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Environmental Factors Affecting the- Solid-not-fat
' Composition of Milk

By

YosHIO HASHIMOTO, SHUNROKURO ARIMA, ElCHI UEYAMA,
Kunio KOTAKEMORT and YOSHINORI QURA

(Institute for Dairy Science, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)
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Table 1. Seasonal changes in milk composition at
five districts in Hokkaido
Fat Protein
District  |Mounth| No. of Mean Standard | Variation | No. of Mean Standard | Variation
samples deviation |coefficient |samples deviation |coefficient
Yagumo 6 47 3.32 0.206 6.20 45 3.01 0.138 4.58
7 50 3,37 0.214 6.35 42 2.95 0.154 5.52
8 50 3.32 0.189 5.69 47 2.93 0.139 474
9 50 3.32 0.219 6.60 49 291 0.167 5.74
10 50 3.41 0.203 5.95 48 311 0.124 3.99
11 50 3.53 0.206 5.84 50 3.10 0.192 6.19
Sapporo 6 60 3.41 0.265 777 60 2.59 0.176 5.97
7 67 3.44 0.202 5.87 57 2.97 0.138 4.65
8 34 3.51 0.211 6.01 16 2.95 0.172 5.83
9 71 3.48 0.283 8.13 69 3.10 0.137 442
10 68 3.59 0.243 6.77 65 3.14 0.209 6.66
11 70 3.62 0.308 8.51 70 3.13 0.197 6.29
Obihiro 6 76 3.40 0.243 7.51 76 2.88 0.180 6.28
7 91 3.40 0.213 6.26 75 291 0.168 5.77
8 81 3.36 0.216 6.43 74 2.89 0.190 6.57 l
9 88 3.41 0.244 7.16 86 2.93 0.192 6.55
10 104 343 0.253 7.38 85 2.99 0.190 6.35
11 83 3.58 0.226 6.31 81 3.26 0.223 6.84
Nakashibetsu 6 71 3.45 0.339 9.83 71 3.06 0.171 5.59
7 91 3.40 0.333 9.79 86 3.07 0.164 5.34
8 85 3.58 0.311 8.69 80 2.96 0.132 4.46
9 81 3.50 0.279 797 72 3.03 0.127 4.19
10 87 3.42 0.255 7.46 86 3.09 0.165 5.34
1 88 3.53 0.326 9.24 91 3.07 0.196 6.38
Kitami 6 55 3.30 0.211 6.39 55 3.04 0.174 572
7 49 3.29 0.225 6.84 41 2.86 0.152 5.31
8 50 3.37 0.203 6.19 50 2.87 0.158 5.51
9 52 3.31 0.193 5.95 52 292 0.133 4.55
10 50 3.35 0.198 591 47 3.00 0.171 5.70
11 49 3.56 0.285 8.29 50 3.13 0.188 6.01
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Table 2. Ratio of low protein milk (%)
Mounth
District 6 7 8 9 10 11 Mean -
Yagumo 6.7 16.6 17.0 20.4 2.1 6.0 114
Obihiro, Satsunai 28.3 89 31.1 21.8 16.4 1.9 17.8
Obihiro, Biu 334 36.7 31.7 29.0 13.3 34 26.3
Kitami 3.6 220 30.0 13.5 12.8 20 129
Nakashibetsu 85 5.8 7.5 2.8 4.7 6.6 72
Sapporo, Osatsu 29.0 74 18.8 0 0 0 8.2
Sapporo, Kotoni 8.0 13.3 — 0 9.7 5.7 7.1
Mean 15.0 14.0 221 11.9 79 41 12.0
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Table 3. Relationship between milk quality and SNF content .
SNF (%) 7.6-78 7.9-8.0 8.1-8.2 8.3-8.4 8.5-8.6 8.7-88 89<
No. of samples 6 5 8 10 3 4 12
F Max. 3.70 3.78 5.72 4.60 3.62 3.58 4.25
t .
( & Min. 2.60 2.63 3.02 315 3.27 270 3.25
%) Mean 2.95 3.25 4.08 3.82 3.40 3.18 3.53
Max. 3.06 3.13 3.58 3.38 3.50 3.23 3.55
Protein )
) Min. 2.71 271 2.74 2.81 2.87 2.99 271
(% Mean 291 294 3.05 3.05 3.14 3.17 3.15
Max. 0.16 0.16 0.17 0.18 0.17 0.18 0.19
Acidity .
Min. 0.12 0.13 0.13 0.14 0.14 0.13 0.15
(%) Mean 0.14 0.15 0.15 0.16 0.16 0.15 0.17
Max. 70.3 53.0 210.0 108.0 516.7 110.0 510.0
No. of bact. .
10000 Min. 20.0 0.5 20.0 29 14 0.8 0.1
(x ) Mean 46.4 21.7 70.9 46.2 149.6 28.9 106.2
Max. 230.0 163.0 138.7 680.0 266.7 63.3 733
No. of cell .
10 Min. 21.0 0.3 5.0 12.0 15.3 0.9 0.0
(10000} Mean 154.2 78.9 59.6 100.9 99.6 17.0 13.6
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Tablé#., Quality of hay
] Composition and digestable nutrients (%)

Farm |Quality| Dominant Crude protein Crude fiber
No. | (point) plant Moisture Alijgscilsry Dry basis A}i)gs(ii;y Dry basis DCP TDN
1 553 Timothy 19.95 5.93 7.41 28,71 35.87 2.97 42.38
2 57 Timothy 14.52 7.05 825 30.88 36.12 3.67 45.29
3 49 Orchard 1970 | 873 | 1087 | 2692 | 3352 543 | 4562
4 69 - Timothy 20.94 13.69 17.32 24.37 30.82 10.17 49.15
5 48 Timothy 21.98 864 | 1108 | 2718 | 3484 543 | 4325
6 72 Oxchard 18.45 13.43 16.47 23.83 29.22 9.83 52.57
7 _. 78 - Orchard 23.i1 12.26 15.95 17.89 23.27 8.90 53.78
8 69 Timothy 17.98 9.13 11.13 21.37 26.05 5.75 53.40

"Table 5. Quality of silage
] . ] ‘Composition and digestable nutrients (%)
Fﬁrom Dominant plant %ﬁkg Moisture™ Wer- Lpr%iiyn We ﬁll))erry' bep | ToN
- | basis | basis basis basis

1 Timothy & red clover| 15 68.10 254 7.96 12.86 40.30 1.40 17.10
2 Red clover & orchard] 49 80.35 2.87 14.61 5.57 28.38 1.90 10.40
3 Dentcorn 90 83.57 148 8.99 5.37 32.68 0.80 10.40
4 Dentcorn 90 82.67 1.67 9.66 491 28.31 0.80 11.00
5 Dentcorn 90 84.20 1.38 8.75 478 30.25 0.70 10.00
6 Dentcorn 90 80.85 1.72 8.97 5.41 28.29 0.85 12.20
7 Dentcorn 85 80.02 2.57 12.84 497 24.89 0.70 11.10
8 Dentcorn 90 81.76 1.54 8.45 4.84 26.51 0.81 11.59
9 Dentcorn 90 86.20 1.18 8.58 4.33 31.39 0.61 8.77
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Table 6. Relationship between amourt of supplied
nutrients and SNF content
Amount of
supplied SNF (%) 7.6-7.8 7.9-8.0 8.1-8.2 8.3-84 8.5-8.6 8.7-8.8 8.9«
nutrient No. of

(%) samples 6 5 8 10 3 4 12
Max. 165.6 259.2 190.8 240.5 317.6 311.5 289.3
DCP Min. 100.6 101.3 99.2 83.7 126.6 120.2 122.8
Mean 124.9 143.3 129.2 130.2 201.2 203.9 163.0
Max. 146.2 135.4 138.0 1425 163.0 157.1 168.7
TDN Min. 71.5 82.7 85.2 77.6 85.9 84.2 83.3
Mean 103.5 111.6 118.8 102.5 129.3 118.2 1135
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Table 7. Milk composition for dams
and daughters
Cow No. SNF Fat Protein
(%) (%) (%)

Dam 1 - 776 2.78 271
Daughter 1 8.27 3.26 2.88
Dam 2 8.11 3.02 2.99
Daughter 2 8.33 3.15 2.81
Dam 3 8.19 4,13 3.24
Daughter 3 7.81 2.67 2.88
Dam 4 8.48 3.62 3.50
Daughter 4 7.70 2.60 3.01
Dam 5 7.86 3.35 3.13
Daughter 5 7.86 3.27 2.89
Dam 6 8.04 4.25 3.55
Daughter 6 7.86 3.73 3.12
Dam 7 775 3.58 2.99
Daughter 7 7.97 3.72 3.12
Dam mean 8.03 3.53 3.18
Daughter mean 7.97 3.20 2.96
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Table 8. Experimental animals
Cow No. 1 2
Date of birth 1960-8-18 1960-8-21
Date of calving 1964-5-22 1964-6-1
No. of lactation 2 2
Date of next calving 1965-6 1965-6
Body weight (kg) 542 516
Butter fat test (%) 3.5 4.0
Milk yield (kg) 7 12
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Table 9. Feeding schedule
Cow No. 1 2
E . tal iod 1964. 11, 16~ [1964. 11. 16— [1964. 12, 13- {1965, 1. 17—
xperumental perio 1965, 2.16| 1964.12.120 1965.1.16/ 1965.2.16
Orchard grass hay (kg) 5.4 5.2 5.2 5.2
Sl;eji Dentcorn silage (kg) 27.0 26.0 26.0 26.0
Concentrate mixture (kg) 2.0 44 0 44
Amount of nutrients| TDN 100 100 70 100
to feeding standard
%) DCP 100 100 30 100
Milk yield - l‘ Lactose
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Alcohol test
Fig. 1.
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Effect of underfeeding on quality of milk
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Summary

The investigations on milk composition, especially
on the variance of SNF content were undertaken on
350 farms at the five districts in Hokkaido and fur-
thermore the effect of underfeeding on milk quality
was studied.

The results obtained are summarized as follows.

1. Twelve percent of tested milk showed low pro-
tein content {less than 2.8%). The largest variation
of milk composition among farms was observed in
the milk from Nakashibetsu district and the milk from
Yagumo had the smallest variation.

Low Protein milk were observed at Obihiro district.

2. About 25% of cows from the farms which pro-
duced low protein milk produced low solid-not-fat
milk. Low SNF milk tended to show high cell count
(average 1,170,000/mé).

3. Most of cows investigated were fed above the
feeding standard. Correlation between feedinglevel
and SNF content of milk was not clear.

4. The quality of roughages used by the investi-
gated farms were also examined. All grass hays
and dentcorn silages had good quality, but grass
silages had poor quality.

5. There were no significant relationship between
milk composition of dam and that of daughter.

6. The results from underfeeding in the early ges-
tation period showed that stability of milk on alcohol-
test was reduced and milk composition changed toward
conditions of desease or late lactation.



