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Effect of Formic acid and Caproic acids on the Quality and
Aerobic Deterioration of Reed Canarygrass Silage
Jae Hwang Kim and Yung Du Ko

Summary

In order to study the effects of silage additive on the quality and in preventing aerobic deterioration, reed

canarygrass silages were made with various levels of formic acid, caproic acid and a mixture of the two acids. Pre-

paration of silages cutted into about 1.5 cm length with the forage cutter and packed in vinyl bags(50 kg of capa-

city, 0.1 mm of thickness), and it also divided nine types of experimental treatments. Aerobic deterioration in the

silages were investigated for 7 days of aerobic exposure periods, and the plastic vessel of diameter 25 cm, a

height 30 cm used as a tool.

The results obtained from this experiment are summarized as follow.

. Crude protein and NFE contents at the time of opening were increased in the silage with mixture of formic and
caproic acids(P<0.01). Crude fiber and ADF contents during the 7 days of aerobic exposure periods were the
decreased in the silages with mixture of two acids neannent(P<6.01).

2. Temperature of the silage treated with fromic acid alone during the 2 days of aerobic exposure period reached

34.4°C, while that of the silage with caproic acid and mixture formic and caproic acids were not rapidly increas-

ed resulting by reduced aerobic deterioration.

3. The pH of silages treated with formic acid alone during the 7 days of aerobic exposure period was not effective-

ly changed, while silages treated with caproic acid were effectively stabilized.

4. The ratio of ammonia nitrogen to total nitrogen was significantly decreased in silages with formic acid > caproic

acid > mixture of both in the order(P<0.01).

5. Microbiological population of the silage were positively changed during the 7 days of aerobic exposure period.

Silages with formic acid were deteriorated at ensiling observed, while application of 1.2% caproic acid was par-

tially reduced deterioration by preventing of the growth moulds.
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Table 1. Chemical analyses of reed canarygrass
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. REHE

Mo YEE T2 AfrgoF Yol olgHE
reed canarygrassE Aol B& 9 silageR ]
3}7] #138t formic acid, caproic acid 2 ©]& 412 &
HH RS o silaged) FA I 5718 Wao T
Ae 4 FH7) Ak, AR A FFY
formic acid  7}7+(0%, 0.6%, 1.2%), caproic acid & 7}
T0%, 06%, 12%) B &% 7+ formic acid +
caproic acid(0.6%+0.6%, 0.6%+12%, 12%+0.6%,
12%+1.2%)2 A 2 2g 39Hs st}

2. SRERHFH

TA AsE B At B4 BEAS A Ax
A2 Au), o] £ 91+ reed canarygrassE &3¢ 2
M2l 59 89 ot ABAFA F silage A&
2ol g3tgen, 1 38 A& Table 13} 2t}

Chemical composition (DM, %)

Moisture
(%) Crud.e Ether Crude Crude NFE* ADF** NDF***
protein extract fiber ash
78.1 19.2 4.3 25.1 9.6 41.8 33.6 63.7

*Nitrogen free extract, **Acid detergent fiber, ***Neutral detergent fiber.
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Table 2. The selective media and culturing for the enumeration of microbial organisms

Microorganisms selected

Used media

Culturing condition

Total bacteria

Total plate counter agar

35 for 24 hrs.

Yeast & Mould

YM agar*

25¢ for 96 hrs.

*Wicketham's Yeast-malt agar(YM agar): peptone 5 g, yeast extract 3 g, malt extract 3 g, glucose 10 g, agar 20 g, tap water 1,000 ml

(pH 4.0 with lactic acid).

. #R A ER

1. LAY FHAK
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Table 3. Effects of chemical composition as silage additive on various nutrients of reed canarygrass

silage during 7 days of exposure periods*

Treatments

Nutrients (DM basis, %)

Moisture
; ;. Exposure
Fon;mc Capfoxc period, %) Crudfa Ether Crude Crude NFE ADF NDF

acid acid days © protein extract fiber ash

a a b
Control 0 81.1 16.2% 6.8% 20.0° 10.8% 37.2 39.2 60.4

7 80.2 15.6° 6.3%  284% 11.2* 38.5° 39.9° 61.6°
- 0.6% 0 79.9 18.2%¢ 7.4° 25.7%% 9.8¢ 38.9%® 37.24 74.8%
78.7 18.5%¢ 5.9°¢  27.7%¢ 10.5¢ 37.4° 37.24 62.3°
- 12 0 79.1 19.8% 7.2¢ 25.8%¢ 9.8¢ 37.4° 36.2% 59.7°
78.7 20.2° 5.8%¢ 26,20 10.5% 37.4° 36.2¢ 59.3°
0.6 - 0 80.1 17.8% 64%  276% 10.5¢ 37.8° 37.4% 61.3°
80.0 20.3* 6.1 29.4° 11.4° 32,74 39.6* 63.2°
0.6 0.6 80.5 18.6%° 6.0b¢  274%¢ 10.0¢ 38.0% 38.6° 63.5°
79.6 19.1* 5.6% 27.7% 10.7% 37.6% 36.0°¢ 61.9°
0.6 1.2 0 80.9 20.2¢ 5.5% 264 9.94 38.1b¢ 36.0% 60.9°
78.9 19.9% 5.5%  26.3°4 10.7* 37.7¢ 35.8° 60.8°
1.2 - 0 80.8 19.1* 6.1°¢ 257 10.3% 38.6® 35.4° 77.2°
7 80.7 20.5° 58% 289 11.7° 3314 38.8% 63.0°
1.2 0.6 0 78.9 19.5% 49° 25.5% 9.9¢ 40.2° 352 61.4°
719 19.7% 46° 26.1%% 10.7% 38.9% 35.2° 61.9°
1.2 12 0 78.7 19.4® 5.2% 25.4° 10.4¢ 40.1° 35.6° 59.5°
77.8 19.7% 46° 25.9%¢ 10.1¢ 40.4* 35.6° 59.2°

* Data followed by the same letter in each column not significantly different at 1% levels based on Duncan’s Multiple Range Test(P>0.01).
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Fig. 1. Changes in temperature of silages during aerobic exposure 7 days

3: Formic acid 0.6% + Caproic acid 1.2%,

[A] 1: Control, 2: Formic acid 0.6%, 3: Formic acid 1.2%, 4: Caproic acid 0.6%, 5: Caproic acid 1.2%.
[B] 1: Control, 2: Formic acid 0.6% + Caproic acid 0.6%,
4: Formic acid 1.2%+ Caproic acid 0.6%, 5: Formic acid 1.2% + Caproic acid 1.2%.
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Fig. 2. Changes in temperature of silages during aerobic exposure 7 days

[A] 1: Control, 2: Formic acid 0.6%, 3: Formic acid 1.2%, 4: Caproic acid 0.6%, 5: Caproic acid 1.2%.
[B] 1: Control, 2: Formic acid 0.6% + Caproic acid 0.6%, 3: Formic acid 0.6% + Caproic acid 1.2%,
4: Formic acid 1.2% + Caproic acid 0.6%, 5: Formic acid 1.2% -+ Caproic acid 1.2%.
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743 & o0, formic acid®} caproic acidE gl o2
A feHez Fadte ZAFIATHP<001). of st
Z-& A3 formic acid®} caproic acidE E3tale] A
7tEE EolBEA EHSL #EAIFAT. ol

Crawshaw %(1980)°] perennial ryegrasso] formic acid
¢} caproic acidg A3 A|PelA HETF B s
e Ao R F A o] RopxdE B
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Table 4. Effects of formic acid and caproic acids on total N, and NH;-N contents of reed canarygrass
silage during 7 days of exposure periods (mg /100 g silage, wet basis)*

Treatments Total N NH;-N NH;-N/Total N X 100
Formic Caproic 0 7 0 7 0 7
acid acid
Control 641.5° 660.3 127.5° 144 8 19.9* 225°
- 0.6% 609.9™ 632.9" 75.2¢ 73.5¢ 12.3¢ 11.8¢
- 12 618.8° 618.9% 46.1° 46.5° 75° 7.5¢
0.6 - 611.9™ 610.4° 98.8° 1275 162° 20.9°
0.6 0.6 584.1¢ 632.6> 55.5¢ 70.34 9.6° 11.1¢
0.6 1.2 602.2° 656.3° 38.2f 50.2¢ 63" 7.7¢
12 - 633.1* 632.9> 48.4° 115.6° 7.7° 18.3¢
12 0.6 608.3% 607.2 31.2¢ 44.9° 5.18 74°
12 1.2 619.4° 647.5% 215" 29.1° 35 45f

*Date followed by the same letter in each column not significantly different at 1% levels based on Duncan’s Multiple Range Test (P>0.01).
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Aglol <HAs St ok & ZAzoA Pahlow
(1982) % silaged] 7 9 yeast= 74 Wge =
7] @Al P, mould: 712 wWao] T A
GAle A JebddBary 5, 1980) Ao,

Woolford®} Cook(1978)= &4 silageol A= bac-
teriaz} £71% Wajol] AA F&Ha At =2F
Lindgren 5(1985)< silage®) 7|3 W3] bacteriash
moulddl] &8} A #H¢AThn st

Table 5. Effect of formic acid and caproic acids in aerobic bacteria, yeast and mould of reed canarygrass
silage during 7 days of exposure periods (Log cells /g, wet basis)

Treatments bacteria Mould Yeast
FOI’I:IIIC Caplroxc 0 7 0 7 0 7
acid acid
Control 7.26 11.59 2.04 6.81 5.51 11.53
- 0.6% 7.34 11.23 2.15 6.23 6.28 10.49
- 1.2 5.76 8.61 295 5.70 495 8.48
0.6 - 7.15 12.90 248 8.76 5.88 11.32
0.6 0.6 7.51 10.65 2.70 6.00 373 9.26
0.6 1.2 6.64 10.30 2.60 7.30 6.48 10.94
12 - 7.11 11.68 348 7.40 623 11.83
1.2 0.6 7.81 10.08 248 6.95 6.30 9.95
1.2 1.2 7.43 8.34 4.00 5.00 5.48 720
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