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Background
Twin-screw extrusion plays a vital role in soy protein production within food
processing due to its inherent advantages. This study explores the impact of feed
moisture content (FMC) and die temperature (DT) on the physical attributes of high-
moisture meat analogs (HMMA), delving into their influence on product quality and

optimizing the production process.

Methods
Utilizing response surface methodology (RSM), we assess how FMC and DT affect
the appearance, color, hardness, springiness, cohesiveness, chewiness, cutting force,
and cooking loss of HMMA. Altering processing variables allows us to gauge their
effects on system variables like pressure, motor torque, and specific mechanical

energy (SME), establishing correlations with the final product quality.

Results

Results reveal that at 70% FMC, HMMA display a lighter color but excessively soft
texture, resembling dough without a discernible structure. At 50%, deeper color and a
distinct textured structure are observed; however, lower moisture content hinders hand
tearing, and softening through soaking aids in observation. Moisture retention results
indicate minimal differences in extrudate moisture content at various FMC levels,
showcasing high control precision. The RSM coefficient table highlights FMC's
significant impact on color, hardness, cohesiveness, chewiness, cutting force, cooking
loss, pressure, motor torque, and SME of extrudates, while DT notably affects a*,
cohesiveness, and pressure, offering potential control over product quality and
processing efficiency.

Conclusion
This study emphasizes the pivotal role of FMC and DT in optimizing the twin-screw
extrusion process for soy protein production. Fine-tuning these parameters enables
producers to enhance processing efficiency and ensure the production of high-quality
products.

Keywords

Twin-screw, Extrusion, High-moisture meat analogs



Soy Protein
Isolate

l

.

Water

l

iVolumetric Feecferl 1 Peristaltic Pump ii
Screw Speed:200 rpm
Barrel Temperatures:
Twin-S
‘é’;t’rﬁzf:f | 30/30/40/60/80/100/120 *C
Die Temperature:120-150°C
l Feed Moisture Content:50-70%
High-moisture
! Meat Analogs I
= Collected in
Collected in Bottle Plastic Bag
Moisture : aa R Textute Hrafls -
Retefition Color t.‘mf:km.g‘,_l.ns.s;. Gutt:rsg :Fofce Analysis




SEPTEMBER 8-12, 2024 R

@ 1UFoST gﬁ ;f-.._]-}?_ 22""World Congress
e of Food Science and Technology
Th of food is

Study on the Twin-screw Extrusion of Soy Protein Isolate
Using Response Surface Methodology

Presented by: Shang-Wen Chung
Advisor: Prof. Jenshinn Lin

: mﬁ‘ i ﬁ\ } Department of Food Science
% National Pingtung University of Science and Technology

Natianal Pingtung of Sclsnce snd Technolegy  Pingtung 91201, Taiwan-ROC

% SR S - 3 SEPTEMBER 8-12, 2026 R/ 11 - 1TALY
e 30 TAITA

et R I | f F @ST e 22" World Congress
wwrw.infostarzq.eu

of Food Science and Technology
=

Self-information

* Shang-Wen Chung
* 4% year of PhD. program

.. Pas
Dl
,,mf;j BB e
¢ Extraction and characterization of * Twin-screw extrusion of plant
adzuki bean protein. proteins.
¢ Potential applications in food and * Innovations and advancements
nutrition industries. in processing techniques.

2024/8/1

x3



2024/8/1

a'_._ s #E"' R

SEPTEMBER 8-12, 2024 R10INT - [TAIN

. JATA
IUF @ S T @ Wkost = of Foozdzgc‘ggf:lg S: '?[l‘gfzﬁ'xsology
Thes frature af food

wwwsinfostonz4.eu

OUTLINE
1. object @

2. Materials and Methods E

3. Results and Discussion |

4. Conclusion a

o

SEPTEMBER 8-12, 2024 RILUINT- ITALY

. "’"”ﬂ" IUF & ST : @ 1UFaST %Am\ 227 World Congress

wwrw.infostao 24.en of Food Science and Technology

Object

. . Target
Variables

Geometric Factors Dough Rheology Texture

Extrusron Varzab!es

Screw configuration Pressure Crosslink
Die type and dimension Torque Gelatinization
Operational Parameters Specific Mechanical Energy  Polymerization
Dry feed (blends) Moisture Conformational changes
Added water Product temperature Degradation
Screw speed Degradation
Barrel temperature
Other fluids
3 Arora & Yoon et ol., 2020; Kristiawan & Della Valle et al., 2022
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Results and Discussion

System Variables in twin-screw extrusion

~No. FMC DT Pressure Torque Power SME
%o °C (bar) (%) (KW) (KWhikg)

1 60 135 21.70 9.24 0.0624 0.00037
2 60 150 24.16 9.51 0.0651 0.00040
3 70 135 14.36 5.03 0.0303 0.00007
4 60 135 21.85 9.66 0.0666 0.00042
5 il i L 28.84 17.21 0.1221 0.00167
6 1SR 50" 3431 18.34 0.1334 0.00194
7 70 ' 16.32 5.56 0.0358 0.00010
8 ) SRR T 14.33 5.35 0.0334 0.00009
9 60 - EEiabu 2031 9.67 0.0669 0.00041
10 60 135 21.39 11.85 0.0874 0.00066
11 60 135 19.38 11.05 0.0805 0.00057
i2 60 135 17.95 9.79 0.0678 0.00042
6 13 0.0 135 2081 18.42 0.1329 0.00196
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Coefficients Table

Impact of Feed Moisture Content (FMC)
and Die Temperature on System and
Target Variables in twin-screw extrusion
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) 135 5309438 140:032 1353:0.66
0 150 S124=4.90 1382040 12505046
w 135 65.40=042 1.0420.21 14322040
& 135 SLERSE L0 1340200
s 120 4526419 13420.19 10592188
50 150 45.71=097 1615020 10.63:0.63
70 150 ST0=411 1325028 14174062
70 120 61.28=0.85 087035 13.70:0.77
0 120 5547185 L15:0.06 13.05:1.05
6 135 $230-140 143:007 13334110
$ o 135 S4.79:195 1282008 13371069
A R & 135 604 1212012 13692067
0 155 4554-090 1205006 1L1S:052
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Conclusion

* Increasing FMC changes pressure, torque, power, and SME.

* FMC significantly affect the physicochemical properties of twin-screw
extruded soy protein isolate.

* Higher FMC increases cooking loss rates; higher DT changes product color(a*).

* Insights are crucial for optimizing production conditions to achieve desired
quality and efficiency.
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