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A Comparison of the Effects between the Crushing of Material

and the Addition of Formic Acid on Silage-Making.
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Table 1. Chemical Composition of Sweet Potato vines (Material).
Moisture | Crude Crude | N. F. E. Crude Crude True Ratio of True
protein fat fiber ash protein | protein to Cru-
(%) (%) (%) (%) (%) (%) (%) | de protein
Fresh 85.54 1.42 0.50 7.31 2.88 2.35 1.35 ‘ 95
Air-dried 12.00 8.65 3.04 44.53 17.50 14.28 8.22 | —_—
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Table 2. Crude Yield and Density of the Silage.

99 Weight Volume ) Weight Volume =
8§ & No. E’ No. ?..’
0%' o, g % cm? % ) g % cm3 % <
g/cm? , g/cm3|
Nov. 4 1) 2,670 89 3,028 78 0.88 (1) 2,280 76 —_ —_ —_
11 (2) 2,390 80 2,468 64 0.97 2) 2,085 70 2,131 55 0.98
18 (3) 2,190 73 2,019 52 1.08 (3) 2,333 78 2,355 61 0.99
25 (4) 2.133 71 2,243 58 0.95 4) 2,385 80 2,355 61 1.01
Dec. 2 (5) 2,250 75 2,131 55 1.06 || (%) 2,100 70 2,355 61 0.89
9 (6) 2,355 79 2,243 58 1.05 (6') 2,275 76 2,355 61 0.97 |
16 (7) 2,352 78 2,355 61 1.00 (7) 2,210 74 2,243 58 0.99
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Table 3. Organic Acid Content and pH Values.

Dry Lactic Acid Acetic Acid Butyric acid Total Evaluation
No. | matter Free |Combnd. Free [Combnd. Free [Combnd. acid pH Mark | Class

(%) (%) (%) (%) (%) (%) (%) (%)
(1) | 1509 | 031 | 116 | 010 | 009 — — (?:22) 452 25 | Good
(2) | 1471 | 077 | 136 | 020 | 003 — — (;_:gg) 4.34 2 | s
3) | 1736 | 077 | 168 | 017 | 006 — — (12'.22) 417 38 Veg‘;};d
(4) | 1740 | 077 | 153 | 022 | 008 — — | ;:gé y | 402 40 p
(5) | 1622 | 076 | 134 | 016 | 006 — — ((z)ﬁgg) 407 40 p
(6) | 1494 | 085 | 136 | 023 | 008 — — (;:ég y | 422 38 p
(7) | 1544 | o71 | 138 | 022 | 006 — | o000 (g:g?) 4.20 38 p
()| 1678 | 026 | 107 | 003 | 0.0 — — ((1):22) 450 25 | Good
()| 1787 | o8s | 137 | 014 | 0.0 — — (.522) 3.98 40 V;;gd
(3| 1745 | o081 | 144 | 015 | 010 — — (;:gg) 4.23 38 ”
(4)| 1533 | 089 | 129 | 021 | 008 — — (;:}g) 3.88 38 y
(5)| 1880 | 090 | 124 | 018 | 010 — - é:}é) 4.06 0 |
(6)| 1612 | ©94 | 151 | 017 | o008 — — (;_;g) 4.04 40 y
()| 1765 | 091 | 1.44 | 015 | o011 — — (;:éz) 400 40 ”

o MRl GeeisT EODEEEFIC X Ofc, (

Figure 1.
£

1.0

0.9

0.81

PTOV 0T30W] e6dd

0.7:

The Comparison of Process of the Fermentation.

pH
- m—— ‘*II
//\
I
16
16
ol
cosdmescen 14
18
I. Crushing-lots
II. Formic Acid-lots
1 (] i 1

A

2

Weeks

3

4

6

after the Ensiling

) AEBFIREEHBEMA 2D D TH D,




174 =y v~V REOBOEREMR L ERMMRM & o g

Table 4. Chemical Composition of Silages.

Moisture Crude Crude Crude True Ratio of True| Vitamin
No. protein fat ash protein |protein to . C
(%) (%) (%) (%) (%)  |Crude protein| (mg%)
(1) 8491 1.45 0.62 272 1.31 . 90.3 3.2
(2) 85.29 1.47 0.81 2.40 1.29 87.8 2.7
(3) 82.64 1.75 - 0.80 272 1.43 81.7 —_
(4) 82.60 1.4 0.73 2.77 1.30 79.3 —
(5) 83.78 1.53 0.82 2.13 1.22 79.7 —
(6) | 8506 1.43 0.61 1.89 1.16 81.1 —
(7) 84.56 1.55 - 071 . 2.11 1.24 80.0 —
(1) 83.22 1.65 0.71 2.55 1.52 92.1 2.6
(2) 82.13 1.66 0.63 2.56 1.46 88.0 1.3
3) 82.55 1.63 0.76 2.90 1.47 90.1 —_—
4) 84.67 - 1.37 0.59 1.90 1.20 87.5 —
(5) 81.20 1.89 0.73 272 1.65 87.3 —_
(6") 83.88 1.46 0.62 2.18 1.26 86.3 —_
(7 82.35 1.67 : 0.64 2.56 1.41 84.4 —_
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Summary

In this paper a comparison of effects between the addition of formic acid

solution and the crushing of material at the time of ensiling has been made,

using sweet potato vines as the material. Organic acids, pH values and che-

mical composition of the silages made were investigated every week for seven
weeks.

The results obtained were summarized as follows: A
(1) In a week after ensiling, the vines were not sufficiently fermented in

either the formic acid-lot or in the crushing-lot, having a pH of 4.5.

(2) When sweet potato vines were ensiled after crushing them just enough

to press sap out of the plant tissue, the effect, was almost the same as the

addition of formic acid solution.

And little difference was found in the process of fermentation in both lots.
(3) The reduced form of Vitamin C could hardly be found in the silages

&. in three weeks after ensiling.




