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ABSTRACT

Quality Characteristics of Larimichthys crocea gulbi

manufactured by brine soaking method

by. Choi, Hong-Jun
Advisor : Prof. Lee, Jae—Joon, Ph.D.
Department of Food and Nutrition,

Graduate School of Chosun University

Gulbi is a salted and dried Larimichthys polyactis which is family of
Sciaenidae, and it's a traditionally processed product to preserve it by salting
and drying it. When making Gulbi with the traditional method, Seop salting
method 1s used, salt is sprinkled on the gills directly on the body, and it is
necessary to give a complete preservative only with salt, so it is salted with
more than 30% salt and dried for more than three months. However, such
excessive salt and drying harm the appearance and yield of Gulbi, and it affects
its commercial value. On the other hand, brine salting is the method to soak a
fish in sea salt, it has a better appearance and yield compared to the Seop
salting method, and the quality is better in general and has less fat oxidation,
but so-called brine Gulbi has a bad reputation because it’s not a traditional
method. Meanwhile, the Larimichthys polyactis used to make Larimichthys
polyactis 1s running out of Larimichthys polyactis resources due to reckless
overfishing of small fish and competition with Chinese fishing boats. As a
result, the maturity of the Larimichthys polyactis is accelerating and the head of
the adult fish is becoming smaller. Although the size of Larimichthys polyactis
1s getting smaller and smaller, the price has continued to rise, leading to
Larimichthys polyactis inflation, and people buy Larimichthys crocea instead of

Larimichthys polyactis which is expensive because they have similar taste and
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appearance, but Larimichthys crocea’s much cheaper. Larimichthys crocea is a
family of Larimichthys polyactis and they look almost similar. Among them, the
general people tends to be reluctant to buy because Larimichthys crocea from
China has a bad reputation, but unlike Larimichthys polyactis, which spawns
only once a year, it spawns twice a year, the size of adult fish is larger, and
the price is much cheaper because it has advanced fish farming technology.

In this study, we wused the brine salting method to make the best
Larimichthys crocea Gulbi, compared its quality with Larimichthys crocea Gulbi
made by the Seop salting method, and compared the food characteristics with
Larimichthys crocea Gulbi and Larimichthys polyactis Gulbi. We salted a
Larimichthys crocea with a brine salting method and dried it for 5 weeks to
make Larimichthys crocea Gulbi. We complied with the standards of traditional
fisheries foods by the Ministry of Oceans and Fisheries and the KS standards
by the Ministry of Knowledge Economy and the Korea Agency for Technology
and standards when we made a perfect Gulbi with 2~3% salinity and 50~
65% moisture content, When making Gulbi, the salinity of sea water was
0.30£0.01%6 and 1its moisture content was 76.84+0.27%, and we soaked
Larimichthys crocea in the sea water for 12 hours, the salinity of Larimichthys
crocea was 1.28+0.01%, and its moisture content was *0.26. The salinity of the
Larimichthys crocea Gulbi on the fifth week of drying process was 2.75+0.01%
and the moisture content was 57.01+0.59%6, so it complied with the conditions.
In the organoleptic property test to drying period in order to set the proper
drying period, it showed the overall preference in proportion to the drying
period, the value was the highest on the fifth week of drying process, and the
value in the fourth week was slightly lower than those in the fifth week, but
they were almost the same. Since the conditions of drying vary a lot depending
on the season and weather conditions, it had to be more specific than drying
period and easier to measure than salinity and moisture content. Considering the
organoleptic property and storage properties, when making the optimal condition
for Gulbi manufactured by the brine salt method, drying period is 4~5 weeks, a
salinity is 2.6~2.75% and a moisture content is 57~59%. In addition, in optimal
conditions, the weight is 33~35% lighter than those of the beginning stage of
drying, and it is expected that the weight measurement can be easily applied in

the field without any experimental equipment. As a result of comparing the

- viii -
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quality characteristics of the Larimichthys crocea Gulbi manufactured by the
Seop salting method and the Larimichthys crocea Gulbi manufactured by the
brine salting method, the salinity of the Gulbi manufactured by the brine salting
method was lower and the moisture content was higher. Differences between
drying periods, not salting methods affect low moisture content.

When salting before drying, the salinity of Gulbi made with Seop salting
method 1s not constant, so the drying period cannot be set. Therefore, it is
judged that the drying period is long. In addition, a much smaller amount of
salt was used compared to the Seop salting method, but the difference in
salinity was not very large. In the test of the difference in the organoleptic
property of the dried Gulbi manufactured by the brine salting method and the
Seop salting method, the Larimichthys crocea Gulbi made with the Seop salting
method had saltier and worse taste compared to those made with the brine
salting method, and the test showed that the performance was the highest
overall in the brine salting method. When acid, peroxide value, volatile base
nitrogen, and pH, which are chemical oxidation indicators, were measured, it
was found that the seop salting method generally has more fatty acids than the
brine salting method, it'll have an adverse effect on the commercial value of
Gulbi products. When comparing the physicochemical components of the
larimichthys polyactis Gulbi and Larimichthys crocea Gulbi under the most
similar conditions, the moisture content of Larimichthys crocea Gulbi was
57.01+0.07% and the Larimichthys polyactis Gulbi was 59.68+0.17%, but their
general ingredients were almost the same ratio. As for the content of amino
acids, Larimichthys crocea Gulbi was 20781.87£15548 mg/100g, and
Larimichthys polyactis Gulbi was 26031.81£186.17 m/100g, showing a high
content of amino acids of Larimichthys polyactis Gulbi, and the sex ratio was
almost the same. The difference in sex ratio and protein content was similar,
but there was the difference in amino acid content, it’s believed that difference
in moisture in samples at the time of experiment led to the difference. The total
content of free amino acids was 321.7 mg/100g in Larimichthys crocea Gulbi
and 437.2 mg/100g in Larimichthys polyactis Gulbi. the value of Larimichthys
polyactis Gulbi was higher. The free amino acid content and composition ratio
of Larimichthys crocea Gulbi and Larimichthys polyactis Gulbi were very

different, and the fishing time and manufacturing method vary due to the effect
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on protein decomposition, so it is believed that the content and composition
ratio of free amino acids are different. In the case of fatty acid composition, the
ratio of unsaturated fatty acids and saturated fatty acids was almost the same,
but linoleic acid (Cig2) accounted for 7.90+0.08% in Larimichthys crocea Gulbi
and 1.90+£0.08% in Larimichthys polyactis Gulbi, so there was a big difference.
This seems to be a difference between cultivated fishes and sea fishes rather
than the difference between the species of Larimichthys polyactis and
Larimichthys crocea. The brine salting method used in this study uses less salt
than half as much as the Seop salting method.

It was able to manufacture low-salt Gulbi, and the Gulbi had a good
appearance and low oxidation of fat. In addition, it is possible to easily present
the optimal conditions for the production of Gulbi and simply checking them at
the weight loss rate when producing good Gulbi. It is expected to make a big
contribution to mass production. As a result of comparing the ingredients
between Larimichthys crocea Gulbi and Larimichthys polyactis Gulbi, there was
little difference in food quality, and the Larimichthys crocea Gulbi is cheaper
and bigger, so it is expected to be good and have high—-quality protein for
growing children and ordinary people, and it will be a good nutrition

supplement.
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Table 1. Production volume and production amount of Larimichthys

polyactis
Production Production
1 ¢ Price per ton
volum amoun
© (10,000won)
(ton) (1,000,000won)
19904 27,8390 85,601 307
19954 25,173 164,640 654
2000 19,630 119,055 606
20051 15,272 77,093 505
201043 31,931 160,686 503
20154 33,254 256,948 773
20161d 19,271 179,484 931
20174 19,398 196,350 1012
201841 23,274 215,070 924
20194 25,741 186,059 723
202043 41,039 289,879 706
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Table 2. Income trend of Larimichthys crocea and Larimichthys

polyactis.
Larimichthys crocea Larimichthys polyactis
Income Amount Income Amount

volume(ton) (1,000 USD) volume(ton) (1,000 USD)

2014 7,844 36,982 16,438 75,765
20159 12,557 62,380 12,677 99,015
20161 12,918 59,100 11,646 96,250
2017 16,730 73,715 6,489 34,916
20184 20,291 88,999 7,224 38,229
20199 21,957 95,892 5,749 26,984
2020 16,615 70,075 4,054 14,929

. 3L 3L 3L >
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Fig. 1. Photographs of Larimichthys crocea (A) and

Larimichthys polyactis (B)

Collection @ chosun



A7 380£10 g<

5
T

Askalen, &

[e)

‘;L

AEA =
=

El

1.
A}

s

= HoT o o X
T T g oo -
) UpoE g X
S n! o o
" ) mu Y
<N . ?L E# L E._
e 4 :®
LA o = K
w7
& o o A% o so T
fie) ﬁo N —~ 6N
— A - <
do X 2 Rook
‘l.AF - — OE G
oy T g =X . = a .
) . jang
™ T G B o P
= T B = T .
= ol o M o — T i T
S Do Yo KNS
N o < B T om X
T HT ,m.vﬂ —_
o EE T EE B T
- oy ow O T g
EE [snie8 EO ZT LO
o W B o ™
Lo TR o
~ ol B ow X o - &
. il B B
O# N o x — UT.E MW w;lb
w T oo Howo o
o N A
I i R
i~ T =
g Ny W o N o Wy
i T - X3 =% E
L3 M + o
kL s N v F Ut
ol = T ™ Yoo 3, T
<. —_ ~ o AR o Nd W %o o
2 T <O oo = — N oar
OC T H;l J@.U Lt 3 = N 0 l__/lL
@.E - . AT ‘% AT ﬂIL ﬂA_lO O#E
o o = B = o= my 5 M|
" F T A& 7O

Collection @ chosun



| =)

2z v o
gt % 170C, &
3. #5AA

=

e), ¢ T (appearance),
Abgshde mide 1%

Collection @ chosun

¢1S 93k blind testE =33+ 1091
D HAAE AN SR

Z] 1A o]

e T v

ug- gk, 34

, RCO-400CE, Korea)% ©|

713 AAF9 D 3] (IRB#2-1041055- AB-N-01-2022-38) ]

ZH A FASE Al
ANA WAl B W

9 7}arE e

R

E_E.

uk(taste),

7] & % (overall acceptance)® W59 5

57(4 uH

ez HeHaA

A&

WA (smell),

yo mi
J

iz YEu



A2d BEAYOE E FAIH S HRWPoE wE HA

=H 9 FZ25A4 v

1. 48A =
Ao Brhgowr wE Zujel AlREI 9t AHoRn wEa Mgl
77 A 23 3FHe BAEuE 1Y)

ARE Bl 108 AN F 4F AL FeldFUEH 970 S5

_10_

Collection @ chosun



HA 10 g&

Fed &

S

A of o5

ol &

(1:2) 100 mLE o] =9}

!

S O
&9

uj 7kA] 0.IN o

A&

5.611% (a—b) X f

27 (mg/g) =

cAAe] A )

S

o o] 29 HmL)

ok Ak skE 7t

K
o

o

Al 1 mL

o wE FA

Al 1023

3]
=g

=
K3

bk v

A5

]
Al

A
pul

FEFoow

]

A A ke ke 001 N E &

=
=

bl ek,

bl mgs

S

b>><f><10

5.611 (a—

L AAe) A A )
a:001 N €

S

4] % (mL)

AEF 9

A el Al 0.01 N H
£:0.01 N H

b:

11

Collection @ chosun



ofe

% blender(Shinil,
g9

TC

Conway unitZ ©]-&3F #]
=

Sk
AN
J|

Jpp

o Fuy A
A 2~ (VBN: volatile basic nitrogen)+=
I} ZE=H4 90 mLE &3k
SMX-P400DC, Seoul, Korea)S Al-&3te] Ho SHxoA 283 ﬁ@i}
F2HH,S0,) &
041:}'
red9} 0.1%

A& 10 g3t
methyl
ojr=# 0.01 N NaOH &< o

Skt
AH&-3Fth. Conway unit Walel 0.01 N
P Aol & 2 8Fd Algd 1 mLE A
>3gH 1

(K2CO3)
oA 90%7F  WEEA
Was
= U=

mL=
Z 0.2%
T2 AREeY Al VBN g

e %
ZAAZ7171 S8 et d g
dastel 37C 7
methylene blue &&A| A 2K2:1 v/v) 1~
WS AAsidn AsE B9AS
oo AgkA el ufet s

o]:z_

} 5T}
(B— A)X DX Fx Nx100
S

VBN(mg%) = 14 <

S:AAe AHZH(g)
A B Ado A9 0.01 N NaOH &
B: Blank testol A9 0.01 N NaOH %A %
155)

F: 0.01N NaOH¢| factor
N: NaOH®] Normality(:=2

GRS

_12_

Collection @ chosun



B

iz

0

A

A3E FAl=nHle Fx7=H 9

ddA =

1.

S 2o A

ki3

2 %A

Mgl 79

ol

Fa T

bl Abg5

[e)

=
=

=H]

E

il

o

=

iz

micro-Kjeldahl (Pro—nitro I, J.P. SelectaS.A, Bar

550C 24 3] 3}

celona, Spain)

o

fu

i
T

il

—_
fie)

ruze]

N

ZAHFE Soxhlet F&HOoE

10001 A

=

el

fr!
o

Nd
mK
)
=
)
Nd

e}

*3

’

o~ B
T

e

=
=

o} g3t

#ow

_13_

b ot

°©

Collection @ chosun



Adbo] 229 AA ¢ 25 mgs FE HRd AW Hsla olo] 05 N mES
A FASGEFSD 2 mLE 7teta FA F4S du £ ©]o] 100T he
ating blockel Al oF 1023F 7h23bsich ol & W7et § 14% =SS e
& 8A 2 mLE 7t FA 4L 91 Tt 100TCoA 1023 7heat gt
o]o] 30~40C=E Wztelo] o] ALergdl 2 mLE 78t F4S Yal o] &5o)A
3027 A=Hs] et v £3F ASUHEFE 2 mLE Jhstal 45 Y
st ALow Wzhsh § $£ZonHE RydE o ASEES AFggdorn
skt

L e

A ¥ak-e Gas Chromatography (GC-17A, Shimadzu, Kyoto, Japan)Z 4]3}%)

BHEAL

Table 33 #t}.

Table 3. Operating conditions of gas chromatography for fatty acids

Item Condition
Instrument GC-FID (GC-17A, Shimadzu, Kyoto, Japan)
Column HP-FFAP (30m x 0.32 mm LD. , 0.52 um film thickness)

Oven Temp 100C (2min) - 4 C/min - 230 T (20 min)

Injector Temp

Detector Temp

Flow rate

230 C

250 C

1.5 mL/min

Collection @ chosun
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Table 4. Operating conditions of amino acid auto-analyzer for total

amino acid

AR obm] e AbAbE A 7] (S430, SYKAM Co., Germany)® 23}

Item Condition
Instrument S433-H (SYKAM)
Column Cation separation column (LCA KO07/Li)

Column size

Column temperature

Flow rate

Buffer pH range

Wavelength

46 x 150 mm

57 7 74T

Buffer 0.45 mL/min, reagent 0.25 mL/min
345 7 10.85

440 m and 570 m

Collection @ chosun
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AbL obu| i Ak A 7] (S430, SYKAM Co., Germany)® 43}

Table 5. Operating conditions of amino acid auto-analyzer for free

amino acid

Item Condition

Instrument S430(SYKAM Co., Germany)

Column Cation separation column(LCA KO07/Li)
Column size 46 x 150 mm

Column temperature 37 ~ 74T

Flow rate Buffer 0.45 ml/min, reagent 0.25 m{/min
Buffer pH range 290 ~ 7.95

Wavelength 440 nm and 570 nm

_18_
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A3 443 #H nF

A1d EXHE o] &3 FA=H FASA

A A 6}7]@ AEI} AT 8 FFS Table 63 2ot 94 5
A o S FEFL 76.84%010 L, A A5 7547%E e 2HT7) <]

T o 74.80£0.11% ]2} 3t aL (3
Al

DG F a2 dEFel 2w gaskled ols AxE s Aol 94 sel=E '
7F oIt = S(1)e] Aet= dA sk

dd Aol FARRE we WERASITH

Table 6. Moisture content of Larimichthys crocea before and after salting

Before salting After salting

Moiture (%) 76.84+0.321N52) 75.47+0.16

VAl values are expressed as mean+SE of triplicate determinations.

YNS: Not significance.
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U 9% T FAEHY d = W3t
G % 29} @5e dE WHE Table 79 Ve dnt 98 o
03%= & F(7), 91 5@30), #@E5 A4 d=d #He] A=t 27 0.3%,
034%, 034%= Lhebddths Bastgel B ATe fAbssith Fig 25 9%
ZH o] dx W3E yEd Zlolil, Fig. 32 94 5 999 d% WH3E ved
Aotk 4% % Zule GRt 9F 6NN FAH FESL 9 947 o
FRE 2 W 993, 9% ¥ dnb 128%E dehath 9% w8 9% 64
AA w43 Fsstvrt 93 A3t olF e & W) glolew 9% & A
o] dE+ 820%= YEST
Table 7. Salinity change of Larimichthys crocea Gulbi and brine
during salting
Saltinity change
Storage time Croceine croaker Gulbi Brine
(%) (%)
0 h 0.30+0.01" 10.00+0.23
3h 0.89+0.01¢ 8.98+0.06"
6 h 1.09+0.01° 8.57+0.02°
9 h 1.24+0.02" 8.28+0.02°
12 h 1.28+0.02% 8.20+0.05°
15 h 1.30+0.01% 8.18+0.01¢
F-value 853.006"" 49367
VAl values are expressed as mean+SE of triplicate determinations.
YValues with different superscripts in the same column are significantly

different(p<0.05) between groups by Turkey’s test.
“**p<0.001.
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Salting period

Fig. 2. Salinity change of Larimichthys crocea Gulbi and brine during

salting period. All values are expressed as mean+SE of triplicate

determinations.

Fig. 3. Salinity change of brine during salting period. All values are
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expressed as meantSE of triplicate determinations.
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2. AX7I1F T FAEH 9 W

Table 8& AZX7|7F & FA

£ % 573 ZA4ske] ekl Aolth

Table 8. Quality Characteristics of Larimichthys crocea Gulbi during

1o

the drying period

Mo

A,

oot
ot
SE
ults

Drving 6 Salinity Moisture Weight
rying time
(%) (%) (%)
Raw material 0.30+0.01"#? 76.84+0.27% -
0 week 1.28+0.01" 75.47+0.26% 383.99+0.81%
1 week 1.82+0.01¢ 69.32+0.14° 320.22+1.26"
2 week 2.14+0.01¢ 65.24+0.19¢ 291.86+1.73°
3 week 2.41+0.02° 61.36+0.424 271.84+1.924
4 week 2.59+0.02° 59.04+0.51¢ 256.88+2.21¢
5 week 2.75+0.017 57.01+0.59 246.85+2.26f
F-value 5160.890"** 440.889** 815.748"

VAl values are expressed as mean+SE of triplicate determinations.

PValues with different

superscripts

the same

different(p<0.05) between groups by Turkey’s test.

“p<0.001.

Collection @ chosun

are significantly



b AZXR7IE T FAl=Hle] FA st

Ax72 T BAS FAE 1579 402 553 S48 Fig. 49 e
o FAe FAE el B § dxs AAT ) 383994270 gol Tk 152kl
T 320224417 g2 A FAL] 1661%7F FAstel A Fo] JHE 2lom, F3F
e = T s i v g i S = S e e K R e e L s B
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Dryingtime

Fig. 4. Changes in weight of Larimichthys crocea Gulbi according to
drying time. All values are expressed as meanzSE of triplicate

determinations.
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Fig. 5. Changes in moisture content of Larimichthys crocea Gulbi
during the drying period. All values are expressed as

meantSE of triplicate determinations.
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Fig. 6. Changes in salinity of Larimichthys crocea Gulbi during the

drying period. All

triplicate determinations.
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Table 9. Sensory characteristics of Larimichthys crocea Gulbi during
the drying period
Treatments
Sensory
.. F-value
characteristics
0 week 1 week 2 week 3 week 4 week 5 week
Taste 2.80+0.12"%  3.10+0.06° 3.50+0.12° 3.90+0.06" 4.40+0.12° 450+0.12% | 47.600°
Flavor 3.90+0.12° 410£0.06™  4.00£0.06™  4.20£0.06™  4.30+0.12®" 4.40+0.06" 5.250"
Texture 3.2020.06¢ 3.60+0.06° 3.80£0.12¢ 420£0.06°  4.40:0.12*  4.60+0.06° | 41.800°
Appearance 3.90+0.06® 3.80+0.06™ 3.70£0.17" 4.20+0.06" 4.10+0.12% 4.20+0.06° 4.835"
Overall i - ! : . . -
2.90+0.06 3.50+0.12¢ 3.90+0.12" 4.30+0.12¢ 4.40+0.06* 460+0.06° | 49.280

acceptability

VAl values are expressed as mean+SE of triplicate determinations.
YValues with different

superscripts  in

the

different(p<0.05) between groups by Turkey’s test.
“p<0.05, *p<0.01., *p<0.001.
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Table 10. Salinity and moisture content of Larimichthys crocea Gulbi
according to manufacturing method

Salinity Moisture

(%) (%)
Brine soaking method 2.75£0.01V% 57.01+0.33°
Dry salting method A 4.12+0.01° 40.89+0.244
Dry salting method B 4.61+0.02? 52.74+0.25"
Dry salting method C 3.34+0.01°¢ 48.11+0.21°¢
F-value 3258.400" 700.276"

VAl values are expressed as mean+SE of triplicate determinations.

PValues with different

superscripts in the

same

different(p<0.05) between groups by Turkey’s test.

“p<0.001.
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Table 11. Acid value, peroxide value(POV) and volatile basic nitrogen
(VBN) values of Larimichthys crocea Gulbi according to ma

nufacturing method

Treatments
Sensor Brine
'y' i Dry salting Dry salting Dry salting
characteristics soaking thod A thod B thod C F-value
metho metho metho
method
Acid vl .
CIC VIS 5 9620,09042) 9.22+0.33" 7.9140.13" 5.5540.16° 141,994
(KOH mg/g)
POV
19.46+0.46° 43.620.75" 51.53+0.84% 50.33£0.47* 524.164™"
(meq/kg)
VBN
12.68+0.114 29.01+0.38" 24.27+0.44° 19.84+0.59¢ 274.118™"
(mg/100 g)
pH 6.64+0.02° 6.57+0.01% 6.61£0.03" 6.41+0.01° 29.976™

VAl values are expressed as mean+SE of triplicate determinations.

YValues with different superscripts in the same row are significantly
different(p<0.05) between groups by Turkey’s test.

“*p<0.001.
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Fig. 7. pH of Larimichthys crocea Gulbi according to mnufacturing
method. All values are expressed as meantSE of triplicate

determinations.
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A dd MAgFHZ Fo FAd oddS FrIe dvh A TN 21(10)3 o
5(36)2 =H Az F AAANE AdAs] Y8 7 diFek "

Ad FE2E, AT i8S ol &t o5 FHl 9 AHHESAY AR
2 A7HE o]l &3ttt o] (362 =HA B A FelA 40 KOH mg/g, A &
AN TaaA HA7FEAA 1.43~276 KOH mg/g, 21(10)2] d344d FF2 A
2l gtoll A 45 KOH mg/g® et Table 113 Fig. 89419} o] AZFHALl Ak
7h= 9224033 KOH mg/g 7Hd =%om, S o s Axg =171 3.96+0.09 K
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Fig. 8. Acid value of Larimichthys crocea Gulbi according to
manufacturing method. All values are expressed as meanzSE

of triplicate determinations.
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Fig. 9. Peroxide value(POV) of Larimichthys crocea Gulbi according
to manufacturing method. All values are expressed as meantSE

of triplicate determinations.
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Fig. 10. Volatile basic nitrogen (VBN) values of Larimichthys crocea
Gulbi according to manufacturing method. All values are

expressed as meantSE of triplicate determinations.
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Table 12. Sensory evaluation of Larimichthys crocea Gulbi

according to manufacturing method

Treatments
Sensory Brine i . .
R i Dry salting Dry salting Dry salting
characteristics soaking F-value
method A method B method C
method
Taste 4.60+0.06 3.80+0.06° 3.50+0.124 4.10£0.06" 37.714™
Flavor 4.20+0.06° 2.90£0.06° 3.10£0.12" 3.30+0.06" 56.429™*
Texture 4.30+0.06° 3.10£0.12° 4.00+0.12° 3.40+0.06" 36.000"
Appearance 4.10+0.06° 2.70+0.12°¢ 3.70£0.12° 3.60+0.06" 41.900""
Overall . L
4.70+0.06 2.70+0.17° 3.90£0.12° 3.20£0.06° 60.467"

acceptability
VAl values are expressed as mean+SE of triplicate determinations.

YValues with different superscripts in the same column are significantly
different(p<0.05) between groups by Turkey’s test.
“*p<0.001.

_39_

Collection @ chosun



A3E FA=H o Fx7|=H Y IS M

Rl

1. ety & ¥

Table 13& A2} Bx7) 2] QugRe wwg Aol
H 7} 57.01£0.07% 3. FFZ7]1=8] 7} 59.68+0.17% % FZ7] Z0|7F ok =t} A=)
= A skek 21.03+0.06%, =AW shEF 10.2040.20%, Z3]% sheF 882+0.09%, T
3E e 204+0.02%°0]a, HF7|E FuE sk 20.85+0.14%, FAW $HeF
9.63+0.42%, Z3|& & 7.95+0.09%, ©r3E T2 1.89+0.02%= VIERstt) ARk4
oz Wy £A= e

Table 13. Proximate compositions of Larimichthys crocea and

Larimichthys polyactis

(%)
Items Larimichthys crocea Larimichthys polyactis
Moisture 57.010.07% 59.68+0.17
Crude protein 21.03£0.06 20.85%0.14
Crude fat 10.20+0.20 9.63+0.42
Ash 8.82+0.09 7.95+0.09
Carbohydrate" 2.94+0.02" 1.89+0.02

YCarbohydrate = 100 - (moisture + crude protein + crude fat + crude ash).

PAll values are expressed as mean + SE of triplicate determinations.

YSignificantly different between freeze and hot air drying by Student’s t-test at
"p<0.05, "p<0.001.
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a-Linolenic acid(C18:3) 1.00+0.025- 2.2 YEsEa, 32 7]9 A= Palmitoleic acid
(C16:1) 12.70+0.07, DHA(C22:6) 12.30+0.04, Eicosenic acid(C20:1) 2.70£0.05,
Linoleic acid(C18:2) 1.90+0.08, a-Linolenic acid(C18:3) 1.10+0.02 =2 = vY}EFRET]
1 o] Myristoleic acid(C14:1), y-Linolenic acid(C18:3), FEicosadienoic acid
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Table 14. Compositions of fatty acids in Larimichthys crocea and
Larimichthys polyactis

(%)
Fatty acid Larimichthys crocea Larimichthys polyactis
Lauric acid (C12:0) 0.10+0.01 0.10+0.01
Myristic acid (C14:0) 3.00+0.02" 4.40+0.04
Palmitic acid (C16:0) 27.60£0.05"" 25.70+0.06
Stearic acid (C18:0) 4.50+0.08" 3.60+0.05
Arachidic acid (C20:0) 0.20£0.01" 0.10+0.01
Behenic acid (C22:0) 0.10£0.01 -
Lignoceric acid (C24:0) 4.20+0.05"" 6.70+0.02
Saturated 39.70+0.21* 40.60+0.18
Myristoleic acid (C14:1) 0.1+0.01 0.10+0.01
Palmitoleic acid (C16:1) 9.50+0.10"* 12.70+0.07
Oleic acid (C18:1) 22.80£0.13"" 25.40+0.12
Linoleic acid (C18:2) 7.90+0.08™ 1.90+0.08
a-Linolenic acid (C18:3) 1.00+0.02" 1.10+0.02
y-Linolenic acid (C18:3) 0.10+0.01 0.10+0.01
Eicosenic acid (C20:1) 3.40+0.11" 2.70+0.05
Eicosadienoic acid (C20:2) 0.30+0.02™ 0.20£0.01
Eicosatrienoic acid (C20:3) 0.10+0.01 0.10+0.01
EPA (C20:5) 0.10+£0.01 0.10+0.01
Docosenoic acid (C22:1) 0.10+0.01 0.10+£0.01
DHA (C22:6) 12.10+0.05" 12.30£0.04
Tetracosenoic acid (C24:1) 0.40+0.03 0.30+0.02
Unsaturated 57.9+0.47 57.10+0.35
Unknown 2.40+0.69 2.30+0.53

VAl values are expressed as mean+SE of triplicate determinations.
ISignificantly different between freeze and hot air drying by Student’s t-test at
“p<0.05, "p<0.01, “"p<0.001.
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Table 15. Contents of total amino acids in Larimichthys crocea and

Larimichthys polyactis

(mg/100 g)
Total amino acid Larimichthys crocea Larimichthys polyactis
Aspartic acid 2245.60+4.86"*% 2853.14+3.77
Threonine 1103.10+£2.08™ 1325.10+£10.03
Serine 1014.20+4.17 1249.42+8.61
Glutamic acid 3813.20+17.90" 4728.06+29.80
Proline 446.60+4.89" 680.42+5.60
Glycine 1261.40+8.42"* 1648.94+14.39
Alanine 1407.77+42.35" 1769.68+8.00
Valine 899.10+£9.00" 1076.59+10.82
Methionine 637.70+£4.72" 781.97+11.41
Isoleusine 839.50+8.33" 996.51+13.44
Leucine 1751.80+16.28™" 2166.03+32.82
Tyrosine 730.80+6.48"" 917.84+6.63
Phenylalanine 870.10+6.23"* 1092.61+8.16
Lysine 2003.70+10.06™ 2504.30+7.71
Histidine 462.0045.17" 537.86+4.38
Arginine 1295.30+£7.04™ 1703.33£10.59
Total 20781.87+155.48™" 26031.81+186.17

VAl values are expressed as mean+SE of triplicate determinations.
ISignificantly different between freeze and hot air drying by Student’s t-test at
“p<0.05, "p<0.01, “"p<0.001.
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Table 16. Contents of free amino acids in

Larimichthys polyactis

Larimichthys crocea and

(mg/100 g)

Free amino acid

Larimichthys crocea

Larimichthys polyactis

O-phosphoserine
Taurine

L-Aspartic acid
L-Threonine
L-Serine
L-Glutamic acid
Sarcosine
L-2-Aminoadipic acid
L(-)-Proline
Glycine

L-Alanine
L-Citruline
DL-2-Aminobutyric acid
L-Valine
L-Methionine
L-Cystathionine
L-Isoleucine
L-Leucine
L-Tyrosine
L-Phenylalanine
4-Aminobutyric acid
2-Aminoethanol
L-Ornithine
L-Lysine
L-Histidine
L-Arginine

5.10+0.04V+2)
129.40+1.28"
73.2+0.88"
55.00+0.51***
57.00+1.007*
122.50+1.35"
8.40+0.27"
1.60+0.08"**
61.40+0.92"**
53.10+0.727**
93.30+1.29"**
77.00+1.37°*
1.60+0.05"*
53.80+0.95"**
25.70+0.56™*
1.70+0.03"**
46.00+0.50"*
88.30+1.33"**
35.90+0.91***
50.80+0.60"**
2.80+0.04"
2.50+0.01"
10.00+0.19*
90.90+1.26™*
22.40+0.16"*
0.80+0.02""

2.64£0.04
221.22+1.26
28.86+0.25
22.88+0.72
26.2210.85
151.71+0.85

0.70£0.03

21.47+0.27
22.35+0.44
54.03+1.83
30.80+0.62
0.88+0.03

23.9410.62
14.26+0.14
0.53£0.04

17.95+0.24
31.68+0.83
12.67+0.16
16.72+0.40
0.88+0.04

4.93+0.03

8.45%0.12
58.26+1.32
11.44+0.18

VAl values are expressed as mean+SE of triplicate determinations.

ISignificantly different between freeze and hot air drying by Student’s t-test at

“p<0.001.
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