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Studies on Quality of Silage from Domestic Herbage

[. Effects of starch addition on the quality of Kudzu silage
Jong Koea Kim,,Tae Ki Hwang, and Dae Jin Kim

Summary

In order to investigate effects of starch addition on the fermentative quality and dry matter digestibility

(DMD) of Kudzu, Puerarie thunbergii Bentham plants were ensiled by the conventional method in small ex-

perimental plastic silo of 7.5 liter with different levels of starch addition. The fermentative quality, neutral

detergent fiber (NDF), acid detergent fiber (ADF), and acid detergent lignin (ADL) of silage were determined

by chemical analysis, and In vitro dry matter digestibility (DMD) by pepsin-cellulase technique. Total digestibile
nutrients (TDN), digestible energy (DE) and metabolizable energy (ME) were calculated with DMD. The results

obtained were as follows;

1. Acetate, butyrate, PH, NDF, ADF, and ADL of Kudzu silage were reduced with increasing of starch addi-

tion but the contents of lactate and total acid were increased.
2. The DMD was marked 47.5, 49.5, 51.2, 5§7.9 and 62.0 % under starch addition with a rate of 0, 2, 4, 6

and 8 %, respectively.

3. TDN, DF and ME were increased with high rate of starch addition.

4. The regression equation and correlation of Kudzu silage between level of starch (X) and DMD (Y) were
Y= 41.6 + 1.86 X (r= 0.96, P < 0.01), of silage between Flieg’s score (X) and DMD (Y) were Y= 41.6 +
0.23 X (r= 0.96, P < 0.01) and of silage between level of starch (X) and Flieg’s score (Y) were Y=21.3 +

7.97 X (t= 0.97, P <0.01), respectively.
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Table 1. Outline of silage making on level of
starch,

Level of n  Volume of Ensiled Density
starch(%) silo(g) amount (g) (g/¢)

0 3 7.5 3,500 466

2 3 7.5 3, 500 466

4 3 7.5 3,500 466

6 3 7.5 3, 500 466

8 3 7.5 3, 500 466
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Sample (0.5 DM)

1st incubation (50ml polycarbonate plastic centrifuge tube) in
0.2% pepsin (1: 10000) 0.1N-HCI solution
50ml: 39°C/48hrs.

Centrifuging (2200 x G/15min.) and filtering with filter stick

(40-60 microns)

Washing and centrifuging with 50mi H, 0 and filtering with filter

stick

2nd incubation in 2.5 % cellulase acetate buffer solution
(pH 4.6); 39°C/48hus,

Centrifuging (2200 x G/15min.) and filterring as above

Washing and centrifuging with $0m] H, 0 and filtering with
filter stick (duplication)

Drying of residure (100°C/14hrs.)

Calculation of th DMD

Fig. 1. Procedure of pepsin-cellulase DMD,
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TDN (%) =14. 9-0. 737 DMD

DE (kcal/g) = TDN (%) x4, 409
ME (kcal/g) =TDN (%) x 3. 6155
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4 /P T 63.82%~62. 44 %l wSkod {533
Ee Yy 6, 8

Level of

Lactic

Acetic

Butyric

Total

starch(%) Moisture (%) pH acid(%) acid(%) acid(%) acid(%) Score Grade
0 80. 38 5.54° 0.62°¢ 0.89 1.20° 2.7 25¢ 4th
2 77.34 5.13° 0. 85°¢ 0. 56 0.97¢ 2.38 35%¢ 4th
4 77.84 4.87¢ 1.29%¢ 0.59 0. 829 2.70 47° 3rd
6 77.27 4,29¢ 2.45% 0.67 0.33%¢ 3.42 74 2nd
8 74.02 4.19¢ 2.91° 0.56 0. 20°¢ 3.66 85¢ st
*Different superscripts for each treatment indicated that means differ significantly (P< 0. 01).

*Score: Flieg's score.
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Table 3. Chemical composition of silage in response to starch level.

Level of NXx6.25 NDS* NDF* ADF* ADL* Hemi- DMD*

starch (%) (%) (%) (%) (%) (%) cellulose (%)
0 15.35¢ 36.18° 63. 82¢ 49, 12° 11. 430° 14.70¢ 47.52°¢
2 12.67°¢ 35.88° 64.12¢ 51.36¢ 11. 243¢ 12.75¢ 49. 48¢
4 13.45° 37.569° 62,449 48.32° 9.947°% 14.11¢¢ 51.24¢
6 12.66° 38.42¢ 61.58° 43.57¢ 9.820° 18.01° 57. 94°
8 11.90¢ 39.03¢ 60.97° 38.95¢ 9.187* 22.02¢ 61.96°

*Different superscripts for each treatment indicated that means differ significantly (P<0,01).
* Abbreviations : NDS, neutral detergent soluble : NDF, neutral detergent fiber: ADF, acid detergent fiber: ADL, acid detergent

lignin: DMD, dry matter digestibility.
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Table 4. Energy value of silage in response
to starch level.

Level of DMD TDN DE ME
starch(%) (%) (%) (kcal/kg)  (keal/kg)
0 47,52 49.92 2,210 1,804
2 49.48¢  51.37 2, 265 1,857
4 51.24¢ 52. 66 2,322 1,904
6 57.94°  57.60 2,540 2,083
8 ~61.96°  60.56 2,267 2,190

*Calculated values

" *Abbreations : DMD, dry matter digestibility: TDN, total
digestible nutrient: DE, digestible energy: ME, metaboliza-
ble energy.
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Table 5. The relationship between chemical composition and fermentative quality (DM basis)

Quality test Regression equation Correlation coefficients

DMD(Y) —CP(X) Y=98.6—3.41 X r=—0.75**

DMD (Y) —ADF (X) Y=107—-116 X r=—0.95**

DMD(Y) —NDF (X) Y=271-3.48 X r=—0.85**

Flieg’s score(Y)—Lactic acid(X) Y=19.1+21.0 X r=0.89**

Flieg’s score(Y)—Total acid(X) Y=-—2.5+18.6 X r=0.62*

Flieg’s score(Y) —pH(X) Y=266—44.4 X r=—0, 97**

CDMD(Y) Starch(X)  y—46.2+1.86 X r=0.96**

Flieg® score(Y)— Starch(X) Y=21.3+7.97 X r=0. 97**

DMD (Y) —Flieg's score(X) Y=41.6-+0.23 X r=0, 96**

*P<10.05, **P<0.01
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