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<SUMMARY>

R&D objectives

O The final goal of the study

Development of low-sodium meat products with 60% sodium-reduction efficacy
Maximum sodium reduction effect (more than 40% sodium substitute effect + up
to 20% sodium absorbent inhibition)

O Detailed objectives of research

(D Acquire materials to increase sodium salt substitute effect in low-cost materials
@ Obtaine sodium substitutes from sodium-containing plants

@ Search and acquisition of biopolymers to reduce in vivo absorption of sodium

substitute material

@ Measurement of stability of sodium substitute material

R&D details

O Development of sodium substitutes
(D Acquire salty taste materials from low-cost materials

@ Search and acquisition of sodium substitutes in sodium-containing plants

O Development of in vivo absorption control technology for sodium
(D Development of in vivo absorption control technology for sodium by using

sodium substitute material and non-digestible biopolymers

O Verification of the efficacy of sodium substitute material

(D Development of a technology that combines sodium substitute with biopolymers
encapsulation to reduce in vivo absorption of sodium substitute material

@ Measurement of /n vivo absorption and structural changes of sodium
substitute materials through in vitro digestion and animal testing

(@ Verification of in vivo absorption and safety of sodium substitute materials in

meat products manufactured from sodium substitute materials

R&D
performance

<Technical aspect>

(D For the first time in the world, it will be able to develop a dual sodium
inhibition technology that will inhibit absorption of sodium substitutes and
sodium ingested.

@ Develop health-oriented low-salt meat products using sodium substitute
materials and industrialize them after transfer of technology to industries.

@ Application of sodium reduction and sodium reduction technology to other

low-salt foods development

<{Economic and industrial aspects>
(D By producing high-quality health-oriented animal products, sodium intake is




reduced, thus contributing to the improvement of national health and
contributing to the development of livestock industry.

@ Improving the international competitiveness of food companies and agriculture
by improving the quality of processed foods

@ To contribute to the development of the traditional food industry by applying
it to the manufacture of traditional foods with high sodium content

@ To contribute to the development of national industries through the growth

of a healthy economic population

Practical use

<Practical use plan>

(D Developed technology is transferred to industry by patent application.
@ Productized by research participants and sold to the market

@ Application of sodium-reduction technology to other food groups

@ Recruitment of graduate students in R&D courses to the companies

plan and concerned or the companies concerned
expectation
effectiveness
<Expectation effectiveness>
(D Helps improve national health by reducing sodium intake
@ Increase the added value of animal products
@ Improving the international competitiveness of imported animal Products
Sodium , )

Key words Meat product Biopolymers Peptide Halophyte

replacement
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- A% 2. 12 9 ICR A38# 120ve]l & 1+
o] 10% 8 2lol& skl A3 2olo] AR

2 5ol 4578 YEF tAATE 2
40%) 24 FostHA, d43 &

A3t

EH

=

FiE SAFEL

o FHE U=

Ag713tE AX

il

FAL IRk wAF

At 20mke] 4§l e
0 0%, 10%, 20%, 30% %
gt YEF tAA

- Agol FAM} FA 4F F 2% APAE CO, h22 JYANN F D 9, 2% L A
27] & HES A T2 ol&std J9 A, T AAFAS WA 9 54 AFRE
sl

- BAGE: AoldAF, 27 TAGL A%, W% A B, 281 DolaF, UF 5),
FYRH(FF JEF FF ST, MIT 5 24 LitF o] 8)

- o5 13] o] WA ES AASH YEF FF EAHAXEUY YEF T vlw)

1 BEAYE 2lo] vy

Items (g/kg) Contents

Casein 329
L-cystine 3
Sucrose 100

Corn Starch 228.96
Maltodextrin 132
Cellulose 50
Soybean Oil 100
Mineral Mix 42
Vitamin Mix 12
Choline Bitartrate 3
TBHQ (antioxidant) 0.04

Total 1,000

o A 2 FF AN AFH A5 e ER) !

- HEF AILAE A X3 SAF] in vitro 235 = < vulg &% W3

- YEF ALAZE Az SAFo| i vitro £235HE ¢ UEF tiALAY dv|7dshy

ELEREE

- AolA HEE QALAZ AxF SAES FoAstd JES UAzAe] AFS AR}
MAE a8 5 UES #% JES tAade A04sy 2w 5) 24
- UEFS AAY F4 dAEsel 4 Be UEE dAcAY] 5 2 ¥ 74
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%) 24 Baod $Fo FAL FHH AL 5 dE UEF dALA $F 9 24 79
<HZ3 3w 2 AzFAHY oA>
D whghH]
04 F@
A = T4 ¥1(%) H| 31
“A Mix | 7}& Mix 2
;5 2,100 - 2,100 70.0
1 -(Gmm) - 450 450 15.0
Ice 200 100 300 10.0
California ham spice - 27 27 0.9
Regal brine mix (14,2204 4F3}) 36 - 36 1.2
Nucleotide (3}4Fzw]5) 9 - 9 0.3
Phosphate (& 2:0]3l¢) 6 - 6 0.2
NaCl(&=)%" YEF thAA 39 - 39 1.3
Sugar(A &) 15 - 15 0.5
& A 2,393 577 2,970 99.4

2) A ="
O 9A Mixing : 9%

= Mixing % Ice <

@ 2¢d dA =AGLTIsh

@ 7F& Mixing : @A mixing S(@)el California Ham spice

WA % 205 Mixing
@ =A : PVDC ==

Net Casing® <= €
o]3}ell A 30%, 100°C ©o]3}ell A 30%
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Pork sausage seasoning - 24 24 0.8
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@® HZE 4318 &% 12Co]3t HA Cutting &

(2) Mixing™
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E3)] 20&37F Mixing)ste] 19 9A5A(GC o]shet

@ Mixer2 Og F¢ 5 FAF Z4EYE lcest A H7bste] F 208 94 g

D =4 : PVDC T+ Cellulose
@ 4
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b. Cellulose : 60C ©o]s}ollA 204, 65C ©]3stol A 30+, C 80C o3l A 30+
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- AF AL BT A

(&F4: 2D

g 3 g2 &AM
UYEF T A= 2,000~5,000/kg (WE715) 2,000~5,000¢/kg (WE71)
Biopolymer 45,000 /kg (chitosan 7]1&) 45,000 /kg (chitosan 7]1&)
R 7] AL 3,000 /kg (=4 =) 3,000/kg (WA =5 718
A 117 =4 1,000 /kg (FHAF =) 1,000 /kg (54 =5 715)
= - 1,00094/kg (=4 5 71%)
AR 5 FZFA - 6,000 /kg FARAE 71+
FA = 30,000 /kg (£ FAR) 30,000 /kg(&% F4l =)
F=H 1,0009/kg (F=Z11) 1,0009¥/kg (F==11)
7}&-H] 1,000 /kg 1,000 /kg
e E 500¢/kg 500¢/kg
nlA & H 100 /kg 100 /kg
/2 EE 100 /kg 100 /kg

& AT
AlE o7

| m™g | 8SME30 | USEomm YR smE e 00w

1week Tweek AL LHIES YE 20

- Ad 112 8 ICR Ad83 12008l & 1593 4871E A &, 1 L3 gk i3 A&
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A 2.7

=

2016. 12¢ 13¢

D +%

100
10
1.0
0.5
0.5
0.5
0.05
0.03
0.005
0.01
0.01
0.01
0.01
0.02
112.14

E
=

ICE
A
H]
Al

Y
=

EnfEdo|~E



3 EA 2] -u) g

%9 2kg) T4 ) w7t o | Avg
A =1
=F 27 %) (2/kg) (kg | (kgMT)
SRS E S 100.000 100.00 89.17 5,000.00 4,458.71 1,039.74
ICE 10.000 10.00 8.92 300.00 26.75 103.97
A 1.000 1.00 0.89 500.00 4.46 10.40
EHlE 0.500 0.50 0.45 1,500.00 6.69 5.20
reg 0.500 0.50 0.45 1,500.00 6.69 5.20
rtzr 5 0.050 0.05 0.04 15,000.00 6.69 0.52
o} 7 0.030 0.03 0.03 5,000.00 1.34 0.31
Q4 0.005 0.01 0.00 4,000.00 0.18 0.05
s 0.010 0.01 0.01 8,000.00 0.71 0.10
FuHE g 0.010 0.01 0.01 8,000.00 0.71 0.10
ErnlEHo|~E 0.005 0.01 0.00 3,000.00 0.13 0.05
e 0.010 0.01 0.01 5,000.00 0.45 0.10
HE&g 0.020 0.02 0.02 15,000.00 2.68 0.21
A 112.14 112.14 100.00 4,522.87 1,171.16
AR ] 91.12 4,963.53
For.+& 110.23
TR 1.00
7FE&95 0.85
Y5297 0.97
FA B3 3.00
753 3.00
A2 84.06
EXTE 84 5,905
AREA 54 9,905
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633498 - AxU7F L T}

T 5 Loy A =4 H] &(%) 3 (g) H] 31
HZ1 5930 5400 32,022,000
Hzu 5930 5400 32,022,000
BEERERE 5400 33,655,991 ok
W=gA 80 10,800 864,000
S EHA 180 5400 972,000
wan 297 10,800 -
BOX 1,000 540 540,000
) 20,000
A 2,396,000
ZAA 207 4,792,000
183,250 *1.183,2509
o seronmy L5500 #13.149,5009)
e 1,620,500 #6].115,750%
480,000 a5 20,000
950,000 7] £.25.000,000/202
50,000 A454211:1,000,000/202
500,000 QI E :4,000,000/202
247w 1,022,222 500,000 Z}22 10,000,000
100,000 s 2R E P
100,000 24 2,000,000/202
33,333 ]
) 1A H] 4,651,472
A 7Hkge 7,679
A | 5400  AzwA 41,465,472 BIHA(10%)/ke@ 8,447
o] £:(10%)/kg@ 9,201
A AF 2 7HEA@ 1,920
A | 21600 AzEA 41,465,472 B 7LA(10%)/EA@ 2112
o] £-(10%)/EA@ 2,323
5,400
] ] 300kg /13] ]
TA(22:3) i ] 300kg /13]
54000k J2urolly/3smoke/2A13H| AU 7.200kg /2tro11y/3smoke;g3, R
19-3:3
W& 4 k=1 W& 4 k=1 o
e 1 1 e 1 1 10
3 %5, %1 %) 3 2 BE) 2 1 1
gt 4 o] 4 2 Hj) & 2 2
A9y 1 1 A 24 10 14




@) F&FA 28 (Na thA] : NaCl 50%, KCl 40%, MgCl, 10%)

773 B1(%)

dRAEH H] .
AA kg | 7HEET A
eR=IE =S 100
ICE 10
AAA-1 1.0
A 0.5
£nE 0.5
— 05 AAF-1 : NaCl 50%, KCl 40%, MgCl, 10%
B R = 0.05
o] ek 0.03
ol 4k 0.005
s 0.01
oF v} ot 0.01
EnEHo|AE 0.01
EFgEH 0.01
H| E But 0.02
Al 112.14
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A g -mgvI(Na thA : NaCl 50%, KCl 40%, MgCl, 10%)

A Fke) T3 vl kaods = A4
YA =
A | (%) (H/kg) (¥/kg) (kg/MT)
gS 100.000 100.00 89.17 5,000.00 4,458.71 1,035.12
ICE 10.000 10.00 8.92 300.00 26.75 103.51
A A (A D 1.000 1.00 0.89 8,000.00 71.02 10.35
EHlE 0.500 0.50 0.45 1,500.00 6.69 5.18
ey 0.500 0.50 0.45 1,500.00 6.69 5.18
Aitzu s 0.050 0.05 0.04 15,000.00 6.69 0.52
o)) 7 0.030 0.03 0.03 5,000.00 1.34 0.31
A4 0.005 0.01 0.00 4,000.00 0.18 0.05
nhs & 0.010 0.01 0.01 8,000.00 0.71 0.10
- 0.010 0.01 0.01 8,000.00 0.71 0.10
EnEyo|2E 0.005 0.01 0.00 3,000.00 0.13 0.05
= 0.010 0.01 0.01 5,000.00 0.45 0.10
HERE 0.020 0.02 0.02 15,000.00 2.68 0.21
A 112.14 112.14 100.00 4,569.38 1,165.96
¥ & 91.12 5,014.57
For.s+& 109.74
FTAZ] 1.00
7tE 4895 0.85
Wy e97 0.97
SAELS 3.00
T%3 3.00
ALk 83.66
EXTE 84 5,994
ARA = H 5,994
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53

Fok

AL g-Axd7F & Fuj7kNa oA : NaCl 50%, KCl 40%, MgCl, 10%)

T = =7} FUF = =) H &%) ) H] 31
AEH 599 5400 32,367,600
AFH 599 5400 32,367,600
2324 594 5400 32,367,600 vl 3
W=gx 80 10800 864,000
9m4x 180 5400 972,000
28)7) 10,800 .
IR
BOX 1000 540 540,000
e 20,000
7 2,396,000
z A B0 4,792,000
183,250 *1}:183,2509)
1,345,500 #14:149,5009
=) 3,629,250
1,620,500 *0]:115,750 9
480,000 Bel 54 ;20,000
250,000 77 £.55.000,000/20
50,000 43 421:1,000,000/20]
500,000 QU= 4,000,020
EEEN 1,022,222 500,000 b2 : 10,000,000
100,000 A B E B
100,000 2%H : 2,000,000/202
33,333 FErsE
= -8], LA H A 4,651,472
A7 kg@ 7,743
Aarer | 5400 A=A 41,811,072 27A(10%)/kge 8,517
o] £(10%)/kg@ 9,369
A AA7HEA@ 1,936
Aarer | 21,600 Az A 41,811,072 S7HA(10%)/EA@ 2,129
o] £(10%)/EA@ 2,342
5,400
. 300kg /13] :
FACE) s 300kg /13]
54000kg | Ztrouilzsrg‘fe; A EAUE® 720k /2trolly/35moke/%>/\] Y458
Hg 34 | IR B 5 o
el 1 1 R 11 1 10
3%, 94 3 2 EER 2 1 1
2o o] 4 2 Hj & 2 2
F4.09 1 1 7 24 10 14




Q) $x3

$219 - gl

T #Fke) T/ ©@7k =9 Ay
dRA 5
A Ry 27 (%) (l/kg) (d/kg) (kg/MT)
5 72.50 72.50 71.87 5,000.00 3,593.73 838.03
A 13.87 13.87 13.75 1,500.00 206.26 160.32
ICE 11.13 11.13 11.03 100.00 11.03 128.65
A 1.02 1.02 1.02 500.00 5.08 11.84
g 0.45 0.45 0.45 1,500.00 6.69 5.20
A 0.15 0.15 0.15 1,500.00 2.23 1.73
LR = 0.10 0.10 0.10 15,000.0 14.87 1.16
o ek 0.43 0.43 0.43 5,000.00 21.31 4.97
Ak 0.20 0.20 0.20 4,000.00 7.93 2.31
Tt 0.05 0.05 0.05 8,000.00 3.97 0.58
FoEE 0.05 0.05 0.05 8,000.00 3.97 0.58
a2 0.05 0.05 0.05 3,000.00 1.49 0.58
HERZ 0.02 0.02 0.02 15,000.00 2.97 0.23
SdENE 0.85 0.85 0.84 15,000.00 126.40 9.83
%l 74.85 26.02 100.87 100.00 4,007.93 1,166.01
AR 88.97 4,504.99
For.<#& 112.41
TAE2] 1.00
7t 895 0.95
Y897 0.97
CRCAACE, 3.00
7353 3.00
A& 96.66
SETFE 97 4,661
ARA g 4,661
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$AF-AzATL B o))

T = 47 B = A B] &(%) K] H] 31
HZW 4661 4,500 20,974,500
HZEH 4661 4,500 20,974,500
A5 20 A 4,500 20,974,500 W] 3
W=z 180 18,000 3,240,000
ay 10 36,000 360,000
—— 2Bl A 20 18,000
BOX 800 600 480,000
7] e} 20,000
A 4,100,000
ZAA 2 A 8,200,000
183,250 *1t 183,250 4 (ch 21 )
1,644,500 1t 149,500 (Y ¥k
= 5-H] 3,621,000 1t :115,7509
1,273,250 *6q1:115,750 ¢
520,000 Bz A1) ;20,000 2621
250,000 7 7] £ £:5.000,000/20Y
50,000 2438+4711:1,000,000/20
500,000 A E  :4,000,000/20Q
A7) 1,022,222 500,000 7}2~& 10,000,000
100,000 T, 2R E B
100,000 <1 : 2,000,000/20%
33,333 FETFTR
5], A H A 4,643,222
Az A7 kg@ 7,247
AR | 4500 R 32,610,722 B714(10%)/kg@ 7,972
7 o] £:(10%)/kg@ 8,769
Az A2 7HEA@ 1,812
Ak [ 18,000 32,610,722 B (10%)/EA@ 1,993
A o] £:(10%)/EA@ 2,192
4,500
250kg /13] 250kg /13]

EAQ2x3) :3,000kg | /2trolly/3smoke/3AIZH1Y -| A3 : 4,500kg | /2trolly/3smoke/3 A TH1Y -2

2% Soes

W& <4 k5 o W& 4 k5 o
e 1 1 =4 1 1
43 2 1 1 g 3 1 2
AE 2 1 1 Az
%3 2 1 1 z% 4 2 2
o) 4) 2 1 1 o) % 1 1
RS 2 1 1
A 23 12 11
4 o](tray) 3 1 2
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(4) %18 (Na A : NaCl 50%, KCl 40%, MgCly 10%)

S g-vigul(Na A : NaCl 50%, KCl 40%, MgCl, 10%)

- =4 H(kg) T @t 29 Arks)
9A | MF | 24 %) Qg | (A | GgMD
A5 72.50 72.50 71.87 5,000.00 3,593.73 838.03
A 13.87 13.87 13.75 1,500.00 206.26 160.32
ICE 11.13 11.13 11.03 100.00 11.03 128.65
A A 4 1.02 1.02 1.02 8,000.00 81.21 11.84
A 0.45 0.45 0.45 1,500.00 6.69 5.20
reg 0.15 0.15 0.15 1,500.00 2.23 1.73
A kzv s 0.10 0.10 0.10 15,000.0 14.87 1.16
o 7k 0.43 0.43 0.43 5,000.00 21.31 4.97
A4k 0.20 0.20 0.20 4,000.00 7.93 2.31
s 0.05 0.05 0.05 8,000.00 3.97 0.58
it 0.05 0.05 0.05 8,000.00 3.97 0.58
A& 0.05 0.05 0.05 3,000.00 1.49 0.58
H ERZ 0.02 0.02 0.02 15,000.00 2.97 0.23
B s 0.85 0.85 0.84 15,000.00 126.40 9.83
A 74.85 26.02 100.87 100.00 4,084.07 1,166.01
aF 7| 88.97 4,590.57
For.s+& 112.41
TAE2] 1.00
7+ 4595 0.95
Wy 597 0.97
T3 3.00
7353 3.00
A& 96.66
HEXETE 97 4,749
A2 =] 4,749
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FRY-A=L7F 2 Fuj7kNa A : NaCl 50%, KCl 40%, MgCl, 10%)

T 14 947t BT =4 H]-&(%) ) H| 31
HFH] 4,749 4,500 21,370,500
HZHl 4,749 4,500 21,370,500
A FA 58 A 4,500 20,974,500 Hl 31
WA 180 18,000 3,240,000
A 10 36,000 360,000
AT | 2=EHHA 20 18,000
BOX 800 600 480,000
71 ek 20,000
Al 4,100,000
ZAA 52U A 8,200,000
183,250 *F :183,2504 (81 )
1,644,500 *F :149,5004 (L M)
= -H] 3,621,000 *F :115,750¢
1,273,250 *a3]1:115,7504
520,000 B ZAH] ;20,000 2621
250,000 Z 7] & 5:5.000,000/20
50,000 243+4=11:1,000,000/20
500,000 ddiE  :4,000,000/20L
A 1,022,222 500,000 7}25 10,000,000
° 100,000 A, A5 E, e ]
100,000 <+4=1] : 2,000,000/20
33,333 FE44E
=], g e A 4,643,222
A T 7Tkg@ 7335
Ak | 4,500 - 33,006,722 271A4(10%)/kg@ 8,068
A o] 8-(10%)/kg@ 8,875
PER A2 7HEA@ 1,834
A4k 18,000 33,006,722 E71A(10%)/EA@ 2,017
A o]-&-(10%)/EA@ 2,219
4,500
250kg /13 250kg /13]
EA(2=8h  :3,000kg | /2trolly/3smoke/3A 71U -| EAI(3=2h) : 4,500kg | /2trolly/3smoke/3 A1 XH1Y -2
=3 =3
Y& Zd =1 o Y-8 4 k=1 =
g 1 1 =4 1 1
23 2 1 1 wp =3 1 2
78 2 1 1 Az
33 2 1 1 7 2 2
=2 2 1 1 Hj & 1 1
2~E}g 2 1 1 5
Zo|(tray) 3 1 2 A 23 12 =
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(5) M Ag A

) A5k 2 ) A - )

U FHke) T4 H haods =9 A9
A A =8
A Al =3} 27 (%) (H/kg) (H/kg) (kg/MT)
-5 20.22 47.18 67.40 67.38 4,000.00 2,695.19 785.62
A 20.28 20.28 20.27 1,500.00 304.11 236.39
ICE 2.92 6.80 9.72 9.72 100.00 9.72 113.30
A A 0.42 0.70 1.12 1.12 500.00 5.60 13.05
HEZT 0.20 0.20 0.20 15,000.00 29.99 2.33
A4k 0.06 0.14 0.20 0.20 1,500.00 3.00 2.33
A8 0.15 0.35 0.50 0.50 1,000.00 5.00 5.83
B s 0.40 0.40 0.40 9,000.00 35.99 4.66
LR = 0.02 0.04 0.06 0.06 1,500.00 0.90 0.70
287 0.15 0.15 0.15 10,000.00 15.00 1.75
A 23.79 76.24 100.03 100.00 3,104.49 1,165.96
AR ] 90.28 3,456.43
For.+& 110.76
THE2] 1.00
7+ 595 0.95
W E&97 0.97
IHEDS 3.00
753 3.00
Arta& 95.15
EXTE 95 3,614.03
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A LA A A L7 B B 7

T 13 47t B = 4() H]-&-(%) 3+ (g) H] 31
Bl 3,614 4,500 16,263,000
Z &) 3,614 4,500 16,263,000
A FEA 51 A 4,500 21,201,803 H] 31
WA 180 18,000 3,240,000
Iy 10 36,000 360,000
TAANF| 2=EFA 20 18,000
BOX 800 600 480,000
71 e} 20,000
Al 4,100,000
XA T H A 8,200,000
183,250 ¥t :183,2504 (8l F)
1,644,500 1 149,500 (L ¥E3)
=54 3,621,000 g :115,750¢
1,273,250 *ad1:115,750
520,000 Eg]3AH] ;20,000 x26<1
250,000 271 85:5.000,000/20
50,000 Z+3+411:1,000,000/20
500,000 A= :4,000,000/204
2 A 1,022,222 500,000 7F2~5 ;10,000,000
17676 2=~ ST
100,000 T, ARE e
100,000 <+%H] © 2,000,000/204
33,333 TETTE
=74, 48] A 4,643,222
A 2] A4 7 kg@ 5,800
A | 4,500 - 26,099,222 271 (10%)/kg@ 6,380
A o] £(10%)/kg@ 7,018
PES A A 7HEA@ 1,450
A4k 18,000 A 26,099,222 HI71A(10%)/EA@ 1,595
o] 8-(10%)/EA@ 1,754
4,500
250kg /13] 250kg /13]
EA(2<=%h) :3,000kg | /2trolly/3smoke/3AIZH1Y-| EA(B=EH) : 4,500kg | /2trolly/3smoke/3A TH1Y -2
2%k =%
-8 4 22 o & Zd 22 o
e 1 1 4 1 1
k! 2 1 1 w3 3 1 2
718 2 1 1 Az
%3 2 1 1 % 4 2 2
iR 2 1 1 Hlj & 1 1
2EHg 2 1 1 ]
A 23 12 11
4 o](tray) 3 1 2
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6) FABEAA A (Na A« NaCl 50%, KCl 40%, MgCl, 10%)

) 2k A & -ul gHH](Na A : NaCl 50%, KCI 40%, MgCl, 10%)

AU Fke) T/gH 1= = A9
A =
A =3} 27 (%) (¥/kg) (Y/kg) (kg/MT)
W5 20.22 47.18 67.40 67.38 4,000.00 2,695.19 785.62
A 20.28 20.28 20.27 1,500.00 304.11 236.39
ICE 2.92 6.80 9.72 9.72 100.00 9.72 113.30
A A 0.42 0.70 1.12 1.12 8,000.00 89.57 13.05
HEZT 0.20 0.20 0.20 15,000.00 29.99 2.33
A4 0.06 0.14 0.20 0.20 1,500.00 3.00 2.33
A8 0.15 0.35 0.50 0.50 1,000.00 5.00 5.83
Egei s 0.40 0.40 0.40 9,000.00 35.99 4.66
iz 5 0.02 0.04 0.06 0.06 1,500.00 0.90 0.70
H A uE7H 0.15 0.15 0.15 10,000.00 15.00 1.75
A 23.79 76.24 100.03 100.00 3,188.46 1,165.96
& 90.28 3,531.64
For.+& 110.76
THE2] 1.00
7t 4595 0.95
Wy =897 0.97
THEDS 3.00
753 3.00
A& 95.15
EE2TE 95 3,711.79
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AL AA A -A 27 2 de7HNa g NaCl 50%, KCl 40%, MgCl, 10%)
[€]

T 9 47 B = A B] &(%) K] H] 31
Bl 3,712 4,500 16,704,000
Z &) 3,712 4,500 16,704,000
A FEA 51 A 4,500 21,201,803 H] 31
WA 180 18,000 3,240,000
a9y 10 36,000 360,000
ZAAE| 2HHA 20 18,000
BOX 800 600 480,000
71 e} 20,000
Al 4,100,000
XA T H A 8,200,000
183,250 ¥t :183,2504 (8l F)
1,644,500 *:149,50049 (L ¥ )
=54 3,621,000 *3 :115,750
1,273,250 *011:115,750
520,000 Eg]3AH] ;20,000 x26<1
250,000 71 8 £:5.000,000/20Q
50,000 Z+3+411:1,000,000/20
500,000 A= :4,000,000/204
2 A 1,022,222 500,000 7F2~5 ;10,000,000
17676
100,000 T, ARE T
100,000 <+%H] © 2,000,000/204
33,333 TETTE
58], g H] A 4,643,222
A | A4 7 kg@ 5,898
A | 4,500 - 26,540,222 271 (10%)/kg@ 6,488
A o] £(10%)/kg@ 7.136
PES AL 7HEA@ 1,474
A kEF 18,000 A 26,540,222 HI71A(10%)/EA@ 1,622
o] 8-(10%)/EA@ 1,784
4,500
250kg /13 250kg /13]
EA(2<=%h) :3,000kg | /2trolly/3smoke/3AIZH1Y-| EA(B=EH) : 4,500kg | /2trolly/3smoke/3A TH1Y -2
223 =8
W& 4 k5 o & Ea! k= o
e 1 1 =d 1 1
43 2 1 1 3 3 1 2
A 2 1 1 Az
%3 2 1 1 % 4 2 2
24 2 1 1 Hj & 1 1
2EHg 2 1 1 ]
A 23 12 11
Zo|(Tray) 3 1 2
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4) AdAFe] Ads A 9
(D Arhstell W Al dd 3

O 137158 AF NS FE3 S7F - A57hew ANEE FE3] S71stal e FA

O AdAZe] A8A 5 A&EHoz F71sta 9l FA - =@ ATeA 827
AR Fof =

O AZAM= Ad AE5AFS 2FlE detal sloy, gdd A4 A57keFe] Adol
st

O 7 7he& Aadgol #&3] S7F - U2 S7hsdAe) A% A7&60%)0] ¢ =&
44

O “EFS] FFs = AFAFY ML &5 a7ty AR 28 =2 + o

O AAFe] W 8 A7 d&stA] X3 &4 - gFsiAs LuA 27 Wkgol plFsith

O vl=e] A7 AFAGS] FEE 2006 7|F22 oF 8499 E@o] o]=21, wjd 6%
ol & AFAE Hola Itk R, 2009).

O Q&9 AR AFAEY FRE 2005 7|F2& 7,039 el o229 wid 4%
FEOE st JTh(H A, 2007).

O =9 35 SA7E GdsiA= dov B4 Fe AFFES of 5009 Iiu el 2=
AR FAHIL Yok, B ohyet AFREAEFR LHAZFE 157 30% o139 S+
LR AL T4 eF, 2007).

O o3 A AlA o= YaadM= YEF F5 AMAE /Hdst] 2F7tao 283 d=

Ael ARg Aoz zAET ek
Folu YEFO 4F %] 2o Sedame oflg Bu), §yo Be Yelso] 43

7 AsAE Adstr] A ATE T

O =y =9 A7l osf /e AmE = &5 FF AsdfAe |34+F,
A3tul v 45, MSG E3ES o] &3to] 7 AFol(Lo® Saxa So-low salt, Morton Lite
Salt® &) F& o]F1 Yo, ARANA auASdA ETE 5§ dA EE L AE
d7goltt.

O ml=oly FHd=
YEFo| sl e
AAsts S Adsta AW HEF F Al Hdol 453 o< gle A=

FAE AL AT
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D AgAFe HAANE A8 - Z2AF AAAF B AA S7hEAF A 8ol s

@O @A AL A E T SAE A A F

A 2FA F T A AFEE 12k | 22k | 3 AAFEH(ton) | oA AFEE(ton) Gl
f+3FA 28 O 3 25
EA|npsAE A O 1 10
HF
RV O 0.1 0.5
] oy O 0.1 0.1
H o] 7 F w o] A skakA 4k O 2 2
vk =52Hola | O 1 1
IS L]z O 0.1 0.1
H A B O 0.1 0.1
SA =7~ O 15 25
QLA =7h A~ O 2 2
S
2 A =7 2 O 8 10
AT X ZETF2 O 4 5
= Al 36.4ton 80.8ton

12 A 8AE - 20179 029 ZA 4

22 ALAE - 2017d 069 SA9A
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@ 2017d 2373

AAlE T A9 A8AF

A A F Y AEE 124 | 22} | 49 A4beE(ton) | oA AREH(ton) | Wl
QLA vl F O 0.75 15
nEZX O 3.75 7.5
= g 23 O 12.5 25
EA| S vl oby O 2.5 5
7| O 1 2
oFd & ok Zn) Ol O 1.75 3.5
H Ay A A A O 1.0 2
A A F
=N A O] O 1.0 2
S O 0.5 1
2AHES
sal g o) 3. O 0.25 0.5
SHA| 25ton 50ton
120 ALAZ ;20173 042 A4 A
22 ALAZF ;- 2017d 069 EA A
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— B2B

(6001 0 Al)
- B2C
(34004 ) A-0HE 32)
— ODM

(200 Al
— A3HHN

(HAFHIF)
= Internet

Shopping
Mall

M2s3

(M E St 2R

20174 4%)

- ODM (=459
20179 028 | of
B2C

OIZ el & 178 2)|
el & =ty
A AR E] CHers)

0.E.M.
(201744 62)
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@ step® FZI M=
n 7 A AACRE AF
w Z|EAFFY] APEsH A, W)
n JEF Aol QA = @He H4sta, Aol g &
n AAA SAF) g el FRAR AF

. FEYAA

= G FIAFHAT WY

" 2 FTESE A u=

o o Ao TR A

n AGAY TE FolA FEAN

s AGUAAE TR A4 B Bel@s FAA 54 Gg)

« AQUAAE TR A4 2 el sta A Faeta )
n AGAY N SFAL,A7), 5, AU A A 24 4D

s JEF dA AFE FAFOE BT S+ e AW A L BORE
ex : 220k, A SAHTHA #5FE /M GA)
4) LCF &A1+ @4 48 A3

O AEY: A

D Y4RAR HA g 4R
71% 45 Akg | @A %) | A% | FE%) H| 3L
X1 35 4,000 20 5 75 HAZ=(E W)
X2 2 Wy 500 82 18 WA R E 2F
X3 a5 10 100
X4 NPS 200 = 1.3%
X5 Ak 1,500 = 0.2%
X6 A 1,000 = 0.5%
X7 BalgA T 9,000 = 0.4%
X8 AHalzo) 8 1,500 = 0.05%
X9 A& ol = | 10,000 = 0.15%
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2) Atz 7] 29 dAR B AE FFS HE T A ER = Wi AL, 7 #

D ZH =3 0 A5 85T, A S5LUIF Aoy vAR), A 20 ClFd flov 28)
(2 A& : 100 kg

3 P=P, F =3, M=<4P+ 10HAF F& =t PEMY HE& Hd =4 Q)
@) &3 : FIEQITD=D =& 71F H&

5) =% : 714 FolHE 2 Aol

® 7t4 A4

o A
Min = 4,000°X; + 500X, + 10*X3 + 200*Xs + 1,500*Xs + 1,000"Xs + 9,000*X; + 1,500%Xg +
10,0007 Xq

1) A% 85% < X1+ X2 % 100
A= X1 + X2 + X4 + X5 + X6 + X7 + X8 + X9

*EB X W(EFE AX B Al AR 7]F)
124 ¢ 85 <=(X1+X2)/(X1+X2+X4+X5+X6+XT7+X8+X9)*100;

=

rr

22+ 85 <=(X1+X2)/(100-X3)*100;

0.05X1 + 0.82X2
@ A 20% = - % 100
X1+ X2+ X3+ X4+ X5+ X6+ X7+ X8+ X9

FEEY X3 E3
124] 20 >=(0.05*X1+0.82*X2)/(X1+X2+X3+X4+X5+X6+X7+X8+X9)*100;

=

rr

22) 20 >= 0.05*X1+0.82%X2;

(3)Z‘ﬂ%%h100kg=X1+X2+X3+X4+X5+X5+X7+X3+X9
S X1+ Xo+Xg+ Xy +Xg+ Xg+ X7+ Xg+ Xg = 100;
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D ALF <3 x GlAF ZPp: F=1:3 0|3

0.05*X1+0.82*X2<=3*(0.2*X1);

(G) SR < 4 x gk + 10 = P : 4P + 10 o]3}

0.75*X1+0.18*X2+X3<=4*(0.2*X1)+10;

(6) X1 = ( (7) Xz = (0 (8) X3 = () (9) X4 = 1.3 (10) Xs = (.2

(1D X = 0.5 (12) X7 = 0.4 (13) X5 = 0.05 (14) Xy = 0.15

O HAs4= 4

AP L B

Min= 4000*X; + 500*X, + 10*X3 + 200*X, + 1500*Xs + 1000*Xs; + 9000*X; + 1500*Xg +
10000* Xo;

| T4

85 <= (X1 + X2) /| (X1+ X2+X4+ X5+ X6+ X7+ X8+ X9) * 100;

20 >= (0.05*X1 + 0.82*X2)/(X1+X2+X3+X4+X5+X6+X7+X8+X9)*100;

X1 +X2+X3+X4+X5+X6+ X7+ X8+ X9 =100;

0.05*X1 + 0.82*X2 <= 3*(0.2*X1);

0.75*X1 + 0.18*X2 + X3 <= 4*(0.2*X1D) + 10;

X1 >=0; X2 >=0; X3 >=0; X4 = 1.3; X5 =0.2; X6 = 0.5; X7 = 0.4; X8 = 0.05; X9 = 0.15;

4) LCF Program &<
(D Lingo 8& Th22E W3 (Y-S BEASIY gz e &Y o © AX AXA 7L HF
B A# 4w =9 “Print Screen/SysRq* ¥FE2I FF ddel] AN Hz Ao

? Ctrl + V¥ FAe +§)
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@ Blem & 9829 F swdA DEMOZF Yehtd 2% & OKE Zdi o
DEMO7} Yeh}A grom vz o8 w72 dojzieh

e G L R G S e D T s

il -8 E-AF B B8 B AB & 0N
@ B (Solve)e 23t
- - ;——Lj,
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* X8 =9 E-019 9v& 0.058ts =9

(6) Fileol SaveolA #A#AS 3slt}.

W Z23s Aesd

Global optimal solution found at iteration:

Objective value : 286,072.4(</100kg)

Variable Value Variable Value
X1 67.40 X6 0.50
X2 20.28 X7 0.40
X3 9.72 X8 0.50 E-01
X4 1.30 X9 0.15
X5 0.20 a7 100

* X8 =9 E-019 9v&= 0.058 =9

7v4 H4ag = 286,072 + 100kg = 2,861

(D 215 85% ©l%

67.04 + 20.28 87.32
X 100 =
100 - 9.72 90.28

X

100 = 86.61%

)

AN

(R - 9723 o] ZERT A PR 7]
(2) A" 20% ©]st

67.04 X 0.05 + 20.28 x 0.82 3.352 + 16.630
X 100 = X 100 = 19.98%
100 100

(3 A& A = 67.40 + 20.28 + 9.72 + 1.30 + 0.20 + 0.50 + 0.40 + 0.05 + 0.15 = 100
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4 A < 3 x Gidw

Sl + 10

7% d=4 ek P F M
X1 LT 67.40 13.48 3.37 50.55
X2 A v 20.28 - 16.63 3.65
X3 45 9.72 - - 9.72
X4~X9 71 e}r 2.60 - - -
& Al 100 13.48 20.00 63.92
A ukeF = 13.48 X 3 = 40.44 ¥ 40.44 - 20.00 = 20.44 F7} 7}
TEF = 1348 X 4+ 10 = 63.92 % 63.92 - 63.92 = 0.0
® - (149 =& U=
4, AFEE=A ZA
D AzxsA=
s A" A& 71 A
dRA 7 F=n) Knife
53 A& Mixer
S Wyakar
A& Chopper
71 H Silent cutter
712 &3} Mixer
z A Stuffer
a4 & Clipper
T4, 7l9 9@ Wzt Smoke house, ¥7+4
2E7A 2 Labeller
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2) Formula

FAFkg)
AR = T3 81(%)
A &3} 27
BLIE 20.22 47.18 67.40 67.40
A v 20.28 20.28 20.28
ICE 2.92 6.80 9.72 9.72
NPS 0.42 0.98 1.30 1.30
Ql4k4 0.06 0.14 0.20 0.20
= 0.15 0.35 0.50 0.50
EHFNE 0.40 0.40 0.40
ELE =l =1 0.02 0.04 0.05 0.05
A gol = 0.15 0.15 0.15
= A 23.78 76.32 100 100
) F4E A BF
D dFAE L 2744 FH
O FAE §3 3x3x3cmE A=231, £348 & Z A& 5mm Chopping
@ FAA B ZAF HA7AIE AFste FH
@ Fibrous 44 14)& 3+&Tt Clippingste] AFE Ao 60-65°C/30E HA A&

@ dAE

D 3% GAAE Yu

Q) =4

O AT FIE 1L o] ¥F

4) 3t

Mixer2 158-3F

=i PN

o

E

@ Silent cuttergE 1@o 2 EHA 45 L AAANPS, QA4+, A&
@ 2ol Al cuttingdtal, F3lEo] WA 1/2 ice T
@ oAl wws A E Fe 1/2 ice FAFAA A, FAE P dsEvRE Yol cutting
@ HZF 3= 25+ 15T ol3t=E #e

0 7tsEd

@ Mixers o] &3t 7] A% 49 F3== 2 : 8 HIE&=E 4

rlo

1 wW7kA &9
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6) =4
(D Fibrous

FA 0 =7

(7) 2% Clipper2 %%

® =4 # 714

Al

9 3z A= =4
100 =81#A

(FAH2E
LT 10C 93 H=

LabellerE o] &3l ~E]# H-Z

O EQ¥ LCF wigul =4

R ERR I

A3 AA F 2008 A

s 2%

Smoke house®ll A Drying 50°C/15%, Smoking 55 /30,
MC EE A F85)

Cooking 78¢C /55

2 23

dSo =7 308 o) ¥t

of B EY AN
- %3] 6 FohE 4
NECES

- 283 : 100kg

- P.F:M = 1:3P:4P+20

4% 857, A

31

7% Az Alkg o A (%) 2 %(%) (%) H] 31
X1 G2 4.000 20 5 75 HA7IE(E W)
X2 5 2,000 15 30 55 HA7IE(E W)
X3 2| v 500 82 18 HA7|E(E 23D
X4 =R 10 100
X5 NPS 200 =1.3%
X6 SRS 1,500 =0.2%
X7 A 1,000 =0.5%
X8 Egddas 9,000 =0.4
X9 LR =S =2 1,500 =0.05%
X10 AR 300 13 (ZPEN 7&
X11 A5 1.400 =5%

2. A=

- 17 2 AR 2 HE FFE HA Ve Al BER & wa A4 SR R ATE 2R
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3. A=A

= | .
M e

Min = 4,000*X; + 2,000*X; + 500*X; + 10*X4 + 200*X5 + 1,500%*Xs + 1,000*X; + 9,000%Xs

1,500*X9 + 300*X10 + 1,400*X11

85%<(X1 + X2 + X3)/(100-X4)*100

3% =X10/(100-X4)*100

X1+X2+X3+X4+X5+X6+X7+X8+X9+X10+X11=100

60=X1/(X1+X2+X3)*100

0.05*X1+0.3*X2+0.82*X3 < 3*(0.2*X1+0.15*X2)
0.75*X1+0.55*X2+0.18*X3+X4+0.13*X10 < 4*(0.2*X1+0.15*X2)+20

X1=0 X2=10 X3=0 X4=0 X5=1.3 X6=0.2 X7=0.5 X8=0.4 X9=0.05 X10=0 X11=5

1 AJTEA A

4-1 Az FAE

8 AHE71A
AFA =7 FH] Knife
AA =3t Mixer
=7 g
M- Chopper
e Silent cutter
7}s&3t Mixer
el Stuffer(Casing)
2% Clipper
4, 7tE 2 97 Smoke house
% Vacuum chamber
2EA 2 Labeller
gy Taping machin
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4-2 Formula

o kg
AFA 5 72381 (%)
A &3} |
o5 43.07 43.07 43.07
5 7.18 7.18 7.18
2 21.53 21.53 21.53
ICE 8.32 10 18.32 18.32
NPS 0.40 0.90 1.30 1.30
A4k 0.08 0.12 0.20 0.20
e 0.2 0.30 0.50 0.50
23eals 0.40 0.40 0.40
LR = 0.01 0.04 0.05 0.05
A5 2.45 2.45 2.45
A 5 5 5
A 52.08 47.92 100 100

)
3)
4
)

Fibrous F21-& 3+Z&1t clippingdte] 60~65C ol A 30&7F A A Al7| =2 3o},

A& 0 S FAAE Y3 mixerZ 1583 A g
S @A S5 244 BRLE=CET)NA sA T
A FEZ & S5 ALE 5mm=E choppingsdl &t
o

FHER ALY ARG AHE 1BoR EFAATUA GAAE Lol izt
2ao A ARG AATE, RFohEo] WuAH AL 128 FYITh
A AYEF Wws AR e A 128 PoiFu, AW, FAE ¥ FRFERVS =Y

st Ft

6) 7b&&s - mixerE o]&st] FI9} FIEs 64 &2 AL WA B AIAZH

)

A 0 oA 3013t HAAA UG Fibrous T EVIE &3] AA T 200g¥
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Stopperg °©|&3t] =S HEHh
(8) A% : clipper2 Um= 3% 2L AZL sz
9 T4 7149 9@ Yzt
- smoke houseol A &
=)

- AEe) FAELEI) 10CO|5} HER Jdoy s2= B2 105 o

(10) =% : Vacuum chambers o] &3&le] YU & 2 AFgzAS 3o
(11) 2E7 : Labeller® o] &3}o] A|Zo] 2~E|7AZ 23T}
(12) ¥}4) : Taping maching o]&sle] vt~z A8 3t

O ok LCF HigtH]

1L ARAE 74 2 AR

5 78ColA 5583t &de AAEH (5

s p
X1 5 4,000 20 5 75
X2 5 2,000 15 30 55 ] 2} 7] Z(2)
X3 o] & 3,800 20 5 75
X4 A 500 82 18 HANEEELY
X5 de 10 100
X6 NPS 200 =1.3%
X7 A4t 1,500 =0.2%
X8 e 1,000 =0.5%
X9 Egdgas 9,000 =0.4%
X10 M zu 8 1,500 =0.05%
X11 Zol 300 13 (¥u715)
X12 oFxl (A %) 10,300 =0.3%

D A5 75%°)7
- SF F 5% ©1 10% mHE oS
HAE 5%0] 3}

- ¥d=7 P=P, F=3.5P, M=4P+15
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- %3 RHIHEQS)

3. A=A
Min=4,000*X1+2,000*X2+3,800* X3+500* X4+10*X5+200* X6+1,500*X7+1,000* X8+9,000*X9+1,500* X1
0+300*X11+10,300*X12

75% < (X1+X2+X3+X4)/(100-X5)*100

5% < (X3)/(X1+X2+X3+X4)*100

10%>(X3)/(X1+X2+X3+X4)*100

20%=(XD/(X1+X2+X3+X4)*100

5% = (X1D/(100-X5)*100

100kg=X1+X2+X3+X4+X5+X6+X7+X8+X9+X10+X11+X12
0.05*X1+0.3*X2+0.05*X3+0.82*X4 < 3.5%(0.2*X1+0.15*X2+0.2*X3)
0.75*X1+0.55*X2+0.75*X3+0.18*X4+1*X5+0.13*X11 <4*(0.2*X1+0.15*X2+0.2* X3)+15

X1=0 X2=0 X3=0 X4=0 X5=0 X6=1.3 X7=0.2 X8=0.5 X9=0.4 X10=0.05 X11=0 X12=0.3

4. ZAAEFZA

4-1. AxIA=

T4 A&7 A
N Knife
A2S 202D S, §3 =
A2 Chopper
. Mixer
94 £
Wyakan
Sy .
AT B Mixer
° Stuffer
Sl .
A% Clipper
_ Boiling tank
25 2] &
P2+
Rk
_ Labeller
27 FE . .
_ Boxing machine
A
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4-2. Formula

FAFkg)
AR A 7 T3 81(%)
A £% 7V &3 27
Gl 16.06 16.06 16.06
5 34.77 34.77 34.77
o & 4.01 4.01 4.01
| Hf 25.45 25.45 25.45
A= 2.518 10.072 12.59 12.59
NPS 0.26 1.04 1.3 1.3
Ql4kd 0.04 0.16 0.2 0.2
A 0.1 0.4 0.5 0.5
EgFE 0.08 0.32 04 04
iz g 0.01 0.04 0.05 0.05
A& 4.37 4.37 4.37
oAl (1 %) 0.3 0.3 0.3
Sl 19.068 80.932 100 100

D dFAs D 244 F9

- A8 %9 3x3x3cm=z A=1, £3-§ § 3 A2 5mm Chopping

- GAA B AT HAUHAle ATt &4

- Fibrous ¥2(&714)<& 327 Clippingdte] AF&A e 60-65C /308 A A&
2 FAEH  §H} EA
Q) =4 dAT SHE 1Y o ¥F 254 4
(4 71E& : Mixerg o] &3t 7] @3 9 2HFS 28 H &R Y WA £

(5) 3 : Fibrous 742 &715 3] A|A £ 200g¥ A
1L
E

i

23 MixerZ 1583 9A

il

by

o

(6) 2% : Clipperz 3% 22 2%

(7) &4 % 7}<4 . Smoke house®l 4] Drying 50°C/15%, Smoking 55 /304, Cooking 78°C /55

(FALE 74C EEGA £8)
® Wz AF THLX2E 10Co|3) HEE 3 4522 308 ol W7z
(9) =% : Vacuum chamber YY & 3wz AFxH

(100 2~¥]# : LabellerE o] &3t ~El# &
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O €473 LCF Mgr (= =3)

L dF7A45 714 3 4+

71E A8 A/kg P F M v a1
X1 A P& 4,000 20 5 75
X2 H$HA 5 2,000 15 30 55
X3 2 500 0 82 18
X4 o] & 3,800 20 5 75
X5 gL 10 100
X6 NPS 200 =1.3%
X7 QA+ 1,500 =0.2%
X8 e=hos 1,000 =0.5%
X9 Za 300
X10 g 9,000 =0.4%
X11 Aabzn 8 1,500 =0.05%
X12 A 1,500 =0.5%

4) S F 10%0)% o] g w3

55 P:F:M=1:3P: 4P+10

3. A=A

Min=4000*X1+2000*X2+500* X 3+3800* X4+10*X5+200* X6+1500* X7+1000* X8+300*X9+9000*X10+15

00*X11+1500*X12;

X1+X2+X3+X4+X5+X6+X7+X8+X9+X10+X11+X12=100;

20<=X1/(X1+X2+X3+X4)*100;
75<=(X1+X2+X3+X4)/(100-X5)*100;
5>=X9/(100-X5)*100;
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10>X4/(X1+X2+X3+X4)*100;

0.05*X1+0.3*X2+0.82*X3+0.05*X4<=3*(0.2* X1+0.15*X2+0.2* X4);

0.75*X1+0.55*X2+0.18*X3+0.75* X4+X5<=4*(0.2* X1+0.15*X2+0.2*X4)+10;
X1>=0;X2>=0;X3>=0;X4>=5;X5>=0;X6=1.3;X7=0.2;X8=0.5;X9>=0;X10=0.4;X11=0.05;X12=0.5;

4. 2 EEA

4-1. A= 3=

R AHE-71A]
AREAE FH] Wi g
AA Chopper
HAAEE Mixer
%4 da
7HEES Mixer
el Stuffer
Az Clipper
dA Boiling tank
oAy -
2B A & Labeller
Ll Boxing machine
4-2. Formula
T ke
ARA = T H1(%)
HAEF NEEG 27
SLE 16.67 16.67 16.67
Ry 39.86 39.86 39.86
| HF 21.82 21.82 21.82
o] % 5 5 5
a5 3 6.15 9.15 9.15
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NPS 0.39 0.91 1.3 1.3
MRS 0.06 0.14 0.2 0.2
25 0.15 0.35 0.5 0.5
AR 4.54 4.54 4.54
EdF R 0.4 0.4 0.4
SR = 0.05 0.05 0.05
Al 0.5 0.5 0.5
A 20.27 79.72 100 100

4-3.

D

2
3
4)
®)

(6)
)

)
©))

249 44 =

M\

dFAE FH

dA & SHFHE x3I3cmE knifeES o] &3] AE. L FFHS, o 2 Ae
5mm=z ChopperZ A4 3t}

FAA Y A4F A7l AFste] Frlgoh

s NE AAsL A H5S Axsto] 7hFE o] AFITh

NEEY 2B 4P A8, A7AE Mixer2 1583F 4]0} Eh,

2 : spolngs A AHSA 62-65C/30% FA F B/E AAT F AES AFdw

A% . Clipper2 3o 3 %2 Az

A2 - Boiling tankell H FAILE 7274C /A AACEA 7% FALE 63C/308 o) 2=
A,

37t AFLE 10T o8/ HEE Yzt

27 33 Labeller2 2~E#A S B&3t)

(10) BF4] : Boxing machine©.2 ¥HA&) ZFt}.

(1D B3 - WyA7(0C olshollA] Ba3ho),
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[(A1FE/E SYTsta]

c UEF gl 44 2 biopolymer A JEF F4 Al 2 kAA A=

Stx

g SeEw R v 24

O
=
|m
o]
g_?l;
o
>

— AOACHH o =3l Aet7tdzAMe ALstdnt ng 2AS o Aluminjum dishel] 3203

=]
A2E 10.0-11.0g A% 2 T ZAS =433 Dry ovenoll A 102C, 2447 A% & AA

A

- Wi g e AOAC Wl F3he] FAsAth A& 5.0g2 crucibleo] F3ti 3]st 80

stel AE FEY AIEE 100m 2Eet2~=00 0.5g9

FAE A &, T QEA == d4b 20mE 7H S Hot plate oA of 841t A= A<

a 1 o5 Whatman No.1 & o 3#3ste 100ml 2 #-8-3}

Attt FuZ 242 Na, Mg, Ca, K. Fe, Mn, Zn, Cu, PS EA3}7] 98l =LA A=
|

[e>]

3

=2
>
toie
o
>
P
40
oZ
0%
>,
2
o
ok
ot

of,
)
=
lo
fr
e
>
ofo
:c|>L_’,
>,
r\U

&2t ulE 3 Al (Inductively coupled plasma Optical Emission Spectrometer)E

o]-gsto] EAstAT
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F (%, 2

S
o 3z 2 A9 x AzE
SR 84.10 86.36 87.41 85.93
N 1.8160 1.1220 2.3657 28725
(11.42) 8.22) (18.78) (20.42)
Ve 0.0800 0.4045 0.1513 0.1340
0.50) (2.96) (1.20) 0.95)
. 0.0203 0.1776 0.0817 0.0523
(0.18) (1.30) 0.65) 0.37)
. 0.3065 0.2537 0.2786 0.1373
(1.93) (1.86) 2.21) 0.98)
0.0012 0.0011 0.0055 0.0033
R Fre 0.01) 0.01) (0.04) 0.02)
" 0.0003 0.0008 0.0008 0.0005
0.00) 0.01) 0.01) 0.00)
o 0.0002 0.0002 0.0002 0.0001
0.00) 0.00) 0.00) 0.00)
0.0001

cu i 0.00) i i
, 0.0287 0.0381 0.0143 0.0226
(0.18) 0.28) 0.11) 0.16)

- UYEF tAxA ¥ FEFHFS 8410 ~ 87.41% WHolxto|7t A JERGA] gtk A X
A 7 B FEEEFS JEUNT, oA M e @S JEdTh YEF diAx
Ao mug £4 A#4 Az F AE FeH o ARE B4SAY] WEe o5 aHste] #st
& AFgko =, Na, Mg, Ca, K. Fe, Mn, Zn, Cu, P 5 UEF o] 714 =4 vebgrt &
FuEolA 2.8725g02 71 #e S Yehldon, YyEAlA 1.8160gez 71 v
s JErSAT

= [e]
- UEF I 4R 2, Ax, UeA 2 dEvEs Tsty A=, E2EH, A5
4 5l 2EF F AFARVIFEHE F A dAYTEE AA HEF 2 AU A

_89_



SiELHE L=

a9 1L A=¥H

A 2 s uES AR A 7 F oo

A X 7]E o] &3t

= 7S ol &3t

HELE  UE
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® 2. UEF T AEe AAHY 34 8 UEF ¥ A 2%
SFE ﬁul-%li (%)
e T= ERES e FEA
SES 3.0 3.5 3.8 2.7
=2 0.4 0.5 0.5 0.6
22 2.9 3.7 44 2.3
427 0.3 0.3 0.1 0.5

qeU=s 2T AR AES UYEF HALARZ Adsetr]ol A, &7 5 350l

- JEF UALANZE TF2E o]l AFSS ZAHsuA ABE FWEAUT Tx ABE
THAL Al Az, 2, 2E5d 9 254097 JHE o83 e, 74 A
Fow, Az FFHFF=1:5 & . F

010, BZH 2855 =15 AZ2AYY]  2FS5 =110 02 A Fstd FH)

. %43}4 biopolymer £7F ¥ =¥ Ax
w4384 biopolymerZ2& 71E4F dl2E", #HEl 9 AEZ 9 ~(Food grade) 4|3} o1
=T ouAdES B3 1 ~ 5%2 AAS S AZRSFT o] u, NEAL 1 ~ 3%2 AAS}

ALl ol 3% o4 AzA APl WuMHN Az D Ago] golatx Eaark.
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4. +x A9} biopolymer £/ % Fol W& A3E AY
- A%e AE 2¥S Y8 vy #8332 ARWIHA AgPe YEF FHS HAA =4
S A, 75 2 =¥ Ax9 biopolymeret 2% L 3} T =AHAB) 29 24
£

1} Ag A

a9 5. YEF A &AS F43M4d biopolymere] 2% EA

¥ 3. Biopolymer<! 7| E4te] F=H9

gz AT B =T HEF A%E A

71Eqte] s YEF 2¥E (%)

e 1% 2% 3%
Az 33.33 33.33 33.33
Ly -18.33 -18.33 -19.12

25 8.88 4.53 -4.17

2F47] 50.00 50.00 -100.00
1% NacCl -3.97 -3.57 13.10
5% NaCl 12.05 6.11 6.43

- 1% 7184k Al W 2o Ax, A5 3 AFdH 7] 33.33, 8.88, 50.00% 2

Fee vehisle

13.10% 23t&& Yeh AT

o thET 5% NaCl#k 12.05% Adstdh. 1% NaCle] A5 3% 71E4k3}
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¥ 4. Biopolymer?]l 9~Edo] Hxd 3% g F 2 279 YEF 284S A3

A 2
1% 2% 3% 4% 5%

Az 0.00 0.00 -20.00 -20.00 -20.00
= -7.35 -1.19 -7.35 -19.12 -13.24
25 10.63 -15.66 -6.94 3.70 -15.66
=l b -50.00 -50.00 -50.00 -50.00 -50.00
1% NacCl -16.67 -33.33 -8.33 -19.05 -19.05
9% NaCl 16.67 5.71 -3.23 6.67 44.44

dredy 2 AT B 7o A2%E 23, AFHAA 1% 92EdDH 10.63% 23
EP AL, tHEzTol = 5% NaClat 5% 9 =ER I} 44.44% ZAstd. g9 A=,
22 9 AEd97ldAde 2ol YA skt

o
o
i

3# 5. Biopolymersl #®le] w528 dx A+ L x4 YEF AgE 29
'—Hﬂ ~’] 1% = JE‘ (%)
A2l
1% 2% 3% 4% 5%
Az 0.00 0.00 20.00 0.00 -20.00
sy -0.33 -18.38 0.37 7.45 6.62
22 ol 3.17 -46.11 12.89 -24.75 -6.11
2AE1E 7] 0.00 0.00 0.00 0.00 0.00
1% NacCl -20.00 0.00 28.57 14.29 37.50
5% NaCl -3.23 3.13 36.84 18.18 21.88

B HEol AL 3% A2 ZFFAA 20.00%9 12.89% % JEFS AFsH o,
5% NaCldlA = YEF9 36.84%E 2 Z BT 4% A€} 7.45%, 1% NaCl
5% Hel3} 37.50% AgsATh

EOI'
Oll
o
32
i
e
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¥ 6. Biopolymer¢l AE20 »9] ¥xd 3% AT L gz YEF A%s Ay

AEgmQ2e YEF 28 (%)

A 2
1% 2% 3% 4% 5%

Az 40.00 20.00 33.33 20.00 20.00
= 15.38 14.29 15.38 28.57 7.14
25 0.00 0.00 8.70 -30.43 0.00
=l b 0.00 0.00 0.00 0.00 0.00
1% NacCl 28.57 16.67 14.29 28.57 14.29
9% NaCl 10.00 23.33 15.63 6.67 10.00

- AEZo 9t % AT % ERTY YEF A 2y, 1% AEZ oA Az 1%
NaClel Al 40.00%2} 28.57% Agtstgon, Bdo 4% AES2Q »~9} 2857%, FFNL 3% AE
29 29} 8.70% AdstT).

- 3= A2]7-9} biopolymer TF % FE¥E UEF AFES] THH AECE, 7| E4Y AT
FA8719F 1% s=l4 50.00%, G2E-S] - 2FH3 1% =4 10.63%, HAde] 735
3% FEOAA AzAA 20.00%, DEZL 2] A9 A2 1% T4 40.00% A&S UE
Sibeie )

O HEF dAEAZ F2& H7IR €5 AEE o838ty in vitro &3 43<& T3
AA W FrdAe 54

7h AP
=5 9H A=

- opf £ FAHIEE =5 HEHE Az SAF A= A 259 F8 7ed 484

M
o
g_?L'
B
R
O
M
_V\_l‘
N
o
i
o
rO
i[l‘
_l (
rO
Q‘L

A FEow Arse Adsn. 4
ol gatel oF AT 284 stdetAT 7
g = TAOA Bl EFEE AL S8 AR ol gl WA oloiA Aae}
A,
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H
\]
i
Ho
=
o
-
2,
R:)
o

Patty formula (%)

= Biopolymer
s v Az oww w0 ClE AsEd, AR,
AEZ LX)
Cl C2 C3 4 C5 1 3 5
455 88 88 88 88 88 87 85 83
=AW 10 10 10 10 10 10 10 10
A/ AT 2 2 2 2 2 2 2
Biopolymer - - - - - 1 3 5
T A 100 100 100 100 100 100 100 100
2. 238 49

- Az e B9 HEE 74, 9, 2% dAR 230 de JPsn
- YEF thAl&A ¢} biopolymer7t E3HE ).

T7} pH 5~7, « -amylase

¢ o = A
11 Sali :uh!.u:u::- + 19 Biopohmer
z{:&s‘t‘k:um {L 2 | {?‘T}} it 2l: pH 1~3, pepsin
O — F——Ir‘f—'—’* =
i hear XN N 12} biopolymer7} &3} = of
I.f?/ xh\'- Sake 'mhsum:: + :'ﬂ Bopolymer IJ-E% EH iﬂ _{\_XH g‘ 7‘%%]-% E}_
o L L O
fpon ALrIC 4 P T ey % = [
Nodernt shas "‘“‘“JlT__,_H_ﬂ. s | &% pH 5~7, Lipase, bilesalt
\ Lz £ | 4 . .
| - . .fj;“ | Sakt subatitute + ¥ Blopelymer 1i]' blopolymer‘g]_ Zi]_ b10p01ym6r7]' ]/]’E‘E‘
mall [nieitine: 1‘” .3 _ -
c-ryloms Y oAAs Age,
e T
Pancreatin ( pase. y 5 AT ‘“ﬁ
prolenss] | |- | foa,
Lew shenr

Excretian
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3. 49 «A

% 8. UYEF tALAE HUI =

5 WY AT

blopolymer—a— =i

=

% Petri dish® o]&3}d
st o WA A 2443t

o ok

Fis

AR A 2 28 djEle] BE Riol

e oEAEs e

a5

s

ar
=

T4 =
o] &3 37ColA 5&3t
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U AdZdx
X 9. In vitro 23X A&5-S biopolymeret Agste] A= =5 HEY YEF 438t JA&
e j:o“ﬂ A - %’;l of| A _i:fMl A
Fr9AE Fr9gAE A&
NaCl C
1% T1 0 0 25
Pectin 3% T2 0 0 0
5% T3 0 0 25
1% T4 0 0 25
Dextrin 3% T5 0 0 25
NaCl 5% T6 0 0 0
1% T7 30 0 25
Chitosan 3% T8 11 0 25
5% T9 11 0 25
1% T10 11 0 0
Cellulose 3% T11 30 0 25
5% T12 11 0 8.3
% 10. In vitro 27194 % A ZZ biopolymerel Agste] A %3 =8 e YEF 43
A&
PREE AR S
T E FrodAE FrdAE
CA =
1% T13 0.0 0.0 0.0
Pectin 3% T14 0.0 0.0 0.0
5% T15 0.0 0.0 0.0
1% T16 0.0 0.0 0.0
Dextrin 3% T17 0.0 0.0 0.0
Y 5% T18 0.0 0.0 0.0
1% T19 0.0 0.0 0.0
Chitosan 3% T20 0.0 0.0 0.0
5% T21 0.0 0.0 0.0
1% T22 0.0 0.0 0.0
Cellulose 3% T23 0.0 0.0 0.0
5% T24 0.0 0.0 0.0
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¥ 11. In vitro 2R &% S biopolymerel AEsle] A %3 =5 e YEF 43}

A&
7} ol] A 2] of] X 20| X
e A crons  Eeens  saons
ce

1% T25 0 0 0

Pectin 3% T26 0 0 0

5% T27 0 0 0

1% T28 0 0 0

Dextrin 3% T29 0 0 0

= 5% T30 0 0 0
1% T31 0 0 0

Chitosan 3% T32 0 0 0

5% T33 0 0 0

1% T34 0 0 0

Cellulose 3% T35 0 0 0

5% T36 0 0 0

% 12. In vitro 274 % FZFAS biopolymeret Agsle] Az =5 g JEF £

3} A&
amel o _?701011 A Rk &34
Fr9As Tr9AE FroAls
CH+EY
1% T37 0 0 0
Pectin 3% T38 0 0 0
5% T39 0 0 0
1% T40 0 0 0
Dextrin 3% T41 0 0 0
25 5% T42 0 0 0
1% T43 0 0 0
Chitosan 3% T44 0 0 0
5% T45 0 0 0
1% T46 0 0 0
Cellulose 3% T47 0 0 0
5% T48 0 0 0
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% 13. In vitro 2794 &% 2FAT7]E biopolymeret Agste] Ax3 =S g

AEaE AE chons  Eeeds  saens
CHE1H7]

1% T49 0 0 0
Pectin 3% T50 0 0 0
% T51 0 0 0
1% T52 0 0 0
Dextrin 3% T53 0 0 0
2EFAH 7] 5% T54 0 0 0
1% T55 0 0 0
Chitosan 3% T56 0 0 0
5% T57 0 0 0
1% T58 0 0 0
Cellulose 3% T59 0 0 0
5% T60 0 0 0

4253 biopolymer FF % FAHAY F2E FEHE AU B8 YEE i viro 23 23
, TAAA 71EAL 1%} AEZ 2 3%E H7lsh
Fe W 7t 30% F57F JAHAT AeME ofF AUt YehA gor, axboA
B gaEd 9 A ESlA 1% AAAAES ASOE 25% F4 AAHAY. ABR
H, gz
‘O/]

[o
%
o
o
=
ool
BN
192
2
o
o
A\
o
e
i,
X

d

lo
o
—o
w
SN
Ll
2
S
ol
iﬁ
s“é
3
SN
5
M
o
fru
oot
T

F7F A H = AL syt o
A7VA] AT Az, B, 25 9 2AEFAY 7)< biopolymers H7MgE =5
[e3]

Al ZA7F GERA] 3t

¢

£
m
b
o

O 43 T2 &89 YEF thA&A 2 biopolymer 3] @& AW FF oA £%54F

b AR
- 5% ICR AFFAE 227] {5 (@xkdo], &7, = 9 biopolymer H7HoE yro] 1Y
HAE7IE AR F, el 25 R7E Fx B biopolymerE 7R AolE Fefshd

A AEel FaE JEFY $9e 2Aeel AU YEF AAETHE BAsYT.
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1. AFE A=

® 14, vk Fo AR A% 3

Ay FeHl AR &g, FEAHF Z
biopolymer &3& 93t &EH71E o] &3t 1
2k BAE AAEH T

120 B Asd  Aw, FERAHF Z
biopolymerg &3ul&o] wep Z&F g At

waE AR,

Cl C2 Tl Tn

% (duh) | (A7) | (8%) | (3x=+BP)
AFL | 100 96 96 91
= - 4 — -
shx - - 4 4
BP - - - 5

#* 15 5= 49 1dg #AA

AR R eFFe dnuYe B 48NTHEL B
g 19 4AFE melsel ARE 60g 5
= 200m 2 =3l Eujstioh
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7k A2 Feit skel ) Apgsk] 2@ ee du A
Yo Bo WEBL FAT F US AEe] Fe

A8 T

1847 F T de AR £4%E 2N

MAES A A5 RS AF FAs 2

2712 24N Axste SRS 12 ¥ER

P
2 19,41
gl
o 11.33
w 10,02 10,02
T 10
5
1.3
0 ==
%z 42 HES F AL G2 g2 E8 92 fa+fEReA W2 g AEY

a8 7. &, ¥ A%E biopolymere}t Age Alg Folo] wWE moused] YEF 43} A&
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] A& ()
T B

al.z4

.56
19.1%9
I 17.17

FEREE]
&
1
5
O
¥z 2%

LES Al B: 2EIED H: PErERELS ¥z #EHAEY

O 8 &g, ¥x EZS biopolymere} Age AbR Folo] e moused] UYEF 43 A&

a6
o 25,42
i "
zu

15

10

§

0

M

24.26
15.19
I zlgl
.

3 ey #a Fgume T2 ey i g LFEEA Hr HEYAERY

a9 9. &7, ¥x FFAE biopolymere} A3t ALS Fofo] M2 moused] UEF 48} JAE&

5 R B2 =W

] e (8

10

2501

A48
%t 1201

I I ]

AEdoA Tz IgdosMy oI a0 «ARd Tz Agdni+dEin s B SgdoiyyiEy

59 71E biopolymers A ALE Fojoll W moused] UYEF 43} A&
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- &ae 7K AFR diR] % A2l3- 9 biopolymer FFol WE YEF F5 9
J

A3k, Az, AFY 2 ZFAU/AM JELHS AR ARE FoI@ TFoIA

A Fo) oiul 2 14u), 5} 2 159 F4 oAEL AT 53 Aze 45 gz
Bz B FoDo] F5 A&l 136% wE JENS WA FASAL W 19.41% FF
g oJAStEth $x P23 biopolymerd Fol@ LFoIAE, ABE e solA 1L09H) FE
AAFGAT HETNA 2844%5 BY FAF F= AT F A B FF AALS
el
EEEEY

- HEF dAEA FEA &=, FHx, JIFusE, UEA T A5UEC] /M B2 49
HEFS st 348 AHE HEF 54 43 3 UES Axe AFA 9
oA 71 B2 ¥ YEFS d< F AT AU YEF HWAZARA AASE
As) A R FHFE AU W Fx7F 7P AR Ae AR

- In vitro 495 % wol2ZHMe TRE T2 =5 HYHY AW F5 dAEAE
A% A3, 7ACdA JENT AEZ 2 AT FF JAVE AFHULH, 27

Tt EE HelEYYrt F5 ATl dEo] FAHUS.

- In vivo 43S 3 violZ e AHE Fx =5 HEH AN FF JAEHAE
FAZ A3, 71 B4 AT 7P F HEF F5 dASo FUHNeH, AdE2L

28 A7ME A TFAAE HEF F dAes AT 5 AT

X
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(A28 F71& Fadsr]etista]

P HEF tAd &4 5 LCF SAF g

O 97 L NaCl(&=) tiAlE 1% KC, CaCl, 3 MgClLd] SAF & a7

E 1 A34A

Items C KT1 KT2 KT3 CT1 CT2 CT3 MT1 MT2 MT3
Pork 72.44 7244 7244 7244 7244 7244 7244 7244 7244 7244
Fat 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2
Ice 13.8 13.8 13.8 13.8 13.8 13.8 13.8 13.8 13.8 13.8
NaNO; 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Phosphate 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Sugar 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
MSG 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Spices 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
NaCl 1.4 0.98 0.84 0.7 1.33 1.19 1.05 1.33 1.19 1.05
KCl 0.42 0.56 0.7

CaCly 0.07 0.21 0.35

MgCl, 0.07 0.21 0.35
Total 100 100 100 100 100 100 100 100 100 100
Substitution rate (%) 30 40 50 5 15 25 5 15 25

t

FOERTE Fe F wol A=xd AE A CeF KT1-KT3%, CT1-CT3%k, MT1-MT3%F Hla

* 218 85% o]/, A 15% ©]SHAIW 3P(36.68%) &#el 30%% 11.2% =02 A At
AEY], FE 4P + 10, H7IEF 2.56

* NaNOy= Eo w5 £

D 3443 2y #
1D dFAE FH
O 53 AL 5mm Chopping
@ Um A dAA= AFste] Fn]
(2 718&3 - 945§ Silent Cutter bowlol 23 1902 CuttingstaA] FAA(EFF, &
59l NaNO,, <14k, A", MSGOE FU}d F 2tolA wwsid uf7lx]

a4
Cutting?ttt. 1/2 ICEE Fdste] A wwsizd wj74x Cutting St 1/2 ICE

MN
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E TSt oJojA 5C HF A A FUEE FUAste] Cuttingst™ AJxE
< ZF 10E, A3tE9 HF 25+ 14TolgtollA FTEIITh
(3) 4 : Fibrous HA2G) A& & 60 7 65TC/30E HAT ¥ E718 & AA F AL,
AE TFL 300gs 7IFo 2 St
(4) 2% : Clipper2 %4&-% Clippingdct.
(5) €42 : Autoclaveoll A Cooking &% 78C(TALXE 74T =Y Al T8, ¢ 60% £8)
©) 37 AF EHLE 10C ©)3 H=E 52
(N 27 Yol & 2 IexH

Jo
Lot
i
1o
N
10157
)
%
Jo
o

o
o

steb g ), AFel 9=, pH, A7l =23, SA4EH), #eH HA
- A, gk, 28k HYA, AAF VEE), AF5(erdA, TBARS, VBN, &

MT1 MT?2 MT3

a9 1 &25hAAE H7kE 244 94
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3) NaCl< KCl, CaCl, 2 MgCLZ thAg =529 o]slsty EA4
# 2. NaCl& KCl, CaCl, 2 MgClLZ thAgt =5 4&A1A 9] o|sty &4

Ttems” oH L* a* b W c fsfg o SO Xaﬁ;a([;
C 584002 WBOFC 7014011" 6%B+00° BI04 9R+01FF MH0MF 0LH006T 2004000 1845066
CT1  581+000% @2+006' 72+00F 673+01F 6002045 9%5+010° 4261407 00+008° 2004000 214702
CT2  5B00I BT 7752002° 726+0UT 50703 1062+000° 43104057 0R+002T 2004000 2480000
CT3 56500 B7P=01P 770:008" 751402 5618076 1076=012' #2B8+106° 0%+0B® 200£000  B57-03"
KT1 5814001 WPH0IT 7574007 702400° RTH0I° 102+010° 028140067 0H+00F 204000 1727011
KT2 5814002 TM+0065 7314006 702400P° RI0IS 101400° 43BL0MT 08+000% 2004000 17490507
KT3  5&4011° 80004043 6&5+00F 6B+00° S0+058 975400 57018 0H400F 2004000 1818056
MT1  568£002% S002+00° 7094008 7110157 5368+052C 10044011 45114066C 09B=002® 2004000  1540-+04F
MT2  57=003% 80434021 706001 72+006° 5377-019° 100940067 4568+021° 09B002% 200£000 159016
MT3 576001 80204018 6%+008% 735013 585402 10114007° 46614062 0%=00F 2004000 156540140
UC; NaCl 100%, CT1; CaCl, 5%, CT2 CaCl 15%, CT3; CaCl, 25%, KTL; KCI 30%, KT2 KCl

40%, KT3; KCI 50%, MT1; MgCl, 5%, MT2; MgCl, 15%, MT1; MgCl, 25%.
L*; lightness, a*; redness, b*; yellowness, W; whiteness, C; chroma, h; hue angle

A6 Means+SD with different superscription within the same column differ(p<0.05).

- 252 KC, CaCl, 3 MgCl, thAld ez thAlgt #F318 E54A1A 9 o3tz 542 3

b
[\

of ettt #3838 ESAIRXS pHE A4S 23, BE &AA|odA 5.65-5.869] HAE
YeEllo, A3 100% A7 thxF9F CT1, KT1, KT2, KT37} t+& g5 Hls)

oAH o7 E¢om, CT39 MT1o] 7H @& X5 UEr A

[e)
o
- 2 dAT F3¥ E52ARAY A4 WEE YehEe L'@3e EE ATt

78.72-80.432] WS HYPOo}, CT2¢9 CT37F tr& AgFEol Hls] Folzo=z
NS YeEhfE a'ghe 28 A TECIA 6.85-7.752
TFEo wl& fodom wr. TEly FAEE Yehlle bEe EE
6.93-7.519] Helell AR e, CTI7F o2 A FEol &) Fo|Ho= 3o
& Aole oplnt. WA =S UehdE Wik =e AgTFEolA 56.18-

>
H

1o
+
N
o
b
R
o
2
~
—
w
N

ol
on, =S5 Uetl= CE& KT37F b& A7 vlsf fFo2og ¥ 55 YEY
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08 AgTEcl vl Feld oz wshoy, FAHer & AolE YElA &t
- 2ue AR E5aAAe] AdY SAHAA= KOs H7HeE &A1 A oA MgClhek CaClE
A7V 2AAEF g7l Hls] FojHor W2 sFs yEhgler, MgChet CaCld
FEo| STHETE ddgo] SUtete A¥e UEdTh 3, dx9 SAHAE e A
YTEolA AolE HEA St 1 9 FE3 A EHE A 2= CT3eA
g2 AT vls fFolHor w2 EHEE el en, MgCl2E H7Hgk &AAA S
g

A OE A TEe Ha folFoR e FR g &

3 3. NaCl= KCl, CaCl, & MgChLZ thAg =54aA1A9 22454

ltems” Hardness Surf Hardness Cohesiveness Springness Gumminess Chewiness Adhesiveness
(kgh) (kgf) (kgf) (kgf) (kgf)

C 0.26+0.01*" 0.25+0.01* 0.56+0.02¢ 1.01+0.01 0.14+0.01% 0.14+0.0°° 0.11+0.01%%
CT1 0.25+0.02"® 0.25+0.02"% 0.65+0.06"° 1.03+0.06 0.16+£0.01"° 0.17£0.02"8 0.11£0.01%%¢
CT2 0.21+0.01° 0.2140.01° 0.56+0.02° 1.00+0.00 0.12+0.01° 0.12%0.01° 0.10+0.01°
CT3 0.22+0.02° 0.22+0.02° 0.57+0.04 1.01+0.03 0.130.02°° 0.130.02<° 0.10+0.01°
KT1 0.26+0.02* 0.26+0.02* 0.58+0.03 1.03+0.04 0.15+0.02%¢ 0.15+0.01*%¢ 0.10+0.02°
KT2 0.28+0.02* 0.28+0.02* 0.59+0.01% 1.00+0.00 0.16£0.01% 0.16+0.01*%¢ 0.12£0.01*®

KT3 0.26+0.02"° 0.26+0.02"° 0.5940.04% 1.01£0.02 0.15+0.01"° 0.160.02"5¢ 0.11+0.025¢

MT1 0.25+0.024% 0.25+0.0248 0.65+0.11% 1.07+0.17 0.17+0.04* 0.18+0.074 0.11+0.02"5¢
MT2 0.2540.02° 0.25+0.02° 0.58+0.05¢ 1.02+0.04 0.14+0.01% 0.150.0248P 0.11+0.025¢
MT3 0.28+0.03* 0.28+0.03* 0.58+0.03¢ 1.00+0.01 0.16+0.02"% 0.16+0.02"EC 0.13+0.02

DC; NaCl 100%, CT1: CaCl, 5%, CT2: CaCl, 15%, CT3: CaCl, 25%, KT1: KCl 30%, KT2: KCl
40%, KT3; KCl 50%, MT1; MgCl, 5%, MT2; MgCl, 15%, MT1; MgCl, 25%.

AP Means=+SD with different superscription within the same column differ(p<0.05).

- 23S KC, CaCl, ¥ MgCl, tiAlde 2 tAg 738 =54aAAe 2HEALLS & 39 Y
BUAT B =5 JE = Hardnesset ¥4 55 et Surf. Hardness= CT29F CT37F
O AgFEol nlaf FoHow e FEolen, 1 9 & AgTES & AolE u
EF A &gkt £2 48 e E Cohesiveness= CT13 MT1olA o2 A g FEo) Hl&] &
ojfow E¢ow, &HAHS Yell= Springinessell A= A2zt 2ozt gtk AAES o
Bl = Gumminess= CT2¢F CT37F ©+& A el7-5ol Blal fFolzle= dgtom, YIS v
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B} &= Chewiness9} A2 &

vl fojFom v

G0l

UEe}l = Adhesivenessoll = CT29 CT37F o2& A FE9l
AT

¥ 4. NaCl& KCl, CaCl, 2 MgChz A =549 Ae3H
D . . . Overall )
Items Surface color Saltiness Bitterness Chewiness . Ranking
acceptability

C 7.17+0.91 7.40+£1.07 7.48+1.23 7.61+0.98% 7.43+1.02 1.90+1.09°
CT1 6.93+0.84 7.57+0.61 7.50+0.76 7.00+0.71% 7.43+0.61 2.00+0.58°
CT2 7.00£0.87 7.00+1.00 6.93+1.48 5.75+1.17° 6.57+1.17 2.86+0.9045
CT3 7.00+1.38 6.57+1.17 6.71£1.11 5.67+1.21% 5.86+1.35 3.57+1.134
KT1 6.86+0.69 7.361.31 7.00+1.19 7.67+1.334 7.14+0.85 2.00+0.58"
KT2 7.07+1.02 6.93+0.84 6.50+1.12 7.42+1.28" 6.79+0.91 3.00+0.58""
KT3 7.36 =1.03 7.00+1.04 6.50+1.04 7.25+0.76" 6.64+0.94 3.0041.41*8
MT1 7.29+1.22 7.21£1.07 7.29+1.47 7.50+0.844 7.36+1.28 2.43+1.138
MT2 7.50+1.35 7.36+0.85 7.00£0.58 7.17+1.13" 7.07+0.93 2.14+1.21°
MT3 7.00£0.87 7.00+1.38 6.71+1.07 7.08+0.92% 6.50+1.19 3.57+0.79"

UC; NaCl 100%, CT1; CaCl, 5%, CT2; CaCl, 15%, CT3; CaCl, 25%, KT1; KCl 30%, KT2; KCl
40%, KT3; KCI 50%, MT1; MgCly 5%, MT2; MgCl, 15%, MT1; MgCly 25%.

A8 Means=SD with different superscription within the same column differ(p<0.05).

- £3% KCl CaCl, % Mgll, AGOZ AT F343 ESLAAS Beust Ade =
of GehiI XS EW A, w20 % AAZEEE At foHe ol ek
WA ekskth SAT QRACIAE CT29k CT37h e Azl 750 el fojxoz v
S, AA E£AF el dae gE2T dAYES A7 AeTE ne fesow

2 &9 e AT
¥ 5. NaCl& KCIZ thA|3t =84AAR 9] o]5sts EA
Shear Water and

Items” H L* * b* W C Sdlinity (¢

ems P a farce (kg) ty (0 fat loss (%
C 5.83+0.02 80.05+0.18" 6.97+0.14° 6.94+0.06 59.24+0.35* 9.76+0.20° 45.01+0.56* 0.93+0.06 2.00+0.00 18.04+0.27
KT1 5.81+0.01 79.32+0.17° 7.57+0.07" 7.02+0.08 58.27+0.30° 10.32+0.10* 42.81+0.06° 0.86+0.02 2.00=0.00 17.27+0.11
KT2 5.81+0.02 79.44+0.06° 7.31+0.08 7.02+0.07 58.37+0.15° 10.14+0.07" 43.83+0.44® 0.88+0.02 2.00+0.00 17.49+0.50
KT3 5.83+0.11 80.00+0.43" 6.85+0.01° 6.93+0.05 59.20+0.58" 9.75+0.04° 45.37+0.18" 0.85+0.03 2.00+0.00 18.18+0.56

UC; NaCl 100%, KT1; KCl 30%, KT2; KCl 40%, KT3; KCl 50%.
L*; lightness, a*; redness, b*; yellowness, W; whiteness, C; chroma, h; hue angle

A€ Means=+SD with different superscription within the same column differ(p<0.05).
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pHE A7 Aol UehiA 2gith. S4604 WEE Uehls Lgh, MAEE Yehls
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# 6. NaCl& KCIZ A =54AA9 2254

ltems? Hardness Surf.Hardness Cohesiveness Sorinemness Gumminess Chewiness Adhesiveness
(kgf) (kgf) pring (kaf) (kaf) (kgb)
C 0.25+0.01 0.25+0.01 0.57+0.01 1.02+0.02 0.14+0.01 0.15+0.01 0.12+0.01*

KT1 0.25+0.01 0.25+0.01 0.60+0.02 1.02+0.03 0.15+0.01 0.15%0.02 0.10+0.01°
KT2 0.26+0.01 0.26+0.01 0.59+0.01 1.00+0.00 0.15+0.01 0.15%0.01 0.12+0.00*®
KT3 0.25+0.01 0.25+0.01 0.60£0.06 1.02+0.03 0.16+0.01 0.16+0.02 0.11+0.01°

UC; NaCl 100%, KT1; KCI 30%, KT2; KCl 40%, KT3; KCl 50%.

A€ Means=+SD with different superscription within the same column differ(p<0.05).
- 28 gAAKCeZ A 3t ESAAA 2AEALS F 69 YEY. 2E
2H54 FBoA A b FAHA AolF uEhA ot IS udehie

Adhesivenessell A KT1o] ©+& A g5l Bls) FoHoz 32 A3 YehlIdTh

# 7. NaCl= KCI2 tAd =54/ #5387

Overall

Items?  Surface color Saltiness Bitterness Chewiness . Ranking
acceptability
C 7.29+1.11 7.21+£1.29 7.07£1.30 7.42+1.20 7.07£1.17 2.29+1.60
KT1 6.86+0.69 7.361.31 7.00+1.19 7.67+1.33 7.14%0.85 2.00+0.58
KT2 7.07£1.02 6.93+0.84 6.50+1.12 7.42+1.28 6.79+0.91 3.00£0.58

KT3 7.36£1.03 7.00x£1.04 6.50£1.04 7.25+0.76 6.64+0.94 3.00+£1.41

UC; NaCl 100%, KT1; KCl 30%, KT2; KCl 40%, KT3; KCI 50%.

F 7 YERHAS.
EE @597t &FoA ATE 1 7oA ZolE YERRA edgkoy, vty AV &
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# 8. NaCl& CaChE thAIZE =544 A9 o]3e3 54

Shear Water and
Items" pH L* a* b W C h Salinity (%
force (kg) fat loss (%
C  58+001" 797802 70+01° 69%8+00° 58&HH03P 984+00F 486+028' 089+007  200+000 1850+097
CT1  5814000° 802+006' 732+00F 673018 6002+045" 9%B+010° 42614075 089+002 2004000 2147+02%°
CT2  5B+00I° 7B+ 775+002" 726+014 507+03° 1062+009" 4310+057C 091+002 200000  2480+000°
CT3 56400 7B72+016° 770+008" 7514021' 5618+076° 1076-012 4428+105" 0M+001 200000 2657+03"
YC; NaCl 100%, CT1; CaCly, 5%, CT2; CaCl, 15%, CT3; CaCly 25%.
L*; lightness, a*; redness, b*; yellowness, W; whiteness, C; chroma, h; hue angle
AD Means+SD with different superscription within the same column differ(p<0.05).
- 25S HAACall) o= WA #3138 =FaAA 9 olgterd E4LS % 8o YEAT

pHE thz77F A2 Hls) Fo3 oz w3kon, CaClyyt S/

Ut it B =L} MA=W)= CTlo] & AgTEd & Fozoz w3ton, A
ME@*), FAEDY) D A=O= CT29 CT37F =7 CTlel Hlis) =gk A47Hh) g

eSO gAY Helel WE A AFE Holx 2
Aozt YA ow, SR Agel LelE 2T} U

—1—3—0] ME]F

re A7 7F §9348 o) E
o @, A 9EE AT 2
Ad A FE B3] Fodor Fo

# 9. NaCle CaCl® At =S54AAA Y 22 EA

ltems? Hardness Surf Hardness Cohesiveness  Springness Gumminess Chewiness  Adhesiveness
(kgf) (kgh (kgf) (kgf) (kgf)

C 0.26+0.02"  0.26+0.02" 0.57+0.02 1.00£0.01 0.15+0.01*  0.15+0.01"®  0.11+0.01
CTl  0.25£0.01*®*  0.25+£0.01**  0.62+0.03 1.00+0.00 0.15+0.01*  0.15+0.01* 0.11+0.01
CT2 0.21+0.00  0.21+0.00 0.57+0.02 1.00+0.00 0.12+0.00  0.12+0.00 0.10+0.01
CT3 0.23+0.01°  0.23+£0.02°°  0.60+0.03 1.02+0.04 0.13+0.01°  0.14+0.01° 0.10+0.01

YC; NaCl 100%, CT1; CaCly 5%, CT2; CaCl, 15%, CT3; CaCl, 25%.

A€ Means+SD with different superscription within the same column differ(p<0.05).

|
Ve

= HAECaCly)o =2 Al

3%

LR EBIES

[e)

R

E 9o Yehie. A

o

s

£ U= hardnesset EHAEE UeERRE Surf. hardnesse thx77F CT2¢9} CT39] w] &)

ol

Springiness gl

< YeE Gumminess$t 4 3 A

o2 =2
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sz01 AT,
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UEl = Cohesiveness,
Uehl = Adhesivenesse A2 3F 22l Afol7) gllow, HA
3¢ el E Chewiness:= CT29F CT37F i<} CT19l
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# 10. NaCl& CaChE thAg =54A1AY #5837}

D . . . Overall ,
Items Surface color Saltiness Bitterness Chewiness . Ranking
acceptability
C 6.79+0.57 7.64+0.90 7.86+£1.03 7.92+0.80" 7.64+0.75" 1.57+0.79

CT1 6.93+0.84 7.57+0.61 7.50+0.76 7.00+0.714 7.43+0.614 2.00+0.585¢
CT2 7.00+0.87 7.00+1.00 6.93+1.48 5.75+1.17° 6.57+1.17"8  2.86+0.90"®
CT3 7.00+1.38 6.57+1.17 6.71+1.11 5.67+1.21° 5.86+1.35° 3.57+1.13*

UC; NaCl 100%, CT1; CaCl, 5%, CT2; CaCl, 15%, CT3; CaCly 25%.

A€ Means=+SD with different superscription within the same column differ(p<0.05).

- ag< WAdCalh)ez AT 738 =52AA 24542 & 100 YeERH S

A, st 2ue Ae 1 Aol B vhehiA gtk SAW, MUAR AN EEE

o] FNAEFE AL Bh WolAe 3L YAtk £W, BE A%HE FY

el SR ETIh gAld A TEd e E& ARE mAr

- 222 HAYMCHOE AR F58 E5aAAe olgetd E4e % 1l Yegl
o pHE D=7 AP TS W folHos wgtom, BELHE BETIh A TE

Hle) ooz wokth HAME(a)et MAEW)= A

_IC_)[_
=)t Az thAlgel S71gE FA7E S71ehs &It A=0O= =77
%

A ggel v FoH s vt AEyy dEe A b AolE HolA Fgoern,

23 Ao Bt gz27h ATE Hs) froHow wetth

# 11. NaCl& MgCLZ tiAlst ESAARA 9 o]|stetd EA

Ttems? pH L* a* b* W c h ffq@ Salrity 9 gftgz%
C 58+000' TF01F 703013 6RO 59H0H  9SIH00F AM69H09° 0QEOM 2004000 188005
MT1  563200° 0022006 709408 7114015° 5868+0% 10044011 4HI11+06° 0B001 2004000  1540-04F
MT2  5724004° 8043021 7062001 724006° R77+0190 10094003 456+021° 094001 2004000 1598016
M3  576+00° $029+018° 6608 73H+013 8B5+023 10114007 466140620 0%6+001 2004000 1565-0.14°

UC; NaCl 100%, MT1; MgCl, 5%, MT2; MgCl, 15%, MT1; MgCl, 25%.
L*; lightness, a*; redness, b*; yellowness, W; whiteness, C; chroma, h; hue angle

A€ Means=+SD with different superscription within the same column differ(p<0.05).
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3 12. NaCl& MgClLE oA

R EEIELE

=

ltems? Hardness  Surf.Hardne Cohesiveness  Springness Gumminess  Chewiness  Adhesiveness
(kgf) ss (kgf) (kgf) (kgf) (kgf)

C 0.25+0.02 0.25+£0.02  0.54+0.01 1.00+0.00 0.14+0.01 0.14+£0.01  0.11%0.01
MT1  0.26+0.01 0.26+£0.01  0.70x0.16 1.14+0.24 0.18+0.04 0.21+£0.09  0.12%0.02
MT2  0.24+0.01 0.24+£0.01  0.58+0.06 1.03=0.06 0.14+0.02 0.14+0.03  0.10%0.02
MT3  0.25+0.01 0.25+£0.01  0.58+0.05 1.01+0.01 0.15+0.01 0.15+£0.01  0.11%0.01

UC; NaCl 100%, MT1; MgCl, 5%, MT2; MgCl, 15%, MT1; MgCl, 25%.
- g HAAMC o2 AR 7318 =52AAY 2AEAHLS ® 120] YERAATH
A54e) RE ZHFEAM AT fol2d Folg tehhA eksith

# 13. NaCl& MgChE tAlgt =54AAAe A5 7}

Items”  Surface color Saltiness Bitterness Chewiness Overal.I. Ranking
acceptability

C 7.43%+0.98 7.36x1.11 7.50%+1.38 7.50%+1.00 7.57+1.13 1.86+0.69°
MT1 7.29+1.22 7.21+1.07 7.29+1.47 7.50%0.84 7.36+1.28 2.43+1.13°
MT2 7.50£1.35 7.36+0.85 7.00£0.58 7.17+1.13 7.07+0.93 2.14+1.21°
MT3 7.00+0.87 7.00£1.38 6.71+1.07 7.08£0.92 6.50+1.19 3.57+0.79*

DC; NaCl 100%, MT1; MgCl, 5%, MT2; MgCl, 15%, MT1; MgCl, 25%.

A8 Means+SD with different superscription within the same column differ(p<0.05).

=< thAIMgCl)o &2 thA 3

A
1:]._ T Al @-u]- %131- 16]/5_:] =i

AA 9 HeH7E A £ 139 YERS

oA AT 7 ol Hel Aol B YERNA o

O FL& (@)
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-

AA 71 &
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# 14. NaCl< KCl, CaCl, ¥ MgChz tiAlgt =54

.

Al A 2] Hsg 7HHE)

Items”  Surface color Saltiness Bitterness Chewiness Overalll. Ranking
acceptability
C 6.36+0.48" 6.79+0.80 6.81+0.87 6.93+0.73*® 7.00+0.794" 2.24+1.18%¢
CT1 7.00+0.29*" 7.21£0.39 6.50£0.50 6.79+0.49*" 7.21+0.49* 1.43+0.79¢
CT2 7.07+0.84* 6.43+0.61 6.57+£0.84 5.50+0.76° 6.36+0.85"C 2.71+0.49°
CT3 7.00+0.76"% 6.50£0.50 6.00£0.58 5.36+0.75° 5.86+0.48¢ 4.00+0.00*
KT1  6.93%0.45" 6.57+0.84 7.07+0.84 7.00£0.65""  6.79£0.76"°  2.43+0.98°
KT2 6.71+0.57*% 6.50+£0.91 6.79+1.15 6.64+0.63" 6.50+0.71*5¢  3.00+1.15""
KT3 7.43+0.53" 7.21£0.81 6.57+0.53 7.00+0.50*® 6.86+0.24"" 2.57+0.98"%¢
MT1 7.36+0.63" 6.93+£0.53 6.50£0.65 7.43+0.61* 6.79+0.57*" 2.43+1.13"%
MT2 7.07+0.67* 7.29£0.70 6.64+0.63 6.64+0.56" 6.71+0.57"8 2.86+1.07°
MT3 7.14+0.75" 7.14£0.69 6.79+£0.99 7.21+0.64" 7.21+0.76" 2.00+1.00%¢

UC; NaCl 100%, CT1; CaCl, 5%, CT2; CaCl, 15%, CT3; CaCl, 25%, KT1; KCl 30%, KT2; KCl
40%, KT3; KCI 50%, MT1; MgCl, 5%, MT2; MgCl, 15%, MT1; MgCl, 25%.
A€ Means=+SD with different superscription within the same column differ(p<0.05).

- 252 KA, CaCl, 3 MgCl, thAld ez A 738 =52AA] A7 230 =

F 140 yebdY. A A txTo BlE] MgChel e AT+ ¥ F+E YEd
ATk Jut Zute A= A 2 F zbolE HolA eskow, Yy AHA= CT2¢t CT37t
g& AggEel & fFoFer won, & AT dx7¢ FY3Q Aols u
EFA A gkpth AA7|EEAE CT2¢F CT37F & A S5 vla) ¥ A4S Hol=
Aol ols THS oA E CT37F BE AFE FolA M FA &2 A34E
RASANL
% 15. NaClg CaCLz A 5424 B5H7HHD)
Items”  Surface color Saltiness Bitterness Chewiness OveraI.I. Ranking
acceptability

C 6.14+0.38° 6.86-£0.75 6.79+1.15 6.71+£0.49*  6.93+0.67"°  1.86+0.69°
CT1 7.00+0.29* 7.21£0.39 6.500.50 6.79+£0.49"  7.21£049"  1.43+0.79
CT2 7.07+0.84% 6.43+0.61 6.57+0.84 5.50+0.76" 6.36+0.85%C 2.71+0.49°
CT3 7.00+0.76" 6.50+0.50 6.00£0.58 5.36+0.75" 5.86+0.48¢ 4.00+0.00*

YC; NaCl 100%, CT1; CaCl, 5%, CT2; CaCl, 15%, CT3; CaCly 25%..

A€ Means=+SD with different superscription within the same column differ(p<0.05).
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S YAHFCCHOE RAT /313 EFEAAY BsPrl AAHDE E 159 Vet
EAM hETFoF Aol wis) Rgrom, A g9 2% A 1 {9 HA Fol

b9t WA AR EEE gAGe] FAEFF GopE APtk olF FHD
S

Z79F CTlo] CT2¢} CT3el Hls| fFoldoz w2 £HE YEIUH.

e

& 16. NaCl= KClZ2 A =K 2449 #5B7H0E)
D . . . Overall )
Items Surface color Saltiness Bitterness Chewiness . Ranking
acceptability
C 6.50+0.50" 6.79+0.99 7.07£0.35 7.00+0.87 7.21+0.86 2.00+1.41

KT1 6.93+0.45"% 6.57+0.84 7.07£0.84 7.00£0.65 6.79£0.76 2.43£0.98
KT2 6.71+£0.57" 6.50+0.91 6.79+1.15 6.64+0.63 6.50+0.71 3.00+1.15

KT3 7.43+0.53 7.21+0.81 6.57+0.53 7.00£0.50 6.86£0.24 2.57+0.98

UC; NaCl 100%, KT1; KCI 30%, KT2; KCl 40%, KT3; KCl 50%.

AB Means=+SD with different superscription within the same column differ(p<0.05).

3 17. NaCl& MgCLE Al g =5AaAA 9 B 7HHHE)

Overall
Items”  Surface color Saltiness Bitterness Chewiness ¥ . Ranking
acceptability
C 6.43+0.53 6.71+0.76 6.57+0.98 7.07£0.84 6.860.90 2.86+1.21

MT1 7.36£0.63 6.93+£0.53 6.50£0.65 7.43£0.61 6.79£0.57 2.43+1.13
MT2 7.07+0.67 7.29%£0.70 6.64+0.63 6.64+0.56 6.71+0.57 2.86+1.07

MT3 7.14£0.75 7.14£0.69 6.79+0.99 7.21£0.64 7.21£0.76 2.00+£1.00

DC; NaCl 100%, MT1; MgCl, 5%, MT2; MgCl, 15%, MT1; MgCl, 25%.

<= tHAEdMeCh o= A 7318 =522 BBt 240E)s £ 17 ve

E B G A b foH9 Zolr} g
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3# 18. NaCl= KCIZ thA1gt =54

Items” L* a* b* W C h

C 79.87+0.26" 7.46+0.198 6.90+0.06" 66.08 +0.37% 10.16+0.178 42.75+0.53°
KT1 79.47+0.22° 7.68+0.04% 7.13+0.06% 65.21+0.18%  10.48+0.04*  42.89+0.33°
KT2  7893+0.13“  7.78+£0.07"  7.18+0.09*  64.56+0.15°  10.59+0.09*  42.71+0.40°
KT3 79.86+0.14% 7.18+0.09¢ 6.97+0.08" 65.92+0.17*  10.01+0.01°  44.16+0.69*

UC; NaCl 100%, KT1; KCI 30%, KT2; KCl 40%, KT3; KCl 50%.

L*; lightness, a*; redness, b*; yellowness, W; whiteness, C; chroma, h; hue angle

A€ Means=+SD with different superscription within the same column differ(p<0.05).

- oge HAFKCDLRE AR 7318 =F4LA%2 o]3sta SEAMWHE)S & 189 YER
Atk B A9 | A A3 7Y A zolE UEHley, XA o7 T 2ol
o9 Zgkow, thAA F7tel WE M Ayt ARG AFS YERHA &t
<89

- NaCl2 KCl, & 3 MgCl, & &3ty dAT =F4AA 9 dRAF T ol3ds &
S 2ARE 23, AKTKC 50%)7= 23 Ao 288 S7HH

- 4KTKCI 50%)7+= pHE Z&AZoH, AF T EE AYTE2 pHe 789t

Adgols EFHECl & IFE FA {%ou, 2ARAL 2HFA M= =270

H3 382 ERE YEPITHES], 6KMT).

HIA(VBN)2 AR71F T EFFE A7 IFol AUt

- W, APHPEIBAR)E EFEEC 98 Fhse AF HATHES, M
6KMT)
- FFF, HAT L PFFS EFAY A7) A% FHA GFo] AL AOE Mol

L, 4KTolA A EF7}F e
- BEHItAAME EFE H7A 9%
AKT7F AA7IZEE Z2AA.

2 # el Aog Hol}, 2CT 2

o] e

- 116 -



O :rL 3. £2FNaC) HAE 913 HAQKC, MgCl, 2 AF TP SAFE & A+
® 26. A4 ANaCl 6,600, KCI 9,680, MgCl, 41,250, 3 60,500 /kg)
Items 1C 2CT 3MT 4KT 5KCT 6KMT TKCMT
Pork 72.44 72.44 72.44 72.44 72.44 72.44 72.44
Backfat 11.2 11.2 11.2 11.2 11.2 11.2 11.2
Ice 13.8 13.8 13.8 13.8 13.8 13.8 13.8
NaNO; 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Phosphate 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Sugar 0.5 0.5 0.5 0.5 0.5 0.5 0.5
MSG 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Spices 0.4 0.4 0.4 0.4 0.4 0.4 0.4
NaCl 1.4 1.33 1.19 0.7 0.63 0.49 0.42
KCl 0.7 0.7 0.7 0.7
CaCly 0.07 0.07 0.07
MgCl, 0.21 0.21 0.21
Total 100 100 100 100 100 100 100
% 5 15 50 55 65 70
K 50 50 50 50
Substitution rate
Ca 5 5 5
Mg 15 15 15
A5 85% o), AW 15% olsHA W 3P(36.68%) ] 30%<! 11.2% FEo= AR

* NaNOﬁf %oﬂ l—'-Toq El"?:}

D 3448 &9 5%

(D L7z F9]
O ¥S3 A2 5mm Chopping
@ Um A AAA = AFste] EH

2 715&3} . 9455 Silent Cutter bowlel] 23 1©o 2 Cuttingsta A A A(AFF, Eol

=%l NaNO,, <I4td, 2®, MSGE FU

o

21kl A]

W sl a7}

Cuttinggtth. 1/2 ICEE F3te] thA| wwsjd wj7z}=] Cutting sttt 1/2 ICE
£ E3ste Cuttingshs AlZk

2 EQl&a olojA 5C AHIZ A Atz A"

< ZF 10%, F3l=9 HFT 25+ 14T ol5to

3) &4 : Fibrous #4(26)2 A& A 60~ 65C/30& A H =71&

F TH2 300gs 7L E 3ot
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2

4) A% : Clipper 2 %£-g Clippingdct.
5 I8 : Autoclaveoll A Cooking &% 78C(FAISE 74C =9 A
6) ¥zt AEFE THLE 10C o8 HE2 2% Eo 308 o4 W

7 XA UolE A A

ol

=, % 607 &8)

) Ad =

F3E FIAA, AFY AE, pH, Aevl, 2R, SAEH), AS5AKELE B
T, gab 2uk oA, AP, dA4 71EE), obE4k, TBARS, VBN, &+, +
o B g

1C 2CT 3MT 4KT

1C SKCT 6KMT TKCMT

- 118 -




2CT 3MT

4KT

SKCT 6KMT

TKCMT

a9 3 EdUAE SAF 37 AR

4KT

TKCMT
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3 2aNaCh) HAE 3 ¢ HAAKC], F 2 MgCh)= A3 =FLAA9 o|35tstd gl

A543

¥ 2. 2FUAE AT EF dAGL A8 B4R F5EY
Items” 1C 2CT 3MT 4KT 5KCT 6KMT 7KCMT
Water and 5 A AB - AB \ AB
13.14+0.86°  14.32+054" 13.44+0.38 10.72+0.70~  13.56+0.75 14.24+0.99*  13.80+0.24

fat loss (%)

P1C; NaCl 100%, 2CT; % 5%, 3MT;MgCl, 15%, 4KT; KCl 50%, 5KCT; KCl 50%+3 5%, 6KMT;
KCl 50%+MgCl, 15%, 7KCMT; KCI 50%+3% 5%+MgCly 15%.
A€ Means=+SD with different superscription within the same row differ(p<0.05).

- 2FUAE 9D ER NAGL HE ESLAA

$58e Ane ® 200 dep AT
KT7 b Ael7Se) Ha fodom e FRm Agel By A%RE Yehhglon,

2L 2FUAE AT EF dAEe A8 E5aAA A% F olshety B4

Ho

Storage (weeks)

Items Treatments”
0 3 5
1C 6.03+0.01"° 5.95+0.01%¢ 6.30+0.0242
2CT 6.00+0.014° 5.92+0.01% 6.14+0.02¢
3MT 5.95+0.04%° 5.94+0.0148° 6.11+0.02"2
pH 4KT 5.89+0.03%° 5.92+0.01° 6.17+0.02°
5KCT 5.91+0.01° 5.92+0.01°° 6.15+0.015¢
6KMT 5.91+0.01% 5.94+0.01% 6.15+0.015¢
7KCMT 5.92+0.01% 5.93+0.015¢P 6.01+£0.01%
1C 1.04+0.03* 0.79+0.02¢ 0.93+0.03"%°
2CT 1.04+0.04% 0.83+0.055¢P 0.84+0.04
3MT 1.04+0.01% 0.86 +0.0448¢ 0.96+0.03*°
Shear f
(iagr/cn??r)ce 4KT 1.05£0.03* 0.82 40,028 0.90 40,025
5KCT 0.92+0.06% 0.82+0.0285¢P 0.87+0.02¢P°
6KMT 1.02+0.04% 0.87+£0.02¢ 0.91+0.01%°
7KCMT 0.91+0.03% 0.84+0.014%° 0.79+0.03F
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1C 2.0020.00 2.0040.00 2.00£0.00
2CT 2.00=0.00 2.00=20.00 2.000.00
3MT 2.00==0.00 2.00=20.00 2.00+0.00
Salinity (%) 4KT 2.000.00 2.00=0.00 2.000.00
5KCT 2.00+0.00 2.00=0.00 2.000.00
6KMT 2.00=0.00 2.00=-0.00 2.000.00
7KCMT 2.00=-0.00 2.00=-0.00 2.000.00
1C 0.29+0.00% 0.27+0.02° 0.28+0.03
2CT 0.320.024B8 0.280.05° 0.302£0.01¢P2
TBARS 3MT 0.31£0.02% 0.28+0.03° 0.360.034
(mg malonaldehyde 4KT 0.30+0.028 0.30£0.07° 0.33£0.028¢
/1,000g) 5KCT 0.2940.03% 0.28+0.03" 0.340.024B8
6KMT 0.33+£0.01% 0.29+0.04° 0.35+0.04"5
7TKCMT 0.320.01%F8 0.27+0.02° 0.30£0.01P2
1C 8.04+0.08% 9.38+0.14% 13.49+0.08*
2CT 7.9840.00% 9.8840.42P° 13.50+1.18%
3MT 8.62£0.29% 10.72£0.19%° 12.18+0.30%P2
VBN (mg%) 4KT 8.68:0.00% 9.46+0.23P% 12.8540.254B¢
5KCT 8.57+0.06™ 10.36 £0.20%° 12.49 +0.538¢P2
6KMT 8.85£0.12*¢ 9.77+0.33CPF0 13.10+£0.2745
7TKCMT 8.1240.00% 10.2240.475 11.90+0.28
1C 46.29+0.075 23.10+0.11% 3.57+0.08%
2CT 44.43+0.03% 19.8640.82¢P 16.27+0.25%
S 3MT 42.48+0.41™ 18.24+0.69™ 7.48+0.31%
Rem?;gnimte AKT 47.96+0.11% 31.00+1.30% 18.10+0.59%¢
5KCT 45.2940.10% 22.88+0.17% 11.00+0.61%
6KMT 43.55+0.17% 23.82+0.27%° 11.01+0.75%
7KCMT 41.0540.06% 16.91+0.39" 7.24+0.28"¢

V1C; NaCl 100%, 2CT;
KCl 50%+MgCl, 15%, 7KCMT; KCl 50%+3% 5%+MgCl, 15%.

& 5%, 3MT:MgCly

15%, 4KT; KCl 50%, 5KCT; KCl 50%+3% 5%, 6KMT;

AE Means=+SD with different superscription within the same column differ(p<0.05).

¢ Means+SD with different superscription within the same row differ(p<0.05).

N LEELE:
JERRT %

A3t e H, S5FAFANAM =

ot AdEoE RE

T AdS A8 =5

079} 350 Hl3)
A Fol A A A7IZke] Z7}
070l 4 5KCTS} 7KCMT7} ohe Al 75 nls) o
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=)

Atk YEE 55700 A% F BE ATAA fFolHe & YEhA ggkeh AP
BARS 2h& A% 0F9} 37elA mE HelFSe] tjzte fogow o

2 ol Wl ol AsE Uitk v
GERRE VBN ghe A% 577 BE AUTNA 4o Aol thi vehglont o
$ Wele #X8 etk Eclditelee] g tETeh K17 A 3FAA %

2 AR A 5FANE BE AYToIA obdirel o] AAHE FFS vehy
2%

it

rlo

® 22 2FUAE AT EF DAL A8 ES2AAY AF F F4H

Storage (weeks)

Items Treatments”
0 3 5
1C 78.68+0.45¢ 78.81+0.07"" 78.87+0.35"
2CT 79.54+0.09" 79.43+0.29" 79.57+0.12%
3MT 78.57+0.08° 78.54+0.28"8 78.65+0.09%¢
L¥ 4KT 78.98+0.22° 78.82+0.3748 78.96+0.35°
5KCT 78.46+0.12¢P 74.18+8.65% 78.76+0.335
6KMT 78.28+0.21° 78.28 +0.25"" 78.43+0.33¢
7KCMT 79.69+0.18* 79.84+0.214 79.81+0.24*
1C 6.58+0.19% 6.07£0.14%° 6.66+0.07"
2CT 6.7440.05%° 6.45+0.21% 6.9440.06"
3MT 7.1640.17"" 7.12+0.50" 7.2440.075¢
a* AKT 7.0040.24% 6.4340.04% 7.3040.16"%
5KCT 7.29+0.24" 7.16+0.13* 7.15+0.01%
6KMT 7.16+0.165 7.22+0.24" 7.30+0.06"%
7TKCMT 7.1040.144B° 6.98+0.10*° 7.35+0.024
1C 7.03£0.134 7.660.194 6.99+0.09""
2CT 6.94+0.09* 7.42+0.124% 6.90+0.14B°
3MT 6.69+0.265% 6.91+0.41°% 6.42+0.09""
b* 4KT 6.42+0.19° 7.300.10°¢ 6.32+0.07""
5KCT 6.5140.21°° 7.0340.20°P 6.9540.10*%
6KMT 6.59+0.09%P 6.63+0.31% 6.6540.12¢
7KCMT 6.820.16"% 6.98+0.11% 6.8240.06"
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1C 57.5940.74% 55.8340.654F 57.90+0.39%
2CT 58.72+0.29% 57.16+0.65450 58.88 +0.42P2
3MT 58.51+0.8152P 57.82+41,23A80 59.38 +0.2952
W 4KT 59.72+0.60% 56.92 +(.554FP 60.00+0.35%
5KCT 58.94 +(.534P2 53.08 +8.68" 57.91+0.40%
6KMT 58.49+0.38" 58.38+1.17* 58.49+0.46"
7KCMT 59.23+0.604 58.91+0.524 59.35+0.198¢
1C 9.64-+0.18" 9.78+0.14 9.64+0.06"
2CT 9.68+0.07A 9.84+0.17482 9.79+0.11%
3MT 9.80+0.18" 9.93+0.182 9.68+0.05"°
C 4KT 9.50+0.13% 9.73+0.08% 9.65+0.10"
5KCT 9.77+0.074° 10.0340.19" 9.94+0.05%
6KMT 9.74+0.12% 9.81+0.08% 9.87+0.115¢
7KCMT 9.85+0.20"° 9.87-+(.134B 10.06 +0.05"2
1C 46.97 +0.68*° 51.60+1.12% 46.18+0.75*"
2CT 45.81+0.39%° 49.01+1.02% 44.82 +0.64%°
3MT 43.06+1.515¢ 44.15+3.57% 41.56+0.54"
h 4KT 42.54+1.715P 48.60+0.47" 40.90 +0.86"°
5KCT 41.77+1.83% 44.50+0.75% 44.05+0.37
6KMT 42.65+0.81%¢ 42,58 +2.23¢ 42.32+0.43°
7KCMT 43.84+(.328° 44.96+0.45% 42.82+0.19>

D1C; NaCl 100%, 2CT; ¥ 5%, 3MT;MgCl, 15%, 4KT; KCl 50%, 5KCT; KCl 50%+3% 5%, 6KMT;
KCl 50%+MgCly 15%, 7TKCMT; KCI 50%+3% 5%+MgCly 15%.

AE Means=+SD with different superscription within the same column differ(p<0.05).

&€ Means+SD with different superscription within the same row differ(p<0.05).

- AFHAIE AT EF dAAS A48T E5AaARY IRAY T S4Y wHses % 229
UERATH HELNe 28 Ao 78.28-79.699] S Yehidon, ARFTdE &
HsE et A Fdth AR AT dxz=Te 2CT7F & AdS H&)
ojHo g vre e el oy, FAHor & Aole oYtk FAE(D*) 3 573
WA T A8 Fo3 Aole Ao, 6-7 Alole] FAE YUY o] FXZH o=
zbol = oyt WA =EW)= thxTol Hls] Ae750] AR 0F0A Foldez w2
HE HAou, A 378 bFoM= FAF R & WHite T 1 9 =09 A4
(o] FollA= A 3F FolA<Ql zol= AT
AT

rlu

ih)

2

o 17 ow 2 Aol Hol:

30,
rl
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# 23 &aw

FaAA e AR T =

Storage (weeks)

Items Treatments” 0 ] -
1C 0.27+£0.01> 0.30£0.02 0.320.02%
2CT 0.290.01¢% 0.27+0.01 0.29+0.02%
3MT 0.32+0.01% 0.32+£0.01 0.37+0.01*
Hardness (kg) 4KT 0.29+0.01% 0.3140.014% 0.30+0.01%
5KCT 0.2940.01¢ 0.29+0.01° 0.2940.00°
6KMT 0.3440.01 0.3240.01*° 0.32+0.01%
7KCMT 0.27+0.01%° 0.27+0.01% 0.30+0.02%
1C 0.27+0.01" 0.30+0.028 0.320.025
2CT 0.29+0.01% 0.27+0.01“ 0.28+0.02"
3MT 0.31+£0.01%° 0.32+£0.01 0.37+0.01%
Brittleness (kg) 4KT 0.29+0.01% 0.3040.0145 0.29+0.01%
5KCT 0.2940.01¢ 0.29+0.01° 0.29+0.00°
6KMT 0.33+0.01*¢ 0.32+0.01 0.32+0.01%
7TKCMT 0.27+0.01° 0.26+0.01°° 0.300.02¢P2
1C 0.58+0.03 0.98+0.74 0.660.18
2CT 0.58+0.03 0.62+0.07 0.63%0.05
3MT 0.58+0.03 0.60=0.06 0.580.06
Cohesiveness (%) 4KT 0.58+0.06 0.60+0.03 0.720.20
5KCT 0.62+0.03 0.6040.02 0.61+0.05
6KMT 0.60+0.05 0.66+0.13 0.98+0.65
7TKCMT 0.57+0.01 0.63+0.07 1.02+0.93
1C 1.01+0.03 1.52+0.90 1.15+0.23
2CT 1.000.01° 1.03+0.05 1.10+0.08°
3MT 1.02+0.02 1.04+0.06 1.08+0.11
Springiness (mm) 4KT 1.03£0.05 1.04+0.03 1.26+0.31
5KCT 1.020.03 1.01+0.02 1.03+0.05
6KMT 1.05+0.07 1.12+0.18 1.59+0.92
7TKCMT 1.00+0.01 1.08+0.07 1.55+1.15
1C 0.16+0.01% 0.30+0.23" 0.21+0.06°
2CT 0.1740.01%¢@ 0.17+0.02° 0.180.02
3MT 0.18+0.014B° 0.1940.02% 0.21+0.02
Gumminess (kg) 4KT 0.1740.028¢ 0.18+0.01° 0.21+0.06°
5KCT 0.18+0.01° 0.18+0.01 0.18+0.01
6KMT 0.2040.02" 0.21+0.04 0.31+0.21
7TKCMT 0.15+0.01¢ 0.17+0.01° 0.300.26°
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1C 0.16+0.015¢2 0.61+0.87 0.26+0.14°
2CT 0.17+0.015¢ 0.17+0.03 0.20+0.03
Chewiness 3MT 0.19+0.014%° 0.20+0.03% 0.23+0.04°
(kg,mm) 4KT 0.18+0.025¢ 0.19+0.01% 0.28+0.16°
5KCT 0.18+0.02° 0.18+0.02 0.18+0.02
6KMT 0.21+0.04%2 0.24-+0.08° 0.65+0.87
7KCMT 0.15+0.01¢ 0.18+0.022 0.71+1.15°
1C 0.12-+0.01482 0.13+0.00" 0.12+0.015
2CT 0.13+0.014 0.124+0.01482 0.13+0.014
Adhesiveness BMT OlgiOOZAB 012i001AB 013i001AB
(kgf) AKT 0.12-0.014% 0.1240,0145 0.110.028
5KCT 0.13+0.0142 0.13+0.01% 0.12+0.008
6KMT 0.11+0.01° 0.12+0.01° 0.11+0.018
7KCMT 0.1240.024B° 0.13-£0.014B 0.14+0.01%

P1C; NaCl 100%, 2CT;
KCl 50%+MgCly 15%, 7TKCMT; KCI 50%+3%

F* 5%, 3MT;MgCly 15%, 4KT; KCl 50%, 5KCT; KCl 50%+3% 5%, 6KMT;
5%+MgCly 15%.
AE Means=+SD with different superscription within the same column differ(p<0.05).

&¢ Means=SD with different superscription within the same row differ(p<0.05).

- a2tAE A EF dAES A8 EFaAA IRAR T 549 W3t= & 23
of JEMTH Z =(Hardness)= 6KMT7E 35:7te] WAAA & thE AHgTFEd vls] 9
Ho g2 w3tom, BE A=l Rk FARE A3 FASAH. w4 Brittleness)o]
ME 6KMT7} 33k WAAE & & Ae7=d vls) fodo= w3kon, 2CT7F A%
37k 5ol Tl Bl wolxl AxE yehldth. &3 A(Cohesiveness)? &3 /43
(Springiness)oll A= 553kl WAAR = 2 HIATE FAHAd Aoyt fliw. AA
(Gumminess) 050l A thzT-9F 7KCMT7F ;& A2l fFofH o2 wekou, A% 359
5FoAE AYFE Aol7F fidth A A(Chewiness)oll A= 0504 7KCMT7}F th& 2]+
Eoll 3] fojH oz dpout, AR 379 5FoAE ATt & Aelrt Atk HA
(Adhesiveness)e 537t WAAA = nE A7t gix2T79 f43 232 Jehg
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324 2gtAE A £ dAdE A8 =5aAA AR T rAE H3klog cfu/g)

Storage (weeks)

Items Treatments” 0 3 5
1C 0.00+0.00° 3.65+0.005 5.57+0.00"
2CT 0.0040.00° 3.49+0.06%° 4.6940.02%
3MT 0.0040.00° 3.46+0.23% 4.75+0.03%
Total plate count 4KT 0.00+0.00° 3.92+0.02% 2.54+0.08"
5KCT 0.0040.00° 4.10+0.13"° 5.56+0.04%
6KMT 0.00+0.00° 4.11+0.08* 5.28+0.05%
7TKCMT 0.00£0.00° 3.83%0.06™ 5.2640.06"
1C 0.00£0.00° 2.600.04% 3.30+0.06"
2CT 0.0040.00° 2.0240.03% 4.5940.08"
3MT 0.00=0.00° 3.18+£0.024° 3.79+0.06%
Lactobacillus AKT 0.0040.00° 2.7840.205 0.0040.00%
5KCT 0.00+0.00P 0.00+0.007 4.60+0.09%
6KMT 0.00=0.00° 2.28+0.06"" 3.76 £0.04%
7TKCMT 0.0040.00° 2.93+0.01% 4.2140.03"
1C 0.0040.00 0.00+0.00° 0.0040.00°
2CT 0.00+0.00 0.00+0.00¢ 0.00-0.00°
3MT 0.000.00 0.00%0.00° 0.00+0.00°
E. Coli AKT 0.0040.00° 1.780.00% 0.00%0.00"
5KCT 0.0040.00° 0.0040.00% 4.0640.03"
6KMT 0.0040.00° 2.2440.34% 0.00£0.00%
7KCMT 0.0040.00° 0.0040.00% 3.7740.01%

D1C; NaCl 100%, 2CT; % 5%, 3MT;MgCl, 15%, 4KT; KCl 50%, 5KCT; KCl 50%+3% 5%, 6KMT;
KCI 50%+MgCly; 15%, 7KCMT; KCI 50%+3 5%+MgCly, 15%.
AE Means=+SD with different superscription within the same column differ(p<0.05).

&€ Means+SD with different superscription within the same row differ(p<0.05).

- agtAE AT £F dAdS A8 =FaAA e EAR T vd=e Wdle & 249
UEHAT Sdre AR 0F3dA s ZE AgTddA AESHA &ken, A4 3504
+ 4KT, 5KCT Z1gjar 6KMT7F o8 Ag75cl vs) =2 S5 HeEp e, A% 55
oAM= thzT2 SKCT7F B8 A&l vis) FoHoz w2 FA& e Fitd
FoAM= AF 0FAA= BE ATl dEHA @sker, A% 35l += 2CT, 5KCT
28 il 6KMT7F szl Hla W2 FE& FASAT. 18a A% SFoA = 4KTE A9
g EE AYTA dEzTEG 22 FAE e 3o ddolM = A 05l A

o
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rr

BE AgTddA HEHA @den, A 3FolAE KT 6KMToll A thd+o] HEH

Ak 183 A% 53l A= 5KCTe} TKCMT ol ARt thadk+to] A== At

SR e A T A

Storage (weeks)

Items Treatments” 0 3

1C 6.86+0.79 6.96+0.50

2CT 6.93+0.53 7.29+0.49

3MT 7.00+0.87 7.29+0.49

Color 4KT 6.64+0.48 7.14+0.38

5KCT 7.14+0.90 7.21+0.49

6KMT 6.86+0.63 7.07+0.35

7KCMT 6.79+0.64 6.79+0.49

1C 7.00+0.83 6.68+0.70

2CT 6.64+1.07 6.64+0.63

3MT 7.14+0.85 6.86+0.56

Saltiness 4KT 6.57+0.79 6.79+0.49

5KCT 6.86+0.94 6.57+0.61

6KMT 6.71+0.64 6.64+0.69

7KCMT 6.71+0.70 6.21+0.81

1C 6.64+0.66"" 6.71+0.58"

2CT 6.210.7045 6.71+0.70%

3MT 6.93+0.61* 6.71+0.57*

Bitterness 4KT 6.64+0.7548 6.71+0.394
5KCT 6.57 +0.73"5 6.00+0.65
6KMT 6.29+0.49"8 6.07+0.79°8

7KCMT 6.14+0.48 5.64+0.38%

1C 7.29+0.67 6.89+0.49%
2CT 6.64+0.75 6.7140.3948

3MT 7.36+0.63 7.07+0.79"

Chewiness 4KT 7.00+0.82 7.00+0.96"
5KCT 6.86+0.48 6.14+0.75%

6KMT 7.214+0.99 7.36+£0.56*

7KCMT 6.57+0.53 6.00+0.65¢

1C 7.14+0.72"5 6.75+0.73"

2CT 6.50+0.96" 6.57+0.79"8

3MT 7.36+0.69"2 6.86+0.48"2

Overall acceptability 4KT 6.50+0.65% 6.71+0.49*
5KCT 6.86 (.48 6.21+0.76"5

6KMT 6.57+0.73° 6.6440.388

7KCMT 6.36+0.385 5.93+0.93%

P1C; NaCl 100%, 2CT; ¥ 5%, 3MT;MgCly 15%, 4KT; KCl 50%, 5KCT; KCl 50%+¥ 5%, 6KMT;

KCl 50%+MgCly 15%, 7TKCMT; KCI 50%+3% 5%+MgCly 15%.

AE Means+SD with different superscription within the same column differ(p<0.05).

¢ Means*=SD with different superscription within the same row differ(p<0.05).

- 2FUAE AT EF GAES 48
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256 JERIAT. 2479 SA7 Buke AR 337 AT 2 AolE vEhA
AopT. BuelAE AR 0FAE RE AT 2T A AolE EuA gt
oy}, A% 3FeAE TKCOMT7}F the A tSd ve) foldoz wobd e Yehhoh
HAANNE AR 05N A2 2 Fol7h Yok, 354 5KCTe} TKCMT7h o7
of Hls) wobdl AoE Gehich AA SR A 07 RE A7 2o o
g2A ge AnEs Yepgou, A4 35 KOMT7F tzTol Hs) fol 3

{89
- NaCl= KCl, & 3 MgCh & %3ty AT =F2AR Y BYRAZ F 0|3ty &
S AR 23, KTKC 50%)7 83 Ao £8& F7HIR-
- 4KTKKCl 50%) 7= pHE ZaAAeH, AZ F RE HyFES pHE F718t4th
A= EFHE0l 2 FFE FA I, &2ARA Y 2HEAHANME =Tl
v 38 A EHE HEPITHES], 6KMT).
- 95, §4, RFAHA(VBN)L AR7|F T SHAE] At FFo] FHU-
- W, A =(TBARS)E EFEEd s I7iske 2 EAHEFS], MT =
6KMT).
- o, T R BTS2 ESEE A7t A7 fFAFHA FF0] FH2 AL=E Hol
u, KT A A&7 e
TR7INME ] Hbel o3 7o FHA o] H2 A2 Holy, 2CT 3
KT7F AAZZ=E ZFAEAAT

O 47 3. £23NaCh) HAE A3 HAADKC, MgCl, £ AT EFDY SAF F& A7
3 26. A @AEANaCl 6,600, KCI 9,680, MgCl, 41,250, % 60,500 /kg)

Items 1C 2K 3K 4KM S5KM 6SS 7SSC 8AS 9SF
Pork 7244 7244 7244 7244 7244 7244 7244 7244 7244
Backfat 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2
Ice 13.8 13.8 13.8 13.8 13.8 13.8 13.8 13.8 13.8
NaNO, 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Phosphate 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Sugar 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
MSG 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Spices 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
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NaCl 14 0.98 0.84 0.84 0.7 0.84 0.35

KCl 0.42 0.56 0.42 0.56
MgCl, 0.14 0.14
6Smart S. (A LFE) 1.4
7Smart S.C. (A &3FE 0.56
8tel 2~ S(FAF) 1.4
9Soda F.(H]<) 1.05
Total 100 100 100 100 100 100 100 100 100
% 100 30 40 40 50 37 40 31 (75)
K 30 40 30 40 21 23 30
Substitution rate Mg 10 10 16 17 0.4
Ca 0.6
Na 100 70 60 60 50 60 60 65

* 219 85% ol AW 15% o) SHA 3P(36.68%) 3+eFe] 30%<2l 11.2% F=o & A=A
AZQ], 5 4P + 10, H/TEF 2.56
* NaNO,&= Zol w5 Fqista 7zt & o dig X 71593

D AW A =

AN

D AFAE &9
O F53 AW 5mm Chopping
@ UHA FAA = AFst] FH
(2) 7F&&3t . 955 Silent cutter bowlell Z3 1©@o 2 Cuttingsld A GAA(EFTFH, E°
5 2qolA wmsd  uf7lA]

Cuttinggttt. 1/2 Ices Fdste] ohA] wws)d wj7tA] Cuttinggtet. 1/2 Ices
EQElT o]ojA] 5C HE A A FABE EQ|Ste] Cuttingdty Al7Fe
Z 107, 7329 HF 25 14T ol3tolA FEgith

!

(3) =4 : Fibrous F2Q20G)L A4 A 60 65C/30E HA3 F E72 94A AA T AL,

4

I

¢l NaNO,, RI4td, A", MSGE FAgH

o=

)h

AFE FFS 300ge 71Fo 2 3}
(4) A% : Clipper2 %E-< Clippinggtt.
(5) €A : Autoclaveoll Al Cooking 2= 78C(FAHLE 74C =2 A £33, oF 60% £9)

2~

6 ¥ AlF FHL2E 10T o3t HES 32= o 30% ol 3

(N 2% Yol & A IexH

N
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2) AY &=

i H

7155, =700 734

AA A

. A4,

2K-5KM 3! 655-9SF F+ W ube A dAlstar A4 7

g AA

ol
M

AAZA AA 2], obd4t, TBARS, VBN,

ko3
T

0 9£1C/0, 3, 5F

¥l

=

- ;q 7g-

9SF

8AS

755C

6SS

1C

a9 5 Al SAF 073k AR

oKM

9SF

4KM

8AS

3K

755C

2K

6SS

1C

1C
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1C 2K 3K 4KM 9KM

1C 6SS 755C 8AS 9SF

a9 7. Al FAF 55 AR

3) £2NaC) HAE 913 ALK, MgCl, 8 A% EFWE 488 E52429 0|53
4 9 AEA
% 27, 22NaC) A A dALKC, Mgl % A% ETDE H83 BS540 &

S8-e

Items” 1C 2K 3K 4KM 5KM 6SS 7SSC 8AS 9SF

Water and

fat loss (%) 1433115 13RH070° 17814078 1432+071°  1408+08%°  17.724046° 18904067 1374065  1453+086°

D1C; NaCl 100%, 2K: KCl 30%, 3K; KCl 40%, 4KM: KCl 30%+MgCl, 10%, 5KM; KCl 40%+3%
10%, 6SS; KCl 21%+MgCl, 16%, 7SSC; KCl 23%+MgCl, 17%, 8AS; KCI 30%+MgCl, 0.4%+CaCl,
0.6%, 9SF; unknown 75%.

A€ Means+SD with different superscription within the same row differ(p<0.05).

- 2FtAE A E dAEES AL =52AA Y fEEd Ads F 27 YERgit
3K, 6SS B 7SSC AgTEolA Tl vld) FoHoz w2 A4S YERAAT
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3# 28 &25(NaCh) tHAE 1% A (KCl, MgCl,

AAH F olststd &4
Items Treatments” Storage (weeks)
0 3 5
1C 6.22+0.06"¢ 6.48+0.05"° 6.7140.05%2
2K 5.97+0.01% 6.18+0.025° 6.45+0.015
3K 5.85+0.01% 6.08+0.02%° 6.34+0.02¢
4KM 5.92+0.01¢ 6.05+0.01 6.34+0.02¢
pH 5KM 5.92+0.02¢ 6.04-+0.01 6.33+0.01%
6SS 5.92+0.01¢ 6.06-£0.01° 6.33+0.00%
7SSC 5.92+0.01¢ 6.07+0.01° 6.34+0.01
8AS 5.87+0.01%¢ 5.96+0.00"° 6.27+0.01"2
9SF 5.92+0.03% 6.01+0.01™ 6.31+0.01%
1C 0.94+0.0748 0.83+0.04™ 1.00+0.16""
2K 0.77£0.06°¢ 0.88+0.04"" 1.06 £0.03¢PF2
3K 0.80+0.09¢P® 0.88+0.03 1.09+0.085¢Pa
Shear force 4KM 0.83+0.11¢P 1.01+0.08% 1.07+0.08B¢PFa
(kefem?) 5KM 0.82+0.02¢> 1.00+0.02° 1.05+0.03PF2
8lc 65 0.79+0.05> 0.96 = 0,045 1.13-0.014BC
7SSC 0.89+0.07ABCa 0.94+0.02¢ 0.96+0.09%
8AS 0.85+0.028¢P¢ 1.08 +0.044° 1.23+0.11%
9SF 0.96 +0.04"¢ 1.09+0.03*° 1.184+0.06"%
1C 2.00+0.00 2.00+0.00 2.00+0.00
2K 2.00+0.00 2.00+0.00 2.00+0.00
3K 2.00+0.00 2.00+0.00 2.00-+0.00
4KM 2.00+0.00 2.00+0.00 2.00+0.00
Salinity (%) 5KM 2.00+0.00 2.00+0.00 2.00-0.00
6SS 2.00+0.00 2.00+0.00 2.00+0.00
7SSC 2.00+0.00 2.00+0.00 2.00-+0.00
8AS 2.00+0.00 2.00+0.00 2.00+0.00
9SF 2.00+0.00 2.00+0.00 2.00-+0.00
1C 0.33+0.022 0.30+0.02¢ 0.24+0.01°°
2K 0.44+0.18% 0.40+0.0282° 0.26+0.01¢P°
3K 0.39+0.04° 0.30+0.02%° 0.26+0.02¢P°
TBARS 4KM 0.39+0.03? 0.31+0.00° 0.320.034°
(mg malonaldehyde 5KM 0.38+0.03? 0.33+0.02° 0.29+0.015¢
/1,0002) 6SS 0.37+0.04? 0.32+0.02% 0.2940.015¢P
7SSC 0.41+0.03? 0.32+0.01° 0.29-+0.015¢
8AS 0.41+0.05 0.32+0.01° 0.29+0.015¢P
9SF 0.42+0.05° 0.47+0.06"2 0.33+0.06*°

- 132 -



1C 7.79+1.01¢° 9.66+1.06"" 9.33+0.2972P
2K 8.99+0.52 10.304-0.42¢P2 9.30+0.67"°
3K 9.05+0.36™ 8.33+0.35™ 8.58+0.13"
4KM 9.79+0.40" 8.51+0.58™ 8.86+0.13"
VBN (mg %) 5KM 10.7040.64"F2 9.58+0.54" 9.44+0.65"°
6SS 19.44+1.53% 18.14+0.13% 19.60+1.27%
7SSC 23.56+1.06"° 24.25+(.38A%® 24.64+0.40"
8AS 11.04+0.58°P° 8.76 +0.32¢ 11.93+0.50%
9SF 11.93+0.13 10.44+0.40% 12.32+0.22%
1C 40.89+0.95% 25.40+0.324° 16.88 +£0.355¢
2K 37.68+0.45 13.02+0.60% 17.45+0.07%
3K 39.20+0.125 19.89+0.19% 16.88+0.13¢
Remain it 4KM 37.58+0.10P 20.82+0.17"° 14.66+0.54"°
em?;gr;nme 5KM 37.75+0.17° 23.80+0.15% 19.11+0.53
6SS 38.81+1.345¢Pa 22.41+0.12° 16.52+0.29%
7SSC 37.88+0.89¢ 20.96+0.05"° 16.25+0.23%
8AS 39.0040.43% 22.89+0.46%° 6.99+0.24
9SF 37.83+0.07¢P2 17.71+0.05™® 5.66+0.43

Y1C; NaCl 100%, 2K; KCI 30%, 3K; KCI 40%, 4KM; KCI 30%+MgCl, 10%, 5KM; KCI 40%+MgCl;
10%, 6SS; KCl 21%+MgCly, 16%, 7SSC; KCl 23%+MgCly, 17%, 8AS; KCl 30%+MgCly 0.4%+CaCl,
0.6%, 9SF; unknown 75%.

AE Means=+SD with different superscription within the same column differ(p<0.05).

ad Means+SD with different superscription within the same row differ(p<0.05).

- A2FHAE A% £ dAGE A8 EFAAAY WHAAG T olgstd 5L & 280
YERH AT pHe WA 553 tix771 A5 Blsl foldoz w3ton, Ag-SolA
= 2K7F & AgTFEd v fFoFor w2 FFES FASAH AdHAAE AR 0d
ol A 7SSC, 8AS Z1¥]al 9SF7F tHxT-9F FARRE AHE Uehlal, A%F 3ddA = =T,
2K 31 3K7F g2 Ag7sel vls) foldoz ¥ s Yehldn. 22al AR 5
M= 7SSCE A9t BE ATl 79 FAAY 2 23S YeEiiith <
57l AR T EE AHUFEAdA FY3HA AolE UEA &skth A EAbsl =(TBARS)

© AF 0FdAe ZE A7 FARE 238 BEoy, AF 3F9 SFollA= KM}

F7F & AgTEit Fodez wokxl 2¥3E et @i dEA(VBN)= A4 0

FolA e AgTEddAM Tl Hls) folHor w2 AIE How, 53] 655 H

1SSC7F BHE AgTEEY ¥ =2 2HE Btk £, o7 AEFS AR 359 5F0lA

= dEEHAT. ZEopd il AR 059 3FA txz77F BRE A=l vl #9

Hog wtom, XA 5T = 8ASet 9SF7E ThE A TtEel vl s wopxl ARE

YERH AT

rr
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3 29. 25(NaC) tHAE #13 A AKCl, MgCly

BRAZ T FAHE

o A

1T 49

48 282479

Storage (weeks)

Items Treatments”
0 3 5
1C 81.33+0.31% 81.64+0.12% 81.40+0.175
2K 80.80+0.17¢ 81.37+0.24" 81.45+0.29%
3K 82.43+0.194 82.73+0.25% 82.46+0.30"
4KM 80.80+0.22% 80.37+0.31°° 80.66 +0.29%
L* 5KM 79.87+0.31% 80.43+0.54°P2 80.18+0.41
6SS 80.29 +0.285™ 80.85+0.36% 80.57 +0.38P
7SSC 80.40+0.36" 80.80+0.40%P 80.96 +0.34%
8AS 80.68 +0.14°° 81.45+0.325 81.40+0.39%
9SF 79.95+0.357°P 80.63+0.29°P2 80.68 +0.28
1C 5.12+0.26 5.84+0.25% 5.15+0.19
2K 6.58+0.13¢P2 6.13+0.05¢P° 5.13+0.14%
3K 6.43+0.052 5.97+0.11PF2 5.36+0.655
4KM 6.9440.06" 6.50+0.09%° 6.06 +0.58"°
a* 5KM 7.25+0.174 6.54+0.114° 5.88+0.46"5
6SS 7.06+0.154k 6.55+0.12"° 5.84+0.20"5
7SSC 7.2240.15% 6.36+0.16" 5.7140.16"
8AS 6.64+0.16“ 5.92+0.11% 5.57 +0.48"5CP
9SF 6.7140.16% 6.18 +0.20°° 5.6940.06*
1C 7.61+0.17"° 7.57+0.10"%" 8.59+0.117%
2K 7.10+0.07% 7.67+0.17°° 8.1940.09"BCPa
3K 7.3940.17% 7.80+0.085¢ 8.294(.624BCPa
4KM 6.96+0.10°P° 7.82+0.145 7.98+0.65P2
b* 5KM 6.82+0.097E 7.48+0.15% 7.95+0.55¢P2
6SS 7.61+0.13* 8.0940.08"° 8.66+0.10"
7SSC 7.41+0.20% 7.9540.084 8.45+0.20"8¢
8AS 6.64+0.06" 7.43+0.12% 7.85+0.35
9SF 6.7940.1975¢ 7.58+0.16" 8.0740.198¢P2
1C 58.49+0.64% 58.92+0.28% 55.63+0.465
2K 59.51+0.24" 58.37 +0.56°° 56.89 +0.47A%
3K 60.25+0.6642 59.34 +0.36 57.58 +1.994°
4KM 59.94+0.35" 56.91+0.63"° 56.72+2.0348P
\% 5KM 59.41+0.47% 58.00+0.97¢% 56.32 +1.89A5¢0
6SS 57.47+0.58" 56.58+0.56™" 54.59+0.61%
7SSC 58.17+0.96° 56.97+0.53 55.60+0.785¢
8AS 60.76 +0.254 59.18 +0.63" 57.86+0.74"°
9SF 59.59+0.73% 57.90+0.73%° 56.47 +0.84A%¢
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1C 9.18+0.13 9.57+0.08" 10.02+0.14"<

2K 9.68+0.12P° 9.82+0.10% 9.67 +0.06"%"
3K 9.79+0.16"C 9.82+0.08“ 9.91+0.26°
4KM 9.820.115° 10.17+0.12% 10.050.215¢
C 5KM 9.95+0.15" 9.93+0.17¢ 9.91+0.25P
6SS 10.38 +£0.04* 10.41+0.13* 10.44+0.17*
7SSC 10.35+0.234 10.18+0.11% 10.20£0.23482
8AS 9.39£0.14% 9.500.13%% 9.63£0.07%
9SF 9.5440.18PF0 9.78+0.220 9.8740.19°PEa
1C 56.071.76"° 52.414-1.54A5¢ 59.0740.95"
2K 47.1440.54% 51.3540.875CP° 57.9240.94"
3K 48.9940.48% 52.56+0.62"° 57.0744.99A5¢
4KM 45.0840.28" 50.2440.59" 52.724+4.80P
h 5KM 43.25+0.715¢ 48.82+0.37% 53.48 +3.92¢P2
6SS 47.1141.09% 51.00+0.39PP 56.00 == 0.74AB¢P2
7SSC 45.57+0.69"° 51.3440.775PP 55.94 40,6142
8AS 45.01+0.57"° 51.44 +0.595P 54.59 + 3.465P2
9SF 45.3441.02°¢ 50.79+0.71¢PP 54.83+0.364B¢2

Y1C; NaCl 100%, 2K; KCI 30%, 3K; KCI 40%, 4KM; KCI 30%+MgCl, 10%, 5KM; KCI 40%+MgCl,
10%, 6SS; KCl 21%+MgCl, 16%, 7SSC; KCl 23%+MgCl, 17%, 8AS; KCl 30%+MgCl, 0.4%+CaCly
0.6%, 9SF; unknown 75%.

AE Means+SD with different superscription within the same column differ(p<0.05).

ad Means+SD with different superscription within the same row differ(p<0.05).

- 4£20AE A% £ OAYS 48T =424 SAe) Waps ® 200] Yenjie.
SLHE AR 0FdA BE Al FEe] 79.54-81.339] &< YEAA, KE AL =&
Ael oA dzTol Ha foldow volnl A%E mith A% 379 5FANE 74 A
YT frold Aol VErRRo, $XH 0 &
A 0Fold mE AT ol val B ghe nyow, A4 3%e) 5TNE 2 A
973 Fold Aol & UEiglon, #Hoz 2 Aol meld Yakth FARMIE 57
el AY F BE AYTE| 6-89 WA FNE BPoM, AT FNPFE tha
Z7kste A%e UehAth MASWE A 074 thETeh 75507 e e TE
W) feldow we AnE meol, A% 379 5xo AL 8ASTE T2 A TS Ml

A%E et AROE BE AYTEl 573 WAAY F

10 W9lel £A% dehigion, 059 3%oME tlxTe Ha el TS fojHew

Atk AFAME A TN hEFrE AelFEe] e foHow =

u
o
b
o
Ll
o
o
™

o]

'
30
kv
ol
=
b
&
N
rr
2

© o
lo
o~
o
i
tir
9
™

ity
rlo
gl
o
kv
o
=

o, AR 3Fe) 5Fo A= E3] 4AKMF 5KMo] thxzTo H|E| Foldor e AnE
U

- 135 -



# 30. 25 NaCD) A& A dAADKC, MgCl, 2 AlF EF9)S =S A AR 9
WA = 22EA
Items Treatments” 0 StorageS(Weeks) .
1C 0.25+0.01° 0.25+0.02° 0.25+0.02"F
2K 0.29+0.02"8 0.29+0.025C 0.29+0.01%¢
3K 0.28+0.01% 0.24+0.01"° 0.23+0.01
4KM 0.23+0.02¢ 0.2940.028¢2 0.31+0.02482
Hardness (kg) 5KM 0.24+0.00% 0.28+0.01 0.28 +£0.02¢P2
6SS 0.31+£0.01%¢ 0.25+0.01"" 0.27£0.02
7SSC 0.31+0.01% 0.24+0.01%¢ 0.25+0.01%
8AS 0.31+0.01% 0.32+0.02"2 0.30+0.02"B¢
9SF 0.30+0.01" 0.3140.0242 0.32+0.03"
1C 0.25+0.01°¢ 0.25+0.02° 0.25+0.02F
2K 0.29+0.02* 0.29+0.025¢ 0.29+0.01%¢
3K 0.28+0.01% 0.24+0.01"° 0.2340.01%
4KM 0.23+0.02 0.29+0.0285¢ 0.3140.02"
Brittleness (kg) 5KM 0.24+0.00 0.28+0.01¢ 0.28 +0.025¢
6SS 0.31+0.01% 0.25+0.01"" 0.27 £0.02°P°
7SSC 0.30+0.01* 0.24+0.01°¢ 0.25+0.01°
8AS 0.30+0.01% 0.32+0.0242 0.30+0.02"5
9SF 0.30+0.01" 0.3140.024 0.3240.024
1C 0.54+0.06™ 0.55+0.065 0.60+0.09"B¢
2K 0.56 4 0.0248 0.5740.0148 0.61+0.05"5
3K 0.61+0.08"52 0.52+£0.02% 0.53+0.01
4KM 0.97+0.81* 0.59+0.01"5 0.61+0.05"5
Cohesiveness (%) 5KM 0.58+0.06"5 0.62+0.03% 0.61=+0.04"52
6SS 0.58+0.0448 0.57+0.04"8 0.56+0.035¢
7SSC 0.60+0.06"" 0.60+0.03"8 0.60£0.04"5¢
8AS 0.59 40,02/ 0.58 +£0.01%" 0.66+0.0742
9SF 0.63+0.11"8 0.62+0.06 0.60+£0.03*5¢
1C 1.00+0.00% 1.01£0.09? 1.05+0.08?
2K 1.02+0.04% 0.99+0.01° 1.03+0.062
3K 1.05+0.05% 1.00+0.00° 1.00+0.00°
4KM 1.41+0.71% 1.0140.022 1.02+0.032
Springiness (mm) 5KM 1.01+0.025 1.04+0.04° 1.00+0.00°
6SS 1.02+0.04% 1.00+0.00? 1.00+0.00?
7SSC 1.04+0.05% 1.00+0.00? 1.00+0.012
8AS 1.03+0.03% 1.01+0.01° 1.05+0.05°
9SF 1.0940.15% 1.05+0.072 1.01+0.012
1C 0.13+0.012 0.13+0.03“ 0.15+0.01
2K 0.17+0.01° 0.17+£0.02482 0.18+0.01452
3K 0.17+0.02° 0.13+0.01%° 0.12+0.00°°
4KM 0.22+0.16 0.17+0.01° 0.19+0.02%
Gumminess (kg) 5KM 0.14+0.01° 0.17+0.0142 0.17+0.01%
6SS 0.18+0.02° 0.15+0.01%° 0.15+0.01°
7SSC 0.18+0.022 0.14+0.01¢ 0.15+0.01
8AS 0.18+0.01° 0.18+0.01" 0.20+£0.02*
9SF 0.194+0.04 0.1940.024 0.19+0.01*
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1C 0.13%+0.01° 0.14+ 0,04 0,160,030
%K 0.17+0.02" 0.17+0.025¢ 0.18+0,0345¢
3K 0.18+0.02° 0.1340.01% 0.12+0.008
. 4KM 0.40+0.53% 0.17+0.028¢ 0.20+0.03"B
Chewiness 5KM 0.14+0.01° 0.1840.01%B 0.170.018¢P
(kg.mm) 65S 0.180.02° 0.14+0,01°™ 0.15 0,010
755C 0.19+0.03° 0.14+0,01€° 0.15+0,01°E°
8AS 0.19+0.01° 0.18+0.0148 0.21+0.03%
9SF 0.21+0.08 0.20+0.04% 0.19+0.014B
1C 0.11+0.01% 0.11+0.01° 0.13+0.02452
K 0.12+0,028C 0.13+0.0148Ca 0.13+0.01%
3K 0.13+0.014% 0.12+ 0,025 0.11+0.01%
. AKM 0.11+0.018 0.1340,01ABCzb 0,140,024
Adhesiveness 5KM 0.11+0.015 0.12+0,01BC0z0 0.13+0.01%
(kef) 655 0.13+0.0145 0.1340.014ECP 0.13+0.00
755C 0.12+0,028C 0,120,010 0.13+0.01%
8AS 0.14+0.024 0.14+0.00* 0.14+0.02%
9SF 0.13+£0.0145 0.14+0.014% 0.1440.01%¢

Y1C; NaCl 100%, 2K; KCI 30%, 3K; KCI 40%, 4KM; KCI 30%+MgCl, 10%, 5KM; KCI 40%+MgCl;
10%, 6SS; KCI 21%+MgCl, 16%, 7SSC; KCl 23%+MgCly, 17%, 8AS; KCI 30%+MgCl, 0.4%+CaCl,
0.6%, 9SF; unknown 75%.

AE Means+SD with different superscription within the same column differ(p<0.05).

ad Means=+SD with different superscription within the same row differ(p<0.05).
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ANAEs tHxT, 3K F 7SSC7F b AgTEol Hlsl FojAoz v g2 Uit W
A4 Brittleness)& A& 0F oA thzTF, 4KM 2 5KMo] ttE A g FEol Hls)] wgkon

Z 3FdAe iz, 3K, 65S ® 7SSCrF thE Al Sl Hls| w@eka, A% 5FlAE o
zZ7, K B 7SSCr7 & AgTEll H&l fFoFoE wE FES UsudY. 34
(Cohesiveness)& A7 553 e A FE0] HETHY FoFos =AU F =
AR &4 A3 (Springiness)> 5F3te] A7 F BE ATt fFARE FEE FA8
Atk 24(Gumminess)& A 07N tHx=77F h&E A0l vlsl FoHo=z Hta,
A% 3739 5Fo e thxTF, KM, 6SS, 7SSC7F thE A FEo| Hl&| FeolHo=w

24 (Chewiness)& A7 0FolA =E AeF7F FARE FF0lden, A% 3578 57 4]
+ W=7, 3KM, 655, 7SSC7F ©E A TEe]l HlEl #FoHoR Wt HAA
(Adhesiveness)2 A7 0€olA tizFo Hl&)] 3K, 8AS % 9SF7} tiZ=TFof H3] FHo
=to, A 3FA A= thET, KM, 6SS, 7SSC7F tF 2 A el 50| Hl3] FoFoz g
A, A% S5FAE BE HeTEe] T FoFem Aolrt glATh

2
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& 3L

25NaC) A& 213k thA 9 (KCl, MgCly

a9 A

1T 4=

WA 5 vAE Hsklog cfu/g)
Items Treatments” Storage (weeks)
0 3 5
1C 0.00+0.00° 0.00%0.00 3.31+0.01%
2K 0.00£0.00° 4.28+0.28%° 6.18+0.06"
3K 0.00+£0.00° 2.04+0.20% 4.0040.04%
4KM 0.000.00° 0.00+0.00% 3.74+0.04"2
Total plate counts 5KM 0.00£0.00° 0.00%0.00 2.75+0.21%
6SS 0.00£0.00 0.00+0.00¢ 0.00+0.00¢
7SSC 0.00£0.00° 1.98 +0.04% 3.52+0.19°F
8AS 0.00+0.00° 0.00%0.00 6.35+0.06"
9SF 0.00£0.00° 1.85+0.21%° 5.30+0.01%
1C 0.00+0.00° 0.00=0.00™® 2.65+0.07%
2K 0.00£0.00° 4.88+0.034 6.1940.04%
3K 0.00£0.00° 3.01+0.18% 3.91+0.04™
4KM 0.00£0.00° 2.03+0.11°° 3.47+0.09%2
Lactobacillus 5KM 0.00+0.00° 0.00+0.00°° 2.5440.08%
6SS 0.00+0.00° 0.00+0.00°° 3.13+0.07"
75SC 0.00+0.00° 0.00+0.00°° 3.04+0.20"
8AS 0.00+0.00° 0.00+0.00°° 6.6240.04%
9SF 0.00+0.00° 0.00+0.00°° 5.29+0.02%
1C 0.00£0.00 0.00£0.00¢ 0.00+0.00¢
2K 0.00+0.00° 4.48+0.07" 4.56+0.06"
3K 0.00£0.00° 2.29+0.13% 3.47+0.08%
4KM 0.00£0.00 0.00+0.00¢ 0.00+0.00°
E. Coli 5KM 0.00£0.00 0.0040.00¢ 0.00+0.00°
6SS 0.00+0.00° 0.00+0.00%° 2.39+0.13
755C 0.00+0.00° 0.50+0.71 2.65+0.07%
8AS 0.00+0.00° 0.50+0.71° 2.95+0.07"2
9SF 0.00+0.00° 0.00+0.00% 3.97+0.10%

P1C; NaCl 100%, 2K; KCl 30%, 3K; KCl 40%, 4KM; KCl 30%+MgCl, 10%, 5KM; KCl 40%+MgCl,
10%, 6SS; KCl 21%+MgCly 16%, 7SSC; KCl 23%+MgCly 17%, 8AS; KCl 30%+MgCly 0.4%+CaCl,
0.6%, 9SF; unknown 75%.

A% Means=+SD with different superscription within the same column differ(p<0.05).

ad Means+SD with different superscription within the same row differ(p<0.05).
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< 2K, 3K, 7SSC 3 8ASelA HEHUt. 223 A% 5FA F2 2K, 8AS B 9SF7 ot
& AgFEd & foHer & AHE UL, fAdodME 43 FAR e
Ut At 28a figdel s iz, 4KM 2 5KME AlQ3 BE ATl AEH
ATt

# 32. £25NaC) dAE A3 dAAKC, MgCl2 2 AlF EFH)e 283 =FLaA1A9

WA 5 A

Storage (weeks)

Items Treatments” 0 5
1C 6.96+0.14° 7.00+0.00*"
2K 7.25+0.27%¢ 7.00+0.35%8
3K 6.42+0.38° 6.50+0.35"
4KM 7.42+0.49"8 7.30+£0.45"
Color 5KM 7.3340.26"C 7.50+0.50*
6SS 7.25+0.275¢ 7.10+0.42*
7SSC 7.33+0.41%C 7.10+0.42*
8AS 7.25+0.275%C 7.50+0.50*
9SF 7.75+0.27* 7.40+0.55"
1C 6.92+0.4745C 7.00+0.00
2K 6.58 £0.495¢ 7.20+0.57
3K 6.58+0.49%C 7.00+0.35
4KM 7.17+0.26"° 6.90+0.74
Saltiness 5KM 6.42+0.49%° 7.20+0.45¢
6SS 6.83+0.68"5C 6.60+0.22
7SSC 6.42+0.66° 7.00+0.35
8AS 6.67 +0.41"5C 7.00+0.87
9SF 7.25+0.27* 7.50+0.35
1C 6.71+0.69 7.00+0.00
2K 6.42+0.49° 7.30+0.45°
3K 6.75+0.42 6.60+0.65
4KM 6.58+1.07 6.70+0.76
Bitterness 5KM 6.17+1.13 7.00+0.61
6SS 6.67+0.41 6.70+0.45
7SSC 6.33+0.41 6.60+0.42
8AS 6.25+0.42 6.90+0.65
9SF 7.00+0.00 7.10+0.74
1C 6.71+0.62 7.000.00"5¢
2K 7.00+0.00° 7.3040.27482
3K 6.50+0.89 6.60+0.55¢
4KM 6.92+0.38 7.1040.55%F¢
Juiciness 5KM 6.67+0.41 7.30£0.5748
6SS 6.83+0.68 6.9040.425C
7SSC 6.92+0.66 6.80+0.455
8AS 7.00+0.32 7.1040.554F¢
9SF 7.33+0.41 7.50+0.35"
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1C 6.6740.785C 7.0040.00
2K 7.25+0.82"° 7.60+0.42
3K 4.75+1.33% 6.20+0.27¢
4KM 7.50+0.32°8 23.30 36.17
Chewiness 5KM 7.33+0.75"" 7.90+0.22
6SS 6.00+0.84P 6.30+0.27
7SSC 5.67+0.61°" 6.80+0.45¢
8AS 7.58+0.38"" 7.75+0.50
9SF 7.83+0.26" 7.8040.45
1C 6.71+0.815¢ 7.00=0.00"
2K 6.924-0.58"5¢° 7.6040.22M
3K 5.58+0.58" 6.60+0.65%
4KM 7.42+0.38"8 6.80+0.76"
Overall acceptability 5KM 6.42+0.58 7.60+0.421
6SS 6.25+0.69" 6.5040.35°
7SSC 6.25+0.94P 6.80+0.45"C
8AS 6.67+0.525 7.40+1.08"°
9SF 7.58+0.20" 7.50+0.614°

Y1C; NaCl 100%, 2K; KCI 30%, 3K; KCI 40%, 4KM; KCI 30%+MgCl, 10%, 5KM; KCI 40%+MgCl,
10%, 6SS; KCl 21%+MgCl, 16%, 7SSC; KCl 23%+MgCl, 17%, 8AS; KCl 30%+MgCl, 0.4%+CaCl,
0.6%, 9SF; unknown 75%.

AE Means+SD with different superscription within the same column differ(p<0.05).

ad Means=+SD with different superscription within the same row differ(p<0.05).
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2) High-Non &% 42 2(Na tA : NaCl 50%, KCl 40%, MgCl, 10%, ZA3a<Biopolymer 3%)

T4 81(%)
AR 2 ol at
FAkg | THEER 2
KeR-1E=3 100
ICE 10
AAE-1 1.0
Ak 0.5
ZnE 0.5 A A E-1 : NaCl 50%, KCl 40%, MgCl; 10%,
Biopolymer 3%
rsg 0.5
LR = 0.05
o ke 0.03
A4 0.005
nhs & 0.01
FatE 0.01
EnfEH o] ~E 0.01
N 0.01
HER 0.02
Al 112.14
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Hih-Non 3& A ¢ g]-uj&u(Na thA -

NaCl 47%, KCl 40%, MgCl, 10%, 2% 3%)

7l ke T3 Hl lads =4 A
A5 =8
A 27 (%) (H/kg) (/kg) (kg/MT)
Y5 100.000 100.00 89.17 5,000.00 4,458.71 1,035.12
ICE 10.000 10.00 8.92 300.00 26.75 103.51
A DA D) 1.000 1.00 0.89 8,000.00 71.02 10.35
EHlE 0.500 0.50 0.45 1,500.00 6.69 5.18
=g 0.500 0.50 0.45 1,500.00 6.69 5.18
Aikzu 5 0.050 0.05 0.04 15,000.00 6.69 0.52
o} 7 0.030 0.03 0.03 5,000.00 1.34 0.31
Q14 0.005 0.01 0.00 4,000.00 0.18 0.05
s 0.010 0.01 0.01 8,000.00 0.71 0.10
Fut & 0.010 0.01 0.01 8,000.00 0.71 0.10
EvEd ol ~E 0.005 0.01 0.00 3,000.00 0.13 0.05
A 0.010 0.01 0.01 5,000.00 0.45 0.10
HERZ 0.020 0.02 0.02 15,000.00 2.68 0.21
A 112.14 112.14 100.00 4,569.38 1,165.96
SR ] 91.12 5,014.57
For.e+& 109.74
TAR2] 1.00
7tE 495 0.85
Wl 897 0.97
SAETS 3.00
753 3.00
ALkr & 83.66
EX2TE 84 5,994
AFA 5 H] 5,994
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#7 : High-Non fF3-FAg-Azxd7F 2 Anj
(Na i) : NaCl 47%, KCl 40%, MgCl, 10%, Biopolymer 3%)

T5 = s EdF = AD) H]-8(%) EIa () B 31
2z 5994 5400 32,367,600
2z 5994 5400 32,367,600
A A=A 5400 32,367,600 Tk
Wz 80 10,800 864,000
o)== 180 5400 972,000
244 267 10,800 -
2 BOX 1,000 540 540,000
Jet 20,000
A 2,396,000
A A 4,792,000
183,250 "\1-183,250%
. sargsy 131550 11:149,5009)
02 1,620,500 #63:115,750%)
480,000 B354 20,000
250,000 7] 2.25.000,000/20
50,000 A4544241:1,000,000/20 2
500,000 QTE :4,000,000/20%
w37 1,022,222 500,000 A28 10,000,000
100,000 s A E )
100,000 2w 2,000,000/202
33,333 2e55E
T A 4,651,472
A A 7 kg@ 7,743
Sl 5400 A=A 41,811,072 B HAI10%)/kg@ 8517
o] (10%)/kg@ 9,369
Al THEA@ 1,936
el 21600 AzwA 41,811,072 B (10%)/EA@ 2129
o] £(10%)[EA@ 2342
5.400
FAQEH 300kg /151 ) 300kg /13
;],ZOOOkg) fetrolly/3smoke/2A13H - FAAE :7.200kg /2trouy/3smoke/g3/<l 2/1%1—4%%
N9-343
BIES =4 k21 o] & =4 k21 o
g 1 1 A =24 11 1 10
SEN=FY 3 2 1 B 2 1 1
a4 o] 4 2 2 Hj & 2 2
Ty 1 1 3 24 10 14
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O AZA i+ SAFY I A& A F
1. A¥ : High-Non <A 3}
1) High-Non <A|38-1(sodium caseinate 0.5%)
2) High-Non <=#)|31-2(Pork plasma protein 0.5%)
2. LCF program& 53 & =7 &<l
3. A=W stepd Fo| A
AES AY - 59 HAd@ = ¢ Ao A AA)
A8 S grinding : Zd L plate RAAE = 7 F7] A=
45 2 GAS B 2EHsiAa
A5 g BAS aigA wids =3
ZXIA] casing AR 2AGFA 9 AF) 79

FA7IWe] 98 condition &

©@ 0 ® 0 0 6
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1) High-Non <#)|8-1(sodium caseinate 0.5%)

High-Non <#13]-1(soddium caseinate 0.5%)

F ke T4 B =g = A9
A s
A vl & 2A (%) (H/kg) (H/kg) (kg/MT)
ELES 72.50 72.50 71.87 5,000.00 3,593.73 838.03
A 13.87 13.87 13.75 1,500.00 206.26 160.32
ICE 11.13 11.13 11.03 100.00 11.03 128.65
A A 1.02 1.02 1.02 500.00 5.08 11.84
A 0.45 0.45 0.45 1,500.00 6.69 5.20
=g 0.15 0.15 0.15 1,500.00 2.23 1.73
RN = 0.10 0.10 0.10 15,000.0 14.87 1.16
o 7 0.43 0.43 0.43 5,000.00 21.31 4.97
Ql4kd 0.20 0.20 0.20 4,000.00 7.93 2.31
nhs & 0.05 0.05 0.05 8,000.00 3.97 0.58
FuHE 0.05 0.05 0.05 8,000.00 3.97 0.58
A& 0.05 0.05 0.05 3,000.00 1.49 0.58
HERET 0.02 0.02 0.02 15,000.00 2.97 0.23
EHE 0.85 0.85 0.84 15,000.00 126.40 9.83
A 74.85 26.02 100.87 100.00 4,007.93 1,166.01
A R] 88.97 4,504.99
For.+& 112.41
TAHE2] 1.00
7+ E95 0.95
WY 897 0.97
38 EF3 3.00
753 3.00
A& 96.66
HEXTE 97 4,661
A ZH 4,661
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High-Non $A131-Az=L7 2 w7}

T& =1 a4 EAdF =9 (L) H] £(%) 3HaHg) w1
HZEH| 4661 4,500 20,974,500
] Zn| 4,661 4,500 20,974,500
A B 2 4,500 20,974,500 H) 31
W=A# 180 18,000 3,240,000
L2 10 36,000 360,000
A4 ~EFA 20 18,000
= BOX 800 600 480,000
7€} 20,000
A 4,100,000
SEAA BH] A 8,200,000
183,250 1} 183,250 (N & F)
1,644,500 *13 149,500 (L ¥HF)
e 5H] 3,621,000 13 115,750
1,273,250 *01:115,7509
520,000 B3 A1 ;20,000 % 2621
250,000 7] 22:5.000,000/202
50,000 A8F<=4]:1,000,000/20
500,000 A& :4,000,000/20
T4 A H) 1,022,222 500,000 7}2~8 10,000,000
100,000 S, AR E Fe) )
100,000 %1 ¢ 2,000,000/202
33,333 FEFTE
L 5a], 1A H] A 4,643,222
I A7 kg@ 7,247
AareEE 4,500 32,610,722 B74A(10%)/kg@ 7,972
A o] £(10%)/kg@ 8.769
Az A 7HEA@ 1,812
A2k 18,000 32,610,722 BI1A(10%)/EA@ 1,993
7 0] -¢-(10%)/EA@ 2,192
4,500
250kg /13 250kg /13
A (2<=%h) :3,000kg | /2trolly/3smoke/3AIZH 1Y -] EA(B=EH) - 4,500kg | /2trolly/3smoke/3A TH1Y -2
2<%} 3}
& =4 E2a o] U8 =49 E2a o]
7 1 1 4 1 1
AE 2 1 1 oy 43 3 1 2
7 E 2 1 1 Az
%57 2 1 1 s 4 2 2
=P 2 1 1 ) & 1 1
2B} 2 1 1 )
3 23 12 11
4 o](tray) 3 1 2
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(4) High-Non <=#|88-2(pork plasma protein 0.5%)

High-Non <=#131-2(pork plasma protein 0.5%)"] 4]

F ke T4 H 2o = A9
A s
A uj g+ g (%) (H/kg) (H/kg) (kg/MT)
ELES 72.50 72.50 71.87 5,000.00 3,593.73 838.03
A 13.87 13.87 13.75 1,500.00 206.26 160.32
ICE 11.13 11.13 11.03 100.00 11.03 128.65
A A 1.02 1.02 1.02 8,000.00 81.21 11.84
A 0.45 0.45 0.45 1,500.00 6.69 5.20
=g 0.15 0.15 0.15 1,500.00 2.23 1.73
RN = 0.10 0.10 0.10 15,000.0 14.87 1.16
o 7 0.43 0.43 0.43 5,000.00 21.31 4.97
Ql4kd 0.20 0.20 0.20 4,000.00 7.93 2.31
nhs & 0.05 0.05 0.05 8,000.00 3.97 0.58
FuHE 0.05 0.05 0.05 8,000.00 3.97 0.58
A& 0.05 0.05 0.05 3,000.00 1.49 0.58
HERET 0.02 0.02 0.02 15,000.00 2.97 0.23
EHE 0.85 0.85 0.84 15,000.00 126.40 9.83
A 74.85 26.02 100.87 100.00 4,084.07 1,166.01
A R] 88.97 4,590.57
For.+& 112.41
TAHE2] 1.00
7+ E95 0.95
WY 897 0.97
38 EF3 3.00
753 3.00
A& 96.66
2ETE 97 4,749
AFA 59 4,749
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High-Non Agi-A =47 2 Zaj7}

T 9 @47t B = A () H]-8(%) Hg) H| 31
FHZEH 4,749 4,500 21,370,500
FHE 4,749 4,500 21,370,500
A FA 58] A 4,500 20,974,500 H] 31
Ul Z AR 180 18,000 3,240,000
a9y 10 36,000 360,000
x4 E = 20 18,000
A5 BOX 800 600 480,000
71 e} 20,000
Al 4,100,000
Z A 5 A 8,200,000
183,250 *F 183,250 (& F)
1,644,500 1t :149,500 (L ¥E3)
=54 3,621,000 *3 :115,750
1,273,250 *o3]1:115,750
520,000 Bz A1) 20,000 X 26%]1
250,000 A 7] & +:5.000,000/20
50,000 Z338F4=4]:1,000,000/20
500,000 dois  :4,000,000/20€
314 74 vl 1,022,222 500,000 72~ : 10,000,000
100,000 T, A E T
100,000 <44 © 2,000,000/20
33,333 TETTE
5], A8 A 4,643,222
A A2+ 7 kg@ 7,335
Ak 4,500 - 33,006,722 B A (10%)/kg@ 8,068
o] &-(10%)/kg@ 8,875
Az A2 7HEA@ 1,834
Ay Ak 18,000 A 33,006,722 HI7HA(10%)/EA@ 2,017
o] & (10%)/EA@ 2,219
4,500
250kg /13] 250kg /13]
EA(2<=3) :3,000kg | /2trolly/3smoke/3A1TH1YL-| EAI(3=3) : 4,500kg | /2trolly/3smoke/3A] ZH1Y -2
2% =%
W& Zd k= o W& <4 k= o
S 1 1 = 1 1
43 2 1 1 g R 3 1 2
AY 2 1 1 Az
%3 2 1 1 x3 4 2 2
2 2 1 1 Hlj & 1 1
2~E}g 2 1 1
7 o](tray) 3 1 2 A 23 12 1

- 1838 -




O 2953 23419 B8 sAFY a2 48 g
1. A# : High-Non A8 (Zgjn )
2. LCF program= %3t 2z =71 &<l
3. Az step FYAE
O d5S Ag S Ad@ = 2 Ao AW AA)
S grinding : Zd € plate ¥AAE © 79 F7] A3
2 GAS HAd(sAdD)e] exdstAa

9 oRAE A NEE e

=

o
f

o
il

ZZA] casing A ZAGFA 9 ) 79

EA719e] E*8 condition &H

® 0 6 0
o
b
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1 High-Non A8z 2n] <))
(Nacl tHAl : Nacl 47%, Kcl 40%, Mgcl, 10%,biopolymer 3%)

(sodium caseinate 0.5%)

High-Non FA|(Zg]n )

= Fke) gl w7} 29 AT
SRR EL:
QA | g | 2 ) kg | @kg | keMD
;S 72.50 72.50 71.87 5,000.00 3,593.73 838.03
A 13.87 13.87 13.75 1,500.00 206.26 160.32
ICE 11.13 11.13 11.03 100.00 11.03 128.65
A | 1.02 1.02 1.02 500.00 5.08 11.84
A 0.45 0.45 0.45 1,500.00 6.69 5.20
s 0.15 0.15 0.15 1,500.00 2.23 1.73
B R = 0.10 0.10 0.10 15,000.0 14.87 1.16
o ey 0.43 0.43 0.43 5,000.00 21.31 4.97
A4+ 0.20 0.20 0.20 4,000.00 7.93 2.31
a=d- s 0.05 0.05 0.05 8,000.00 3.97 0.58
St 0.05 0.05 0.05 8,000.00 3.97 0.58
A& 0.05 0.05 0.05 3,000.00 1.49 0.58
H E& 0.02 0.02 0.02 15,000.00 2.97 0.23
EdEFNR 0.85 0.85 0.84 15,000.00 126.40 9.83
A 74.85 26.02 100.87 100.00 4,007.93 1,166.01
A Rl 88.97 4,504.99
For.s#& 112.41
TAE2] 1.00
7FEE95 0.95
Y897 0.97
R 3.00
733 3.00
A& 96.66
EXTE 97 4,661
AFA 2] 4,661
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High-Non 4=#|31(= 2] &)-A 297 2 woj7}

T5 =4 ol BT F9() H] S(%) 3+HeHg) B 1
EIESt 4661 4,500 20,974,500
RSt 4,661 4,500 20,974,500
2 B2 4,500 20,974,500 ] 31
W=4x 180 18,000 3,240,000
X 10 36,000 360,000
EZA| ~gA 20 18,000
= BOX 800 600 480,000
7€ 20,000
A 4,100,000
ZAA 2 A 8,200,000
183,250 11 183,250 (N & )
1,644,500 *1F 149,500 (Y ¥HE)
IR-AE) 3,621,000 13 :115,750%)
1,273,250 *0d1:115,750 ¢
520,000 Bal s an] ;20,000 X 2621
250,000 7] £2:5.000,000/202
50,000 233+4=11:1,000,000/202
500,000 A2 :4,000,000/20Q
T A7 1,022,222 500,000 7b2~2 10,000,000
100,000 22w E FE) )
100,000 41 : 2,000,000/202
33,333 FEETER
w2 A H] A 4,643,222
- T kg@ 7,247
AAEE 4,500 - 32,610,722 BIHA(10%)/kg@ 7,972
Al o] £:(10%)/kg@ 8.769
—— A2 7HEA@ 1.812
Ak 18,000 32,610,722 B714)(10%)/EA@ 1,993
A o] &(10%)/EA@ 2,192
4,500
250kg /13 250kg /13]
EZA2<=3h) :3,000kg |/2trolly/3smoke/3AIZH1Y-| EA(3<%=3h) : 4,500kg | /2trolly/3smoke/3 A ZH1Y -2
2% =&
& =4 E2a o] & =4 E2a o]
77 1 1 za 1 1
¥ 2 1 1 oy 43 3 1 2
71¥ 2 1 1 Az
%3 2 1 1 =7 4 2 2
g A 2 1 1 Hll 5= 1 1
2~E}J 2 1 1 .
A 23 12 11
A o] (tray) 3 1 2
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() Mgt whE

(D AFAFe] AAAZ A&

ARG 9 APy

- BA AIAE

A

2 A S7FSAIE A 8ol s

O A AL AAE T SGAE 2 8AF(2016~2018)
A A F A 2HE = 124 | 234 | 33 o] %28 4k Z(ton) ] 31
FFEA 2 O | O
FA v A A O
AREVIEAMHERD | O O
U njopy O
A O | O
57 A A A O
o] O
S 2Hoela O
AR O
FAAN Y, 5 O
Al &= O
o] 2 7 o] gkt 4 O
Hauul =&2Hela | O
Fd& Q ez O
HA B I7] O
SAETL 2 O
At ET 2 O
7SS
A ZETF2 O
AR 2 ETF O
g A
12 AgAF ¢ 20173 02-10Y€ AAF 2L AF EA
22r A &AF 2oz AZ|(FHAY] Aidekl HA

201813 03~10¥ =Alo|AH---> 20183 5

2 gls4a)
32 A& AF ;2018 10€ ~olF EFAAF
o EA AFLS 4 B AF SNT A
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@ step® FR M

= 77 53 5 ODMO| Zejo] w2 A3 T4 AYRAF AuAY o=
n AAA SAZF JEAZFHe] ¥ 9 AHS Hzt

n AAA SAF Uig He)F TRAF AT
n o] G JA(GS-retail Mool FHuj HX|sle] T1 Fnj)
n AAAAE T2 AN 2 GEOEn FuAE 5)

s AG9AY ey LIGED VI FH, Ak AR, A9, B

n UEF OA AlFe SeAFE 3nE + A 34

1L F8 AFTE &5 FHF A 2 7 24
D A27  AAA 2, 7FEA2@AA 2, 2EJAZ F)
(1) A FRE o] &
O AAH= - 1~1.5% 952 =4 3gS o
NaCl 100% ---> KCl 40%, MgCl, 10%, NaCl 50% th#|7}573
@ 7MEAZ :0.2~1% FE& H7ISAE o
NaCl 100% ---> KCl 40%, MgCl, 10%, NaCl 50% thA)|7}523
(2) Nacl tiA 23+ (biopolymer 3% thAl)
O AAA= - 1-15% 952 =4 39S o
NaCl 100% ---> A< (biopolymer) 3%, NaCl 97% thA 7154
@ 7FEFAZ 0 0.2~1% E& HIISE S o
NaCl 100% ---> ZAg<(biopolymer) 3%, NaCl 97% thA| 7}
Q) AEH Ao A 74
O AAXN= - 1~15% A== =4 3L

NaCl 100% ---> KCl 40%, MgCl, 10%, A%< 3%, NaCl 47% WA 71573

@ 7FEA 2 0.2~1% BES H7FSEARAS W

NaCl 100% ---> KCI 40%, MgCl, 10%, A%< 3%, NaCl 47% A 7}s 4
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@ NEgE=714

Tel. 031-333-4355 Mobile. 010-5133-1130

Fax. 031-333-4354

0 2017d 11€¢ 229

5 A&7z

&

mK

(FF A dlA)

Hlo

3 7tEz=
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(A1 57 F SSsta])

c HASE JEF AAA 55 A%

O UHEF &HdEdA HEF HALA F24Hd UE HEF &F

O 719 2 W4 JAA A E B2 Y YEF =4
7} Adukd

- 2E50OWE g3t YGRS AA) B 7G0T, AGmu) HeTE TE s 0,
_:'6'_.

1
o
B
>

120 mMix DN BT 7]

12h-C

140 mMix @dH] m AT 7

—
\~]
(@]

—
o
o

(o)) 0}
@) o

U E & &% (ng/ml)

\&}
o

H#HIN

Oh 12h-H
ZFEHA A E A

@)

a9 2. 7FEAEA ARE Az AAE 22 W HEFSH
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AE & A5 48413t A 109 mg/

2]
T

Fe W

& 7% 24N 7oA 120 mg/ml o] FEFH AT wEbA L

ol
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o 7tdg
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}o} 80°C shaking water bathol| 4 24413t 3
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S,

i<
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Mz

2

= UEhA @ster

<8P

- HEF FRHENAH UEF dALA F2HC ©E YEF ¥2 2482 45,
7tE e wE FEHE UEF Il Aol7t o AFJgd wE zole v
WA &9kt

- (e R dES) 22 F A=, 29 HEFE FAHIAS A= &9E A
ol &AFHA WU

Z2E HoE Ax F Y3 s FAHIAUS W YEFIFS 7P A FAHHUA

% gl QoA T S HIEE B WA AAE AL FAsiAH. kA

=

1
o

$F SAFE T £3F TF A0 F2AL AzSA ol BT Az A48T
A% 29 Be Ad B ol 22 g3 Fust B Egse] HsEe] I
Mol gy v Aoz Amah

O Ad+343A biopolymer 7t W& SAF A=

- el AT AE 2AMA ZEHE HMRoE UYEF FEe

N,
ol
i
i
Em
S
N
W Q
B~
ot
i
g

biopolymerg ©¢]&3te AW YEF FTHFS 950 2502 YEF HAHFS TN
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A 718 SFAFS MEetaixd £ A5 s

7t A

- ol £ FAHARIERE =F Ad 2AAE AxSAH. Ax 3 T YADGAE 29A=E U
Fol APt on, 1a YA AAYUY’ DAR 7S 100 %l thatke] 0.33% FF
a2 2 AFUAA, 0.77 TF%E Este 13 AAAS} dES 2 IS 2083 EFs
of WAZEA 4843t AAEAH. dAVF TRE = F43H4d biopolymer(Z]| B4, AEE
e d2EY g A" 3 FHRE TS AAEE, MSG, #FAls, A4, obA LD,
A 2 A 20830 AAske 2x e HAT & AAEAH. 23 s AT A e E
FelEe 2 AgE dAdEZ S8 T 0CHF2E 72T)d A 1083t 7HE3tA T

Fresh meat
Control(C) : 0.5 % of 1.4 % total sodium

15t Mixing
: Curing

st

2

e~
-
o]
[¢]

Mixing
essing
sifying

Emul

chloride without sodium substitution
and biopolymers encapsulation.

T1 to T4: 0.33 % of 1.4 % total sodium chloride
with 0.77 % sodium substitution (KCI,
MgCl, and CaCl,).

Add % ice, mixed 20 min and stored 4 °C for 48 h.

Control(C) : the rest of sodium chloride (0.5 %).

T1 to T4 : the rest of sodium chloride (0.3 %)
and encapsulated 3% four different
biopolymer (pectin, chitosan, cellulose,
and dextrin).

Add 'z ice, back fat (previously ground through 9

mm plate) and additive, mixed 20 min and

maintained temperature under 14 °C.

Stuffing

(L (1]

Pork intestine natural casing for pork, 50 mm
diameter

—

s

eating

Cooked at 90 °C for 10 min (internal temp. 72 °C)

Co

Cold Water, 5 min

5]

Final product

i

a9 L

A A A ZE
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E L AYE &2AA TS

Ingredients Formula (%)
T1 T2 T3 T4
Pork meat 72.44 69.44 69.44 69.44 69.44
Fat 11.2 11.2 11.2 11.2 11.2
Ice 13.8 13.8 13.8 13.8 13.8
NaNO; 0.01 0.01 0.01 0.01 0.01
Phosphate 0.2 0.2 0.2 0.2 0.2
Sugar 0.5 0.5 0.5 0.5 0.5
Monosodium glutamate 0.05 0.05 0.05 0.05 0.05
Sausage spice 0.4 0.4 0.4 0.4 0.4
NaCl 14 0.63 0.63 0.63 0.63
KCl - 0.56 0.56 0.56 0.56
MgCl, - 0.14 0.14 0.14 0.14
CaCl, - 0.07 0.07 0.07 0.07
Total sodium content 1.4 0.63 0.63 0.63 0.63
Pectin - 3.0 - - -
Biopolymers — cpitosan - - 3.0 - -
Cellulose - - - 3.0 -
Dextrin - - - - 3.0
Total ingredients 100 100 100 100 100
NaCl 100 45 45 45 45
Substitution” KCl ) 40 40 40 40
MgCl, - 10 10 10 10
CaCl, - 5 5 5 5
Na substitution rate 0 55 55 09

Final products

55
C, sausage with no biopolymer encapsulation; T1, sausage with 3% pectin encapsulation; T2, sausage
with 3% chitosan encapsulation; T3, sausage with 3% cellulose encapsulation; T4, sausage with 3%

dextrin encapsulation. “1.4%sodium content was set to 100% sodium for sausage and 0.63% was the
55% replacement of sodium content in sausage.
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A

100.0
B C mMTI1(Pectin) ® T2(Chitosan) O T3(Cellulose) T4(Dextrin)

90.0 A

80.0

70.0

Inhibition of sodium absorption (%)

o)
o
o

50.0

Stomach Small intestine

a9 2. In vitro 231428 S 53 A AR HEF FFIAE

- &23gA 8 ADLAAY HEF &S A YEF F79AES R A3
27 A A biopolymerE 7k T1~T47F iZ2FEG FFIA&0] Fojdo= 2 A
2 sy

16
—_— A
=X
=1 I
S 12 A l
= T\:
E A \\
<
=
S \
=
:E 4 B \
= \
=
= \

I m D

C T1(Pectin) T2(Chitosan) T3(Cellulose)

09 3 FEAYS B9 dasty noleZere YEF FroAS

- ALEANAE FAolA g F ARAAFT 2 29 W YEF dFS ST HEF F
= el KR
= =] =

oAl gg AED Asolr], WERO
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100

S
= 80
=
: A A :
~

% 60 : %
= \
a
‘s 40 \
= \
=]
= 20 \
=
& \

0 e N

C T1(Pectin) T2(Chitosan) T3(Cellulose) T4(Dextrin)

a9 4 agtiAA e da3Hd vpoleZE AR £AA Y YEF AdE

o\

G2 AAR=, LAA ] AgAAE o] &t Ao 55%e WAStAL, A3EFTFES At
17171 #1sf d4314d biopolymers #H7iste] HFH o= YEFS 60% ©ld A3t

= Mde] AY SAFE ARSI i vitro L in vivo AIE BEE W SA|FA g
/4 biopolymer®| 7Pt GEF FFdA&d dAHAA AHE Yo, 1 F AEE

28 7| BARS AEste] AFEE A% Ade Pt AFS AAsAT

>

rr

AN =2

O Ad HFH =4 271A+271A F43}4 biopolymer H71g AH SAF A=
- 9 AFEE HEeE JEMAN AEZ s AT QA AYHEriedign AFstd A

d HA =137 271K F434 biopolymer 5o ME AA SAFS Ax L 5 7

He X 29 FANE 2R AxsIPon, 9 AdY FdsA 13 & 23 94
o7 FE3t A=zt
- SAE AHYTE F N2 AZHAEEQR) x FAsA biopolymer H7FHFQ) 2 FESY
o agtARlES FA(C, T1-T2), 40% HA(T3-T5) 3! 50% hA(T6-T8)= &3kl
olo] wte} ¢AEE FA438k4d biopolymer - &l(C, T3,T6), AEZ 2 H/NTL, T4, T7),
71E4F H7KT2, TS5, TZE FE3 o

S

= e
B A%e % BERHERN, B

;2o e, AE4 3 FHEVIER)E A
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F 2. Ad Az g SAF Az TN E

Ingredients C T1 T2 T3 T4 T5 T6 T7 T8
Pork meat 72.44 7244 7244 7244 7244 7244 7244 7244 72.44
Fat 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2 11.2
Ice 13.8 13.8 13.8 13.8 13.8 1338 13.8 13.8 13.8
NaNO, 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Phosphate 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Sugar 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
MSG 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Sausage spice 0.4 0.4 0.4 04 0.4 0.4 04 0.4 0.4
NaCl 1.4 14 14 0.84 084 084 0.7 0.7 0.7
KCl - - - 0.56 0.56  0.56 0.56 0.56  0.56
MgCl? - - - - - - 0.14 0.14 0.14

Total ingredients 100 100 100 100 100 100 100 100 100

Cellulose - 3 - - 3 - - 3 -
Biopolymers
Chitosan - - 3 - - 3 - - 3
NaCl 100 100 100 60 60 60 50 50 50
Replacement KCI 40 40 40 40 40 40
MgCl, 10 10 10
Sodium replacement rate 100 100 100 40 40 40 50 50 50

Final products
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mT7

aTs

WIS

mT4

BT3

mT

a7l

&aC

0 =0 4 &l 80 (i)

a2 6. vlol e Eelv sl 2FUWAAE HAE 2AA ] F4

- 2 62 vloleEelr s AFUAANE B £AAY FAL BHY A%, FEL), A
ME@E) 2 FAED) SFSHAT B9 A 2FRASN BE AYT 8 o7 Holi
UEREA REATE TR Yo AR T2, T5, T AAH R we ke vy
o oleh WE AR golME AEAL B AYTAN FolHoR B ARE Ve
WREE o JEN R Mo FAF JFL M Aow ARH A Aol F

$ aFUAg] 3HB5E RO A3 go| Frkee e HaAstark
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mTs
Shear force

mT?

Aclhesiveness

oTs
Chewiness

mTs
=T

Chumminess
T3

Springiness
BTz

Coliesiveness 1=:|=1 |=I=| r=r=| T f FI s r=r=r===:|q|=1-|=r=|=lgr":_

— — mTi1
BC

Hardness
0.0 0.5 1.0 1.5

a9 7. Aol EH et 25t AAE VI &4 X e =4 EA B AdE

& YeRddth 22549 A, 9948 AL BE F&HoA FoH ols YErA
o AR A4, 494 2 AFAEe A 2UA g TS folHow S @
o] Yehtom, 53] 50% 45 A, 71EAS A7k A FelA 71 58 Axrt Y
o AgEs 34T A, ditagAE F 7B AU T2oA frejHew M we
#E JeEridth AF iAol wEbA 40% Al Al vle] e A RRol wE foF
Ztole YEbHAl FkAT 50% Al Al BEZe2E HIUME TToA fFoHoz e gs

GERol LukaE AT Coh b FAS ATHE dElE AE SIS,
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T3

4 c

T2 D

T1 ]

L] 20 4 &0 20

Reduction of sodium absorption (%)

a9 8 vl &Y re AgtAAE AU &2AA Y HEF A4S

=

- vlol e Eeimel 2FUAAE BT 24X YEF ALES YEhd AR, s s

)

g7 AFHAANE A5S 40% WA & A AEEL2E HIMS T1H T4olA UYEF
Aol =2 AFE el wHd, AFUAAZ AFS 50%

g =

WA g A% RS A7
3 T8H oMo we UEF APES Ushioh
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mTE

Overnll
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acceptability

OTae

mT5

Chewiness L

oT3

mT2

: mTI
Juiciness

oc

Bitterness
Saltiness
Color

0 1 2 3 4 5 (] T 8 o

a9 9. vtel e E T u et AFHAAE AR AAIA S A5HTL

2% 9% HoleEY el AFUAAE WY £AAS) BEHIE AAT Aol 2t
3 FEH/NEEE AN TWA, AU 0FH L WIHNAE FH Holsh ki
ForT. eulsh FRA/EEA BE JEAS WA T2, T5 L T8elA fojHom we
e UErilon ol ATUAA H7b RS RS FUT FFOE vehyth

,

¢
ol

Qe

- HoleE Y AFHAAE AV £AA Y FHY AH=, AFUAE R HolE
gu AFTE HEF ARE, HAZE, |4, S R B IFE WA=
A& FAsA.

- 2FHWAAE AR 50% HAZ A 7B UM Ay FAA YEFEE 2 3
AZE s, HEF A& 383U 9F= vA= AS FAsAAR, AF3 A
< AFE A4 Eud #5HItA &5t FFHVEET i @2 FEFE YE
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U A7kE 2 5 JiAE] SR ¥ A7 283 AA .

- ¥ AE2ex0 AP S4B BTl YA AFHAE 40% T B¢ =T
AR 23-E UBo] AFo FRBAHA dFS UAA Fe FELE F&3HA A
g e A= Asdn

O &z 9 vo]Zgy EFAE S =54aAA Az 9 5E4F

7t AU

- 283 gx B9 9 vlo]2EZ gl E E3Hencapsulation)ste] wHE EFHAIE WHEO] &5
=
o

Fo2 Hrlstiien, &5 A= A7t SoM A 2EHE Farste] 55% A

o CoE /1FEMAZ F F9 AH R B/ 452 ARk

33 g=x A7 SAF TS

Formula(%)

H=s == S T2 SFad T e
3l & 72.44 72.44 72.44 72.44 72.44 72.44
A v 11.2 11.2 11.2 11.2 11.2 11.2

Ice 13.8 13.8 13.8 13.8 13.8 13.8

NaNO, 0.01 0.01 0.01 0.01 0.01 0.01

Q1 AFA 0.2 0.2 0.2 0.2 0.2 0.2
e 0.5 0.5 0.5 0.5 0.5 0.5
MSG 0.05 0.05 0.05 0.05 0.05 0.05

AT 04 04 0.4 04 04 04
NaCl 1.4 0.63 0.63 0.63 0.63 0.63
KCl 0.56 0.56 0.56 0.56 0.56

MgCl, 0.14 0.14 0.14 0.14 0.14
CaCl, 0.07 0.07 0.07 0.07 0.07
2 A 100 100 100 100 100 100

o) A& 55 55 55 55 55

HFT AF AR

- 174 -



Y
pul
it
.

N

(] n < oM N —
(%) uondIosqe wnipos jo uopIqryu]

o

ar
jo0

ar
4

il

jo0

=t

o
=

|

A

)

5 2~
9

=
EF

Zhell W& Y

3|
jmi

Z

9 10. Hlol T

o
N

o o o o o o
O n < o N —

(%,) wondiosqe wnipos yo uonanp Iy

10

cH=7

o
N

_—

X

Vo
W)

S|

27}l u}

et 25 tAA

a9 11 vlolL

2 Ul

A7F wAF &

=

sl %

%

=

AR 213 7] 7 (SEM)-2

St

- 175 -



a9 12 hxT &AA e =4

FRe o AF Az

Q1S

3, 5008 Sfstel EWe AL I

=

|

o

welol] 7]Fo] ol &

.

e

= AT =4

= &

3 13, g

ol o

-
At

3

Az, txzFo H

(e}
=R

shsith 1009 Sto) AbzlelA $zo FE 2 Hol 7}

53

o

Hip

Fa= = SA

FSA T

S

Ql&

Fia, 5008 AL &

Q13

=

—_—

o

o

o

ol A= U+

- 176 -



P2+ 23+ 7 EL

CEECIE L]

a9 14 = 71EAH

B

bl

ol Hol= 7]

-
st

+am Aol Bl

ERRNEGS

015

FRAaz, 5008 A &

S|

|

Qo

oy

1;1_}-

)l

MK

2 0 A
1l'_

T+ 2w+ AF

el

a9 15 gx AEEe X~ AYFY &

i

o
o
i
o

3
3

X

K
K

o
E

b SAF A

FRAaL, 500 Sof 43Ry 7Eo] F;dolrl ta w4

S

7

AEZQX~

et

b

]

@}—O

ST

-
o

FA 2?1 7t

U.—"
103

HE A

[¢]

o} 745w

o}
=3

- 177 -



a9 16, dx 92EY AT Zd

29 17 32 99 Ao %9

AR e W SAFe wY ARz, vo|eEYWE A

ggld'
B
o
B
o

SA

Z % /1% Edo] AT mWe 7|Fo] wol BAH| At AL HASAT W& o
4 8 szele] A% oA T REF Rio) Bgtow Fuzd Fxol Has A1ge &
3 @ % itk

- 178 -



<8k

- FARAAUAHCEM 4 AHAE FHIAYE, 25T JA7HE dEzTFEG bl EH
o TF A7 SAFAA EHo] v, 71FYAE B ZA(ERCD ¢ T A
2 Ho] FAHUT. &5 FEE EFSAUS Hols FHo] AZ FYA XA
A wol e ZEHE 7 A7Mslde wele ol FEe AT B9 okl #3
Eo 98 P43t P& encapsulation) B EES AT & AU

& W A9 Ad, $54 M9e A9 A3 UERY 35 A
1, 328 JEFo 3% AU AFASY guE, A=, Boo)
o2 AZY A% She vRY % WANE AAL 5

2
1y
e
o

_>|.l_|‘
o
fr
do
rO
i
D
52
i«.-
_‘EL

- vpoloBHrst WAAE WY £AAY AY Ash, ELE B AYTE
& ELY 2ANAE AzsGot 293 FRH JEEN We B By
Agzore WHR AUTE UEES %A DAL W 2T wxd
o £2NAE AZT & AT

- FARALNAGEN B4 @, £ A GETEG HolLEIWE AT &
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(A28 F71& Fadsr]etista]

CAF Y SAE M AL, B 33 L N 34 A

1. A=

i)

e
D AZA F9]

D F4-& 22

- ISP(Isolated soy protein, &2+ d), Sodium caseinate, Beef collagen fiber(AZ &7l
) 9 Egg white powder(dh¥ %) & LRE AlFolA AmiE e AS Frlste] AR
skt
(2) PPP(Pork plasma protein, =] & %3] 2)

- A AF 2AY SKAY EFFAA HA =5 F S d4E A AR SFaAE
93t FH PS4 ethylenediamine-tetraacetic acidEDTA, 2g/L)E A 7}sldch dd &
AL 24417 oo ERH S EYshr] fsl dAE268,000g, 15 min)E AR
A= St o ZeE Flstdon, FFdQd e AMFHstd sAARE A

sto] A EAEHAPPP)& Al xste] 24 o AHEsAH.

2) &AA] Az
(D) A-D Ad&

- aAAY] gl 4 AYPE & 1o YEHiH. AdE R AT A E5FAA HA T
A sAS FAst Ao A 2 2He AASI e, &471(PM82, Mainca UK Ltd.,
Berkshire, England& AF&3te] 217 smm=z £t 2844 £ 6719 A8 +=2 C
(F=A2]), Tl(solated soy protein, ISP 1.5%), T2(Sodium caseinate, SC 1.5%), T3(Egg white
powder, EWP 1.5%), T4(Beef collagen fiber, BC 1.5%), T5(Pork plasma protein, PPP 1.5%)%
st o, B33 9585 Silent Cutter bowl(A-20, Ramon, Co. Ltd., Spain)ol] Z3. 1@ =
EHetHA A A(LT, AFRANE FAL F 2dolA wwsid w7tz EH st 1/2 Ice
Fdste] ohA] wimsya wjztx] Eastdh 12 IceE F4staL o]ojA 5C AF, AH&

dste] FHetH AL F 108, 7= AT == 14T oA FEsAH. A=

=
=
H #3ES F7#7)(E-25 Hankook Fujee Industries Co. Ltd., Suwon, Korea)E ©o]|&3}e

Ll

polyvinylidene chloride(PVDC, Krehal on UK Ltd., Beverley, East Riding of Yorkshire, UK)
Aol ol &AAE Zol7b 10 cm, FAI7F 110 goll ol2&=% FA&AH. S & LA A=
78°C ¢ water bath(BS-31, JEIO TECH. Co., Ltd., Seoul, Korea)oll A Al %7} 74C o] o] =

W74 Hasda, 99 48e YA

- 180 -



(2) E-H 438 &
7t ARA s F
O 53 AW 5mm Chopping
@ UHA FAA = AFFst FH
U @AES - 985S Mixero]l NaNO,, <I4Hd, A®, MSG ¥ & 1.1% 5 C(NaCl 1.1%),
T1(NaCl 0.54+KCl 0.56%), T2(NaCl 0.4+KCl 0.56+MgCl, 0.14%)& ¥ 3. 10% =33 &
Aol 12 Ice F4 F 108 F7F EFAH. EF=9] HF 25 14T o5 H=
Ela=
%4 B Cover ¥ 5C /48417 S48t
g}, 7} ZE3} - YA S-S Silent cutter bowlol] 231 19+ 2 Cuttingdt A UH A 2E g
ol #3] NaCl 0.3%%+ Z+ A 2] 78 2 Polymer(Cellulose, Chitosan) 3%S & @il 2%+
oANA wws]d wj7tA] Cutting®th. MAIFL] 1/4 lceE FAst] thA] wws)d of 7} =]
Cuttingdtth. 1/4 IceE F7} FYsta olojA 5C AZ Al Ay FAFE T8
Cuttings}™ AJZFE F 107, fr3l&9 HF 25+ 14T ol3t7t HA ot
7 . Fibrous #2(@4.14cm)> A& Z 60~ 65C/30% A A &5 ¢
AHE, AFE FHE 300 g& 71FoE
I . Clipper2 ¢+ Clippinggttt.
2] : Autoclaveoll 4] Cooking 2% 78C[FAHLE 73C EF Al FTE, ¢F 50& £ 8]

[e=|
ol Bz} : A|E EHLL 10C o3 JEE 32 Zo 308 oA Wzt

2

u

o

=
o
2
2
)
o

]
-
iy
(b

3) A3 YHA-H 28 F58)

(D 7VEx&, =, AaE

- AR 10 g& Ao Hof ARG L FHo| Yol 70C/30% Water batholl Al 7}E & ¥4
£21(10,000rpmAIZl & W ¥rog fEH EE JMEUES SAHsta, FES 2
g AreEs ket A4

(2) pH

pHE A% 3 g& S/ 27 mLe A &3 13,000 rpm(T25B, KA Works Sdn. Bhd.,
Malaysia)ol| Al 203t #2333 pH 4, 73 10 buffer solution®= X A3 pH meter(Seven
Easy pH, Mettler-Toledo AG, Swistzerland)S o] &3] =43}t
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3) SACE L, a, b, W, ¢, h

A A 2] PVDC Aold & AAT & ASE Adste] 3083 204 WA o 7 9o
ZZE A Aoz, FRAAHE, AL, HIARITE o] &t FH FES AASATH
AA A 9] §A2e Minolta chroma meter(Minolta Co. CR-400, Japan)E At&3sle] W%
(Lightness)-& YeF = L'z, #M=Redness)E UYERE a g3 &4 =(Yellowness)S e}
WE b'g, A=(Chroma)E YebE cgh, A3 Hue value) S YellE hgts zhz 33 wii
o] AT WMAEE Yehle Wike L-3b 4e o]&3sted yehiidth. Minolta
chroma metere] &3} 2t TFAMI(Y = 92.8, x = 0.3134, y = 0.3193)2 o] &3t

4 A7t 2 =27

At7HShear force)x= Instron 3343(US/MX50, A&D Co., USA)S o]-&3&le] A3ttt 2+ Al
55 o 065 X 200 cm&Z AE 3 knifed plungerE ©o]&3le] Adste] =433 a1, ol
Zx zA& load cell 10 kg, adapter area 30 mm?o]ith. FA A8 A 7HTexture
analysis)= Instron 3343(US/MX50, A&D Co., USA)}S o] &3t =AHsIow, ABE Z+zt
20012) x 2.0(A2) x 1.0(3°]) cmZ A3 t}g Plunger No. 35 Alg3le] Algo &

Iy AZAueko g Host 7 X(hardness), 33 Ad(cohesiveness), 74d(gumminess), A 34

]

(chewiness), ®3 A(springiness), #-2F4d(adhesiveness)S A3l th B4 %2712 chart speed

120 mm/min, maximum load 10 kg, =% &% 60 mm/minS.Z A% 3}t

SA, &, S0, 244, 284 2 AAZF VlExe e Hrie £dE 3 ade=

st g 97 HAEWE ol &ste] Fox Algel we}l HrpstA skt 24 A E

1099 #5a4 295N AFSAT 2 Bsade Foix F5ol met 1ge ulg 2

ok 94 e W FrhE BAIATHE, E-H 4% Aot &sos AAsh,

(6) TBARS

Buege®} Aust(1978)2] ®Hlol 23 A= 5 g o butylated hydroxyanisole(BHA) 50 ul 2} S5
T 15 mE FH7ete #d3s A & #2499 1 nE A@Te P23 o7l 2 ml
thiobarbituric acid(TBA)/trichloroacetic acid(TCA) E&&-&H-& Yol &3] &S the, 90T
o] gFxolA 1583 AT T WZAIA 3,000 rpmol A 103 A4 EE AT A
2 A 59 4SS I3t 531 nmollA FHEE SAHSIA T

ML
ok
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(7) VBN

- BRA975)2] W& ol &3dte] A& 10 goll S/ 90 nlE 7pste] #43 F dAY
Z(Whatman No. D& o 3ste] o3} 1 mlE conway unit 2o Y1 o= 0.01 N
A8l 1 ml 2} A A 2K0.066% methyl red + 0.066% bromocresol green)= 3= 7}sFH T

7BIte] AHAE-Llol glycerines HIEY 745 @2 F 50% K.COs 1 mE 24 F

o

ZA AN e 8718 FHOE wuke & 37CoA 12083k WAk MY F 0,

N HS0, = Ao gatgds AU

8 A A

- ool Aol dolxl A= SAS(1996)2] SAEA Z=Iade o] &t E48aL,

2. 718 v Al z=d7t

D Ad5A 54|

o]

oo W

S

2

dRA = 77 W1 (%) GrHd/kg)  FHR™&/kg dHELke/MD =A=&M
Ham 72.44 5,500 3,984.20 849.95 4,674,727.35
Fat 11.2 500 56.00 131.41 65,705.72
Ice 13.8 10 1.38 161.92 1,619.18
NaNO, 0.01 19,800 1.98 0.12 2,323.17
Phosphate 0.2 4,200 8.40 2.35 9,855.86
Sugar 0.5 1,790 8.95 5.87 10,501.18
MSG 0.05 13,700 6.85 0.59 8,037.22
Spices 0.4 7,000 28.00 4.69 32,852.86
NaCl 14 380 5.32 16.43 6,242.04
FA 100 4,101.08 1,173.32 4,811,864.58
TAE2 1% 1.00
7tEa& 95% 0.95
WYL 9% 0.97
SAET 3% 3.00
T35 3% 3.00
A& 85.23
HEA 54 4,812 4,811,865
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2) 7
TE ki s =9 Ao 7
Fibrous +44(m) 1338 385 515 1000/200g*265mm*1.01
Clip() 10100 9 91 1000/200g*27*1.01¥1000
Sticker(%) 5050 10 51 1000/200g*1.01*1000
2 A 657

3 A =77

T =
AR 5] 4,812
3L &}
W % 1) L] 657
EEER 30
2 A 5,498
Az 220
27132 80
<]
A 7l 190
z A 490
A 247K kg) 5,988

O AFA 9 F7ED)N ©E SAF 54 vn

1.

Ay =3

3 ARA TR AN

)
2
2,
e
2
BN
>
iR
Dl
JE
o
g
2
AN
rlr
PR
ftlo
f
e
ol
ol
N
4
ol
ol
£
I
o

X
33t STME Aol A F& ISP(solated soy protein, &2 5w 4), Sodiu
Beef plasma protein(A~& g 2) 9 Egg white powder(dt¥j £2) & X3}

A

m
e FEHgel ARAALFRLEE) MER A Mgt ARE FF 4WH UE

2 ZAZAZ Fo] A& Beef plasma proteine 3 ol A
ARgol FAHACH, o]2 ] FUAME Ao AMES HA ¥ e AA ot

A oF g2 EF Alddle T8 A4S Holu 7tE Folle o
& AFAet AR 2AZdS zZhe 54 AH olEd 54 T 11#fste] Beef plasma
protein®] tHAAZ A4 Beef collagen fibere} o}z Zjejxoz A
PPP(Pork plasma protein, S{x&#chiz)S 214 7fgsle] 7]&2] ISP, Sodium caseinate,
Egg white powderst A & 5F& ARA FH7H9 A F 67] HEF= HnEA 5

u
&
=
D
ry
o
o
ol
of
o
S
do

i

Beef plasma protein< o2

g

o Hu 9A Pt
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AT A5 RAN S5 AHAE AENS el BY AdHow e

AN
e

2. AR Az

- &AM A= 3E 19 ol w2t A elA AR Aoz Alxsd

=<

L 88 =824 Ey

) . Treatments

Ingredients (%) C T T T3 T2 TS
Pork loin 72.4 70.4 70.4 70.4 70.4 70.4
Fat 11.2 11.2 11.2 11.2 11.2 11.2
Ice 14.9 14.9 14.9 14.9 14.9 14.9
Salt 1.5 1.5 1.5 1.5 1.5 1.5
Isolated soy protein (ISP) - 2 - - - -
Sodium caseinate (SC) - - 2 - - -
Egg white powder (EWP) - - - 2 - -
Beef collagen fiber (BCF) - - - - 2 -
Pork plasma protein (PPP) - - - - - 2
Total 100 100 100 100 100 100

L)
ofy
rlo
o
O
Sy
v
=
B
-
v
wn
o
wn
o
ae
s
I
™
=
&y,
A
o
f
W
9
o)
ui
o
T
rlr
=

3 2. 2FA e TR WE 73E E5 24X =8 &4 3 pH W3}

Treatments” C T1 T2 T3 T4 T5 SEM  P-value
Total Cooking loss (%)  23.60%  21.48*  21.54*®  1848° 2273* 2046"® 1.056 0.02
Moisture loss (%) 22.09 2010  20.12*® 17.39® 21.09* 19.00"®  1.008 0.03
Fat loss (%) 1.50"%  1.38° 1.41° 1.10°  1.64* 1.46°  0.056  0.0001
pH 6.55 6.29° 6.24° 619 619  6.18°  0.021  0.0001

A Means with different superscription within the same row differ(p<0.05).
V" C(non-treated), T1(SP, Isolated soy protein 1.5%), T2(SC, Sodium caseinate 1.5%), T3(EWP,

Egg white powder 1.5%), T4(BCF, Beef collagen fiber 1.5%), T5(PPP, Pork plasma protein
1.5%).
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2) 54

- AFA Y TR WE §38 S 2AX 4 AdEs F 39 Zoh 920 EHe dE2T
EWP, PPP=SC=ISP)BCF <o & yolxty. HME(a'ghe BCF>tizT=ISP=PPP=SC=
EWP o2 dolzitt A4 %(b ghe ISP=EWP=PPP=SC=BCF=tjxF o2 dolzt}
WA S (Wahe tZ27>SC, EWP, PPP=BCF=ISP =02 Yolxt. A x(cih)= ISPPEWP=
BCF, PPP=SC=t &7 +2o 2 ozt A4hghe ISP, SC, EWP, PPP>U| &, BCF <=2
2 Yoyt

%3 AR FRel ME Y E% 2470 &4 B}

Treatments” C T1 T2 T3 T4 T5 SEM P-value
L* 76.06" 75.07%  75.46"®  76.01* 74.23¢ 75.95 0.233 0.0001
a* 4.47° 4.438¢ 4.21° 4.19° 4.73* 4.285P 0.073 0.0001
b* 10.82° 11.544 11.08°  11.39"®  10.96®  11.16°C 0.081 0.0001
4 43.61* 40.46° 42.21° 41.84°%  41.34%¢  42.47° 0.398 0.0001
c 11.71° 12.36%  11.86°° 1214 11.94%¢  11.96%C 0.078 0.0001
h 67.56" 68.98" 69.19* 69.79" 66.66° 68.98" 0.364 0.0001

AD Means with different superscription within the same row differ(p<0.05).

V" C(non-treated), T1(SP, Isolated soy protein 1.5%), T2(SC, Sodium caseinate 1.5%), T3(EWP,
Egg white powder 1.5%), T4(BCF, Beef collagen fiber 1.5%), T5(PPP, Pork plasma protein
1.5%).

L Jightness), a*(redness), b*(yellowness), W(whiteness), C(chroma), h(hue value).

W =L - 3b.

3 A7t 8 =%

- AFAY FiRol WE 738 &AAAY Adrt 2 2AZ Ade % 49 2o AUt
PPP=EWP, BCF=SCOtz=7, ISP o= dolxtt. HA& PPP=ISP, EWP, BCF=thzx,
SC ez Yolxth umA A=, 44, S84, &84, 834 2 FRAE2 AY 2t

oA Q1 Aol S Ho|A| okt
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£ 4. AFA 9 TR/ WE {33 =5 2AIAY dAdvt 2 37}t

Treatments” C T1 T2 T3 T4 T5 SEM  P-value
Shear force (kg) 1.98°¢ 1.97¢ 2.11B 2.17°8 2.1948 2.23 0.031 0.0001
Hardness (kg) 0.21 0.23 0.21 0.22 0.22 0.24 0.009 0.15
Brittleness (kg) 0.21 0.23 0.21 0.22 0.22 0.24 0.009 0.15
Cohesiveness (%) 0.6 0.59 0.55 0.56 0.59 0.62 0.020 0.20
Springiness (mm) 1.03 1.03 1.01 1.00 1.00 1.04 0.019 0.61
Gumminess (kg) 0.12° 0.14%8 0.12° 0.13%8 0.13%8 0.15% 0.007 0.04
Chewiness (kg,mm) 0.12 0.15 0.12 0.13 0.13 0.15 0.009 0.11
Adhesiveness (kg,s) 0.11 0.11 0.11 0.11 0.11 0.12 0.004 0.18

A€ Means with different superscription within the same row differ(p<0.05).

V" C(non-treated), T1(SP, Isolated soy protein 1.5%), T2(SC, Sodium caseinate 1.5%), T3(EWP,
Egg white powder 1.5%), T4(BCF, Beef collagen fiber 1.5%), T5(PPP, Pork plasma protein

1.5%).

D Bt
- ARAL BF

Ly
[€)

ot

ru

ISP, BCF=dj &7 +2

of WE fEE 2AAY BeHs AdE =
= oz

59} 2}, 4

M2 SC, EWP, PPP=
o2 EWP, BCF, PPP=tj &7, SC=ISP ¢o.& Yolxy

o} AAA 7|Z%= SC, EWP, BCF, PPP=t)Z7=ISP <o 2 Yol yrA & dAx,
g2 A Trol Fo& <l ZolE Ho|A] Akt
% 5 AFA S TR ME G318 =5 2AIAY FFHV)

Treatments” C T1 T2 T3 T4 T5 SEM P-value
Color 5.47° 5.86P 6.06" 6.06% 5.5848 5.974 0.159 0.037
Aroma 5.64 5.47 5.72 5.83 6.03 5.94 0.169 0.21
Flavor 5.8148 5.28" 5.6948 6.03* 6.25% 6.06" 0.199 0.02
Tenderness 7.42 7.14 7.17 7.00 6.92 6.92 0.214 0.55
Springiness 1.97 1.81 1.97 1.89 2.14 2.14 0.223 0.88
Overall acceptability 5.81"8  5.36° 5.944 6.034 6.06% 6.084 0.169 0.03

AB Means with different superscription within the same row differ(p<0.05).
V" C(non-treated), T1(SP, Isolated soy protein 1.5%), T2(SC, Sodium caseinate 1.5%), T3(EWP,
Egg white powder 1.5%), T4(BCF, Beef collagen fiber 1.5%), T5(PPP, Pork plasma protein

1.5%).

" 1 very bad or poor, 9 very good or superb.
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{89

- ARA Y R0 m E2TE pH FESE vg, WE AR, PAEE 2o b
Aus), FAE, A, A%, YA, 24, 2R BA e

S ISP AETE AR, 404, A4 B R Awl 9E, EUAE, $o wA Ve
=

- SC HUTE FEUFE NEe & WE $YA, A4S GA dehgth

- EWP HgTE Al 9E, ¥UAE, gHde Ee vl fE5E e %A Y
s,

_ PPP HETE Fel fEAW N, B, B4, A, A%, 404, TRAE, $3
N, A4, F we wE pH 7tz ANEE wA debgth

- 2832 AYT Do dH2EE dExTE fFETE v w3, AdvL A, 7
5, AYA, AA, gHso] dgton [P AT Tl AWy, HE, EAAE, o
wgtom, SC Ag+<d T2& TE HE =1 AN, AL ¥3ken, EWP A=

79 T35 EAWNAN WHol QT PP A7 T4 KAAY WE, FASE ¥
TpH, AEE WA des.

- EWP 1% #7797k 829 Fd9olA s F3stgon, PPP 1%8 88 A A=
BT HSTAGSP, EWP, SO tiAAZ &40 gle AT

O AZFA9 FRrOGI) #E SAF 54 ¥
1

=l
o

A A AFPAA ARA FHITE X3 F 671 A2 F U ZF, ISP(solated soy protein,
2T d), SC(Sodium caseinate), EWP(Egg white powder, W) BCF(Beef
collagen fiber), PPP(Pork plasma protein, S{A @A @NA)]E FA|F 2%% H71ste] vl
st A3} BCF= Beef plasma proteind npxb7}x| 2 3-9-wo] 37} 2 ¥ oyl FH& =
A ekgkem, PPP7F EWPeL #4d =30] Hlszsti A E ISP} SCEHE 453k FZ oIt
agste] B A= BCFE Al9le F37H¢ 47 22AE ddste JrlesEs 192
=o SAFY FHE v E4s A

. AAA A ZE

AANAE F 1Y wigelel mek AR elA AAFE Az o R A xsATH
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% 1L 738 =5 2AA g

) . Treatments
Ingredients (%) C T1 T2 T3 T4
Pork loin 72.4 71.4 71.4 71.4 71.4
Fat 11.2 11.2 11.2 11.2 11.2
Ice 14.9 14.9 14.9 14.9 14.9
Salt 1.5 1.5 1.5 1.5 1.5
Isolated soy protein (ISP) - 1.0 - - -
Sodium caseinate (SC) - - 1.0 - -
Egg white powder (EWP) - - - 1.0 -
Pork plasma protein (PPP) - - - - 1.0
Total 100 100 100 100 100

3. A% 5l &

D olg}stsd £4

- AFA 9] TR WE 738 =5 AAIAY o) B i 29 AU

- pH= Al Hl tiZFDISP>SC, EWP>PPP A 2]l o2 WA YESTH

- AS@7KShear force)= EWP<} PPP A&7} 7} &kl tiz2} ISP A e 71 718 BtA
YEFS T

- 7+ %H(Cooking loss) PPP A g7} th& AEl7-5l vl @A vepbd v fa A
H]-&(Free fat ratio)> =4 YERTh

- F845% v &(Free moisture ratio)& =z, SC=ISP=PPP=EWP A g+ £ & 34 et

1}

¥

% 2 AAe] FRol WE 43y B8 2AA9 olgety 54
Treatments”

ftems C T1 T2 T3 T4 SEM

pH 6.614 6.41° 6.32¢ 6.26 6.16° 0.02
Shear force (kg/cm?) 2,148 2.168 2.384B 2.49* 2.44* 0.04
Cooking loss (%) 93.50* 93.44* 93.274 93.574 92.78" 0.05
Free moisture ratio (%) 24.70% 24.40%8 25.27* 22.70° 23.548¢ 0.07
Free fat ratio (%) 6.50° 6.56° 6.73° 6.43° 7.204 0.05

AD Means with different superscription within the same row differ(p<0.05).

V" C(non-treated), T1(SP, Isolated soy protein 1.0%), T2(SC, Sodium caseinate 1.0%), T3(EWP,
Egg white powder 1.0%), T4(PPP, Pork plasma protein 1.0%).

2) =AY
- AFA Y FRl WE 73E =5 2AAY 4 A= % 33 2o

- BE(L e d=TF, EWP, PPP X277} 714 =9k ISP A2l 7t7F 7k BiAl vebyith
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- AN E(Q"FHE WEZ2TF=ISP=SC, EWP=PPP A&+ «o2 A Jehytth
- WA T (WDE 277 02 HeFERt 24 Jehdoh
- FAE(Dh'EH, AE(CEHE PPP=ISP, EWP=SCOti 2T ¢ & A et
- AAHhZHS PPP=SC, EWPIISP> 2T &0 8 A velytth

& 3 AFA Y Tl mE F3E =5 2AAe 4 Hrt

Treatments”
[tems SEM
C T1 T2 T3 T4
L* 75.84* 75.048 75.35"8 75.81* 75.79* 0.05
a* 4.46" 4.38"8 4.19B¢ 4.248¢ 4.07° 0.03
b* 10.84¢ 11.35"8 11.228 11.40"8 11.56* 0.04
W 43.32% 41.00° 41.698 41,618 41.118 0.08
C 11.72¢ 12.16"8 11.988 12.16*8 12.274 0.04
h 67.62¢ 68.90° 69.50"8 69.618 70.51* 0.08

A€ Means with different superscription within the same row differ(p<0.05).

V" C(non-treated), T1(SP, Isolated soy protein 1.0%), T2(SC, Sodium caseinate 1.0%), T3(EWP,
Egg white powder 1.0%), T4(PPP, Pork plasma protein 1.0%).

L lightness), a*(redness), b*(yellowness), W(whiteness), C(chroma), h(hue value).

W =L - 3b.

rr
H

- AFA o] EH WE {33 A2AA9 =AY Age= 7 49 2o}
7 T (Hardness), %3 Ad(Chewiness)-& ISP} PPP X &l 17} 7} =3 =77} 7 3A U

74 = (Surface hardness)= EWP<} PPP AH a7} 71 =1 tfzx+<F ISP A& +7F 73

- 3% 4 (Cohesiveness)> PPP X277} 7F4 =31 SC A& 77} 7H8 $A] Yebsth
- A 4(Gumminess)& ISP} PPP A 277} 7Fd w3 tlx79 SC A& 771 7H YAl Yebs:

v

- &= A (Springness), 2t (Adhesiveness)- 28] Ztoll F21Z 2l o]z} gl
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F 4. AFA Y TRl mE F3E =5 2AAe =243 J7}

Treatments”
Items SEM
C T1 T2 T3 T4

Hardness(kg) 0.208 0.23% 0.21"8 0.21"8 0.23% 0.01
Brittleness(kg) 2.148 2.168 2.3848 2.424 2.44" 0.01
Cohesiveness(%) 0.56"5 0.5748 0.55" 0.5748 0.59" 0.02
Springiness(mm) 1.00 1.03 1.01 1.00 1.03 0.02
Gumminess(kg) 0.118 0.13* 0.128 0.1248 0.13% 0.01
Chewiness(kg,mm) 0.118 0.14% 0.1248 0.1248 0.14% 0.01
Adhesiveness(kgf) 0.11 0.11 0.11 0.11 0.11 0.01

AB Means with different superscription within the same row differ(p<0.05).
V" C(non-treated), T1(SP, Isolated soy protein 1.0%), T2(SC, Sodium caseinate 1.0%), T3(EWP,
Egg white powder 1.0%), T4(PPP, Pork plasma protein 1.0%).

4) #5H7}t

- AFAY FRl WE #3F &AAY deHUF A= F 59 2

- @M (Section color)& EWP A& +7} 713 =31 g =77F 7F4 24 vebstth
- 3 (Aroma)S PPP A gl F#7} 71 =3 ISP A8 77} 718 @A UErth

- "KFlavor), ¥ =(Tendernesss), &2 4 (Springiness) @ HAA| A 7]Z=(Overall acceptability)=

A2l Zhel 722}l ztel7F gl

35 AFRA Y FRAA WE F3F =5 LAY #HeHL
Treatments”
Items SEM
C T1 T2 T3 T4
Section color 5.41P 5.7218 5.81%8 5.94% 5.76A8 0.03
Aroma 5.5248 5.06" 5.22"8 5.3148 5.80% 0.04
Flavor 5.80 5.35 5.70 6.00 5.98 0.04
Tendernesss 7.50 7.24 7.31 7.07 7.02 0.03
Springiness 1.87 1.94 2.04 1.96 2.09 0.04
Overall acceptability 5.81 5.46 6.04 6.04 5.87 0.04

AB Means with different superscription within the same row differ(p<0.05).
V" C(non-treated), T1(SP, Isolated soy protein 1.0%), T2(SC, Sodium caseinate 1.0%), T3(EWP,
Egg white powder 1.0%), T4(PPP, Pork plasma protein 1.0%).

"1 very bad or poor, 9 very good or superb.

- 191 -



<8%>

- AFA Y FHol Wt dEz7 = pH, FEFE ¥E, 35, IR, YNEE
A7t B, A, A=, 94, A4, @ase] A UeEth

- ISP AT F= A¥AE, AL =2 i Al BE, EUAE, &2 WA Yeb

v

fo

- PPP A2 F& A7l AR v, 3%, 4=, 44, A%, A34, 284 %, &3
A, A4, F& L ¥d pH, 7143, FAEE WA JElRT.

- A8F 0% AT Mo dHoEE HExF= FEFE HEo] ¥, AWV A, A
=, H¥A, 1A, @8] Jgken, ISP A+ Tl AW} ¥, ¥HAE, o
w@gtom, SC Al T2& #FET& Hl&o] £ 334, AL w¥3ken, EWP A g
T T3 FZWHAA Dol AL, PPP AT T4 FHAW ¥E, = &
I pH, AN EE BA Yetst.

HFAE
- EWP 1% #7772 FRH EARAA s Fssgon, PPP 1%E 28 A 4=
7 megihd ul ST A(SP, EWP, SO dAAR &40 gls Aok

O AzAY FRUDY FA7FEGEFD) B2 SAFY &4 vn

1. 48 54

- U B Ao 570 A F(hZT, ISP, Sodium caseinate, YR, A PdG4DdA]E &
AFol 1%8 H7kste vlast A3 EWP 1% HA7F77F 380 FAHAA 718 F538H9
o, PPP 1%E5 & A HAMER udod Bl5EHASP, EWP, SO thAAlz &)
e AAA

- agste] B Ao = 47) A8 F(SP, Sodium caseinate, W R s d g d]e}
7Fr20, 1, 1.5%)°] SAIF] FHd vAE 45 dFS gopstr] fste] AAIskATh
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2. AR A%

- 2AAE 1 9] WEule] wet BFPEANA AN AxY R Az

b

1 fr

2

W =8 24 W)

Treatments

T1 T2 T3 T4

Ingredients (%)
Addition levels (%) Addition levels (%) Addition levels (%) Addition levels (%)

0 1 L5 0 1 L5 0 1 L5 0 1 15

Pork loin 724 714 709 724 714 709 724 714 709 724 714 709

Fat 12 112 12 112 112 112 112 112 112 112 112 112

Ice 149 149 149 149 149 149 149 149 149 149 149 149

Salt 15 15 L5 L5 L5 L5 L5 15 15 15 15 15

Isolated soy protein (ISP) - 1.0 15 - - - - - - - - -
Sodium caseinate (SC) - - - - 1.0 15 - - - - - -
Egg white powder (EWP) - - - - - - - 1.0 L5 - - -
Pork plasma protein (PPP) - - - - - - - - - - 1.0 15
Total 100 100 100 100 100 100 100 100 100 100 100 100

3. A3 3l 1

1 o]g}stz 54

- AZA Y FRY HAUbrEd e §3F =5 &LAIA Y o)gstd EAL & 29 o

- 5Y HrbgEFoA AT el pH, 727 #(Cooking loss), f2A% H]-&(Free fat ratio)
ISPo] 7} #=3ka EWPZF 7H8 WA, frels& Bl &(Free moisture ratio)2 PPP7} THE Al
AT w8 A JEbgt oy ATrKShear force)w= oA zkol7t §lSdth

- 5Y AT oA H7MsFE el pHE HUleFEo] 71842 dold i, Awhrk(Shear
force)= 1% H7H7F & F H7beEel vlsl =4, 7FEaES 15%7F A7 8 F
A7brol mlal WA, el e TRV P %A 1% AT oV 92HA,
F A vl 1%7F A7 P8 =% FATF 7P @A YErs T
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% 2 ARAle] R} AR BE f5Y B5 2AA o]sety B4y
ili 2)
Treatments” Tl T2 T3 T4 prob?;; ity
SEM
Additi
levelslc();) 1 1.5 0 1 1.5 0 1 1.5 0 1 1.5 T A T*A
0.
pH 6.73% 647" 6245 6635 6.36% 6.21° 650 6.31% 6157 6.72% 6.14% 6270 (.02 wEx wEx ek
Shear f
G@quf 2.31%  2.34% 201%° 1.90°° 2.67° 2.14"° 2.02B°0 2718 2.15% 216" 2662 2.24*° 0.10 whk Lk
m:’}m(%]g 26.94%  25.20% 20.60" 24.47°C 25424 18.77°% 23,39% 22.83% 14.26% 26.00% 23,517 16.91% (.69 *kx wkx  k
0)
Free

moisture 93.37 93.39* 93.48* 9354 93.34* 93.25*% 93.64 93.40* 93.67% 93.41% 92.79%° 92.70% (.16 ***
ratio (%)

Free fat

. 6.63 6.61° 6525 646 6.66° 6.75"® 6.36 6.60° 6.335 659" 7.21%% 7.30% 0.16 ***
ratio (%)

A€ Means with different superscription within the same addition levels differ(p<0.05).

¢ Means with different superscription within the same treatments differ(p<0.05).

Y T1(SP, Isolated soy protein), T2(SC, Sodium caseinate), T3(EWP, Egg white powder), T4(PPP,

Pork plasma protein).

? T(Binder materials), A(Addition levels), *(p<0.05), **(p<0.01), ***(p<0.001).

2) £
- AFA L TRt ArbeEel mE #3548 =8 24X §4 Aaes ® 39 2k
- B ATkEEelA AT el =L )E EWPSE PPP7E ISP SCRTH #A], AN =@

= ISPo] 7}4 E9ta PPP7Y 7F4 @A, =03, A=(czh), AMAhihe PPP7}F 7+
%3 SC7F 7 Sl Yehgout MARWEDE o2 2ozt i

49

=
ST

=9 AT WA H7bEE o HEE 1%7F A7V g2 F JHIMSEEA vls) 2,

AN 5t R e T AR Mel B, FAE, ASE 1 15%, TR Eo

A7, 15, 1% A7HF €02 sepzlon, Ade RH7TI

_1?_[_
2 % Azl wsl Al vebgo,
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FR AE

Fol W o1y £5 £AA) {4 B}

Treatments” T T2 T3 T4 probability”
()]
SEM
Addition 1 15 0 1 15 0 1 15 0 115 T A T*A
levels (%)
L*  7550% 74.64% 7549° 75.67% 75.14% 7559° 76.26% 75.20° 76.33% 75.32% 75.47% 76.14° 023 ** ww
a* 445" 4420 431 456 4230 412" 440%™ 437 4100 455 376" 437 007 ok
b 10.88° 11.14% 11.52% 10.81° 11.32% 11.15%% 10.87° 11.43% 11.41°% 10.96° 12.09% 11.04% (011 * e s
W 4295 41.23% 40.92° 4325° 41.17% 42,15 43.66° 41.01° 42.10° 42.44° 39.19% 43.02° 050 whx
c 11.76° 11,9880 12,30 11.73° 12.09% 11.88%> 11.72° 12.24% 12.12%% 1187 12,67 11.87% 0.1 o k
h 67.74° 68.36™ 69.49%% 67.00° 69.50° 69.75" 67.96° 69.08% 70.22% 67.44° 7267 68.38% (038  + s

A€ Means with different superscription within the same addition levels differ(p<0.05).

a¢ Means with different superscription within the same treatments differ(p<0.05).

D T1(SP, Isolated soy protein), T2(SC, Sodium caseinate), T3(EWP, Egg white powder), T4(PPP,

Pork plasma protein).

? T(Binder materials), A(Addition levels), *(p<0.05), **(p<0.01), ***(p<0.001).

L"lightness), a*(redness), b*(yellowness), W(whiteness), C(chroma), h(hue value).

W =1L - 3b.

P
X
=
iu}
v
o
olo

28 A (Chewiness), 24

- BY AYT WelA BAEE

Yoy A%, w44, g

d (Adhesiveness)<

el $HAHL

AR o] 22 A & 49 Y.

Fold zol 7k itk

/s{g

ot
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1%7F A7b7F b8 5+ Aok

g, RAGe folH Fol7k AATk

=(Hardness), ¥}4j Al (Brittleness)-& PPP7} 7}

=

L

kaL

Z1 /3 (Cohesiveness), & AJ(Springness), 4 -d(Gumminess),

ol Bl A



£ 4 ARA Y TR} AT BE 438 2AA ) A7

b probability?
Treatments T1 T2 T3 T4 ©
SEM
Addition
0 1 1.5 0 1 1.5 0 1 1.5 0 1 1.5 T A T*A
levels (%)
Hardness
ko) 0.20 0.22 0.23 0.23 0.21 0.21 0.20 0.21 0.22 0.23 0.23 0.22 0.01
Brittleness
o) 020 022 023 023 021 021 020 021 022 023 023 022 0.01
Cohesiveness b b
" 060 054 060 057 054 055 0.63* 057° 056 0.57 056 062 0.02 *
Springiness
p(mm) 1.03 1.02 1.05 1.01 1.00 1.02 1.05°  1.00° 1.00° 1.03 1.00 1.05 0.02
Gummine
(kg)ess 012 012 014 013 012 011 012 012 012 013 013 014 001
Chewiness
012 012 015 013 012 012 013 012 012 013 013 014 0.01
(kg,mm)
Adhesiveness 5 A . b . AB
) 0.10° 0.0 0.1 0.12* 0.10° 0.11° 0.10 011 011 011 011 012 0.01

AC Means with different superscription within the same addition levels differ(p<0.05).

¢ Means with different superscription within the same treatments differ(p<0.05).

D T1(SP, Isolated soy protein), T2(SC, Sodium caseinate), TI(EWP, Egg white powder), T4(PPP,
Pork plasma protein).

2 T(Binder materials), A(Addition levels), *(p<0.05), **(p<0.01), ***(p<0.001).

1o
rJ

- AZA Y FRY HAUbrEd wE {§3F AAA TB7F Ade & 59 2T
5 g 7hel #5371 23 gk(Flavor)> EWPe} PPP7L 714 =9kal ISP
o] 7}k A, AAA 71Z%=(Overall acceptability)= EWP7} 7} =3ka1 ISP3} PPP7} 71+
3 gebgt oy g Al(Section color), &HAroma), ¢4 =(Tendernesss), -2 AJ(Springiness)-&
ol A ApelZh A
- Y AT WA HubeE el #5HEI A% 5t 15%7F HUbF e F AV
of mlaf WA, e 1.5% F7brr b w=ka FAIEE P WA dEsen, A=
TRV 7V =%ka 15% H7HOF P BHA veigey &, g8, AAA VEEs
ol & zpol7b AN

ANV

7

(e}
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%5 AzAle] R} AAEE B2 G5 2 BT}

o
Treatments” T1 T2 T3 T4 probz?)lhty
SEM

A

ddition 0 1 15 0 1 15 0 1 15 0 1 15 T A T*A
levels(%)
Section color 561 556 572 556 556 611 539 589 606 5 55 58 025 *
Aroma 556 528 533 539 578 522 594 567 528 55 622 556 029

Flavor 561 589 511 606° 639° 539° 628 628 58 606 628 589 026 * **
Tenderness 722 7.28 739 717 756 678 806 7.17° 7.00° 778 722 711 028 *

Springiness 183 206 15 172 178 206 144 167 189 1.89 183 1.89 0.24

Overall

o 583 567" 528 589 628 578 644 6.06" 611 600 517° 6.06 025 *
acceptability

A€ Means with different superscription within the same addition levels differ(p<0.05).

4¢ Means with different superscription within the same treatments differ(p<0.05).

U T1(SP, Isolated soy protein), T2(SC, Sodium caseinate), T3(EWP, Egg white powder), T4(PPP,
Pork plasma protein).

2 T(Binder materials), A(Addition levels), *(p<0.05), **(p<0.01), ***(p<0.001).

"1 very bad or poor, 9 very good or superb.

<89

- ARAY FR AT WE AY AF 5L BAFEAA AT 7o) P A2
T4 Tlo| pH, 7127%, #IAF Hg, FNEE ¥3, %, AAE NEEE WA g
o, SC AT T2E WE, A%, AL, 440 A ek

- BWP AT T3} BE, %, 344 JBEE 31, pH /H47F, SR Hg,
=, 4L Wil uehton, PPP AT TF WE, FAE, AR, A%, A=,
A4, Be ¥1, FAFE W, ANE, AAH EEE Rhorh AWt BAE,

A4, BE4, A4, WU, FRY 2L B2 AR A, 3, 9=, B4 foF 2

o

o

olo




- &Y AT WA HArteE ol BRI wElFE HE, AR, dEE w3,

°|7F 8l

S
A vl&, AN, B5H7 A9 M G3, 1% J7b0F A9k #EA Hee B
I, FEFE v, 2%, SN v, 1.5% AV B59Ut A9 AL 53, 71d
2%, ot € d=E ¥, pHE AVMEEe] FUHESE dolon, 3NE, A= 1
15%, TR €Lo2, s FHIT, 15, 1% JA7H €22 dopzloy B, 3
A4, B84, HAAH, AP, # 4 #5H7F A4 &, 984, AAF JE=E &
A zo]7t AT

- A2 FY HUFEAA AHIETF 2 GHOZE ISP A FA Tl 7197 Fol
T, 9, AAH J|zxe @don, PPP A7 T4 FA=r &1, FAAE, AAH
7155E o} PPPY G M=ot AAH 7|Z=vt F /JAITE SR AUSP,
SC, EWP) tiA A4z SEF 7}A71 AT

- TY AT WA HA7tEE g TRV v 1% AV Advke '3, BE,
SHAL Popxen, 1.5% A7t F5H7F A AL, /4d97F, % 2 9=
stol 1.5% A7He g gt E MASTE 15%7HA+ A7 7 2 oE g
Ao

o &

%

_lzl.',

HFEAS
- PPP 15%& &8& A ¥S@HAISP, SC, EWP) HAAZ FAHAA zo]7}F flATh

— O
(AN

0

tAl o] FFEI)N e SAFS] 54 vl

=
=

)

129

QA C AFollA 478 A8 F(SP, Sodium caseinate, W &2, s A]e}l 37) M7k
0, 1, 1.5%)°] SAE Fdo| vA= 435 &S vl 23} PPP 15%E & Al H|
S A(ISP, SC, EWP) Al Al = Fd WA ZFo]7} QI3

st 2 AP s driHdA v A FARNA FE AREEHA] e dHMETS A9
stal #HF 37] A2 F(ISP, Sodium caseinate, A A TN A)E &3t 1.5%% 75k
HF FA vA= FFH AVHE Pl

|
N

. AAA A ZE

AANAE F 1Y wigelel mek AR elA AAFE Az o R A xsATH
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X 1 7338 =5 AAA wEy
Treatments
Ingredients (%)

T1 T2 T3
Pork loin 70.9 70.9 70.9
Fat 11.2 11.2 11.2
Ice 14.9 14.9 14.9

Salt 1.5 1.5 1.5

Isolated soy protein (ISP) 1.5 - -
Sodium caseinate (SC) - 15 -
Pork plasma protein (PPP) - - 1.5
Total 100 100 100

3. A% 4 1%

D o83 E4

- AFA o] TRl WmE 738 =5 &AA Y olFerd B4 & 29 Y
- TE=EdAA TR 2s ISP(EHUWFEH)7E 7HE =9kal, PPP(HIA @G d)7E 7 o
A Yetgth 7tdE2 T FE O ¥ES 92.99-93.38% WLAHNoH, ywA Ay H g
6.61-7.00% FEo= A7 Zholl Fo|AHQd AtolE HolA] &ghth
- olztskx 54 T pHe ISP7F 78 =3k PPP7E 7HE WAl YEbso
- A7k A el 7R Aol E HolA SFdH.
2 ARA FFl ME FAY EF 2479 o]53H 54
Items T1V T2 T3 SEM P-value
Cooking loss (%) 24.16° 23.08% 21.77° 0.681 0.003
Free moisture ratio (%) 93.38 93.37 92.99 0.139 0.09
Free fat ratio (%) 6.61 6.62 7.00 0.139 0.09
pH 6.47° 6.37% 6.25" 0.044 0.007
Shear force (kg 2.23 2.26 2.33 0.116 0.07

@d Means with different superscription
Y TI1(SP,
protein 1.5%).

within the same row differ(p<0.05).

Isolated soy protein 1.5%), T2(SC, Sodium caseinate 1.5%), T3(PPP,
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Pork plasma



A F

L'#he
AT

- AZA| o] FHo WE {3
= ISP, SC(&T]2

= &AA 2

4] A

% 33 2t}
LIMA oY o] E), PPP &o.2 =o}x PPP7} 7% ure A+

AZ@gh), FAZE0OE), RAZWE), A=Ccrh) 2 Adhghe A 7ol

folHel Aol

% 3. AFRA Y TR WE 73 =5 LAA Y sS4 FUL

Items T1V T2 T3 SEM P-value
L* 75.10° 75.45 75.932 0.067 0.0001
a* 4.39 4.28 4.13 0.124 0.28
b* 11.24 11.09 11.39 0.223 0.46
W 41.36 42.16 41.74 0.716 0.26
c 12.07 11.90 12.13 0.18 0.53
h 68.66 68.84 69.94 0.821 0.33

#® Means with different superscription within the same row differ(p<0.05).

D T1(SP,
protein 1.5%).

L lightness), a*(redness), b*(yellowness), W(whiteness), C(chroma), h(hue value).

W =L - 3b.
3 =A%

- 1 ¢ 7 %(Hardness),

(Adhesiveness)2 8] ztol| F2]%Ql po]=

g #8199 247 Ane

- 227+ F 834 (Cohesiveness)2 PPP(H A & Al &) 7} 7hA =9ka1

e+ A (Springiness), 44 (Gumminess),

Holx| edth.
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Isolated soy protein 1.5%), T2(SC, Sodium caseinate 1.5%), T3(PPP,

49} 2o,

994

sC(4™

Pork plasma

= 7HA o] o]

d(Chewiness ) % R4



F 4. AFA Y TRl mE F3E =5 2AAe =243 J7}

Items T1V T2 T3 SEM P-value
Hardness (kg) 0.22 0.21 0.21 0.009 0.49
Cohesiveness (%) 0.57% 0.55 0.60° 0.011 0.03
Springiness (mm) 1.03 1.00 1.03 0.011 0.39
Gumminess (kg) 0.12 0.11 0.13 0.005 0.16
Chewiness (kg,mm) 0.13 0.11 0.13 0.008 0.31
Adhesiveness (kgs) 0.10 0.11 0.11 0.005 0.42

@b Means with different superscription within the same row differ(p<0.05).
U TI(SP, Isolated soy protein 1.5%), T2(SC, Sodium caseinate 1.5%), T3(PPP, Pork plasma
protein 1.5%).

- AFRA o] Fiol WE 733 AAIAY #EHIE A= F 59 ATh
- W57 A% FF(Aroma), BH(Flavor) 2 ¥ A (Springiness)> PPP7} 71 =3t ISP(E 2] Th

gal)7E 7h A et 28y A % (Tenderness)= PPPECT) ISP 2 SC7F =4 e

3 5. AFA Y Tl mE 739 =5 24X de HIY

Items T1Y T2 T3 SEM P-value
Color 5.68 5.70 5.67 0.078 0.98
Aroma 5.16° 5.23% 5.70% 0.179 <0.01
Flavor 5.41° 5.76% 5.96% 0.172 0.01
Tenderness 7.24% 7.36° 7.00° 0.085 0.01
Springiness 1.86" 1.97% 2.17° 0.107 0.33
Overall acceptability 5.56 5.96 5.81 0.161 0.26

@b Means with different superscription within the same row differ(p<0.05).
U TI(SP, Isolated soy protein 1.5%), T2(SC, Sodium caseinate 1.5%), T3(PPP, Pork plasma
protein 1.5%).

"1 very bad or poor, 9 very good or superb.
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5 A ZU7} ¥l

. . . . . Won/kg
Binder Bind materials prices Manufactured prices
, T2-T T3-T T3-T
materials (won/kg) (won/kg) 1 1 5
T1 (ISP 1.5%) 16,000 6,173
T2 (SC 1.5%) 19,000 6,226 53 661 608
T3 (PPP 1.5%) 53,520 6,834

- 3A YT el A7 Hlw A Fag FH7EE 5,988 /kgell e, SPET SC A 27t
53¥/kg =91, PPP7} ISPETH 6619¥/kg =3k, PPP7} SCET 608Y/kg =A EMSTH
ol ZAZA &rrl ISP(16,00002F SC(19,0000E.t} PPP(53,520¥€/kg)7F €50l =37 W&l
RO R HAheT

- PPP(pork plasma protein)e] AZHL7HA/kg SAZ= @4 20,000, EDTA 31,520, 7=H]
1,000, 71EkB]-& 1,000 0= 2Haketith. ©hRk PPPE= A3 50 ofd AFY A& oA o

F AL A ATHE Bl EY F US ZeE AddEH

G

- A%Ale FFo) wE 4Y A% PPN AT G T M TSP, SO0 s
o FAEAFAWAA A7} B3, 9E, 2N F /4, B} 2 ¥, o
2 w¥4go] ob T HS9NA GAANZA £40] gl AU The pHAb ok 2
A BHE RAY Aol

- PPP 1.5% A7} Al SAFe FAWAA dEsed, ZF 224 15% A7t A SAF
Az 7Hkg+= ISP(6,173), SC(6,226), PPP(6,834) T}

O WAHEGH) & 4573 AR A sAF ¥4 W3

1 243 53

- 1A= g3t A3E =&3% NaClS KCIg MgChz2 F& g SAEe A4 5 4
WatE ghetslr] 9lskel 370 A FtH=TNaCl 1.4%), T1NaCl 0.84, KCl 0.56%), T2(NaCl
0.7, KCI 0.56, MgCl, 0.14%)]2 3}e] T1& NaCle KCIZ 40% thA3ti, T2: NaCle KCIZ
40, MgCLZE 10 ZF 50%E WAlste] WA2EolA 473 A A4S FHstAh
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2. AR A%

- &AAE E 19 wighlel wet AFFel A AAT AEHO R Az

b

L 58 £% &4 wg

) Treatments
Ingredients
C T1 T2
Ham 72.44 72.44 72.44
Fat 11.2 11.2 11.2
Ice 13.8 13.8 13.8
NaNO, 0.01 0.01 0.01
Phosphate 0.2 0.2 0.2
Sugar 0.5 0.5 0.5
MSG 0.05 0.05 0.05
Spices 0.4 0.4 0.4
NaCl 14 0.84 0.7
KCl - 0.56 0.56
MgCl, - - 0.14
Total 100 100 100
NaCl 100 60 50
Na substitution ratio (%) KCl 40 40
MgCl, 10

3. A% 4 3%

D pH 3 54

Za tiAle e 7318 =F 2AAY dF A T pH 2 sS4 WSt % 29 Ao
pHe A2l gbtoll tiz, T1, T2
Al 0FHT grolx
FELFE A el T1x T27F dxz7ro B4 Uelgod, A% gtoe 2537HAE =
ol o} 1 o]Foe W37 fIdTh

AME(@FHE A 2ol T, T2, T £0 2 Yol o, A glols 256 Yolxtir}

450 TAl Fokl oy 079 ol 2Rl AfolE Holx| skt

FAZ(b'FHE A gt 2T, T1, T2 £o2 Yolxon, A% 3t

4ol oA Yot ot 0F9F KA 2ol E HolA gkt

WA S (Wahe g 7hell T2, T1, &7 £0 2 golgon, A& 7tos 250 ol s}

450l oA 0FET EoliH.

AZCEHs AP ol T1, ET, T2 £ Yol on, A tols= F2F2 aol7t ¢l

=S

7
HU
e
o
32
0
,E
Ry
ol
r\l
2
rr
Do
N
2
Hir
o
32
)
N
=~
_‘
2
o

29

rlr
N

=

ol T}

r
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g Ztell tiZF7F T1d T2Rth £A4 Jebonm, A% el 250 Eobxoh
7} 4%l ThA drebH ot 059 §o Al o] & Mol ergkth

F 2. &g thAldd e 738 =5 2R YRA0C) A” T pH 3 S0 W}

Storage (weeks)

Items Treatments” P-value?
0 2 4 Pooled SE
C 6.66" 6.8942 6.16"° 0.075
% kK
. T1 6.37%° 6.43% 6.07" 0.039 ;H
P T2 6.3552 6.31 6.03% 0.035 -
Pooled SE 0.03 0.06 0.01
C 79.90%¢ 81.344 80.69"° 0.157
*kk
L« Tl 80.794° 80.42%° 81.45M 0.125 ;H
T2 80.38%° 81.38%2 81.41% 0.131 g
Pooled SE 0.11 0.12 0.11
C 5.82¢P 5.29%¢ 6.21° 0.097
Kkk
. T1 6.924a 6.244¢ 6.42° 0.076 ;M
a
T2 6.38" 5.91%° 6.36° 0.073 g
Pooled SE 0.12 0.10 0.04
C 8.574P 8.7482 8.574¢ 0.024
% kK
. Tl 8.4285° 8.874 8.35" 0.059 Tw
b Cc Ca Cb S
T2 7.86 8.24 8.08 0.042 -
Pooled SE 0.08 0.07 0.05
C 54.40°P 55.13% 54,9762 0.131
*kk
T1 55.59" 53.82% 56.40% 0.286 TM
W A A A S
T2 56.79 56.71 57.17 0.121 g
Pooled SE 0.26 0.31 0.25
C 10.37%° 10.21%¢ 10.59% 0.041
T1 10.917¢ 10.85" 10.53% 0.046 TH**
C
T2 10.14¢ 10.138 10.28° 0.041 T*S***
Pooled SE 0.08 0.08 0.04
C 55.814° 58.814 54.094¢ 0.504
T***
n T1 50.595¢ 54.87% 52.465° 0.445 G
T2 51.01%° 54.34P2 51.81%° 0.404 THGr**
Pooled SE 0.63 0.49 0.26

AC Means with different superscription within the same column differ(p<0.05).
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&¢ Means with different superscription within the same row differ(p<0.05).

D

C(NaCl 1.4%), T1(NaCl 0.84, KCI 0.56%), T2(NaCl 0.7, KCI 0.56, MgCl, 0.14%).

2 T(Salts), S(Storage), *(p<0.05), **(p<0.01), ***(p<0.001).

L"lightness), a*(redness), b*(yellowness), W(whiteness), C(chroma), h(hue value).

W =L - 3b.

T
2w A WE 738 =5 &MY ¥ A T 224 ¥t & 39 2o
7 Z=(Hardness)= A&l ztoll Tl T27F tizFHG =4 el on, AA o= 250 ¥
ol TH7F 450l ThA] 0F R} Zol R Th
%W 7% =(Surface hardness)= A ] ztell Tl T27F ti2FRT EA4 Uetg o, 274 Ttol
250l GrolbH Tt 45l Bl EobH o 0F 9k ol AR ApolE HolA] &
F/d(Cohesiveness) A 2] Ztoll dlz77F 7F =3 T 7 @A vebger, A4 3t
ANE FAA AFol7t AT
& A (Springness)> A ] el o F Rl zel7h fllen, A% o= 25 F FobHou
0F2te= oAl Aol & HolA skt
A7d(Gumminess)> Al zkoll T27F 7B waL tlx=77F 7B @A Yyebsten, A% e
T T Zopxth
43743 (Chewiness)2 A& 7ol T27F 7H4 w3 2771 718 9Al Yehgt o, A4 1k
= 27 ¥ =kt
24 (Adhesiveness)& A 2] Zroll f22Ql Afol7} gllom, A& o= 25 Yolxtrt
47 Al Eoblou 052k ol &l Aol HolA &gkt
AH7HShear force)= *8] 3t Tl T27F dlZ2TFRY =4 YEeElwoH, A Itol= 25
o FolXTH} 459 ThA] ol ou 0FE ke EA UERT

e Al BE F38 =5 2AA JFA0C) A T =33 W)

»
n\l

rr

o]o

W]

Storage (weeks)

Items Treatments” P-value?
0 2 4 Pooled SE
C 0.178 0.168 0.18¢ 0.004
Hardness (kg) T1 0.20% 0.18"8 0.208 0.004 TH**
T2 0.197° 0.19%° 0.2142 0.003 SH**
Pooled SE 0.004 0.004 0.004
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C 0.178 0.162 0.18° 0.004
T1 0.20% 0.18"8 0.20%8 0.004 T***
Surface hardness (kg) T2 0.20% 0.19% 0.21% 0.003 SHH*
Pooled SE 0.005 0.004 0.003
C 0.614 0.62 0.58° 0.007
_ T1 0.55¢P 0.57¢ 0.60% 0.006 T**
Cohesiveness (%) . . s
T2 0.58 0.59 0.59 0.007 T*S
Pooled SE 0.008 0.006 0.008
C 1.01 1.00 1.00 0.001
) T1 1.00 1.00 1.00 0.001
Springness (mm) S*
T2 1.00 1.00 1.01 0.002
Pooled SE 0.002 0.000 0.002
C 0.11 0.10% 0.11° 0.002
Gumminess (kg) T1 0.11% 0.10%° 0.124 0.003 T**
T2 0.11° 0.114° 0.12% 0.002 S
Pooled SE 0.002 0.002 0.003
C 0.11 0.10° 0.11° 0.002
Chewiness (kg.mm) T1 0.11° 0.10% 0.12% 0.003 T**
' T2 0.11° 0.117° 0.12% 0.002 SF#x*
Pooled SE 0.002 0.002 0.003
C 0.12% 0.10° 0.11% 0.003
. T1 0.1242 0.10° 0.117 0.003
Adhesiveness (kgf) 5 Sk
T2 0.10 0.10 0.10 0.002
Pooled SE 0.002 0.002 0.003
C 0.86% 1.00¢2 1.01¢ 0.022
ear force (alen T1 1.32" 1.26° 1.23° 0.018 g::
& T2 R & 7 A,
Pooled SE 0.048 0.054 0.038
AC Means with different superscription within the same column differ(p<0.05).
&¢ Means with different superscription within the same row differ(p<0.05).
U C(NaCl 1.4%), T1(NaCl 0.84, KCI 0.56%), T2(NaCl 0.7, KCI 0.56, MgCl, 0.14%).
2 T(Salts), S(Storage), *(p<0.05), **(p<0.01), ***(p<0.001).
3) olststd 54
- A A BE 7318 =5 2AXY " AR F olFeE B4 Wske & 49 2
- Y& (Salinity)&= A& 3t T, T1, T2 o= dotglon, A% o= 257 §F Holsh

[
K

= wolyut.

Z A7 2~ (Purge loss)E= A

gz
g Zto| T1, T2, &7 O & Yoy o,
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- AYAIE(TBARS)= A2l Zholl o2l apel7h gllom, A% Itol= 2

47 Al EobH o 079 fFo Al ApolE HolA
- A7 A &S RHE(VBN)2 A grol]l vz, T1, T2 T2 02 Zohxon, A% It
= 2570 gl urt 45 g EokH o 079 ol F ] ApolE HolA
- F¢4(Total plate count)= A& Froll tiz7, Tl T2 T2 o2 Zolxow, A& 7310l

dHdrE wobHth

olo}

%}Aq—-

Foll oA w7t

kT

% 4. &9 A 2 {38 =5 2AA e JA10C) AR T olsterd 54 W)
Storage (weeks)
D _ 2)
[tems Treatments 0 5 1 Pooled SE P-value
C 2.00° 2.00° 1.89%P 0.013 T
» T1 2.00° 2.00° 1,228 0.090
Salinity (%) T2 2.00° 2.00° 1.10% 0.104 S
Pooled SE 0.002 0.000 0.084 T*S***
C 11.97° 0.350
. T1 13.88% 0.265 -
Water and fat loss (%) T2 10,895 0.590 T
Pooled SE 0.383 . .
C 0.00° 1.438 1.06° 0.151 .
T1 0.00° 1684 2,544 0.258
Purge loss (%) T2 0.00° 1.36% 1.44P 0.164 ST
Pooled SE 0.000 0.052 0.157 T*S**
C 0.38? 0.31% 0.38? 0.010
T1 0.37° 0.32480 0.392 0.010 g
TBARS (mg MA/kg) T2 0.39° 03440 0.35 0.009 THgk
Pooled SE 0.006 0.006 0.010
C 7.52" 8.05° 9.15% 0.169 TH#
. T1 8.654° 8.308¢ 9.618 0.141 e
VBN (mg%) T2 84200 g77  13.24% 0.536 i o
Pooled SE 0.126 0.079 0.449 TS
C 0.00° 3.26% 4.34C 0.448 —
T1 0.00° 4,538 6.465 0.657 s
Total plate count T2 0.00¢ 4,63 6.57% 0.669 5
Pooled SE 0.000 0.152 0.249 TrS**

A€ Means with different superscription within the same column differ(p<0.05).
&¢ Means with different superscription within the same row differ(p<0.05).

U C(NaCl 1.4%), T1(NaCl 0.84, KCI 0.56%), T2(NaCl 0.7, KCI 0.56, MgCl, 0.14%).
2 T(Salts), S(Storage), *(p<0.05), **(p<0.01), ***(p<0.001).

* MA(malonaldehyde).

4) &

off
o,

7}

- A=
an
- T A (Section color)& 2]
Z]

At} #ok(Saltiness)& A

Aol e 73 =5
4

aAA e B A T BeH HIks & 59 2
boll #912 zpol7h flter, A4 tell= #2141

Uelstow, A%
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k

ollE oAl Aozt gtk 22ukBitterness) & A Zroll tlx=T7F T1s T2HTH A
UEtst o, A% 7|3to] AAEE vropxth trEA(uiciness) e A gl Itel tizT, T2,
Tl =02 yvrolxlom, A 7zte] A5 vropxyth. 4343 (Chewiness)> A2 Ztol
z77F Tl T2RG A4 vbeigten, A% tole 257 £ dopith dAA4 7jsx
(Overall acceptability)s= A 2] gtell T27} 7 &%kar Tlol 7Hd @A vehston, A% 3t
e 25 F Yol ou 079 FolFRl Afol& HolA 3ttt

5. 22 Ao me f3d £4 24K AT A F BEEs @

Storage (weeks)

Items Treatments” P-value?
0 2 4 Pooled SE
C 7.08 7.17 6.58 0.114
T1 7.17 7.17 7.17 0.114
Section color
T2 7.08 7.00 7.17 0.093
Pooled SE 0.050 0.131 0.124
C 6.67% 6.75% 5.758 0.169
T1 6.83 6.83 6.83" 0.114
Saltiness
T2 6.83 6.42 6.58" 0.143
Pooled SE 0.135 0.107 0.183
C 7.25% 6.92? 5.75M0 0.184
T1 7.002 6.67° 4.67% 0.276 T
Bitterness e
T2 7.17% 6.75° 4.83% 0.269 S
Pooled SE 0.079 0.083 0.191
C 6.50 5.83 6.00* 0.125
T***
T1 6.08? 5.67° 3.67% 0.285
Juiciness Gk
T2 6.33% 5.67° 4.83% 0.188 TG
Pooled SE 0.129 0.116 0.256
C 5.58 5.83 5.83% 0.123
T**:’c
T1 5.502 5.25% 3.50% 0.263
Chewiness SF**
T2 5.67% 4.67° 4.925° 0.168 TG
Pooled SE 0.109 0.215 0.253
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C 6.33 6.67 6.08" 0.105

T‘k**
Overall T1 6.08% 6.58° 5.42% 0.183 -~
acceptability T2 6.50 6.45 6.38" 0.119 g
Pooled SE 0.115 0.140 0.144

A€ Means with different superscription within the same column differ(p<0.05).
¢ Means with different superscription within the same row differ(p<0.05).

U C(NaCl 1.4%), T1(NaCl 0.84, KCI 0.56%), T2(NaCl 0.7, KCl 0.56, MgCl, 0.14%).
2 T(Salts), S(Storage), *(p<0.05), **(p<0.01), ***(p<0.001).

" Ranking method.

<89
- a5 A BE #3F =F AR ¥R AR T Wse gi@ 49 A3 AP 3
o =7+ pH, B4, A4, $34, €45, &%, 04, A34 51 ¥E, 4=
PAE, A=, FEFE, A4, APY, A7l EZ=22, TGV L3 =, S
gt BA YeEs
- T1S FJAE, A&, TZF=2, A% 31 S7{4, 054, AAF 7125 @A eyt
T2= A=, 34, 34, TAG7IHALSRE, S, JAY 715 3 pH,
BAE, Ax, 945, @A veygt. 8394, #3234, A=, dia2 7230 2
o|& HOIA Sdth A Ihol| 0Fo) B3| 450 HE, A=, A=, HA, AP, A
@7, AR, FIT S7FSIAL pH, 9=, &%, OEA, A942 #astded, Ay
=, B A=, Y, EU4E, o34, 294, FIA, A E, AT HAE
23HE, @A, #Zul, AAF J1EEE FoFd AolE HolA FUth
- 28 o2 AY N =S HxTE BE 1 95, s, AR, FE, &
ARE, A4, A4, ddrh B9 21, Tl 22 31 334, 0F4, AAF
Z15% 93, T2v AL E7 A 4338, 4 £ pH, A= A vest A%
050l B3] 450 EZEX, S F7FstaL pH, &%, g4, RI4LS dast

B

HFEAS

- 27 A= 23 7o) w1, TINaCl 0.84, KCl 0.56%) &AL A A 75=
Bero] Ha3ir T2(NaCl 0.7, KCI 0.56, MgCl, 0.14%)& PIAE AR =E Q% Ry &
= @2 NaClS KCIZ 40% thAE Tlol EAWHAA 7HF FE3tnt.
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= O
> mp;{

uki)

b

g = (Polymer, 3F)o mE& 453 AF A SAFE] F4 W3}

=7

Nao] &2 JAs7] 98 ZgvPolymens 3

HA7Y SAFS dALEA 453 A Al FE HIE Fetstr] ke 37 ATz
T(F3 71, T1(Cellulose 3%), T2(Chitosan 3%)]Z 23S AASHL.

L AR Az

aA A= & 19 Hwiglol wel dFHAA AT Az oz Alxs3d T

1L 488 =5 247 gy

Ingredients Treatments
C T1 T2
Ham 72.44
Fat 11.2
Ice 13.8
Salt 14
NaNO, 0.01
Phosphate 0.2
Sugar 0.5
MG 0.05
Spices 0.4
Total 100
Cellulose - 3 -
Polymers _
Chitosan - ~ ]
3. A% 2 1%
D pH 2 £
- Zgn] Hulo 2 #4318 =8 AAR 9 YA AA F pH 2 S W= ® 29 Zt)

He Ag zbol tjz7sh Tlo] T2nth Egtor), A4 ol 255 sobgth 49 9]
L'gHE TL 27, T2 ©02 Stom, A% gels 257744E Bobgow I olF ot

>
o

W37 It AME@EHE Hz2Te T2/ TIRG E9kon, A 7rols 250 Yol
7} 470 OAl Eobth FAEDb e T2k dlzT9 TIRG =gtow, A% e 25
of EolHT7F 470l A wropdth A EWhE TL tET, T2 €22 dtorn A%
FellE 250 grolthrl 4F o] tAl wobth A=(DE Tl iz, T2 &2

o, A el FoAAd Aol7h gldeh AdhEh2 T2, Tl, thx7 =22 Wgko
& olle 25 Eob T 45l BhAl drobxt

A
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F 2. ZEH AUl mE /3% =5 &AAY ¥FZ300C) A% 5 pH 2 S W3t

Storage (weeks)

Items Treatments” P-value?
0 2 4 Pooled SE
C 6.46" 6.55" 6.08%° 0.036
o T1 6.44" 6.4742 6.14"° 0.025 TH**
P T2 6.37% 6.328 6.00°P 0.025 ki
Pooled SE 0.016 0.028 0.010
C 80.36"° 81.05% 81.19% 0.082 —
L T1 80.60* 81.56™ 81.64% 0.075 .
T2 78.59%° 79.03% 79.11% 0.059 g
Pooled SE 0.136 0.159 0.158
C 6.38° 5.814BP 6.33%2 0.063
. T1 6.21° 5.635% 5.918° 0.064 TH**
a
T2 6.58° 5.93%¢ 6.26"° 0.051 Sk
Pooled SE 0.070 0.047 0.036
C 8.28"P 8.61P 8.33%P 0.043
- T1 8.28"0 8.55% 8.33kap 0.047 T
T2 10.184° 10.69 10.5442 0.050 ki
Pooled SE 0.130 0.142 0.149
C 55.59* 55.224 56.18* 0.164
W Tl 55.924 55.91* 56.65" 0.153 TH**
T2 48.1282 46.94"° 47.515% 0.153 SH*
Pooled SE 0.514 0.578 0.597
C 10.47° 10.40° 10.47° 0.041
T1 10.418 10.24° 10.22¢ 0.044 —_
C
T2 12.114 12.23* 12.26% 0.040
Pooled SE 0.118 0.131 0.129
C 52.47%° 56.01% 52.79% 0.353
. T1 53.295° 56.6152 54.63% 0.375 T
T2 57.25M¢ 60.98% 59.274P 0.270 G
Pooled SE 0.456 0.373 0.422

A€ Means with different superscription within the same column differ(p<0.05).
&¢ Means with different superscription within the same row differ(p<0.05).

U C(non-treated), T1(Cellulose 3%), T2(Chitosan 3%).

2 P(Polymers), S(Storage), *(p<0.05), **(p<0.01), ***(p<0.001).

L lightness), a*(redness), b*(yellowness), W(whiteness), C(chroma), h(hue value).

W =L - 3b.



ZA7+S YeEll= A S (Hardness), %97 E(Surface hardness), 7 4(Gumminess), %34

Zroll T2, T1, i+ «o2 ve ukd $3A

(Chewiness), 24 (Adhesiveness)S =] &
T

(Cohesiveness)& thz+7} 714 &ka
™

o

A

i)
=L
e
N
=
@)
=
D
o
=
—h
(@]
=
(@)
o
(r

= o) =
4—,71:10, uuotZT

ey

<
vl
=

Io] 7} wtgkom, &2 4(Springness)e 22 <l

Eobxth AL 27
bR THt 4F TA &
A zrell T27} Tl

= MsP7E gl gzt

Storage (weeks)

Items Treatments” P-value?
0 2 4 Pooled SE
C 0.19% 0.18% 0.20% 0.003 —_—-
1 0.217 0.21F 0.228 0.002 i
Hardness (kg) T2 0,24/ 0,241 0.26" 0.003 >
. . . . s
Pooled SE 0.004 0.004 0.004 >
C 0.19C 0.18% 0.20C 0.003
Surtace hardness (ko T1 0.218 0.218 0,228 0.002 Tk
u
g T2 0,244 0,244 0.26% 0.003 g
Pooled SE 0.004 0.004 0.004
C 0.58 0.59°F 0.59 0.004
, ) T1 0.565 0578 0.58° 0.004 T*
Cohesiveness (%) T2 0.56% 0.60% 0.59° 0.005 G
Pooled SE 0.004 0.004 0.004
C 1.00% 1.00° 1.012 0.001
Sorineness () T1 1.00 1.00 1.00 0.001
pring T2 1.00 1.00 1.01 0.004
Pooled SE 0.001 0.001 0.003
C 0.11 0.10% 0.12C 0.002
T***
, T1 0.128° 0.12° 0.13% 0.002 e
Gumminess (kg) T2 0.13% 0.14% 0.15% 0.002 >
. . . . -
Pooled SE 0.002 0.003 0.003
C 0.11¢® 0.10%° 0.12¢ 0.002
T***
, T1 0,128 0,128 0.138 0.002 .
Chewiness (kg,mm) T2 013 014" 0.15% 0.002 >
. . . . g
Pooled SE 0.002 0.003 0.003
C 0.11% 0.10% 0.11¢ 0.002
T***
Adhesiveness (kef) T1 0.124a 0.11%¢ 0.12%° 0.001 S
g T2 0.13% 0.13% 0.14% 0.001
T*S***
Pooled SE 0.002 0.002 0.002
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C 1.08%° 1.25% 1.20% 0.028

T**
Shear force (ke/md) T1 0.96™ 1.324% 1.33%% 0.031 .
car foree Terem T2 Lo 1390 14pM 0.037 .
Pooled SE 0.021 0.024 0.035
A€ Means with different superscription within the same column differ(p<0.05).
&¢ Means with different superscription within the same row differ(p<0.05).
U C(non-treated), T1(Cellulose 3%), T2(Chitosan 3%).
2 P(Polymers), S(Storage), *(p<0.05), **(p<0.01), ***(p<0.001).
3) olztsts =54
- Zev Akel whe #88 B 2449 Y% A F olssta 54 wske ® 49 2o
FEe A Fol]l 2polE HolA &tom, XA e 257 F oty el &(Water

and fat loss)2 <3]A Y+ F3}ES o Z 317 W& 05T =43 A3} x4}

Tlo]l T2EY Ut EAEAH(Purge loss) gl It tix=F, Tl, T2 £o &
A% ol 25 & wobxth A AV A4S F=(VBN)> A g IHoll 9

Z] o]

L

wolxom,

Ao 7}

FRow, (A = 257 T EokHTh Fo4(Total plate count)= 8] ol tiz+, Tl
T2 o2 Yolxgon, AR 7|zto] AALFF Folxrh. AW4ts =(TBARS)= Al Fhol

m

T27F tz7-9F TIRG w43, A olle F24d Zol7t sl

%4 ZY A7kl 42§38 B% £AAY WRA0C) A F ol5sy 54 s

Storage (weeks)

D _ 2)
Items Treatments 0 5 1 Pooled SE P-value
C 2.00? 2.00? 1.40° 0.048
o T1 2.00? 2.00? 1.34° 0.051
Salinity (%) S
T2 2.00? 2.00? 1.48° 0.046
Pooled SE 0.001 0.000 0.051
C 12.224
Water and fat loss (%) T1 11.71* - - - TH**
T2 8.75"
Pooled SE 0.303
C 0.00° 1.49% 1.68" 0.117 Tk
Purge loss (%) T1 0.00P 1.16™ 1.04B2 0.089 G
T2 0.00°¢ 0.93% 0.44°P 0.067 g
Pooled SE 0.000 0.069 0.093
C 0.38% 0.328° 0.37%2 0.005
TBARS (mg MA/kg) T1 0.358 0.358 0.36° 0.009 T
T2 1.254 1.314 1.28* 0.018
Pooled SE 0.058 0.064 0.061
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C 8.20° 8.37% 10.674 0.219

VBN (me%) T1 8.41° 8.67A% 9.42% 0.079 S
&% T2 8.53" 8.744P 9.31% 0.073 THS**=
Pooled SE 0.059 0.065 0.174
C 0.00¢ 4.14% 5.79M 0.348 .
T
T1 0.00° 3.255 5.5744 0.341
Total plate count 5 b 5 Sl
T2 0.00 0.00 3.71% 0.241 .
Pooled SE 0.000 0.271 0.174
A€ Means with different superscription within the same column differ(p<0.05).
& Means with different superscription within the same row differ(p<0.05).
U C(non-treated), T1(Cellulose 3%), T2(Chitosan 3%).
2 P(Polymers), S(Storage), *(p<0.05), **(p<0.01), ***(p<0.00D).
* MA(malonaldehyde).
4) #5H 7}t
- g Ut e #£3E =% &AAY WA AR T #eBrE A3 Wsks & 59 &
o #5987 A3 @A (Section colon)-& A roll oAl zbolrt glom, AA; 1t

L 2F7MAE Yol o I o]3o= W3lyt gl &ukSaltiness), 2:ukBitterness), TE

Z3(Juiciness), % ¥ A (Chewiness) @ A A2 7] &%=(Overall acceptability)= & ztoll oz

o Tlo] T2HT w3tow, A 73t S7i2 A%t UFAd 2 257 wopsley 1 o

12

Folt W} geith 2o AR el 2% F Relya,
F7b b wston, AAH AEEE AF Yol SES
T

__I(_)I_
(Bitterness) #g] Ztoll 0= 279 Tlo] T2R T E3koy 454 o=

o
)
o

Wi
=
L
N
—_

A4 077k 1%

=3

=% 4
EoN

=t

13 T27} o

=70 E9th AR 717 FE a2 TIS YolAl W T2 Fobfth ot 7]
B4 A7be T2E 0, 2% A% WzAE 2] Fsht dFAelE AEte] &) o] 3

of 232 #ute] ok AR

%5 ZYH Arbel e 438 E% £AX9 WRA0T) A% F BT}

Storage (weeks)

Items Treatments” P-value?
2 4 Pooled SE
C 7.118 7.11 6.97 0.062
T1 7.148 6.97 6.89 0.058
Section color S**
T2 7.4272 6.94° 6.81° 0.086
Pooled SE 0.056 0.063 0.081
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C 6.78"8 6.67" 6.39 0.085
T1 7.06M2 6.56° 6.47° 0.090 T
Saltiness s
T2 6.538 6.14° 6.19 0.106 S
Pooled SE 0.087 0.086 0.107
C 7.14" 6.78%2 5.08%° 0.143
T1 6.86" 6.72% 5,78 0.105 T
Bitterness Gk
T2 4.33% 4.42% 5.89 0.131 T
Pooled SE 0.187 0.166 0.111
C 6.3112 5.72A0 4.83° 0.131
T1 6.28" 5,44 5.11° 0.119 T
Juiciness Gk
T2 5.67% 4.42% 5.36 0.136 T
Pooled SE 0.083 0.115 0.146
C 5.584 5.25Aab 4.75P 0.124
T1 4,978 5.114 4.67 0.094 TH**
Chewiness » - " S**
T2 4.72 4.06 4.42 0.111 Trg*
Pooled SE 0.089 0.129 0.126
C 6.3140 6.5742 5.96° 0.083
T1 6.36" 6.3642 5.43P 0.122 e
Overall acceptability g
T2 4.618% 4.58% 5.69? 0.126
Pooled SE 0.136 0.146 0.128

A Means with different superscription within the same column differ(p<0.05).

¢ Means with different superscription within the same row differ(p<0.05).

U C(non-treated), T1(Cellulose 3%), T2(Chitosan 3%).

2 P(Polymers), S(Storage), *(p<0.05), **(p<0.01), ***(p<0.00D).

* Ranking method.

<8k

- ZEH FHrtd B2 738 ES 2ARAY ¥A AR
AYT F TIAER L) AYT+ =7 M =1,
wdokow, iz v3 2ARAEE,
E£43 AR A7 AL FEL 2okt

T F4 HIE 49T AH A

Al 0}

FA4E, A4, 4394 2 #F
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- A AYT F TGRS APTE FAE, A%, A, 2B, EAFE, 24, 4

Y4 2 A4, 4FA AWt 2 APBREE S B3 H 3=, BAE, F5Ee
&, W57l AR, 2%, BEY, 4YY 2 AAH NEDE b dgten, 9=
Tl v EREYL gtk AR A7 FNE BE, A=, A, 2ABRE, 29
A=, /4, A4, HYY), 9=, FF5, ALY, NN HALNTEE 8 T2 X
J7e #us A JEEE Bl W pH, A4E, dE, B5ust A7 OFA,
R4 2 =T Lo %% AAH F)SEE dobath

HFA

- Al AT F TIAFEZ2 0.3%)7F 2T T2 EA 0.3%EH HE,
EZEL, ATV EA LT EC] S 8 2T nF Aukzoz FHo)
< A en, Al AYT+ F T2 A7 713 ¢ F24S YAt

Azl &

oA Kl

O dAL@3®)#H EdHPolymer, 3F)7F 3&E SAFE FE nA= FF

1L 49 54

A EMiAE} F(EEd) 4z Ay AxE vigoz diad 371 A2 o=+ NaCl
1.4%), T1(NaCl 0.84, KCl 0.56%), T2(NaCl 0.7, KCI 0.56, MgCl, 0.14%)]<¢} Z2l™ 37 A2+
[ ZF(F-3A 7D, Tl(Cellulose 3%), T2(Chitosan 3%)1& SA|Zo A7} A ZHo] HX= A&

el G shets] Astel 4P AAHAT

2. AAA A Zx

- 2AAE & 19 wigylel wet AP HAA AAT AZHoRE AF .

b

L+

)

B =5 &AA ]

Treatments
C T1 T2
Ingredients
Polymers Polymers Polymers
Non Cel. Chi. Non Cel. Chi. Non Cel. Chi.

Ham 72.44 72.44 72.44
Fat 11.2 11.2 11.2
Ice 13.8 13.8 13.8
NaNO, 0.01 0.01 0.01

Phosphate 0.2 0.2 0.2
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Sugar 0.5 0.5 0.5

e 0.05 0.05 0.05
Spices 0.4 04 0.4
NaCl 14 0.84 0.7
KCl - 0.56 0.56
etk ) - 0.14
Total 100 99.44 993
Cellulose - 3 _ ~ 3 B - ) -
Chitosan - - 3 ~ B 3 ) ) ;
Na substitution ratio NaCl 100 60 50
%) KCl 40 1
MgCl, 10

3. 2% ¢ u#

D pH & &A1

- A 29 5 Z8ol 73E =% 24
ok pHE A 3t diZ277F T1 T2RT %3, ZEv e F3749F Cele] Chix
o =7 Jebdth S0 HEL e Al el foF<l Aolrt figlon, v e
Cele] 7k Egtal Chizt 7b @A debdth ANME@EHe HE el T1# T27h iz
Bty #9311, 9 zbells FH7FF9E Chizh Celith =7 Jebgth FA=bhghe A
Zrell Tle] 7b& &3 T27k 7b4 wstar, 8 tel= Chizh F37k9F Celith #A4
Bttt A =(Wihe Ae el T2, 7, Tleo g dopxown, 8w e Celel

g =3 chizk 718 @A detdth A=(ihe Al 3holl Tlo] tiz79f T2Roh &%,

2w ol Chizt 7Hd &3 Celo]l 718 WAl vebstth Ahghe Al Fol tiz+,

T, T2 o2 golgon, Zgw o= Chizl 74 B3 FH7M77E 718 @A dehstoh

X
Lo
o

H g $40 mAs gge & 29 2

o

N

2 YA B 45 480 WE 438 £5 24K pH 2§49 W7}

Polymer
Items Treatments” P-value?
Non Cel. Chi. Pooled SE
C 6.34° 6.5742 6.4640 0.036
T1 6.18% 6.2952 6.3282 0.022 T
pH
T2 6.178 6.238 6.278 0.019 pr
Pooled SE 0.036 0.025 0.025
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C 79.144¢ 80.64° 81.252 0.141

T1 78.90* 80.89" 81.20° 0.154 pie
L*
T2 78.70° 81.06° 81.36° 0.179 T*P*
Pooled SE 0.082 0.075 0.059
C 6.03% 5.77% 5.44% 0.053
T1 6.17% 6.53* 6.15" 0.054 e
a* p***
T2 6.57% 6.22% 6.17% 0.048 THprs
Pooled SE 0.063 0.064 0.051
C 10.26% 8.63" 8.47% 0.113 "
. T1 10.80" 8.54" 8.69"" 0.146 TM
b Ba Bb Cb P
T2 10.35 8.06 8.00 0.153 .
Pooled SE 0.043 0.047 0.050
C 48.38" 54.83"% 55.93% 0.465 "
T1 46.50" 55.27™ 55.15° 0.578 Tm
w Bc Ab Aa P
T2 47.69 56.89 57.39 0.620 AP+
Pooled SE 0.164 0.153 0.153
C 11.91¢ 10.39% 10.07% 0.112 .
T1 12.44% 10.76* 10.68" 0.116 Tm
¢ Ba Cb Bb P
T2 12.26 10.18 10.13 0.138 THph
Pooled SE 0.041 0.044 0.040
C 59.58% 56.24% 57.38" 0.287 "
T1 60.29" 52.64% 54.77% 0.515 TM
" T2 57.63% 52.39% 52.38% 0.421 '
: : N : T*P***
Pooled SE 0.353 0.375 0.270

A€ Means with different superscription within the same column differ(p<0.05).

&¢ Means with different superscription within the same row differ(p<0.05).

D" C(NaCl 1.4%), T1(NaCl 0.84, KCl 0.56%), T2(NaCl 0.7, KCl 0.56, MgCl, 0.14%), Non(Non
treated), Cel.(Cellulose 3%), Chi.(Chitosan 3%).

2 T(Salts), P(Polymers), *(p<0.05), **(p<0.01), ***(p<0.001).

L lightness), a*(redness), b*(yellowness), W(whiteness), C(chroma), h(hue value).

W =L - 3b.

2) =47
- gAY 289 d5 FEo] #f38 B8 AR AT uAes JEge x 33 2o
7d =(Hardness), %W 7 =(Surface hardness)= *2] Ztoll T2, T1, 27 <O & Yo}y om,
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g Zrol= Chizt 7 =31 FH7F7F 78 9A UEbg . 53 Ad(Cohesiveness)2 %

g Zroll tiz=77F T1g T2RY w8k, 8w tolle F37F7F 718 &3 Celo] 718 ¥
A Uebstth. ©94(Springness), F-2H4d(Adhesiveness)> 8 1F W ZEH A= /o F
A ztol7t A Th 74 (Gumminess), %4 ¥ A (Chewiness)e 2] toll T27} thz7¢F T1HRTh
A e7HShear
force)s A2l ztell T27F 78 =30 ti2=77F 7H w@gkar, 8w ols Chizk #3712

w9b1, FEe el Chil A% 1 TRV MR @l deg,

Cel®t}t =7 YEST

% 3 UAEY 21 dE 28 mE {3y =5 AR 22T HU)
Polymer
Items Treatments” : P-value?
Non Cel Chi Pooled SE
C 0.245 0.175 0.20 0.002 .
T1 0.24Ba 0.19% 0.21% 0.004
Hardness (kg) A A b pr*
T2 0.26 0.20 0.23 0.004 e
Pooled SE 0.003 0.002 0.003 0.004
C 0.248 0.17% 0.20 0.002 .
T1 0.248 0.19% 0.21% 0.004
Surface hardness (kg) A2 Ac Ab prk
T2 0.26 0.20 0.23 0.004 ep
Pooled SE 0.003 0.002 0.003 0.004
C 0.60% 0.60" 0.58 0.002
Cohesiveness () T1 0.575 0.575 0.57 0.005 T
T2 0.57% 0.59E 0.56 0.004 p
Pooled SE 0.004 0.004 0.005 0.003
C 1.02 1.00 1.01 0.001
Springness (mm) T1 1.00 1.00 1.00 0.004
T2 1.00 1.00 1.00 0.001
Pooled SE 0.001 0.001 0.004 0.001
C 0.14° 0.11% 0.12% 0.001
Gumminess (kg) T1 0.142 0.114B° 0.12%° 0.003 T
T2 0.15° 0120 0.13%° 0.002 e
Pooled SE 0.002 0.002 0.002 0.002
C 0.15° 0.11% 0.12% 0.001
Chewiness (kg.mm) T1 0.14° 0.114B0 0.125 0.003 T
’ T2 0.15° 0124 0.134° 0.002 e
Pooled SE 0.002 0.002 0.002 0.002
C 0.13% 0.11° 0.11° 0.001
. T1 0.125 0.11° 0.11° 0.002 prs
Adnesiveness (kgf) T 0.14% 0.10¢ 0.12° 0.002 THp
Pooled SE 0.002 0.001 0.001 0.002
C 1.185 0.96% 1,085 0.024
) T1 1.248 1.274 1.19%8 0.019 T
Shear force (kgfcm’) T2 1.46* 1.314 1.33 0.040 i
Pooled SE 0.028 0.031 0.037

A€ Means with different superscription within the same column differ(p<0.05).
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&¢ Means with different superscription within the same row differ(p<0.05).
D C(NaCl 1.4%), T1(NaCl 0.84, KCl 0.56%), T2(NaCl 0.7, KCI 0.56, MgCl, 0.14%), Non(Non

treated), Cel.(Cellulose 3%), Chi.(Chitosan 3%).
? T(Salts), P(Polymers), *(p<0.05), **(p<0.01), ***(p<0.001).

At 7hd

N

35—9}1-1

T} T2R T}
43l =(TBARS)&
CelZtt =4 Uetstitt

- A F7IH A LS F (VBN A 3ol T27F 7M=&

Ads Z8m 45 2HEol
o =(Salinity)= #g] Zboll thx77} T1¥ T2RY &9k, &89 It
gl Zte| Tl T27F iz
T2 79 Celo]l ChiRth A4 Yebgth, £ Z ~(Purge loss)= A 2] kol Tlo] df

£ PR 7P g3 Chizk A4

T3 =5

7+ (Cooking loss)=

Zgw Tt
2] 7t T27} tZzF9F T1EG

279 o

=34,

PSR ES AN

A vEsE T A
g™ ztell= Chivt F3H7F<9F

woton, &

o Zrelle §93 zol7t Tk F(Total plate count)= A 8] 7roll 9 & el zol7t 9l
AL, ZgH o= FH7ET9 Celo] Chikth =4 YEST
£ 4 AES E9H A3 ZLo mE F38 =5 &2AA Y olFEd &4
Polymer
Items Treatments” . P-value?
Non Cel Chi Pooled SE
C 2.01* 1.96 1.91 0.019
T1 1.758 1.74 1.75 0.050
Sahnlty (%) T
T2 1.728 1.70 1.68 0.058
Pooled SE 0.048 0.051 0.046
C 9.13" 11.97% 9.28 0.345
T1 8.88° 13.884 11.60%° 0.521 T
Cooking loss (%) prx*
T2 8.23¢ 10.828 14.24% 0.644 THp*+
Pooled SE 0.383 0.520 0.173
C 0.67 0.83 0.36° 0.083
T1 0.37° 1.41° 1.10% 0.123 ™
Purge loss (%) prx*
T2 0.34" 093 074 0078 S
Pooled SE 0.117 0.089 0.067
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C 1.24P2 0.35" 0.35° 0.058

T1 1,18 0.36" 0.36" 0.054 T
T2 1.42% 0.36° 0.35° 0.069 THpHk
Pooled SE 0.005 0.009 0.018
C 8.538 8.248 8.64 0.093
i T1 8.93* 8.85° 8.85 0.058 T
VBN (mg%
T2 9.11 10.14% 9.01° 0.198 Trp
Pooled SE 0.219 0.079 0.073
C 1.13° 2,532 3,607 0.315
T1 1.30° 3.66° 1.89° 0.324
Total plate count pre*
T2 1.28 3.73° 3,348 0.368
Pooled SE 0.348 0.341 0.241

A€ Means with different superscription within the same column differ(p<0.05).

¢ Means with different superscription within the same row differ(p<0.05).

D C(NaCl 1.4%), T1(NaCl 0.84, KCl 0.56%), T2(NaCl 0.7, KCl 0.56, MgCl, 0.14%), Non(Non
treated), Cel.(Cellulose 3%), Chi.(Chitosan 3%).

2 T(Salts), P(Polymers), *(p<0.05), **(p<0.01), ***(p<0.001).

* MA(malonaldehyde).

4) #537}

- AE S S FE 280l F3¥ =5 2AA BeHIE Al v FEFES £ S
Zrh. @A (Section color)? ABkSaltiness)e A ] grell oA Aeolrt A, FEH
e duHde #FoH o7t gllen, @ute FH7Met Celol Chixth =4 Uebst
2 okBitterness), T4 (Juiciness), ¢ /d(Chewiness) 3 M A2 715
= A el hzx=77F TI T2RG w943, 229 Fele &%, 84 2 A3 72
= FR&7bek Celo] Chikg wgtow, HAAHS FH7H7F 78 =L Chizt 78 WAl b
ER T}

o

Z(Overall acceptability)

rr

%5 UAEH 299 F5 2 mE {318 =5 2AAY A eHI)
Items Treatments” Polymer P-value?
Non Cel Chi Pooled SE
Secti 1 C 7.17 6.94 7.00 0.069755
ection: color T1 7.17 7.17 7.06 0.062256
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T2 6.83 7.08 6.94 0.075083

Pooled SE 0.062 0.058 0.086
C 6.941 6.39° 6.75% 0.09292
Saltiniess T1 5.89 6.83° 6.75° 0.1028 pr*
T2 6.03% 6.61° 6.58° 0.09164 THp**
Pooled SE 0.085 0.090 0.106
C 4.94P 6.64° 6.75° 0.16754
. T1 4.92° 6.11° 6.36° 0.151 s
Bitterness T2 AT78" 6.25° 6.25¢ 0.15957 P
Pooled SE 0.143 0.105 0.131
C 5.61% 6.11% 6.03* 0.0978
Tuiciness T1 5.314 5.148 5.398 0.12792 THx
T2 4.53%° 5.6148 5.428 0.14376 p*
Pooled SE 0.131 0.119 0.136
C 4.974 5.75M 5.33% 0.0883
Chewiness T1 4.28" 4.758 4.69° 0.11926 TH**
T2 3.945 5.0852 4.725 0.11428 prw
Pooled SE 0.124 0.094 0.111
C 5.21° 6.36° 6.33 0.12033
Overall T1 5.14° 6.03? 5.66%° 0.14413 prrx
acceptability T2 4.53° 6.44° 6.15° 0.14061 T*p*
Pooled SE 0.083 0.122 0.126

A€ Means with different superscription within the same column differ(p<0.05).

&¢ Means with different superscription within the same row differ(p<0.05).

U C(NaCl 1.4%), T1(NaCl 0.84, KCl 0.56%), T2(NaCl 0.7, KCI 0.56, MgCl, 0.14%), Non(Non
treated), Cel.(Cellulose 3%), Chi.(Chitosan 3%).

2 T(Salts), P(Polymers), *(p<0.05), **(p<0.01), ***(p<0.001).

" Ranking method.

Q%

- HAEH ZEH A5 FRo] 433 ES 2AAQ FA vXes 4FL AP 2
Ag 7ol 2F& pH, A4, 34, %, #5H/t 2% &9, OF4, AYA, AA
H 713% ¥1 FHAE, AE, EA4%, AW/l /M9, ILSAEHALIFE @
Al JERstTh

- Tl A%, A=, TAZ2 23 AT v Jdebgth T2 94%, FE, FHAE
A4, A4, A7t AR E, LA A7HALSF/E =1 FAE, A A U
Bttt 9=, g4, B34, F7F5, 5%/ A3 GEds gk {FoH 2o)st
gt SYH golE FAVTE 34, TAES, AN B 44, AR, EUAE,
AR, A¥A A deisth Cel A717e ¥, A 531 A%, Ax, $J4 &
Al debgth Chi A7+ A%, Ax, A4, ZE FUAE, HA4, ¥434, @97t
AR = 3 pH, B %, H4%, /M43, TR, FH5, B9/ 2 A, &
o, OEA, AP, AAF JEE UA JdEist g984, 334, 95, I8 971H
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AagshE, gHALS FoFHd Aol7) G-

- Z8F L2 A e dHozsE dExTe dE ¥ AR, AR, EUAE, AGTt
w1, TIS 345, IF22 31 A= ¥3, T2 AP E, ATED7 D43
e =1 A% @A deEEn.

- ZE e PV TAELE w1 A, AE, EURAE, A4, A¥4 2, Cel
A7 AAE, Ax, S84 93, Chi A7 4%, ANV E w3 pH, BE,
P, HeH7t 23 2%, 2%, 054, 434, JAH V2= @A YERT.

HFES
- A8 7t T1NaCl 0.84, KCl 0.56%)3 Cellulose 3% H7F7<+e] ZFo] 7Hd FAHAA
FEsHAT

O dAL@H)# EYPolymer, 3F) A7} SAF AR 71 T F2 ¥}

L 43 &3

- %M E F G AF AAE nger HIF A9 /0 A7 {tHz7NaCl 1.4%), T1NaCl
0.84, KCI 0.56%), T2(NaCl 0.7, KCI 0.56, MgCl, 0.14%)]12} Z&l™ 37 A& FNZ=F+EFH7D,
T1(Cellulose 3%), T2(Chitosan 3%)1E SA|F H7lste] WA L=A 453 A F F2
Hels TPAR Adshy] st dFS AAsHAH

2. AR A%

- 2AAE E 19 wigelel] wEl AN AARE Alz=Ro 2 Az

%1 #58 E% 244 g

Treatments
. C T1 T2
Ingredients
Polymers Polymers Polymers
Non Cel. Chi. Non Cel. Chi. Non Cel. Chi.
Ham 72.44 72.44 72.44
Fat 11.2 11.2 11.2
Ice 13.8 13.8 13.8
NaNO; 0.01 0.01 0.01
Phosphate 0.2 0.2 0.2
Sugar 0.5 0.5 0.5
MSG 0.05 0.05 0.05
Spices 0.4 0.4 0.4
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NaCl 14 0.84 0.7

KCl - 0.56 0.56
Mng - - 0.14
Total 100 99.44 99.3
Cellulose - 3 - - 3 - - 3 -
Chitosan - - 3 - - 3 - - 3
NaCl 100 60 50
Na substitution ratio
KCl 40 40
(%)

3. Ax 5 u

D pH % &4

- AIE S Z8H H7F 73E =5 2AA9 ¥R A T pH R S mA= dFS &
29} 2ot pHE A kel C(6.46), T1(6.26), T2(6.22) <=2 & kol oM (p<0.00D), &8 2t
o= FH7H6.36), BFZ2(6.35), 71 E4H6.23) =Oo &2 ol o m(p<0.001), A7 Itoll&= 25
(6.44)°0 7} =gka 436.08)° 718 THp<0.00D). HEL S A el 2] A3l =
o7} 1o m(p>0.05), EElH o= AFZ~(81.27), FFH7KH80.86), 71E4HT78.91) o=
ol 0™ (p<0.00D), A Zrell&= 05+(79.85)E. T+ 25(80.54)¢} 45(80.65)° = 3+THp<0.00D).
AN (@' 7heE e Ay zrol T16.28)3 T26.32)7F CG.75)ETH &=k ™(p<0.001), v
ol 71E4H6.26), F-H7H6.17), AFZ22(5.92) <22 volx o (p<0.001), A ZtolE 0
F(6.3900 71 Ekar 2367900 7HF Shp<0.00D). FA=(b FhHE g zrel T19.35),
C(9.12), T2(8.80) o2 drol# om(p<0.001), =™ o= 71E4H10.47)0] F3H7H8.41)<k
AEZ 2839 = om(p<0.00D), A Ztoll= 25+9.29)°l 7+ =3k3 05@8.9Dell 7}
A SEFtH(p<0.00D). WA =(Wihe A8l 7rell T2(53.99), C(53.05), T1(52.31) =02 Yrolx o
H(p<0.00D), E2™ zroll&= AFE2(56.16), F37H55.66), 7| EAH47.52) £o & dolxlom
(p<0.00D), A& FrellE 4553450 7b =k 25(52.691 7H8 wrkthp<0.001). = %=(c
W= A8l Fe] T1(11.29), T2(10.86), C(10.79xco.2 FHH 2H(p<0.001), ¥ Ftol= 7]
E4H12.20), FH7110.45), 2F=22(10.29) o2 Yoy oM (p<0.00D), A It F94
1 zko] 7 LA THP>0.05). Mg A2l kol C(57.74), T1(55.90), T2(54.13) o2 o}
oM (p<0.00D), E2H Itolle= 71EAHG9.17), AFZ2(54.84), F-FH7H53.75) o2 oy
©m(p<0.00D), A% Ftolle= 257(57.870l 7 =%kaL 057(G4.3D0l 7 S A THp<0.00D.

-
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# 2 AYT Fen Wt 4eE S £AAe) YA100) A% F pH 2 %4 B}

e}

C T1
Treatments”
Non Cel. Chi. Non Cel. Chi.
storage
2 4 0 2 4 0 2 4 0 2 4 0 2 4 0 2 4
(weeks)

pH 6.66 6.89 616 657 6.68 614 647 646 609 637 643 607 638 640 617 634 627 594

L* 79.90 81.34 80.69 80.68 81.73 81.36 79.06 79.11 79.24 80.79 80.42 81.45 80.58 81.35 81.66 78.44 79.22 79.04

a* 582 529 621 540 531 560 628 566 615 692 624 642 6.73 575 597 646 585 6.22

b* 8.57 874 857 849 853 839 1010 1037 10.31 842 887 835 854 886 867 10.36 11.02 11.03

W 54.40 55.13 54.97 55.46 56.14 56.20 48.86 47.99 48.30 55.59 53.82 56.40 55.03 54.78 55.64 47.39 46.17 45.94

c 10.37 10.21 10.59 10.09 10.05 10.08 11.90 11.82 12.02 10.91 10.85 10.53 10.94 10.56 10.53 12.16 12.47 12.67

h 55.81 58.81 54.09 57.81 58.07 56.28 58.14 61.40 59.21 50.59 54.87 52.46 51.83 57.01 55.47 58.25 62.04 60.57

D C(NaCl 1.4%), T1(NaCl 0.84, KCl 0.56%), T2(NaCl 0.7, KCl 0.56, MgCl, 0.14%), Non(Non
treated), Cel.(Cellulose 3%), Chi.(Chitosan 3%).
L lightness), a*(redness), b*(yellowness), W(whiteness), C(chroma), h(hue value).

W =L - 3b.

g 2 A%

T2
Treatments” P-value?
Non Cel. Chi.
SEM
t
Storage 2 4 0 2 4 0 2 4 T P S TP TS PS TPS
(weeks)

pH 6.35 6.31 6.03 6.38 6.33 6.11 6.29 6.23 5.98 (.02 FFE AR e e ek ek R

L* 80.38 81.38 81.41 80.55 81.60 81.91 78.27 78.76 79.06 0.28 FRE LR R R R R
a* 6.38 591 6.36 6.50 5.84 6.17 6.99 6.30 6.41 0.14 FFE R e e e ook s
b* 786 824 808 7.80 827 7.94 10.09 10.69 10.26 0.11 F** FFE ek deek ek e e

W 56.79 56.71 57.17 57.26 56.80 58.10 48.11 46.68 48.28 (.53 *¥* ckwk w ek ek ek

C 10.14 10.13 10.28 10.21 10.12 10.06 12.28 12.41 12.10 0.13 *** *** R R kR R
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h 51.01 54.34 51.81 50.24 54.76 52.13 55.35 59.51 58.02 (.65 *** H¥x kw R ek ek ek

D

2)

C(NaCl 1.4%), T1(NaCl 0.84, KCl 0.56%), T2(NaCl 0.7, KClI 0.56, MgCl, 0.14%), Non(Non
treated), Cel.(Cellulose 3%), Chi.(Chitosan 3%).
T(Salts), P(Polymers), S(Storage), *(p<0.05), **(p<0.01), ***(p<0.001).

L lightness), a*(redness), b*(yellowness), W(whiteness), C(chroma), h(hue value).

W =L - 3b.

2

L

1

N

A Z29 J7F #38 =5 2AAY W A T 22 vAs 9F # 3%
2. A E(Hardness)= A2 7kl T2(0.23), T1(0.21), C(0.20) =2o.&2 o3 2 m(p<0.001), &
g o= 71E4HO0.25), AFZ2(0.2D), F3H7H0.19) o2 ol oM (p<0.00D), A 3t
o= 0570.2D2F 257(0.2DE T 450.23)l =UTHP<0.001). F 97 =(Surface hardness)= #
2] Zboll T2(0.23), T1(0.2D, C(0.20) =o = wrobx ©m(p<0.00D), Z&lw Zroll= 7] E4H0.25),
AF22:0.2D), FH7H0.19) =22 vrolx o™ (p<0.00D), A7 2o+ 050.2D<F 25(0.2D X
ok 430.23)°) =okp<0.001). $FA(Cohesiveness)-e Az  zFell  C(0.59)7F T1(0.57),
T200.5NE T 7} =%om(p<0.00D, E2H ztele FH7H0.597F 71 #i, AEE2e 2
0.577F 7F8 ko m(p<0.0D), A Ztoll= 230.59)9F 45(0.59E T 05(0.57)01 =3k

(p<0.001). &= d(Springness)& 2] kol 22l 2pol7F AN oM (p>0.05) Z2j™ 2 A%
o= oAl AFol7t fIATHP>0.05). A4 (Gumminess) 2] Ztel T2(0.13)7F C(0.12),

T10.12xE % 7 %o ™ (p<0.00D, =&+ ol 71E4H0.14), AF22~0.12), 737}
0.1D) v = grolxy om(p<0.001), A7 o= 0520.12)¢} 250.12)2 ) 45+0.13)] =Uth
(p<0.001). A& A(Chewiness)2 #g] ztell T2(0.13)7F C(0.12), T1(0.12E o 7} =3kom
(p<0.00D), =™ o= 71E4H0.14), AFE2(0.12), FH7H0.1D o= ol om
(P<0.001), AR Zhell= 020128 270.12RTH 470130  ETHp<0.001). R=HA
(Adhesiveness)2 2] ol T2(0.12)7F 7Hd =3 T10.1Do] 7F& ke m(p<0.05), Z2H

ZolE 71EAH0.13), AR220.11), FH7H0.1D <02 wobg oM (pd0.00D), A% 7hel= 2
Z01DET 050129 4730.12)0]  EhTHp<0.001). Aek7KShear force)= A& 7tol
T2(1.37), T1(1.23), C(1.07) =02 Yoby 0w (p<0.00D, E2lv ztols 71 E4H130)0] AR
212009} FH/HLIDRTG = om(p<0.00D, A% Frols 07(L0IRT 251329 45
(1.33)9ll = 3kTHp<0.001).
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w3 oA Egn A7 $89 5 24A9 WHI0T) AR T 247 B}

Treatments”

Non Cel. Chi. Non Cel. Chi.

storage (weeks) 0 2 4 0 2 4 0 2 4 0 2 4 0 2 4 0 2 4

Hardness (kg) 017 016 018 0.21 019 021 023 023 025 020 018 0.20 020 021 0.21 0.21 024 027

Surface hardness

ko) 017 016 018 0.20 019 021 023 0.23 025 020 0.18 0.20 020 021 0.21 0.22 024 027

Cohesiveness (%)  0.61 0.62 0.58 0.56 0.58 0.59 0.57 0.62 0.61 055 057 060 055 057 059 055 059 0.58

Springness (mm) 1.01 1.00 100 1.01 1.01 100 1.00 1.01 103 1.00 1.00 1.00 1.00 1.00 1.01 1.00 1.00 1.00

Gumminess (kg 0.11 0.10 011 012 011 012 014 014 016 0.11 0.10 0.12 0.11 0.12 0.13 0.12 0.14 0.15

Chewiness 019 010 011 012 011 012 013 014 016 011 010 012 011 012 013 012 014 015
(kg,mm)
Adhesiveness

e 012 010 011 012 010 012 013 013 014 012 010 011 012 011 012 012 012 0.14
Shear force

A 0.86 0.99 101 084 127 114 109 132 113 132 126 123 109 121 127 100 133 139

U C(NaCl 1.4%), T1(NaCl 0.84, KCl 0.56%), T2(NaCl 0.7, KCl 0.56, MgCl, 0.14%), Non(Non
treated), Cel.(Cellulose 3%), Chi.(Chitosan 3%).

% 3. A%

T2
Treatments” P-value?
Non Cel. Chi. SEM
Storage (weeks) 0 2 4 0 2 4 0 2 4 T P S T*P T*S P*S T*P*S

Hardness (kg  0.19 0.19 0.21 0.23 0.23 024 0.26 0.26 0.27 0.01 % ok sk de o ook

Surface hardness

ko) 0.20 0.19 0.21 0.23 0.23 0.24 0.26 0.26 0.27 0.01 % Ao e A ek

Cohesiveness (%) 0.58 0.59 0.59 0.57 0.56 0.57 0.56 0.58 0.57 0.03 #*** wx o= *

Springness (mm)  1.00 1.00 1.01 1.00 1.00 1.00 1.00 1.00 1.00 0.02
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Gumminess (kg 0.11 0.11 0.12 0.13 0.13 0.13 0.14 0.15 0.15 0.01 *** #*¥* H=* oo

Chewiness 11 011 012 013 013 014 014 015 015 001 *+ xxx wex
(kg,mm)
Adhesiveness
) 0.10 010 0.0 013 011 011 013 013 014 001 * % xwx S
Shear force
g 105 149 137 094 147 157 1.02 153 1.85 008 % e soew s sown wx o
(kg/cm)

D C(NaCl 1.4%), T1(NaCl 0.84, KCl 0.56%), T2(NaCl 0.7, KCl 0.56, MgCl, 0.14%), Non(Non
treated), Cel.(Cellulose 3%), Chi.(Chitosan 3%).
? T(Salts), P(Polymers), S(Storage), *(p<0.05), **(p<0.01), ***(p<0.001).

3 olststzx 54
- AEH Y™ HAU 738 =5 2AA Y EF AR F olFstd EA mAle dFS
¥ 49} Ao d=@alinity)= A7 bl C(1.96), T1(1.74), T2(1.70) o= yolxom
(p<0.00D, Zw e 71E4KL83)e] M =i, AEE2178)7F 7HE HkeH
(p<0.0D, A7 Ztoll= 0572.000¢F 257Q.00ET 45714009 FJ>THPKO0.00D. 7FEH=F
(Cooking loss)-& A2 ztel T1(11.45)3 T2(11.10)7} CA0.13)E T}t EH3kom(p<0.00D), =)+
b= AZ2 ~(11.7D¢ FH7H12.22)7F 71 E4AHB.75) R #=3kth(p<0.001). ZEAZ ~(Purge
loss)= A& zkell T1(0.96), T2(0.67), C(0.62) O 2 Yolx 0w (p<0.001), &l™ Ztol= F3
7H1.06), AEZ22~(0.73), 71E4H0.46) o2 Yrolx oW (p<0.00), A% Zrol= 25(1.19K
o 41050 S THp<0.00D). A A =(TBARS) = A2 kel T20.7D7F  C(0.65)<}
T10.63) X} =3k o™ (p<0.00D), &2™ Itelle 71EAH1L.28)°] FH7H0.36)2F AF=2~(0.35)
Hoh £3kom(p<0.00D), A o= Fol& <l Zpel7t IATHP>0.05). 84 7 el & 43519
E(VBN)2 A8 Zhell T2(9.42), T1(8.88), C(8.47) o2 yrolx ©m(p<0.001), =&l Zlol=
T3 7H9.08)7F 71 E4H8.86)7 A& 2 2 ~(8.83)H T} &3k o m(p<0.001), A4 2tell= 05+(8.38),
2F(8.59), 4509.80) «=o 2 Z718FAtHpP<0.001). ZF=+<(Total plate count)= =8 Ikl
T2(2.78), C(2.42), T1(2.28) =L &2 Yol omW(p<0.00D), &7 e FH7K3.3D, AE=22
22(2.94), 71E4H1.24) o2 Yo}z oM (p<0.00D), A7 Fholl= 052(0.00), 25(2.46), 45(5.02)
o2 F7FeA tHp<0.00D).

H

rr
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4 AES 290 A7 739 =5 2AA 9 YRA0C) AF T olFshy 54

C 1
Treatments”
Non Cel. Chi. Non Cel. Chi.
St
a8y 9 4 0 2 4 0 2 4 0 2 4 0 2 4 0 2 4
(weeks)

Salinity (%) 2.00 2.00 189 200 2.00 174 200 200 2.03 2.00 200 122 2.00 2.00 124 200 2.00 1.23

Water and fat
loss (%)

11.97 9.28 9.13 13.88 11.60 8.88

Purge loss (%) 0.00 143 1.06 0.00 0.56 0.52 0.00 1.67 0.34 0.00 1.68 2.55 0.00 1.81 148 0.00 0.61 0.50

TBARS
(mg MA/kg)

0.38 031 038 034 030 041 126 126 119 037 032 038 035 042 031 112 1.21 122

VBN (mg%) 752 805 915 833 811 9.47 853 806 9.01 865 830 9.61 851 893 912 847 916 9.17

Total plate
count

0.00 326 434 0.00 4.77 6.03 0.00 0.00 338 0.00 453 6.46 0.00 1.53 4.13 0.00 0.00 3.91

U C(NaCl 1.4%), T1(NaCl 0.84, KCl 0.56%), T2(NaCl 0.7, KCl 0.56, MgCl, 0.14%), Non(Non
treated), Cel.(Cellulose 3%), Chi.(Chitosan 3%).

T2
Treatments” P-value?
Non Cel. Chi. SEM
Storage (weeks) 0 2 4 0 2 4 0 2 4 T P S T* T*S P*S TP'S
Salinity (%) 200 200 110 200 200 104 200 200 117 0.07 R EE R whk kR ok
f
Water and fat o, 14.24 8.23 0.83  Hr e ik

loss (%)
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Purge loss (%) 0.00 135 145 0.00 111 1.10 0.00 0.52 0.49 011 #¥*F Ak sk ek e e e

TBARS

039 034 035 036 034 034 138 145 143 0.06 *xx x*x wxE wE kK
(mg MA/kg)

VBN (mg%) 842 876 1324 841 895 9.66 858 9.00 9.75 0.26 FH A kR ek ek ek ok

Total plate

count 0.00 463 657 000 346 6.55 000 0.00 385 0.05 HEF AEE R deR ek deeR ek

U C(NaCl 1.4%), T1(NaCl 0.84, KCl 0.56%), T2(NaCl 0.7, KCl 0.56, MgCl, 0.14%), Non(Non
treated), Cel.(Cellulose 3%), Chi.(Chitosan 3%).

2 T(Salts), P(Polymers), S(Storage), *(p<0.05), **(p<0.01), ***(p<0.001).

* MA(malonaldehyde).

g H7F 73t¥ =5 LAY R AR T ded S vAe IFS &
59} Zuh. #eHrE Ay @ ASection color)2 Azl IRl FolAH Aoyt gllow
(0>0.05), g™ Ztell= FoAQl zkol7F LA H(X0.05), A& o= 0F(7.22)Hu 25
(7.0D2F 456.89)0 EAUTHPKO0.001). BokSaltiness)> A&l It C6.697F 7HE =4
T2(6.4D7F 7Fd 23k o™ (p<0.05), E&™ ol AFE26.69¢ FH7H6.6D7F 71E
6.295% =Jdom(p<0.0D), A o= 076.79RTE 25(6.45)¢F 45(6.35) Fhth
(p<0.001). 2:uk(Bitterness)-& & ol C(6.1D7} T1(5.80)3 T2(.76)Rth =9k om(p<0.0D),
g e AFE26.499 F3H7H6.33)7F 71 E4AHA.88) BTt =3k o™ (p<0.00D), A7 3t
o= 056.1DeF 25(G.9NET 45(5.58)0 HATHp<0.00D). TH&FAJuiciness) A 2] Xtol
C(5.92)7F T1(.28)3 T2(5.19E T =3k oH(p<0.00D), &lv Ztolles FH7K5.62)2F AEZ
26.6D7F Z1EAHG.15ET =0 (p<0.00D), A% Zrole 056.09E T 25:(5.19¢) 45
(5.10)0l] Sk Hp<0.001). 434 (Chewiness)= A kol C(5.35)7F TU4.57)3 T2(4.58)R.th
=40 (p<0.00D), E2H Ztolle FH7H5.19), AEE222:4.92), 71E4H4.40) o2 Yrolx
© 1 (p<0.001), A3 Ftoll= 05(5.09)H T 25(4.8D2 45(4.61D) SEATHP<0.00D). A2 7]
Z=(Overall acceptability)= A2 zrell C(5.97)7F T1(G.6D3 T2(G.7DHETE =3k ™ (p<0.0D),
ZgH ole FH7H6.28)9 AEZ 0 ~(6.05)7F 71 EAHAIOET =k m(p<0.00D), A%
Toll= Frol &Rl Zfel7F LA THP>0.05).

-
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5 gAGT Felvl A7 #3Y B5 2449 PFA0C) A F W5 P}
C T1
Treatments”
Non Cel. Chi. Non Cel. Chi.
Storage (weeks) 0 2 4 0 2 4 0 2 4 0 2 4 0 2 4 0 2 4
Section color ~ 7.08 7.17 6.58 7.17 692 6.92 733 7.00 7.17 717 717 717 7.08 7.00 7.08 7.42 692 7.17
Saltiness 6.67 6.75 575 6.83 6.67 6.75 7.00 6.67 7.17 6.83 6.83 683 742 6.67 6.17 6.08 575 5.83
Bitterness 725 6.92 575 725 6.92 6.08 4.25 4.25 6.33 7.00 6.67 4.67 6.67 6.67 575 450 4.50 5.75
Juiciness 6.50 583 6.00 6.25 558 6.25 5.67 4.83 6.33 6.08 5.67 367 6.17 525 475 567 4.67 5.58
Chewiness 558 583 583 5.08 558 533 517 458 517 550 525 350 508 4.92 4.08 4.42 3.83 4.58
Overall
. 6.33 6.67 6.08 6.33 6.42 6.25 4.58 4.78 6.25 6.08 658 542 6.33 6.48 4.17 4.67 4.60 6.17
acceptability
D' C(NaCl 1.4%), T1(NaCl 0.84, KCl 0.56%), T2(NaCl 0.7, KCl 0.56, MgCl; 0.14%), Non(Non
treated), Cel.(Cellulose 3%), Chi.(Chitosan 3%).
" Ranking method.
® 5 A%
T2
Treatments” P-value?
Non Cel. Chi. SEM
Storage (weeks) 0 2 4 0 2 4 0 2 4 T P S T*P T*S P*S TP'S
Section color 7.08 7.00 7.17 717 7.00 6.67 7.50 692 6.08 047 **
Saltiness 6.83 6.42 658 6.92 6.33 650 6.50 6.00 5.58 0.60 Rk kb *
Bitterness 717 6.75 4.83 6.67 6.58 550 4.25 450 5.58 0.59 wE AR wER FEH
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Juiciness 6.33 5.67 483 6.42 550 433 567 3.75 417 (.59 FEF ek el e el e
Chewiness 5.67 4.67 492 475 4.83 458 458 3.75 350 0.62  FFFAwE R R

Overall
- 6.50 6.45 6.38 6.42 6.17 587 458 435 467 0.61 **F Fx* FRE L wk ek ok
acceptability

D C(NaCl 1.4%), T1(NaCl 0.84, KCl 0.56%), T2(NaCl 0.7, KCl 0.56, MgCl, 0.14%), Non(Non
treated), Cel.(Cellulose 3%), Chi.(Chitosan 3%).
? T(Salts), P(Polymers), S(Storage), *(p<0.05), **(p<0.01), ***(p<0.001).

" Ranking method.

5 A=Y7F vl

Binder materials Manufactured prices (won/kg) Won/kg
T1-C T2-C T2-T1
C (NaCl 1.4%) 5,988
T1 (NaCl 0.84, KCI 0.56%) 6,065 77 149 72
T2 (NaCl 0.7, KCI 0.56, MgCly 0.14%) 6,137

- 347 zhol A=AZE Hm A CRok TL A2 7k 779/kg ¥4I, T2 el 77} Cark 149
A/kg Ekom, T2 el 77t T1 AgFRo 729/kg =4 Jewth o= 9 w17} Nadl
380, KCI 12,100, MgCl; 44,0009/kge. = d-5o] zto]7} wWr] wjEdl Ao =2 ATHT

- ohek KCI3 MgChis A4 0] obd 4hg @A tF Tl 2§ A U718 Bol &

U %+ 9g Ao Bk

{89
- gAY EW A7 458 =5 aAA U A% F FA 40 mAE 9FL
ARE Ag Aol dE2TE pH A%, 94, 95, BEWs A3 &%, 04,
¥4, AAR N5E, 3% 7, A%, A=, A%, ¥WAE, A9l VBN, 97
¥ w422 WA degd
STIe BAE AE, ¥FEx B3 A%, B, $F5 BA JeEg T2k 94E,
5, EAAE, A4, WA, 534, Avsl VBN, TBARS, 274 =1 pH, Z4=
A%, dE, F5W7 2 BN BA etk 95, 884, #5397 29 gude
Az ol FoAA Aoy} ATk Eaw ol FAZNTI pH, $7A, A=~
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VBN, %%, #5537 254 MIAX =1 A4, A=, BUAE, 44, AYA, 734
SA detgth AR22 JUhrt 85, JAE 23 AR, AE, $HA, 945 2
Uelgth 1B AV AR, A%, A%, 4, Ax, FUAE, 28, 3394
34, Adrh, €%, TBARS 1 pH, B %, 9%, 7187, IREX, 45, BF
F7t A @A, &5, O0F8, YA, AAFH JEx @A JdEEt. #5397 23 @
g4, 9N ZEH e fFQA Aolzt JAAT AL 3 0F00 WiE 4FA
BHE, A, AT Y Ax, XUAE, A, A, A¥A, A9U), VBN, FHF
Z718ta pH, ANE, 945, TA2 2, AFHst A 9EA, A, &9, O0F4, HF
A AR A=, g8, 3224, TBARS, #5537 23 AAF 7135 F93<1
2ol 7F §l A THp>0.05).

- ZEF0E XY BdHOE gRTE AANE, AR AR, EUAE, gy
e FAE, TFZ 2 H3 WAE B2 by T2E: VBN, TBARS, 44
3, W7t A3 Ak BA Yebg

- EYY o) d¥e g FHJTIL TRAE2, VBN, TS5 ¥ A, AE, ETEAE
A4, }¥Y, B3R w1, AFEx JUkvt AR, s, 348 w1, JEA At
T7F %= d%, TBARS ¥1 pH, B%, H4 =, #5H7t 23 g9, &%, 54, 4
4, AAA 71Z% EA Jehgth

- AAZA7IZE 7k 0Fol &) 4FA | B=, FA =, VBN, 5 $718H2 pH, A=, &5
W7t A3 @A, #2404, AR Ao

-

23, Tl
i pH, 4

Hir

FHAFEA
- A elE =27rt =&l ¥1, T2NaCl 0.7, KCl 0.56, MgCly 0.14%)= #3497
HA5F o] dgton, T e T3 ARAART AEFA] v, 7EA 3%
A7bte A=t g2 #5FZ ] wol TINaCl 0.84, KCl 0.56%) A2 A%
22 3% AT 2Fol M3 AFEARAA F3gch
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BAdE dF3d3)

[(FRAT7 % @ESAFE]

L &3
» UEF A 2 AFT SAF i A48 2y 2 AiE
2. 71 W& 2 e
D AAIE 3% A
D =H=H

O “IJI'-E—‘E‘% %o]—‘— =1

=

>
s
i
Jo
i
i
rO
[
vy
[
2

=9 F(kg) 743 ) = =B
A 21
B ok 7 %) (fkg) | (kg
A= 72.5 72.5 70.06 5,000 3,593.73
A% 13.87 13.87 13.40 1,500 206.26
ICE 11.13 11.13 10.76 100 11.03
A 4 0.436 0.44 0.43 500 2.13
a3t 2F 0.294 0.29 0.28 3,800 10.65
Aslrt v E 0.219 0.22 0.21 3,200 6.80
EIEL 0.364 0.36 0.35 15,000 52.18
AEZQ 1.821 1.82 1.76 5,000 87.94
o E 0.5 0.5 0.48 12,500 60.40
A 0.45 0.45 0.43 1,500 6.69
reg 0.15 0.15 0.14 1,500 2.23
LR = 0.1 0.1 0.10 15,000 14.87
o} 7 0.43 0.43 0.42 5,000 21.31
AL+ 0.2 0.2 0.19 4,000 7.93
=iy 0.05 0.05 0.05 8,000 3.97
FukE 0.05 0.05 0.05 8,000 3.97
qE 0.05 0.05 0.05 3,000 1.49
H ER T 0.02 0.02 0.02 15,000 2.97
EdFNE 0.85 0.85 0.82 15,000 126.40
A 74.85 26.02 103.48 100 4,222.95
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R 88.97 4,747.02
For.<+& 112.41
A=~ 1
7+ 5895 0.95
Wy 2897 0.97
T4 B3 3
723 3
Asrsg 96.66
gy 97 4,889
QB A 2| 4,889
“UEFS Zola AodFE =2 =g 23” o AxYrt £ Fort
MRS W | Faw o) Mew | 93 Wl
2 mgs 4,889 4,500 92,000,500
A
o | AAENA 92,000,500
BRI P 4,500 22.000.500 Nk
[ H=AA 180 18.000 3,240,000
E =9 10 36.000 360,000
P ANESEE 20 18,000 360000
A BOX 800 600 480,000
i JTel 20,000
= A 4,460,000
TAA 2 A 4,460,000
183.250 *13.183,250 2 () 2] i3
1.644.500 *13-149.500 2 (Y 9k )
] 3,621,000 *1:115.750 9
1,273.250 *11:115,750Y
520,000 2] 3 A1 H]:20,000 X 26
250,000 7] £2:5.000,000/202
50,000 AFF21]:1,000,000/20
500,000 o1t} 2:4,000,000/202
2473 1,022.222 500,000 7}2= 2:10,000,000
100,000 S 2B E P
100,000 £ 21]:2,000,000/202
33,333 Zg5FR
CTu A A 4,643,222
7y T 71 kg@ 6.012
4500 [AzEA 31,103,722 F7EA10%)/kg@ 7,603
o o] £(10%)/kg@ 8.363
0 AT EA@ 1728
A 18000 | A=HA 31,103,722 2714 (10%)/EA@ 1,901
o o] &(10%)/EA@ 2.091
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250kg/13] /2trolly/3smoke/3A]

250kg/13]/2trolly/3smoke/

FA(2+=3h): ‘ FZA(3=3h): _

A (24=%1):3,000kg A, A (3423):4,500kg DAL 12
ul& =4 koy o] ul& =4 E2a o
=g 1 1 =4 1 1
A8 2 1 1 w43 3 1 2
7€ 2 1 1 Az
%3 2 1 1 z3 4 2
DA 2 1 1 Hjj & 1
2-E} 2 1 1

s & 23 12 11
4 o](tray) 3 1 2
g y
b= c> 5 >
2 I ¥
O “UEFL Zo|1 AoAHE Ho] 73 Bz Eur|3g”
HEES EoT Aol fE BU HARR I EE)
T4 8](%)
%‘:‘z 249 — H] !
AR 24k rEw 2 N
ES(E4) 100.0 100.0
AR 5.0 5.0
A A o 0.2 0.2
AL F 0.45 0.45
Aslul 1y & 0.15 0.15
Sz 5o 0.1 0.1
A= 2.5 2.5
o 5.0 5.0
L-2FEUAYER 0.4 0.4
a3 0.8 0.8
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A7 0.8 0.8
Zdnaln=s 2.0 2.0
o =t 0.8 0.8
L 0.4 0.4
Fut 4.0 4.0
=9 2.0 2.0
Eidh= 1.0 1.0
AT 1.0 1.0
A 2.0 2.0

Al 128.6 128.6

(Nath A :NaCl50%,KC140%,MgCl,10%, 2 3+ < (Biopolymer3%)
< o] FE & BEAZBEI| I E(EY)

T3 81(%)
A= — I

A A kg) 7MEEH |
=5 (&4 100.0 100.0
R 5.0 5.0
A A 0.2 0.2
A3ZF 0.45 0.45
A slrt 1) 0.15 0.15
FxET 0.1 0.1
AZZ 2.5 2.5
ERLhcs 5.0 5.0
L-2FERIAVGER 0.4 0.4
T+ 0.8 0.8
A7 0.8 0.8
ks 2.0 2.0
o =} 0.8 0.8
. 04 0.4
Fut 4.0 4.0
=9 2.0 2.0
Eivdh=s 1.0 1.0
AT 1.0 1.0
A 2.0 2.0

Al 128.6 128.6

(Nath A :NaCl50%,KC140%,MgCl,10%,2 % < (Biopolymer3%)
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YEFS 0|1 AolAdFE £ EAEZEILV|HEES)
£ ZFke) T4 Hl 7t =4 A9
AR =
A 27 (%) (H/kg) (H/kg) (kg/MT)
=5(EA) 100.0 100.00 77.79 5,000 3,889.54 907.01
g 5.0 5.00 3.89 4,500 175.03 45.35
A 04 0.40 0.31 500 1.56 3.63
Azl F 0.3 0.30 0.23 3,800 8.87 2.72
Aslrl v F 0.1 0.10 0.08 3,200 2.49 0.91
FxET 0.1 0.05 0.04 15,000 5.83 0.45
AR Z 2.5 2.50 1.94 5,000 97.24 22.68
LA 5.0 5.00 3.89 1,000 38.90 45.35
L_iia;lé 0.4 0.40 0.31 4,000 12.45 3.63
3 0.8 0.80 0.62 15,000 93.35 7.26
7 0.8 0.80 0.62 5,000 31.12 7.26
Ztebs 2.0 2.00 1.56 2,000 31.12 18.14
o ot 0.8 0.80 0.62 2,000 12.45 7.26
53 0.4 0.40 0.31 2,000 6.22 3.63
%k 4.0 4.00 3.11 2,000 62.23 36.28
=4 2.0 2.00 1.56 1,000 15.56 18.14
75 1.0 1.00 0.78 8,000 62.23 9.07
T 1.0 1.00 0.78 3,000 23.34 9.07
A 5 2.0 2.00 1.56 50 0.78 18.14
ZA 128.55 128.55 100.00 4,570.28 1,165.96
AR 96.11 4,755.24
For.+& 104.05
THE2] 1.00
7+ 895 0.85
Wl 897 0.97
TRELS 3.00
T3 3.00
A& 78.96
EXTE 79 6,022
ARA 5] 6,022
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HEFS £0]a o] /& =2 EAZEIT7|IHE A7HALE
TE =1 @7t | BYE | A9 H] &(%) 3HaHg) B 11
oo
. maS | 8,130 | 4,608 | 37,461,658
By enA | 4,608 | 37,461,658
HEF | 40 | 46,080 | 1,843,200
ZAA)
° BOX | 800 | 2,304 | 1,843,200
71k | 150 | 2.304 50,000
ZAA ZH A 3,736,400
380,000 *13213:190,000-Y (2 453)
1,200,000 *1319:150,000 9 (Y ¥153)
v 3,222,000 270,000 *o] 21:135,0009
840,000 *o] 119(B3):115,750¢
532,000 Eg]3 281 28,000 1921
250,000 | A 7].22:5,000,000/202 /27
50,000 | 2+3F4=11:1,000,000/20% /27
250,000 | AT E :5,000,000/202 /2T
TA AN 1,165,278
104,167 X 2R E BN 27
500,000 7}2=4] :10,000,000/202
11111 | 26452:19/10%/12702/202
7 A 4,387,278
217 kg@ 9,893
A ZH]
AabEE 4,608 A 45,585,336 B7141(10%)/kg@ 10,882
0] &-(10%)/kg@ 11,970
A 22 7HEA@ 989
A Ak A Z 1|
46,080 45,585,336 B712(10%)/EA@ 1,088
(pack) Al
A 29 7H10%)/EA@ 1,197
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(3) cutletH

UEES Folal 2o fE ¥ B4 ES
T3 H1(%)
AR = v 3
748 (%) 7VEER 27
=504 50.000 50.000
w7} 2 25.000 25.000
AT 14.703 14.703
AA w 0.049 0.049
AsLF 0.034 0.034
dsvtad & 0.015 0.015
=T 0.005 0.005
AEZ X 0.250 0.250
L-2FEIMUESF 0.018 0.018
oo e 0.013 0.013
Zrekzd 0.003 0.003
ErFEAgel = 0.002 0.002
EFFEY 0.018 0.018
oL 0.080 0.080
nhs & 0.040 0.040
A7y 0.016 0.016
A 0.001 0.001
A 2 A 0.148 0.148
A 0.021 0.021
SFFHE 0.426 0.426
L7HH(FER) 8.516 8.516
AH(EZ) 0.639 0.639
Al 100.0 100.0

(Nath #:NaCl40.7%,KCl 33%,MgCl, 17%,%% 6.3%, 234 Biopolymer3%)
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AFAY 5 H A
7HE%) 2 9

=5(EH) 50.000 50 250.000
7} 25.000 25 55,000
A T 14.903 14.902773 0.745
AAiaw 0.049 0.049 0.025
AILF 0.034 0.0343 0.110
dslol vl E 0.015 0.0147 0.056
EIES s 0.005 0.005 0.075
AEZ QA 0.250 0.25 1.950
L-=F8IUER 0.018 0.0184382 0.074
o7y 0.013 0.0127747 0.057
e 0.003 0.0032363 0.039
BEreagAgtel = 0.002 0.0016181 0.006
E3FEY 0.018 0.0184382 0.277
S 0.080 0.079694 0.638
s 0.040 0.039847 0.438
AT 0.016 0.0159388 0.303
Al 0.001 0.0012775 0.005
SR 0.148 0.1477612 1.034
eEihcy 0.021 0.0214616 0.032
STFTFHAE 0.426 0.4258249 0.341
YHH(FE ) 8.516 8.5164973 4.258
A (S Z) 0.639 0.6387373 1.916
Al 100.2 100.19732 317
kg @7t 3,160.55
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FHUEFS F013 HolAFE £ BASAHEZ2"(100g)
4 s A= | T | HE%) g H] 31
2| s 3,161 | 2,000.0 | 9,754,875
L EAZH A 2,000 9,754,875 H] 31
W A 200 2,000 400,000
BOX 1,000 400 | 400,000
7)€} 150 400 60,000
EAA sH A 860,000
183,250 i 19:183,250 4 (th 1 )
1,046,500 % 7:149,500 4 (Y ¥
= 5] 3,677,500
1,967,750 *od 17%(AF):115,750
480,000 Eg] 3] ;20,000 % 2421
250,000 7] £.5:5,000,000/20
20,000 2814=11:400,000/20Q
200,000 A& :4,000,000/20¢
73] 707,500 104167 A wE ] ]
100,000 <41 2,000,000/20
33,333 FEFFE19/10%/1271-2/20Y
= FH), g H A 4,385,000
A2 7 Hkg@ 7,500
A 2,000 | 1=V EI1A(10%)/kg@ 8.250
’ Al 14,999,875 ’
0] & (10%)/kg@ 9,075
A2 7HEA@ 750
20,000 A=) B71A1(10%)/EA@ 825
’ Al 14,999,875
o] & (10%)/EA@ 907
q 5 4 k) =
% 1 1
s, =9 1 1
sefol 2~ 2 1 1
Z3 2 2
] 3 3
ZFl(eh) 2 2
w7} W B} 1 1 1
2y 5 1 4
% 6 2 4
vl & 1 1
24 8 17
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USRS E02 H0luFE Y ﬂﬂ ”I' :‘:

HEY = 'fil:'li Hdlf%i =

¥ 3609

e g * 6%/pack

AHG(EIHaen 4zt
FURGPY | RHUERAMTAY
GEEe

2878 Hzgase 67g

By -18°C0|8} WELE

HET4 12pack / 1 BOX

HEESRNT HOIERE BY :ﬂ g H

AH0[3

HERS FOID 40FE 500
HEe T
g % 400g
Ys¥ 100 * 4%/4
E%ti‘tllti% ss.m&
6%, T 4%,
FIRNEY | oyl sussdog
Fiz 5 45Yd
#E78 HEYREE 9)E
sy -18°C0|8 UEHR
- 1824 188 BOX
HES TER 46 D02 90 284 G-tz

EVBFAREN

CUERE B0)3 HO0MEE =t 1171
A8 iS5 nen LEX LEER L
¥ 305 - 3009
yay 00g/pack gsy 300g/pack
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w AF AR OA 2 A7reA @vt

(9]

)

T % dadl, 542 Ei7], BASHES
YEF T AE 15,0009 /kg (EL7]15)
Biopolymer 5,000¢/kg (T2~ 7]35)

HA 7] H &

HAA 7] A

e e E

o7 5 )

/2 dE

5,0009/kg (= =)

1,0009d/kg (54 =5)

3,000 /kg(= A=)

1,000 /kg(SrrAE 718)

15,0009 /kg (&9 &FA =)

1,000 /kg (=4

1,000 /kg

500 /kg

10091 /kg

100 /kg
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(A1 57 F SSsta])

D HA ] a5e UHe UEF tA&A SAF AAF 5% AF

O Hol2ZgHE EFAXHELZ ol & SAF A= 2 T 43
- HpoleE Y EdAEA S o8t SAlFS Axsta, o Ui Be HAeE =4 A

A AAEATH. = AlxE
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F= BV FASE 2 S44 BFES F& Al I A HEF S/

J \(

- AT vel 2 Zerle] FRE TR ERAxAL Axsgor, B7hR o] Lz v
a7 PR AzE EFRAZGL Asstac o

2 Y os Azt EFAEEES ol&st o & 19 74 HIEE A 2AAE A=

F L ool ZE i A 2AAe 74 HE

Formula 1 (%)

B oA SRR AF A ASedAd AFeAd
FEs +AERes  +d2ER +g]
GiEsS 289.76 289.76 289.76 289.76 289.76
iy 44.8 448 448 44.8 448
Ice 55.2 55.2 55.2 55.2 55.2
NaNO; 0.04 0.04 0.04 0.04 0.04
Q14 0.8 0.8 0.8 0.8 0.8
g 2 2 2 2 2
MSG 0.2 0.2 0.2 0.2 0.2
FAF 1.6 1.6 1.6 1.6 1.6
PR EE 5.6
2T A A+ A 5.6
A+ A G+AEZ Q2 5.6
2T A e 2 ER 5.6
ZgTh A G ) 5.6
AA 400 400 400 400 400
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C1FA7 A28 AN F AQl AeHAt 4 AT
% 75rhele] MY FES ol gtk UES

- B4 AAe A%, Ausidg B 24 dusidon, B Pas 1299 #EAA
o] color, saltness, bitterness, off-odor, tenderness, flavor, preference & % 77}A d&5&

B7rste] X8 sk
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CTL Chitosan Cellulose Dextrin Pectin

OF 3 HolE v A AR Y] 93
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1814 Chewlness (kaf)

L}

#H4 Gumminess (kgf)

2734 Cohesiveness

EWFA T Surf. Hardness kgf

il

7 T Hardness kgf

0.40 0.60 0.80 1.00

BFectin EDexirin OCellulose EChitozan BHCTL

O9 4 vl EYHE A aAX e =4 dA A3

4 9 #elo] g BA, A4, B4, ¥UAE 9 Axe] 4% 4 o} ul
A7 7 BA UEhgTh AmEo s nE A g
AR e AR EA dEE AL Helsgon,

FHT 2 AL FAsAT
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A7(F), T orH)

a9 12, Hd &5 SAF AT 27

A tzTe A2 SAF Aol 7+

A9 T2 siF A9 I A3,
A yEbsten, AR wge] A, Az FAZE A8 fe 49 AgTE FA
Zpo] 7} a3bEe] ol wel AxE ZA ST 2% o

T8 Aol7h ARAT ol Wi fo2 Holr} vehiA etk =@ 4
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=0 A7IE s¢or #EI A3, AYFE Aols YEhuA St
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A7 v gHe) (%)
Al AF 58.5
MgCl,” 72.7
22 ) A 35 KClDD 18.2
CaCl, 9.1
ANEFZ o 12 1.5
3z B 5

V gedd eyl eista)el M AEd H2o AU e e
MgCly:KCl:CaCly=40:10:5

? YElFSstaeld AFd HAHe voleZen A 9 HArHEE HE

5. AW 7tE Bofl HolFch 4, o] B Ao AE7of dol Thy T 5. BHel A%
olmf, @ol WA WEo 22 =0 o AT B4 MYY MRE0 LY 2 2okt
® ZIpIH YolFm, BE by F drh

i

ZolH ZHLIEY WA Bk,

a9 18 Fx A Ax AA

- 260 -



L L
100 - 100
B7.7
80 r %
60
15 Q 48 4
40 r
20 r
SigmaNall Zaz o% EhE 10% &=
O 14 = Az YEF F 348 23
- 49 A3 £ dAGTS BaF AL Y &F U o suwEe UEF
Az 237 UeEt A9y d2E AJUHgE AT AR oF 45%9 YEF AR &
FE Yepien, &% Y Sl HEF §F A Ao & dFS FA FAAT,
gzo] ol sunth 2718 A4 2308 YEFS F@ol Zrlee AL HleAT
O YEF UA AE ZU71Fd & EFAREE o83 SAF A=

S UEE F4 oA A9 54 4% Bad $AFS Fusy] A, YEE oAl A=
ANFS dEAG A2T EFAZDS ol F3ke] KAFL AzsATh

- Px EPAZAL o18F 2AAY FAL W] ASNA, AE W EFA=G] AF
of Aol Yt BES HAY 5 Ak FAAAANAGEN HL o AG 2AA9
gRe B, /A 24 B4 G5 A% 24 AA4E ARskan

7. A% 3

- 9 WHOR AxT Fx TTAZAL ol §3tel obel E 3¢ T4 MEE AY 2AAE
Azt Ax TS U GAS 2HAR o QWG on, 3 WA AA Yol A
L 1E %3 ololaE W 58 BRI F F, PURE AT AAAE 23 208 3
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EPstel W LxdA B8AT 9B AWAGT 9A BF
obol 2B W 208 7 AF AL AR 1T Aol @

2 WA =4 FHska, 80T oA 2087 7FAshT.

g e AG £AAe) T4 L

1=
w
i
(m
el
=
i_:‘/
1>
il
el

Formula 1 (%)

ws P I Vi SR e e e T
W= 289.76 289.76 289.76 289.76 289.76 289.76
A 44.8 44.8 44.8 44.8 44.8 44.8
Ice 55.2 55.2 55.2 55.2 55.2 55.2

NaNO, 0.04 0.04 0.04 0.04 0.04 0.04

44 0.8 0.8 0.8 0.8 0.8 0.8
A 2 2 2 2 2 2
MSG 0.2 0.2 0.2 0.2 0.2 0.2

Sausage spice 1.6 1.6 1.6 1.6 1.6 1.6
Eass 5.6 0

o A 5.6

F=1% 5.6

F=3% 5.6

F=5% 5.6

3=10% 5.6
2 400 400 400 400 400 400

= 1%

= 3% 3= 5% = 10%

a9 15 UEF BA 4F B/l BE AY 2449 Aud
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oA <

TM-1000 2018-07-06  15:10 x500 200 um TM-1000 2018-07-06  14:16 x500 200 um

—
TM-1000 2018-07-06  15:26 x500 200 um

= 3% = 5% = 10%

r . ) J E N e TN S Ty N 3 " S
TM-1000 2018-07-06  14:33 x500 200 um TM-1000 2018-07-06 1555 x500 200 um TM-1000 2018-07-06  16:05 x200 500 um

a8 16 HEF Al A= A7 e Ad aAA e FARAAARAGEM) 54 23

FARAATGCEM) A3 A3, A aAAe] @2 5008 AE o sfEske w, EE
A7 LT 71E 2719 e #8e el IRt a5dz2T)e o] &3t

AzG 2AA G B 2 A TEe] BF $5% = 432 FHE FHAL e
gelstgont, $x 10%7h FHE EFAEAS ol g3t A= AY £AA FS vl

o %9 A&A ey} vwd o] =)
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5% 3tz A2V
0.01
1.31
1.32

Q) ]ﬂ' _/11%1)
0.01
2.20
2.21

(%)
HA

0.3112
ke)

g
0.3933
H

Na

)
289.76
44.80
95.20
0.04
0.80
2.00
0.20
1.60
0.00
5.60
400

=

Formula 1 (%)

289.76
44.80
95.20

0.04
0.80
2.00
0.20
1.60
.60
0.00
400

AR 9} AuraARe] A ]
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MSG
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=
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5% &=
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o 2+ AT G 10mtg e neaE 3 iR o g Adsie] F 60vlgle] AF FEE o] &3}
Rtk HEF FME APdAME 2AAE ARG 1:99 HIEE EFst Fostion, 2
A ZFELRE 242 EFAE, AY 2AA EF AR)CE Yol 3U3T Folsty AR A
AZFH 29 AHE I8tk HEFY & S YEF FF/MEFe 4800 @
7] 54 Ao A 2/ 2EER 2AA EFAR, AL 242 EF AR)OFE UFo] 2
FE APt e WHo g Axd SAAE ARG 199 HIEE Eiste] mhg-2d
gt on, 48 713 59 7%, AR AAF 58 SHsAT Aol 58 F CO,
25 B3 w25 YA H, A8E AFs Y 240 Zr] FA F ZolE &

s

r@:

N

a9 18 dH/AYE 2R e AY
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b 49 a3

F 5. WA 2AA e YEF F/Mle 249 A3

unit : mg
UYEF AHAT UYEF WY YHEF IT7F YEF F5€ (%)
Al A&A)F] 628.7 23.7 605.0 96.2
AE 2AA 359.8 15.7 344.0 93.8

T °F 96.2%, AE 2R A9 oF 93.8%9

ol
HYEF 785 Btk AY &AIAY HEF AdF o] duk LA A Bl 7] wfiol
%

B
o\
Y
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il
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g
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N
1o
AW
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EN
ol
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4
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N
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rlr
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unit : mg
YEF AHAF UYEF M=% YEF §5% YEF 5578 %)
Ak AAA 628.7 23.7 605.0 96.2
Al AAA 359.8 15.7 + 71.9 272.09 75.6

- 22 U A A, FA S BEAREZLN)0] A &5 T oF 20%S encapsulationd-S
ghlet At Encapsulation® YEFS W& Fo YEF FA 7IAE &3l 53¢ Ertste
2, 9o} & AyES EYE encapsulation® YEFo] EF wiEHAJG JHAHFHE, A
2ANAY YEF WEdFe S7HFAE &MY YEF AdFds A9 80%ear ALtst
o, 20%%FE-°] encapsulation® o] A A & YEF oz AAH3AT ; 71.9 my).

§ °F 75.6%% YEF FTee EIT =T A

of Wl oF 55% 7I& A=<= AS &AL 5 AT o] 2HE FH HYE W, Ad
2 =2

it

% HEF FF IA 3= oF 55% oA A
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Wb AR iE] oF 40.29%9 YEFS A AZl Formula 1S o] &3tA(E 7) Ad &AIA
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H
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29 AW, UrA olo] A8 ¥ 208 7 7hE U4S ANSAT 7HE P4o] e &
SEL 7 Ay TEE WA £4bo] S, 80T NN 2083 7t

F 7. A" AR dRtaAA ] 74 HlE

Formula 1 (%)

A= Na 3+ek(%) 9wk 23Y 5% 3z &3V
Ank 22 5% Tz 2F

& 289.76 289.76

A 44.80 44.80

Ice 55.20 55.20

NaNO, 0.04 0.04 0.3112 0.01 0.01
SR 0.80 0.80

e 2.00 2.00

MSG 0.20 0.20
A8 1.60 1.60

NaCl 5.60 0.00 0.3933 2.20

5% Fx AT 0.00 5.60 1.31
| 400 400 SHA 2.21 1.32
Na 40.29 %
A&

3 wEow Adsie] % 4riele) AF 5L of

Atk UEF F5ME APoIAE £AAE AR 199 w2 EFste] Folstgorn, 2

N THE@W 2AA ERAR, AY 244 EF AROE o] 387 Folskn AR A

A v AHE AYsA HEFY ¢ 3 JEF FAMEFS S ¢
1l

7 AWHAT. Ao PHOE Az 2AAE ARG 199 HEE EFde] kg

HiFstRen, 43 713 ¢ =%, AR AFHE AR AS HE e SAHsaH. 4

- 271 -



ol TEH F COp 7t2=E Tl nh-2=E AR H, A¥S AFste] Y E43 A7)
A 2 dols FAHAT
v Ay Ay
1000
a0 |
g0 |
100 | 7/
200 | /
. %
Lk 2477 MG AAIF
@Formula | 776 515
BUE ANF] AHE ANF
19 24. Formula 1 dRHA G ARl YEF =4 23
- Formula 1 &A1A9] YEFS A A7, Ayt 2AX ] vl A9 AR A <F 33.6%

o YEF A7 THE Yerich
# 8. Formula 1 WA A &£AIAY YEF SMlE 438 230xh
unit : mg
YEF AT UYHEF HMEF YEF F5F UHEF 572 )
Formula 1 €8k &A% 565.6 3.6 562.0 994
Formula 1 AY &A1A 383.8 8.1 375.7 97.9

- A% A3, Formula 1 €8 AA]A 9
97.9%°] YEF FT&< EAuTh

- A &AAY YEF AF ol dnt
D EAA= LR LAF ] vl oF 33.1% 7
AT

LA Aol Hlsl A 7] wEol

F F7t AYHE

[e)
OT

B
e vE
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¥ 9. Formula 1 ¥RHAE &AR ] YEF F/ulZE vHlo] 2 )
unit : mg
YEF AATF UYEF M= YEF F5%F UYEF F5E %)
Formula 1 €1k A&A]X] 565.6 3.6 562.0 994
Formula 1 A¢g A&A]A 383.8 8.1+76.8 298.9 77.9
- 22 A% A A, GA3A BEHARERZ Q)0 AA A5 F oF 20%=S encapsulationdH-S
EF2 HE Fo YEF A 7IAE 3 538l E7fst
Astd, A4

gkolsl |t} Encapsulation®
I 2 encapsulation® UYEFo|] =T wWl=HJo 7}
A1 ¢] 80%ekar A4kst

2, 99 2o 2945 E
AslF o ; Formula 1

aAA el YEF

I

A1

O_L,

1212 HEF HWledF2 S7HH
Addl AA A HS oF 99.4%,

23R, Formula 1 Yul
=3 Formula 1 A<

- YEF SMlEs A Z2HE I
Formula 1 A9 &A1A 2] AL ¢F 77.9%2] YEF F48L HYth
2AA 9] YEF &%l Formula 1 gy &AIX O vlE) <F 46.8% 713 A== AL &
AT 4 I
¥ 10. Formula 1 €¥HA A 24X UYEF T5HM= 248 23023

unit : mg
YEF AHFEF JEF AEEF JEF FF5%F UEF FF5E W)
Formula 1 ¥yt AA]A 7214 18.6 702.8 974
AA A 496.3 24.7 471.5 95.0

Formula 1 A

735 ¢F 97.4%, Formula 1 A &AIAS 49 oF

- Ay 4
9%5.0%9] YEF F4ES BT
A Aol vlE] 7] & HFZAOSZ Formula 1 A
AL g 4 9l
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3 11. Formula 1 €RHAYE &AARAY YEF S4/uE vlol&gw vy 232AD)

unit : mg
YEF AHF UYEFHEYE YHEF FTY¥ UEF I %)
Formula 1 ¥®F &A]A] 721.4 18.6 702.8 974
Formula 1 A4 &A[A 496.3 24.7+99.3 372.3 75.0

- 22 A% A A, dasH BEHAREZ o) AA A2F F 9F 20%E encapsulationdH-S

sto13}9]t}h. Encapsulation® JEFS wlE Fo] JEF A J|AS 5§ =Ho| Brls)
g 99 e A7RE EUE encapsulationd YEFo] BF wjEHAokn sHAEH, A
2ANAY YEF WEEFe S7HFAE 2AAY YEF AFEFs dA9 80%eaL ALtst
o, 20%%FEo] encapsulation® o] ZAHE A e JEFO 4o g ATt ; Formula 1

UYEEF FMiE 43 AAE FTEHE™, Formula 1 I9r AAXY % ¢ 97.4%,
AR O] A oF 5% YEF F5&e Bt =3 Formula 1 A &

1
AR YEF TFo] Formula 1 9uk AA Kol B3] ¢k 47% 7} AHE A

Formula 1 ¥yF A&A[A] 643.5 11.1 632.4 98.4

Formula 1 A &AIA 440.0 104.4 335.6 76.5

UYEF F9ME 23y Z23s 38R H, Formula 1 Ey¥F AAIX9] A9 <9F 98.4%,
Formula 1 AY9 AAAQ At 9F 76.5%9 YEF S48 HYth =3 Formula 1 A<
AAR Y JEF S4%o] Formula 1 €uF &AA X9 88 <2F 46.9% 7= A= AL 3

ol
?JQ‘ T )\}\/\)\]:]‘
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PLT

2000 r
1200 [
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1000 [ /
500 r
. 7
It A A |2 Al
B Formula 1 7491.75 136175

719 25 Formula 1 XA A A2 @7 A4 49 €9 24 2d3x(Ea)

LucC E

BASO *

EOS z@_‘
MONO a‘

Al Al A i

LYM

i i i i I i i i i i

0.00 10,00  20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00

FAFormula 1 = & A]#A] B Formula 1 2949k £ A =]

719 26. Formula 1 dRYAE AR 9] ©@7] 54 A9 st &4 23
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Glucose

Phospherus

Uric Acid

Cratinine

BUN

LDL-C

HDL-C

TG

T.Cholesterol

ALT

AST

Total-Bil

Albumin

Total Protein

1] 50 100 150 200 250 300 350 400

A Formula 1 # 9 2 A]x] M Formula I 24k & A]=]

9 27. Formula 1 9uHA A 2AA 9 @7 B4 AF AYsted

LI

0 &

25

20

15

b}

oY =} 4495} Rl b

=y +Formula | YEE A AR s errrala | 8 A A A

13 28. Formula 1 €¥HAA A2AX 9 @] =4 243 A= ¥}
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Liver Eldney Stomach Spleen Small Intestine Large Intestine
BFormula 1 Yyt & A]R] FlFormula 1 % 4 A]R]

19 29, Formula 1 &RHAE &AA o] @7 54 AF &7 54 548 2%

M7/

Small intestine Large Intestine

B Formula 1 94l +A]F] FlFormula 1 &9 +~A]#]

1% 30. Formula 1 YHHAYE AAIA 9] ©7] 54 A3 A7) do] =4 23}
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Formula 1 ¥yF AA]A

Formula 1 A AA|A

R/7a)

9 31. Formula 1 €¥HA Y A2AR9 7] SA4 A A7) & Az A5}
- 54 AY Adges 8 BN Ao S #FEE T JAYFHAT. 2EH A E Y

Aol o8] Z7tsle ATHPLDY X+ Formula 1 AYG AARNA 2F & 3-S5 Ve
wou, =% A4 FAE vUedlt d9std FA A, fEH(WBC0), HEFRBO), &F
T(NEU), #H=ZFLYM), @HFMONO), ZAHHEOS), Athrl G A Z(BASO) H ZH7|F
(LUC) &4 A3t 9A] zelE UERA &Eer, BE ol B8 FAE vtk @435t
2 B4 Az 7F 71%S JERE albumin, total-bilirubin, AST, ALT9] Aigke] mE A g

l‘l

TolA A FAE vedlen, 9 33 & Yely= HDL-Ce LDL-D 3] 94 4
d A Ae Fdsan. AR AR 7les WEh= BUNI cratinine <3 A &

- 278 -



O YEF A A& + AL + G434 biopolymer< F71e SAF Az 2 T 4%
5

2 dE718] Aadstrledgao AEd ~AA Formula 28 S8 A9 &A1 A <
b | g

e

B>

NAE Azste] F=

=
dol NAE UEF F4ME 7153 vhezolA AT & U 54 dAnE 3

- ARE &A1 A thH] oF 49.98%°] HEFS A AlZl Formula 2& ©]838te{(E 5 AP &AA
oF dut AR E Azt Ax 3EE YA GAE 29AE yro Jdslen, A
Ll

A DA GAAME THEsI olo]~E ¥al 5EXF EFE & F, FARE AT HA

2
Ll
oL
=2
DN
o
M
N
o
(ot
n:SL
o
£
o%
ozi
HI
=2
>,
NS
(0]
>,
2
of
N
i
™
O%
ol
4%
u
o2
N
o\
=l
#
o
r>

313 dub AR A 2AA e T4 HlE

Formula 2 (%)

dar aw 22 gz ag e FFTO 9 273" #Fx 27"

ELE 289.76 270.55
s 44.80 44.80
Ice 55.20 55.20

NaNO, 0.04 0.04 0.3112 0.01 0.01
Ql4H4 0.80 0.80
A 2.00 3.60
MSG 0.20 0.20

NaCl(~] ¢F) 5.60 2.39 0.3933 2.20 0.94
KCl 0.00 2.82

3FxP 0.00 2.00 0.0773 0.15
AEZ QA 0.00 10.00
EWP 0.00 4.00
TGase 0.00 2.00
2EbD 2S(E ) 1.60 1.60

27 400 400 A 2.21 111

Na #z-&% 49.98 %
Doadnt &g Al Fet g2 AF AT FREANE JEFY &
(g 2F9] YEF - T2 279 YEF)/IE 239 YEEFF00 (%) Fak o Ik &2
A ATt thHl Ad 2AA Y YEF A3HE
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=

=
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19 32. Formula 2 9¥HA A &A1 9] Y

- Formula 2 &A]#]¢] Y



Formula 2 ¥R¥F &A1 A 995.2 14.5 040.7 97.4

Formula 2 A9 AA]A 347.1 9.7 337.4 97.2

- A% Az Formula 2 Y8 AAX e AL oF 97.4%, Formula 2 A& AAAY AL <k

- A 2AAY HEF AdF ol ARt AR BlE] 27 wjZel HFZA o= Formula 2 A
A AR it 2AF O Bl oF 37.5% 7MY UEF S AdEE Ae Fdd F A
AT

unit : mg
Url_i% YEF WEF YEF F5F YEF F5€ %)
A=
Formula 2 €R®F A&A]F] 555.2 145 540.7 974
Formula 2 A &A1 347.1 9.7+69.4 267.9 77.2

- 22 s A Ay, FA3H EFAEE 1)) AA A7 = oF 20%= encapsulationdH-S
SklstYth Encapsulation® YEFS wlE Fo UEF 4 7IAIE T3l Aol B3t
v2, Qe e A3E EUZ encapsulation® YEFo] EF #lE=HAddty 7FEEH, A4
2AA Y YEF W% S7HRAYE &AM YEF AHFS AAS 80%kar ALtst
o], 20%%HE°] encapsulation® o] SAHE A ¢S YEFO doz AASAT ; Formula 2
69.4 mg).

- YEF JFFMmiE AF Z2aE FHeEEY, Formula 2 G¥b &AA9] A9 <k 97.4%,
Formula 2 A &AIAQ] A5 ¢F 77.2%] YEF §5€S BRI E3 Formula 2 A4
2NA ] YEF F5Fo] Formula 2 LHk 2A Ao Wl oF 50.4% 7} AgEE AL &

AL = AT
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Formula 2 Y45t AA]A 735.9

Formula 2 A8 AAA

- A% Az Formula 2 Y8 AAX e AL oF 97.4%, Formula 2 A& AAAY AL <k

——
2~
N
=)
e
=2
B
o\
o~
o
il
5y
o
=
=)
=3
o
Do
)

il
oot
RN
)
2
)
i
rr
PR
o
Jor
¢
i
_l
3

unit : mg
YEF AT UYEFEEF UYEF FTE UEF F7€ W)
Formula 2 €¥F &A]A 735.9 19.3 716.6 974
Formula 2 AE A&A]A 482.2 21.87+96.4 363.9 75.5
% ¢F 20%= encapsulationd-<

22t A= 3A| A3, G4 EHAEZN)] HA &5 F
g1l . Encapsulation® YEFS vlE Fo] YEF =3 7|4
Z, 99} & 235 B & encapsulation® YEFo] =5
AAY] YEF W% S7HAHYE &A1 YEF AFAFS A 80%etal A4lsto,
20%9FE0] encapsulation® o] SAHEHA && YEFO <oz 4AH3YY ; Formula 1 99.3

mg).
- UEF T4 A3 2492 &R H, Formula 2 €8 AA1A9] AL ok 97.4%, Formul
a2 AE AAR S AF oF 75.5%% YEF S€S B9t =3 Formula 2 AE AAA

Z#o] Formula 2 YuF AA X o] B3] oF 49.2% 715 A== AL AT &

=
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Formula 2 44k A&A[A] 646.5 16.9 628.6 97.4

Formula 2 A9 AAA 414.7 98.7 315.9 76.3

A3 AxE Zs|RE, Formula 2 48 AAAS AL ¢k 97.4%,

YEF FMiE 4

=
Formula 2 A9 AAIAY A 9F 76.3%2 YEF §Fe2 HAYY. %3 Formula 2 A4Y
AR Y] YEF &%l Formula 2 g8 AA A Hls] F 49.7% 71 AdEH= AS &

AL = AT

PLT
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B Formula 2

1% 33. Formula 2 YHHAA AAA 9] &7 54 Ad d B4 Aa(d 43
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FAFormula 2 &2 £A]=] HFormula 2 29 & A]=]

19 34. Formula 2 4¥HA A &AIA 9] @7 24 A st 24 A
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@A Formula 2 # &8 2&AJA] EFormula 2 4yt £ A]A]

7% 35 Formula 2 YA 2479 @7 54 AW A5ty 24 A9
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m——mm— Cormula 2 OUHE A AR] =g Formula 2 'Y &A]7]

%3 36. Formula 2 IHHAE &AIA 9] @7 54 A3 AlF Hd A 23
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B Formula 2 LEF SA]F] PFormula 2 A& A A]A]

719 37. Formula 2 ERHAE AR o] @7 54 A &7 A 548 23
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mFormula 2 98k &A]=] @Formula 2 A8 £ A]#]

719 38. Formula 2 LRHAE AR o] @7 A4 AF 27 Aol

AN

cEE

Formula 2 €#®F AA]A]

“"’*

Formula 2 A AAA

‘/NO&..._,

- 286 -




-] A AY AxEsE g9 BHy Fr)e &

rO
L
)
i
rulo

& 8l JYHAAS. =2EH 2 g9 9
ol sl S7teke dABPLDY FA= 25 A FAE Yepllth @453 HA A3
W S(WBC), AHEFRBCO), &57FNNEU), #2ZFLYM), @3 F(MONO), E4HHEOS), At H]
FHAAZBASO) B =H7FHLUC) 574 A3 A AolE YERA @sken, BE gtol &
4 A5 YebdY. @487 B4 A3, 3t 71%S YERE albumin, total-bilirubin, AST,
ALTe] Agrol RE Aol A A5 vedlen, 9 43t A& Yels
HDL-C¢} LDL-D 2] 94l Z4 A9 A< Fdsdvt. A7 A7 7lse Uehle
BUN3#} cratinine =% 9A] 5% A4 =35 et

@7 54 A¥e WAshe B 49aF Formula 2 AuF AR A2 FollA <fzke] AF
a7h gglont, 8UA o] FEE AeTHE AF B AFol FAY AFOE FrhstArh
A F=9 dFE Tl Al FA, dolE S S #Ee IAYF A3, BE AV

oA zpol7h YEbA] edgkom Fto s 5EI Apolrt AR A &gt

(8P

- Formula 122 Azd dut 2AR} HE 2AAY 58 2AFE Ay} A4 =
g7E S4S YA &ster, E¥S 5% YEF F4ME A4 Z2H4E T8 d
AL A HJEL 53 YEF A 2 g4y EFS
E 9F 55% o] el Ao FEE QT

- F7} 4394 Formula 13 Formula 22 TS| Aul &AAX 9 AY &AA 9 FTE
AYE Y3 A3} BE AZFolA S0l YA &gten, EHE 3% UEF

FrME 49 AAE T8 dAGH dA A= FF YEF AL 2 d&a3H 22
< 5% UEF FF oA a3 4 49.7%, 46.9% ©133 Ao =2 BHE AT

- Formula 2¢] 7%, EgAIZHo] old ZZe] B8 AL&37] wl&4 encapsulation©]
A A ¢ko} biopolymere) E#H7} JeERIA e AHoE HQITH

- UEF A &3 2 FF A E% S KR SAFE A=x37] fsiA= Formula 1
3 Zo] gz EFAZHELE AXF FA SAEF &3 WL ol gddor A7 A
IdA &7t SdistE Folth, =& AA AAA FRY JAE AALFOEZR AA A
F2& w02 ol ®E HolEHH ¢ FUHE st YEF A EF F F
F IdAEE US 59 F A& LR Amdrh
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- A2¢ FHEE JEF dA AEER), dAdE J83n da348 EFE
2ANAE Az A, g 2EHAA UEF A £ 2 FF dAES U
T AJT. AERLAE 8T EFAZRES o) &stq YEFY FS 40% AL &
ARAE Az A, AA o 50% o149 JEF AL £ F5 94 71%E 712 &5
& FH29 AAAE AT & A< FASAT ol & SAF 71F @A
EFAzES 83 AFS AT F US UEHT =23 AEFHA SAF 7HE
NAE AL A SAFY F2AS FEAA, G434 biopolymerd AEE 029 3
7tES UMY LEHE T UEF AF 2 4 FF 9A ERE FIANZ F 4
=< YEAH.
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(A28 F71& Fadsr]etista]

A 22 B8 SAF] AdEEA A B2 57T 24

O @7 1 Z2FAPPP) A3

1. 2AA A=

- A3 A7)} SAHe 281 E(GG-22, German knife, CA, USA)olA 5mm Z#o|E
o] g3l FEA T F T7FA &£AIA L] AL ZF A FHEE 2kg GHE A xgom

odk

aAA] At Aas e 2 247 4850l Iee, AAA, FAR

Ll

%4

&, 62

Zyzy BdstAA ZF AT vtk F §EZE 71%ldo] =& Mixingdle] Azt AEZQ A~

(& A, =9 8cm, @ 2.55cm) Ao =2 FF7](E-25 Hankook Fujee Industries Co. Ltd.,

Suwon, Korea)& ©]&3le FZstFg o™ 7FE9-E Smoke houseE &8st ¥y G dha
60CAA 20, @3 21 5 1 71E 80T oA 408 A (FTAHL2E 74T

7h2 Azxsn. 242 4EE A AR vtE 53 (&E2

)% & 70C A 5&EXE

__,i_
L3 2cm 2= Z2t 28) =35

=g A %

1=

o

5 AR 2 R, 2 AAV SRS vmakch
x 1 AFA AF AA
Treatments C T1 T2 T3 T4 T5 T6
Pork 72.44 72.44 72.44 72.44 72.44 72.44 72.44
Backfat 11.2 11.2 11.2 11.2 11.2 11.2 11.2
Ice 13.8 13.8 13.8 13.8 13.8 13.8 13.8
NaNO, 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Phosphate 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Sugar 0.5 0.5 0.5 0.5 0.5 0.5 0.5
MSG 0.05 0.05 0.05 0.05 0.05 0.05 0.05
NaCl 14 0.84 0.84 0.84 0.84 0.84 0.84
KCl - 0.56 0.56 0.56 0.56 0.56 0.56
AEZ QX - - 3 3 3 3 3
PPP - - - 1 2 1 2
TGase - - - - - 0.5 0.5
A 99.6 99.6 102.6 103.6 104.6 104.1 105.1

* PPP(Pork plasma protein)

2. Ay
D Awst 2 2%7

- A2AA 9] AD7KShear force)= Instron 3343(US/MX50, A&D Co., USA)S o] &3t =39
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t}. Y5 3¥ Coreg ©o]&3te A2AAE 01.6%x2.00cmZ A2 3 knifed plungers o] &3}
A

g7to Adste] 24 B AFS SAZ AZoz Adsd 23 sqth 247 &

NAE dol(d) 2cmE Ad & AFO = AfA S AZo=w Ao wgt A At
Rem FE, 2UAE, 14, 284, A4, AP4 2 FAAAES A

2) B=H7}

- WeARe] HAAR] ZEe e Hrte THE A LYo R g 91 AEWe
o g3t Fo|X ARl wet HristA st AT AERs 4539 AFS A4o=
lem Axo] FAZ FEssiglon, 2442 ANSE Al A o Z=9 g ddo= 89
o A adEA AT 4 deode AIA, U, AAVIEEE 7 FE

gk 1ge o A 98 v FoE PrEkAh

3 TAAE

- SAS program(Statistics Analytical System, USA, 1999)¢] GLM(General Linear Model)
o g BEASAT AY Wy e HEgt vlaE 98 Duncan® tEA 78 (Multiple
Range Test)S o]-&3sto] o4 778(a=0.05<s AR

3. 23
® 2. 2AAY 227 W ddvt
Treatments”
Items C T1 T2 - T4 5 T6 Pooled SE

Hardness (kg) 022 027° 031  031°® 031 055  0.44° 0.023
Surface hardness (kg  0.22°  0.27°  0.31°®  0.31°° 031 0.54A  0.44° 0.023
Cohesiveness (%) 0595  2.02*  121° 057%  154® 088 0.68F 0.116
Springness (mm) 1.015 315 226°  1.028 2718 199  1.22F 0.179
Gumminess (kg) 0.13°  0.54*  041°  0.17° 048" 048 0.3 0.035

Chewiness (kg,mm) 013" 171* 087 018"  1L19°  096°  0.34° 0.123
Adhesiveness (kgf) 0.09®  0.09* 011" 012 011" 011" 011* 0.004
Shear force (kg/cm®) 165" 225" 16  263° 269 326" 283" 0.111

U Treatments are shown in & 1.

- A%, EU4E 2 Awls dETRn BE A FEe] wgor, 53 TAERoA 3

PPP 1, TGase 0.5%)7} 7} =kth.
- 234, B8, A4 2 RIAAFLS TIKC 0.26%)7F iz o2 X8l FEol vl8] =gt}
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£ 3. 2AAY #AFHA
Treatments”
Items Pooled SE
C T1 T2 T3 T4 T5 T6
Chewiness 6.63" 6.814 4.63¢ 5.948 5.888 6.88% 7.134 0.138
Bitterness 7.254 5.63¢ 5.94B¢ 6.195¢ 6.568 6.258¢ 4.88° 0.131
Overaﬂ A AB B BC B AB C
. 7.31 6.75 6.31 6.13 6.44 6.63 5.56 0.107
acceptability

U Treatments are shown in & 1.

SAA AT MR EEE gET o TI% TsE 3el/h giglon, 2ue T4AAS
2022 3, PPP 200% ASSha UlETHY BE TS| ofzh Bgron) HuAo R s
Bk W57k 50 o)BE o}F WAE ek,

r

o|

(8o

- A8H o E H& AHIFFEL NallE KCOE 40% Ay AEEZe>x 3% HI/IE §
PPP(1, 2%) E+= TGase(0.5%) A7} 7ol mE TFHA FHAAA AL AFA 2%
A2 PPP H§ A TSAREZ 2 3, PPP 1, TGase 0.5%)7} 7} F&E3t3 T

O 47 2. 2FAEWP) A&

1. &A1A Az

- A3 A9 AL 2 H(GG-22, German knife, CA, USA)ollA bmm Z#||EE
o] gst] ATt F T7FA AR AL b AR 2kg @92 AxFoen =i
g AR gk Al o 2o 243 dES Ice, GAA, FARE 28 48E, 63
Zbzy BdstaA 2 ATt mith F 8RRt 71X ool =& Mixingshed Al xstith MAEZQ 2~
(F A, 4 8cm, @ 2.56cm) Aol oz FZ7|(E-25, Hankook Fujee Industries Co. Ltd.,

Suwon, Korea)E o]&3te] FZ3stg o 7FE-& Smoke houseE &8st Wy g by

of\

d 80C oA 408 EANFARXE 74C =F A
Az3AT 242 A4ALS A TR vE FI(ES

)3 & 70CoA 58T F7H=E
Y3 2cm AV 2 Zet &8) 227, Adrt 9 ReA, 20 AAV|EEE v wskY o
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4. AFA A AA

Treatments C T1 T2 T3 T4 T5 T6
Pork 72.44 72.44 72.44 72.44 72.44 72.44 72.44
Backfat 11.2 11.2 11.2 11.2 11.2 11.2 11.2
Ice 13.8 13.8 13.8 13.8 13.8 13.8 13.8
NaNO, 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Phosphate 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Sugar 0.5 0.5 0.5 0.5 0.5 0.5 0.5
MSG 0.05 0.05 0.05 0.05 0.05 0.05 0.05
NaCl 14 0.84 0.84 0.84 0.84 0.84 0.84
KCl - 0.56 0.56 0.56 0.56 0.56 0.56
AEZ QX - - 3 3 3 3 3
EWP - - - 1 2 1 2
TGase - - - - - 0.5 0.5
A 99.6 99.6 102.6 103.6 104.6 104.1 105.1

* EWP(Egg white powder)

2. A3y
D Agr 2 =237

- &2AA 9] AerHShear force)= Instron 3343(US/MX50, A&D Co., USA)E o] &3t A3
ot 953 CoreE o] &3t AANAE 51.6%x2.00cmE A2 F knifed plungers o] &3

Azto 2 Adsty S4 e AlFS SAE 4oz ddsty S st =23 &

ol gate] Folzl Amol met HreA AT AYTE AnE AFP) AFL Agow
lem A= FAZ FRstgon, 42 NEE A A 5o 2= I PO 89
o BeAA LB AFAAT 74 BEede WYY, 2%, AANBEE 24 FFol

weh e ug A 9L v o Frshg.

3) SAAY
- SAS program(Statistics Analytical System, USA, 1999)¢] GLM(General Linear Model)
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p

o g BASAT A" Wy e Hgk vlnE #s Duncan® tEA 78 (Multiple
Range Test)= ol-&3td o8 HH(a=0.05<s AAISAH.

3. A%}
35 AR =A% Bl ATt
Treatments”
Items Pooled SE
C T1 T2 T3 T4 T5 T6

Hardness (kg) 0.22% 0.27° 0.31¢ 0.32¢ 0.34¢ 0.378 0.42" 0.014
Surface hardness (kg) 0.22% 0.27° 0.31¢ 0.32¢ 0.33¢ 0.378 0.42" 0.014
Cohesiveness (%) 0.59” 2.024 1.21¢ 1.66° 1.33¢ 1.16¢ 1.17¢ 0.095
Springness (mm) 1.01¢ 3.15% 2.268 3.00% 2.27° 2.03" 2.28" 0.147
Gumminess (kg) 0.13° 0.54*  041®  0.54* 048 043 0534 0.032

Chewiness (kg,mm) 013 171* 0.87° 1.64* 1.10° 0.8 1.12° 0.113
Adhesiveness (kgf) 0.09° 0.09A°® 011 0.11*®* 011*  0.09®  0.12*4 0.003
Shear force (kg/cm?®) 1.65¢  2.25° 1.60° 2.80" 2.80% 2.72%  2.70* 0.097

D Treatments are shown in 3 4.

, AHAE 9 AUlE dzTRY 2
EWP 2, TGase 0.5%)7} 7}F& =t}
- SXA, B8 A A 9 ZIAL TIKC 0.26%)7F =< o2 A g FEo vls] =t

fn

A FEo]l ko, 53 To((REZL2 3,

% 6. 2479 BEAA

Treatments”
[tems Pooled SE
C T1 T2 T3 T4 T5 T6
Chewiness 6.63% 6.814 463 569° 5638 7.00% 6.944 0.139
Bitterness 7.25% 5.63°  594%¢  544° 550¢ 6.56° 6.318 0.112
Overall acceptability 731 675"  6.31° 544C  6.56° 7.00%8 6.75%8 0.110

D Treatments are shown in & 4.

el T12 T6= zkol7E flglew, &8k 7=
.]

=
MHoR BeRsl WAl 50 olFT ofF YA 2t
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<8k

- A2Zo0F BE AHFYFEL NaClE KCZE 40% tASly AEZQA 3% HIIS &
EWPQ, 2%) == TGase(0.5%) A7} frFol @& FTEAA FHAANA AE AF 2
AAZ EWP A& A T6(REE92 3, EWP 2, TGase 0.5%)7} 7}& F&slath

O 97 3. KCl tiA =& AY
1. 2474 A=
- e HA 179 FAEL 2HAT(GG-22, German knife, CA, USA)ellA 5mm F#Ho|EE
o] gste] EH AT T VA ARG A4k A4 AEFEE 2kg GRE AxFon =i
d AR AL Aabes ged 2o 243 d5Sd lce, GAA, FAEE 28 4%, 620l
747k BQlebdA Z+ AT v & 883k 7Moo =2 Mixingdtel Alzetith AERZ o~
Z A, =¥ 8cm, @ 2.55cm) Aoz FZI7|(E-25, Hankook Fujee Industries Co. Ltd.,
Suwon, Korea)E o]&3te] A3 o 71<E9-& Smoke houseE &gste] Wiy da dA
60C oA 204, 99 21 F= I3 7FE 80CA 408 EAHA(FAHLE 74C =2 A
F) F 70CAA 58I FUIE AxsHT. B4 AEE YA FEAR HE F3(EL
LT 2cm A2 ZE Z8) 22, Advt 2 AP, &n Byl JAVIEEE vl

AT,

ot

1

~

ofN

ol
i

¥ 7. KCl A == A1d AA

Treatments C T1 T2 T3
Pork 72.44 72.44 72.44 72.44
Backfat 11.2 11.2 11.2 11.2
Ice 13.8 13.8 13.8 13.8
NaNO; 0.01 0.01 0.01 0.01
Phosphate 0.2 0.2 0.2 0.2
Sugar 0.5 0.5 0.5 0.5
MSG 0.05 0.05 0.05 0.05
NaCl 14 0.7 0.77 0.84
KCl - 0.7 0.63 0.56
AEZ Q2 - 3 3 3
PPP" - 1 1 1
TGase - 0.5 0.5 0.5
A 99.6 104.1 104.1 104.1
NaCl A& 50% 45% 40% o A

* PPP(Pork plasma protein)

- 294 -



Hztow Avse] 24 m: AFS FAL oz Audd 24 dArh. z=IPe &

AAE Zol(F) 2cmz dd F dFoR AN dis Hor Ao net AN SAs

ojgst FoI AlJel wek HIbsHA T AT ARe d A
Iem B=o FA=Z AIgsilon, 449 ARE A A2 o Zeet 3/ dHe= 8
o WA sd=oA AFsidt. 4 deode AYA, U, AAVIEEE 4 &

weh ge wl$ dth 9ge v TrhE Brls,

3) A
- SAS program(Statistics Analytical System, USA, 1999)¢] GLM(General Linear Model)
o s FEAST. AEl W ke B vlnE $8] Duncane thEz A (Multiple

Range Test)S o]-&3sto] 24 778(a=0.05< LAsHAH.

Treatments”
Items Pooled SE
C T1 T2 T3
Hardness (kg) 0.28° 0.30¢ 0.348 0.38% 0.012
Surface hardness (kg) 0.28° 0.30¢ 0.348 0.38% 0.012
Cohesiveness (%) 0.80¢ 1.224 1.0848 0.965¢ 0.052
Springness (mm) 2.0218 2.14% 1.9948 1.95° 0.031
Gumminess (kg) 0.23% 0.37* 0.34% 0.37* 0.020
Chewiness (kg,mm) 0.48° 0.80* 0.72% 0.72% 0.044
Adhesiveness (kgf) 0.06 0.09 0.08 0.09 0.006
Shear force (kg/cm?) 2.10° 2.26° 2.46° 3.144 0.121

D Treatments are shown in & 7.
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- A5, #UAE 9 Al dizTEg e AYFEKA A TS =%ew, 53 KA
A

Treatments”
Items Pooled SE
C T1 T2 T3
Chewiness 3.58" 1.53% 1.68* 1.53* 0.115
Bitterness 1.32% 2.58° 3.32¢ 3.53¢ 0.114
Saltiness 1.53% 1.58% 3.37¢ 2.478 0.104
Overall acceptability 1.324 2.378 2.638 3.47¢ 0.107

U Treatments are shown in ¥ 7.

- AFAA A YA R Ub 2E A TEKC g TFE)o] E3kor, &uk #Auty
7NE 5+ 2T EG F7F okt
{89

- ARAHo2 nE XYTEL ZAFIAZ PPP 1, S22~ 3, TGase 0.5% 73k &
NaCl-& KCI(40, 45, 50%)Z diAo)] M2 FAFA F@ WA HZF KCl thA118]& 50%<]
Tlo] 713 &5 3.

1. &A1A Az
- 38 =5 &AIA AxE Se AR FAF SANS A SF d9 JAZEYH )
st el Ay s AANT AIT AL SAEES LEIEGG-22,
German knife, CA, USA)A bmm E#Ho|EE o]&3ste] &3t /318 &AA A4k &
At Y= 5E Silent Cutter bowl(A-20, Ramon, Co. Ltd., Spain)ell Z3 1@+ 2 E3stHA
FAA(EF, KCl, A4, A", MSG, EWP)E FUT £ 2tholl A wiwlsjd ufj7tz] of 3Z3F
=3 stAT 12 Iced FUste] ohA] wwsfd w7z oF 3R £ & U A 172 Icest
28k, FAE, P, AEZ 2~ TGase A= ¥ w2 & S(bowl speed: 24 rpm,
knife shaft speed: 2,840 rpm)= 283t £t o, F3EY 57 14° C o|stollA F=
staAth Axd 35S =3217)(E-25, Hankook Fujee Industries Co. Ltd., Suwon, Korea)=
olg3std Fohal w2 Aol (@2.74cm)ol Aol 15cm, FA ¢ 100go] ©o|EEF FH AT
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ZHE AAAE Smoke houseoll Al W3 a1 WA 60C/20%, Wy A da HA=x 65C/5
B o9y 0 93 FQ 65C/20%, /Mg 9y 23 5 da 80T oA 30E(FA= 74T
9 A FR)EGon B xS 0CIM 581 Ak a8 2AAE W F 9+
1ColA 0, 437 AAs B0 A&

-

# 10 ¥ sAF AE AA

Treatments C T1
Pork 72.44 67.638
Backfat 11.2 11.2
Ice 13.8 13.8
NaNO, 0.01 0.01
Phosphate 0.2 0.2
Sugar 0.5 0.9
MSG 0.05 0.05
NaCl 1.4 0.598
KCl 0 0.704
SF2P. 0 0.5
/Hl EZQo A 0 25
EWP 0 1
TGase 0 0.5
REFS S, 0.4 0.4
A 100 100
Na# &%) 0 50

* gk= Powder W NaCl ¢F 20% &+

* EWP(Egg white powder)

2.

213 P

=

1 pH

pHE AE 3g& S/ 27 mLe} 34 &3 o5 13,000rpm (T25B, IKA Works Sdn. Bhd.,,
Malaysia)ol| 41 20%3t +&3FaL pH 49} 10 buffer solutionoZ R A3+ pH meter(Seven Easy

pH, Mettler-Toledo AG, Swistzerland)E o] -&3&to] =4 &}t

[e)
=
el=e oF 5g¥ AF st FIEFEe HWs o] &3t 80C 9 FF=olA 0=t 7HE

Hm
&
=
)
D
=
o
=
(@
—h
o
]
8;
ofj
1
oﬁ
|
_Q_.
AU
2
oy o
OSE; _1 o
méﬂ
f
é
ofj
z

Z2F x 100
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3 F&

- AOAC(1990) o we} AxHo=m AASAT A8E Ad & F /s HAE
ato] 3g¥ FY3HAl SASE 100T oA 24A17F A2 & A2l A 2083 ¥ Al o
FAE SA8A(E7FA+ANBFA-AE & FANAZFA X 1009 2oz Astsih

4 9=

- d=E AR 3 goll SFF 27T mLE 4L oS 13,000 rpmoll A 2023t S & #3
Whatman No. 1 filter paperg& ©| &3t o33F o™ 7 mLES FH3ld F/S 28 mLel| 34
3l = A(TM-30D, Takemura, Japan)E o] 83te] =43t}

Ll

op

Ny
dlo

Ir
12
ftlo

lob

5) 2A1A AES A(CE L, a, b)

- AR Y Ao E AAT F ANRE HTst] 30T A2olA B = 7 golz 2]
BlZ ool 3, AE, T )E ol &3t FHO FEE AAS AT LAl
A AFe] M Minolta chroma meter(Minolta Co. CR-400, Japan)E Ab&3ste] ®HE 3zt
(Lightness)& YElH& L'g, A =Redness)ES Ve = a 33 34 =(Yellowness)S UHed
WE b'ge 27 33 wrEsn =8¢tk Minolta chroma meter®] ®&3} ¢l HEAY

THY = 92.8, x = 0.3134, y = 0.3193)& ©] &3}

et
o

|
P>
>
N
1o
rXL

7HShear force)+ Instron 3343(US/MX50, A&D Co., USA)S o]&3&te] =A3}%
k. 9E3 CoreE o] &3t AAAS 51.6x2.00cmE AE 3 knifed plungers o] 831
z Joldth. AL 2AAE dol(F) 2cmE AT & dFo2 MY

=4 2
A gHe Agos do| met deA SASNeH Ax, EUPE, SHA, @94, A4,

4ov

- A4k =(Thiobarbituric acid reactive substances, TBARS)= Tarladgis 5(1960)9] & =H
of uwz} TBA(2-thiobarbituric acid FXE Yelden, A&  5gol  butyl-ated
hydroxyanisole(BHA) 50 ul¢} SF< 15 mLE 7}3l polytron homogenizer(MSE, USA)=
14,000rpmell A 30&3r F#ESFAHTG. #E2Y 1 mLE A@H] E o479 2 mbL
thiobarbituric acid(TBA)/trichloroacetic acid(TCA) &&-&HS o] A3 &3 th2, 90T
o g2gxoA 15&3F EA4ET 5, dZAAA 3,000rpmol A 1031 A4 AT LA
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8

~

283 A5 A=S 345to] SpectrophotometerE ©]-&3te] 531 nme| oA FF=
=4339t TBARS 32 A& kg@d mg malonaldehyde(MDA) o= 3 A|(mg MDA/kg)3HS

mlru

AR A7) A 435 (VBN)

B A A7) A A8 3E(VBN) Pearson(1976)2] WHS o] &3ty =43t AR 3 gol
ZH 27 mLE 412 v 13,000 rpmellA 20%3F 23 & FF AL Whatman No. 1
filter paperE o] &3t of3slgom, o} 1 mLE Conway unit 2o ¥ WA=
0.01 N &-4Fg 1 mL3} A A 2K0.066% Methyl red + 0.066% Bromocresol green) 30 uL-<
A7Vt Conway unit2 F74 3] AR glycerines HIE23 F4$& #E 22 &
50% KoCO;lmLE <ol 9 3 v, A ZHAA7|L 715 FHOE wye & 37C 9
A 12023 vl FekAh wiF £ 0.02 N HoSOu= WA o B4AH84S AAsAT. VBN <
&= obg 2oz 3HAg g 100 g A8 I mglo®E %7

VBN value(mg/100 g meat) = [0.28 X (titration volume of sample solution titration volume

of

9)

blank) X 10] X 100

v &5 EA H7HTPC/Coliform)
A EAT2 AOAC(1995)9 whel AldistAtt. mAES Als 10gd B S/ I0mL-S

stomacher(78860ST Nom, Interscience, France)2 w32 A7l t+2 1 mLS #vH 9 mL =F

il

ol Yol a7 3Ae T A9 1 mLe vy F18% plate count agar(Difco, USA),
E coli/coliform count plate petrifilm(3M Healthcare, Minnesota, USA)oll #<&3slar 37C oA
487 7F wjk3t & el colony forming unit(CFU)E log/g® EA & TH

) W57}t

BerAe AAHQ sEel UE B FUE B4 aUo® sholF 97 HEWL
olgatel Foizl Amol we FrsA Stk Ael P ARE A%5Ye] AFL HPow
lem 3=o] FAZ Pt on, Az N2E A A Fo =G P4 BPOE 79

7
o A AATNA AT 74 BraUe A, & % BGAY, A4, AV
g 7 g2 Mok 19e S 4ok 99 e TS EuE Wrisyo.
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1D FAAE
- SAS program(Statistics Analytical System, USA, 1999)2] GLM(General Linear Model)
o w FEAST. AHEl W ke B vlnE $8] Duncane thEz A (Multiple

Range Test)& o] &3t F2lAd 7174(a=0.05)2 A5

3. A%
1L & % f5Eele
Treatments”
Items Pooled SE
C T1
Yield(%) 96.44° 99.174 0.719
Water and fat 1oss(%) 7.474 5.47° 0.466
U Treatments are shown in ¥ 8.
£ 12, 244 o] 8354
Treatments”
Items Storage(weeks) Pooled SE
C T1
0 7.11% 6.80% 0.070
pH 4 6.09"° 5.75% 0.075
Pooled SE 0.229 0.235
0 63.11* 61.56™ 0.376
Moisture (%) 4 63.89" 60.44" 0.783
Pooled SE 0.223 0.286
0 1.50 1.50 0.000
Salinity (%) 4 1.50 1.50 0.000
Pooled SE 0.000 0.000

D Treatments are shown in & 8.
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313 2AIA AFA

Items Storage(weeks) C Treatments” T1 Pooled SE

0 72.59° 72.26 0.267

L* 4 73.66M 72.16° 0.262
Pooled SE 0.272 0.102

0 9.014° 6.14% 0.647

a* 4 10.11% 7.16% 0.497
Pooled SE 0.227 0.191

0 8.25" 9.89% 0.385

b* 4 7.84° 9.83* 0.338
Pooled SE 0.134 0.042

0 47.85" 42.60° 1.301

W 4 50.14* 42.67° 1.269
Pooled SE 0.635 0.196

0 12.22° 11.64° 0.174

c 4 12.80* 12.16% 0.120
Pooled SE 0.149 0.103

0 49 458 58.16" 3.537

h 4 37 818 53.934° 2.710
Pooled SE 0.987 0.802

D Treatments are shown in 3 8.

a8 1. KCl A $A1Z9 o3 Y Treatments are shown in & 8.
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F 14 2AA A9r} 8 217

Treatments®
Items Storage(weeks) Pooled SE
C T1

0 1.14% 1.36% 0.057

Shear force (kg/cm? 4 4.65% 4.82" 0.042
Pooled SE 0.643 0.633

0 0.25% 0.40% 0.032

Hardness (kg) 4 0.30% 0.41* 0.019
Pooled SE 0.010 0.005

0 0.23% 0.39* 0.035

Surface hardness (kg) 4 0.305 0.41* 0.019
Pooled SE 0.013 0.006

0 0.54 0.58° 0.046

Cohesiveness (%) 4 0.67° 1.89% 0.206
Pooled SE 0.050 0.242

0 1.06 1.17° 0.082

Springness (mm) 4 1.198 2.63% 0.247
Pooled SE 0.072 0.274

0 0.14 0.23" 0.029

Gumminess (kg) 4 0.20° 0.78" 0.097
Pooled SE 0.017 0.101

0 0.14 0.28° 0.052

Chewiness (kg,mm) 4 0.24" 2.05% 0.302
Pooled SE 0.035 0.325

0 0.08% 0.124° 0.010

Adhesiveness (kgf) 4 0.10% 0.14% 0.006
Pooled SE 0.005 0.004

U Treatments are shown in 3 8.
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Items Storage(weeks) Treatments” Pooled SE
C T1
0 7.58 7.58? 0.161
Section color 4 8.074 6.64" 0.237
Pooled SE 0.143 0.211
0 7.5 7.17 0.142
Aroma 4 7.5 7.21 0.143
Pooled SE 0.139 0.133
0 7.67 7.58° 0.139
Flavor 4 7.50% 6.71% 0.190
Pooled SE 0.159 0.189
0 7.33 7.25 0.130
Juiciness 4 7.86 7.36 0.159
Pooled SE 0.151 0.145
0 7.67 7.75 0.156
Chewiness 4 7.5 7.71 0.140
Pooled SE 0.148 0.146
0 7.92 7.58 0.157
Overal 4 8.00* 6.86" 0.202
acceptability
Pooled SE 0.105 0.192
D Treatments are shown in 3 8.
16, &AA Y] A A
Items Storage(weeks) Treatments” Pooled SE
C T1
0 0.31% 0.62* 0.074
TBARS (mg MA/kg) 4 0.25% 0.52% 0.045
Pooled SE 0.012 0.028
0 7.26° 6.98" 0.086
VBN (mg%) 4 11.05% 11.80% 0.145
Pooled SE 0.695 0.888
0 3.68% 3.40% 0.082
TPC (logl0 CFU/g) 4 6.53? 6.53? 0.006
Pooled SE 0.821 0.902
b b
Coliform (Ilogl0 Z ;;)?())Aa E?_'f;)Ba 8(1)82
CEUR) Pooled SE 1.595 1.491

D Treatments are shown in X 8.
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)
(S04, w4, A4, WY, VBN R A EE), 375 2 dgTEEE Skem
PH, 8, h(88), 574 A 2 9 8 TBARSC WA =) ZHashsict.

- Aol thETe Mt ATk £&, h AV AR L 2P I B, 4L
&, F7 % gATTo] ¥ WS Ad W (@A %), TBARS, VBNo| 1, pH, Fi,

L', o', WA S), 54k 3 A, o, 7155 9o wd e Jehisich

<89

- 283z AY ¥H 2AA 439 23 dEz7 di¥l AHEF= NaCl(@=P. £3h<
KCI(50%)Z thA & AEZQ2(2.5%), EWP(1%), TGase(0.5%) A7} A #5344 HAe<e
6.5 oldolx 4537 WAAAs T FF57E 10° CFU oldtel WAL=(9+1T)elA
43 F8Ae A7 8le ez addn.

O 47 5 AQ ¥F SAF 5713 24
1. &AA A=
- 38 =5 &AIA AxE Sle AR FAF sAYS A /7 d9 JAZEYH )
st wHol Aa ZHEe AAAY. AFE HALSG AN THJAEGG-22,
German knife, CA, USA)ellA 5Smm Z#HC|EE o] &ste AT F38 LAIA AL &
A3 YEKS Silent Cutter bowl(A-20, Ramon, Co. Ltd., Spain)oll 21 1¢to 2 Ea)3}H A
AAA (A=, KC, <14k, A", MSG, EWP)E FU3 § 2wholl A wmsjd wjzt=x] oF 383t
= Atk 12 Ices FAste] oA wwsid wj7zbx] oF 3&3F £ & UmA 1/2 Icest
28k, FAE, P, AEZ Q2 TGase Az ¥ w2 & S(bowl speed: 24 rpm,
knife shaft speed: 2,840 rpm=E 283 Tt o, F3&2 57 14° C o|stollA F&
stAth Azxd F3ES =3217](E-25 Hankook Fujee Industries Co. Ltd., Suwon, Korea)=

o] g3t ZghAl F& Aol A (@2.74cm)o] Zo] 15cm, F-Al oF 100ge] o]EE 2 =3t
ZHE AA A= Smoke houseo| A W g A 60C /208, @ obd A3 AX 65C/5
=, 1y v 43 T 65C/20%, 7HES Hy 23 5 €3 80C A 30H(FA2E 74T

=2 A TR eH gA dxE 70CAA 5&3F stk 7HEd &AIA= W24 & -70C
AN AAZE F&5FE F -17£1TCAA 0, 3L A8t EA ol AHE-3taitt
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®17. s SAF AE A2A

Treatments C T1
Pork 72.44 67.638
Backfat 11.2 11.2
Ice 13.8 13.8
NaNO;, 0.01 0.01
Phosphate 0.2 0.2
Sugar 0.5 0.9
MSG 0.05 0.05
NaCl 1.4 0.598
KCl 0 0.704
3P, 0 0.5
/Hl EZQo A 0 2.5
EWP 0 1
TGase 0 0.5
ZEeld s, 04 0.4
A 100 100
Na# & (%) 0 50

* 3Fx Powder 4] NaCl ¢F 20% 3+
* EWP(Egg white powder)

2. A%y

=

1 pH

- pHE A& 3g& 575 27 mLe} 34 &3 o 13,000rpm (T25B, IKA Works Sdn. Bhd.,
Malaysia)ol| 4 203t 4 3FaL pH 49} 10 buffer solution©o.Z R s+ pH meter(Seven Easy

pH, Mettler-Toledo AG, Swistzerland)S o] &3l =A4 3l th.

2) e
stEe oF 5g¥ AF st BEFHE e ol &35kl 80T d&F=xddA 3083 7HE
o Wzt 1,000rpmell A 1023F A4l &2 g

Jo

rok

3 7
- frwgl(Water and fat loss)=(F Al &S5 EF-(He & FHF-FRFASAESTE X 100

3
- AOAC(1990) el we} dxHo =z HAASAY A5E HAE g & d/Rvs HA

it
2
ofo

sho] 3g# HTAdsHAl FAgsto] 100C oA 2443 A=’k & A2oA 2083 ¥ AZ b=

i

FAE SASFA(E7IFAARTFA-AE & FANANZFA x 1009 o= A48t
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- d=E AR 3 gl FFF 27 mLE 41S thg 13,000 rpmell A 2027 #EE F wAAL
Whatman No. 1 filter paperg o] &3l AHstH o™ 7 mLS Hdt SF< 28 mLo 34
3l A =A(TM-30D, Takemura, Japan)E o]-&3}e] =33}

5) 2AA AFES MCE L, a’, b)

- 2AA Y Aolde AAT T AEE ATt 0&3F A2olA BAF v 7 ofolz AR
H 3 ool foxide], AL, dT=HE o] &ty EH FEE AASNAT &2A
A AlEeo] A Minolta chroma meter(Minolta Co. CR-400, Japan)Z Ab&3te] HE 3zt
(Lightness)& Yeb = L'z, #M=Redness)E UYERE a g3 &4 =(Yellowness)S U+
WE b'#ks 27k 33 whEsin =43819th Minolta chroma meter®] ¥#3F &g T2

THY = 92.8, x = 0.3134, y = 0.3193)= o] &3ttt

>
D)
1o
rﬂ

A 7HShear force)s= Instron 3343(US/MX50, A&D Co., USA)-S o] &35l =35t
o 9538 CoreE o] &3t AAAZE 51.6x200cmzZ A2 F knifed plungers o] &3¢
Az 2 Aoste] SAH3AT AL 2AAE Zol(A) 2omE AT & AFoE A9A

11
wRe Hzow Ad wet AeA ZPstgon A=,
ZA

Oll

%
&

ol

_4

b

TR E, $UAH, VY4, A4,

T 71 0y

[e][e]
i

7) A ¥4k =(TBARS)

- A4kl =(Thiobarbituric acid reactive substances, TBARS)= Tarladgis 5(1960)9] & =+
of w2} TBA(2-thiobarbituric acid) X2 UYeRJer, A&  5gel  butyl-ated
hydroxyanisole(BHA) 50 ul®} F/F<% 15 mLE I8l polytron homogenizer(MSE, USA)Z
14,000rpmell A 3023t FASIAZHT. FdA 1 mLE AP ¥ o7 2 mL
thiobarbituric acid(TBA)/trichloroacetic acid(TCA) &84 & Yo &3] &3k 2, 90T

o] gz A 1583 EA- e &, WZAA 3,000rpmel A 1023 AAEA AT 4
223 A g9 A=S 343l SpectrophotometersS o] &3ted 531 nme] oA FHEE

A\

A9tk TBARS #2 A& kgd mg malonaldehyde(MDA) o2 EA|(mg MDA/

&
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ol

8) 37 el 4351e&(VBN)

- A A7 DA E(VBN)2 Pearson(1976)2] WH S o] &3led ZA3IAT AR 3 gol
Z5¢ 27 mLE 412 S 13,000 rpmellA 20x3F #23% & F@AS Whatman No. 1
filter papers o|&3ste] o3t o, ozt 1 mLE Conway unit 2o Y11 Yol
0.01 N Zakg9 1 mL3} A A120.066% Methyl red + 0.066% Bromocresol green) 30 uL-<
A7bskdth. Conway unite 57439 H2E$o| glycerineS HIE21 F4& W g &
50% KoCOsImLE o] F¢ 3 t3, SA 9HA 7| 715 $£Ho=2 wikgk & 37T 9
A 12087F s oFstach vl 3 0.02 N H,SO,2 A Bakgde #A4gsth. VBN
2 oty Aoz ke T 100 g AE ©F mgeE ®7|ETh

Ol

VBN value(mg/100 g meat) = [0.28 X (titration volume of sample solution titration volume

of blank) x 10] x 100

9) mAyEsH EA 3 7HTPC/Coliform)

- IAAEARS AOAC995) wek Attt mAES Als 10g3 B¢ S/ 90mLe
stomacher(78860ST Nom, Interscience, France)2 w2 A/zl o3& 1 mL& F¥]E 9 mL 57/
o] Yol exapFo g 33 T 3 1 mLE vl F4]3k plate count agar(Difco, USA),
E coli/coliform count plate petrifilm(3M Healthcare, Minnesota, USA)oll &8l 37°C o A
487 7F wjek3t & UEbgE colony forming unit(CFU)E log/g® EA & TH

- WA AAH EEd g Wohe FdEE B 200 S 98 AEye
olgste] Folzl Amol met HrleA ATk AYTE ARE UFH) AFS HPow
lem A5e] T Fggstgon, 2o N2E A A Sof Zee) 37 APoR 79

o] A A 8dEoA ATsidth. 4 dsad M, & B B84, A, AAVIEE

Fargel wek 1de s Atk 9de v Fohe Brlsth

N

=

1D SA A

- SAS program(Statistics Analytical System, USA, 1999)¢] GLM(General Linear Model)
o s EAsiT. Ag He el HE@ HlwE f8l Duncan® t-E-7 A (Multiple
Range Test)= ol&3t o4 2A(a=0.05< AAIsAH.
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3. 23

E 18 $& B AR
D
Items Treatments T1 Pooled SE
Yield (%) 95.76 98.22 0.682
Water and fat loss (%) 6.16 0.236
U Treatments are shown in ¥ 17.
£ 19. 247 o348t B4
1
Items Storage(months) C Treatments T1 Pooled SE
0 7.0942 6.7452 0.082
pH 3 6.40"° 6.155 0.056
Pooled SE 0.156 0.133
0 62.67 61.11° 0.436
Moisture (%) 3 62.87% 59.90%° 0.666
Pooled SE 0.240 0.304
0 1.5 1.5 0.000
Salinity (%) 3 1.5 1.5 0.000
Pooled SE 0.000 0.000
D Treatments are shown in & 17.
T 20. 2ARA A=A
Treatments”
Items Storage(months) C T1 Pooled SE
0 72.392 72.01° 0.187
L* 3 68.08° 67.44° 0.342
Pooled SE 0.870 0.865
0 9.25%0 6.55"" 0.612
ax 3 10.65% 7.21B2 0.574
Pooled SE 0.267 0.124
0 8.018 9.614P 0.400
b* 3 8.67° 11.21% 0.434
Pooled SE 0.174 0.320
0 48.35% 43.19% 1.278
W 3 42.074° 33.81% 1.454
Pooled SE 1.262 1.784
0 12.25° 11.63° 0.234
C 3 13.732 13.332 0.116
Pooled SE 0.306 0.334
0 40.84% 55.704° 3.346
h 3 39.16%° 57.23% 3.016
Pooled SE 0.391 0.390

D Treatments are shown in ¥ 17.
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® 21 2AA ABIE @ 2H7
Items Storage(months) Treatments® Pooled SE
C T1

0 1.11% 1.35% 0.054

Shear force (kg/cm?® 3 1.46% 1.78% 0.067
Pooled SE 0.076 0.085

0 0.26™ 0.39" 0.030

Hardness (kg) 3 0.39% 0.53" 0.026
Pooled SE 0.027 0.028

0 0.26™ 0.39* 0.030

Surface hardness (kg) 3 0.39% 0.524 0.025
Pooled SE 0.026 0.027

0 0.53 0.61 0.033

Cohesiveness (%) 3 0.53 0.54 0.020
Pooled SE 0.014 0.033

0 1.02 1.17 0.051

Springness (mm) 3 1.05 1.12 0.037
Pooled SE 0.022 0.049
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0 0.14%° 0.244 0.024
Gumminess (kg) 3 0.21% 0.28" 0.015
Pooled SE 0.015 0.014
0 0.14° 0.28" 0.039
Chewiness (kg,mm) 3 0.228 0.324 0.025
Pooled SE 0.019 0.027
0 0.10 0.11° 0.004
Adhesiveness (kgf) 3 0.12 0.14% 0.006
Pooled SE 0.007 0.008
U Treatments are shown in 3 17.
& 22. HEAA
Treatments”
Items Storage(months) Pooled SE
C T1
0 7.58 7.58 0.161
Section color 3 8.00% 7.00° 0.195
Pooled SE 0.156 0.168
0 7.50 7.17 0.142
Aroma 3 7.75 7.67 0.156
Pooled SE 0.152 0.161
0 7.67 7.58 0.139
Flavor 3 8.174 7.58 0.167
Pooled SE 0.135 0.156
0 7.33 7.25 0.130
Juiciness 3 7.67 7.67 0.112
Pooled SE 0.138 0.130
0 7.50 7.75 0.164
Chewiness 3 7.67 7.67 0.112
Pooled SE 0.149 0.130
0 7.92 7.58 0.157
Overall \ .
. 3 8.00 7.17 0.149
acceptability
Pooled SE 0.114 0.139

D Treatments are shown in & 17.
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3 23 &AM A AR

Treatments”
Items Storage(months) Pooled SE
C T1
0 0.31% 0.574° 0.058
TBARS (mg MA/kg) 3 0.8082 1.15% 0.077
Pooled SE 0.111 0.130
0 7.07° 7.16° 0.047
VBN (mg%) 3 7.752 7.562 0.106
Pooled SE 0.177 0.104
0 4.68" 4.40% 0.082
TPC (logl0 CFU/g) 3 3.16%° 2.3880 0.227
Pooled SE 0.440 0.585
0 0.00 0.00 0.000
Coliform (log10
3 0.00 0.00 0.000
CFU/g)
Pooled SE 0.000 0.000
U Treatments are shown in 3% 17.
- AY 2AAE IMNLET AR HA F5EE S 4% 43

*

- AR AHE F AYF T3] a(@AR), b @FNE), c(A%), Aert, AE 9 227 ¢

(&R, 994, A4, A¥4), TBARSHIEAH ), VBN(E7 i dastgte)e S7hsha,

- Azt thxz7el wste] 277k h(Ad), dd7h A= 9 =48 &5 %3, Td5<
e e Ad WA b (A=), TBARS®] %31, pH, &, a, W, #5244 5 A, g, 7]

TE 92 Bl YEhT

<8P

- A3 oE A9 WF 2ANA 4F A} dxT tiHl M F= NaCl(FxP. x3h)&
KCIG0%E A & AE=2 9 2(2.5%), EWP(1%), TGase(0.5%) A7t A #%5HA AFE
7.0 ooz 34t BEAASHHE FFFE 10° CFU o)3tet B52=(-17+1T)
ANA ML FEdE EAV 1 AR Aadn.
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O A7 6. AY WA= WELNA #5718 44
L 244 Az
- 3 % 244 AZE s AHT SR SATE A

[e=]
l
ste] Ewel AW 2REe AAYL. 3T AAT% SARE

German knife, CA, USA)oll A 5mm Zdo]EE o] &3t EAIT 738 AAA AL B
g

3t 0Ceo| Bt A37]9F A& Mixero ¥ar A4+, A
E9l5ke] 623t Mixingdt 3 1/2 §AZ[HF T 2 -5C BT} lce(TA A

stel F7h2 683 Mixingd ¥ YA 12 fade FYAF A8, &F, KO, FEP,

TGaseE =Z1F B WA 3EI MixingdtAtHH F TFE2E+= 130). Al2E F3=L 5

Z171(E-25, Hankook Fujee Industries Co. Ltd., Suwon, Korea)E ©] &3}

5C (208, A&3ke] 55T A M (58 55% olst & wj7tx] oF 147 o)
AAAE WZE T 9+1CAA 0, 1, 271E A Astm B o) ALgstAth

3F 24 Wbz BFEAAA] AIY AA

P

zsiat. 7t

Treatments C T1
Pork 72.44 67.638
Backfat 11.2 11.2
Ice 13.8 13.8
NaNO; 0.01 0.01
Phosphate 0.2 0.2
Sugar 0.5 0.9
MSG 0.05 0.05
NaCl 14 0.598
KCl 0 0.704
3P 0 0.5
AEZ Q2 0 2.5
EWP 0 1
TGase 0 0.5
REFD S, 0.4 0.4
A 100 100
Nax 7+&(%) 0 50

* 3kx Powder 4] NaCl ¢F 20% 3+
* EWP(Egg white powder)
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- pHE A8 3gs 57/

S Z=H4 27 mLet A &3 thS 13,000rpm (T25B, IKA Works Sdn. Bhd.,
Malaysia)ol| 4] 203t 23l pH 49} 10 buffer solution©. = X A3+ pH meter(Seven Easy

pH, Mettler-Toledo AG, Swistzerland)E ©]-&3ato] =43} Th.

[e)
=
- 3= oF 5g¥ AF St FIERES FWe o] &3] 80T FFxolA 3083t 7HE

3k o8 WZhete] 1,000rpmell Al 1087 QAR & FAS =Rt
T2 (Water and fat 10s9)=(F AETH-(HE] & FTF-EAFAN/FAETHF X 100

3 T
- AOAC(1990) Hol met Adxroz dAsdT. ANEE AH & F dFrlgE HAIE &
sto] 3g¥ FABHAl FA83ke] 100T ol A 24413 =23k & A2olA 2083 HE A v

FAE SAFA(EI7FA+ABEFAD-AZE & FADAEFA X 1009 2o =2 A4kl
4) 9%
- 955 AR 3 go /T 27T mLE 412 T 13,000 rpmoll A 207 A% & FEA S

_8. PN'
o]N
%
=)
—
9
ol
=

Whatman No. 1 filter paperg o]-83sle A3t o™ 7 mL& FH3s
sl ¢ = A(TM-30D, Takemura, Japan)E o] &3to] =43t}

5) &A1A AFE] ACE L, a, b)

- &AA Y Aol e AAZ T ARE APste] 08T Ao WA ta Z efol (]
B3 efolzx a7 de], AL, dIvl=HE o] &3te] FAH FES AASAT &4l
A AEeo] Me Minolta chroma meter(Minolta Co. CR-400, Japam)S Ag&3te] ®HE zt
(Lightness)S YeR)E L'g, A =(Redness)Z2 UYeRHE a' g3 41 =(Yellowness)S e}
W b'gks 27k 33 whEsln =439tk Minolta chroma meter®] ¥#3} &g F 24

(Y = 92.8, x = 0.3134, y = 0.3193)C o] &3t}

6) Aet 2 =7

- &2A A9 HArKShear force)= Instron 3343(US/MX50, A&D Co., USA)& o] &3}
ot 953 CoreE ©o]&3te AAAE 21.6%X2.00cm=E AE 3 knifed plungers

A\
o
ol
o
3R

O,
ofo
ol
£
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8)

9)

Aztow Avslel AT 2ARL £2AAE Qol(A) 2omE AW F AFORZ A9A

A wk4+a) =(Thiobarbituric acid reactive substances, TBARS)+ Tarladgis 5(1960)¢] < W+

of we} TBA(2-thiobarbituric acid FX= Yellilor, As  5gof butyl-ated
hydroxyanisole(BHA) 50 ul¢} Z5F< 15 mLE 7}s] polytron homogenizer(MSE, USA)Z
14,000rpmell A 303t #ASIAFT. A 1 mLE A@de] P o7]d 2 mL
thiobarbituric acid(TBA)/trichloroacetic acid(TCA) &&-&H-& wo &x3] &g ths, 90T
o] g2z 1583 Ex-gd ¥, ¥ZAA 3,000rpmol A 103 AAE2A AT A4
B3 A5 e] A% 3|43le] SpectrophotometerE o] &3le] 531 nme| A oA FFEE

A3l th. TBARS #2 A& kg@d mg malonaldehyde(MDA) o2 3 Al(mg MDA/kE)3HA

g A7 e A 431 HE(VBN)

B A7) A 48 3HE(VBN)> Pearson(1976)2] WHS o] &3t =43t AR 3 gol
ZH 27 mLE 412 S 13,000 rpmollA 20x3t 23 & F@AS Whatman No. 1
filter papers o|&3ste] o3t o, ozt 1 mLE Conway unit o] Y11 Yol
0.01 N B4Fg 1 mL3} XA 2K0.066% Methyl red + 0.066% Bromocresol green) 30 xL-E
A7bstAth. Conway unit> F724 7] 2R glycerineg HIE21 F74& ®E G2 &
50% KoCOsImLE Aol 9 & o, A HHAE §718 FHOE wRkg $ 37C o
A 12023 vl Fekdh miF £ 0.02 N HoSOu= WA o B4AH8HS AAsAT VBN <
= obg 2oz 3HAg U 100 g A8 I mglo®E %7

VBN value(mg/100 g meat) = [0.28 X (titration volume of sample solution titration volume

of blank) x 10] x 100

vy E3x EA 3 7HTPC/Coliform)
nAEAE-S AOAC(1995)0 wet Attt mAES Als 10g8 2+ /T I0mLeS
stomacher(78860ST Nom, Interscience, France)2 w32 A7l t+2 1 mLS #vH 9 mL =57/

Foll Yo ¢=a1x o2 3% & 3 1 mLES vjg] 4|3 plate count agar(Difco, USA),
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E coli/coliform count plate petrifilm(3M Healthcare, Minnesota, USA)oll &3l 37°C o A
48717 wjoFd & UEUE= colony forming unit(CFU)E log/gZ A 3FA T

- WA HAZA] VzEe] td Hrle FdE BAA 9o R T 93 HAERS
o]-g3to] Foizl Algel wet FristkA skt A 5 o
Icm AX9 A2 AFssgon, 217 Ags
o] A adEdA AFEHAT 4 Beade A, F U BEY, ARG, AAVEE

g 7 %5 we 1ge w4, 9de U FoE BrsA

=,
_>|i
ich
4 m
1o
2
[
1o
oot
N
£
o
o
fru
\]

1D FAA

- SAS program(Statistics Analytical System, USA, 1999)¢] GLM(General Linear Model)
WHo s BNt Al B ke Hegk viwE 918 Duncane] thE7d g (Multiple
Range Test)= ol&3t o8 2H(a=0.05<s AR

3. 23
25. & 2 {FTEgE
Treatments”
Items Pooled SE
C T1
Yield (%) 86.96 88.22 0.422
Water and fat loss (%) 20.16 22.14 0.555
D Treatments are shown in 3% 24.
& 26, 247 ol5stE B4
Treatments”
Items Storage(months) Pooled SE
C T1
0 6.2442 6.14%2 0.023
1 5.034° 4.63% 0.089
pH
2 4.65%¢ 4.49%¢ 0.050
Pooled SE 0.240 0.270
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0 57.335% 53.33% 0.903
1 55.56%° 54.33% 0.417
Moisture (%)
2 56.265% 53.76" 0.577
Pooled SE 0.330 0.187
0 2.00 2.00 0.000
1 2.00 2.00 0.000
Salinity (%)
2 2.00 2.00 0.000
Pooled SE 0.000 0.000
U Treatments are shown in ¥ 24.
3£ 27, AAA] AFN
Treatments”
[tems Storage(months) Pooled SE
C T1
0 57.52° 58.19° 0.648
Lo 1 60.24" 63.40" 0.765
2 61.43° 62.13 0.338
Pooled SE 0.574 0.710
0 10.69 9.5 0.491
. 1 12.01* 8.97" 0.602
e 2 11.85" 9.13" 0.498
Pooled SE 0.260 0.278
0 8.93 11.09 0.625
b 1 8.33" 10.574 0.419
2 8.13" 10.19% 0.413
Pooled SE 0.208 0.237
0 30.74° 24.91° 2.084
1 35.27" 31.70% 0.793
W
2 37.04" 31.57% 1.161
Pooled SE 1.007 1.052
0 13.93 14.66 0.443
1 14.64 13.9 0.258
¢ 2 14.38 13.71 0.244
Pooled SE 0.258 0.201
0 38.86 49.38* 2.869
1 34.71% 49.87* 2.819
h
2 34.46" 48.05* 2.451
Pooled SE 0.783 1.281

D Treatments are shown in ¥ 24.
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D
Items Storage(months) C Treatments T1 Pooled SE
0 4.52 4.86 0.132
1 4.348 5.30% 0.168
Shear force (kg/cm?®)
2 4.31% 5.224 0.171
Pooled SE 0.056 0.100
0 0.20%° 0.24%¢ 0.023
1 0.30% 0.424° 0.089
Hardness (kg)
2 0.328 0.53% 0.050
Pooled SE 0.240 0.270
0 0.20%° 0.24%¢ 0.648
1 0.30° 0.42° 0.765
Surface hardness (kg)
2 0.315 0.53% 0.338
Pooled SE 0.574 0.710
0 0.62 0.57% 0.491
1 0.70 0.75° 0.602
Cohesiveness (%)
2 0.65 0.49" 0.498
Pooled SE 0.260 0.278
0 1.43 1.3%® 0.625
1 1.53 1.37° 0.419
Springness (mm)
2 1.43 1.03° 0.413
Pooled SE 0.208 0.237
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0 0.13° 0.14° 2.084
1 0.212 0.322 0.793
Gumminess (kg)
2 0.20? 0.262 1.161
Pooled SE 1.007 1.052
0 0.19 0.18° 0.443
1 0.35 0.462 0.258
Chewiness (kg,mm)
2 0.31 0.27® 0.244
Pooled SE 0.258 0.201
0 0.03% 0.05%° 2.869
1 0.07% 0.13%2 2.819
Adhesiveness (kgf)
2 0.075 0.13% 2.451
Pooled SE 0.783 1.281
D Treatments are shown in 3 24.
¥ 29. B5HA
Treatments”
Items Storage(months) C reatments 1 Pooled SE
0 8.00%2 7.00% 0.195
, 1 7.58% 7.08° 0.155
Section color
2 7.25M0 6.33% 0.168
Pooled SE 0.111 0.135
0 7.58% 6.67%° 0.205
1 7.17 7.52 0.128
Aroma
2 7174 6.58% 0.139
Pooled SE 0.100 0.153
0 8.08% 7.258 0.198
1 6.92° 6.58? 0.157
Flavor
2 4.83¢ 3.9280 0.223
Pooled SE 0.349 0.373
0 8.08A2 7.5082 0.130
i 1 7.5 7.5 0.151
uiciness
2 7.4210 6.428° 0.183
Pooled SE 0.099 0.171
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0 7.83 7.5 0.188

, 1 7.5 7.5 0.151
Chewiness
2 7.42 7.67 0.130
Pooled SE 0.123 0.133
0 8.25% 7.25% 0.218
Overall 1 7.752 7.33? 0.144
acceptability 2 6.92" 6.17° 0.208
Pooled SE 0.175 0.186

D Treatments are shown in 3% 24.

30, 2AAY A A

Treatments”
[tems Storage(months) C 1 Pooled SE
0 0.62% 0.98% 0.059
1 0.77° 0.96° 0.032
TBARS MA/K
(mg MA/kg) 2 0.48% 0,674 0.034
Pooled SE 0.032 0.038
0 17.62° 17.15° 0.222
VBN (me%) 1 21.69%° 22.95M 0.217
g% 2 23.42° 93.28° 0.051
Pooled SE 0.641 0.732
0 5.3 4.63% 0.201
TPC. og10 CFU/E) 1 8,71 9,074 0.104
g g 2 9.14% 9.59% 0.129
Pooled SE 0.764 0.996
0 0.00° 0.00° 0.000
Coliform (log10 1 2.08% 1.85% 0.067
CFU/g) 2 0.00° 0.00° 0.000
Pooled SE 0.438 0.390
D Treatments are shown in & 24.
- A vz BEAARE 2L AARAAASHA FEERA S B4 A}
- AR AFRE F AT 23] L(HE), WEAL) Adrh Ax @ 22A7F (LA,
94, 24, WY, VBNGE B 208 D), FE5E S48, pH, h(d), B A A
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<8%>
- 2E8Zo® AY Wiz HELANA AF A iz di¥ Mgt NaCl(F=P. £3h)

< KCIG0%)E Al & AEZE22.5%), EWP(1%), TGase(0.5%) A7} A #sAA A

FE 65 ool 43¢ BRAAR A 757 10° CFU oS AT ol& 2EE 93]
HAFE FAtgo] dFES A7 "o 2 dFLEOQLIT)NA 2L F5d<e
EA7E & ALeE Aaddn

O
1.

AT 7. A Ax FEAANA FE7)% A
AAIA A ZF
38 Bg 24 AzE 98 AT SAT SRS A §F D) JAZRE o)

[e=]
stof EHel Ay ZHEe AAYGS AP} ALV SARS 2HATGG-22,

et 0Col RAZ x7]el A-e Mixero]l ¥ I4kd, A
FYste] 677 Mixinggt & 1/2 fratRlat 2~ -5C B3 lce(TA o )5 FY
st F7F2 623 Mixingdt & yUwA 12 4bdS FYAF FAH, &5, KC, =P,
TGaseE =15 BgWA 387F MixingstAthHHAZE EFELEE 13C). A=
Z171(E-25, Hankook Fujee Industries Co. Ltd., Suwon, Korea)E o] &3t ZFet4 7= 7o)
A(#1.08cm)oll Zo] 20cm, A oF 80gol ©|2E = Z=A3YPTE FHH AAA+= Smoke
houseoll Al #3 2 A 50C/10F, ¥ ¢+ d1 Ax 50C/108%, @3 v 3 FA 5
5C/20%, Al&3te] 55C Al A (7 35% o3t 2 wj7hA] oF 10413 oju)) A=xsdnt. 7=
AANAE W2 T 9£1TColA 0, 1, 278 Aty E40 A&t

F 3L AxTEAANA AY AA

Treatments”
Items Storage(months) C 1 Pooled SE
0 0.62° 0.98% 0.059
1 0.77° 0.96° 0.032
TBARS MA/K
(mg MA/kg) 2 0.485 0.674 0.034
Pooled SE 0.032 0.038
0 17.62°¢ 17.15° 0.222
1 21.69%° 22.954 0.217
VBN (mg%)
2 23.422 23.282 0.051
Pooled SE 0.641 0.732
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0 5.32%¢ 4.63% 0.201

TPC (ogl0 CFU/G) 1 8.71% 9.074° 0.104
2 9.14% 9.59" 0.129
Pooled SE 0.764 0.996
0 0.00° 0.00° 0.000
Coliform (log10 1 2.08" 1.85% 0.067
CFU/g) 2 0.00° 0.00° 0.000
Pooled SE 0.438 0.390

* 3kx Powder 4] NaCl ¢F 20% 3+
* EWP(Egg white powder)

2. A3

D pH

- pHE A& 3g& 575 27 mLet g4 &3¢ o 13,000rpm(T25B, IKA Works Sdn. Bhd.,
Malaysia)ol| 4] 20%3F 23l pH 49} 10 buffer solution®. = X A3k pH meter(Seven Easy

pH, Mettler-Toledo AG, Swistzerland)E o] &3to] =43}t

2) rrEdE
stEe oF 5g¥ AF ] I FHE Fe ol &35kl 80C Y d&F=ddA 30&3 7t
U= W7ste] 1,000rpmel A 1023 4] 22 7t

ke
3
F&e](Water and fat loss)=(F AEFTEF-(HY & TF-ELFANFANETZF < 100

@ 4o

Jo

3) 2

- AOAC(1990) wol whe} Axgow AASAT Ans Ad & F LFuE FAE o8

shod 3g LA ZAske] 100C oA 2447t A2F F ALo|A 2087l A7 Tg
o}

FAE SAHFA(E7FA+ANETFA)-AZ F FANAZFA X 1009] 2oz A4kt
4) 3%
- 9= AF 3 go EFF 27 mLE 4L the 13,000 rpmoll A 2027 723 & FEAAS

Whatman No. 1 filter paperg ©|&3te] o33tR o 7 mL& FH3td S/ 28mlol| 345}k
o] J = A(TM-30D, Takemura, Japan)S o]-&3te] =A 3o}

5 Z2AIA AFY ACE L, a, b)
- AR AL AAT F ANBE Adste] 3087 ALoA WA g 7 gfo] T (Y
H= Zefo]lzx {3z,



6)

8)

A A|ZFe] Ae Minolta chroma meter(Minolta Co. CR-400, Japan)E AM&3dte] W=
(Lightness)& W& L'gt, A =Redness)s YeERU= a'gkd #4=(Yellowness)& e}
U= b'gke 7+zt 33 wkEsly =A3l9th Minolta chroma metere] ZF3) 2o T4
THY = 92.8, x = 0.3134, y = 0.3193)< o] &3t}

2y

Ao} 8 2

2A A o] A7KShear force)= Instron 3343(US/MX50, A&D Co., USA)E o] &3t A3t
o 983 Cores o]&3dt LAAE
217vo 2 Agste] FAAT. AT AAAE Zol(F) 2cmE AW F dF o= A

=
A e Ao Ao met dYA FAsen Ax, xWAE, A, 994, A4,

2 1.6%x2.00cmzZ A2 % knifed plungerE ©]-8&3}<

il

2| ¥} 4ka) ©(TBARS)

Z| kA = (Thiobarbituric acid reactive substances, TBARS)+ Tarladgis 5(1960)2] & ¥
of we} TBA(2-thiobarbituric acid FX= Yelllor, Als  5gof butyl-ated
hydroxyanisole(BHA) 50 ul¢} S/ 15 mLE 7}38ll polytron homogenizer(MSE, USA)Z
14,000rpmell A 3023t FAZA AT, #&2Y 1 mLE AlPdHA ¥ o7l 2 mL
thiobarbituric acid(TBA)/trichloroacetic acid(TCA) &84S ol 43 &g th2, 90T

o

o] gefzo A 15837 A gd I, WZhAIA 3,000rpmoll Al 1083 LA B A AT 44
B3 Ag5e A=S 3434 SpectrophotometerES o] &3}e] 531 nme] FFolH FHFEE

=439t TBARS 32 A& kg@d mg malonaldehyde(MDA) o= 3 A|(mg MDA/kg)3}SI

o}

A A7 e A A3 E(VBN)

F g A7 el A48 E(VBN)2 Pearson(1976)9] W& o83t ZA3ATh AlE 3 gl
=54 27 mLE 4L tS 13,000 rpmell A 2027 #23 & FF NS Whatman No. 1

filter paperg °o]&3le] sl o, o3} 1 mLE Conway unit A 211 UYio=
0.01 N &-4Fg 1 mL3} = A 2K0.066% Methyl red + 0.066% Bromocresol green) 30 uL-<
A7Vt th. Conway unite 74 3ke] H2HHEQlo glycerineg w231 F7 & W o %
50% KoCOsImLE &4l 9 & ths, A "HAZAL &7 FHoE wnkgk £ 37C

A 12087 WSt MF F 002 N HSO.2 Wae Bagele 245t VBNe| &
At ofe) oz BAF T 100 g AR T mgoE E7)Sgeh
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VBN value(mg/100 g meat) = [0.28 X (titration volume of sample solution titration volume

of blank) x 10] x 100

9) " =38H2 54 W 7KTPC/Coliform)

- HAEAEE AOAC(1999) wet Attt mAd=ES A8 10g39 Ev /T I0mLS
stomacher(78860ST Nom, Interscience, France)2 w2 Azl o3 1 mL& &¥€ 9 mL 57/
o] Yo &xAR o g 3G T 34 1 mLS weE FH|3 plate count agar(Difco, USA),
E coli/coliform count plate petrifilm(3M Healthcare, Minnesota, USA)oll F&3slar 37°C oA
487 7r wjk3 & UElgE colony forming unit(CFU)E log/g® EA & TH

i

- szl AAAQ s tE Hrhe TUE B 290 shelF 97 HEWE
olg3te] Folzl Amel wet HrshA stETh HTE ARE A% o
lem A= FAZ FPsstgon, 2ze] ARE A Ae Fo moe A APoE T

B 2USolA ATSHAT 4 Heade A, @ u, BPA, A7, A

2 7t %50 we 1ge w4, 98e U FoE s

Lo

1D FAA
- SAS program(Statistics Analytical System, USA, 1999)¢] GLM(General Linear Model)
HhHo g7 BASIYTh Ag Hit 1o HA vlnE 93] Duncane thE7 A (Multiple Rang

Test)& ©]&3t oA AA(a=0.05)= 2t

3. 23
%32 48 9 frrels
Treatments”
Items Pooled SE
C T1
Yield (%) 60.46° 64.57"
Water and fat loss (%) 20.16 22.14

D Treatments are shown in 3% 31.
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3 33, &AA oEkstz 54

-

1
Items Storage(months) c Treatments” 1 Pooled SE
0 6.04" 5.98% 0.014
oH 1 5.83" 5.77% 0.014
2 4.67 5.42°¢ 0.340
Pooled SE 0.286 0.081
0 39.78" 35.78% 0.945
Moisture (%) 1 38.00% 37.22% 0.200
2 38.924 36.7950 0.497
Pooled SE 0.308 0.262
0 3.50 3.50 0.000
Salinity (%) 1 3.50 3.50 0.000
2 3.50 3.50 0.000
Pooled SE 0.000 0.000
U Treatments are shown in ¥ 31.
E 34 2AA AEFA
Treatments”
Items Storage(months) Pooled SE
C T1
0 53.07% 52.35 0.457
L* 1 48.57% 51.52% 0.620
2 49.01%° 50.94* 0.355
Pooled SE 0.597 0.270
0 12.92% 10.748 0.540
. 1 13.87* 10.26" 0.655
e 2 13.53* 9.91 0.616
Pooled SE 0.204 0.189
0 8.00 11.39 1.016
. 1 8.81B 11.41A 0.452
2 8.64B 12.15A 0.614
Pooled SE 0.188 0.321
0 29.07a 18.18 3.318
1 22.14Ab 17.30B 1.044
v 2 23.08Ab 14.49B 1.512
Pooled SE 0.948 1.142
0 15.22 15.69 0.611
1 16.43 15.34 0.319
¢ 2 16.06 15.68 0.181
Pooled SE 0.233 0.303
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0 31.75B 46.26Ab 3.536

h 1 32.47B 48.09Aab 2.643
2 32.53B 50.80Aa 3.097
Pooled SE 0.545 0.812

D Treatments are shown in 3% 31.

270 € =}
Treatments”
243 Faps] o
C
T1

Y 3. AY Ax 2aaAA A P Treatments are shown in ¥ 31

D
Items Storage(months) C Treatments T1 Pooled SE
0 6.91% 7.53% 0.132
1 6.295P 7.514 0.213
2
Shear force (kg/cm®) 9 6. 2650 7 460 0.210
Pooled SE 0.089 0.067
0 0.595¢ 0.79" 0.014
1 0.76° 0.85° 0.014
Hardness (kg) 2 0.87% 1.03% 0.340
Pooled SE 0.286 0.081
0 0.598¢ 0.79%0 0.457
1 0.76° 0.85° 0.620
Surface hardness (kg) 9 0.845 103 0.355
Pooled SE 0.597 0.270
0 0.51 0.72 0.540
. o 1 0.61 0.64 0.655
Cohesiveness (%) 9 0.55 0.59 0.616
Pooled SE 0.204 0.189
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0 1.13 1.38 1.016
Springriess (mm) 1 1.20 1.17 0.452
2 1.06 1.15 0.614
Pooled SE 0.188 0.321
0 0.31%° 0.574 3.318
. 1 0.46% 0.53 1.044
Gumminess (kg) 2 0.48° 0.61 1512
Pooled SE 0.948 1.142
0 0.35 0.88 0.611
. 1 0.57 0.63 0.319
Chewiness (kg,mm) 9 0.52 0.75 0.181
Pooled SE 0.233 0.303
0 0.15%° 0.2340 3.536
. 1 0.24? 0.29% 2.643
Adhesiveness (kgf) 9 0.04° 0.32° 2097
Pooled SE 0.545 0.812
U Treatments are shown in & 31.
® 36. T5HA
)
Items Storage(months) C Treatments T1 Pooled SE
0 8.00" 7.17° 0.193
Section color 1 7.834 7.25° 0.144
2 8.174 6.758 0.242
Pooled SE 0.099 0.121
0 7.58 7.332 0.144
Aroma 1 7.67 7.252 0.144
2 7.75% 6.585° 0.207
Pooled SE 0.099 0.133
0 7.92 7.25 0.183
Flavor 1 8.25 7.67 0.156
2 7.924 7.008 0.179
Pooled SE 0.085 0.147
0 7.504 6.585% 0.189
Juiciness 1 7.25% 6.922 0.161
2 6.834° 6.255 0.114
Pooled SE 0.122 0.116
0 7.75% 7.088 0.135
Chewiness 1 7.5 7.42 0.156
2 7.50% 7.00° 0.115
Pooled SE 0.101 0.099
0 7.92Aab 7.25% 0.161
Overall 1 8.174 7.675 0.121
acceptabﬂj‘[y 2 7.504° 6.425° 0.189
Pooled SE 0.105 0.154

D Treatments are shown in & 31.
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3£ 37, &AM A AR

Treatments”
Items Storage(months) Pooled SE

C T1
0 0.88%° 1.19%° 0.053
1 1.09% 1.38%@ 0.049

TBARS (mg MA/kg)

2 0.79%¢ 1.33%@ 0.092

Pooled SE 0.036 0.025
0 26.39 26.39% 0.102
1 26.39 26.22° 0.060

VBN (mg%)

2 26.61 26.732 0.059

Pooled SE 0.058 0.085
0 2.838¢ 3.43%° 0.181
1 4.11%° 2.428¢ 0.488

TPC (logl0 CFU/g)

2 4774 4.09% 0.196

Pooled SE 0.363 0.307
0 0.00 0.00 0.000
Coliform (log10 1 0.00 0.00 0.000
CFU/g) 2 0.00 0.00 0.000

Pooled SE 0.000 0.000

U Treatments are shown in 3% 31.

- A Az WERAAE 2HLN IAAFHAN FEFLL LHT 23
=

- A7 Bz F AT &8 (), A9t A

B, WYY, FRFE /48D, pH LS, WS, #5434 & 034 2 7sss

s anh AyzteEs thxTol HlEted Hg Tyt &, L, h, At A5 @ A7
A b (3 %), TBARS(A W4 £)o] =31, pH, $8, a(BAE),

A5AN} T A, O 7135 B Bd S e

<89

- A8F s AYE Ax TELANA ALY 2 di=F iy A= NaClF=P. 23
KCI(50%) = Al ¥ AE=Q 2(2.5%), EWP(1%), TGase(0.5%) 71 A #5ZHA AT+
6.5 o] ol 270 Lt BAAAR A FFF7E 10° CFU o)3tet WAL =9+1T)o0A 27)
47 FEde AV 8l Aoz addEn.
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Fof 7| &

TE A B FHekd 9 AF AEA | B
) - RAE NBANETY AY 40% | 40%
EF AZEARY 2 -
HEE ATEEY ST gas aeey 20% | 20%
AFA T FAEY
Al - LCF $A1F mgv 3% @3 2849 40% | 40%
- GAAER] T, AWE, fTUE 2 UEA
_ 30% 30%
A1%%) g o83 FE B nuT FF B
UEF oA &4 2| - Fx9 4714 AT biopolymer FH E
N . 30% 30%
Iabd s | Biopolymer ©44 2| wEo g2 Age =4
dd @ ARH We | - FRE AT EX HEE o83 b vitro
_ 20% 20%
FAF] HEF F7| 43 438 53 F54e 24
Aals @ okAaa A= |- ICR AP HEF Al &4 A7 A=
) ) 20% | 20%
2 Fogste AA 58 24
A2 %) - YEF AL &4 2 B4 79 30% 30%
UES giAd =4 9 | - A9 ol 8d SAE ML 30% | 30%
LCF SAE 7 - AL ol g3 SAFS] FAEH 7 40% | 40%
G - ARA Fh SAZY AR LAY 30% | 30%
HRE HAT AZT| g w ana 9esAEe a4AAY | 0% | 30%
A AP 2 mA" A
B - EFWALAY BE S8 T 40% | 40%
- UEF dALAl FEUHEe wE JEEF
o 30% | 30%
GG F =4 24
UJEE oA aAe 4 |~ 2% HAE HEF F AA 3 238
22dE | & 24 BAZFTE A 2 FEAYSE SIUEF HAZFE 5| 40% 40%
=4 3 AnAns 7|
HgE - 253% % 9 biopolymere] #H&3t o R 3
30% 30%
Ql
2% 5) - ARA 24 D AhrE 30% | 30%
AA S ATE WF | - AR 2 A9 FF AT FL AT 40% | 40%
= g $AE 32
A= - JEF dALA B8 SAFE AzTH 2 30% | 30%

- 328 -




) - AUEF SAF it A 30% 30%

HEF AR R ART | - ques $AF gmas 2 30% | 30%
SAEe] NPT
719 @ Aol - AVESF SAF #E NF 9 A" 40% 40%
— pHlolo = AE, FEE o S} EE
CIEES rele . W EEET | am
saAzas Fq o | o 2%8% Azd A7
- ERAEYL ol g FAEEL A 30% | 30%

40% 40%

- 299 2 %A 3§ SAE AYEFA 3
30% 30%
(28 %)

AT A% We & | -
AFS AUEEA AY

9 fE71% 47 -

35% 35%

35% 35%

482} Needsell B-$3l= Well-being 2]Z A Fo] 715 Ao|t}

UEF A3 #dad wE 18U A 5 s FHe] tF Fad o,

O dHF83%
- HEF Adsts A AA 2 =7k BAdelr] &l AEFEel 458 4 AR
S E=E AT
S

]
H
- E) ) HmY ok AEAg] Awel Sl Agste] AEAY Ao olAT 4
o}
E

e AEZ7H7F obd AAA SARAG dRbRlEo] olsfstr] ol
= o] AFFAel A &ste] A3} = o w0l AT
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- 5= 34
O A@ZAAEAA 2 e e, 8388 &m 2E, & EQ A 28 5& 5%
O A3dddeAes adol AAH, HAEH7E 54
O Add 7o AedE 2 AL 4=
O 2434 A7l 234 dbdsHo] 73
O F 13] o 234 AAHAS 24
O stet=d e frafidol A3 ne A0S Z&
O Ad3 A2 298§ 7heely A 55 2§
O 712 +4 A7 2 A5 Adrle A 2s &<
O a3 Ao £317], RET, F5%F, A& dAFL S0l HA
O AlefdeltdS AAste] #efsta HAUERCZ {4
O BE 3st=d &7]oe sedo olF, A4drad, 8 == MEda 59 Heo=z A4
ghllo] Fz}
O #H A5 9 Bagsd £33, i 59 &4
O 434 IAAES 257 A7z ez 434 dad u s 313
10. 772 3A12 ez d743
o EEA| | AR [ SRR
= P =] ()] = =)
S Py N s o3 lr:j\:ﬂlzﬂxl/ Impact XH<E (SH=AMAL (SCIO'%—/
=3) 714+ 585557} Factor | /5315 | == | 83k
B 29 [ FEAMD| B
Effects of the
addition of blood Journal of
plasma proteins on the Science
hysico-chemical R el of Food
properties of <ot and
emulsion-type pork Agriculture/
sausage during cold H| =
storage
Quality changes in
fat-reduced sausages LWT -
by partial replacing st good
1o | sodium Ad3er] | = clence 2018.11
2 | = | chloride with other sgstn |7 and 2717 01 Ea SCI
chloride salts during Technolog
five weeks of yas=
refrigeration
Antihypertensive
fides imal Food
eptides from anima
3 | =% pep ) Y g n | w4l A A} Chemistry/ | 4.946 | 2017.02| <& SCI
products, marine
, o=
organisms, and plats
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Analysis for change
in microbial contents
in five mixed Kimchi

technology and
sodium replacers

starter culture and Food
commercial lactic Science

. 2018.11.

=& | acid 2l and 1 =5
bacterial-fermented Biotechnolo
sausages and gylst=
biological hazard in
manufacturing
facilities
Analysis of the
effects of biopolymer
encapsulation and
sodium replacement
binati Food 2018.06
combination .06.
=i Al Chemistry/ =
technology on the o 01
quality characteristics °
and inhibition of
sodium absorption
from sausage in mice
Quality
characteristics of
fat-reduced
emulsion-type pork
ype P LWT- Food

sausage by partial )

o science and 2018.01.
=% | substitution of o=
. . . technology/ 01

sodium chloride with
. . SlR=A= A=t
calcium chloride,
potassium chloride
and magnesium
chloride
Development of
sausage with
inhibition of 60% Food and
ws sodium intake, using o bioprocess 2017.10. b=
biopolymer technology 26
encapsulation [A]=




Chemical
compositions of
emulsion-type pork
sausages by addition
of non-meat proteins

2017.06

Linear regression
analysis on quality
characteristics of
emulsion-type pork
sausage by partial
substitution of NaCl
with CaCl,, KCl and
MgCl,

>

o

Z| A}

2017.06

Effect of addition of
pig blood plasma on

emulsion stability and

physico-chemical
characteristics of
pork emulsion

2018.05

Effect of halophyte
encapsulated with
biopolymers on the
inhibition of sodium
absorption in mice
model

>

o

Z| A}

2017.06.
26

Development of
Sausage with
Inhibition of 60%
Sodium Intake, using
Biopolymer
Encapsulation
Technology and
Sodium Replacers

A A 2}

2017.11.
08

Screening for
microbial growth in
five mixed kimchi
starter culture
fermented sausage
and microbial
contamination in
manufacturing
facilities

El
>

A A}

2018.05.
25

- 334 -

Jf

¢

o)
i

Jf

¢

av)
I

e
ay

AV
iy




Changes in

resistance to and o
imicrobial activit e 2018.05
14 [sps)| MUmCTObAl AN o 5 maaa| Azeta | 10| | B
of antibiotics during B 25
- Elec
In vitro human
digestion
11. 71E}ALE)
12. A3 &3
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ATNEEIA 2E

(&) YEF A 2 A W F5& A 7S 283 d3ATFE 13d SAF
N Bk s
¢ | (4 %) Development and industrialization of health oriented high-quality meat products
using reduction and absorption control technology of sodium iz vivo
FHAT7 e e o ) Z =
2 (S =t = B o T (&%) BFFF=
_ zH [} A}
o7 4 B (dw) Brej A
Al 715,000 = A T 7] 3| 2016.07.07. © 2018.12.31.(2'3 670¥)
A TN AREd }
° o 530,000 % 9 12
AT 7R RER]
(715, 000 3 =+ o
’ AR:R A==y 185,000 ol 12
73 %) ] ﬁ T ue Od _?_ % _{’: IH T
A7 B2 9)elg

- HEF A &% 60%E 71 AQ SAF AL
2 EHUEF A &3 40% o) + HEF AWFST A A 20% ©17)

- SAF 72T E AY

- AgEt gy

- LCF SA% widnl 3% 34 A8Ad

- AFY 3 SAFe dFH AT

- A9 2 AFA HESAFY dRH LA
- YEFHA LAY B4 F 8768 79

- AUEF SAF dFAHTAH AL

- AUEF SAF FYL F9]

- AYESF SAFE = MF 2 nAE

- @A E] Fx, AHEE, fEuE 2 HEAE ol &d 8 F vuE I 24
- 3tx9) 47}A A9 biopolymer £F % Hxo] wE AgE =H

F2E WM =5 HEE ol &3t in vitro 23 d3& Tl %—#% 4

ICR 2dF o YEF HALAE H7F AARE Fost] A F8 573

UYEF Al &Ale FE20Hd e YEF 3§ 4 A

a3 9AE YEF F5 A 2 &3ts 54 9 $EATES FIUHEF HAZFTE 5 573

233 g% 2 biopolymerd] &3 o5 <l

o)l 2 ZElH, gAY, F2E o] 83 JEFO 423588 A7s AF

A S ol &3 SAFS A=z

9o FoEte] EHS 53 UEF BAy 9 2 Ay 1Y

YEF A &4 5 54 71
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A T8 AEI 7R A F7 SN EALY
¢l 3o} gz w9l
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ZZ A 71 A A ke FZA YA 71 A BHA] ek
E¥ A D AAY F5E AANEE 3
oA g | TF A S A e SAZIEE B oy A
3 A} Ay nEA SAE Y L AdE
A7)0 AT
o =} 71t 7z W 7F Al
] 5016.07.07.-
1A% 160,000 55.000 215,000
2016.12.31
93hol = 2017.01.01.~ 180,000 60,000 240,000
AT73E i 2017.12.31 ’ ’ ’
o 2018.0L0L-
A 3ol 190,000 70,000 260,000
(H9) 2018.12.31
429 =
bAA =
2016.07.07 -
A 530,000 185,000 715,000
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I. 97158 2AE

AFATEE
(oq?ﬁ];Awg . NEA | BHAE W] AAHL
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SAF 71 2EAAGETAH AHY 40% 40%
At st Ay 20% 20%
LCF SAF wigv] 3% 34 H8A8 40% 40%
A% i SAFY dRHEAH 30% 30%
A¢d 2 AFA BE&5AF] AR AN 30% 30%
UHEFHALA Y B F 8764 79 40% 40%
AUESF SAF 8 AL 30% 30%
AUEF S5 4 &0 30% 30%
AUYEF SAF A= /13 9 oA 40% 40%
AAAER] T2, dHZx, f3UE 2 HEAE o] &3 & 30% 0%
2 v g = B4 ? 0
Fxo] 47FA A T-ek biopolymer 7/ 3 &l mE A 20% 20%
4E A
FxE AU =5 HEYE ol&std In vitro &3 APE

cig ] 3 : 5 I ¥ |83t In vitro 3 4 20% 20%
5o F4E 33
ICR 487l YEF oAl 248 A7t ARE Folaho 4

_é fl-l YEF A i b A wolake] A 20% 20%

A Fs 573
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A3 dAE JEF F5 94 9 438 =A 9 =2E24F

3} ; A FET ]_ & =54 =4 10% 10%
< BIYEF AAZTTE T 54
&e 2 9 biopolymere] &3} of R &<l 30% 30%
Hio| @ & , HAE, F=E o] &3 YEFY &3t&S %
71391 oqj‘ﬂ o A ] YEFO &3t&S A 0% 0%
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A A-E o83 SAF i 30% 30%
A AS o83 SAFY FHEY 79 40% 40%
Az 24 H HJobeE b 30% 30%
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