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Abstract

The present study was to investigate the effect of sugars on the psychrophillic spoilage in

ground meat. The obtained results were summarized as follows:

1.

The minimum pH values for the ground beef containing 2, 5 and 10 % glucose were 5. 25,
5.15 and 4.5, respectively. For the 'ground pork, the respective values were 5.1, 4.45 and
4.1.

. Total aerobes, coliform, lactic acid bacteria and lactobacillus counts per gram for the

control and 2 % glucose-contained ground beef after 9 days for storage at 5°C were 8.3X
10°vs 6.0X 107, 3.5X10%vs 2.4X 103, 5.8X10%vs 4.7X10% and 3.6X10%vs 4.2%10°%, respec-
tively. For the ground pork, the respective values were 1.2x10"%ws 7.8x10%, 3.4X10°os
3.1x10% 5.5x10%vs 4.5x10% and 3.3x10°ws 3.7x10°% The glucose-added ground meat
showed higher counts than those of the controls only in the case of lactobacillus without

any apparent adverse effects.

3."The length of storage time until the depletion of added glucose was 12, 16 and 28 days

for the 2, 5 and 10 % glucose contained ground beef and 9, 16 and 30 days for the ground
pork, respectively. pH did not start to increase until the added glucose was depleted
completely.

The addition of glucose extended significantly the average shelf-life of ground beef at
refrigeration condition (5°C). The extended shelf-life over the control was 7, 9 and 12
days for the 2, 5 and 10 % glucose contained ground beef and 8, 10 and 12 days for the
respective ground porks.

Although the addition of disaccharides (maltose, lactose, saccharose) lowered the pH of
ground meat, the extension of shelf-life as seen in glucose treatment was not affected. In
fact, the higher the concentration of added disaccharides was, the greater the degree of

putrefaction occured.
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Fig. 1. Changes in total aerobes (solid line) and
coliforms (dashed line) of ground beef
stored at 5°C for 15days
(X=X :0% glucose, A—A :2% glucose,
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Table 1. Effect of 2 % glucose on pH and bacterial
counts in ground beef*

After 9 days at5°c
Fresh beef 2%
Control | Glucose
treated
pH 5.65 6.7 5.25
Bacterial counts
(cells/g)
Total aerobes 3.5%1 8.3x10% 6.0%x10°
Coliforms 1.9%x10% 3.5x10% 2.4x10°
Lactic acid bacteria | 3.7x105 5.8%107 4.7x10%
Lactobacilli 2.9x108 3.6x10° 4.2x10°

* Mean values for 4 ground beef samples

Table 2. Effectof 2 % glucose on pH and bacterial
counts in ground pork*

After 9 days at5°c

O-0:5 % glucose, O—0:10% glucose) Fresh pork| 29
Control | Glucose
14 treated
- il‘ pH 5.75 6.4 5.15
2 2t ;/ Bacterial counts
o _— (cells/g)
* 5 10
c 1ok A/g Total aerobes 3.3X108 1.2x10% 7.8x108
g /5%%4]’ Coliforms 1.7x10% 3.4X10°| 3.1x10*
< 8} /:é;s/ (¢ Lactic acid bacteria | 2.9x104 5.5x107| 4.5X10°
S /‘5 «"""|  Lactobacilli 2.0x10Y 3.3x10°| 3.7x10°
o o .7 o
°© 6 / P SO * Mean values for 4 ground pork samples
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Fig. 2. Changes in total aerobes (solid line) and
coliforms (dashed line) of ground pork
stored at 5°C for 15days
(X=X 0% glucose, A—A :2% glucose
O—-0:5% glucose, O—O : 10 % glucose)
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Fig. 3. Effects of glucose concentration in ground
beef on pH during storage at 5°C for 30
days
(X=X :0% glucose, A—A : 2 % glucose,
O-0:52% glucose, O—0O:10 % glucose)
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Fig. 4. Effects of glucose concentration in

ground pork on pH during storage at 5°C
for 30 days

(X—% : 0% glucose, A—A : 2% glucose,
O-0:5% glucose, O—Q : 10 % glucose)
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Table 3. Effect of glucese addition on pH in

ground beef

(% by weight)

" Glucose concentration

0 2 5 10
Minimum pH value of] 5.65 5.25( 5.15 4.5
beef
Number of days required| 0 9 12 20
to reach minimum pH
Number of days required| 5 15 22 —
to reach pH 6.0
(onset of spoilage)

Table 4. Effect of glucose addition on pH in

ground pork

Glucose concentration
(% by weight)

0 2 5 10
Minimum pH value of| 5.75| 5.1 4.45 4.1
pork
Number of days required| 0 12 |14 22
to reach minimum pH
Number of days required| 4.5 | 17 |23 —
to reach pH 6.0
(onset of spoilage)
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Fig. 5. Effects of glucose concentration in ground

beef on glucose utilization during storage
at 5°C ,

(A—A :2 % glucose, [1-[J : 5 % glucose,
O—0Q:10 % glucose)
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Fig. 6. Effects of glucose concentration in ground
pork on glucose utilization during storage
at 5°C
(A—A 2% glucose, [1—[1:5% glucose,
O—0:10 % glucose)
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Table 5. Effect of sugars addition to ground pork on pH
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E : 1.0 % glucose

B : 0% glucose
F :2.0% glucose
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