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SUMMARY

. Title

Studies on Development of Pork Meat(ham) Products for Foodservice Operation

. Objective and Importance of Research

. The accumulation of low-valued pork parts such as tender loin, loin, and ham has
made it difficult to manage businesses related to meat. With the state of the pork
market worsening due to the outbreak of foot and mouth disease in South Korea in

2000 and 2002, the solutions to those problems are urgently needed.

. Unless there is a balanced consumption of pork parts, the problem related to the
accumulation of the low-valued parts will not be solved. Since low-valued pork parts
are relatively low in price compared with high-valued parts, it is necessary that consumption
is expanded by developing meat products utilizing these low-valued parts for foodservice

operations.

Development of processing technology is needed in order to prevent meat from
excessive water loss and improve texture when using low-valued parts which have low
fat content in the muscle. A new culture of meat products consumption can only be
created by producing restructured meat which meet the consumers' needs as well as

developing various products which have the traditional and western taste.

. The pig industry will be protected and the domestic supply and demand of pork can
be stabilized by improving the value of meat products and developing meat products

for foodservice operation using these low-valued, low-priced parts.



II. Content of Research

The purpose of this research is to improve the value of meat products and promote
consumption of low-valued parts by commercializing and developing restructured meat
products which suit the taste of Koreans and seasoned meat products for foodservice

operation using low-valued pork meat(ham) that isn't consumed in Korea.

1. Content and scope of research(lst year)
O Development of standardized seasoned-meat products.
In this research, the processing and functional properties of pork meat(ham) will be
investigated; curing and tumbling conditions that is used during the production of
Korean-style meat products with traditional seasoning for the improvement of qualities

will be established

(1) Researches on meat quality, functional and processing properties of chilled and frozen
pork meat(ham).

(2) Effects of curing and tumbling condition on quality properties of meat products with
traditional seasoning.

(3) Development of Korean-style seasoned meat products with traditional seasoning.

(4) Surveys on consumer preferences of Korean-style seasoned meat products.

2. Content and scope of research(2nd year)
O Development of restructured meat products having improved flavor and texture.
Pork meat(ham) is not suitable to roast because of the insufficiency of intramuscular
fat, but advantages of that meat which has low fat and high protein will be kept; fat

of that meat will be uniformly dispersed.

(1) The manufacturing of restructured pork meat with various binding agent, particle size,
and traditional seasoning.
(2) Researches on the physicochemical and functional properties of pork meat(ham) during

storage period.



(3) Sensory evaluation and economic analysis of restructured pork meat and Korean-style

seasoned meat products.

IV. Result and Suggestion for Application

1. Results of this research

(1) The meat quality and functional properties of chilled or frozen pork meat(ham) were
investigated; the curing time was shortened and yield, water holding capacity, and
tenderness were improved by tumbling processing of those meat after the addition of

traditional seasoning as compared to immersion.

(2) As the recipe of the Korean-style of seasoned meat products was standardized and

quantified, various seasoned meat products were developed.

(3) In order to suit the Korean consumers' taste, Tteokgalbi-type pork meat product with
better juiciness and flavor and the western-type sausage with the traditional Kochujang

were developed using pork meat(Ham).

(4) In the survey on consumer preference of Korean-style pork meat products, Tteokgalbi-type
pork meat product was ranked first(38.9%); Dwaeji kochujang bulgogi was ranked
second(27.2%).

(5) After freezing, thawing, and heating, carrageenan and Food bind N-20 showed good
binding strength as a binding agent, and meat emulsion proper adding ratio of 20%

during the production of restructured meat.

(6) Various development techniques and manufacturing processes of restructured meat products
to alleviate the disadvantages of pork meat(ham) such as adding binding agent or the

Korean seasoning resulted in better quality properties and shelf-life.



D A steak-type of restructured meat products : low salt(0.5%) product, manufacturing
process which minimizes separation of meat piece after thawing and heating was
established even though separation of meat piece was the problem of restructured
meat products.

@ A patty-type of restructured meat products : softer texture was gained. Concurrently,
the technique which disperses fat within meat particle like marbled meat was developed.

@ A Korean-style of restructured meat products(soy sauce and Kochujang are added)
hamburger patty style of products which suit consumers' taste because of adding the

Korean seasoning were developed.

(7) After the reasonable price of new product and the effect of increase in profits according
to the type of products or the sort of material meat were analyzed, it was estimated
that restructured meat products could be manufactured at comparatively reduced cost.
If sale is maximized by setting up profit rate, it is also estimated that the stock of
the low-valued pork parts can be cleared. Furthermore, if the frozen pork meat(Ham)
is used as raw meat, the increase in profit will be accomplished as those meat reduce
cost.

D The cost of Dwaeji Yangnyeom Bulgogi(pan-fried pork marinated in soy sauce),
Dwaegi kochujang Bulgogi(pan-fried pork marinated in Kochujang), Tteokagalbi-type
pork meat product, Kochujang sausage were as follows: 3,181won/kg, 3,354won/kg,
2, 776won/kg, 3,138won/kg.

@ The cost of steak-type of restructured meat products, a patty type of restructured
meat products, a Korean-style of restructured meat products(soy sauce is added), a
Korean style of restructured meat products(Kochujang is added) were as follows:

2,697won/kg, 2,523won/kg, 2,660won/kg, 2,771won/kg.
2. Suggestion for application of result
(1) After tumbling is conducted for a short time during the production of the Korean

style of seasoned meat products, the improved effect like shortening the curing time is

compared with existing immersion processing. Therefore, it is necessary to be continually



promoted by the relevant organization until that tumbling can come into wide use.

(2) As the recipe of the Korean style of seasoned meat products and restructured meat
products is quantified, more objective data can be obtained insured. And, it can be
possible to make mass production of those products for food service because the

quality property and manufacturing process are established.

(3) Because 20-30% meat emulsion made of low salt(0.5%) restructured meat is added,
restructured meat products which have well dispersed fat with large binding strength

can be produced.

(4) If the instant and/or frozen products are developed, it is possible to meet the needs
such as quickness and convenience which consumers want and to increase profits by

making those products.

(5) It is feasible to maximize profits and reduce cost because pork meat(ham) among the
low-valued pork parts account for large portion of carcass weight. Because of the sale
increase caused by reducing the profit rate of the high-valued products such as
Tteokagalbi-type pork meat product, the meat processing companies that have had
difficulties in management due to unstable supply and demand, and increased inventory

of pork after outbreak of foot and mouth disease, can solve their problems.

(6) If Korean-style seasoned meat products and restructured meat products including the
Korean traditional seasoning are promoted as the items of export on a long-term basis,
the value of the meat products can be improved and the potential market of export

can be broadened.
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= AEas)se] wol, 72, A
e Fustac 2542 2Ae7] flste] pH, 259,
g 2qaa, 75 542 24

q

Aste] batters Axstol &4 R A8 dHA G FIAEAY & 5

1}, battere] A

z=
Angel FEIFS 4D

o
8
o
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[9,]
<
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=
[\S)
(9]
=
<
o
]
)
(9]
X
1o,
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o
o
N
iy

o

i

batterS A xetlon, We AGH s s T A Algel vuste] &4
TGN MFHE FES tects WA oR wgHE ZASY. AR S (=S
Sitke)d A2 8mm plates o]&ste] EHEA 2™ NaCl 2%E H7Fsko] silent

cutter(Scharfen, 58413 Witten, Germany)oll A =3) - &3Ha}9i o},

i)
ol
e

= ]
1) pH =
N 5g& FH3Y 74 20mlyt £§3Fal Ultra-turrax (Janken & Kunkel, Model
NO. T25, Germany)ES Ab&3le] 8,000rpmol A 1&3F #23 5 HFold= pH
meter(Mettler, toledo 340, Switzerland)S A}-&3}o] =A 3t}

o

2) .4 (Water-holding capacity) =7

43l 54 A= E plexiglass plate

oo

Grau®} Hamm(1953)9] filter paper press™ <
9ol o] 3} A(Whatman No. 2)Z %31l A& 300mgS FHste] 2 9o =& oS
plexiglass plate 17]1& 1 9lol 27 Fi YA fg o=z 337F FEAIZ $ o
A& Aol Fito]l Aol A= FE9 FHA g ] fHel wo U= F

o] MAs WMEg(%E A=A

i)

S

3) A % (color) =A
59 ¥WE Colorimeter(Chromameter, CR210, Minolta, Japan)E A}-&3}o] ™=
(lightness)Z LFEFW = L7-3k, %) A % (redness)S LFEFW = a”-3k3 34 &= (yellowness)
£ e b -3 SAsAY olwle] EEALS LT3k +97.83, a’-%ko] -0.43,

,22,
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4) A 77k 2(Storage loss) =7
NeE B9 de A3 k(T H:80+5g) 2 P33 5 polyethylene bagell o
541C WAael A 792 BastiaA dAE EHaEs 4890 AdHEe o

2% F3d o9 gRoma NEan

()]
~
(
-
ol
N
~
o

(Thawing loss) &7

ol @ ZpEe ARl Aolrt 1~2 ecmE AYH AlgES dATHEF 2kg)H
plyethylene bagell ¥Wo] XFE43 $ -18Colste Wil

3INEH e edAol el slEst = A FRFol gk HFoEA AESHA

.

6) 7} 7+ =F(Cooking loss)= 74
ANRE 999 A ZoRFTH 80+5g) o2 HH3te] Nylon/PE bagell o] 75T
water bath(Dea Han Co, Model 10-101, Korea)oll A 30%7F 7F&alar Ao A 30%
ol = rtd RS S48

X

A R - ALE 2

AR %) = x 100

7) = (Shear force) 54
ARE o 2emTAZE Aeste] 75T water batholl Al 30iE3F 7FEsta A4 30
w1t WAAR F Aok "FdsHA ARAFAI(AE 1Imm)= FH8ke]  Blade
set(Warner Bratzler blade)”} 2%l Texture analyzer (TA-XT2i, Stable Micro Systems,
England)E ©]83le] A2 Augs =AHsdow, oluo] cross head speed:
2mm/sec ©] 4 t}.

FEA G A FL Saffle 5(1964)2 ol wel AlF Sgol FFHSF 30mIS ¥
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2 3}(14,000rpm, 2min)

ol o
= .
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Tos =y P W EPE oF P
iz 5 do L N = =
o ) o. T RPN Mn,__ oy o MT — o~ . o % wjr Wﬂ_
& 8 W T X ”h_o/;oqmao w T E Y = R =
o N B bl 3 9 = T e o A v ol e
SRR A mmm_ﬁﬂ T o T N 2 T & -
Ho  ®R Jo ™ mcxﬁﬂgu Wo— B ﬂr% E ¥ mﬂml
oy RO 2 = N < i B9 o]
rol oy A w S 5 < 3 N _ ay o o = oy
By 2w T ZEg 57 N - i
A s 2 ¢ 2 B oo b = om & @ <
z & W 9o = Mg O I = T OF
S ~ K- D o) - il X° = = n &
TR S < = G < N
5 B Lo X0 s M %o < iy K N
o @ T s w0 I & o Mo 7o £ 2
T F ol %o X o1 Lo e ox g [
o LA e 2 < ~r XH M- = 0N
Pieew ¥ g EO R A= g & E B
oo » FE wWO™ Mg o= L_W Gt ®F oo P oA o7
S FF o B SRR s I 2 ST
o o oz i = g
= = d TN _ma _ h3 o = 5 A
m KR O%ROE° _ EO M \lﬂul m %rv
- ey Bl o
Vo=

1+
A YR thP<0.05). 378 2 671
— 24 _

o



I} 11.3%=2 et oF 10%7} %o

Ho

el Aot

x] o
=

-
THA

7}

E h=i}
54 ¥

[
54

W58 battere] 7]

3 2

1 o

e

o))

ez}
=

= e TH(P<0.05).

el
op
B3

R

0

o)

0
&
v
o

—_

0

T
Ho

Ao 7 e 01 (P<0.05), A A %

,25,



<ENL-1> 973 2 3% ESEGIR)Y o589y 54

WE 5
g 5 Ry
3 744" 6 7h4?
pH 5.67£0.11° 5.52+0.13° 5.74+0.24°
H o H(%) 41.65+5.20 42.84+4.02 41.31+5.33
A w L 52.15+2.51 53.53+1.19 53.66+2.23
a 14.29+0.65° 13.53+0.68" 13.1840.92°
b’ 4.89+0.91 5.72+0.59 5.63+0.92
A =HTd A 2.52+0.11 - -
&l & 7+ = (%) - 9.02+3.72 11.30+1.40
7+E 3 (%) 31.99+2.94 32.21+1.53 30.57+2.70
A Hkg) 3.67+1.16 4.22+0.73 4.06+1.34
DY g A3
e ol A2 tE wEFas Fo40] A& (p<0.05).
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<EM-2> JF 2 Y5 ESEGIES) batter?] 7138 A
Wy &
g = R
3 7hg” 6 7HL?
pH 5.88+0.26 5.92+0.07 6.04+0.03
B (%) 88.41+6.75° 60.16+9.41° 62.09+5.21°
A= L 63.7042.42° 65.77+2.54" 72.13+1.18°
a 12.30+2.09 14.66%1.15 11.06+0.42
b 9.60+0.24 10.32+0.47 10.24+0.15
Nz Q&
SHAEHY e 37.1743.33 332004124 32.8845.89
(mg/g)
SspY 34.3846.99° 25.0242.56° 26.74+1.44°
oA (%) A 1.92:40.32° 5.7141.03" 7.5842.11"
FELE 6.33+0.27° 7.13+1.23° 12.95+2.01°

Rk k)

? WSP : Water soluble protein(mg/g)
Y SSP : Salt soluble protein(mg/g)

®ge Yol A MR v M@ o4l

o) o
o=

,27,

(p<0.05).
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Hr

—~
.50

5.75+1.39°

6.18+1.01°

7.33+0.98°

6.38+1.71

6.24+1.09

6.67+1.07

1]

Ho

5.63+1.89

6.24+1.35

6.25+0.97

!

N

5.44+1.74

5.88+1.61

5.75+1.06

pzel

N

6.03%1.11 5.63£2.13

6.17+1.11

ARl 7=

2 A

3

e

AA A 7]
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o] 91 (p<0.05).

SRR

1 =7 =

3

ol

pu
R

ol A A e MR

ab
A

or

A 3F9] 0, batter(meat 50%, fat 25%, water 25%)=

=
-

Aele

&,

T

3
o
=

~O

—

To
N
el

il
T
Jo

o] Ael Aol7} ¢l

kol frelH o ® rgrh(P<0.05). 3713} 6

e 7H7E 9.02%% 11.3%2 YEbg,

& Abolol Aol7t ¢l

o]

s

a

,)AI
1o
3
;OT

XO

_—

i

N

o)

,28,



o v A

b

A2

1.

&
o

Mo
ﬂﬂ

el

<
T

[si3
=

(A AT, 1993)0] A HHA HA A=

=2}
H

)

R

drielel A sfelo]

)

Az E7F FobA

ki3

o

N

oje]el of

_T
=

N

HE7IE 5ol

B8
N

oj

K

!

o}

2001).

= 7HAaL Aok,

E &)
=

=
=

g

=

Ho

oA = HEH

3

_?4

1417171
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==
O

=N
O

gk A 3% A 2K (Krause

1978)3}

o]
=

5

3|

Fefoll A A

¥ ch(Solmon¥ Schmidt, 1980). L&} ol = <&

LSk QoA s

st

L
X

AT7F AdBE AA

o
oF

]
N

=

X
ol

i

Aol

3
e

Fa wA 2

bob wheba

S

2 AHEE P @
A7 ol

b Zolw, el A 5

7}

}

3|
s

=

o

Els

tol Alxzs = AFel o

S

=]
=

ol &=

,29,



ol

=0

K

A 5

2.

Jvmo
_Zrl
Ho
BH
oy
_ZT
i
Tk
~

N

AxEA] 7 2ARR

o

=0

o,

sl

_Zrl

el

o ARE 7

N

zel

wjr
B

B

)

oj
o0

bof FE=g A

9

shae.

(o)
H

o

= T
o},
217

=

3l
2

T
=

2}

]

<

o=

g

slice¥l ol
A

o 3}

LN

[e)
=

=

=

+ed

A] (1abel)

©

FAek. o

©

it
A+

Smm= slice
H

&
T

i

9]
pad

ko3
T

T
7}3

9]
pad

=i

A A
=

14 A7

h=}

biceps femoris, M. semitendinosus, M. semimembranosus)
Pz

At

[e)

ethylene film<2
25%%=

=1

1)

. Amel Ae

o

R
on

et

el

I 11Tl Al 103, 203, 304, 2443, 484

)

,30,



2](VAKONA, Type MGH 20, Spain)S A}-&3}o] 7Hg& o) wi=
A B8NS HAe $ 1T WAl A tumbling AA F A F
Pz 1=

=
b A% Ao 308, 1AL AT 2 A F AAATOR P
A

>
i)
A
O
2
AC)
-
mlm
_I_z

7t - Fo] Alg 5g& FHEe] THS 20mly &3HEal Ultra-turrax(Janken &
Kunkel, Model NO. T25, Germany)E A}-&3}o] 8,000rpmol A 1&#3F 72 & fg
A= pH meter(Mettler, toledo 340, Switzerland)S Al-&3lo] =33}t

2) B 54
Grau®} Hamm(1953)€] Filter paper presst < 583kl 55 A 24 plexiglass plate
Z%o] o ¥x|(Whatman No. 2)& 1 A& 300mgS FH3te] 2 9o L &
plexiglass plate 17HE& 1 9f°l E7H T YA HoE 3EF HERAI T o
HAE Aol Fito] Hof Sl F
ol WA & (%)® AbEstel

rie

3) e A
7FEA - & A7 ®HE Color meter(Chromameter, CR210, Minolta, Japan)E A}
§3te] W Z(lightness)E YERH = L7-3k, A A E(redness)E& YERE a -gt¥ gAY

T(yellowness)Z YEFHE b -3tS =4 olme FALE L'-ghe +97.83,

a’-gtol -0.43 b -gko] +1.982 WA FFAE AL Th

4) AFETE

,31,
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Nylon/PE bagell 2] 75T water bathol| ] 30+&7F

5o FA o

CEE RS

A3l Az

=
=

Hdstn #AE

O
_Zrl
T

</

X

15mnF 7 2

ok
21

ANEE

o] 75C water batholl A4 30

i3 71(

Nylon/PE bagol|

}o] Warner-Bratzler blade

ek

33

¥ Texture analyzer(TA-XT2i, Stable Micro Systems, England)

3

3

7 1lm)= =459

Al
2]

2

A8

&
T

A7
7t %

of =

3

&

o]

=
=

2}

2mm/sec ©] A T}

fu
L.

Al ow, o]l 2] cross head speed

)

X
1

k3t o

-

)
.

108 -4

ﬂr_wo

8) =414 ¢

A A o,

=
=

A

SAS program(1999)2] ANOVAI Ao =

FARN S

Duncan’s multiple range test® 5%<]

E)
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L 5~7% A
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b QST elln] A ol A
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E)

=slom

g
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pH 585 FEol3len,

sohe] &
4.77kg 0.2 L EMSETR<

=5

EIM-4>.

<EM-4> 98559 54

Hr

~
;OO

5.85+0.05

46.72+2.32

14.03+0.62

2.13+1.53

71.67+£3.31

45.89+4.49

25 (%)

4.77+1.25

o =H(kg)
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2) pH, S W3}

] A2 - 3kell A

2] %

29 Ael 7o}

127 B A ARl w

>

3= UEbA] @ 3kth Choi

b= ol A% 8L 7HA

S

=
=

ol7F AN eH, F

9} Lee(2002)= 7+

of W7 gl

7FE % pH

L.
o

[e)
‘:q‘
o™, Kim

S

5|
=

%

]

!

(2002)= ©] 9} FA}

p=2
[e)

Z7]Ht}

4

48A17F FQF HA " A 2] Tl A
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=

247 7k

24319 th(p<0.05). 7}

o] 24A7F
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R

Sey L pH
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b Kim 5(1994)> ™% drumstick
JAIZbo] A5 Baygolt &4 dwdo] gafjdo] Frkete]
o

I 3} 3, Ockerman 5(1978)2 ZH2 A7t HEF o] AR SA|F
HEH

lo

of =& T¥7F gl A FH Yoo 5(1988)> Hav|d AzA HE

A2 7h A el mla 225 o] FE&s FHAHATIL Basgi
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<EM-5> 9AE3 AN e dFAs 259 7H2A - F pHS S99

Lk
A A E
g = A A Y
10 ¥ 20 & 30 24 A7k 48 A7t
7vE A
g5 5.86+0.10 5.87+0.09 5.89+0.11 5.99£0.15 6.03£0.17
P A A 5.89+0.11 5.86+0.20 5.89+0.09 6.0140.03 5.87+0.04
I HEY 43.63£176 42724124 43058052 43.49+2.73%  43.88+2.83"
ot A 43414151 4337+139°  42.78+1.04°  39.01+1.86" 39.60+2.21""
R HEg 13.78£0.73"  13.254¢0.50°  13.42+0.66® 14.12+0.51"  14.10£0.69°
) 2 A 13.9240.86  13.9040.77  13.68+0.52  13.79£0.90  13.11+0.84
. g5 9.95:2.20™  9.96x1.23" 10.91£0.91™  8.11x137°  7.89+1.61°
° 2 A 8.09+0.97 8.68+1.58 9.461.08"  8.24+0.22 8.6640.99
7+ <
g5 6.19£0.13 6.1940.16 6.160.12 6.27+0.20 6.30+0.21
P A A 6.09£0.06°  6.110.01°  6.1120.01"  6.44+£0.02°  6.43+0.02"
a H59 61.21£0.93"  60.49+0.36™  60.2840.76"  61.37+0.78"F 59.42+1.78"%
2 A 60.77+1.63"  60.26£0.72"  60.2040.26"  56.10+2.49"  56.08+1.17""
. HEdY 5.660.63 5.65+0.57 5.46+0.14 5.37+0.43 5.38+0.27
) 2 A 5.38+0.59 5.67+0.18 5.84+0.76 5.61+0.48 5.3140.39
. g5 9.25+0.96"  9.55+0.85"  9.79+0.67°  8.39+0.21"  7.48+0.71°
° A 9.08+1.19"  9.50+1.21°  9.94+1.15°  8.77+0.59  7.70+0.71°
BE FAE PdrasaA
V24 A7 48417 AFS HEY Ao 4 25 pme SRR 0% T A&Ho
2 HEYST 1T 24 AI7F 2L 48A12F FF A AAIzke] A st Zola, A AHee
FEeE AAA el Aag Al
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<EI-6> GABHG AN AN €89 #5H 547 vAE 9%

CIgi A A WA
10 & 20 £ 30 & 24 A|ZF 48 A|7F
HEg 7314138  7.46£099  7.54+1.10  7.30+0.82  7.50+0.71
Al
0
EIS 7.50+1.10  7.50x1.27 7.35+1.29 7.25+1.14 7.27+1.16
HE9 7234134  7.50+1.17 727+122  7.50+0.85  7.00+1.33
Z 7
2 A 7424117  7.19+1.36  7.38+1.17  7.33+1.18  7.27+1.22
HE9 7314129  7.44+128  7.73+1.19% 7.40+0.70  8.00+1.05%
%z A 7F
A A 6.88+1.17  6.78+1.04  6.71£1.33Y 6.76£2.02  6.54+1.21"
HE9 6.85£1.26  7.27+137% 7.52+122  7.10+1.00  6.90+1.52
=
2 A 6.79£1.02  6.80+£0.77 6.75+0.74  6.45+1.15  6.29+1.10
HE9 6.35+2.08%  6.63+1.57% 6.62£1.50 6.59+1.23  6.32+1.29
S
A A 496+1.71Y 5.46+2.047 5.85+123 588+1.41  6.00+1.38
Rk 58 723+£1.07° 7.90£0.92° 7.75+0.89  7.60+0.63  7.64+1.01

5% A A 7.14+1287 6.96+1.20Y 7.00£1.10  7.46£0.97  7.42+1.00

EE FAE gurReda

V24 AR 4821 AIFS HEY A2 A4 25 pme] HEZ 0RES A%
2 HEYF 1T 24 AZE 5 48213 Fob A AAREe] a3t Zlolal, A A
T3 FEE FO1TAA 2443 Y4843 Fek A AAIRbe] g A<l

DA = v dmd, v Azsio, W A, dAez dostt; 108 = v
o, o waetd, W Ao, AAH R $-ein

PO deA A2 tE wEIaE fFaAel & (p<0.05).
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50.6+4.0
122.14£5.3

81.1£5.3
Hasg o

1

51.2+4.3
120.2+4.9
80.4£5.7

50.9£3.2
121.54¢5.7
81.2+5.4

50.2+4.1
120.8+5.2
79.9+4.9
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122.5+6.4
80.4+3.8

53.243.9
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80.2+4.9
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<EM-9> GATH 2 AAE H7/7 3 2 3533 £F 99 =59 F2EA
o "A&= FF
) A g T
5 A — 0.1% phosphate
hE T AT
pH HE5d 5.374+0.03 5.42+0.03
A A 5.384+0.04 5.40+0.05
A F 5 & (%) =R 123.0+2.10% 120.8+5.30%
EA 104.5+2.95" 103.3+2.17Y
7+ 5 & (%) HEdY 89.39::4.90 84.51+4.46
A A 79.11+1.86 77.46+3.24
H2(%) HEd 60.60+6.55 69.35+7.75
A A 58.50+2.00 59.38+6.69
AeEH (kg) HE5d 2.55+0.35 2.2240.65
A A 3.33+0.64 2.19+0.38
AT L'value HEg 40.79+0.90 41.74+0.52
A 43.3240.83 43.85+0.42
a -value =R=30) 15.79+0.30% 18.42+0.92
E 17.90+0.22" 17.08+0.65
b -value HEg 14.38+0.65 15.57+0.35
A A 14.91+0.52 13.87+0.81
57t
A HEd 8.7+0.65 8.4+0.52
A A 8.0+0.77 7.4+0.70
Z H HEdY 8.0+0.77 7.9+0.57
A 7.840.63 7.840.42
z2 7+ HEdY 8.9+0.57 8.3+0.67
A A 7.8+1.14 7.2+0.79
= ! HEd 8.6:+0.70 8.3+0.48
A A 7.740.82 7.240.42
AAAL] Vs = HE5d 8.3+0.78 8.1+0.88
A A 7.2+1.13 7.3+0.48
D REy Ao A9 25 pme SRR 0B S A5 ow HEys AAstd o,
AR AYE 38D 52 5 3087 AAF A9,
Woge dolA Mz g HeFas fradel S (p<0.05)
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<EMM-10> AR 117] FFEDY]

Az W g

A4 = AES kg7l F(2) Al (%)
) < -2 1000
o ¥ = 122 12.2
7t 6 60 6
P = 4 0.4
2 e} 15 1.5
A 18 1.8
2 1 5 15 1.5
A3 A 1 0.1
% % 0.5 0.05
= 7 = 5 0.5
gt = 20 2
=2 =] 15 1.5
o0 oA g 2 0.2
=} 7 3 0.3
% 40 4
T T Y 1320.5 32.05
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<IPM-6> HAA 7] FYERY] AZXTAE
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<EI-11> E% AGRAE 85 A28 P/ o537 54

& & H A7) FdEarv]

7 &%) 125.13+1.26"
pH 5.79+0.20
S BB EE(%) 72.87+1.99
744 7 (%) 25.32+3.39
AT

L -value 46.50+1.92

a -value 10.35+1.76

b -value 11.75+1.39
BT H(%) 57.16+7.47
ool % (%) 2.19+0.01

,56,
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<¥EM-12> A A7) 2FFE17] AZ vy

A = AEE kg7 F(g) H] & (%)
S 1000
b = =} 85 8.5
s & 10 1
A = 7 0.7
2 & 15 1.5
oF 3 = 122 12.2
g A T 18 1.8
o A v 15 1.5
A vAS 1 0.1
5 Z 0.5 0.05
=z 7 = 5 0.5
} % 20 2
2 9 15 1.5
o} Al ot 2 0.2
Z 7N 3 0.3
= 40 4
T 1358.5 35.85

,58,



~
™ N

o T
N o0
e

uj 3w ol

E5H 7))
1kg

49

Smm FA =2 Aok

,59,



<IEM-7> HA 7] 2F:ZE17] AZIAE
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<EIM-13> =5 AGHAFAE o] &3t Axd 1FFERYY o33 54

%
1

T & (%)

7FE (%)

.
Al T L-value

.
a -value

b -value

120.732+1.38"

5.89+0.12

73.11£3.00

22.94+3 .48

44.52+1.04

16.07+0.87

17.03+1.47

77.12+6.34

1.24+0.02
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715911 & Hjely] B-9el =
o] -9l (ham - 95 o]&-8ke] 7[ZAdol ¢43 AFS HEekdth ham-9l= Sl
Az o] BHate] g “HHYI 2AS A e olE Besy] flske] &
HAFO R cutting?t § AFS Hubste] & iApe] 2AZS AWM Aol 4ut
wabs o) e Fuvh @ AlmS Axsoith 53], FHAREA T 2
AlE S Ao g2 dutd e AES dded TS Tk
7h qan g SAFE g, Axed, AEF54
1) Sy SAF g &
ol 3] & <EIM-14>9} 2}

AZEHe <agdm-8>3 2ot ¥ =5 hamPF9ES 7+t H=d 2wz
AAz2 & AAZ F 13m plate2 choppingdte] WY (STeolshstAtt A A%
° 20CE YWsd AL Z5H7|5e] F0]|59 7t cutterd] W2 1WAIZ A A 3]
TARAIZITA A cuttingdt - 29@AIZ YAE ARHA cuttingdt Tk W E53(-207)
2 & 2AAA #Z0FATE F 559 20%0) EEE S-S cutterd] WAL A
A3A A  ice(2.25%), NPS(0.6% NaNO, : 99.4% NaCl, 0.5%), ISP(&z] o5y,
1%), A4FA0.1%)e cAHow HA7Eg § A T A5%9 20%Es H7h F
cuttingstl A ice(2.25%)E H7F & F&HA &S A= M o] AAdE
7 32 45 5(13mm chopping %), 18]l wE] MESFAE AW, FEE cutter
of Wil JAE AWM oF 2~33] bowlS I HAZIAN £ F AFr| 2 A

g9 3 BACIST)sL EFake] Az

_1

g ko] Wol A 7|EAo] e =S vy RS B 5 oA
S IF BN AFoRA e« FEE SA A vt w9 A5
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<EM-14> BZH Y AF Az wfdi

A = L= 1kg 71E(g) H] (%)
=5 (FA) 800 80
2 1} 155 15.5
=} S 45 4.5
d =5 FF 1000 100

& o} 105.2 10.52
o} 152 1.52
s % 30.9 3.09
d s 10.6 1.06
o} = 6.9 0.69
= =S 1.1 0.11

NPS 5 0.5

ISP 10 1

o] A ¢ 1 0.1
55 s 185.9 18.59

1= o [e)
*EAR - =5, AW, 25

1o
ofje
ot
;
U
=
=
o
=
o
julsd

* NPS - NaCl : NaNO, = 99.

~
o
N
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=5 ICE =9 A o 1 s
3k 20%) || @s%) || 20%)] | as5%) || a859%) | [ @A, 40%)
ot AW
e 7AsA
o &)
Chopping Chopping Chopping
o t3mm 13mm
1.Cutting Cutting
1A(A )
Iee 172, NPS, o
ISP, 4t 7} PSAA
2EA(2LE)
2 JAE
e A
Cutting
2.Cutting
Ice 12 A7} &
28HA XS AL AH
=%
Cutting®] Al QA2 Aba] ¥ A

oF 2~33] bowl 3 HAA T
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<IYM-8> HZH Y AF AXITHZE
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<EM-15> 4 AN RAE o835t A=d 92ug AF o5y 54

o2k
Biie
18

v AlF

pH 6.24+0.16"
T (%) 68.31+2.14
7+ 3 (%) 26.92+2.64
A %= L'value 62.58+1.22
a -value 8.71+0.37
b -value 10.821.20
VEE FAE AusReus
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g2 (ham 95 T4kl H=F AR AAEAE A7 5, A {FEE e
2 AMEE dsSEA o
(Grinder)Z choppingd+ %
559 30%)< 13mn plate= choppingdt
o FY|stAT Fetgd oz FrldlE Y55 silent cutterE ©]83Fo] A3}
ice(6.25%), NPS, ISP, Q1A & a4 o2 H7bgh & W ice(6.25%)9 FAEE
H7rsta As Hrbste] fstEe] 2&7F 4TS 2364 =5 Aldein
£, dAgdoer FrlE EFES I cuterodl A 1~23] bowlS FHBIHA &
AT & HAA = casingdl FIF AF WFE2Z=7F 75C 225 W
3

H =
2 W7HeF 200)8 F NylonPE filmel £370] ¥ Agxgate] 4CA A%

o

Sty Folg AAIX] AFe 5EAL <EM-17>3 2tk pHE 6.21
BT 60.5%, HAFFe 283% 2 7 EbgTh 53
e

o Lgre T AdubHe
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H AL
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<EIM-16> 1573 Fo| & AAXA A= Py
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6) HAHE
7h Zhebrld s FEuRlE N-20 A2l e e 7tEdAdAAE FHE FAs

L oad 9AT Nag AANA ARAE HasEe wger W7t

th AW WA @ AFeIYoL ARHAIA ARG AsHE A B

o % ARAE olgte] ATYK AxA AW Wl A% 2

:
13 A% A4S H2sT 5 Y Phe nhsnd sk

2) HiEH| &(E5 1kg 7]5)
vl ] &2 U < IV-3>3} 2o}

<ENV-3> 738 H & W& AFHS5 A2 &H(%)

< 7 T-30(%) T-20(%) T-15(%)
£ 7 60 70 75
LS (FrshE) 30 20 15
=) W} 10 10 10
NaCl 0.5 0.5 0.5
B3kol Ay 0.3 0.3 0.3
FZHRI = N-20 0.5 0.5 0.5
Fhebr) 0.3 0.3 0.3

T-30 : 3% 30%, T-20 : 3% 20%, T-15 : F3E 15%
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WY =5 g i E Fste] dxg AWy AAxAS AAG = A2
ZF 60%, 70%, 75%° ¥ESS 1~2cmd FHE 7S Adste] 3~5C
[e)

2 WZg AAenh B vlgo el dre] ARSS 3mm platert e
Chopper® 23t & Silent cutter® A A3HA AF(0.5%)3 A2 (0.3%) S F
ato] 187 A TS Au10%)S A7FE A 187 AdEte] §38S Z
sk ARAZA T R0.3%), FENFIE N20(1L0%)S W2 §3 223
wel ERY F RAEFES Wu oAl o 581 EFeke] fibrous casingl W1
F2% e, WAAHGToIs)lA 3057 FHFE 20CAHNA 6X7to] A WE

C
T kA Aol A1semz Ahste] E A

<AYN3>S BAE g Az weh ATdSe Azsn, Wit
 WEALFE, AEALA, AEtAFe] o B e Aol

7 frEbE 30% A2l bEAd - § AR FEsidont dAY sausageet #
= dEe] AFe] HAew, A Fikmol WS €] 274 FEHH
= e e S s R i

W) FEkE 20% AP 7FEd - F AFEo] psiglon Sx7be] Ao] A
A B 5

th freteE 15% AT 7hES 2] weH e e BiE
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<TENV-3> £ 723 A7 BE AFAHS AL

6) H kAL
7H EHE F3Eo] oF H71EW sausagedt 2 FEHES A HE2 HAHI F
Sh= ghaFol S Qs
W fF3ts ol Aod hESF Fx7bo]l MddetA UEuANE AR EEEs
oS YER.

o #oHE 20%EFe] YEALT U AEAAT Y S5 AFOE BE.
2 FEE 20%E AAG FHolA AFA FFRE FASHS 24T Bast 9

[e]

= .
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3

S 2R AL BARE g AEshe] FolgHwA TR sulen
= AT AALE WA W] elald %3 e A

AFoR SE7 AR gel A skl Belso] Fdo] AstArh. webA sujolad A
& 59 Z HA 7] SRR 043
of 3, AW, B4 §342 5ol 1T Baw Feje) ATowA a%F 2 AdFE
Fe AT ALE Bxw Ak £, A G A

T2 wAEAelol A “marbling" ¥ FEHE EAMAIZI I} FAo] Hu FEoE 24
Z

Ny

=
Aol AR ARE AZ Y, M ASES Bl £% F 244847

o
B=)
o

o
ol
-

S FAF-L(M. biceps femoris, M. semitendinosus, M. semimembranosus)s T
-
~1-

F AMEAS AAT T AEHEON, A% A4 FAWS AH8EY

*9.

, AZAAZE FBN-20(egg albumin/Ca(OH)y/starch, Yujin industry Co., Korea)Z}
carrageenan(Shemderg marketing Co., MB-400K, Philippines)S T3l AF-&3F%th

2) AFe Ax
2golay B e ATAEF] MEH &S v <ENV-4>, <xEIV-5>¢ o] AN
stadrh zElo]2d AFEAFS 9 AT BE =5, AW "se 44
90:100.% st ow, HEFL 85158 7|2 H &= 3L, A5 XIS S
Aol FF ol diste] 22 0.5%9F 0.2%E skt

7h zHol2y AFAAKF AF AXNG<IHNV-4>
2golay ATAAEFES WA 70%2 EFE 1-2emZ 4547 (FH)E 2~
SB3CE Y43y =5 F3ES =5020%)2 3mme| plate’} F2E chopper?l]
A g F silent cutter® 1% AAIHA] &2F(0.5%) R QIAEE0.2%)S A
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7veti o, o 7)o 3mmE chopping® AW(10%)S H7F3F thg 187 Ad 5]
7

ojuf WZkAl 7l S o Azl wel FBN-20(0.5%)3 W¥+E 33 &3}
carrageenan(0.5%)< 211 EsHEA =F(ATH)H Aol AMARE FIES

3 Al &3k & stuffers ©]-83Fe] A& 10cm2] fibrous casingoll 73 F 30
of WAaATt st ARE 20T v&% $2 F UT AL

=
Aletlem, 3T 343t dls F wbed AEedA F77F 15mm7t H =S

w A8 E ATAE AF AxAAH<THIV-5>
HEE ATFAASFS AA 75%9 =5E 13mme] plate”} F2E chopper® &3
ato] W 9%)E F7kstel 1083F &5kttt A9 =5(10%)= 3mme| plate”}
2 chopperoll A1 43 5 silent cutter2 13%-7F AIAIEA AF(0.5%), <14
0.2%), Y5 (1%)= H7Fsk e, olu carrageenan 3 7}72] 79~ carrageenan(0.3%)
S HA7 e Th A MH(15%)S SmmE chopping$ (2T ~-3T)E Ael= #1384
o}

TAe et JAE, ASS WA EFeHA Food bind N-20(FBN-20) A 2] -

o FBN-2000.1%)3% W¥(0.4%)5 €&3 &5 Y1 st 245 ¥sd

S Al HI7Eske] 1087 £3s & stuffers ©] 83t A& 10cm<] fibrous

g % 308 A Ao WASAY. A3t E ARE 20CE 55
e AAlstglon, 3T 347 s & WA AEelA
9

AZF 15mm7F ¥ =52 Auste] A gz AFLsoh

AN

casing®l] &%l
T4 = Yds A
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<EN-4> ARA FF 2 Aol e 2do2Y ATHE AZ T (%)

A 2] -
A =
Control FBN-20 CG FBN-20+CG
5 3 70 70 70 70
a3 & 20 20 20 20
A 10 10 10 10
A P 0.5 0.5 0.5 0.5
ol b ¥ 0.2 0.2 0.2 0.2
Food bind N-20” - 0.5 - 0.5
Carrageenanz) - - 0.5 0.5
w52 2 2 2 2

Y FBN-20(Food bind N-20 0.5%), CG(Carrageenan 0.5%), FBN-20+CG(Food bind N-20
0.5% + Carrageenan 0.5%).
D59+ AFS + Aol tE v & (%).
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<ENV-5> 2FA 7 2 JA71F we A8 AFAES A= H&H(%)

R
A =
Control FBN-20 CG FBN-20+CG
3 A $(13mm plate) 75 75 75 75
A 3 &(3mm plate) 10 10 10 10
A 15 15 15 15
2 g2 0.5 0.5 0.5 0.5
el Ak ¢? 0.2 0.2 0.2 0.2
Food bind N-20” - 0.1 - 0.1
Carrageenanz) - - 0.3 0.3
gy $? 10.4 10.4 10.4 10.4

FBN-20(Food bind N-20 0.1%), CG(Carrageenan 0.3%), FBN-20+CG(Food bind N-20
0.1% + Carrageenan 0.3%).
P dAE + AFE + Al e v & (%)
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‘?3

3) /x]t‘s‘jl:l
7h pH =4
£ 5g FHsko
Model No. T25, Germany)E

pH meter(Mettler toledo 340,

Al 20mlS &3%sal Ultra Turrax(Janken and Kunkel,
ARE3Fe] 8,000 rpmoll Al 13 A & fEld=

Switzerland) S AF-&3}o] A5t}

== = 2~
o

. A

FUQ

)

o_>L
Hu:

=]
RS

pul =
AN RS AOACH(1984)0] whe} FEFFE 105C FUAY, 2ohw ek
& Kjeldahl®, A" 32 Soxhlety & & #2151t}

th A 274
qEs -3 Ame THE X }ﬁ](Chroma meter, CR 210, Minolta, Japan)Z
Abgate] WX (lightness)S WEFWE L-%E, 24 E(redness)E YEFNE a3t
A % (yellowness)E UERHE b-3tS 4k o wlo] mEAe L-3tol
96.53, a’-%k°] -0.21, b’-3ko] +2.362! calibration plateS A}&3}SATH.
oh 7t =54
Aa5E AE 100mm, 77 15mme] 938 ZgFoz AHEHse] oF 300°F(149TC)=
o) 43 7] 1 (Hobart, CG20-1, USA)Ol A zF W& 2% 3024 7143 5 93
of ¥t W& 2% 3024 7hdshe Wy or T4 WEF2E7F 51T HEE
7hdA e stk 7kE A e gk F 3087 HYAIA rERES S A
7t A AFESE TF - 7HE F TS TF
72 (%) = %100
7t A AT S T
) sl 54
Zb AP TES 201 ToAA 54 % ALdA dfEstds w Hx9 A5
T 5 T THAR AMeHHFS AsE

als de] FA - als T 7
s FF%) = %100

s e A
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Hh 27] FaE

A7 &2 270
A Azlatel A PA

=]

=
1O

A]

]
]:l
14 9]

ks

A7 3 25 (%)

;(] 7 oﬂ

o) A 2
2 23] Ayi= SAS(Statistics Analytical System, USA, 1996) package program
o] ANOVAZH o2 SAAHE A
gl 77kl 214 (p<0.05)S skt

© 1, Duncan's multiple range testZ *|

.

4

2}

ST =S
'\5_;‘(2]—1

ARA A7} 2Eol2q ATAS AE
Food bind N-20(FBN-20), carrageenan(CG), Food bind N-20+carrageenan(FBN-20+CG)=

SRS DEL ISR 983} 2U<EN-6>.

el mAE 9%

1)

3L E 2] O

7h) pHi= CG A#] ek tazyabelli= Apel7k §lRlo FBN-20 A 2] -9} FBN-20+CG A
e tﬂifﬁiu} =2 pHE et
& gizToll Blske] FBN-20+CG A2 F7F A e 0 H (p<0.05), @
G ﬂﬂ?ﬂ 7P s S B e Aggiteds Aelrt
o gzt AZA Hg T oAl zpolb gllt).

T CG AT dETRY e AEE e

AR o

T2

[e3]

A

}\:]—I—
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(p<0.05), AEZ a-3+S =T FBN-20 H & +7F CG # 8 9 FBN-20+CG
Rt 24 debdon, slE F b3S CG Ak FBN-20+CG A&7t
&1 FBN-20 A7 Hrh %2 A3S el

2 7tEEEe dE277F 23.0%2 7HE =4 UElg s, 2FAE dors AT e
fzTRog ve 2o tdtgs e

nhy 271348 FBN-20 A7 dx2TRu @& F4AeS Yeggloen, 4
AL H7be AT BF dzpRc a7 dago]l AA velhd 2o

T

of
=
TR0

FABL ANSEFS & F AU

v FAZAES ARA| A2 H(FBN-20, CG, FBN-20+CG)¢} thZx=T1-7Fo] f<¢4 <l
Zpol = At

Ab Bl E A TR AFAE Hbe AEvF e AEFS e,

=
E3] FBN-20 A&7+ 09%= 7H @& a5 %S el
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<EN-6> 2FA 77t 2" 3y ATAHFY T2 vA= IF

Y FBN-20(Food bind N-20 0.5%),
0.5% + Carrageenan 0.5%).
g oA M2 e sYads 5940 US(p<0.05).

- 116 -

R
g =
Control FBN-20 CG FBN-20+CG

pH 6.09+0.04° 6.50+0.12" 6.14+0.07° 6.39+0.06
T3 (%) 64.98+1.66" 64.22+1.49° 65.70£2.01% 66.33+1.20°
2| 3 (%) 15.34+1.11 15.91+0.88 15.94+2.85 14.82+0.82
chal 2 (%) 18.28+0.61° 18.24+1.47" 17.16£0.29° 18.30+£0.46"
A (Y%)

L-value 59.56+2.97" 59.42+1.72° 61.77+1.68" 60.00+3.21%

a-value 14.00+0.86° 14.54+0.82° 13.15+0.91° 13.3240.72°

b-value 6.89+0.62 7.03+0.52 7.46+0.81 7.26£0.71
A5 (3 %)

L-value 51.83+3.50" 51.86+1.45° 53.94+2.62° 53.58+1.32%

a-value 14.17+0.85" 14.67+0.47° 13.77+1.07° 14.24+0.93°

b-value 6.75+1.03" 6.78+0.58" 7.44+0.65" 7.34+0.42°
7+E 7t & (%) 23.09+1.07° 20.10+1.02° 19.04+1.69¢ 18.25+1.11¢
A7) 7 25 (%) 12.020.89" 9.96+0.91" 10.21+1.22° 10.36+1.34°
FA T 28 (%) 15.35+1.38 16.43+2.14 16.50+2.92 15.03+1.13
35 7 (%) 2.02+0.50" 1.010.29¢ 1.484+0.37™ 1.55+0.39°

RE FAE Adexnsagl

CG(Carrageenan 0.5%), FBN-20+CG(Food bind N-20



2) AFA H7P7F HE G AT S AF] FASAHA A= 4F
Food bind N-20(FBN-20), carrageenan(CG), Food bind N-20-+carrageenan(FBN-20+CG)<

e Y A TS FASAE heT Pr<ENT.

7h pHE tiE7+9F FBN-20 A €], FBN-20+CG A 2] F-7tell= zkel7t flsle vt CG
AT 2 A FHo vk s 2.

W didE & s EH InmEd > ik FBN-20 A& 7F CG AT
¢ FBN-20+CG A 2] 7Bt} A detskom gk 22 7] wg o
o] fAth.

th & L-gk2 FBN-20 272k CG A2]77F 1wt =4 YEwon, a-

®e ARA Aol dxTRT v Uewal, siE$ L-gte AAA A
gtk = gbell zkol 7k Il eyt b-gk> FBN-20 A 7F 7HE 22 @
LR

eh 7

HEe AFZA AL aael EF el mlske] wA vElh A A

4 =
AF8-% Food bind, carrageenan 5 °] E5F 7lA7tEe &S 7HSE & F

t}
ol ANFEE, FARLE, dEgEFe AYTE ol ta Aol AAAT F
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<EN-7> Z2FA A77F HEP ATFAHFY FLA v 9F

R
T 5
Control FBN-20 CG FBN-20+CG

pH 6.26+0.01° 6.26:0.02" 6.2120.03° 6.24+0.02°
T3 (%) 67.42+0.75° 68.72+1.70°" 65.83+1.30° 64.81+0.92°
] B8k H(%) 11.37+0.91 13.21+1.96 11.26+1.99 11.55+1.59
w2 sk k(%) 16.76+0.12° 16.67+0.28" 15.91+0.07° 15.75+0.15°
A (YE)

L-value 55.60+1.22° 58.91+2.56" 59.29+1.60°" 57.83+2.95%

a-value 13.22+0.83" 12.84+0.88" 12.90+0.43" 12.86+1.13°

b-value 5.47+0.42 6.07+0.37 6.43+0.25 6.51+0.47
A% (3

L-value 53.39+1.02 55.5242.95 57.17+1.01 56.28+1.54

a-value 15.34+1.30° 14.39+1.22% 14.62+0.89° 14.72+1.41°

b-value 7.43+0.81" 6.97+0.27" 7.84+0.66" 7.33+0.79™
7} 7 (%) 38.24+1.30" 33.03+3.80° 33.87+1.95 32.40+1.06°
A7 32 E(%) 14.09+1.45 13.83+2.03 13.06+2.55 13.41+1.94
FA T 28 (%) 23.25+2.40 23.89+2.15 25.50+2.01 23.18+1.51
a5 7 % (%) 0.97+0.39 1.17+0.22 1.10+0.34 0.92+0.28

Y FBN-20(Food bind N-20 0.1%), CG(Carrageenan 0.3%), FBN-20+CG(Food bind N-20
0.1% + Carrageenan 0.3%).
TCRE oA MR b HEFAE 9490 A (p<0.05).
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3) 2FA H7tell wE WE, dle R 7S 2HolAd 2 HEHE TS ol ids

7y 2HolA® ATAL] ABAULE, AEF, WEHDF

Control

o
ofr
:olg
ofr
o
off
N
12
o

£ 3 PR
Carrageenan
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Food bind N-20 + Carrageenan

<TEN-6> ZFA H7le| ©E 2H AP ATFHF ABAEZ
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ol

Control

;OT

Food bind N-20

;OT

Carrageenan

- 121 -



3% 3% YE-AF

Food bind N-20 + Carrageenan

<TEN-7> 2FA H7te wE AEgd AT S dA4
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<EN$> #39 ATHR@T A7h AZ W (%)

PR 1kg 715(g)

AR 0 8(%)
A2+ a9
=5 (FA) 600 100 70
A 150 15
ICE 30 3.00
EU) 22.4 2.24
NPS 10 1.00
4 9 9 0.90
= 8.5 0.85
u= 9.5 0.95
4 2 0.20
¥ 7 0.3 0.03
#71E 2 0.20
E 2 0.20
= 4 16 1.60
MSG 4.5 0.45
7 1.3 0.13
ISP 30 3.00
SR 2.5 0.25
3 A 600 400 100

* NPS - NaCl : NaNO; = 99.4 : 0.6
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<EN-9> =3 ATFAFEFE A7H A=Z WF (%)

AR 1kg 71E()

A= H &(%)
Y=+ =43
=5 (FA) 600 100 70
A 150 15
ICE 14.3 1.43
g 45.0 4.50
E4 g 7.4 0.74
NPS 9.0 0.9
q g 8.6 0.86
o} 7.8 0.78
o= 8.0 0.80
A2 1.9 0.19
3 0.3 0.03
b= 1.0 0.10
ot o= 1.0 0.10
= 4 15.2 1.52
MSG 1.8 0.18
7 1.2 0.12
ISP 25.0 2.50
SR 2.5 0.25
& 7 600 400 100

* NPS - NaCl : NaNO; = 994 : 0.6
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3) Ay

7hH pH =4
A5E 5g F3tY S/HF 20mle =36l Ultra Turrax(Janken and Kunkel,

AFE3FS] 8,000 rpmoll Al 1237 A & fF2

Model No. T25, Germany)E =
pH meter(Mettler toledo 340, Switzerland)S Al-&3lo] =43}t

A
o
H

N2 AOACH (1984)] whe} 4329
H o
H—

e

H

g

o,
A
M

)

O

=

2 Kjeldahl'H, =A% 332 Soxhlet

8

A\

g
a

1=

th
2} Al (Chroma meter, CR 210, Minolta, Japan)E

2 A I (redness) S UHEFUIE a -3k}

5 |

S o wWel EEAL L-gol

15 A - ¥ AR EWe A

ol
)

AFg3Fe] ™ = (lightness) S U ENH =

A = (yellowness) S UEFAE b-gkSs =4

96.53, a-%ko] -0.21, b-zke] +2.36¢] calibration plateS A}-&3} ST},

oh 7t =54
Y RFoRE Agd¥Fste] oF 300°F(149C)=

024 7Aa% 5 A7

O

A2 5 AE 100mm, F74 15mm<e €

ne)
tjo
[\e]
ML
W

o 43k A7) 18 (Hobart, CG20-1, USA)ll A 2}
of W] W& 2% 30x4 7t4st

7hE A stk 7t A PR ¥ 3

7HA 7 %) = }
7

- 128 -



A

o}
;OT

Ho

"o

15 e A -

9]

%100

;OT
ol

O

X
N

o

—_—

A5l 27) AF el <

AT S 27

AR ATAE 27

<
T

7tE A TS A7) - 7HE

%100

(%) =

o
4

N2

1

7]

0

N

o
4

NA

Ay A

?_]}\1

A5l 270 A A el

7t A

%100

(%) =

4

Uk

b

ﬁa

o)

A

BHFOE a-go] Yol

2 pH7} 6.31

o

14

~X
‘_.@O
ol
ol
g

el

-

16% AEZ HL

kel
T

s

Bl

& @e

e

Fo 2 a7k} b-gkol

Bo

el w5l

=]
hm

- 129 -



<EN-10> @33 ATYSRF A7he] FA5A

g 5 AT AT
pH 6.34+0.02
T (%) 59.97+1.92
A3k (%) 18.29+3.20
o k(%) 16.19+0.44
A= ()

L-value 61.91+1.19

a-value 8.63+0.79

b-value 10.87+0.26
RS

L-value 57.48+0.90

a-value 9.21+0.74

b-value 12.17+0.86
7+ 7 (%) 15.92+2.06
A7 A& (%) 9.83+1.85
FA 2 E(%) 12.54+6.24
& &7 % (%) 0.16+0.07
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<EN-11> 53 ATAFEZFZ H7/hey FA5A

3 = L A7 A=
pH 6.31+0.03
T (%) 58.89+1.17
A "5 (%) 19.26+2.43
el 2 3k (%) 16.91+0.54
A=Y %)

L-value 55.11+0.76

a-value 14.43+1.29

b-value 15.41+1.34
RACIES

L-value 51.91+0.63

a-value 14.96+0.52

b-value 20.16+1.76
7+E 7t & (%) 18.48+1.54
A7) 325 (%) 11.21+1.45
T2 & (%) 25.55+2.39
&l 5 7 (%) 0.20+0.01
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o

2 9
BoATE e AR FRE 0 B G52 T & B2 AT
4 4L wustn, ATA% ARA PG 27 (Holad, AeF)el

AEL T AFFIL WA ATE AES AR FAT

=

fu

7h AFA Fash Ak 2 24 F3Ee] kel e ATASe] 454 v

AFolt AN 27 Relddel WASA Bt ATAES ARs sl
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1~2eme] Fej2 §2718 Hudl & ARAzA 404 HEF(0.3%, 0.5%), 717
1.5)° ZHzF NaCl(0.5%)2F =314 (0.3%) =

A7tste] FA54S vlaskdt

G GEF AgTE WEduda dast deE 2o, HIbeEEel #Agle]
7tE% Sx7be] BywE @alo] Atk Wl Flebrda FEHIE N-20 e T
= A7kl wAgle] Wed siedH, 7t Fole 3 AR HE Bt wet
A ugEzE JdelA] ARAE Hislete Wgowr Hrtet

ofof & o w yrhErh
o

T YAE A7 (steak D, patty@)ell WE A5 T B FASAE AL
oAy AFL T R ATl 3 Aol ME o] oA A & A
F e HEE 9, HEY AEFS EAFAolo]l AWS “marbling"® FEIZ F
A% Zte AlsFel HEE g S35 Folth
&2 ~"HolaY e A$ 90:1002 o, HEFL 85155 7%
3, AFRAZA F=H1E= N-20(FBN-20), carrageenan(CG), L8] F=
HEQ1 = N-209} carrageenan< & 3H(FBN-20+CG)3lo] H7lsto] Alz3 & EHAEAS
H] 15} 3 o},
"ol 2y AT pHe: FBN-20 A 79 FBN-20+CG A 277} tix7Ht}
=2 pHE YRR, AFAAE H7FE AgaEe] dxTEyg v paiEd
2717 AES HEdel 299 FHE FASE dMeS & F AU 59,
FBN-20 A= 7Hd ¥ sieasS yetlidoh g d A4 solA ¢G A g
7o pH7F tE AT Ru @A yEston, tix"2k FBN-20 A28 g

I ghero]l =2 Fhe EAvh AR AFRA AggEe] EF TR
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FAGSUA olshet wekE =Rkt

AFE AT Y, M ASHEE 58 =5 F 24~4823 433

A E-LI(M. biceps femoris, M. semitendinosus, M. semimembranosus)E T 438t =

A zAE AAZ F ARgstlon, A2 A SANS ARRElaL, ARAEE
FBN-20(egg albumin/Ca(OH)y/starch, -F%14FJAL,  $F=)), carrageenan(Shemderg marketing
Co., MB-400K, Philippines), Isolated soybean protein(ISP, 4fololAr]o} &+=)S 2] a}o]

A5t

o 2EHel2d B o dEE AT AEe Az 2 AR
2Holag 2 e d A wEHI S <EIV-3>, <EIV-4>F o] A5

o]y ATAFES iz AT BF =5, A% &S 2474 90:1100 %
sglon, HE P 85152 7| H &R 89,
skl 27t 0.5%9F 02%S A 7Fetch A

oA zZtzt 15, 171€, 27014, 370 €, 6714
g ATAE AFe AxHA<THN-2>
H

Wztetd e =5 13ES =520%)S 3mme| plate”} 2 chopperol
A g F silent cutter® 137F AESHEA A25(0.5%) 2 A 02%)S H7t
3}

st em, of7]o 3mm= chopping®l AH(10%)S H7Fgh oh 183 Aldg 3 10
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ojuf WztAZl S Aol wel Food bind N-20(FBN-20)¥} W& &3 &
A3} carrageenan(CG)= H il EFatHA =K Aol Add FaEs

33 T stuffers ©]-&3to] XS 10cme fibrous casingdll FRX 3 F 308 HE A
A koAt tAdstd AIEE 2002 F% 54 § We AFS AAse
, AE g 3CoA 3213t sl § WA dEdA FAYE 1Smm7b HEE A

v
datel APARE gt

2) WY A5 AFe AxAAH<adNV-4>

HE P WA 75%9 =55 13mme] plate’t &2HE chopper® #3131 W (9%)E
A7kete] 1023 EFa At 479 =5(10%)= 3mm®| plate”t =¥ chopperol
A gt # silent cutter® 133 AESHA 25(0.5%), U2FE(0.2%), YT(1%)S

A 71ekg o, ol carrageenan 3 7F+2] 74§~ carrageenan(0.3%)S 7}k Th AW
(15%)2 8mm= chopping¥ Y &(-2C~-3C)d HFEHZ FH| 5%

Tl wE JGAE, AdEs WA dedA FBN-20 A 2]l FBN-20(0.1%)
I WF04%)E EFT SAS Y sFetuA 2 F ded ANS v AdL
ko] 1027 &3 £ stffers ©]&3to] AF 10cme fibrous casingdll F %3 +

Akt tgstE AlEE 2002 w5 54 § Ws AGS
T 3TCeA 3A12F s & whsA AEjelA FA7F 15mm7b
HEs ddste] dPAae ARl

302 A% /\1_9_01] H

ey 747} L J~:r A AR =5, A, e Rlee 7 7015058
stAth T 60%] =S5(YAF)S 13mm plate”} F2% chopper® E-2|3dto] -
2~-1TolA Bashalal, 10%°] =5(AE5)3 15%2] AWE& 8mme| plate”} &2
chopperoll Al 45k om, ¥ 27 <ENV-6>, <EIV-7>7 o] FH|skodeh WA
P53 EASES EFetdA As EF F FdE Hrketed, FAET &
AFEHASP)= G A ¥ JAE, B, ddde] ¢ds] £3E v
ISPE YL of 1087 tr] £33 3 stuffers o] 83le] A& 10cme| fibrous casing

£ 20T 9% 52 %

THT 5 AAgU 3CoAA 347 &)
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& F wbed AEddA FAZ 1smm7b HES SEA Ads AAE

Z54 20mle E33lal Ultra Turrax(Janken and Kunkel, Model

ARE 5g FHeld S/
No. T25, Germany)Z Alb&3le] 8,000 rpmollA 1#37F #23 T FEd= pH

meter(Mettler toledo 340, Switzerland)S AF-&3to] =743}t

2) @ d g3d SA
Saffle¥} Galbreath(1964)2] WHo| uwlz} 4=

T84 TulEy
Cooper(1977)8] WH-& o] &3t BFsgon, F=4

k=3
2 Yo
3) A 54
e - Fo Algel ¥HS A2 HA(Chroma meter, CR 210, Minolta, Japan)E

AFg-ato] % (lightness)E WERE L7k, &M S(redness)S LFEFE a’-gbat 34

% (yellowness) S YENYE b-3tS S48t o] W] &M L-gho] 9653, a'-

Ztol -0.21, b-gtol +2.3691 calibration plateS A}-83} %l th.

=1 ha

A5 E A& 100mm, 77 15mme] 9% Fgo=z AJ3dste] oF 300°F(149C)= o
A3 A7) 1 (Hobart, CG20-1, USA)l A Z} WS 28 304 7193 5 w350 ut
0 WE 2 3024 Thddhes WMo R A WFEETE T5+1TC7F HES 7FEA
g sk 7k AEE F 3087 Wy A A e RS S48

7tE A AFE FTE - ME F AT T
7+ (%) = %100

7t A AFES TF

3) =g =A

= bl
7 A FEe 20:1TAA BA F ALolA ABAAe W Hzo) Ane FY
3} 8% & FYtelR Ay Austart



A9 A - AF Fol 7
%100

A% 29l 2

=
of
N
o
8
|

6) 27 Far& =4
ATAE] 27) Ao 914 s = JEE FAE dtal A
%ol AAWzlE =49
A5 A7
x100

1% 27) - D F AT

glsko]l A5

714 A AT
A7 A8 (%) =
7tE A ATFAAS =27
7N FA Zars =4
A5 271 A - AT F A=F: FAE L FAE F4T b, 7HdE
Al T ATAE FAREES AT
Jd A AFAASE FA - 19 F ATAAS FA
= x100
714 A ATAS FA

8) A& 2] AFyf| &= (Thiobarbituric acid, TBA value)
Tarlagdis 5(1960)%] WH S o]&3t] A8 10ge S7FT 97.5m¢t TZHAIA 4N
SFAe Fol som7t HE=E SR sme FFAI 5
T bR F Wgtske] 538m

HCIS 2.5m0 #7133 3 3
ml 0.02M TBA &S &3tsle] 3587F 100TCoNA F
Ay FHEE 543t AR kg malonaldehyde®] mgFZ YERUSITE

A7)l E 2 g (Volatile basic nitrogen, VBN) =7
) FEAE S o] g8k SATA
HH5l3 100ml 2 mass

. AE 10g

9) 1243
VBN & i#(1975)°] 23 conway
< FHstel THF 30ms 7tk & wAIE o835kl 287 W
up ¢+ ¥ Whatman No. 1 A2 5l ATh N ImlE conway 7] < Aol ¥

Aol 0.0IN H:BOs 1mé# conway A|¢F 10005 % 1L, 50% KoCOs & ImlE
w2 A S]] FQletar A ohE YA EEOlFA 37T shollA] 12081T
HES A ZTE RESo] #xk $27)o 0.02N Fabgolow HAgste] A4tsle)

A% &4

10) =
- 138 -



7tgxg st & 247t A4S 3087 W¥ $ Texture analyzer (TA-XT2i
Stable Micro System, England)E ©]-&3}¢] 73

Hl

(hardness), ¥F= A(springiness), S A
(cohesiveness), & Ad(chewiness) 5 =743ttt ©| Wl adapter= 0.25S Spherical

stainless probeE AFE3}H L test speed= 2mm/sec®] AT}

WA A Bl e 2535419 699 panel 29 TSI 4 AYFERE T}

AT ATAFY 4, Fv, 2%, OFA, olF, AAAHLL 7S teto
10 point hedonic scaled] &J&] HAAZ F3lo] vlwstA. o W 108 7HF %

Fotal, 132 7P gots F49 AHE UEdTh

12) SAA 2
2 Aol A= SAS(Statistics Analytical System, USA, 1996) package program<]
ANOVA# G o2 EAAEE 223321, Duncan's multiple range test® 2] 7t
o] F94(p<0.05)<S HAsEA

3. 2 3

7b AFA A7 R A7) AHAY ATAAS FASA MAs 9F

<EIN-12>= ZZA d7F 2 A7I3ko] 2Helad Ad5e] pH, @¥d &4,
ol mA= S vEkd Aeolth AR7|ztel wet ZE A= pH, &
Aol Ao, edds S7hehs ddFe HEN I Food Bind N-20°]

A7b¥ FBN-20 A 2]5-¢F FBN-20+CG A2l 7-& t& A7 2t & pHE YEHRL
= dl(p<0.05), ol=lgr A= 2 APoA AFARZ H7bE FBN-20 AHA] pH(pH
10.5)7F =71 Wil Aoe= dohety T3k FBN-20 #2792} FBN-20+CG A &7+

S @A fado] AF7IE St vE AYTryg =4 FAHA
th AZA AT AFRZAZTY, 159) gzl vste] W e nEes 2
Rovt, AG7IZre] gt whel AzA HIbel| wE ¥ A FAUTh

<ENV-13>S AFA W7 9 AgvIgre] 2Helad ATALE AFEA - F Aw

o
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EES
Aol
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A 7713kl

et Rl e, A7) kel uf

=

a-#k 7 b-7k
=1

7F R A7l Aol Ad AT
7}

3|

Pz
=

=]
=

Re=Ryey
o T

3l

A2 A

R
L.

i

3

g Ag71zrel Aol e

YERY 2 ThH(p<0.05).

<ENV-15>= A=A

o

AR

7hel] ]
<3} IV-14>

[e3

.
3|

%

Hol A ottt

o

ojp

TR

SRR,

=
=

A7 2714l FBN-20 *&]-7} th
Rov A 3L A 671l

<
T

o L] A
A2 77 0.46 mg/kg

74420 2

A2 oA 0.4 mgkghth W

}

pul
o

A4
=

=
-

1

HolA eFkTh
0.46 mg/kg™ 0.5 mg/kg
A 2 &

=

=

=
-

SRR,

=

=
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=
.

=

p—

Aol

(1960)2 7+

Aol A 374d 7HA

=

T
RE
o}

L
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R

pu

[¢)

A=N
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ko3

LHER AT

H
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1:4] 2

BIARE A% 6714l
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=

=
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<EN-12> 2FA A7t R A7zl 2H 2P ATHF9 pH, 92 &34,

s v A= I
A 7713
o &
Td 154 1714 2704 3704 671

pH

Control 6.2240.03"  6.16£0.02"®  6.15:0.07"®  6.08£0.04"  6.10£0.03%  5.96+0.03°
FBN-20 6.50+0.12**  6.48+0.03**  6.35£0.08""  6.29+0.02"" 6.30£0.03°" 6.24+0.04"
CG 6.20+0.02°%  6.17£0.03™®  6.14£0.07°  6.04+£0.05C  6.05+0.06  6.05+0.04°"
FBN-20+CG  6.45+0.02*  6.43+0.07™" 6.39£0.06™ 6.26£0.02°* 6.28+0.04*  6.21+0.04**
WSP(mg/g)"

Control 39.32 +0.98" 38.82+1.68"C 38.52+1.86"" 37.10+1.66™ 37.81+2.07"" 24.14£1.10
FBN-20 4533+1.23"" 45.97+1.07*" 44.08+1.92* 44.16+2.16™" 43.81+1.45"% 29.04+1.70"*
CG 37.59+£1.22°C 36.27+1.41°° 36.22+1.82"C 36.18+1.19™" 34.84+1.84°C 23.19+1.63°
FBN-20+CG 46.27+1.80™" 43.92+1.16™" 44.39+1.36™" 42.92+3.52°* 42.76+2.22"* 29.15+1.75°*
SSP(mg/g)”

Control 59.53+5.62°% 541245  44.49+4.60°C 37.25+2.02°C 39.34+9.38"" 34.21+2.83°
FBN-20 91.26+8.21*" 91.79+5.87** 60.81+6.87™" 54.38+1.28"" 54.48+4.81"" 37.70+3.1°
CG 56.30+3.9"  55.95+5.94% 45.89+2.53°C 4559+2.54"° 42.23+1.32"" 38.24+3.16"
FBN-20+CG 91.53+7.63** 89.9142.74** 53.47+0.45" 483+4.9®  4510+1.16" 44.14+1.80"
3l &2 (%)

Control 1.69£0.03"*  1.64+0.25"  2.4440.09°  2.52+0.08" 3.49+0.17°  4.27+0.64°
FBN-20 1.07£0.25%  1.05£0.20°°  231£0.21°  2.260.16" 3.35£0.08"  4.23+0.24"
CG 131+0.12°%¢ 1.29+0.15®  235£0.26°  2.49+0.15** 3.26+0.16"  4.13+0.43"
FBN-20+CG 1.45+0.33%" 1.32+0.18"® 2.40+£0.23°  2.53+0.28°* 3.47+0.34°  4.14+0.51°

BE $AE PReEEAa
Y WSP : Water soluble protein.

) SSP : Salt soluble protein.

e PolM MR e HeEEas
AP e Aol M2 e vEEas

E
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<EWV-13> AFA) A7 € ARZ7|7ro] 2HolAY AFAAFY e - F Axd v
A 9%
S ey
g =
Td 154 175 2714 3N 6714

IRl

L-value

Control 59.56£2.97**  55.00+1.81°® 58.44+1.71*% 58.46+£3.26" 60.14+4.14°  52.3440.95"
FBN-20 59.4241.72*%  55.1442.28"®  56.8242.03"®  56.1842.65° 60.00+1.11*°  51.97+1.21%®
CG 61.77+1.68*"  57.88+1.11°* 59.20+£1.24"  58.14+1.49™ 59.24+0.89°  56.29+3.37°*
FBN-20+CG 56.71+1.95"® 59.03+1.63™™ 57.18+2.12°*® 58.04+0.98" 60.00+3.21*  55.19+0.68"
a-value

Control 13.80+0.79"*® 14.7440.94*"  14.89+1.06™  14.44+0.98" 13.28+1.57™"® 12.22+0.87°"
FBN-20 14.71£0.79*  13.76+0.74®  13.60+1.01°  14.72+1.02  14.83+1.54*® 13.51+0.97"®
CG 13.13+1.02°®  13.82+0.30"" 13.86+£0.90*® 14.41£1.23® 15.07£1.23** 13.47+1.53*P
FBN-20+CG 13.15+0.65® 13.64+0.68°" 14.02+0.58™*" 15.08+0.63" 14.86+0.51"*" 14.16+1.07***
b-value

Control 6.89+0.62 7.40£1.32 7.38+0.56 7.26+0.98"%  7.56+0.52 6.90+1.44
FBN-20 7.03£0.52 6.88+0.64 6.90+0.85 6.80+£0.58°  7.44+0.77 6.52+0.76
CG 7.4620.81 7.31£0.36 7.51£0.31 7.96+0.57"  7.83+0.52 7.71£0.72

7.37+0.51"

FBN-20+CG  7.26£0.71°  6.83£0.49°  7.25+0.69" 7.81£0.13*  7.25+0.55™
EIRGEE

L-value

Control 51.8343.50  49.93+1.31%  52.57+1.79 53.05+4.86  53.60£1.58  52.68+4.80
FBN-20 51.86+1.45"  53.4542.02° 54.9543.33"  51.2443.17° 51.7542.59 52.81+1.86™
CG 53.9442.62  55.6542.07*"  52.01+1.84°  54.2542.10° 54.43+£325®  55.05+3.41°
FBN-20+CG 53.58+1.32  54.42+147%  52.65+2.03 52.05£0.96  53.44+1.76  53.07+3.26
a-value

Control 14.1740.85®  15.54+0.84* 14.54£1.32°  14.95£1.54* 12.70£0.81°  13.13£0.91%
FBN-20 14.6740.47"  14.65+0.94*" 14.3241.80°  15.88+0.71* 13.28+1.10°  13.58+1.41°
CG 13.77£1.07°  14.14£1.02°®  14.08£0.57°  15.54+0.85" 13.43x1.47° 14.31+£1.33"®
FBN-20+CG 14.2440.93°  13.57+1.01°® 13.85£1.09°  16.27£0.96° 13.07+0.96°  14.20+1.68"
b-value

Control 6.75+1.03°  7.64£0.71"® 7.67+0.80"  7.94+0.78"*® 7.00£0.16"  7.59+1.09"*®
FBN-20 6.78+0.58"  7.70£0.31™®  7.5420.71"  7.11£1.04™® 7.07£0.53"  6.98+0.50""
CG 7.44£0.65"  8.25+0.76™*  7.85+0.52" 8.64+0.51"*  6.69+0.82° 8.49+0.68™
FBN-20+CG  7.34+£0.42°  7.21+036™ 7.28+0.62"  7.67+0.48" 7.23+0.84™  6.77+0.67™
EE FAE s HA



ool Q& (p<0.05).

e E2s fFod ol A& (p<0.05).

=
.

AR e Ao AR T
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<ENV-14> ARA A7 D Aol 2HAY ATHEY ALAF, A7 FA

&, FAZAEE HAE 9F

A&713E
3 =
T 154 1714 2784 3784 6714
7+ 2 7 (%)
Control 23.09+1.07% 22.3042.99% 22.83+2.57 22.78+1.57 24.45+2.39" 22.57+4.39
FBN-20 20.10+£1.02% 19.2740.92% 21.33+1.61* 20.54+1.83" 20.57+2.45™" 18.26+2.94
CG 18.3442.21°%€ 18.39£0.92"® 20.95+0.64™ 21.78+2.58* 19.56+2.23"% 19.34+3.40"

FBN-20+CG  17.75+1.92°° 18.04+1.22"" 21.3242.47" 20.40+1.98" 18.96+2.17"® 19.56+4.41™

AN (%)

Control 5.78+0.62°*®  7.87£0.96"* 10.62+0.91°* 11.63+0.89°*® 13.47+0.63°  15.93+1.90°
FBN-20 6.27+0.67°%  7.98+0.73%*  8.28+0.63"® 10.47+0.41°* 13.4320.59" 15.89+1.44"
CG 7.66£0.65% 9.33+0.86  9.85+0.77°® 10.21£0.85® 12.46£0.69° 14.92+1.56"

FBN-20+CG  7.75£0.29® 8.74+1.08"® 8.75+0.86™ 10.37+0.81® 11.57£0.61° 14.92+1.15"

FA 28 (%)

Control 13.40+1.55°  17.09+1.03% 17.8440.87°Y 19.18+0.93* 20.07+1.53° 24.28+1.87°
FBN-20 13.96£1.56"  16.31£1.04*® 15.67+1.69° 20.77+1.22° 21.49+1.80° 24.49+1.29°
CG 13.62+1.88°  13.50+1.28° 14.39+1.18° 19.2742.01° 20.68+1.86° 25.36+1.58"

FBN-20+CG  11.83£1.37" 14.36+1.13C 15.8620.45% 18.34+1.19° 20.33£1.45" 24.95+]1.24°
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<EN-15> AFA H7F £ A7) 2HoAY ATFAHAFY LAY F7HEx
FF, ARABA = HAE 9F

4] 7

o &
Td 154 1714 2704 3704 671

VBN(mg%)
Control 5.35+0.43"% 487+0.55"  7.23+037" 10.62+1.20"* 14.95+2.14° 14.91+2.33"
FBN-20 6.58+0.60"  7.23£1.77°%  8.12+1.05 11.16£1.43" 14.20+2.02° 14.43+1.82°
CG 5.04+021%  6.43£0.88"% 6.66+0.47"  8.96+0.76® 12.92+2.27° 16.74+1.79"

FBN-20+CG 6.33£1.55*  5.0120.99®®  7.00£0.64® 10.41£1.25"*" 15.0942.39" 15.162.13"

TBA(mg/kg)

Control 0.03+0.01°®  0.17£0.05"*  0.22+0.04*  0.29+0.04°  0.3620.03°  0.49+£0.07*
FBN-20 0.05+0.02*"  0.1240.03®®  0.16£0.03"  0.26£0.05°  0.33+0.02°  0.38+0.05"
CG 0.06+0.02°*  0.15£0.02**" 0.17£0.06"  0.23£0.05°  0.34x0.04"  0.53+0.06"*

FBN-20+CG 0.05+0.02*® 0.10£0.02°  0.1320.02"®  0.23£0.05°  0.37£0.05"  0.48+0.06™*

g o)A A% o WA fe4e] g(p005).
Moo QM A BE M2t fo0400 S (p<0.03).
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<EIV-16> 2FA H7t R AF7|o] £Holaq AFAF A A U= 9F

A 7713
35
T 15¢ 170 2704 3704 671
4 E(9)
Control 1155.6£272.0  1149.4+320.0*" 1219.5£220.2*° 1343.6+331.4 1237.8+271.6"" 1372.12291.8*
FBN-20 1170.4£173.6  1064.0£215.5° 1140.4+219.3% 1192.4+272.0 1112.2+2425° 1021.5+279.3"
CG 1312.94343.4  1366.6+295.5" 1454.1+372.1% 1307.0+253.4 1349.9+287.6" 1304.3+279.9*
FBN-20+CG 1235.1£310.5  1309.0+380.5"" 1439.0+294.5" 1276.6+273.3 1454.6+304.7" 1345.4+253.1*
B A
Control 0.78+0.03" 0.81£0.05"®  0.80+0.04 0.79+0.04 0.81+0.05 0.80+0.04
FBN-20 0.80+0.05"®  0.83+0.06"  0.80+0.03" 0.78£0.05°  0.83+0.06" 0.82+0.04°
CG 0.81£0.05*"  0.83+0.06" 0.83+0.07 0.79+0.05 0.80+0.05 0.83+0.06
FBN-20+CG  0.83+0.06** 0.76x0.12"®  0.83+0.07" 0.80£0.05  0.84:0.08" 0.83+0.07"
34
Control 0.54+0.05"®  0.54+0.05" 0.55£0.07"*®  0.55£0.05"  0.54+0.05" 0.58+0.04°
FBN-20 0.56£0.05"*"  0.53+0.05" 0.57+0.05™  0.54+£0.06"  0.55+0.06" 0.59+0.08"
CG 0.59+0.05* 0.49+0.06° 0.53+0.07°*®  0.50+£0.09° 0.54+0.06™ 0.58+0.06™
FBN-20+CG  0.56£0.06™*"  0.49+0.10° 0.51+0.08"®  0.55+0.08"  0.56+0.06" 0.59+0.06"
94
Control 485.8+116.0°  508.7£166.2" 532.4+129.6  577.3£160.4% 537.9+142.0™°  626.4+161.3*
FBN-20 519.1£91.0 468.9+111.4  520.1+88.7 519.2£169.7  522.1+154.4°  486.7+112.5°
CG 619.7+183.6  559.3:163.9  631.2£196.6  535.6£150.2  578.2+148.0"° 627.1+147.6"
FBN-20+CG 581342242  519.64247.0  619.24200.8  554.04140.4  683.0+210.8"  639.9+116.9"
WE $AE PReREAA
RS oM ME uE He2ae FoAdol e (p<0.05).
Moo doA A e mYaas fe4el A (p<0.05).
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<ENV-17> 2FA H7t £ AFZ7|do] 2HoZF ATFAHASY BA53ZF EA4" nx
= 9%
A7) F
g &
g 154 171 2704 3704 6714
Al
)
Control 6.50£0.55 7.17%0.75  7.17£0.75 7.00£0.89  7.33x0.82  6.83+0.98
FBN-20 7.50+0.55*® 7.5040.55  7.33+0.82  7.00+1.10  7.67£1.03  7.17+0.98
CG 7.50+0.55"® 7.50+0.55  7.33%0.52 7.17+1.33  7.83£0.98  7.00+0.89
FBN-20+CG 8.50+1.38" 8.00+1.10  7.17£0.75 7.17£0.98  7.67+1.03  7.50+1.22
Z v
Control 733+1.51  7.50+ 0.55 7.17£0.75 7.00£1.10  6.50+1.05  6.50+1.05
FBN-20 7.67£1.37  7.83041  6.83£0.98 7.00£1.10  7.00+0.89  6.67+1.03
CG 733+1.51  8.00+0.89  7.17£0.75 7.00£0.89  6.83%0.75  6.67+1.03
FBN-20+CG 8.00+0.89  8.00+0.89  7.33£0.52  7.00£1.10  7.33x1.21  6.83%1.17
=z Z] 7}
=
Control 8.33+1.51°  7.00+0.63™ 7.00£1.10° 6.67+0.82°  6.83+0.98° 6.17+1.17°
FBN-20 7.67+0.52  8.17+0.98" 7.67£121 7.33£121  7.67+1.03 6.83x1.17
CG 8.00+1.26  7.83+0.98"® 7.5040.55 7.5041.22  7.00£0.89  6.67+£1.21
FBN-20+CG 7.67+1.63  8.00+0.89"% 7.5040.55 7.33%1.37  8.00+£1.10  7.00+£1.41
= !
Control 7.50 £2.07 7.67+1.03  7.50£0.84 7.17£0.75  7.00+£0.89  6.17+0.98
FBN-20 8.00+0.63°  8.33+1.21°  7.83+£0.98" 7.50+1.05" 7.17+0.98" 6.33+0.82°
CG 8.00£1.26™ 833+1.63"  7.17+1.17"° 7.83£1.17" 7.17+0.75® 6.50+1.05°
FBN-20+CG 733+1.86  833+1.03  7.33£1.37 7.33£0.82  7.50+1.05  7.00+1.41
o] A
Control 9.00£1.26"  8.00£0.89"  8.00+£0.89" 7.67£1.03™ 6.83+1.33" 6.17+0.98°
FBN-20 9.00+1.26°  8.17+0.98"  8.00+£1.10" 7.67+1.03™ 7.00+0.89" 6.33+1.21°
CG 8.83+0.98"  8.17+0.98" 8.33£1.03™ 7.67£1.03™ 7.17+0.98" 6.33+1.21°
FBN-20+CG 9.00£1.26"  8.00£0.89™ 8.17+0.98" 7.67£1.03™ 7.33x1.21° 6.50+1.38°
AAAQ 7154
Control 7.17+1.17° 7504055  7.50£0.84 7.17+1.17  6.50+0.84  6.67+0.82
FBN-20 8.33+1.03*% 7.67+0.82  7.83£0.75 7.67£121  7.17+0.75  7.17+0.98
8 6 7
CG N 7.83+1.47"  7.50+£0.55" 7.83+1.17" 7.17+0.75° 6.830.75"
+1.21°
FBN-20+CG 8.00+0.89"% 7.67+1.21  8.00£0.89  7.50+1.05  7.33+1.03  7.501.38
Ee AE gdensAaa
D1 = g g wj g deotainl; 108 = wjg- =, v SR8k
YL oA AR OE HYIAE FYAdol A&(p<0.05).
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o Aol AR tE HIAE folgol
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o] &
o=

(p<0.05).



o 2FA H7F 2 ATl HE Y AT SRS MAs 9%

1ot 2 A7 Ag7Igre] Al uwhet

oo g FUkete AES Eom, FBN-20 A7t thE
A TR Ak =2 s etk s dEe AGT|zre]l AR wet mE
A TelA Frtete AEFS BAow, A 34E 2 end ¥ AFA AT
(FBN-20, CG, FBN-20+CG A2 7)7} tix=7 1}t A vheRyoh
<ENV-19>% ZFA Z7F 9 AZ7)ke] Y E AFAEE] e - F Aol v
A FEFS verd Aotk a5, L-gtel A FBN-20 A 2]+ Ag7]3ke] 42k
of wet FAdte] A% e el e M FEe Hlste] b w2 @S UER
o, CG A7t 7bE =A vetgth slEF, L-a a-gte A x7] A
kA Aol 7h Ao, 67lde] Aast & Fof A9l ol E HolA| eFdrh.
<EIV-20> ZFA H7F D AF7Izre] HE Y AFAEE StEEAN vAE T
S yekd Aoltk AZA| A g H(FBN-20, CG, FBN-20+CG &)= A7 7rE=
xR e tdgEs B9 om(p<0.05), 39 2 69 AFF FBN-20+CG #]
g7 HE B MRS Bol ZFA AUkl o dFol NS & F A
Ak ey A7)k e g ERA] ekt
<EN21>E AFA A7 2 AG7|be] Y E AFAASe] AAANE, R A
7N d A Fhegel mAE dgs
glgro] A AVle A kel SUFe oM (p<0.05), 671E AF F CG AT
of I AviedA kel b Al vEbwa v ZEA A 254 (FBN-20,
FBN-20+CG)&= thZ&7-9F zteo]7b stk A A e A 7]3ke] A oshe] we w2
A FeA Frtshe 43S maod, AxAl Hubd o g qldrh =3t
A 670D Fol BE ATl 046 mgkg ol #S BT

<EN-22>E= AHA B D Azl HEG AT 2A G AL GG
2 vehdl ol YETE AZYY A e RS wgw A372e] B

tH(p<0.05). €A
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A A7t dERTRes BA el oy, 61Y A% & FBN-20 2] 7-¢ FBN-20+CG
A7 E2TRY 22 S 2Arh

<®EIV-23> Z22A H7F 2 AF7IZEe] HEE AT

ol A o
2 AR7Ibel Aapgtel wel W s wekew, A gkl va Aol
Aot AHA Hrbel tigh dF2 A AAH 22 ehE AT 5l
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<EIV-18> AFA H7t 3 ARZ7|Te] HEF ATAEF9 pH,

FF vAE ¥

= E

344, Ae

4713k
g =
T 15¢ 1714 2714 3704 6714
pH
6.1120.03"*
Control 6.26:0.05"  6.26+0.07"  6.24£0.06"*  6.13+0.07™ . 6.06+0.03"
6.19£0.01°¢  6.15+0.03
FBN-20 6.374£0.04™  6.26+0.07°  6.21+0.02°*" 6.13£0.04%*
A A
CG 6.25+0.07"  6.21+0.03°  6.12£0.01°C  6.07£0.01%  6.04+0.02°C 6.02+0.03"
FBN-20+CG 6.29+0.06™  6.25+0.04"  6.17£0.04°%  6.1320.04"% 6.10+£0.04°® 6.06+0.04"®

WSP(mg/g)"
37.43+2.31** 36.77+1.87"*

Control 34.08+1.97°" 34.96£1.26"* 33.70+1.44°® 32.16+1.45%
B B
FBN-20 39.80+1.72*" 37.98+2.18"™" 37.46+1.62°" 36.20+1.04"* 36.32+1.60™ 36.55+1.52°*
CG 36.2742.47" 34.49+2.69™® 34.25+1.08"% 33.11+1.59*" 33.94+1.84°% 31.11+1.54
37.49+£2.77** 35.77+1.14"*
FBN-20+CG 36.17+1.77*8 35.33+1.44" 33.31+£1.89"" 32,7442 43°F
B B
SSP(mg/g)”
62.62+4.42°8
Control . 42.88+1.54°  43.13x2.79"  33.30+1.07" 26.64+1.18"® 26.66+1.89"
FBN-20 75.7942.26™ 50.65+3.56™ 39.07+2.19° 37.50+1.19°" 33.6243.61** 30.6243.21%
] ‘ 29.16+1.29°
CG 59.7142.17°° 38.78+4.52°° 38.61+1.48" 35.7742.87"* 27.61x1.27°"
B
FBN-20+CG  64.39+2.28% 60.84+2.80"* 47.28+2.04%* 35.76+1.83%* 32.89+3.51°* 28.28+1.51™P
3l 5 7 (%)
Control 1.34£0.37°  1.75£0.19°  1.57x0.26%  3.05+0.52°  4.03£0.24™ 5.10+0.20™
FBN-20 1.17£0.19°  1.40£0.35°  1.61x0.21°  2.64+028°  3.15+0.50"® 3.87+0.45"
CG 1.1040.30°  1.46+0.47°  1.46+0.13°  2.64+0.26°  3.38+0.53"® 4.25+0.30™
FBN-20+CG 1.0240.21%  1.3940.17°  1.44£0.24°  2.84+0.52°  3.01+0.08"™ 3.95+0.13"
BE AT HozETHAL

D WSP : Water soluble protein.
? SSP : Salt soluble protein.
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<EN-19> 2FA] H7F £ AZ73¢o] AEY ATFAHSY fEA - F A= vA=

9T
A 477k
g =
Td 154 175 2714 3N 6714
ElRSE]
L-value
Control 55.6041.22"  57.1943.37°  58.37£1.75®  60.16£2.44* 60.61£2.60°  55.64+1.02°
FBN-20 58.91+2.56™  57.3741.03*  59.39+1.39°  57.51+1.66"® 59.52+1.98"  54.83+1.60"®
CG 59.29+1.60"  58.33+1.56 58.46+1.54 57.96+3.08"% 59784226  59.09+3.03"
FBN-20+CG 57.83+£2.95%  56.64+1.94 58.14+2.68 56.13£1.20° 58.12+1.80  56.10+2.07°
a-value
Control 13.2240.83%  14.99+1.58" 13.9541.44"  12.13£1.05® 12.96£1.08"  14.31+0.69™*
FBN-20 12.8440.88°  14.86+0.22° 14.40£0.61°  14.42+0.93™* 13.30£1.49°  14.75+1.12*
CG 12.904£0.43"  14.03£0.60°  13.67+0.96°  12.83+1.41™" 12.98+1.49"  11.53+1.40"®
FBN-20+CG 12.86+1.13°  14.50+0.33° 13.91£1.13®  13.40+0.76™" 13.93+0.88™  13.46+0.88™*
b-value
Control 5.47£0.42"®  6.41+0.80° 6.63+0.80° 6.23+0.28"  6.79£0.29"*"  6.40+0.34**
FBN-20 6.07£0.37%  6.48+0.27 6.7240.48 6.71£0.24*  6.16£0.97°  6.79+0.68"
CG 6.43+0.25"  6.70£0.78 6.36+0.35 6.28+0.36°  6.36x1.02*%  6.35+0.23"
FBN-20+CG 6.514047™  6.45+0.37° 6.41+1.12° 6.08+0.36°®  7.37+0.84*  5.74+0.28"
AT
L-value
Control 53.39+1.02  55.30+£1.92**%  51.31+1.68"®  52.93+3.26™ 53.50+1.28" 53.52+2.15%
FBN-20 55.5242.95°  52.4240.89°"  54.69+0.94*  52.80+1.57"¢ 51.75+1.04®  54.09+1.48™
CG 57.17£1.01°  55.9243.40™%  54.21+£2.18™  52.08+3.28"  55.00+£1.13™*  53.08+4.98"
FBN-20+CG 56.28+1.54*  53.96+2.46™"" 5587+3.13™  51.90£2.02° 54.70+2.04™* 53.28+1.25™
a-value
Control 1534130 14.90£1.21%"°  14.54+1.22™*  13.65+1.21°  14.29+0.34™" 14.93+0.67™
FBN-20 14.3941.22°  15.19+0.55" 13.0940.63°®  14.51£0.90°  15.26£0.50*  15.12+0.74
CG 14.6240.89  14.63+0.92 13.18+1.25°%  14.28+1.81  14.42+0.91*  13.8242.25
FBN-20+CG 14.72+1.41*  14.60+0.98 11.98+0.59°®  14.31£0.81°  13.02+1.37"®  15.09+0.89"
b-value
Control 7.43+0.81°"  7.41+0.67" 7.21+0.68 6.94+0.39 7412039  7.44+0.51"%
FBN-20 6.97£0.27"F  6.68+0.52" 6.52+0.58° 7.37£0.38"  6.8240.42"F  7.53+0.52B
CG 7.84+0.66™  7.17+0.45™%  6.47+0.59" 7.40+0.48"  7.45+0.55™  7.78+0.63*
FBN-20+CG 7.33£0.79"®  6.60£0.54"%  6.58+0.48" 6.97£0.33"  6.2240.53°  6.97+0.21""
RE AT HozETHAL
oo P AR e velFake felgel (LS (p<0.05).
A e dolA MR g2 Wy A ool AS(p<0.05).
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<ZIV-20> 2FA H7 &
EAgagd WAL 9%

AZ&713kol HE

ATFAAE 7tE3F, ANA2E,

A 74713
g &

Fd 15 170 2704 3704 6714
7+ (%)
Control 38.24+1.30% 37.94+2.14%  38.19+1.93%  38.04+2.84 38.49+2.50"  39.95+3.56"
FBN-20 33.03+3.80"" 36.52+1.88"  35.52+2.81""  36.50+2.74°  35.67+2.11"" 35.89+1.24""
CG 33.87+1.95™ 36.72+1.18*%  33.80+1.22"C 37.47t1.67°  31.25:1.71° 35.67+3.26"°
FBN-20+CG 32.40+1.06"® 32.21+1.76"  32.86+1.60°  35.0542.50°  30.85+2.07° 30.93+1.81"
AN (%)
Control 14.09£1.45 14.85£1.11%  14.63+1.19 15.38+1.30% 14774125  14.88+1.22
FBN-20 13.83+2.03% 12.90+£1.53®  14.78+1.15™  14.81£1.42™" 16.25:1.06° 15.26£2.71%
CG 13.0642.55° 1423133 14.67+1.43"  12.44+1.42°°  15.95£1.92° 13.90+1.86"
FBN-20+CG  13.41£1.94° 13.18+1.39°*®  14.73£1.76™  14.67£1.74™" 16.19£1.96"  15.49+1.99"
A 228 (%)
Control 23.25+2.40° 27.60+2.38*°  24.21+2.92°*" 2430+1.71"*  21.92£2.17° 27.01£3.04™"
FBN-20 23.89+2.15" 24.91+1.93®  2591+1.76"  22.06+1.75°*® 21.38+1.99° 25.97+2.01**®
CG 25.5042.01° 24.90+£1.60°  22.07+2.36°"  21.20+1.86"  21.74+1.98™ 23.89+1.26™°

FBN-20+CG 23.18+1.51°

28.95+3.42%

21.6242.00"

22.57+2.25P

21.16+2.26"

23.112.70°
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<EN-21> 2FA H7F R ARZ7IEo] AP ATFAHF AAAAE, HTAE F71H
22 FFel v 9%

A 2+71 3¢
3 =
Td 154 1714 2704 3704 6714
VBN(mg%)
Control 4.69£120%  56040.18%  8.00£1.56"C  12.1622.05™ 14204238 15481231
FBN-20 55541728 5.1420.58"  9.24+1.93"®  10.04+1.37%C  10.88£1.06™  15.00+2.30™
CG 43440.75%  635+1.88"%  11.81£1.12** 11.35£1.46"%  12.95+1.47  12.03+£1.42

FBN-20+CG  649:090" 6.86x1.01" 6.72£138%  896+1.34°  10.82+0.82" 14.26+231*"

TBA(mg/kg)
Control 0.17+0.04°  030£0.05" 035006  039+0.05°  044+0.04"° 0474005
FBN-20 0.16£0.05°  024+0.02"  033+0.02°  042+0.05° 047004  0.50+0.06"
CG 0.12£0.06'  024+0.02®  037:0.07°  039£0.07°  047+0.04"  0.51+0.04°

FBN-20+CG  0.12¢0.05° 0312003 0332005  0.40+0.06° 0.4240.05°  0.49+0.07"

=y
2=
7

1
=1

Moo Ao AR BE M2t fodel 9ep<0.09).
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<EIV-22> AFA H7F 2 AZ7IE0] HEP ATFAHF 2476 HA= 9F

712t

g &
Fd 15¢ 1704 2704 3784 6714
3 =()
Control 1391.24220.2°*  1326.8+292.3"*" 1142.1£151.1  1254.0+276.2"" 1204.8+178.8" 898.8+153.1®
FBN-20 1030.7+207.5C  1142.8+295.3"" 1303.5+£140.5"*" 1354.4+277.4**% 1073.1+242.8° 1085.7+180.3°
CG 1300.9+314.1°* 1438.8+329.0™ 1231.1+195.2°"C 1548.5+360.1"*  1195.8+268.9° 1086.5:212.7°"

FBN-20+CG 1142.2£175.1%¢ 1341.9£252.9""% 1367.9£150.5" 1414.7£310.4™" 1172.2+187.8" 1178.3+169.4™*

whel 4

Control 0.84+0.05° 0.79+0.06" 0.83£0.03" 0.810.06" 0.83£0.03  0.850.03
FBN-20 0.82+0.05 0.79+0.13 0.82+0.05 0.80+0.06 0.83+0.04 0.83+0.04
CG 0.82+0.03 0.84+0.07 0.81+0.03 0.80+0.04 0.84+0.10 0.83+0.04
FBN-20+CG  0.81=0.04 0.81+0.05 0.82+0.06 0.84+0.21 0.83£0.05 0.81£0.02
34

Control 0.54+ 0.07" 0.53+0.08 0.57+0.03* 0.55+0.04 0.55+0.04 0.55+0.06°C
FBN-20 0.50£0.05°*®  0.5120.10° 0.58+0.03"* 0.54+0.06™ 0.59+0.05" 0.6120.05"
CG 0.50£0.07"*®  0.52+0.08" 0.530.05"" 0.51£0.07" 0.56+0.08" 0.52+0.08"¢
FBN-20+CG  0.48+0.05® 0.520.05° 0.52+0.04"" 0.51£0.07° 0.56£0.05°  0.57£0.05""
094

Control 625551311 569.3£199.5*"  540.9+88.9  553.0+143.0°  553.3+97.1°  428.3+99.4"
FBN-20 427.2£104.4%  460.4£167.6"°  624.6:84.5  569.8+124.7°  523.8+145.6™ 558.8+120.5"
CG 519.24165.0™°  623.3£205.1°"  537.8+113.1°%  651.8+216.2°  566.1+159.8" 478.7+124.6""

FBN-20+CG 450.1+108.8®  556.8+138.7"°*F 580.1+89.1™%  641.34340.7"°  540.2489.3®  546.7+112.8"*
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<EIV-23> 2FA H7F 2 AF7|0o] HEF ATFAHSY #%FH A4 nxE
43
A& 713¢
&
Td 159 175 < 2784 3714 671<
Al
0
Control 7.67+0.52"  7.17+0.41"™® 7.50+0.84* 6.83£0.98" 6.33+0.52" 6.50+0.84"
FBN-20 7.67+0.52°  7.83+0.41** 7.00£1.26™ 7.00+0.89" 6.33+0.52° 6.17+0.75"
CG 7.67+0.52"  7.67+0.52**® 6.67+1.37" 7.67+1.21° 6.33£0.52° 6.33+0.82"
FBN-20+CG  7.83+0.41° 7.83x0.41*" 7.67+0.82° 7.50+1.05° 6.33+0.52° 6.17+0.75°
> 7
Control 7.17+0.75®  6.83+0.417™% 7.33£0.52° 6.67£0.52° 5.83+0.41" 5.83+0.41°
FBN-20 7.33+0.52"  7.17+0.41**® 7.33+0.52" 7.00+0.63" 6.17+0.41°® 6.50+1.22°
CG 7.0040.63"  7.50+0.55" 7.50£1.22° 7.33+0.82°  6.83+0.41"* 6.17+0.75"
FBN-20+CG  7.33+0.52® 7.50£0.55** 7.67+1.37° 7.67£1.03" 6.33£0.52*"% 6.17+0.75°
£117L
-1
Control 7.17+0.75  6.83+0.75°% 7.00£1.26 6.83£1.17  6.17+0.41  6.17+0.75
FBN-20 733+1.21  7.50£0.55*% 7.50+£1.52 7.33£0.82  6.33x1.03  6.50+1.05
CG 7.00+0.63™  7.67+0.52**  6.83+1.17" 7.00£0.89" 6.50+£0.55" 6.67£1.21°
FBN-20+CG  7.50+1.05" 8.00£0.63** 7.50£1.05" 7.33+1.03" 6.67+0.52% 6.17+0.75°
o5
Control 7.33+0.82"  7.00+0.89°°" 7.17+1.33" 6.83+0.75" 6.33£0.52" 6.17+0.75"
FBN-20 7.50+0.84"  7.67+0.52**® 7.67+1.03" 7.17+0.75" 6.67£0.52 6.33+0.82°
CG 7.17+0.75"  8.17+0.75* 7.67+1.03" 7.17+1.17" 6.67£0.52° 6.50+1.05"
FBN-20+CG  7.83£0.75 8.00£0.63"* 8.17+0.75* 7.33+1.51® 6.67+0.52° 6.33+0.82°
o]
Control 8.50+1.05"  8.33+0.82°  7.83+1.33" 6.83£0.98" 6.00+0.63° 5.83+0.75°
FBN-20 8.50+1.05"  8.50+0.84"  7.83+1.33" 7.00£0.89" 6.00+0.63% 5.67+0.52°
CG 8.50+1.05" 8.50+0.8°  8.00£1.41* 7.50+1.22" 6.17+£0.41° 6.00+0.89"
FBN-20+CG  8.83+0.75" 8.67+0.82° 8.17+1.47* 7.83+1.33"  6.00+0.63" 5.83+0.75"
AA A 71 5A
Control 7.00£1.10"°  7.17+0.41™  7.5040.55" 7.00£1.26® 5.83£0.41°® 6.17+0.98"
FBN-20 733£121%  7.67+0.52°  7.50£1.52 7.33+0.82" 6.67+0.52™* 6.33+1.03"
CG 7.50+0.55"  8.00+0.89°  7.50+1.38"° 7.67+1.21" 5.83+0.41® 6.50+£1.22"
FBN-20+CG  8.00+0.89" 8.00+0.89" 8.00+1.10° 7.83+0.98"  6.33£0.52°*® 6.17+0.98"
RE FXE XA
D1 = uf e ypme}, o] otttk 104 = wj$ =}, wj Fai)
e Yol MR g HElaSAE FoAdol A& (p<0.05)
AP e Ao M2 g HelZFas foAel 9l (p<0.05)
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<EN-24> A7) B §7Y ATHEF A7 ojsstd 54 s

44712k

I
3 1714 2704 3714 4704 5704

pH 6.34+0.02° 6.37+0.10°  6.36+0.02° 6.28+0.03° 6.1740.04°  6.16+0.06°
SRIC ROk

L-value 61.91+1.19° 62.24+0.63" 60.51+0.90" 53.63+3.42° 56.73+0.67° 56.80+1.77"

a-value 12.63+£0.79" 11.33+0.28" 12.95+0.40° 13.13+0.77" 13.22+0.66" 13.20+1.30"

b-value 10.87+0.26™ 10.13+0.68™ 9.64+0.33°  10.15+1.06™ 9.71+0.59°  11.34+1.04"
A (&l 5

L-value 57.48+0.90° 57.23+3.17% 55.92+1.14™ 56.04+3.05" 54.49+0.80° 56.68+2.19™

a-value 12.2140.74 12.23+1.55 12.75£0.90 13.32+1.49 12.48+0.87 12.20+0.88

b-value 12.17+0.86° 11.53+0.84" 10.79+0.50° 11.26+1.04" 10.62+0.34" 11.48+1.19"
VBN(mg%) 8.96+0.53° 10.12+1.02% 10.93+1.54" 11.49+1.42% 11.35+1.13* 13.03+2.84"
TBA(mg/kg) 0.17+0.03°  0.18£0.02°  0.33£0.05°  0.37+0.04" 0.36+0.03 0.43+0.12°
7FE 7 e (%) 16.35£2.13° 17.13+1.24° 20.29+2.78" 19.86+3.50° 20.69+1.51* 21.08+1.78
A7) 28 (%) 9.83+1.85  8.67+0.96  8.12+1.64  8.36+2.34  8.29+1.80  8.12+1.59
FAZAE(%) 17.87£2.15 20.26+2.36  18.32+1.92  18.69+£2.10 18.20+2.62 20.53+2.02
A7 %)  0.16£0.06"  0.24+0.13%  0.35+0.26™ 0.49+0.10°  0.47+0.02°  0.60+0.09"
RE FAE= Ja+EF=AA}
e ol AE g2 HgIFAe Aol S (p<0.05).

#FY ATHE@E AhH =A% A%

FE AR,
N Te eeEas
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A 713k
g %

gd 1714 2714 3714 4714 5714

7 E(g) 1004.5+230.9 1226.3+290.2° 1127.2+321.8"™ 968.9£197.0° 1201.1£262.3" 1214.6+236.7°

e A 0.84+0.07 0.81+0.04 0.82+0.09 0.83+0.04  0.82+0.06 0.82+0.03
224 0.51£0.06°  0.55£0.08*  0.57+0.10° 0.56£0.03"  0.60£0.04°  0.60+0.05°
23] A 429.84129.2° 5582+192.7° 568.6£2422™  445.1£99.5* 587.9+139.0° 597.4+155.2°

HV26 AZe HE @58 ATRAE@A A9 #54 5470 95

A 713t
3 &
gd 1714 2714 3704 4714 5714

a0 8.50+0.55" 7.67+0.52" 8.00+0.89" 7.17£0.41* 7.33+0.82% 6.67+1.21°
) 8.33+1.21° 7.67+0.82" 7.67+1.21% 7.33£0.52® 7.33+£0.82" 6.50+1.05°
Z 27+ 7.83+0.98° 7.83+0.75" 7.83+0.98" 7.00£1.10" 7.17+1.17%" 6.50+0.84°
54 7.50+£0.55"  7.67+0.52" 7.50+0.84* 7.33+1.21" 6.83£0.75" 6.33+£0.82°
o] # 8.00+1.26° 7.83%1.17" 7.83+0.98" 7.50+0.55" 7.33+0.82" 6.67+1.03"
Z{_jﬂzi?_] a a a a ab b
2154 8.50+1.05° 8.17+1.17* 8.00+£0.89* 7.83+0.98" 7.50+1.05 6.50+0.84

[e]

=

- ar

14 = 5 vk wg debstek; 108 = g Eoh o S5t
2 2l

- 160 -



43

A&7 7ko]
E

Aot

=

e}

il

)

)

o

7¥et =

=
[e)

7
(1954)°] 7} @oleta B g 046 mgkg o)

)

KeX
=

p=2
[e)

mg/kg® 2 UE} Turner

o,

~,
R

0

£ YEhiA

2 zte]

F TH(p<0.05). E3H,

S

syl
~

}

A7

+o]

S

7

=
[

Adzes A% 345

-1?_‘__
satol wel

s K

Aol

AN A= A% 4 E7HA

ol

)

—_—
o

)

—_—

A 574

)

=
—

IV-29> AA7|3te] u}

-
it

V28> <

-
it

ZFol 7F gl k<

7|3kl uhE

178

A

o))

0

X
oo

Xz

Ho]x|

Aol &

=
=

A A7) 7kl wh

- 161 -



<EW27> A3717e] B39 AFHF@FF A7) &% H B4 MAE P

A7g713t
3 &
Fd 1784 2704 3704 4704 5704
pH 6.31+0.03" 6.35+0.10° 6.22+0.02° 6.26+0.01" 6.17+0.06" 6.18+0.05"
A (35 )

L-value 55.1120.76™ 57.05£1.04* 57.16£1.64" 54.3243.43° 53.93+£1.46° 53.45+0.90
a-value 14.43£1.29° 16.85£0.62" 16.86+0.40° 17.39+0.35° 18.41+0.55" 17.09+0.66"

b-value 15.41+1.34% 16.97+1.88° 18.67+2.88™ 21.98+1.03" 20.50+1.57" 19.26+1.77°

L-value  51.91£0.63 51.82+1.23 52.46+1.69 52.49+1.69 53.11£0.47 51.59+1.25
a-value 17.96£0.52" 17.35£0.76™ 18.37+0.59" 18.59+0.76" 16.56+1.02° 16.79+0.65°
b-value  20.16£1.76 18.04+1.60 20.47+2.74 20.02+1.17 20.60+£3.09 19.08+2.59

VBN(mg%) 6.86+0.73%  8.92+0.76° 11.15+1.85° 11.21+1.66° 12.89+2.08" 15.08+1.31°

TBA(mg/kg)  0.13+0.04"  0.24+0.05° 0.29+0.09° 0.30+0.08° 0.38+0.07° 0.54:+0.05"

7} EH(%)  18.48+1.54% 18.74+1.44% 17.52+1.47" 16.77+2.23° 19.86+1.79° 18.76+2.25%

A7) 28 (%) 9.37+0.90 10.06+1.98  9.98+1.84  9.08+1.55 9.63+1.43  9.62+1.30

A28 (%) 16.1042.15% 16.00+1.43% 16.97+2.39° 19.8142.13" 19.23+1.68™ 22.89+2.42°

B E7 (%) 0.25+0.07°  0.41+0.08°  0.46+0.11° 0.49+0.12° 0.55+0.10° 0.54+0.05°

Nz ge de2as Fol40] S (p<0.05).
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<EN-28> AR710] 7Y ATHR@FF A7he) 270 vAE 9

A 713k
SIS
g 171 2714 34 4714 5704

7 %(g) 1209.0£297.1° 1326.7+202.3* 1004.9+162.4° 1050.9+207.9% 1122.3+247.5™ 959.1+247.9°

El 2] A 0.81+0.06° 0.82+0.04° 0.86+0.06" 0.84+0.03  0.82+0.03" 0.82+0.04°
S XA 0.52+0.07° 0.60+0.06" 0.52+0.06" 0.59+0.07" 0.61£0.06 0.59+0.06
3 A 510.8+142.8° 648.9+161.7° 454.5+97.1°  529.8+£145.8° 568.3:176.4" 467.8+167.6°
BE FAE s HA

e Yo MR TE HEEAE Y40 A5 (p<0.05).

<EIV-29> AAR7|Zro] &2 ATFAS@ZEF F7hY #5553 EAV nxE 9%

A 713t
3 &
gd 1714 2714 3704 4714 5714

a0 7.50+0.84 7.83+0.41° 8.00£0.89" 7.00+0.63" 6.67+1.21° 6.50+£1.05°
1] 8.17+0.41° 8.17+0.75" 7.67£1.21" 7.17+0.41™ 7.00+0.63° 6.67+1.21°
Z 27+ 8.00+1.10™ 8.83+0.98° 7.50+£0.55° 6.67+0.82° 6.83+0.98" 7.00+£1.26™
54 7.50+0.55 7.83£0.75 7.33+0.52 7.17+1.17 6.83+0.75 6.83%1.17
0] # 8.17+1.17° 8.00+0.63™ 8.00£0.89" 7.17+1.17" 7.17+0.75" 6.83+1.17°
A A A 2l
2154 7.67+0.82  7.83%0.75 7.67£0.82  7.50£1.05 7.33+0.82  7.00+£1.26

[e]
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A dAre] Avl(zEolAd, HE ) mE AT B 54 A
) AFA 7 9 Ak e 2"Holad AFdse] #54 54

AARA FF R AV me zdHolady ATAEFY B 5L <iENV
RE ZFA Aol dxTEe 73 Aus
el on, E3] FBN-20+CG H g 77} 7M4 =& A4S ‘%E}Lﬁ‘iit}(p<0.05).
1 FBN-20+CG A 77F 7Hd & 7 475 e oy fo4<l A
ol UATHP>0.05). AT H GFAE 79 AFA A F1bel] 2ol 7t
Ko, AAAQ 7| e AFA A7 A o2 TR 73
1o2 HrtE o, 53] FBN-20 A&+ CG He77F 71ado] £ ZHe
2 LB TH(p<0.05).

o
()
Y
B
N

N
ui
2
o
lo,
1=
rlo

>,\1

<EIV-30> A T7 R A7MFol 2HAE ATAHS #eF S nAE 9F

A g
Eig

Control FBN-20 CG FBN-20+CG
A 6.2+0.8° 7.241.17° 7.2+1.2° 8.5+1.4%
= v 7.3+1.5 7.7+1.4 7.3+1.5 8.0+£0.9
27+ 8.3+1.5 7.74+0.5 8.0+1.3 7.7+1.6
54 7.542.1 8.0+0.6 7.7+1.8 7.3£1.9
2 ) A o)
Jj e 7.2+1.2° 8.3+1.0° 8.7+1.2° 8.0£0.9%
715 A

EE FXe Ha+EFHAL

Y FBN-20(Food bind N-20 0.5%), CG(Carrageenan 0.5%), FBN-20+CG(Food bind N-20
0.5% + Carrageenan 0.5%).
CRE PollA AR ThE HE SR ool A5 (p<0.05).
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v ARA R R A7bg o2 HEE ATESe #eA 54

AARA FH L A7 wE AYE AFAEF] #ed 5L <ENV-31>F
oA e AYFEL 60 ol HE wol $-531
FAE FAS L dden, A, FwleA FBN-20 A F7F trE AgFERT
U 52 AaE 2oy F442 Zol= AATH FBN20+CG A2+ =
oA e AHFERT ta e H7bE W
2] 7-5(FBN-20, FBN-20+CG)S o -9 9 7pati
& wtot FoAHl Aeol=
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S
1o,
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<EN-31> 2FA T7 R H7bFe] HEE ATFEFY #5534 S0 vAe 9%

A g Y
g

Control FBN-20 CG FBN-20+CG
A 7.2+1.3 7.6+£0.6 7.2+1.3 74413
= 6.6%1.1 7.4+0.6 6.4£0.9 6.8+1.1
A7 6.6+1.1 6.841.6 6.4+0.9 7.0£1.6
54 6.8+1.3 7.0+1.4 6.6+1.1 8.0£0.7
A A1

6.4+1.3 6.8+1.6 7.0£1.2 7.6x1.7
715 A

HE 22t PF+REHA}
Y FBN-20(Food bind N-20 0.1%), CG(Carrageenan 0.3%), FBN-20+CG(Food bind N-20
0.1% + Carrageenan 0.3%).
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th Ay FdEY), ALy 1FGELY], 9ANE AE, ol 8 aFEAAA
o AAI7ME ZH7) 31819 /ke, 3,354 /kg, 2,776 /kg, 3,138 /kgo 2 ERRETE ATHA
o% Aud Fuko] W& Folf nFFAaAA AFe] dAmuZE /Mg viekow, 7E
FAzet drF w2 5] wigtEe] B2 Ay AR FAR HE
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ofl
o
i,
2
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N
N
1o
5
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oY
o &
N
ok
4
%2
o
pou)
o
it
el
ey
it}
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oo

744 o]
FALAA ] S, casing = %7%(650%/kg)% ARGFto B A MRS deAlTE
dolo] HA=d, =4 Al cellulose casing(SF 230/kg)S AHE3HohH AAI7E oF

4209/kg A= AHAAZL F A O R ofdEnh ArkdTbell A dun], wEn], 7] o
# 55 4%z A& 7 AFY T 5300°J/kg, 5,600 /kg, 4,650 /kg, 5,250
kgel Atk &, AH| A 7K F2Tbol A 30%, 40%, 50% L] oAk o]
24 FAAEH, 40%] oldES A& 24 AFS 7HAE 9,650 /ke, 10,2009 /kg,
8,500 /kg, 9,550 /kgol Atk Al 37 4] A, An|A VS E ZAFA s AFE
o] FujA] MEAFS] vE&S HAY] FdELT], ALY RFFEL
AE, Told AFFAAAI; 242 192%, 27.2%, 38.9%, 14.7%C. 2 ERyE=T,
S Eol7] YalAE AEETF =& AFEY o' S =Y HTHL

297}

N
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r
ok
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3
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ofl
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ox
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X
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i
o
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_—m
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i
o
ofN
N
=2
2k
o
o,
19
o 1

N

o1 7] H- S (ham*E-91) 9] A A EA A4S e A=
S gEo 2N wjESTtel mE AWl st 53], ik

Aol A4, AR 748 T dEFo] AAs
o=

Food bind ¥ carrageenan 7}t ¢ FAE¥)7F ok e 7 Aok =y A4
FEE 2 13 A7he AR T AES kel AUV Wil zHeola B ey
AT SET AAZH7F e W] Fdom Qlste] AR

wEneh AuE dom 7H7h 5009kgo 2 RS ul, AHolA ZH?L*J%, e
TS, 2 ATASERRTD, T2 AT F LRI AF AT
7+7F 2,697 /kg, 2,523 /kg, 2,6609/kg, 2,771 9/kg o2 VERSTE B3k Aakd oA o]
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1/kg, 440090 /kg, 4,600
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Kgol Gtk AHlAH R ZhE RN 30%, 40%, 50%S] A ololE F 40%9]

o =t

ol

A

Al 90%, 78%

ag3 Ay AT

=
=

on=z ARt

[ex]
AN

w
B
ol
™

ol

tol 7H

< di=F 100g 7

£

%
aAtE e

B 71 e 9

3
P =

- 172 -

R EC I

=

2

[RESC

R

oo

, 840%

-

2

800

ok
21



<ENV-34> 1244 = AEAFY 447 vln 2 33 dvjrtg 373

9] ke

5 L

B dian megean TN AE L T05
SR ELIR 1,648 1,650 1,384 1,217
B ga)? 489 661 252 218
3]’ 43 43 140 703
= ) 500 500 500 500
3 Hl 500 500 500 500
AR 7} 3,181 3,354 2,776 3,138
FEE7} B
ool 5 5,300(40%) 5,600(40%) 4,650(40%) 5,250(40%)
SHAZE R 300 8,350 8,850 7,300 8,200
o]} &’ 40% 9,650 10,200 8,500 9,550

50% 11,550 12,200 10,150 11,450

D ES ST R E): 1,667 kg , AMEIA SAE, WE): 500 kg <A F
FEAEE Aw, FUiE =w7lE, 20039 39 1>

D 3F7bE 13,530 9/ kg, w283 9/ kg, AE: 1,060 Y/kg, %7 670 U/kg, oI
1,100 Y/kg, wHE: 2000 U/kg, A7 900 H/kg, F5: 27 kg, 715 13,160 A/kg,
thA Tk 9 kg, 7 14,500 kg <(AhHE=EZFHE AR, 20039 59 129 7]+
LRl
a7 2,883 Whkg, M 3,167 D/kg, S 2,307 Hikg, =9 3 Ykg <5 F s
vrE A7t 7>
ISP: 4,000 Y/kg, S14H4: 2,500 kg, oF&A4td: 9, 000 H/kg, H3FAIE: 20,000 Hkg <Al
< et FA] 71>

i)
N,
fd
)
o2
o
e
=
N
—d
DY
Rl

40 D(Skg EFTS]), ~EA 39/2%

A 7] nFEFEIT] - FAZH 40 Y(Gkg EFES]), 2EA 39EH

AN AFE - FAEF 50 L2kg TS, Nylon/PE film 87 ¢, 2~E]# 34/2%

Tol g uFALAA - FAEF 50902kg EHEY), = 6509, ~E|F 3Y/EH
H

T AATE = 9 RARY + 2w+ =]+ |
THETL ol E = (1 - AT EZETH x 100
2B A7F o] E = (1 - FFZ7bx1. 128 A7) x 100
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<EV-35> 220d = ALAFS AA7HE Blw 2 JA |7ty 4

9] ke

22 A A A E
& = = B! HAEE =y ATAEF FH ATESH
A3 5 AN 5 (371 (LF437h

DI 1,551 1,377 1,228 1,249
1) 2 n)? 6 6 292 383
3 gu)?) 140 140 140 140
5] 500 500 500 500
3 Hl 500 500 500 500
AArA7Y 2,697 2,523 2,660 2,771
= A
o]o) 5 4,500(40%)  4,200(40%) 4,400(40%) 4,600(40%)
SRR 300 7,050 6,600 6,900 7,200
°1e) & 40% 8,200 7,650 8,000 8,400

50% 9,850 9,150 9,600 10,050

Doaaan = 9
@A AL, YF): 500 /kg
gl

& =% AR AMEE, 1667 AkgE VIEo® 3§53

<THEFFEAAE A, WAL 2071, 20039 39 19>
2 2 283 kg, AE: 1060 A/kg, I 1100 kg, mHs: 2000 kg, A7 900 &

kg, &3 27 Ykg, F7E:

7R A=, 20039 5€E 129 U =
37 2883 A/kg, 1+ 3167 U/ke,

e 2u)7h 7] E>

ISP: 4,000 $V/kg, ©12F<d: 2,500 kg, oFdArA: 9

O

000 kg <A1 EHE7} HitA] 7]

3 kg <59

dlo

B X] HO]—

13160 HA/kg, MSG: 8 H/kg, 7H: 14500 HA/kg <(AHE=E
= - 2uj 7>
ok 2307 Y/kg, EA:

Fpz

>

M\

Y zeo)ad ATAE - FAEG 50 kekg FFTS)), fibrous casing 87Vke, 2E|7] 39/
HEE AT - FAEG 50 Ykgkg EFEES)), fibrous casing 87¥/kg, ~EIA 39/
g APAREIEHTD - FAEE 50 ke2kg FFHL)), fibrous casing 87%kg, ElA 3¢Y/E%

g AT - FAEE 50 kg
Aakd7h = - FARE + 2N+ eEv] + ]

*

FRAETE ol E = (1 - A= < 100
2BAZE ol E = (1 - FFEIPxLI=aH A7) x 100
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<ENV-36> HA 7] FEEL7] A7 vl

g 5 SA= A oA I
R Js e ks Js e ks Js

viel S eFkeg)  132.05  132.05  132.05 132.05  132.05 132.05 132.05
LR Ekke)  128.05  128.05  128.05  128.05  128.05  128.05 128.05
Hj gy $=8(%)  103.12  103.12  103.12  103.12  103.12  103.12  103.12
&7 loss(%) 2 2 2 2 2 2 2
Ve E 1 1 1 1 1 1 1
EHE(%) 0 0 0 0 0 0 0
A E T8 (%) 101.12  101.12  101.12  101.12  101.12  101.12 101.12
A=) (Dke)” 1,957 1,648 2,359 1,820 2,667 2,074 2088
B e (Hke)? 489 489 489 489 489 489 489
3 ) (Y /kg)” 43 43 43 43 43 43 43
A 78] (Y /kg) 500 500 500 500 500 500 500
74 B /kg) 500 500 500 500 500 500 500
AAA7HE/kg) 3,489 3,181 3,892 3,352 4,200 3,606 3,620

o 7 3,335 3,622 3,903

Doggel(dA): 1,979 Akg, HohEl(H%): 1,667 Ukg, SA(WF): 2,386 D/kg, 54
) 1,840 H/kg, SHA(EA): 2,697 Y/kg, A (FE): 2,097 D/kg, HA SAE(EF):
500 Y/kg <FHSHFTFELFEI A=, TRt Eu7])E, 20039 3E 19>

2 g 283 9/ kg, ¥ 1,060 kg, FIF: 670 kg, Ik 1,100 D/kg, "Hs: 2000
Akg, A7 900 A/kg, F3: 27 Ykg, 715 13,160 HA/kg, THAITh: 9 ke, 7H:
14,500 Y/kg <AHTFFE7FMA R A7, 20039 5¢9 129 712 = - 27
7k 3,167 Y/kg, & 2,307 U/kg, A 3 kg <FF HRvE Lvjrt V) E>

D BT 40 A/kg(Skg TGS, 2EF 3QEY

B =g 5% - B FA4F

e & =l T - 2YETF x 100

e =

(hEH] =& - FAH loss) x MEFE - BEHE
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ot
Bjie
»a,
ui
ik
ojt
o>
2
o>
o
&Y

wiel FFeF(kg) 13585 13585 13585  135.85 13585 13585 135.85
1R SFakkg)  131.85  131.85  131.85  131.85  131.85  131.85 131.85
i) 4=8(%)  103.03  103.03  103.03  103.03  103.03  103.03 103.03

&7 loss(%) 2 2 2 2 2 2 2
hETE 1 1 1 1 1 1 1
EFE(%) 0 0 0 0 0 0 0
A & (%) 101.03  101.03  101.03  101.03  101.03  101.03 101.03
LA EH (ke 1,959 1,650 2,362 1,821 2,669 2,076 2,090
B2 58] (Y /kg)” 661 661 661 661 661 661 661
3 20) (Y /kg)” 43 43 43 43 43 43 43
A7 (A /kg) 500 500 500 500 500 500 500
7 Hl(H/kg) 500 500 500 500 500 500 500
A7k 3,663 3,354 4,065 3,525 4,373 3,780

3 3,509 3,795 4,077 3,794

D BickE] (B3 1,979 kg STl (WE): 1,667 Dkg SAE): 2,386 Dkg, SA(W
B): 1,840 Y/kg, oHA (WA 2,697 kg, HA(WHE): 2,097 kg, HA A (Y F):
500 ¥kg <FHSHTFEAF3 A=, TUlAE Er7]E, 20039 39 19>

P T 283 9/ kg, A®: 1,060 kg, %5 670 H/kg, Ik 1,100 YU/kg, vHE: 2000

Arkg, A7 900 A/kg, FF: 27 ke, F718: 13,160 HA/kg, thAIth 9 kg, 7H:

14,500 A/kg <AHFF=E7HA R 2, 20039 59 12¢ 7|5 &= - Aol

a7 2,883 Wikg, M 3,167 D/kg, U 2,307 Wkg, =9 3 kg <5 F s

utE At 7>

FAEA 40 A/keg(Skg EATS)), 2EF 32

gF =3 TTF - E FYF

3

igé?"i‘ T H ©°
sy =& = 3 S5 - 21FETF x 100
AEFTFE = (NFY & - T4 loss) x 7M5T5& - BHE

- 178 -



A AEH(ES)

iy

o
A
A,
i
Ak
ol
>,
o
0,
>,
ol

s kS s & ks &

Wi T ke 11859 11859 11859 11859 11859  118.59 118.59
1P SheFkkg) 11409 11409 114.09 11409 11409  114.09 114.09
Ul ] =8-(%) 103.94  103.94 103.94 10394 103.94 103.94 103.94

&7 loss(%) 2 2 2 2 2 2 2
Tt & 1 1 1 1 1 1 1
B FE(%) 0 0 0 0 0 0 0
A F T8 (%) 101.94  101.94 101.94 101.94 101.94 101.94 101.94
A =0 (Lkg) 1,629 1,384 1,948 1,520 2,192 1,722 1,485
BAEE(Lke)? 252 252 252 252 252 252 252
3 0) (Y /kg)” 140 140 140 140 140 140 140
A7 M (L /kg) 500 500 500 500 500 500 500
4 v(Hkg) 500 500 500 500 500 500 500
A 7HR/kg) 3,021 2,776 3,340 2,912 3,584 3,114

3 2,899 3,126 3,349 3,125

=

S 33): 1,979 Dkg, St (H5): 1,667 Dkg, SA(EH): 2,386 U/kg, A
F): 1,840 Y/kg, oHA (YA 2,697 kg, HA(WHE): 2,097 kg, HA A (Y E):
500 ¥kg <FIHRTFEAFI AR, TR Zvi7]EE, 20039 39 19>

2w 283 9/ kg, AW 1,060 Y/kg, Fdk: 670 Ykg, tdk: 1,100 Y/kg, vFE: 2000
kg, F5F: 27 kg <AH@F=E7/FE R A&7, 20033 59 129 V& % - a7k
g 3,167 A/kg <5 StHEWE L7t 7w

ISP: 4,000 Y/kg, <14FA: 2,500 kg, oFE2EA: 9, 000 Y/kg <AlS Zvfetrh Fybx] 7]5>
FAEG 50 Ykg(kg EFTHL]), Nylon/PE film 87 kg, €A 39/32%

1P F =Y TTEF - = FYE

it F& = wist T - 3

TE& F o+ P x 100
AEFTFE = (NFY & - T4 loss) x 7M5F5& - BHE
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<EIV-39> 70| & AFF 24X A7 v

A A E (e 5)
g = 51eH ] 5 2
g4 9% 9w 9% 9 4E

o
e

vl g FFke) 10977 109.77 10977 109.77  109.77  109.77 109.77

PR Fekke) 9727 97.27 97.27 97.27 97.27 9727  97.27

Hi gk $28(%)  112.85  112.85 112.85 112.85 112.85 112.85 112.85
q

574 loss(%) 2 2 2 2 2 2 2
HEE 0.93 0.93 0.93 0.93 0.93 093 093
EFE(%) 0 0 0 0 0 0 0
A F 58 (%) 103.09  103.09  103.09 103.09 103.09  103.09 103.09
A =8 (Lkg) 1,429 1,217 1,705 1,334 1,916 1,509 1,518
B2 58] (Y /kg)” 218 218 218 218 218 218 218
) (D /kg)” 703 703 703 703 703 703 703
A7 (A/kg) 500 500 500 500 500 500 500
7 Hl(H/kg) 500 500 500 500 500 500 500

AL /kg) 3,350 3,138 3,626 3,255 3,837 3,430
3 3,244 3,441 3,634 3,439

D agE] (8 4): 1,979 Ykg, FHoE(WE): 1,667 Dkg, SAEA): 2,386 A/kg, SA(Y
) 1,840 W/kg, HA(E): 2,697 Ykg, St (EEF): 2,097 D/kg, A A (Y E):
500 ¥/kg <FFHRTFEAFI AR, TR Zvi7]E, 20039 39 19>

D 3F7bE 13,530 9/ kg, 2w 283 9/ kg, AE: 1,060 Y/kg, %7 670 U/kg, oI
1,100 ¥/kg, vhE: 2000 Y/kg, THAIth: 9 [A/kg <AHEF=TE7FAH R AH, 20039 5YE
129 7% % - v 7>
7 2,883 kg <& F SPUHRVE &vir) V5>
ISP: 4,000 Y/kg, N4FA: 2,500 H/kg, HdeFrls: 20,000 Ykg <Alg =wletzt ] 7]

=

o>

VA2 50 Ukekg EFR), £F 650 kg 2EF 3VEY
TREEGE = G FEY - B T

g R = uE FFY - LT x 100

AFETE = (N & - T4 loss) x 7M3TE& - BEFE
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E=e
FIV-40>9F <ENV-41>= 2Hol2d 2 HEd A7F] AAA7tE vug 2
o AFAE H7betAl ¥ 2HolAY AFAEE W ATy FAE Az
A7 E 2,697 /kgo 2 7S BHAl vEE oW, 7HE =& AMAVEE e
ot om Az u(3,624U /kg) BTt 927 kg(2F 26%) A X H]-&o] ZHAE AT
Zr9lol W AANAIE 2,837 /kg o 54T oAl o] W AR R
Zk7F 2619 /kg, 5179 /kg BT e v o] Lo Aow Hudt) A, YF
g F9E 7Veom AEs AFA Ay AL 7FE 2 Food bind A 2]+
7F 2,797 /kg, 2,542%0/kg, carrageenan A ¥ T 2,752%/kg, 2554%/kg, Food bind<}
carrageenan =3F A 2] 2,852 /kg, 2,572 /kg o 2 LFEFRTE
HEE ATE5 Adrtes We saeit2 Az 2,5238/kge® 7HE A
< B&o] A8HH, P w2 HEo] A8 ¥ WA A T91(3,331U/kg)E T 808
A/kg(SF 24%) A= H|&o] Azrdch Sicta]F-919 F BAA7ME 2,646 /kgo =
Ak, A kAo i AAUIRY 7h7; 2279 kg, 4509 /kg THEFS A
X

Fﬁogé%/\ﬂﬂﬂiﬂ{

o
)
i

Wt O
J
J

A =y AFAF Addrte ¥ vt 92 Az 26009
/kgol QaL<FEIV-42>, SlvtelF-9lol Hit AAA7FE 2,769 /kge 2 54 ¢HA 9
Ayt ARG ZH2E 2009 kg, 397U /kg 7HE A 2~ FH T

NFFE HUME = ATAS AAYUtE ¥E SgE R AxA 2,729
A<FIV-43>, Hit AYAA7EE 2,882%0/kgo 2 5413 okale] H AAL T
Bh Z7F 2049 /kg¥ 403 /kg A= A ATk

ool AIelA, =& o= BATEANA AAGE vFo] =& ¥ ol
gt Ji A7 2Holady B A EY AFAAFAAE SAFAY H T
gk o) oF 8%¢F 15% A%, =¥ ATAAEFE oF %% 12%°] H]& z
T A FHo] Atk wEkA Q17 FSle vste] ooz Grbrt e =5 st
295 ol &ate] AAAVIE WFa HAG olE S AAste] AFE z
=5

Srjshete] 26 HAAE & o]t

~
~
aQ
o
32
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o
A
A,
i
Ak
ol
>,
o
0,
>,
ol
Al

s kS s & ks &

i3t 5 #(kg) 102.7 102.7 102.7 102.7 102.7 102.7  102.7
oY F g(kg) 100.7 100.7 100.7 100.7 100.7 100.7  100.7
i) =8(%)  101.99  101.99  101.99  101.99  101.99 101.99 101.99

&7 loss(%) 2 2 2 2 2 2 2
Tt & 1 1 1 1 1 1 1
B FE(%) 0 0 0 0 0 0 0
A FE T8 (%) 99.99 99.99 99.99 99.99 99.99  99.99  99.99
A =1 (kg)” 1831 1551 2198 1706 2478 1938 1950
B 2] (%) /kg)” 6 6 6 6 6 6 6
3 0) (Y /kg)” 140 140 140 140 140 140 140
A7 (A /kg) 500 500 500 500 500 500 500
7 Hl(d/kg) 500 500 500 500 500 500 500
A 7R /kg) 2977 2697 3344 2852 3624 3084

3 2837 3098 3354 3,096

D BickE] (83 1,979 kg STl (WE): 1,667 Dkg SAEE): 2,386 Dkg, SA(W
F): 1,840 Y/kg, oHA (YA 2,697 kg, HA(WHE): 2,097 kg, HA A (Y E):
500 ¥/kg < SHTFEAHI A5, ULt Boir]E, 20039 39 19>

D 283 Ykg <AHFEEAAGR AR, 20039 59 129 7)FE % - Al
Q14FS: 2,500 Ykg <Al Zullerl H x| 75>

D A 50 YkgRkg ETHS)), fibrous casing 87U/kg, Z~E1A 39/EA

* - - - -
1PEEFEF =Y T - 5 FUYF
W] & = w3 T + 1FZ T x 100
AEFE = (T & - T loss) x 7FHoFS - BH5E
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<¥EIV-41> HE Y AFTAAS AAL7F vl

o
A
A,
i
Ak
ol
>,
o
0,
>,
ol
Al

i3t 5 #(kg) 111.1 111.1 111.1 111.1 111.1 1.1 1111
PR g(ke) 100.7 100.7 100.7 100.7 100.7 100.7  100.7
] & (%) 110.3 110.3 110.3 110.3 110.3 1103 110.3

&7 loss(%) 2 2 2 2 2 2 2
Tt & 1 1 1 1 1 1 1
B FE(%) 0 0 0 0 0 0 0
A F & (%) 108.33 10833 10833  108.33 10833  108.33 108.33
A2 (Dkg) 1622 1377 1941 1513 2185 1715 1726
B 28] (Y /kg)? 6 6 6 6 6 6 6
3 0) (Y /kg)” 140 140 140 140 140 140 140
A7 M (L /kg) 500 500 500 500 500 500 500
4 v(Hkg) 500 500 500 500 500 500 500
AL 7HR /kg) 2768 2523 3087 2659 3331 2861

3 2,646 2,873 3,096 2,872

D BickE] (83 1,979 kg STl (WE): 1,667 Dkg SAEE): 2,386 Dkg, SA(W
F): 1,840 Y/kg, oHA (YA 2,697 kg, HA(WHE): 2,097 kg, HA A (Y E):
500 H/kg < HFFTFEFFI Ax, A =ofr]E, 20039 39 19>

D 283 Ykg <AHFEEAAGR AR, 20039 59 129 7)FE % - Al
QIAFA: 2,500 Y/kg <Als Z=wiert x| 7>

D A2 50 Ykekg EATS)), fibrous casing 87Ukg, 2E17 39YEH

* - -
DFTFE = G FFY - B EQY

=

T& =3 FTH - 1P FIH x 100
= (&Y FE& - T4 loss) x /ETFE - BHE
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<ENV-42> F5F ATFHSRF JA7hH A7 v

3 5 stk s QHA] 3
Rk RiE Rk RiE R RiE

v et &% F(ke) 100 100 100 100 100 100 100
ALY ke 97 97 97 97 97 97 97
Wl &%)  103.09  103.09 103.09  103.09  103.09  103.09 103.09
&7 loss(%) 2 2 2 2 2 2 2
Tt & 1 1 1 1 1 1 1
B FE(%) 0 0 0 0 0 0 0
A & (%) 101.09  101.09 101.09 101.09 101.09  101.09 101.09
AN =1 (D/kg)) 1445 1228 1726 1348 1942 1526 1536
B (Lke)? 292 292 292 292 292 292 292
] (Y /kg)” 140 140 140 140 140 140 140
A7 (A /kg) 500 500 500 500 500 500 500
7 Hl(d/kg) 500 500 500 500 500 500 500
A7k kg 2877 2660 3158 2780 3374 2958

3 2769 2969 3166 2968

D BickE] (83 1,979 kg STl (WE): 1,667 Dkg SAEE): 2,386 Dkg, SA(W
F): 1,840 Y/kg, oHA (YA 2,697 kg, HA(WHE): 2,097 kg, HA A (Y E):
500 ¥/kg < SHTFEAHI A5, ULt Boir]E, 20039 39 19>

2 2 283 kg, AE: 1060 kg, I 1100 kg, mFs: 2000 kg, A7 900 &
kg, FF: 27 A/kg, F71E: 13160 H/kg, MSG: 8 HU/kg, 7H: 14500 U/kg <(AHe=&
7P R AR, 2003 5€ 12¢d VI = - A7k
07 3167 U/kg, BHE: 2307 Ykg, E9: 3 Ykg < SURuE 2wz 7>
ISP: 4,000 ¥/kg, <12FA: 2,500 Y/kg, oFEAEA: 9, 000 Ykg <AlS Z=wid7h B 7]&>

D A 50 kgRkg TS, fibrous casing 87kg, 2El7] 391/

* - - - -
DPLFF = NG FFY - B FYY
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<ENV43> &5F AT S@FZH7hH 4447t vlu

A AEH(ES)

3 % sohe) 54 9k A
94 WE wd 9E . 98 9s
i 5 HFke) 100 100 100 100 100 100 100

A=}
oY F (k) 98.57 98.57 98.57 98.57 98.57 98.57  98.57
i) &%) 10145 10145 10145 10145 10145 10145 101.45

&7 loss(%) 2 2 2 2 2 2 2
Tt & 1 1 1 1 1 1 1
B FE(%) 0 0 0 0 0 0 0
A F & (%) 99.45 9945 9945 9945 9945 9945  99.45
LA =W (L/kg)” 1468 1249 1755 1371 1974 1551 1561
B 58 (Y /kg)” 383 383 383 383 383 383 383
3 0) (Y /kg)” 140 140 140 140 140 140 140
A7 M (L /kg) 500 500 500 500 500 500 500
4 v(Hkg) 500 500 500 500 500 500 500
A 7R /kg) 2991 2772 3278 2894 3496 3074

3 2882 3086 3285 3084

D BickE] (83 1,979 kg STl (WE): 1,667 Dkg SAEE): 2,386 Dkg, SA(W
F): 1,840 Y/kg, oHA (YA 2,697 kg, HA(WHE): 2,097 kg, HA A (Y E):
500 ¥/kg < SHTFEAHI A5, ULt Boir]E, 20039 39 19>

2 2 283 kg, AE: 1060 kg, I 1100 kg, mFs: 2000 kg, A7 900 &
kg, FF: 27 A/kg, F71E: 13160 H/kg, MSG: 8 HU/kg, 7H: 14500 U/kg <(AHe=&
7FgR 2=, 200349 5€E 12¥ U = v
07 3167 U/kg, BHE: 2307 Ykg, E9: 3 Ykg < SURuE 2wz 7>
ISP: 4,000 ¥/kg, S14FA: 2,500 kg, oF&At: 9, 000 Ykg <Als Zug7t Htx| 75>

)RR 50 kg(2kg EAES)), fibrous casing 87Ukg, ZE17 3G

* — - - -
IHEEF =3} TTF - E FUE
W] & = st T - 1F BT x 100
AFETE = (N & - T4 loss) x 7M3TE& - BEFE
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oA 4 14 A AdE AAFATAES, = AFAAF)A tiste] s A
EAe o8 F4E& Hrrsta A 1 Adme A 2 dmo] AdE AFel g A
ASTLE AbESe] BUkA] FE B Fod SHEdE 24 stk

F 9 gy AFA S| die d5H 5 A
iEﬂOlﬂﬁé ZH?“J%Q A ARA AgFelA TR
e, FBN-20+CG A& 77} 7 =2 A5 e
z=To ARA A F3bel zteol7b gl oy, AAAHR Vs AFA A
g7t fAA R xRt 5% sow FrrEdon, 53] FBN-20 A
°F CG A7} 7|EA 0] £ o2 YEFETH(p<0.05). JHFA

[}
%94 ?‘%%oﬂfﬁ RE AYTES 60 o4 WrkE wol £ FAL FA%D

7
& e AFASS =l B/ }f%ﬁoﬂ*i ﬁ—’F% worow, 37t
7

ol
v, XLiﬂX# 71374 ol A 8.001’%91 qrre wdn. uxd A

AT A, F '
AT L Frioh 2A FRIA e WrhE wekh

L Al digk A Aejrrd 38 9 A A
1AbA % TRl ALk va oA
W7, SAar) aFgEar), 94ny AE
= 77 3,181%0/kg, 3,3549/kg, 2,776 /kg, 3,138 /kgo 2 LHEFSITE Ak 7bol A 3
ulu], #Eln], 7]geld & 40%= HEe 7 AFe TF=7HE 53009/ke, 5,600
Akg, 4,650 /kg, 5,250/ kgolOiE} Eisl lx}7P(J+UH7})% =T A 40%°]

o|olES A& 7t AFE 7HAL 9,65 o%/kg, 10,2009 /kg, 8,5009/kg, 9,550 /kgo]

Atk Al 3% 4de] A, AnA 75w AR A At xﬂﬁA T Al A S A F<]

H &S A ay] FdEa], A 1FgEar], 9auE AFE, Fold 15

Z2AA Y ZZE 19.2%, 27.2%, 38.9%, 14.7%C. 2 Vel =, FAAS Eol7] faA

= AEEVE 22 AFY oldES ¥ol AsHeR TS FuEE et du
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HEE7} e AFE odEL B WES F7b] }E oo Frisistelo} &

o
FHA A1) nFFEaT|] A AAze] PN F dESo] x| v
g oldE g YuFord mEs Suste dart slen, VA 4§

o)
T 40%2] ol ES A&7 AL THAe] va wouw Zh A A gHA o]

[e)
olES wHHog zAstojof 3 ot 2xhdE ANEAFe] AAsE via 9 A
4 AibA S FA 2y, AHelg AT, HEE ATAEE, = ATAS

FPEAE7h, @58 ATAS(ELF LRI Ao At A7 2,6979/kg, 2,523
kg, 2,6609/kg, 2,771 U/kgS 2 EFGTE A7t A o] &S 40%= A &¢ 7t
AE] FHEIE 4,5009 kg, 420090 /kg, 4,400 /kg, 4,600 /kgo] ATh. Au| AR
7hE 3 ETHA A 40%2] oGl E S A&s A 747} 8,200¥/ke, 7,650 /ke,
8,000¢)/kg, 8,400 /kgol ATt ~Elola2yH IHE Y AFAHFES Am T dEFo] A
Aok HlEo] wfg- Eom R WA A oA A FujA] ode]olE S HH
3 zAgThE FEF90 Ao wE oS At B sAHoR

ok =3, gy AFAAES A e o FEHE Este]

s

<3l
=
A 55 S8 Avfd 5+ s Aotk

oX
o|\
=
Sh
1

18190 /kg, 3,354 /kgo & 71 vhA U
= ANANE U WA okdow Axd wrh 1,0199/keg(SF 24%),
%_

1,019 /kg(%F 23%) A% W&ol FAHATH HAHF AFS 1xde JEAFE

1,
v
o
=
N

A
Az AAeA 2o 2Heay @ AEY ATASS WE AGURAR Az
= 9

) A7 7t 26979 /kg, 2,523 /kg o2 W okl o7 A x3k wjH ) 927
Alkg(SF 26%), 808U /kg(SF 24%) o] vl&o] Azrdnh &g b 2 153
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