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Table 1. Chemical composition of materials (%)

Moisture CrUd? Crude Ash

protein fat
Ham lean 72.9 22.4 3.8 0.83
Fatback 14.9 1.58 82.9 0.54
SPI 6.0 90.5 0.37 4.24
Na—CN 5.0 93.6 0.65 4.28
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Trimming

Chopping by meat chopper
d=8 mm)

NaCl, phosphate salt,
! pickling salt
Grinding by silent cutter
| for 2 min
! Na-CN flour
Swelled ISP<—ISP 1:
Water 5

h—‘ mixture for
5 min
I Ice or cold water(1/2)

Grinding by silent cutter
for 3 min

Sucrose, ascorbate, MSG,

commercial frankfurter
seasoning, potassium

Vi sorbate.

Grinding by silent cutter

for 2 min

Ice or cold water(1/2)
liquid smoke, trimmed and

chopped pork back fat

(d=8 mm)

Grinding by silent cutter
for 5 min
!

Meat emulsion

Fig. 1. Procedure for preparing protein substitu-
ted meat emulsion

Table 2. Formulations for preparing meat emu-
Ision and protein-substituted meat emulsions

(unit : g)

No sub- |15 % sub- [30 % sub- | 45 % sub-
Material stitution | stitution | stitution | stitution
Lean(pork) 5135 433 352.5 272
Fat(pork) 315 318 321 325
Iee or cold
water 139 197 255 313
R
Pickling 15 15 15 15
salt
Phosphate 3 3 3 3
salt
NaCl 15 15 15 15
MSG 3 3 3 3
Frankfurt
seasoning | 12 12 12 12
Potassium
sorbate 2.5 2.5 2.5 2.5
Sucrose 4 4 4 4
Ascorbate 0.5 0.5 0.5 0.5
Liquid 1ml Iml 1ml 1ml
smoke
SPI/Na-CN
100% /0% 0/0 20/0 40/0 60/0
67%/33% 0/0 13.6/6.3 26.8/12.5 | 40.2/18.8
33%/67% 0/0 6.6/12.7 | 13.2/25.1 | 19.8/38.2
0%/100% 0/0 0/19 0/38 0/57

* Pickling salt contains 8.4 % NaNO; 1.0 % Na.CO; and 90.
6 % NaCl.
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Texture profile analysis(TPA)

A4 A ZE2- slicer(Berkel, Germany)Z ©]2-3}o§ 15mm
o] TAl2 RRE S Bourne®e] vilell ulzl Instron
Universal Test Machine(High Wycombe 1140, England)

© & two-cycle compression testE- 9 ch

Table 3. Operating condition for Instron texture
profile analysis

Instrument model Instron universal test machine 1140

Thickness of sample 15 mm
Clearance 6 mm
Plunger diameter 5mm

Cross head speed 100 mm/min

Chart speed 200 mm/min

Mg 5%
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Table 4. Relation of color difference and sensual
difference

Color difference(E) Sensual difference

0 — 05 Trace
05— 1.5 Slight
1.5— 3.0 Noticeable
3.0— 6.0 Appreciable
6.0—12.0 Much
12.0—above Very much
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Fig. 6. Effect of protein substitution levels on In-
stron adhesiveness data for products(Q : control)
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100 67 33 0 % SPI Table 5. Effect of protein substitution levels on
0 33 67 100 % Sodlum Instron cohesiveness and springiness for products
caseinate

Substitution SPI : Sodium Cohesiveness Springiness
levels caseinate(%) (mm)
0% 0:0 0.52 20.0
15 % 100: 0 0.50 21.4
67 : 33 0.49 214
33:67 0.50 20.7
0100 0.49 19.0
30 % 100:0 0.51 20.3
67 : 33 0.52 20.8
3367 0.50 187
0:100 0.48 19.1
45 % 100 : 0 0.49 19.8
67 : 33 0.49 20.9
33:67 0.48 20.0
0:100 0.46 20.0
FaAd-e Fig. 6, AA& Fig 7 el P42 Fig 874
)

Ax oA 430 FE4F A8 top A
< 2 SPInkew Whe 22 oAl o] 44
ol wet oA AR Axs ZAadtdck v
Na-CN & o] £FEL dAYE wie 94 52
o] 15%¢} 0% wl T Aol WA= 30% 2} 45% 0l A
£ 2 Holsh UAl @akeh Be A $EolAl & SPIR



gl 818l 5] =] =337 (1990)

o2 g Zeo] Na-CNe 2 tfagl 7wt o Ag
2 H9loun] SPI/Na-CNe] 885 7 7 Axo|ch
2E A2 77} controlith ¥reko i} SPI 15% ofj 3=
control e} £ A= g Bk o]& 43| SPIE 3

7 ol RS byl 2 Holxlx e Aulel A 7
4T o 35k Bksl] ATl A2
$A4L 7 AT 05 e $AF ek

controlo] 7]]0 1 45 %% Na-CNute 2 gk 77}

K

g 2gkeh e BA $EelAE Na-ONel wlgo]
AL4E AL FolAel oAl £E7lE 45 %9
= 73 ket

QeE4e wE

< ATl A AL AdAg AFAE Bl
o] thA] $F7e| Xpolit SPI/Na-CNej| whg Xpo]of 4]
oA gl 7 ske FolE & giglrh o]: KeetonSDe] A
Feot fAlstet

Fa4e A FFe] 2245 Aaste HEE 2

ot 15% 5 HAl¢ 52 7} controlic} 23
o5& +4% 2otk = SPIRS] HATFA NaONe)
dAlFueh 5 44§ 2ylov] SPINaCNe| £%
Wk 2 32 3wl

A4e A o] TAUSE astE A Poln
2e oAl 4%
NaCNwhe 9& F7} 7 2keh = SPLNa-CNS

£% HrAelE chate] NaCN9| ulgo] $71445

Qo

o H
7AAe 7rasigiek 15 % SPI tjAl++ 2312 control
B} o7l =9kew] o ¥kl A )= control¥.th H&
2% Bk olalg AL 7 AelFke] 2AAlo]
w3l Ao Kol Axol ololA] v EFdm A
=8

A3 A (chewiness)-& WA Fo] AAFE g3}
Hojgm SPIgte & oA e ¥+ /b3 E9ken) Na-CN
A7 7P e £2E Btk = SPI/Na-CN9
&3 #A7HAloli= Na-CN9 ulgo] AALE Az} e
2% Rk SPInte] oAl ol A dhAl 573 2ho]
dAstgdew] SPI/Na-CN&J £§ A 7}Aell+= Na-CN
u]-go| FolA4-E 16%d4 0% oAl 32k 2}
J& Aot D BAA 46 %7k Aol HAp zteolH
A g Aol A5 SPIuto 2 15% o3l 7%+ control
iv} 2 $A4E Bk

Lo e —l\r

o
N

L

ol 7 Aty Aol HEoh FAANA a9
Agt ExJo] gl SPIZ} ojg] =z EA4of4] Na-CN
Beh Eokoh = SPI/Na-CNe) 28 #H7vlol] w& =4
A BoldL Ao WY 4 giglend SPIR Whe £F

2] 22" EMo] 932 control Bt} o Al

< Bk

il 2l elh FA5

A NaCNel Wgol 243 adiel SoE AHE

Bk b 32 15% oA 0% tjdlE % v+ SPl/
Aot B

Na-CN¢| u]ge] fAgle] AdAsA F713)
%ol A 45 %2 AL F

sk Aol oI5 Table 4% FEo2 B

 controlzh = ¥} HFete) Aol FHE %3l
o= AY 4 o Holgieh o)2)d L, a, bkolt} A)
o) Wk gohlAel oAl oy $44e et

Z9]9)o]u} SPIv} Na-CNo A7 xlo]x $¢lo]e} Al
ZHelvh & Eoll A9 Adle SPI= sz el 747gk
L Na-CNg gdelgledl olfe] Wiggens A%
o Ao g Folovt wWguiet Aot AAE
5 Holx &

AFo] 3t BzA+ A3} o]F Duncane] o
wjmHo g $LA3 A3l Table 7, Table 83 Zch
=

extureo] A= A SF0] FoPd4E At Ut

?

Table 6. Color and color difference for products

Substitu-  SPI/Sodium L a b AR
tion caseinate ) (Yellow-  (Color

level (%/%) (Lightness) (Redness ness)  difference)
0% 0/0 65.94 11.06 16.54 0

15% 100/0 68.32 9.96 17.48 2.79
67/33 69.56 10.02 17.74 3.95

33/67 69.58 10.53 17.98 3.95

0/100 69.08 11.23 17.85 3.41

30% 100/0 69.46 9.92 19.26 4,59
67/33 70.00 9.74 19.28 5.07

33/67 69.16 10.88 18.90 4.00

0/100 69.38 11.04 19.10 4.29

45 % 100/0 68.74 8.80 18.88 4.29
67/33 69.68 9.25 19.55 5.13

33/67 72.04 8.94 19.02 6.92

0/100 69.96 9.84 19.08 491
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Table 7. Average scores and Duncan’s multiple
range test of sensory evaluation data for the
samples

Sample code  Texture Samplecode Flavour
*15-100/0 7.0 15-100/0 6.0
control 6.9 15-33/67 5.6
15-67/33 6.7 15-67/33 5.6

15-33/67 6.4
15-0/100 5.8

control 5.4

30-0/100 5.2
30-100/0 5.6 t 15-0/100 5.2
30-67/33 4.9 ‘ 30-67/33 5.2
30-0/100 4.3 30-33/67 5.0
30-33/67 4.1 30-100/0 5.0
45-67/33 3.9 45-33/67 4.5
45-33/67 3.6 45-0/100 4.1
45-100/0 3.5 45-67/33 3.9
45-0/100 2.8 45-100/0 31

*15-100/0 means that substitution level is 15 % and that
SPI1%/Na-CN% is 100/0.
Scores based on 9; excellent, 5 ; average, 1; very poor.

Table 8 Average scores and Duncan’s multiple
range test of sensory evaluation data for the
samples

Sample Sample  Total

codep Color codep acceptability
control 6.7 control 7.0
15-100/0 5.9 15-100/0 6.8
15-0/100 5.3 15-67/33 6.1
15-67/33 5.3 15-33/67 6.0
15-33/66 5.1 15-0/100 5.7
30-67/33 4.9 30-100/0 5.1
30-0/100 4.9 30-67/33 5.0
30-100/0 43 30-0/100 4.6
30-33/67 4.8 30-33/67 4.4
45-0/100 4.8 45-67/33 4.2
45-67/33 4.4 45-33/67 4.1
45-33/67 4.4 45-0/100 3.8
45-100/0 3.2 45-100/0 3.7

15-100/0 means that substitution level is 15 % and that SPI
% /Na-CN% is 100/0.

Scores based on . 9 ; excellent, 5; average and 1 ; very poor.
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Table 9. Cost of main ingredients for lkg meat
emulsion

Substitution SPI/Sodium Cost

level caseinate(%,/%) (Unit : won)

0% 0/0 2,369

15% 100/0 2,108

67/33 2,134

33/67 2,158

0/100 2,183

30 % 100/0 1,847

67/33 1,896

33/67 1,945

0/100 1,997

45 % 100/0 1,587

67/33 1,661

33/67 1,738

0/100 1,812
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Quality Characteristics of SPl and Na-Caseinate Substituted Sausage for Meat
Protein

Yun-Kyung Cho, Seong-Ki Lee* and Ze-Uook Kim(Department of Food Science and Te-
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Abstract : Meat emulsions containing 0, 15, 30 and 45 % of soy protein isolate(SPI), Na-
caseinate(Na-CN) and their mixtures were prepared in order to determine the effect
of these non-meat proteins on the physical properties and their sensory quality in emul-
sion type sausage. It was found that SPI was better fat stabilizer and better binder
than Na-CN. The mixtures of SPI and Na-CN didn’t exert any significant effect on
emulsion stability. From the texture profile analysis by using Instron two-cycle compres-
sion tests, decrease in the substitution levels and increase in the ratio of SPI/Na-CN
resulted in a significant increase in the textural values of hardness, adhesiveness, gum-
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miness, chewiness. The finished products showed that the substituted product for 15 %
meat protein had higher textural values than the unsubstituted product. The sensoty
quality evaluated for the final products showed no significant difference between the
SP! substituted product for 15 % meat protein and the unsubstituted product. However,
all of the substituted products for 15 % meat protein and some of those for 30 % sub-
stitution with SPI and 67 % SPI received higher scores than average.



