed 53113 54¢13 A 42:17 47419 B 2822 © 3321 ¢
Gutted frozen (YC)  4.6+1.2 45+1.1 A8 40+18 4,6+0.7 ABC 33++1.3 32415 AC

Values represent means of three replications.

Dissimilar small alphabets within the same column are significantly different(p<0.05).

Dissimilar capital alphabets within the row are significantly different(p<0.05).
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Table 5. Total bacteria and Yeast&Mold counts of low salted Yellow corvenia during

drying at 30C

Total bacteria Yeast Mold

Fresh 427 * 4,05 * 369 A
naturedried 432 4 254 ¢ 402 4

Fresh Yellow corvenia (YC) 318 € 281 ° 218 €
Gutted YC 348 B¢ 288 ° 2.30 B¢

Gutted and  scaled YC 3.70 ° 2.85° 2.54 °

Values represent means of three replications.

Dissimilar small alphabets within the same column are significantly different(p<0.05).

Dissimilar capital alphabets within the row are significantly different(p<0.05).
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Table 6. Total bacteria and Yeast&Mold counts of low salted Yellow corvenia

during drying at 35T

Total bacteria Yeast Mold

Fresh 427 4 405 4 3.69 8
naturedried 432 A 265 ° 402 A

Fresh Yellow corvenia (YC) 340 ® 281 ° 200 ©
Gutted fresh YC 408 4 3.00 8 218 €
Frozen YC 348 ® 200 € 218 ¢

Gutted frozen YC 3.65 *® 2.70 ® 2.30 ©

Values represent means of three replications

Dissimilar small alphabets within the same column are significantly different(p<0.05)

Dissimilar capital alphabets within the row are significantly different(p<0.05)
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Table 7. Total bacteria and Yeast&Mold counts of low salted Yellow corvenia during

drying at 40T

Total bacteria Yeast Mold

Fresh 427 ® 405 * 3.69 *°
naturedried 4328 265 ¥ 402 4

Fresh Yellow corvenia (YC) 3.00 ¢ 200 € 274 €
Gutted fresh YC 5.40 A 274 ° 270 ©
Frozen YC 402 ° 281 ° 285 ¢

Gutted frozen YC 4.83 "® 2.85° 2.70 €

Values represent means of three replications
Dissimilar small alphabets within the same column are significantly different(p<0.05)

Dissimilar capital alphabets within the row are significantly different(p<0.05)
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