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Silage-Making of Some green Crops, Waste farm products
and Steamed Sweet Potatoes.

(On the Content and the Change of Pro-Vitamin A)

Hiroshi Suron

(Laboratory of Nutrition and Food, Faculty of Education,
University of Kagoshima, Japan)
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Table 1.

. “1s Date of Open- | Duration | Moisture Oozed

No. Material Date of Ensiling ing (days) (%) juice
1 Green Oat Apr. 19, 1953 | Oct. 26, 1953 190 85.9 +
2 Chinese Milk-vetch » Sep. 19, 1953 153 88.8 +

Disused Leaves of o

3 Mulbery Oct. 26~7, 1953 | March 8, 1954 133 66.3 —
4 Taro Leaves Oct. 25, 1953 | March 6, 1954 132 71.0 +
5 Leaves of Egg plant » March 7, 1954 133 749 +
() Green Oat May 2, 1954 | Aug. 28, 1954 118 74.8 +
7 Chinese Milk-vetch May 1, 1954 | Aug. 26, 1954 117 80.5 +
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Table. 2. Crude Yield and Quality
Crude Yield Density Evaluation
No Silage
Weight (95) | Volume (%) g/cm3 Mark Class
1 | Green Oat 47.5 — 1.08 0 Inferior
2 | Chinese Milk-vetch 32.1 42.1 0.88 36 Very good
Disused Leaves of .
3 Mulberry 93.1 73.6 0.81 16 Medium
4 | Toro Leaves 67.8 51.2 1.22 27 Good
5 | Leaves of Egg plant 73.7 64.7 1.00 16 Medium
6 | Green Oat 88.0 728 1.08 0 Inferior
7 | Chinese Milk-vetch 68.2 66.7 1.07 37 Very good
Table 3. pH Value and Organic Acid Content.
Acid Dry | Lactic Acetic acid Butyric acid Total Ratio
No. ; matter | acid |- acid | pH |————
Silage (%) (%) Foree Coxrolbnd. Foree Corrolbnd. (%) (L.)(A)(B.)
(%) (%) (%) (%)
1 | Green Oat 23.50 0.54 0.02 0.54 0.42 1.28 2.80 5.2 19 20 61
2 | Chinese Milk-vetch| 20.30 0.48 0.49 0.19 0.03 0.04 1.23 42139 55 6
Disused: Leaves -
3 of Mulberry | 3165 | (432) | 001 0.21 0.00 001 | (455)| 56| — — —
4 | Taro Leaves 31.12 1.33 0.31 0.39 0 0.01 2.04 44165 34 1
5 | Leaves of Egglant 2744 | (269) | 030 | 090 | o. 004 | (393) | 50| — — —
6 | Green Oat 25.27 —_ (1.03) (1.54) — 59| — — —
7 | Chinese Mllk;’etch 2357 | 1.50 0.45 0.10 0.11 0.02 218 | 40|69 25 6
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Table. 4. Chemical Composition of Ensiled Materials. and Silages (%)
Ensiled Materials . Crude | Crude Crude | Crude | True [Ratio of True
M('zilsr.e N.F.E. protein to
and Silages protein| fat fiber ash |protein|Crude protein
~ Fresh 85.94 2.31 0.62 5.93 3.63 1.57 —_ —
) Material
) In the Dry
5 Matter 0 16.45 4.38 42.23 25.78 11.16 —_ —_—
=1
o Fresh 78.20 224 1.48 6.92 8.97 2.19 —_ —_
5 .
~+ | Silage
In the Dry
Matter 0 10.27 6.79 31.74 41.13 10.07 _ —_
) Fresh 88.75 2.57 0.55 5.58 1.87 0.68 —_— —_
Q | Material
= In the Dry
= ::g- Matter 0 22.88 4.89 49.55 16.64 6.04 _— _
=
2‘” Fresh 81.62 | 38l 2.21 6.12 5.26 0.98 — —
e Silage 4,
a In the Dry
= Matter 0 20.73 12.00 33.24 28.63 5.40 — —_
« Fresh 6634 | 476 | 221 | 17.58 3.84 | 527 4.35 91
;?' Material | In the Dry
e, % Matter 0 14.14 6.57 52.28 11.41 15.60 12.92 —_—
=2 o
=N nr;‘ {Fresh 68.35 4.98 2.47 13.96 4.71 5.53 3.69 74
o
@ 2 | Silage
23 g In the Dry
Q a Matter 0 15.73 7.80 44,12 14.88 17.47 11.66 —_—
~ Fresh 70.99 6.68 3.52 12.89 2.97 2.95 5.92 89
= | Material {1 . p,
y —
§ Matter 0 23.03 12.13 44,43 10.24 10.17 20.41
& Fresh 68.88 | 7.85 | 395 | 11.41 | 438 | 353 | 471 60
S | Silage
a In the Dry
L@ Q
Matter 0 25.22 12.69 36.€8 14.07 11.34 15.13 —_
o {F 74.92 6.74 1.26 10.68 2.98 3.42 5.65 84
c
o | Material
o In the Dry
| l'l'lé Matter 0 26.87 5.02 42.59 11.88 13.64 22.53 —_
0Q
gt {Fresh 7256 | 692 | 247 | 1037 | 449 | 319 | 409 59
Y Silage
= In the Dry
-+ Matter 0 25.22 9.00 37.79 16.36 11.63 1491 —
o Fresh 74.83 3.11 0.70 10.77 7.55 3.04 2.30 74
: Material
In the Dry :
;? | Matter 0 | 1236 278 | 4278 | 3000 | 1208 9.14 —
o
g Fresh 7473 | 206 | 086 | 1040 | 871 | 3.24 | 1.23 60
=] Silage 1
- In the Dry '
Matter 0 8.15 3.40 41.16 34.47 12.82 4.87 —_
N Fresh £0.50 4.32 0.75 8.35 4.53 1.55 4.02 93
0O | Material . : . ‘ .
5 In the Dry i .
E % Matter 0 22.15 3.85 42.82 23.23 7.95 20.62
‘e
(<:'D ® Fresh 76.43 5.14 1.90 7.87 6.58 2.08 3.08 60
3. Silage 1 '
= In the Dry
Matter 0 21.81 8.06 33.39 27.92 8.82 13.07 —_
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Table 5. The Yield of Nutrients (Constituent changes during the Silage-Making) (%)

Dry |Organic Crudq Crude N.FE. Crude | Crude True

matter |matter | protein| fat fiber ash protein
1. Green Oat 73.7 74.6 46.1 114.0 55.3 117.6 66.5 —_—
2. Chinese Milk-Vetch 54.3 55.0 47.6 129.1 38.8 90.4 46.9 —_
3. Disused Leaves of Mulberry 87.5 85.6 97.4 104.0 73.8 114.1 97.7 78.9
4. Taro Leaves 72.7 71.7 79.6 76.0 60.0 99.9 81.1 53.9
5. Leaves of Egg plant 80.6 82.5 75.7 144.5 71.6 111.0 68.8 53.4
6. Green Oat ‘ 88.4 87.6 58.3 108.2 85.0 101.5 93.8 47.1
7. Chinese Milk-vetch 82.4 81.6 81.1 172.8 64.3 99.1 91.5 52.2
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Table 6. Pro-Vitamin A Content of the Silages.

Silage Total Carotene Cryptoxanthine Total

(mg %) (mg %) (mg %)
Green Oat : 0.56 0.16 0.72
Chinese Milk-Vetch 0.78 0.23 1.01
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Table 7.
Nates
Duration of Ensiling (First Opening) Dec. 7, 1953 to March 9, 1954 92 days
” (Second Opening) Dec. 7, 1953 to Aug. 23, 1954 259 days
Colour of Effluent (First Sample) 8—19—3 March 9, 1954
V4 (Second Sample) 7—18—6 Aug. 23 1954
Taste Sweet Sour March 9, 1954
Taste Vi (Mild) Aug. 23, 1954
Crude Yield Weight 94.795 ; Volnme 90.0%
Density 1.22 g/cm3

Table 8. pH Value and Organic acid content of the Steamed sweet potato silage

Dry Lactic Aectic acid Butyric acid Total Ratio Evaluation
matter | acid acid pH
Py P Free [Combnd. Free [Combnd. (g
(%) (%) (%) %) (%) (%) (%) L. A. B.|Mark|Class
In .
92 day 34.55 0.36 0.14 0.03 — —_ 0.53 43 |68 32 O 32 | Good
In 3338 | 094 | 007 | 004 — — | 105 | 36 |9 10 ol 34 |Very
259 day : : : : . ) ‘ Good
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Table 9. Chemical Composition of Steamed Sweet Potato and its Silage (%)

Mosture | Crude | Cpude |y g, | Grude | Crude | True

Material ‘ . 67.09 . 1.95 0.49 29.04 0.73 0.70 ——
In the Dry matter 0] 5.93 1.49 88.24 2.22 2.12 —_
Silage 65.45 2.01 0.33 30.56 0.92 0.73 1.61
_ In the Dry matter 0 5.82 0.96 88.45 2.66 211 4.66
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Table 10.  The Yield of Nutrients (%)

Dry Organic Crude | Crude
matter |substance| protein Crude fat| N. F. E. l Crude ash

In 92 days 99 99 98 64 100 ! 119 98
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Table 11 Pro-Vitamin A Content of Steamed Sweet Potato Silage

. Pro-vitamin A Total | Crypto- Total Yield (Per cent) Dry
Mztfélgillage Carotene | xanthine Total | Crypto- slig;min Matter

mg % mg % mg % | Carotene| xanthine A %
Sweet Potato (Fresh) 0.941 0.295 1.236 — — —_ —
Steamed Sweet Potato 0.753 0.254 1.007 — —_— — 3291
In 92 days 0.645 - 0.193 0.838 81 72 79 34.55

Silage {

In 259 dgas 0.670 0.120 0.790 — —_ — 33.38
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Summary

Small scale experiments of silage-making were carried out in Wagner’'s
pots with green oat, chinese milk-vetch, disused leaves of mulberry, taro leaves,
leaves of egg plant and steamed sweet patato for the purpose of estimating
their value as the material of silage, finding the direction for ensiling them,
and also estimating the nutritive value of the silage made.

(1) It was found that the satisfactory silage was easily prepared from
chinese milk-vetch notwithstanding its high protein content, but not prepared
from the disused leaves of mulberry in late Autumn owing to their peculiar
hard epidermis and relatively low moisture content, and from disused leaves
of egg plant.

(2) The silage from the disused leaves of mulberry in late Autumn had
a high pH 5.6, and contained dry matter 31.65, organic matter 26.12, crude pro-
tein 4.98, crude fat 2.47, N-free extractives 13.96 and crude fiber 4.71 per cent.

It seemed desirable that the leaves should be ensilied as a mixture to sweet
potato vines or other grass.

(3) Pro-vitamin A content was 1.01 mg per cent in chinese milk-vetch
silage and 0.72 mg per cent in green oat silage.

(4) It was observed that the process of fermentation of steamed sweet
potato was more or less different from that of grass silages.

The steamed sweet potato silage had the following properties after the
storage for eight months: pH 3.6, free lactic acid content 0.94 and butyric acid
content O per cent.

(6) Pro-vitamin A content in the steamed sweet potato silage was 0.84mg
per cent in three months and 0.79 mg per cent in eight months of the storage.
And about eighty per cent of pro-vitamin A was preserved in three months of
the storage.



