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Studies on Silage-Making ( XXIV)
Effects of Acrylic Acid and Sodium Acrylate as Additives
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and Takao Horicome
{ Laboratory of Animal Nutrition)

In order to find effects of acrylic acid and sodium acrylate as additives to fermenting in the
silo and to aerobic deterioration after opening the silo, Italian ryegrass (Lolium multiflorum
L am. )silages, to which were added the additives at 0.1 ~0.5% of fresh grass, were made in
plastic and steel experimental silos.

The fermentative qualities of resultant silage were estimated by determining pH value,
organic acids and ammoniac nitrogen. Fach silage after opening was packed in a polyethylene
container or in a steel silo and kept under aerobic conditon. And the deterioration process of
silage was estimated by determining mold, temperature, pH value and chemical composition.

Both acrylic acid and sodium acrylate in a high moisture silage were found effective in
restricting fermentation in the silo, whereas the additives in a low moisture silage were not so
effective in restricting fermentation. All the additives used for this experiment were effective in
preventing silage after opening from deteriorating, but the effect of sodium acrylate was higher
than that of acrylic acid and of sodium propionate.

® El

TOUNBHEICEFOF MY LEAFA L— ViR e L TERTRIE, Z20HBEHILL
S THA L—VEBITHBAMIIF s n, FEPOBESBESAREENS L, S5 IIHER
DHFA L=V DEREHIEL T, #a0TEHRm AN TS 52 L&, &k WooLForp',
WiLson' S5k THRE N7~

FEEHES LT AL - VOBBEBOERFILCIET AETOMEOH T, ThsDREPLEK
B33 B MBIz >W TR L TE 24, RRE, Ih5 25Kk ML T
EBERI =G A0 TH A, LV 2R BE, 25 CITEKRSMENIRINL TEBRB A7
—LNEISES A DIk D EASGHA L -V &R L 2BEIIOnT, ZORECHEROE
BAEDEICEEDPIIDPVTHBELABREZZLDALDTHB, & H, FTROERT
&, RO BEER T L LT, kP SMEEROZ Tl vEBEF MY VLY %
FERLTHELED -,

moE & F &
FFOERRIL, 2ED], Ir5BHsNh T3,



40 WHALZ - RNEF - B ET - EXES

= BI

HEHICIEL 25754 75 R 1 BER2 AL -V H v 9 —T15emDESIIM
YL, SHBRNMBE2ZNTNOKETHRML 245, BEEA4LOT 5 A5y 78ERAY
AOizZEES0DEEY TTable l DL I ITEELSEL 7.

Table 1 Outline of silage making

Grass™* Additives Density Duration

Lot of storage
(&) (g) (g/1) (day)
Control 2,000.0 — 500.0 80
Na-propionate 0.1% 2,000.0 Na-propionate 2.0 500.5 80
0.3% 2,000.0 6.0 501.5 80
0.5% 2,000.0 10.0 502.5 80
Acrylic acid 0.1% 2,000.0 Acrylic acid 2.0 500.5 80
0.3% 2.000.0 6.0 501.5 80
0.5% 2,000.0 10.0 502.5 80
Na-acrylate 0.1% 2.000.0 Na-acrylate 2.0 500.5 80
0.3% 2,000.0 6.0 501.5 80
0 5% 2,000.0 10.0 502.5 80

* High moisture grass.
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Table 2 Outline of silage making

Ensiled amount Additives Duration
Lot of storage
(kg) (day)
Control 19.51% — 87
Na-propionate 0.3% 20.17% Na-propionate 0.3% 87
Na-acrylate 0.3% 19.98* Na-acrylate 0.3% 87

* | pw moisture grass.
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Table 3 Fermentative quality of resultant silages

Moisture pH Lactic Acetic Butyric Total Score* NH;-N  NH;-N

Lot acid® acid* acid* acid* Total-N
(%) (%) (%) (%) (%) (%) X100
Control 84.9 3.74 2.56 0.35 0.00 2.91 100 0.028 6.86
Na-propionate 0.1% 84.3 3.73 2.69 0.43 0.01 3.04 100 0.031 6.57
0.3% 84.7 3.78 2.63 0.46 0.10 3.19 70 0.032 7.38
0.5% 84.8 3.80 2.82 0.43 0.17 3.42 65 0.031 7.41
Acrylic acid 0.1% &5.6 3.78 2.09 0.22 0.00 2.31 100 0.029 6.48
0.3% 85.0 4.12 1.22 0.30 0.04 1.52 78 0.024 5.04
0.5% 84.8 4.52 1.29 0.35 0.03 1.66 77 0.014 3.15
Na-acrylate 0.1% 84.2 3.72 2.34 0.26 0.00 2.60 100 0.029 6.32
0.3% 84.4 3.88 2.32 0.25 0.00 2.57 100 0.026 5.50
0.5% 83.1 4.14 1.87 0.24 0.00 2.11 100 0.028 6.07

* Determined by FLIEG s method.
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Table 4 Effects of acrylic acid and sodium acrylate as mold inhibitor

Days after opening

Lot

1 2 3 4 5° 6 7 8 9 10 11 12 13 14

Control + ot et b+ et bt e A R+ A R R+ b
Na-propionate 0.1% + I e s b S R L T T
0.5% I o ke sk b S SR

Acrylicacid 0.1% + ok S oh o S o S I s b o S o S S A
0.5% + + o+ e+ e FFt R+t A+ A

Na-acrylate 0.1% + ++  ++  ++ H++ o+t FE+ R+ b
0.5% + o+ e+ HHE e b Rt

+ Growth visible + + Increasing growth + + + Abundant growth
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Table 5 pH value and ammoniac nitrogen of silages in 14 days after opening

pH NH,-N NH;-N/Total-NX 100
Lot
(%)
Control 7.12 0.136 33.3
Na-propionate 0.1% 6.82 0.163 34.7
0.5% 4.52 0.070 17.1
Acrylic acid 0.1% 6.37 0.111 24.7
0.5% 4.47 0.035 8.0
Na-acrylate 0.1% 6.23 0.124 30.0
0.5% 4.12 0.036 7.7
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Table 6 Fermentative quality of resultant silages

Moisture pH Lactic Acetic Butyric Total Score*®
Lot acid* acid* acid® acid®
(%) (%) (%) (%) (%)
Control 55.8 4.72 3.85 0.46 0.00 4.31 100
Na-propionate 0.3% 55.2 4.65 3.57 0.51 0.05 4.13 100
Na-acrylate 0.3% 55.4 4,92 3.73 0.51 0.00 4.24 100

* Determined by FLIEG ’s method .

Table 6 D & 512, pHMUIMIREIIZE <, BHER L  (THERIEREIIEE O Sl A BRI K
L, KRG AL—VIHBTAERAERL, REMNREIROTRETHY, »DEKX
DEGOMR B L UREIIKREZRADSNE o /2.

2 BEXRGVAL—JHEEROZTR

(1) BEOZEI

REROT A ORNF [ L -V OEROEEZERFNIIREL 2BR LY, FHIMEORE
ODHEH 7 71EFig 20 k) TH 3.



44 WHEAT - BIEE-B IED - JEKES

(*C)

50 Control
. Na-propionate 0.3%
i A Na-acrylate 0.3%
o
<D
. 40 5
=
=
®
é 30 ¢
QL
l

20

2 4 6 8 10 12 14 16 18 20
Days after opening

Fig. 2 Changes in temperature of silages after opening silos.
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Table 7 Effect of sodium acrylate as mold inhibitor

Days after opening

Lot
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Control o At HE b d bt bt bR+ b+
Na-propionate 0.3% + + + + o+ 4+ttt At At
Na-acrylate 0.3% + + + + 4+

+ Growth visible + + Increasing growth -+ + + Abundant growth

MEBROAEDORETLABE,LSED SN, TOREEREAIZEINL, I0HEE» SF A4 L
— VIEHIDRIZEL 2. Tuvs YEBS ) T ARINROSE, 6 HEE> S BEIRY
S5h, BEIFRIZEINL TI3EEEL» SHEICRE B -7 77V NVET MUY AEMFA L —
VoSE, I0HEEIZREEZR, ZORGKAICHEVENT 3EmMIZH - 2.

(3) BPERBENE

FMERTHBIIST A3/ L -V DOpH il 5 ICEBRBRLZAEL 2&ERIITable 8D L5
ThH5.



FTrYNESLIUT ) IVEF MY LDF L L — VRNgER 45

Table 8 Quality of silages in 7 days after opening

Lot pH Lac.tic AC(.etic But:vric thal Score*
acid® acid* acid* acid*
Control 8.32 - —- . — — —
Na-propionate 0.3% 4.80 3.63 0.51 0.04 4.18 100
Na-acrylate 0.3% 4.95 3.88 0.62 0.00 4.50 100

* Determined by FLIEG s method .
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