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On the Difference of the Free Neutral Sugar Content in Porcine Meat among Breeds
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Fig. 1. Chromatograms of the free neutral sugars found in the porcine muscle.
(According to E. F. Walborg and R. S. Lantz (1968))

Column: Dowex 1 x4 (200-400 mesh), 0.6 x 100 cm, jacketed with circulating water at 60°C.

Elution: Buffer; 0.4M Boric acid, 1.0M Glycerine, 0.035M NaCl, 0.1 %, BR1J35, 0.5 ml/liter
Toluene, pH 6.704-0.05. Sample applied; 0.5 ml (0.5 mg of each standard sugar/ml
or 1 mi of sample solution. Flow rate; 9 ml/hr, Fraction size; 2 ml

Colorimetry: 3 ml of color developer (Aniline : Acetic acid : Phosphoric acid-6 : 200 : 100)
was added to I ml of each effluent, mixed well and heated in the boiling water
bath for 3 hours. After cooling, O.D. was measured at 365 nm.
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Table 1. Free hexose and pentose found in porcine muscles from the five breeds (mg%;)
M. longissimus dcr:ﬁ M. biceps femoris
Breed Sex No.

Hexose Pentose Total Ratio Hexose Pentose Total Ratio

¥ 2 52.5 18.3 70.8 58.9 20.4 79.3

Hampshire & 2 54.0 15.0 73.0 56.3 21.1 714
Mean 53.3 18.7 71.9 82.5 57.6 20.8 78.4 84.8

8 2 55.6 18.8 74.4 60.4 19.9 80.3

Large white & 2 56.3 18.5 74.8 59.2 21.1 80.3
Mean 56.0 18.7 74.7 85.8 59.8 20.5 80.3 86.8

£ 2 57.9 20.6 78.5 59.6 22.1 81.7

Landrace é 2 57.9 19.6 77.5 63.2 21.3 84.5
Mean 57.9 20.1 78.0 89.6 61.4 21.7 83.1 89.8

? 2 61.5 214 82.9 64.8 22.1 86.9

Duroc & 2 62.9 z1.0 83.9 65.9 22,7 88.6
Mean 62.2 21.2 83.4 95.8 65.4 22.4 87.8 94.9

2 4 65.0 20.8 85.8 70.0 22.6 92.6

Berkshire & 4 66.0 22.3 88.3 69.0 23.3 92.3

Mean 65.5 21.6 §7.1 100 69.3 23.0 92.5 160

Table 2. Ratio of hexose to pentose shown
in round number

M. /zmgz's.simus M. biafps
Breed dorsi femeris

Hexose : Pentose Hexose : Pentose
Hampshire 74 26 73 27
Large white 75 25 74 26
Landrace 74 26 74 26
Duroc 75 25 74 26
Berkshire 75 25 75 25
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Table 3. Free neutral sugars found in porcine muscles from five breeds

Rham- Man- . Galac- Fruc- .
Breed Sex NMo. nose nose Ribose tose Glucose tose Sorbose Total Ratio
M. longissimus dorsi mg%
Hampshire ¥ 2 1.5 18.1 9.1 5.5 37.9 5.2 t 77.3
& 2 1.9 16.5 8.9 6.4 35.8 5.9 1.1 76.5
Mean 1.7 17.3 9.0 6.0 36.9 5.6 0.6 76.9 79.9
& 2 t 18.3 9.2 5.7 37.5 5.6 t 76.7
Large & 2 1.3 18.5 8.5 5.9 38.7 5.8 t 78.7
White Mean 0.6 18.4 8.9 5.8 38.3 5.7 t 777 80.7
$ 2 t 18.8 10.4 6.4 39.7 5.4 t 0.7
Landrace & 2 I.1 19.2 10.1 7.0 40.2 5.3 t 29
Mean 0.6 19.0 10.3 6.7 40.0 5.4 t 81.8 84.9
¥ 2 1.9 19.7 11.0 7.1 44.9 6.3 t 90.9
Duroc & 2 2.6 20.3 10.4 7.7 44.1 7.5 1.0 93.6
Mean 2.3 20.0 10.7 7.4 44.5 6.9 0.5 92.3 95.8
Q 4 2.0 21.8 11.3 8.0 43.2 8.3 2.1 96.7
Berkshire K 4 2.1 22.5 10.6 94 44.0 7.7 1.5 95.8
Mean 2.1 22.2 11.0 8.7 43.6 8.0 1.8 96.3 100
M. biceps femoris mg%
2 2 2.1 20.4 9.1 6.4 39.6 5.6 t 84.0
Hampshire & 2 1.7 19.3 10.2 5.8 38.1 6.3 1 81.9
Mean 1.9 19.9 10.1 1 38.9 6.2 t 83.0 80.3
2 2 0.9 19.3 9.6 7.1 40.5 6.7 14 85.5
Large & 2 0.9 17.9 8.9 6.4 38.7 6.6 t 79.4
White Mean 0.9 18.6 9.3 6.8 39.6 6.7 0.7 82.5 79.8
* 2 t 19.7 10.7 . 43.9 6.8 t 87.7
Landrace & 2 t 20.8 11.0 6.8 45.1 6.2 t 89.9
Mean t 20.3 10.8 6.7 44.5 6.5 t 88.8 85.9
% 2 3.0 20.5 10.0 7.9 45.7 6.9 1.4 95.4
Duroc & 2 1.6 20.8 10.4 8.9 45.5 7.9 1.6 96.7
Mean 2.3 20.7 10.2 8.4 45.6 4 1.5 96.1 929
¢ 4 2.3 22.8 12.7 9.7 47.0 8.6 t 102.7
Berkshire 2 4 1.7 21.6 11.3 10.2 48.3 8.2 1.7 103.0
Mean 2.0 22.2 12.0 10.0 47.7 8.4 0.9 103.4 100

t: the existence in trace of each sugar below 0.1 mg 7.
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Summary

In Kagoshima districts Berkshire pork has been raised from the earlier times and moreover its
meat has been especially preferred by the natives due to its excellent palatability.

In this study, as a part of the general investigations pursuing the cause of meat-palatability the
free neutral sugar content in Berkshire pork meat was compared with those of the four foreign born
breed-porks recently introduced into Japan (Hampshire, Large White, Landrace and Duroc). For
determining the free neutral sugar content in the meat, two different analytical methods were employed,
i.e. one was Cysteine-Sulfuric acid method fixed in accordance with Dische, and another was an ion
exchange chromatography method in accordance with Walborg and Lantz.

The results obtained were as follows;

1. It was evident that the total hexose- and pentose-contents determined by Cysteine-Sulfuric
acid method, and the respective kind of neutral sugar content determined by the ion exchange chromato-
graphy showed little difference between sexes (sow and barrow) in any breed. Among the breeds,
however, it was found that there was relatively remarkable difference in the free neutral sugar content,
namely, that it was to be fixed in the order given below; Berkshire> Duroc> Landrace> Large White>
Hampshire. It is a matter of fact that the sum total of the respective neutral sugar content determined
in the meats also showed the same tendency. Besides this, it was a well known characteristic that M.
biceps femoris constantly showed the level of the free neutral sugar content a little higher than M.
longissimus dorsi in any breed.

2. Through the method of the ion exchange chromatography, seven kinds of neutral sugar, which
had been already found in the water-soluble extracts either from beef or from pork, were determined,
excepting only one case in which rhamnose was present.

When comparisons were made on the amount of the respective neutral sugar found in the pork
meat, the highest level (45-509;) was noted in glucose and the second in mannose, and after these,
ribose, galactose, rhamnose and sorbose followed in this order.

Next, when comparison was made between the sum total of these sugars obtained from Berkshire
pork meat containing the highest level and those from Hampshire pork meat containing the Jlowest
level, the difference between the former and the latter was fixed to be about twenty percent.

Conclusively, it was assumed that a cause of the estimation, that Berkshire pork meat was more
palatable than the other breed pork meats, might be attributed to the highest level of the free neutral
sugar content.



