AEg - o3l 228 - gy

SEvEle] 2 A SFFE 19999 8,163%F <14 2003d 16,302%2 wWEA Frlstn o
on 53] AFE T AMSFFIL 19999 ALSFd vlE) A 2] ol FU1E B AT
T F7td B& 3dE 6}-1- At A AF=AXE AFete AAs] A AFeE
AHE7) dEe] H2 ZF gevise Ud 8o EAAHT o E AFE v}
T ¥ 95%9 AF 2HOIES FEEI NS 2l FAE Hojdr] A% @ wHem

2sle B4 LNNE Azsel T AFENL Y] skl B 2AA), 27
+AAL) 2N, AAZA) 2R A7 AFE H @,
R

2arle =% A3 FYd B0l THSA AMEEglen HA AR FALL
2447 B ddE d8E T T3] FHFd ek 0%EHA L] 100%), 50%(F
7] 50%+ A 17 50%), 100%(E17] 100%) HMAFE Yol E45%T). 485L
Beg A AAzAe AASNL E§ FAYE B2 S AASE 7 mm plateE F43
o 72X B9 421C JARAA EASAT 2AAE Fig. 19 A4 wet 484 9
A7 AE Table 13 #& WguE  Azsiglch FA7ML7I(FMT2002, Berimex,
Germany)& ©}43ld 50CoA 308 A=A 3 208 549 434 E ol 3 AEY
Ferzt 72Co 288 A d# F ZEE FEAM Y AFER F 334
4x1C)NA 8% Bd ¥ BMsql

AN R FA(FE, a9l 2, 238)E A0AC1990) ol o8 ¥As%o
9 pHE A AZEE AF 10 g& FHF 90 mH 7 homogenizer(DE/X520D, CAT,
Germany)E 14,000 rpmolA 187 #3849 pH meter(WTW pH Level 1, inolab,
Germany)2 £33t Ze2HE &% 542 48 AE 30 g9 50 w0 4% BHTS
50 m¢ Folch $9(MeOH : Chloroform = 1 : 2)& ¥o] 183} #2389 Whatman No. 1
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AR Ay g 1/4 A= 0.88% NaClZ ¥ol £FF o& 3,000 rpmolA
1087 33482 g48e ¥ 45 AAsl Whatman No. 1 A4HAE AZYA
Na2S04E o] 43t #&& AAsSY. oA g9 FLFzAA FHEAA AEE
&% % 100 & AAFY Saponification A12F(33% KOH : ethanol = 6 ! 94) 5 mé3}
Internal standard(0.4% S5a-cholestane) 0.5 m{2 ¢} 60TAAM 1AL AX 7HEsio 4
2ol 23 g FHF 5 mH} hexane 10 M Y31 EE o 1A 5 & BARA
t}, A&% Table 29 2-& %A GC(Agilent GC system 6890 series, USA)E £4
ate] oo} FAog At 1 AE AFY ALFF F3d 100 g7 FU2HE
gFE At

sample 3 3HH Internal standard 3%
&) ek = Int 1 standard
Cholesterol ##(mg/g fat) ; ;:; standar sample =71

Table 1. Smoked sausage formulations using horse meat concentrate

Horse meat formulation level

Ingredients 0% 50(%) 100(%)
Horse lean meat - 35.81 71.63
Pork lean meat 71.63 35.81 -
Pork back fat 14.32 14.32 14.32

Ice 10.74 10.74 10.74
Salt 1.40 1.40 1.40
Sugar 1.00 1.00 1.00

Phosphate 0.25 0.25 0.25

NaNO2 0.05 0.05 0.05

MSG 0.15 0.15 0.15

¥hite pepper 0.13 0.13 0.13

Mace 0.05 0.05 0.05

Coriander 0.04 0.04 0.04

Allspices 0.05 0.05 0.05

Ginger 0.03 0.03 0.03
Garlic 0.08 0.08 0.08
Onion 0.08 0.08 0.08
Total 100 100 100
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Horse and Pork lean meat
4
Chopper(7 mm plate)
4
Refrigerator(48.5C)
3
Silent cutter(CR-40, Mainca, Spain)
3
Stuffer(Kontil15, GS, Germany)
2 4
Smokfng Smoke house(FMTZ001, Berimex, Germany)
Cooking
4
SCh‘“‘.“g Refrigerator (4.5T)
toraging

Fig 1. Flow diagram for smoked sausage manufacture

Table 2. GC conditions for analysis of cholesterol content

Item Condition

Instrument Agilent 6890

Oven Initial temp: 290 C, Initial time: 30 min
Run time: 30 min

Inlet Initial temp: 300 C, Pressure: 10.87 psi
Split ratio: 20:1, Gas type: Nitrogen

Column Agilent 19091J-413

Detector Temperature: 300 C, Hydrogen flow: 35 mi/min

Air flow: 350 mé/min, Combined flow: 45 ml/min

AEAL Chroma meter(CR 300, Minolta Co, Japan)Z BWE(L+), HHE(ar), AT
(b*)E Hunter 322 33 &A3lged, EFHE Y=90.8, x=0.3144, y=0.32102] #xje}
AL A3 #5544 Hole FHE 2599 109 Adsld goshyl A 15 ¥
¢ AAAJAAZ ANEE 7HEstd AFY ), A, UEE, *F V54 E 7dHer
At es do=1. w$ Hdud=2. 2F Hdt=3. dAE FTAE ¥u=4. 2F v}
=5 v} ¢ Fol=6 ties] Fci=7), EAEYL SAS program(SAS, 1996)2 o] &3jo
4 9 Duncan® ©5HA-E AN HEFTY F94(p<0.05)8 AA3%

[
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Table 3. Proximate composition of smoked sausage formulated with horse meat

Horse meat formulation level

Item

0% 50% 100%
Moisture(%) 65.83+0.05° 66.75+0.29° 67.10+0.14°
Crude Fat(%) 16.80£0.11° 15.9040.15° 15.60£0.09°
Crude Protein(%) 14.7740.06 15.0910.12° 15.01£0.02®
Crude Ash(%) 2.61+0.18 2.26+0.17 2.2940.15

All values are meansdstandard error
™ Means with different superscripts in the same row differ significantly (p<0.05).

dnr] FHFe e 2AA] GNEE B425 2] el x5 £ 99
ol wa AWFFL ‘s%%kﬂ}(’l‘able 3). &AA pH AA T3] FHFo] EFE &
& BA¥E Bilen, FHLHE TF 7‘}017} AAHTable 4). F=2Z 2ol& UER
F5E T ool AFNL 21r] FHFol 2€FF L &l BRI a #@3F b go] FolA
£ 3%e Jehlidc sAw 23] ?:} Fol W& 2AR 23 Aolg A A A
g7 ool fden, #sH B 9A AT} Fo4& vehlA ddkHTable

6). stAlRt AF YoM ohe AT Bo i & HAFE W

Table 4. pH, cholesterol, color characteristics of smoked sausage formulated with

horse meat
Item Horse meat formulation level
0% 50% 100%

pH 6.1940.04" 6.2740.01° 6.38£0.02°
%‘g}fg&eg‘ 31.22+0.98 27.6145.93 28.98+1.88
L 67.35+0.35" 59.31+0.25° 56.2640.40°
or a 10.93+0.10° 15.04+0,09° 16.76£0.11°
b 7.59:£0.04° 8.57+0.06° 8.96+0.04°

All values are means istandard error
"° Means with different superscripts in the same row differ significantly (p<0.05).
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Table 5. Texture characteristics of smoked sausage formulated with horse meat

Horse meat formulation level

ltem 0% 50% 100%
Hardness(kg) 2.20+0.09 2.47+0.08 2.50+0.15
Springness(mm) 7.50+0.44 7.62+0.60 7.76+0.45
Cohesiveness 0.93+0.07 0.7610.13 0.70+0.08
Gumminess 2.0610.24 1.87+0.30 1.78+0.29
Chewiness(kg) 15.64+2.53 14.23+2.53 13.51+1.70

All values are meansdstandard error

Table 6. Sensory characteristics of smoked sausage formulated with horse meat

Horse meat formulation level

ltem 0% 50% 100%
Flavor 5.11£0.39 533024 5.2220.40
Color 4.33+0.50 5.1140,35 5.33+0.24

Juiciness 5.67+0.37 5.67+0.29 5.56:+0.34
Taste 5.44+0.44 5.11%0.35 5.33%0.17
Acceptability 5.5620.38 4784043 5.0040.22

All values are meansdstandard error

g B3 AuERY dFoE NFEAF AXE AR 712K EE
g F38 AAA AFFHE 2AEAY 7] F39 24
A 23 9d @l %3 A%
< 3%s myoH, Fuxy
8 "ojxA gkgteny, 33

5 2 A w3 FAHA A sk
on] AFMIME e AYF Bt thd ¥ AFE ¥tk weby Tar] &HER

FEAEL Axstd S4A AuRdA ook F g Aol

o0
EY
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