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Table 1. The formula of pork starch sausages

Ingredients Weight (g)
Pork cut 100.00
Ice water 84.00
Modified corn starch 45.50
Sugar 10.00
Monosodium glutamate 0.70
Light soy sauce 3.20
Sodium chloride 2.90
Five-spices powder 0.45
Anka rice 3.50
Cinnamon powder 0.20

Black ginger 0.10
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Table 2. Proximate composition of pork starch sausages

Treatment Moisture (%)  Crude protein (%) Crude fat (% ) Ash (%)
A 65.3 t 3.5° 9.8 + 0.3° 59 = 0.3* 1.49 + 0.1°
B 64.9 £ 5.2° 9.5 + 0.5° 6.2 * 04° 1.35 £ 0.1°
C 64.6 £ 4.8° 9.3 + 0.6" 6.3 * 0.2° 1.28 £ 0.1°

* Means within the same column with different letters are significantly different (P <0.05).
A: Cooking at 80°C for 30 min and vacuum packaged; B: Cooking at 80°C for 30 min and
vacuum packaged, and sterilizing at 80°C for 30 min; C: After vacuum packaged, and then

cooking at 80°C  for 30 min.
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% 3. E? A8 155 }%x o SIS TR = (log CFU/g)
Table 3. Changes of total plate counts (log CFU/g) of pork starch sausages stored at 4°C for 4 wk

Treatment 0 wk 1 wk 2 wk 3 wk 4 wk
A 271 03 3.04 +t04° 3557%03 417 +03* 628 £ 0.7°
B 1.28 + 0.2° 1.68 £ 0.1° 250 + 04°  3.62 £ 04° 532 £ 0.7°
C 255+ 03* 271 £03* 3521 04° 412+ 03" 624 t0.5°

> Means within the same row with different letters are significantly different (P < 0.05).
A, B and C see as table 1.
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Table 4. Changes of TBA value ( mg malonaldehyde/kg meat) of pork starch sausages stored at 4°C for

6 wk

Treatment 0 wk 1 wk 2 wk 3 wk 4 wk
A 1.58 £ 0.1° 208 + 03" 218 £03" 237+ 03" 331 £03°
B 128 + 0.2° 1.80 + 0.1° 1.94 = 0.3° 224 +02° 2.84 +0.3°
C 160 £ 02* 196 + 02® 275+ 02*°  3.03 £ 04" 330+ 04°

35 Means within the same row with different letters are significantly different (P <0.05).
A, B and C see as table 1.
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Table 5. Changes of shear value (g) of pork starch sausages stored at 4°C for 6 wk

Treatment 0 wk 1 wk 2 wk 3 wk 4 wk
A 435 + 29° 442 + 35° 933 + 68° 942 + 59° 951 + 72°
B 452 + 38° 455 + 39° 620 + 53¢ 730 + 62° 832 * 66°
C 534 + 42° 546 + 42° 836 + 58° 794 + 51° 857 + 61°

2. Means within the same row with different letters are significantly different (P <0.05).
A, B and C see as table 1.
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Table 6. Changes of a-value of pork starch sausages stored at 4°C for 4 wk

Treatment 0 wk 1 wk 2 wk 3 wk 4 wk
A 9.88 + 0.6 9.42 £ 0.6° 8.10 £ 0.5 8.54 + 0.5° 8.37 + 0.5°
B 8.40  0.4° 8.82 + 0.6° 8.70 + 0.7° 8.70 + 0.6° 7.60 £ 0.6°
C 935 + 0.7° 9.06 + 0.7° 845+ 0.6® 815t 0.7° 7.58 + 0.5°

ab¢ Means within the same row with different letters are significantly different (P <0.05).
A, B and C see as table 1.
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Table 7. Panel test score of pork starch sausages storage at 4°C for 2 wk

Appearance Texture Flavor Overall acceptance

Treatment 0 wk 2 wk 0 wk 2 wk 0 wk 2 wk 0 wk 2 wk

A 46103 4210.5% 49104™ 44104% 5112050 4.2120.4% 521204 4.6+0.5%
B 44104™ 4.01£04% 5.0£04™ 4.0£0.3" 56104™ 4.610.3% 48104 43+0.4%

C 45%0.3™ 3.9+03% 47105 3.910.3%Y 5.110.6™ 4310.5% 4.9%0.5 42104

2. Means within the same row with different letters are significantly different (P <0.05) .
*¥Y Means within the same column with different letters are significantly different (P <0.05).
A, B and C see as table 1.

+=A
iha afM

N E:};EA_[/E?P\ *pqgﬂj%i[‘r: , I A TN N = I'Et"v)g“;rgﬁl% AN WJ"J[IJ‘EF’U T 80°C "J[
£330 min > AEE A il > FIAE 80°C &S 20 min Vr%&lﬁai' ’ '\ ﬂ]ﬁfﬂmE'Elfﬁ = KD R B
SENE

LERR

e 2~ TREFR ~ 3505 ¢ 1992 « [l SEER) RS B LRV RN Pﬁ‘i ELVRYR - I
f; 21:99-112 -

FRZB = 2009 o P IZE A PORTRA VIR PRI SS SCRFER AT 4 £ 2°C @ AR T YA -
@”4 SR F[lﬁ***éﬁ%%]*@ﬂfr’ Ziflne

[N j 55 T lﬁ*‘? ° 1996 o 3 ?Eaﬁq% S I F | AR AR IS [/érlﬁl ?’ Fﬁl% 25
325-334 -

fIFI - fs - mL%ww% PRYTACHT I B s P+ LA B 3 R
SEREECE P BREIRS SR o mF’IE’ﬁlEWVEer; (e 5{%255 II?FB’?D%E 19 : 139-157 -

£ 7 = I 1999 - REPA R A Fﬁ!fm;ﬁﬁﬂﬂ [FIY P - (A e B TS R S
Ll

A.O./F\,C. 1990. Official Method of Analysis, 14" ed. Association of Official American Chemists,
Washington, D.C., USA.

Cheng, J. H. and H. W. Ockerman. 1998. Effects of anka rice, nitrite, and phosphate on warmed-over
flavor and palatability characteristics in roast beef. Meat Sci. 49: 65-78.

Cooksey, K., B. P. Klein and F. K. Mckeith. 1993. Heating and texture profiles of packaged pasteurized
beef loin steaks from precooked roasts. J. Food Sci. 58: 5-8.

DOH ( Department of Health, Taiwan ) . 2008. Sanitary standard for edible natural colorants ( DOH Food
No. 8246254 ) . <http://food.doh.gov.tw/law/hygiene_standed e 7.asp> Accessed 16.07.08.

Fernandez, J., J. A. Pérez-Alvarez and J. A. Fernandez-Lopez. 1997. Thiobarbituric acid test for
monitoring lipid oxidation in meat. Food Chem. 59: 345-353.

Iturriaga, L. B., B. L. Mishima and M. C. Afon. 2010. A study of the retrogradation process in five

NJ‘

4

—rrv




102 TR SRR T

argentine rice starches. LWT Food Sci. Tech. 43: 670-674.

Maturin, L. A. and J. T. Peeler. 1995. Aerobic plate count. in: Bacteriological Analytical Manual. eds.
AOAC Int. Gaithersburg. USA. pp. 3.01-3.10.

Ockerman, H. W. 1981. Meat and additives analysis. in: Quality Control of Post-mortem Muscle Tissue.
Ohio State Univ. pp.121-130.

Prabhu, G. A. and J. G. Sebranek. 1997. Quality characteristics of ham formulated with modified corn
starch and kappa-carrageenan. J. Food Sci. 62: 198-202.

SAS Institute, Inc. 2002. SAS/STAT User’s Guide. Version 6.03. SAS Institute Inc., Cary, North
Carolina.

Tseng, Y. Y., M. T. Chen and C. F. Lin. 2000. Growth, pigments production and protease activity of
Monascus purpureus as effect by salt, sodium nitrite, polyphosphate and various sugars. J. Applied
Microb. 88: 31-37.

Zeleznak, K. J. and R. C. Hoseney. 1986. The role of water in the retrogradation of wheat starch gels and
bread crumb. Cereal Chem. 63: 407-411.




Taiwan Livestock Res. 44(2) : 95~104 ,2011 103

Effects of different heating methods on pork starch
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Abstract

The purpose of this study was conduct to investigate the effects of different heating methods on
pork starch sausage quality storage at 4°C for 4 wk. The heating methods of pork starch sausages were
divided into three sections: A: Cooking at 80°C for 30 min and vacuum packaged; B: Cooking at 80°C
for 30 min and vacuum packaged, than sterilizing at 80°C for 30 min; C: After vacuum packaged, then
cooking at 80°C for 30 min. The approximate analysis ( moisture, crude protein, crude fat and ash) ,
total plate counts, thiobarbituric acid value ( TBA ), shear value, a-value and sensory evaluation were
measured. Results showed that no significant different was observed in moisture, crude protein, crude
fat and ash content among the three treatments. The B group had lower total plate count, TBA value and
shear value than those of the other two groups during storage at 4°C for 3 wk. The results indicated that
the B group had lower a-value than those of other treatments at the beginning during storage period. On
the contrary, B treatment had the highest a-value among the three treatments during storage for 3 wk.
The sensory evaluation showed that all treatments had higher score of appearance, texture, flavor and

overall acceptance at 0 wk rather than at 2 wk during storage period.

Key words: Heating, Pork starch sausage, Quality.
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