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Abstract

In order to study the effect of modified starch and biopolymer on the quality of smoked pork sausage,

acetylated starch and biopolymer were added to the smoked pork sausage and physical characteristics, sen-

sory quality, and water holding capacity were investigated. In the textural characteristics SA, SB and SC

group were lower in hardness than control group. Cohesiveness was lower only on the SA group which was
added by 0.6% acetylated starch. Adhesiveness was higher on the the SA and SC group by addition of biop-

olymer, All treatment group were lower in springiness than control group. The effect of biopolymer and

acetylated starch on gumminess and chewiness was evident but not constant in each group. In the mechan-

ical characteristics such as hardness, springiness, gumminess, chewiness were indicated positive correlation

coefficient, the other hand negative correlation in adhesiveness. The result of folding test was not changed

in 20 days storage. At 30 days storage SB group contained the 0.6% acetylate starch showed the best point.
The other hand the biopolymer added SA and SC group less acceptable, the biopolymer added SA and SC
group, which were added by biopolymer and acetylated, indicated cap. 65% lower VBN value than control

group. Sensory evaluation were not significantly difference in hardness, fracturability and adhesiveness but

cohesiveness was higher in SC group. Gumminess was significantly hinger in SA and SC group by biop-

olymer addition. Overall acceptability in sensory evaluation were significantly higher in SC group by biop-

olymer addition.

Overall acceptability in sensory evaluation correlated significiantly with fracturability, chewiness and

gumminess. Chewiness of sensory evaluation and mechanical guminess were not significantly correlated.
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Ham Meat

Chopping(chopper plate 3m/m)

Cutting

Stuffing(Cellulose casing, Lojax #24)
I
Smoking

|

Cooling(Tap water)
[

Packaging

|

Sterilization and Cooling( for 30min at 82TC)
Storage at 4T |

Fig. 1. The procedure for preparation of saus-
age.

Table 2. The chemical component of sausage
sample
(unit %)

Component Blank SA SB SC

Crude protein 10.22 10.43 10.49  10.52

Crude fat 20.21 20.04  20.02 20.88
Total sugar 11.45 11.72 1130 1l.61
Crude ash 2.68 2.70 2.52 2.50
Moisture 55.44 55.11 55.67  54.49

SA: 5.5% acetylated starch and 0.6% biopolymer
added,

SB: 6.5% acetylated starch added,

SC: 5.9% starch and 0.6% biopolymer added.
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Table 3. Measurement conditions for uinversal
testing machine

Sample height 20mm
Sample diameter P22mm
Clearance 3mm

Chart speed 100mm /min
Plunger diameter ®3.185mm
Cross head speed 10in /min
Transducer 10Lb

Load ranger 2.0

Table 4. Calculation method for stress-strain
curve

Parameter Equation

Hardness Al area

Cohesiveness A2 area /Al area
Adhesiveness A3 area

Gumminess Cohesiveness X Hardness
Springiness RBRC

Chewiness Gumminess X Springiness
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Table 5 Textural parameters of sausage during storage

Control SA SB SC
Parameters
(days)10 20 30 10 20 30 10 20 30 10 20 30
Hardness 3.1 3.37 273 190 187 21 1.563  1.58 1.54 1.8  1.72 1.70

Cohesiveness 0.59 057 063 062 059 060 052 053 051 061 062 063
Adhesiveness 0.28 024 021 018 017 017 025 025 027 040 042 043
Springiness 6.51 6.19 6.20 6.0l 598 602 562 564 563 552 550 549
Gumminess 1.83 192 172 118 110 126 079 083 079 102 107 1.07
Chewiness 11. QO 1.9 10.3 7.08  6.60 7 Ob 4.44 4 68 445 563 589 587

SA: 5.5% acetylated starch and 0.6% biopolymer added, SB 6.5% acetylated starch added, SC: 5.9% starch and

0.6% biopolymer added.

Table 6. Physical properties of sausage influenced by the starch and blopolymer

Sample Hardness Cohesiveness Adhesiveness  Springiness Gumminess Chewiness
Control 2.81c¢ 0.59b 0.24a 6.51c 1.67d 10.59d
SA 1.95b 0.60b 0.35b 6.00b 1.18c 6.91c
SB 1.55a 0.52a 0.25a 5.63a 0.80a 4.52a
SC 1.70a 0.62b 0.42c 5.50a 1. 05b 5.80b

SA: 5.5% acetylated starch and 0.6% biopolymer added, SB: 6.5% acetylated starch added, SC: 5.9% starch and

0.6% biopolymer added.
b The same letters in the columm are not significantly different at p==0.05
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Table 7. Correlation coefficients between physical properties of sausage.(N=4)

Parameters Hardness Cohesiveness Adhesiveness Springiness Gumminess Chewiness
Hardness 1.0000

Cohesiveness .2823 1.0000

Adhesiveness —.4441 .5860 1.0000

Springiness 8552 .1601 .5297 1.0000

Gumminess .9752* 4844 —.2872 8187 1.0000

Chewiness .9813* .4016 —.3571 .8923* .9854** 1.0000
* Significant at p<0.05, *Significant at p<0.01

Table 8. Sensory properties of sausage influenced by the starch and biopolymer(N=9)

Sample Hardness Fracturability Cohesiveness Adhesiveness Gumminess Overall
Control 3.5a 3.6a 4.2b 4.8b 4.9b
SA 3.5a 2.7a 3.3ab 3.1a** 3.4a*
SB 3.8a 3.6a 3.5ab 3.5ab* 3.5ab*
SC 4.4a 3.3a 2.9a™ 3.0a** 3.0a**

SA: 5.5% acetylated starch and 0.6
0.6% biopolymer added.

% biopolymer added, SB: 6.5% acetylated starch added, SC: 5.9% starch and

*a The same letters in the columm are not significantly different at p=0,05

** The same letters in the columm are significantly different at p=0.05

*** The same letters in the columm are significantly different at p=0.01

As the value decrease from 9 to 1, the degree sensory characteristics increases.



112 wHdA - AT -

il
)
N
o
S,
iz
vl
e
o
X
"
ok
pa)
o

2] biopolymer
2 el
AAAR H5A BEAS T Hrisl 2 23, &7
4 o) biopolymerE #7135} SCAlE47} 3.00.2
M e ATE 4o,

M7l SAN AT oAl 342 77t ol vla)
[

PN
>
2
P
2
=8
2
<
3
[}
—

s ]
FelApE A=Y, @

B
2z
rN
e
e
to
o
N
Al
0%
w
o)

NP TE 3,68 p<0.059) F5olA F-327) 13
Ak, AR JeRd B447ke] 434 E Table
99} o] Axe MEZH HmA A TS vAE
Aoz W, A7 HYY el P2 MR A
o] AaAfAE A Ao, FAZYH AL
5o A BAE 7R Aeich webd 57 54
o] E¢ YoM B4, 4

0.0050A4 F127F Aok, wapa] Al Ael biop-
olymerg £%(0.6%) A7lste 2 A £AR 2] BA4o]
v sh) AdEE 292 A8 5 Ao, 24t
A wg HHE viEo €4 o Az 2
Eptet,

J_u

re
P

o

;
£

3. AAIKIS] 7Y, BHEE E49| AR

7IAA] BT B B9 A4 SAE ¢
7] fEA BeH oz HE A HUtE g e s
(hardness), Xd’l%“\é(adhesiveness), A (gummi-
ness), &4 (chewiness) 9} 4714 &
a0 greR Hrlstel 71AH B4 vask
7NAX BN #ed B4 A3 SAlelde
S=klogl, S=kln & S=KI+bg} 7
e 13 34 FAC AdEE AR By
el 2 Ao A ARk A|RE S 7} B4 W
2 A9e] BEAGE VA H B g BeE EAUSE
£ FEHEUFE o 13y R AuaAE
Akt Z1A" B4 ded BT AT @A
< Table 103} 2t} #5530 E4U ¥ (chew-
iness)2 71Al1A E4J2] A4 (gumminess) 3} 34
(chewiness) #te] 5% F5=oll4l Aa@AlE el
o, A% (hardness)2 1 o]ele] BT Aozt
AE e o2 1 = =] ekl

o
2
)
2
2
(o]

Table 9. Correlation coefficients between sensory properties of sausage(N=9)

Parameter Hardness Fracturbility Chewiness Adhesiveness Gumminess
Hardness 1.0000 .2514 .2890 .1694 1355
Fracturbility .2514 1.0000 4824 .3147 —.5894*
Chewiness .2890 .482* 1.0000 4727 .5015™
Adhesiveness 1694 3147 4727 1.0000 5641
Gumminess 1355 5894 5015 .5641* 1.0000
Over all .2423 .5255% 5871 .4728* 6798

*Significant at p<<0.05, *Significant at p<0.01

Table 10. Correlation coefficients between sensory variables and instrumental variables

Instrumental Sensory variables

variables Hardness Adhesiveness Gumminess Chewiness
Hardness .8076 —.7848 8417 9800
Adhesiveness .0000 .9032 —.5116 —.3816
Gumminess 8729 ~.6693 .8135 .9841*
Chewiness .8420 —.7259 .8362 .9838*

*Significant at p<0.05
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Table 11. Water holding capacity(WHC) of sausage during storage

Sample Control SA SB SC

Storage 10 20 30 10 20 30 10 20 30 10 20 30
(days)

WHC 90.5 885 844 91.7 8.4 8.1 887 864 8.1 895 884 868

SA: 5.5% acetylated starch and (1.6% biopolymer added, SB: 6.5% acetylated starch added, SC: 5.9% starch and

0.6% biopolymer added.
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Table 12. Result in folding test of sausage
sample

Sample 10 days 20 days 30 days
Control AA A B
SA AA A B
SB AA AA A
SC AA AA C

SA: 55% acetylated starch and 0.6% biopolymer
added, SB: 6.5% acetylated starch added, SC:
5.9% starch and 0.6% biopolymer added.

Table 13. Change of VBN in sausage during
storage (mg%)

Sample 10 day 20 day 30 day
Control 2.87 5.43 7.84
SA 2.54 2.85 3.51
SB 2.78 3.23 4.23
SC 2.63 3.51 6.34

SA: 5.5% acetylated starch and 0.6% biopolymer
added, SB: 6.5% acetylated starch added, SC: 5.9%
starch and 0.6% biopolymer added.
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