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Development of Low-fat Comminuted Sausage Manufactured with
Various Fat Replacers Similar Textural Characteristics to
Those with Regular-fat Counterpart

Soon Hee Choi and Koo Bok Chin*

Department of Animal Science and Institute of Agricultural Science and Technology,
Chonnam National University

Effects of the addition of single or blends of konjac flour (KF), carrageenan (CN), and soy protein isolate (SPI)
into the sausage formulation were determined based on the physico-chemical and textural characteristics of low-
fat comminuted sausage (LFS, fat <3%). LFSs had a pH range of 6.10 to 6.16, 77-79% moisture, <3% fat, and
13-15% protein contents, whereas regular-fat sausages (RFSs) had a pH value of 6.11, 62.5% moisture, 19.4%
fat, and 11.9% protein. LFSs containing fat replacers were reduced (P<0.05) cooking loss (CL, %). KF alone or
mixed with other hydrocolloids slightly improved the water-holding capacity, whereas CN increased (P<0.05) the
gel strength, resulting in higher hardness values. Replacement of 6% lean meat with 1.5% SPI alone increased
(P<0.05) yellowness (Hunter b value) and expressible moisture (EM, %). TPA values of KF+CN+SPI were the
most similar to those of RFSs. These results indicated that triple addition of KF, CN and SPI at the ratio of
1:1:3 in LFS formulation improved functional properties, as compared to the low-fat control, and had textural

characteristics most similar to those with RFSs.
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Chin V9] Hel] &Jal 7|E9] /318 A2AA gzt
(Regular-fat sausage, RFS)$} A A"} A" &A]A] iz
(Low-fat sausage, LFS) & AthA|A|e] H7te] M2 A=A
AR AP TS AFETHTable 1). FUAF =89 P59
E ASEridox Fstad RA g AA2Ag A A
3, 032cm®] YHEEE ol&dte WSd & UvES A
AFSIARL(Table 2) XFE7A3t] —-18°CollA WFAIHATE A
NAA 2= konjac flour(KF), carrageenan(CN, Korea Carrag-
eenan Co, Inc. LTD, Seoul, Korea)® U]F%3Z(Soy pro-
tein isolate, SPI EX-33; Dupont Protein Technologies
International, St. Louis, MO, USAY& Z}7} & &5 ez
AE A Az § Arieiat. 58] difoalde] il
o] 0% ddE Htste] rEEde 1.5% H7F Al
25712 6% AASGTHTable 1). Y25 52 T YA
X oF SFEERF BTAA ARSI, 3027 AE &
F3tA1Z] AW iAA, 2]9, sodium erythorbate, sodium tri-

polyphosphate(STPP), A1 & A71e #5 Avtx g7 oF
283024 437+ At g4 DdiES FEARY. ©]
o] 37]9kE(meat batter)?] 2Rt TAE2EA

Fluke Corporation, USA)E ©]&-3l4] 15°CE dA| =5 3}
Ak 22k AEA A YA ze) g, 38 W US5E
gan of 287 E3lst & WEES polyvinylidene chloride
film (755R, 40 Micron gauge, 46mm, Japan)ll ZHAIZ1 ok
& FLFEZR(I50RNA FALE7 71.7°C 2 WA ¢F 30-
4027 7FEAH T A7Me A7l 2AES Table 33
2t} 7HE $olle d@ddo] st HES WM 3%
3 WZAIA 4°C o3t HESR WA F AFEAA
(Cryovac, Sealed Air Korea Inc. T7325B; Seoul, Korea)°ll
we e NFTEAINTAEVAC 600MX, Yoiwang-City,
Kyungki, Korea)2 E743 & 4°ColA ¥ #4-3t4c).

pH of ErEE

AN8E #2313l pH-meter(Mettler-Toledo, Model, 340,
Schwarzenbach, Switzerland)E ©]-&3ld Y2z SHES =
Aele] HFEAS F3FH S YW EEA (proximate analysis)
< AOAC® Hol ofstel @i F FEAUTIEAER),
Z A HHSoxhlet F+ZH) 2 =N FFHBUCHI Kjeltec
Auto System, B-322, SwitzerlandyS 7} 33] w5l X
g 3k

TEEME HAl

FEIA T (water activity)?] S-S $18te] ol ZE3HEH
ol dE FEEXHE =4 7|(Novasina hygrometer, EEJA-3,
Switzerland)2 St FESE AR AIHFE 4719
Fat gol FEEAHE 4710 ¥ol 20°CollM 224
=& A3t

7t #HEk

Z+ AT LEFES AR KR 30gS €,
FALE7E o 70°C7 2 wWi7bA] 308 vHEF 1 g 9
2t e g 24st] Al | wrES A9 P

Table 1. Formulation of low-fat sausages made with fat replacers containing konjac flour, carrageenan and soy protein isolate

Meat” Added water? Non-meat ingredients”  Pre-hydrated fat Replacers®
Treatments
(%)
RESY 70 (Lean + Fat) 7.5 0
LFS® 60 (Lean only) 7.5 0
Treat I (Konajc flour)” 60 (Lean only) 31.5(26.5) 75 1(5)
Treat Il (Carrageenan) 60 (Lean only) 31.5(26.5) 75 165
Treat IIT (Mixed I+IT) 60 (Lean only) 31.5 (26.5) 7.5 15
Treat IV (Soy protein isolate) 54 (Lean only) 37.0 (29.5) 7.5 1.5(7.5)
Treat V (Mixed I+II+IV) 54 (Lean only) 36.0 (26.0) 7.5 2.5(10)

YMeat block (Lean <3% fat; fat >78% fat).

»Added water = 100~(meat block+non-meat ingredients+pre-hydrated fat replacer).

9See Table 3.

“Fat replacer : moisture (1 : 4).

SRegular-fat sausage (~20%).

9Low-fat sausage (<3%).

Low-fat treatments with various fat replacers.
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Table 2. pH and proximate analysis of trimmed pork hams and
fat trimmings

pH Moisture Fat Protein
(%)
Pork ham Mean" 5.93 77.1 2.86 204
SD 0.02 0.97 1.14 0.74
Back fat Mean 6.81 17.1 78.4 5.01
SD 0.05 0.31 042 0.70

YMean values of triplicates.

Table 3. Non-meat ingredients incorporated into low-fat
sausage

Nonmeat ingredients Amount (%)
Fat replacer 0-2.5
Salt 1.50
Sugar 2.00
Nonfat dry milk 1.00
Hydrolyzed milk protein 1.00
Sodium tripolyphosphate 0.40
Spices 1.30
Sodium erythorbate 0.05
Salt/ Sodium Nitrite blend 0.25

Total 7.5-10.00

HFSHRS. 2 86%0|0 1L, SA EgE Aukskeke oF 78.4%
ATHTable 2). Table 29} 404 Ei= ule} zdo} AR &
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gl ARES RS Qluk AR AR AJZ2E Chin
S0vel wol wel FgoA srEste] HFAF] F
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Table 4. pH, water activity(Aw) and chemical compositions of low-fat sausage as compared to the regular-fat counterpart”

Treatments pH Aw Moisture Fat Protein M:P ratio”
RES Mean 6.11 0.96 62.5° 19.4* 11.9° 525
SD 0.06 0.01 1.86 150 1.03
Lpsh Mean 6.12 0.95 777 2.30° 14.5° 536
SD 0.02 0.01 072 0.57 0.07
Mean 6.10 0.96 778 2,147 14.1° 5.52
Konjac flour (KF
onjac flour (KF) SD 0.72 0.01 129 0.13 1.02
Mean 6.10 0.96 7748 213 13.5° 573
Carrageenan (CN) SD 0.03 0.01 1.08 053 023
Mean 6.11 0.96 7840 2.54° 13.2° 5.94
Mixed (KF.
ixed (KF+CN) SD 0.02 0.01 1.10 0.54 0.36
. Mean 6.13 0.96 776 2.02° 137° 5.66
Soy protein (SPD SD 0.06 0.01 132 044 092
, Mean 6.16 0.96 78.5° 157° 13.5° 581
Mixed (KF+CN+SPD) SD 0.10 0.01 123 0.06 0.57

PMeans with same column having the same superscript are not different (P>0.05).
PMoisture: protein ratio; YRegular-fat sausage (~20% fat); “Low-fat sausage (<3% fat).

Table 5. Physico-chemical properties of low-fat sausahe manufactured with variousfat repalcers as compared to the regular-fat

counterpart”
Hunter color values
Treatments EM? CL?

L a b
RES® Mean 32,00 13.9° 714 13.3° 6.32%
SD 5.16 0.85 122 151 1.86
LEs? Mean 41.0° 17.0° 713 14.7° 5.15°
SD 401 552 0.11 2.51 0.84
Mean 36.1% 0.13° 69.7 11.9° 6.67%

Konjac flour (KF
onjac flour (KF) SD 2.16 0.18 231 1.55 126
Mean 45.3° 0.23° 69.7 13.8° 7.20%
Carrageenan (CN) SD 0.78 0.04 2.01 1.88 1.39
. Mean 36.1° 0.07° 704 12.3° 6.15%

Mixed (KF+CN :

ixed (KF+CN) SD 3.79 0.09 101 112 0.59
Mean 46.8° 13.40 711 13.5° 7.60°

Soy protein (SPI
oy protein (SPD SD 1.84 3.89 0.83 3.89 0.69
, Mean 357 0.03° 69.9 11.6° 6.68®
Mixed (KF+CN+SPD) SD 413 0.04 158 0.89 0.60

PMeans with same column having the same superscript are not different (P>0.05).
PExpressible moisture (%); ¥Cooking Loss (%); “Regular-fat sausage (~20%); “Low-fat sausage (<3% fat)
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Table 6. Textural properties of low-fat sausage manufactured with various fat replacers as compared to the regular-fat counterpart"”

Treatmen Parameters” FR HR SP GU CH co
RES? Mean 2353 3515° 0.60 813° 490° 0.22°
D 511 449 0.08 20 37 0.02
LFS® Mean 2319 4664° 0.65 1481° 847 0.30°
SD 14 597 0.08 297 146 0.02
Konjac flour (KF) Mean 4593 4819 0.60 1219% 676® 0.26%
SD 414 536 0.17 326 358 0.06
Carrageenan (CN) Mean 4360° 59540 0.59 1319 710 0.24%
SD 479 118 0.16 ) 137 0.00
Mixed (KF+CN) Mean 3500% 4575 0.74 1076% 868" 0.23%
SD 545 239 0.06 226 24 0.03
Soy protein (SPT) Mean 3030% 5000° 0.74 1361 1044° 0.28%
SD 218 475 0.05 83 100 0.03
Mixed (KF+CN+SPI) Mean 3626% 43040 0.76 1050° 900 021¢
SD 654 731 0.03 248 120 0.02

PMeans with same column having the same superscript are not different (P>0.05).
Z)FR:Fracturability (g); HR=Hardness (g); SP=Springiness (cm); GU=Gumminess; CH: Chewiness; CO=Cohesiveness.

PRegular-fat sausage (~20% fat); “Low-fat sausage (<3% fat).
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