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Abstract

In this study, we tried to compare and determine what the effects will be to the
sensory characteristics and textures of a meat balls when the proportion of the textu-
rized soy protein (TSP) varies from 0, 10, 20,30, and 40%. Evaluation was conducted
through sensory evaluation and objective evaluation.

The results are as follows:

1. As the level of 40% TSP increased the meat ball maintained a better appearance.

2. Color, beef flavor, tenderness, juiciness and acceptability showed the tendency
to decrease as TSP proportion increased.

(1) No significant change to the outside color revealed to the level of 20%. How-
ever, inside color showed a significant change after the level exceeded 20%.

(2) Soy flavor tended to increased and beef flavor tended to decrease as the TSP
proportion increased. However up to the level of 30% one could not taste the flavor
of soy.

(3) Tenderness tended to decrease as the TSP proportion increased however diffe-
rence was not significant.

(4) Juiciness decreased as TSP proportion increased.

(5) Acceptability tended to decrease as the TSP proportion increased but to a 40%
addition, the level of TSP did not have much effect on the sensory characteristics
as long as sufficient seasonings were added.

3. Instron measurement incidated that springiness, cohesiveness and shear force

tended to decrease as the TSP proportion increased but hardness increased and chewi-
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ness was the highest at 20% TSP level.
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4. Color and difference meter indicated that the figure L and b tended to increase and
AE decreased as the TSP proportion increased.

5. Cooking retention tended to increase as the TSP proportion increased.
From thiss tudy, we can conclude that the level of up to 40% of TSP in making

meat ball did not affect the preference.
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Table 1. Fomula s tfor mea balls*

Formula

Ingredients (%)
¢ ’ B C D E

Beef, lean 100 90 80 70 60
Hydrated texturized
soy protein 0 10 20 30 40

*salt (1%), green onion (8%), garlic powder(0.7
9%) sesame powder(2%), black pepper(0.2%), se-
same oil (1%) were added to all formulas
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Hydrate the TSP with boiling
water for 10 minutes

l

) Squeez the TSP ,

| Chop the TSP (
| «—added salt, pepper, garlic powder,

l sesame oil, sesame powper and
green onion

, Mix the TSP with ground beef i

l

Put them into the mould to
make 10g meat balls

l«added a little salad oil

Panfry in the electric frypan
for 2 2/1 min

Fig. 1. Procedure for meat balls.
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(1) Texture

&3] =ke] Texture &) AubA gl A A2 Instron
Universal Testing Machine(TM-1140, Instron Co.

Compression test

Sample height 10 mm
Sample diameter 22 mm
Clearance 3mm

Chart Speed
Crosshead speed

100 mm/min

100 mm/min

Shear force:

Sample height 10 mm
Sample breadth and length
Chart speed

Crosshead speed

20 mm
100 mm/min
100 mm/min

Table 2, Objective definitions from the general
Foods Texture Profile (Friaman, 1963)

Texture attribute Objective deeinition

Hardness(kg/wt) Maximum height of the frist

curve (bite)

Springiness Ratio of distance sample reco-
vers between frist and second
bites to 0.7 (d,/d;X0.7)

Cohesiveness Ratio of the two total areas
under the curve (A,/A,)

Chewiness Hardness X Springiness X Cohes-

iveness X 100

Maximum force to cut the sam-
ple with upper blade of W/B
meat shear-compression

Warner-Bratzler

shear press

x]s:_A hardness(ﬁi), springiness (& ?4@
siveness (3% 4 ), chewiness(¥4)% T
8 ZAaTe) S A% Table 29} g,
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Place a mark for each item at the point which best describes your evaluation of the appearance

flavor, color tenderness, juiciness acceptability of these beef patties.

1. Appearance:

Very Moderately  Slightly Neither Desirable Slightly Moderately Very
| Desirable Desi]rable Desirable nor }Jndesirable Undesirable  Undesirable  Undesirable
I ] ] I
2. Color:
A. Exterior Color
Very Moderately  Slightly Neither Desirable Slightly Moderately Very
: Desirable Desi.rable Desirable nor Undesirable Undesirable Urlldesirable | Undesirable
| \ I
B. Interior Color
Very Moderately  Slightly Neither Desirable Slightly Moderately Very
Desirable Desirable Desirable nor Undesirable Undesirable Ullldesirable IUndeSIrable
| t ! i [
3. Flavor:
A. Soy Flavor
Very Moderately  Slightly Neither Strong Slightly Moderately Very
| Strong Strolng Stlrong Wleak Weak Weak
1 I
B. Beef Flavor
Very Moderately Slightly Neither Strong Slightly Moderately Véry
| Strong Strolng Strlong ‘Weak Weak Weak
I 1
4. Tenderness:
Very Moderately Slightly Neither Tender Slightly Moderately Very
Tender Temlier Terllder T?ugh Tough I'l‘ough
i ]
5. Juiciness:
Very Moderately Slightly Neither Juicy Slightly Moderately Very
Juicy Juiley Juilcy D'ry Dry IDry
] ]
6. Acceptability:
Very Moderately Slightly Neither Good Slightly Moderately Very
Good Poor PO(')I‘ Poor
)

Good Good
i !

!

forcelki)

sis of each sample.

distance
Fig. 3. Typical first and second bite compression
curves for Instron Texture Profile Analy-

Fig. 2. SCORE CARD
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Table 3. Effect of texturized soy protein level on the sensory characteristies* of meat balls**

Formulations
0% TPS 10% TSP 20% TSP 30% TSP 40% TSP
characteristic
Appearance 2.714 3.857 5.214 5.143 6. 357
a b c c d
Exterior 5.786 5.357 4.786 3.643 3.696
Color a a ab c be
Interior 6.429 5. 857 4,286 3.714 3.214
Color a a b be c
Soy 3.714 3.857 4.500 4.786 5.643
Flavor a a a ab b
Beef 5.357 5.143 4,214 3.714 2.500
Flavor a a ab b C
Tenderness 5. 286 5.143 4.500 4.500 4,214
a a a a a
Juiciness 5.5 4.714 4.357 4.429 3.714
a ab ab ab b
Acceptability 5.571 5.000 4.929 4,214 3.786
a a ab be ¢

*Appearance, Exterior color, Interior color (7:very desirable, 1:very undesirable) Flavor (soy, beef)
(7:very strong, 1:very weak) Tenderness(7:very tender, 1: very tough) Juiciness (7: very juicy, 1:
very dry) and Acceptability (7:very good, 1: very poor) were checked.

#*Game letters in same column are not significantly different (p<0.05)
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Table 4. Effect of texturized soy protein level onthe textural characteristics of meat balls

Fomulations

AN 025 TSP 10% TSP 20% TSP 30% TSP 402 TSP
Characteristic

Hardness(kg/wt) 3.72 3.88 4.16 4,22 4.5

a a ab ab b
Springiness 1.86 1.81 1.75 1.69 1.63
Cohesiveness 0.225 0.215 0.220 0.20 0.20
Chewiness 156 151 160 143 146
Shearforce(kg/wt) 0.146 0. 140 0.134 0.136 0.116

a a a a a

*Same letters in same column are not significantly different (p<<0.05)

Table 5, Effect of textiurized soy protein level on the color scors of meat balls*
Color
Formulations AE#
L a b
0 % TSP 45.43 a 3.74 a 11,37 a 45.13 a
10% TSP 46.20 a 3.96 a 11.76 ab 44.47 a
20% TSP 47.80 b 3.76 a 12.43 ¢ 43.10 b
30% TSP 49.27 ¢ 4.11 a 12.26 be 41.80 ¢
40% TSP 49.47 ¢ 3.88 a 13.37 d 41.77 ¢

#*Same letters in same column are not significantly different (p<{0.05)

*#Standard plate (1.=89.2, a=0.748, b=0.79)

Table 6. Chemical analysis of raw material and

Table 7. Effect of textnrized soy protein level on

meat balls retention rate of meat balls after cooking
T — meat ball with -
ftome Lean Hydrated 10% TSP TSP levels*
beef TSP Raw  Cooked 0% 10% 20% 30% 40%
Moisture(%) 71.6 72.4 65. 4 57.3 Retention** 86.7 91.3 90.5 87.9 88.9
Protein 20.4 19.1 23.9 27.5 (% a a a a a
(N %6.25)(%)
Crude Fat(%) 7.4 0.3 9.9 1.2 *same letter in same column are not significantly
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