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Evaluation of Physicochemical Properties of Low- Fat Model Sausages with Faba

Bean Protein Isolate and Faba Bean Protein with Transglutaminase

Abstract

This study was performed to evaluate physicochemical and textural properties of low-fat sausages with
the addition of various types of fat replacers at 1.0% for the replacement of pork fat. pH was higher
(p<0.05) in the Faba bean protein isolate (FPI)-treatment compared to other treatments, while redness
(a") increased (p<0.05) in all treatments (p<0.05). Hardness and springiness increased with the addition
of Soy bean protein isolate (SPI) and FPI, further improved with both Transgluataminase (TG) was FPI.
Gumminess and chewiness was higher in the treatments with both FPI and TG (p<0.05) than any others,
while cohesiveness didn’t different among groups. Cooking losses (CLs, %) and expressible moisture
(%) values were higher in the control rather than the treatments (p<0.05). In conclusion, fat replacers
improved water retention for the manufacture of low-fat meat products, while SP1 and FPI enhanced
the textural properties. Furthermore, the addition of 1.0% TG powder in combination with FPI improved
texture and water holding capacity, making it better products of low-fat meat products as compared to

those without fat replacers.

Key words: fat replacer, Vicia faba, transglutaminase, low-fat model sausage
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A2 rersteiet
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(Ballmer-Weber et al., 2007)0.2 MAXC =2 FAI7F E1 Q7] Tj#of o] B o~ 9l

4



59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

rr

N2 T dao] et F7bdel Aot "asit,

rlo

‘ohut-g(Vicia faba) 2 Sotme]7t 4o AAAA AHEjE Y FEetie 22
o mupglojel Bele WA ghefo] 27.6%=2 Pore]g(19.53%). MEE(22.15%)e =T

FuFof vlsh v]wA =1 (Martineau-Coté et al., 2022; Raikos et al., 2014), ZAx 1}t

z

o
o

E5) CHA]

o
[} C aaa

2]

et
oX.
i

uiA] shefo] oF 70%9] E3ttHSchutyser et al., 2015).

@)
e

M

22 globulin(55~60%), albumin(20%), glutelin(15%), prolamine (8%)2] U|7}x|] £&9]

gume 2 slEl} ojyZo] ZRstn Ax|wolabe E412 shalcHRahate et al.,

O{ISI

2021). ®9t ofa} pulEe Wi BHETE. Alo]dS(Karatas et al., 2017), BT of
0lwAt, BeiEy Wetol=st XYY A% 34 NS BTk Kim # Chin (2024)9] A7
of Gew fAnr] 2APe kg I 10 g olge] MulE PUL WAL 1 A el

B4l Zvlstgon, HulE S52N ALY H9 552L 2yslel AgstAe 1, 2

A A2 st -85ttt B 1 E it (Ramos-Diaz et al., 2022).

Transglutaminase(TG)= THiAUo] AFH FFET TH7]9] y-7HAlototol= 1
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342 Table 1. The formulation of low-fat model sausages with fat replacers and faba protein isolate added alone
343 or combination with transglutaminase

_ Treatments?
Ingredients?(%)
CTL REF SPI FPI FPTG
1. Meat 60.00 60.00 60.00 60.00 60.00
2. Fat 5.00 5.00 5.00 5.00 5.00
3. Water 33.04 33.04 33.04 33.04 33.04
1) lce water 33.04 24.04 24.04 24.04 24.04
2) Hydrate water 0.00 9.00 9.00 9.00 9.00
4. NMI 1.96 2.96 3.96 3.96 4.96
1) Salt 1.35 1.35 1.35 1.35 1.35
2) STPP 0.40 0.40 0.40 0.40 0.40
3) Prague powder 0.16 0.16 0.16 0.16 0.16
4) Sodium erythorbate 0.05 0.05 0.05 0.05 0.05
5) Konjac flour + carrageenan 0.00 1.00 1.00 1.00 1.00
6) Soy protein isolate 0.00 0.00 1.00 0.00 0.00
7) Faba bean protein isolate 0.00 0.00 0.00 1.00 1.00
8) Transglutaminase (TG) 0.00 0.00 0.00 0.00 1.00
Total 100.00 101.00 102.00 102.00 103.00

344 UTreatments: CTL, low-fat sausage (LFS); REF, LFS added with 1.0% fat replacer; SPI, REF added with 1.0%
345 soy protein isolate; FPI, REF added with 1.0% faba bean protein isolate; FPTG, FPI added with Transglutaminase
346  1.0%.

347  Ingredients: NMI, non-meat ingredient; STPP, sodium tripolyphosphate; Prague powder, Consist of 93.75% of
348 salt 6.25% sodium nitrite.

349
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Table 2. pH and color values of low-fat model sausages with fat replacers and faba protein isolate added
alone or combination with transglutaminase

Treatment?

CTL REF SPI FPI FPTG
pH 6.00+0.02° 6.13+0.08% 6.07+0.00% 6.25+0.162 6.18+0.06%
CIE L" (lightness) 70.1+2.692 70.2+0.642 69.6+0.352 68.8+1.632 69.5+0.142
CIE a” (redness) 6.36+0.23" 9.07+0.712 9.15+0.53¢2 9.15+053¢? 8.70+0.452
CIE b" (yellowness) 8.45+0.212 7.38+0.39b 7.66+0.41b 7.32+0.05P 7.45+0.21°

Y Treatment: CTL, low-fat sausage (LFS); REF, LFS added with 1.0% fat replacer; SP1, REF added with 1.0%
soy protein isolate; FPI, REF added with 1.0% faba bean protein isolate; FPTG, FPI added with Transglutaminase

1.0%.

@b Means with different superscripts in same row are different (p<0.05).
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Table 3. Texture profile analysis of low-fat model sausages with fat replacers and faba protein isolate added
alone or combination with transglutaminase

Treatment?
CTL REF SPI FPI FPTG
Hardness (gf) 2637+£119°¢ 3547+375b¢ 3715+422b 3859+214° 5246+6152
Springiness (mm) 4.16+0.16° 3.85+0.21P 4.08+0.06" 4.27+0.28° 5.00+0.022
Gumminess 25.8+1.80b 33.6+1.29P 36.6+1.16% 35.2+0.822 47.6£11.212
Chewiness 106.8+12.8° 129.4+10.5° 149.0+2.2° 148.8+13.9° 235.0+59.82
Cohesiveness 0.01+0.00? 0.01+0.00? 0.01+0.002 0.01+0.002 0.01+0.00?

D Treatment: CTL, low-fat sausage (LFS); REF, LFS added with 1.0% fat replacer; SPI, REF added with 1.0%
soy protein isolate; FPl, REF added with 1.0% faba bean protein isolate; FPTG, FPl added with
Transglutaminase 1.0%.

&¢ Means with different superscripts in same row are different (p<0.05).

21



403

404
405
406
407
408
409
410

6.00 5

5.00
400
S mCTL
7 B REF
£ 300 ¥ SPI
2
£ FP|
8 FPTG
S 200
1.00 b b b
T 1T
I
0.00

Figure. 1. Cooking loss (CL, %) of low-fat model sausages with fat replacers and faba protein isolate added
alone or combination with transglutaminase.

Treatment: CTL, low-fat sausage (LFS); REF, LFS added with 1.0% fat replacer; SP1, REF added with 1.0% soy

protein isolate; FPI, REF added with 1.0% faba bean protein isolate; FPTG, FPI added with Transglutaminase

1.0%.

ab Means with different superscripts on the bar are different (p<0.05).
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Figure. 2. Expressible moisture (EM, %) of low-fat model sausages with fat replacers and faba protein
isolate added alone or combination with transglutaminase.
Treatment: CTL, low-fat sausage (LFS); REF, LFS added with 1.0% fat replacer; SPI, REF added with

1.0%soyprotein isolate; FPI, REF added with 1.0% faba bean protein isolate; FPTG, FPI added with
Transglutaminase 1.0%.

ab Means with different superscripts on the bar are different (p<0.05).
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