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Abstract

Gulbis were made of raw Pseudosciaena manchurica by different salting methods and drying
conditions. During the Gulbi processing, the contents of trimethylamine(TMA), dimethylamine
(DMA) and formaldehyde(FA) were chemically analyzed and the distribution of fat was micro-
scopically observed. The contents of TMA, DMA and FA in raw sample were 0.9mg, 3.19mg and
0.19mg per 100g, respectively. The TMA contents in Gulbi were rapidly increased to 24.82-76.
32mg during drying, while the DMA contents in Guilbi were slowly increased and FA contents in
Gulbi remained nearly unchanged. These changes were not influenced by the kinds of salt and
salting methods. The formation rates of TMA and DMA were twice faster dried by the
controlled condition than the natural condition. The fat in muscle moved to the skin layer through
connective tissue with the laps of drving time. The extent of fat shifting was smaller salted by
purified salt than by bay salt. The muscle tissue of Gulb: dried by the controlled condition had
clearer spaces between white muscles than that of the natural condition. The muscle tissue of
Gulbi salted with purified salt exsisted orderly, while the sample salted with bay salt was

clumped.
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Table 1. The content of Moisture and Salt in Pseudoscigena manchurica during Gulbi processing (%)
Salt Drying time (days)
treatement 1 5 10 15 20
N 71.6 69.9 63.9 60.5 56.4
Bay-salt

C 69.5 67.1 66.7 60.0 57.3

Purified- N 72.8 69.5 58.0 56.0 53.2

Moisture salt ¢ 73.1 70.0 68.1 66.5 61.2

P””S;'ﬁd‘ N 74.9 67.0 61.2 57.8 54.1

injection C 73.4 71.4 68.5 62.8 56.3

N 4.6 3.8 6.3 6.3 1.5

Bay-sait ¢ 3.0 4.3 5.3 5.3 6.1

purifies. N 4. 4.1 4.4 5.8 7.1

Sait salt C 3.8 3.7 5.6 5.5 6.1

Purified- 4.3 a1 6.5 .6 7.9

injection C 3.5 4.5 4.5 7.5 9.3

* Raw sample: salt; 0.3%, moisture; 76.8%
** N: Natural, ~ C: Controlled
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Table 2. The content of TMA, DMA and FA in Pseudoscicena manchurica during Gulbi processing
Img,”100g, dry basis)
Salt Drying time (days)
treatement 1 5 10 15 25
Bay-salt N 6.8 2143 2997 29.50 36.59
o} 6.92 22.31 42.34 70.98 63.78
Purified- N 6.43 23.32 28.34 46.03 49.02
TMA salt C 54.81 67.91 76.32
Purified-salt N - 20.57 22.50 24.82
injection C 9.28 39.88 56.17 55.86 55.07
Bay-salt N 2.53 3.13 3.77 6.31 14.30
C 3.07 8.25 8.34 11.73 18.61
Purified- N 3.59 6.38 6.32 7.1 13.43
DMA salt C 11.23 11.85 12.73
Purified-salt N 4.06 4.63 8.44 12.13
injection C 1.69 7.32 8.61 9.93 15.38
Bay-salt N 0.36 0.36 0.31 0.29 0.26
C 0.45 0.24 0.24 0.21 0.18
Purified N 0.41 0.30 0.22 0.22 0.18
FA salt C 0.36 0.34 0.28 0.28 0.24
Purified-salt N 0.32 0.31 0.30 0.24 0.21
injection C 0.44 0.26 0.26 0.20 0.16

*Raw sample Img,~100g!: TMA: 0.90, DMA; 3.18, FA; 0.19

** N: Natural, C: Controlled
—: Not determined
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Fig. 1. Histological photomicrograph of fresh Pseudos-
cigena manchurico. F: fat layer, W: white muscle
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Fig. 2. Histological photomicrographs of Gulbi muscles  salted with various methods and dried for 15 days by

naturalll, 2, 3} or controlled (4, 5, &) condition.
1, 4: salted with purified sclt, 2, 5: salted with purified salt injection, 3, 6. salted with bay salt, C: connective tissve ,

D: dark muscle, F: fat cell, S: skin, W- white muscle
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Fig. 3. Histological photomicrographs of Gulbi muscles sclted with various methods and dried for 25 days by

natural (1, 2, 3} or controlled (4, 5, é) condition.
1, 4: salted with purified salt, 2, 5: salted with purified solt injection, 3, 6: salted with bay salt C: connective tissue, W

white muscle



Vol. 20. No. 2119881

Fo ujil g spojo] HA X2 § wet o] RolHE & o
ek, Azupel o Ao ¥ Fr= e A
AR ZAZ Fule T ol BE= AWEggLc £
o Zof gro} EXalg ot 2AE AxxddME &
7ol A x2A-g upel cheke] xyo] FEapgich AW
o] AA 22 ¢ e} o] Fah= & W5 warsh L E
dot®, ol AEzA uhd FEYFe| el ol
2 uo] Fo] folated vt AZol wel THol FHFHY
A Aurg gH %o g Yol y] sjFolzt 4fEE

o u ol whd Fule A aojg ANtel 2
g gfo} Aot THREA | Aol E BGich F 3
deoz 3% A8 (Fig.2-3 6)7F G2
Agwch 252%0) AukstA FolH Aok, o
dodel Ffg BBl o vhehd @Adolet 4
ok, 259 Axd Fule THZAF AYEEe
Fig 3-1~63 Zt}(Fig, 3), Awel $&& 12y
gAY ol whet & 2ol & Bolx] Qgfevt Atz
Brpe 245 2709 A BolA WK solo] BH2Y
of 42ko] Aubo] wir} T-§boll T w2 o
SU90) ¥ e} Fro] 9F-2 olEs Wl HEHol
A Aupo] Rzl ergkch A H-E A AR o
HojA 19 g3 g o] #yo] dF+ HI| Hom
G250z Eo19 AEsle] ArshsElgl-g Aol 4wl
o}, B3 9 A4el 4Hz FHAc 4V B
agde 5% 4 gk

259 AZF Fuje) THZHL GGl whet ohi2
o 159 AZY A89} Po] HYPL® AT A8
T4z Fo] AubabAl Mo, neln A6 grek
L 2388 2A0A Az A gt AdA
a2 & s}olo] F7to] FEEHA gkl Fole] %
oz gt WAL Fu] Ko WAl e F ol
AR, 28 B8 Fule 2824 AU EE 4
o Az x| e} Fakg Yo FAF-E Aot

o
ok

o}
[

x

A

fir

oo Ao

¥

ok
ol Oy

=
&

PN

Sl 3

2
3

el
A5He FY 4 YL TRV GHE Aol HE Y=
HA o £ 4 o0, TR TIAYL Fulg £5T

geno Je T 4 e Ao 4zE

o ot
Al hanl

A% W Az Fejstd AzF I8l 25T
trimethyl amine (TMA), dimethylamine (DMA) =}

Zu] A xF ol TSokdsto]n B AT o) w5} 131

formaldehyde (FA}9] §H8F % ®v)7d & 53 2 4A 9
£z w3g 24 FEHAC

Mzl 2ol TMAe°l 0,90mg/100g, DMA
2 3.18mg/100g FA = 0,19mg 100ge] §-f=l o
geh, 259 Az F FulEe TMA -2 24,82-76.32
mg,/ 100g 2.2 2.4 Z718te 2 DMA = 12.13-18,61
mg - 100g &% ¢utgr 745 @ oo FA& 2 98
galoh o] Fol Make GoAER W G B
w2z 2ol 7} giglch, TMA i+ DMA 9] Q4452+
A nEER M Ycks 25 T2 G s A=
tAZ AN A <F 2uf 7t EEL

et Azsle S FF AYEL A4 F4o]
o AA2 g FER slod FRFOE ol FINT. T
ER T FAde) Aol AYdG Lot Huck, Y
g 2o 248 A zAels Azg Aol AAAx

71 Ay W Sajole] Fzho] of FREA vebE S
o A Ao A8 Aol ZAo] A Al ybd A
Aol Holeld sl

Lo g d A A-Tulel ot o F-of
A el A4z TRAGAG AL FAE =/

ol

g ¢

—

Lhets] 29l o) AE F AL Reelnl AW HAHAE

o) W shof] A 37 AFeidta 44 =F(1986)

2, Z8A E A Foll Dok v BT Wt 15
Aol WEey FTAFAAE df}=FA, 10(2),
17(1976)

3, viers] Alera] AYo $8F N FT HASE EA
o o Fholl A dF =2 23l ], 2(2), 1(1986)

4. vhers] AwA) AYd EE3F FulAE F e obul At
of wgle] BY AT, FFFFA FEHE A, 153),
263(1986) '

CubedE] e A4 AYG FEF A FAYEA
wastol @k 7. A 8|2, 18(6), 485(1986)
6. 2o : Fu) o] 2 ut4 247} malonaldehyde 3% ¥ 3}

o BE AT, g FeE A, 13(3), 145(1980)

7. A4 A9 EgF  Azpd-g gl g Zule) F-e

Het AF-Te ] A T8 Ful o) ool Fshod, AHgeidt
=4, 30, (FAER), 75(1985)

AE, o] | BuAZE FHF] Aol ol -Fol i

w

T

oo
54



132 8 - Al -

10.

11.

12.

13.
14.
15.

16.

ZA A #Y, TET4eE1A, 1(2), 63(1968)

., 24 0 FF A 717k w1502 Trimethyl

amine (TMA) ¥ Thiobarbituric acid(TBA)<] #
g, Aol 4 Apes)=E (1981)

Huiltin, H.G. : Food chemistry (O.R. Fennema, ed.)
2nd ed., Marcel Dekker, Inc., New York, p.759(1985)
g9 9% : Wel| 2% Formaldehyde %
Amine 2} #Hglol A A7 TEAEE A 11(1),
13(1978)

Lundstrom, R.C., Correia, F.F. and Wilhelm, K.A. :
Enzymetic demethylamine and formaldehyde pro-
duction in minced amercian plaice and blackback
flounder mixed with a Red hake TMAO-ase active
fraction. J. Food Sci., 41, 1305(1982)

A4 g g3l e 73 Adol e A+ A
GabsA g, 4k 7] E (554, 30, (1984)

BEE, AW, A9 A, HAs HA A P AT,
£, (1973)

Christian, G.D. : Analytical Chemistry, John Wiley &
sons, New York, p.235(1980)

AOAC :: Official Methods of Analysis, 14th ed.

18.

19.

20,

21

LEREERER

Association of Official Analytical Chemistry, Wa-
shington, D.C. (1984)

. Kawabashi, S., Yishibash, K. and Nakamura, S. :

Studies on the second amines of foods I.-the color-
imetric estimation of second amines by improve-
ment Cu-dithiocarbamate method. Japanese J.
Food Hygiene, 14, 31(1913)

Nash, T.: The colorimetric estimation of formalde-
hyde by means of the Hantzsch reaction. Biochem.
/.. 55, 416(1953)

E.H Lee, Koizumi, C. and Nakamura, S. : Studies on
the taste and texture of dehydrated marine foods 1
-~Microscopic tracting of the migration and distri-
bution of fat in the course of hydration J. Tokyo.
Uni. Fish., 52(2), 129 (1966)

= W2E 0 HA 4FA4e, FEE S, p
51(1986)
B87, 4935 . Fole) @AE AXENH AT

Q¥ w3 Eae4btsl), 1101, 13(1978)

(1987 547 )



