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Table 1The effect of time, fat replacement and gel dry matter (Konjac-Soy Fiber) on pH and Water
holding capacity (WHC) of low-fat sausage.

Fat pH WHC
replacement- Time(day) Time(day)
Gel(%) 0 15 30 0 15 30
50-4 6.13+0.03**  6.13£0.01**  6.15£0.04*  79.90+2.90*  79.70+1.00**  73.10+2.70"*®
50-6 6.12+0.02°®  6.13+0.02°®  6.18+0.02"*  83.50+2.60™*  79.80+2.40**®  74.60+2.90""
50-8 6.11£0.01°°  6.15+0.01°®  6.18+0.01™*  79.70+4.90"*  76.00+1.50""  73.90+0.60°**
75-4 6.13+0.03"®  6.15£0.01"*®  6.17+0.01™*  80.90+1.40*  80.50+0.90*  73.70+1.70"*®
75-6 6.12+0.02°®  6.14+0.01°®  6.17+0.02"*  79.70+1.30""  76.50+£1.20°"  72.60+2.20""®
75-8 6.1120.01°°  6.15+0.03"®  6.19£0.01**  80.00+2.70>*  78.90+2.30*  74.30+1.30™*®
100-4 6.12+0.02°®  6.15£0.01**®  6.17+0.02"*  77.50+3.00“*  74.00+ 2.00°*®  71.00+0.50"®
100-6 6.13+0.02°®  6.15+0.02°®  6.19£0.00**  79.90+1.70°*  72.10+1.40"®  71.20+ 1.80°*®
100-8 6.12+0.01°®  6.17£0.01**  6.18+0.01™*  81.60£0.70™*  79.90+0.70*  75.60+2.80*®
BLF 6.12+0.03**  6.14+0.05**  6.17+0.03"*  87.70+2.30""  72.70+2.20"®  71.50+1.30™*®
BHF 6.12+0.02°®  6.15£0.02**®  6.17+0.02"*  84.90+3.20"*  80.60+2.20*®  79.20+0.30*°

Means with different letters differ significantly (p<0.05).The different small letter in each column and the capital
ones in each row.
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Table 2 The effect of time, fat replacement and gel dry matter (Konjac-Soy Fiber) on Weight Loss and
Vacuum Loss of low-fat sausage.

Fat replacement- Vacuum Loss (%) Weight Loss (%)
a g’ei“(ﬁf) ¢ Time(day) Time(day)
° 15 30 15 30
50-4 2.774+0.118 3.51+0.34% 0.96+0.03% 1.91+0.04
50-6 2.6740.19" 3.61+0.44" 0.0120.01F 1.40+0.10°
50-8 2.8240.349 3.26+0.33" 0.0120.01F 0.92+0.03%
75-4 3.3340.22% 3.51+0.26% 1.05+0.05° 1.53+0.49°
75-6 2.88+0.09% 3.36+1.19" 0.93+0.03° 1.8440.04
75-8 2.3240.11 2.94+0.079 0.75+0.02% 1.48+0.04°
100-4 3.3440.11°" 3.93+0.06° 0.93+0.03¢ 1.85+0.04°
100-6 3.4240.13"f 3.80+0.08° 0.95+0.04% 1.95+0.03%
100-8 2.7440.209 3.45+0.23% 0.0120.01F 0.97+0.03°
BLF 3.82+0.29 4.79+0.08 0.5440.01° 1.43+0.05°
BHF 2.51+0.47" 3.05+0.29% 0.45+0.06° 0.86+0.01%

Means with different letters differ significantly (p<0.05). The different small letter in each column and the
capital ones in each row.
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Fig 1The effect of time, fat replacement and gel dry matter (Konjac-Soy Fiber) on Hardness

5556 G S e e 0l (2 5 o ) JS8) b
(P<0.05) v 53 Sios 5 J5
(P>0.05) whaw 53 s oa5Selr LsSU 3 5 ls ome
S g Sk amlis S 4 g LSl s ae
m e Do b S s (SIS Ol b 3§ sere
aglie S Gemen (Y IS0 3l B s

i osle B QLa)

Gldse i (V) gdy o bey Lads s
6 s 4 S sk oS S Ol b U
o 8 Y5 ol ol st 4SS 3 IS sk
GLdslS 0ls wnnS W @ s OpeVse b
Wi sad (o Ol 28l sl (165 0055 (b (5 2

[A]ws



sl d 5G5S Sy s b 5 S a5 )8

4 e BLSL U5 AL sl Lo )a 10 5 VA S NG
b oy el 5 edd bajlisle 505 aslen 5 iy oS15
G5 Lles (b LIS glads gad S o 30l JLis @
OLan 5 puile Uyg) [YA] s sdalie (g5 sme 3D
P S LS S s addlas il (Yot )
Sl Jy Sl S LT 6 oS sle Sl
wlie ol Jiass bt b oS [TV] 5p5 aadle LB
53 50 &S as e 0l (2 5 o Y K)o
The 2 S Go e oSl s Ol LsB
s S5 Sas el Ll oesy b oae (P<0.05)
foomme 53 il Cokes , 8B (P0.05) (5ols e
G G s 4 Sk (S Ob b
Lo (Y (K3 35 do)s 0 350 2alS () 5 il
o & e O Sl Sl Ao 1
JK2) 55 Aoy 4 spde Sl 5 s allS (gyls e
Ol (b IS ot soi Copas S las s (Y
Dl R RSl Aoy SR L s sl
O 6580 Cotes oy 53 (Y01) 0L 5 Silpe
S S o ol Ces S Ul S
52 Ssn 5 e O Geios ol 53 J- [Y4] e
wr Z3L Sl s Coes et s dl Jlals
6305 3 VL e Sltel SIS (ol s s Slaslas
Azils als gla
o3 5586 53 &S das o 0L (z 5 o oI Y IS8) o
(P<0.05) (s)ls gme 3l 53 0y kB (55 (u50Lr 5
R Ok LBy JS S el il
G Olay (b 6 gamn 53 sl 0350 (P>0.05) s sns
ol ol sl S (gl pae Doy 4 O Sl
doss SRl Lo (Y JKE) sy Aoy £/0 50
Goldsme S o 4 O B Olss Sl ez Sl
(oY K8 3 Aoy V0 35> ialS ool 5 ad wuls
Obej b U ladisad Oy r <Ll 5 eyl o
Dl RS RSl Aoy SR L s IS
ool O g CLBYNY) 0L 5 Silgs . i 5 Gb
2 omen [YA]owd B s Saasn s e oy
(st A (TN 5 DS 55, L5158 el

% Luruena-Martinez et al

s ARl Ao GBI LS b 0l (Sl
Vo mhw b (P<0.05)  (solsime oo 4 (Soupy
s L gl Ko 5 31 () JK) il 2nlS o
e Do (S J5 S el Aoy SR L
A A3 A5 03 e 5 ORI Ao VS s 0l
Sloaised Sowsy S sy 0 (g ) SS9 S
o el il Rl eSS Ol (b WU
b Sell @l e Saws(Yer)) OLes 5 KL
U s 23y s Sl 2eSa on s e 4253
oz Sl IS o Sy Gl e 7] 558 e SO
Dol 5 O3S 3L MK Oley b casb, 03l
ol SS IS sl om0 e M5 s (V00 8)
S sy Olje S8 U5 Ol SRl b o8 Loy e
S W5 0l (889) Sl 5 Jlie [Y0] 3L als
S I3 S el GRIEIL US b ged (Sasy
ot Sl s 03 (S Gres D3k SRS
G S5, 5 Pk oSS lages Sl eslind
Stz 2 s s [T sy S Jl s Sl
3 S Sl Il L S sl s
i Oy oAl s 53 (Yor8) 0L 5 55l U5
ol QB s S Gl e I 5 e
e Lo [V] dop SIS s p0 ol
(5o ) ml ol cilhs ol sy
2 e Sas s Rl H5SU S das e Ol
50l LsSL s b Sy il s e (P<0.05) e
s sme 2 (P>0.05) éﬂ-ﬂ 53 S G J Sax el
G2l doss R L S 5 0 Sl i ol 3
b OT SRl s 508 imi Sy Aoy VO U
laly Jals 1) Co 8 (ol sae Do 4 Ao Ve
PR sy s (o) JSD) sy dens ) s alS
s ol Ao GRIBIL LS sl pe g
s sl s pEas S L gle 4 s Sl tals
“alS Aald & god 4 Coed bl ad Dy 33 Olge Sl IS B g
S nl S 58 6l (PO Kes 5 gkl s
RIPl s (pla 4 e (s 5 A (SIS s als
sbakle S s sl e sl o)l SlLl

! Luruena-Martinez et al



\Y"Wﬁ,“\o 093 Av e)Le.,:r

slr 3B s $3F Ol e e MIB S 2
el azls (g S a5 O g

Ol LA pme cpl gl callee Lol e z=b

o 7500 - 7000 -
o 4 mgumminess = chewiness W H gumminess ® chewiness
@ 7 6500 b
¢ 6500 b o
z a C % 6000 C
a
§ ss00 b S ss00
: : b
2 c £ 5000
g aso0 I g I ¢
£ I £ .
E £ 4500 I
G 3500 —WeER  WEER 0 EREW O 4000 . ML W 000 M
50 75 100 all 0 15 30 -
Fat replacement (%) Time (day) )
7000 -

I

7 6s00 | @ a a

7]

=

3 6000 -

a

S 5500

5 a 2 a

# 5000

=

£ 4500

£

& 4000 | — WS S S S

4 6 8
Gel Dry matter (%) a

Fig 2The effect of time, fat replacement and gel dry matter (Konjac-Soy Fiber) on guminess and chewiness.
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Table 3: The effect of time, fat replacement and gel dry matter (Konjac-Soy Fiber) on color propertise
of low fat sausage.

Fat L* a* b*

rrenlllstc_e Time(day) Time(day) Time(day)

Gel(%) 0 15 30 0 15 30 0 15 30
50-4 68.110.59 69.17+0.80°% 74.30+£0.62" -3.07£0.38" 2.68+0.24™* 3144046 113121984 11.02+£1.74™  12.54+0.13%%
50-6 71.25+0.11"" 68.35+1.19%% 73.52+0.96™° 2.66+£0.39"™* 2.98+0.43" -3.2140.53* 9.92+0.64 11.54£2.29"  12.39+0.38%
50-8 71.38+1.03™® 72.03+0.73" 74.63£0.91°" -3.02+0.52* 2.78+0.58% 3.00£0.28"  14.13£0.96™  12.19£1.38"*  12.70+0.51**
75-4 72.61£0.66™ 71.67+1.304%  70.48+£0.36%*"  -2.33+£0.36™  -2.77+0.44™ 2.73£0.35™ 14132043 12.63+£1.96"*  12.10£0.70°
75-6 72.83+0.88* 69.77+1.1074® 712120.61°%  -2.49+£0.46™* 2284062  245:040*  14.63+0.72*  13.04£1.58  12.70£0.96°*
75-8 70.88+2.50"A 67.47+0.31°® 72.37£031%%  2.41£0.51™*  2.20£0.09"  2.75+0.28™  13.42+1.64™  13.52+£1.85""  13.47+0.18™
100-4  70.22+3.75%* 67.66+1.73"% 69.39£0.26**  -2.12+0.41"%"  _1.77+0.50™% -1.82+0.28°%  13.61+2.66™ 1258193 12.72+0.27"A
100-6  68.96+1.78™" 66.59+0.64" 69.5240.99*  -1.85+0.15"A -1.44£0.53% 2.00£0.52%  1320+3.28™  12.90+2.33*  12.71x0.53"*
100-8 73.32+1.36 70.24+2.03°F  71.29+0.60M"  -1.27+0.23F -1.63£0.10™8 -1.91£0.46®  11.78+021"*  14.27+2.76" 14.11£0.37*
BLF 71.09:£0.84"A 68.53+£3.75""  72.52+0.54*"  -1.61x0.42%" -1.39+0.34%P -0.86£0.09"  13.86£0.65™"  12.24+1.70™®  10.96+0.92"
BHF 68.89:£0.97%" 71.43£0.34%* 72.65£1.19"  2.5240.62*  2.47+0.91% 2.98+0.57"*  12.84+£0.34™  12.79£1.79"*  11.51x0.57%**

Means with different letters differ significantly (p<0.05).The different small letter in each column and the capital
ones in each row.

Table 4 The effect of fat replacement and gel dry matter (Konjac-Soy Fiber) on sensory attributes of
low-fat sausage.

Fat Sensory attributes
replacement-

Gel(%) color odor taste Texture After taste Over"‘u.
acceptability
50-4 4.10+1.30° 4.30+1.10% 3.75+ 1.50° 420+ 1.40° 3.75+ 1.70® 3.95+ 1.40°
50-6 4.35+1.50% 3.90+1.50%¢ 4.10+ 1.30° 4.50+ 1.40° 3.85+ 1.70® 4.05+ 1.50®
50-8 4.30+1.40% 4.25+ 1.40* 4,50+ 1.30® 4.60+ 1.20° 4.25+1.30" 4.30+1.30%°
75-4 425+ 1.40%® 3.95+ 1.40%° 4.15+ 1.50® 4.45+1.30° 3.70+ 1.30® 4.05+ 1.50®
75-6 4.80+ 1.20® 4.20+1.30* 4.25+1.50® 4.65+ 1.40° 435+ 1,50 4.75+ 1.50¢
75-8 4,45+ 1.30® 430+ 1.10 4.20+ 1.40® 4.65+ 1.30° 4.15+ 1.40° 4.40+ 1.30%¢
100-4 5.15+0.70° 4,65+ 1.30 5.10+0.90° 4,95+ 1.10° 5.20+0.80° 5.05+ 0.80°
100-6 4,95+ 0.70® 4.80+ 1.10° 435+ 1.30® 4,70+ 1.30° 4,70+ 1.00° 4.90+ 0.90°
100-8 4,90+ 1.30® 4.75+£10° 4,65+ 1.40® 4.65+ 1.30° 4.60+ 1.50 5.00+ 1.10°
BLF 4,55+ 1.30%8 3.80+1.10%4 4.00+ 1.40™  4.05+ 1.40* 420+ 1.20°® 3.90+ 1.30*8
BHF 4.65+ 1.30%8 3.25+ 1.40*8 3.80+ 1.30™  4.15+ 1.60* 3.15+ 1.40™8 4.00+1.30™

» Ls)b L;.’u J.ﬂ Lol 035 (P<005) )bgf."’u L;\S u*"}:’.'&
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The aim of this study was to use a mixture of Konjac gum and Soy fiber as a fat replacer in order to
low fat sausage production. Firstly, the gel of 4, 6 and 8 percent mixture of Konjac gum and soy fiber
(3:1) produced and then 4, 6 and 8% of mentioned gel, their replacement percentage (50, 75 and 100
percent ) as well as storage time (1, 15, 30 days) were investigated as desired treatments. pH, water
holding capacity (WHC), weight loss, textual (hardness, cohesiveness, chewiness, gumminess and
springiness) and sensorial (color, odour, taste, after taste, overall acceptability, texture) properties have
evaluated during a thirty days of storage period with an interval of 1, 15 and 30. In this research, the
increase of replacement resulted in a no significant (P>0.05) increase in pH. Results showed the
significant (P<0.05) decrease in WHC, hardness, cohesiveness, chewiness and gumminess however no
significant (P>0.05) decrease in springiness by increasing the amount of replacement. 50 and 100
percent of replacement and the sample containing 6 and 8 percent gel had the the highest and the
lowest WHC and weight loss during the storage respectively. Increasing the amount of replacement
had a significant (P<0.05) effect on all of color properties. It means that, by increasing the
replacement, the color parameter L* decreased, the parameter a* increased and b* increased to (up to
75 percent of replacement). The increase of gel dry matter had only a significant effect (P<0.05) on
L*, so it caused significantly increase L*. Increasing the amnout of replacemet significantly (P<0.05)
increased the score of color, odor, taste and overall acceptability butnot significantly (P>0.05)
increased the texture score.

Keywords: Low-Fat Sausage, Fat Replacement, Physicochemical Properties, Konjac, Soy Fiber.
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