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Studies on the Quality of Silage from Domestic Herbage
I. Effects of water, corn starch and glucose as additives on Kudzu
(Puerarie thunbergii Bentham) silage

Dae Jin Kim and Wan Leem

Summary

This experiment was conducted to determine the effect of the feeding value for the wild
legumes silage-making with additives, The chopped Kudzu (Puerarie thunbergii Bentham) of
wild legumes was ensiled by the conventional method in the small experimental silo of 2 liters,
The additives used in the present experiments were water (8%), water (8%) plus corn starch (3%)
and water (8%) plus glucose (3%). These additives as well as that of control without additive
were set up and these silage were compared with the conventional corn silage.

The fermentative qualities and the characteristic of fiber (neutral detergent fiber, NDF,
acid detergent fiber, ADF; acid detergent lignin, ADL) of silage produced was determined by
chemical analysis, and dry matter digestibility (DMD) was evaluated by pepsin-cellulase technique,

The results obtained are summarized as follows:

1. The weight of Kudzu silage was lost under the 10% for all the treatments.

2. In degree of pH for the Kudzu silages with glucose, starch, control and water treatments
were high 3.80,4.04,4.57 and 5.34, respectively.

3. The contents of lactic acid for corn silage, silage of Kudzu with glucose, starch, control
and water treatment were decreased 1.93%, 1.89%, 1.31%, 0.57%, and 0.44%, respectively.

4, The score by Flieg’s appraisal method was 22 in the control lot, 60 in the water lot, 87
in the starch lot and 100 in the two lots of glucoss and corn silage.

5. The contents of crude protein was ranged 13.50 to 15.59%, therefore, there was no difference
among the treatments (p>0.05).

6. The contents of NDF, ADF and ADL of Kudzu silages were decreased significantly (p<0.05)
for the adding of glucose and starch compare with the other treatments.

7. The DMD of pepsin-cellulase for the Kudzu silage with glicose and starch were increased
significantly (p<0.05) compare with the other treatments.

8. The regression equation and correlation coefficients between pH(X) and total acid (Y) were

Y=-070X — 4.96 (p<0.05); lactic acid (X) and NDS (Y), Y=10.61X + 25.84 (p<0.05);

ADL (X)and DMD (Y), Y=-2.48X + 74 .35 (p<0.05).
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Table 1. Outline of silage-making with Kudzu

Additives  Volume Ensiled  Density

Lot n (%) of silo(f) amount(g) (g/¢)
C 3 Comrd 2 590 295
W 3 Water 8 2 694 347

W-S 3 Water 8 2 651 326

W-G Starch 3

3 Water 8 2 087 344

Glucose 3
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apd A siolel FolARE iﬁlﬁé (1971) o]  ®.AHZF
Flicg® (1940) o} ¢} &sko] F4 3ol 31 NDF (Neutral
Detergent Fiber), ADF (Acid Detergent Fiber), A
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Hie Figo 1
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Sample (0. 5g DM)
|

1st incubation (50ml polycarbonate plastic
centrifuge tube) in 0.2% pepsin (1:10000)
| 0. IN-HCl solution 50ml:39°C /48hrs.

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

l (40 = 60microns)

Washing and centrifuging with 50m! H,O and filtering

|
2nd incubation in 2.5% cellulase acetate buffer solution
(pH 4. 6) ;39C /48hrs.

with filter stick

Centrifuging (2200 X G/15min.) and filtering as above
|

Washing and centrifuging with 50ml H,O and filtering

I

Drying of residure (100 /14hrs.)
\

with filter stick(duplication)

|
Calculation of the DMD
Fig. 1. Procedure of pepsin—cellulase DMD.
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Table 3. The fermentative quality of Kudzu silages

Lo MGAT MU () amisy ec(y)  Seoret Grade
C 68. 60 5.34 0.57 0.69 0 i 1.26 60 3rd
\"% 76.15 5.36 0. 44 0. 66 0. 05 1.15 22 4th

wW-S§ 77.18 4.57 1.31 0.53 0 1. 84 87 Ist
W-G 75.05 4. 04 1.89 0. 20 0 2.09 100 Ist

Corn 63. 76 3.80 1.93 0. 26 0 2.19 100 1st
*By FLIEG’S appraisal method. T
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Table 4. Chemical composition and DMD of Kudzu silages, DM basis

Lot Nx6.25 NDS NDF ADF ADL Hemi- DMD
(%) (%) (%) (%) (%) cellulose (%)
o 13.75 30.67°¢ 69. 330 56.508  14.94% 12.83 36.59°¢
W 15.59 32.20¢ 67. 808 53.112 13.712 14. 69 41.51¢
W-S5 14. 80 38,270 61.73b 46,220 10. 43° 15.51 46.59b
W-G 13. 50 46. 692 53.31¢ 44.15% 9.82b 9.16 51,34+
Corn 6.18 38. 26" 61,741 29. 53¢ 6.92¢ 32.21 49. 332
*Different superscripts for each treatment indicated that means differ significantly (p< 0.05).
Table 5. The relationship among chemical composition of Kudzu silages
Inde;pendent Dep?endent Regression equation Corre.elz.ition
variable (X) variable (Y) coefficients
1. pH - Total acid Y= —0.70X+ 4.96 r=—0.99**
2.  pH - NDS =—11.16X+90. 84 r=—0,98*
3. pH - NDF = 11.16X+ 9.16 r= 0.98*
4. Lactate — Total acid = (0.66X+ 0.89 r=0.99**
5. Lactate - NDS = 10.61X+25.84 r= 0.98*
6. Lactate - NDF Y=-10.49X+74.09 r=—0.98*
7. ADF - ADL =- (.43X+ 9. 24 r= 0.99**
8. NDS - DMD = 0.84X+12.95 r= 0.96*
9. NDF - DMD Y= —0.84X+96.98 r =—0.96*
10. ADF — DMD = —1.08X+98.09 r=—0.98*
11. ADL - DMD = —2.48X+74.35 r=—0.97*

<0.05). ADLe 5o}t H7177) 9.82%, A% A
74k 10.43%, & A7bE7E 13.71%, 2T 14.94
%A Sag Al Y 6.92%-0l vl dhe]  F3
ErrH(P<0.05).

2 2122z 9] pepsin-cellulase DMD 3= ¥ %t}
H7b7) 51.34% 2 4) Bk 2 71 el B 36.59
~46.59%0l thated zA WnEld o, ¢4 A
alelxl 19.38%8.c) o) EeH(P<0.05). 233
Fs ok Rl 5).34% = HMkE 36.59%¢] v] 5o
iAoz oF 70%9 #ibH mbe wolch @
& A e dHET Y E Arbyd DMD
7b b AE e ol A Fi#EE (1971)]
S Wutal S44 AY, zen Tre HoHA
off W itiofiol Wmsld n dEFoME LEwt
A7bE v v EErelel R e HRE 2
Aol s Agnche 2xbs AHrglezs B

WL R b Eie) bk Elelel =3 o)l A

Al

F-7rel HIBHREE 2 S-S Table 59 2ok
pHX) & ZA(Y)2 Y=—0.70X+4.96(r =—
0.99, P<0.01)elm pH = NDF& Y=11.16X +
9.16(r =0.98,P<0.05), Al % &4 Y =0.66
X+0.89(r =0.99, P<0.01), +4t % NDF &€ Y=

—10.49X+74.09(r = —0.98, P<0.05), ADF %
ADL 2 Y=0.43X—9.24(r =0.99, P<0.01), NDF

3 DMD+¥ Y=—0.84X+9.98(r=—0.96, P <
0.05), ADF % DMD¥ Y=—1.08X+98.09(r =
—0.98,P<0.05), ALD % DMD+ Y=—2.48X+
+74.35(r = —0.97, P<0.05) ¢ #AS ¥sich
ojabe] #iRE fRivsted Huf 3 Apde|x] 24
Al 2rd g Aggel Mrie A Mm-S i
H#AA HE A REeER Hms 7txgten, pH
= owlolpa ReRE F Aol dabslo] ol MAWE
ol A2y MEEE FHEY A¢ ke sk
I Aol @Mk & (NDF, ADF) o} 43t it

-165-



A - GREf A Holl S Ao A
2] 2} & zA|ste] SRHEME 10 EA 7171 Sleled A
A 3lsd

e Z7)9} o9& 2.0~2.5cmE YHiste] 220F

c FLIEG score 60 1 pH 5. 34

|
i
1.
!
f
W: 22 5.36
I
|
|

Lol E wlmotstel
! 12> 7 ) 3
Fig. 2. Fermentative quality and pH of Kudzu Ahedeix ol MRRENELL HBmEE i)l
# (NDF, ADF, ADL) 3} pepsin-cellulase o] 2| &t &7

w-s g | 4% o] Zeprtl f7lo £8% Hrbet Allelx], 8
! %2t A3 %A AdeiAl, B8%% £ 5793
W= 100 | 404 % iJ7P—5—}, Apolelz] el T ol EAE Mrbiha] o
C.: 5] a0 o # AleiAE zAsRen] ol S44 A
h Q.

silages. A
Wit (DMD) & MEsleied )l Azbe bt
C; FLIEG score 60 1 Lactic acid 0.57% ol
! 1. 25 Aol & Aelae 10% bl ¥
w: 2] 0.44% Al Mool glict,
: 2. pHell lojal £xebaizb & Abslel«l7} 380,
i o _| 1a1% AwH7 A AL} 400, Rl 2 Aelel
: 27 4.57 el Fabg Aobe @ Aeleid:
I a, .
W-G, w0 | 1.89% 5.34 Mifr2 Egkeh
\ 3. AEEE ol SloldE S44 Apolela (193
100 1.93% N N
e | v %), TEeast @ Apdell (1.89%), A1) 7
|

Akl gl a) (1.31%), Hidwiel 2 AR el 4 (0.57%),
a2l Eukg Ao & AR el =] (0.44%) Wifr &
sttt

Fig. 3. Fermentative quality and lactic acid (%)

of Kudzu silages.

c FLIEG score tﬂ DMD 36.59% 4. Fliegs #fBhe ¥k ol & Abdelal 22, %
' Hobubel & Apdalzl b 60, A¥ Hobgk & oAbl
! =10,
Wi 22| asiv 2l 7} 870lglom, $44 Aldexlet 2 Alde
! A& 747t 1000] %4 et
w-s! 87 46.59% . ,
j a ’ 2 Ard ez o HEAESES 13.50~15.59
- 0, =z £ = J o3
w-g, 0] 51.34% %A WER AEEC] 912c(P>0.05).
| 6. £Ewts} H¥E H/hg # Able)al el ND-
Corn, - 100] 49.38% F, ADF, ADL# o] ohe ihiiol el friin
!

o2 BAEIRHP<0.05).
7. Ixd AEE gt 3 Adeiz e oy
& g wlsle] A #nsidch (P

Fig. 4. Fermentative quality and pepsin-cellul-
ase DMD (%) of Kudzu silages. HLER
<0.05).

+ Y=-0.70X

A7y in vitro pepsin-cellulase DMD 9] [ & 7}
gton] &3 zxulo] Arte 44 Adgalvo
o 52 AE43gS Roch(Fig 2,3,4). °l2ld
Fige 7 (1969,1970), &5 (1986), #igks (1971)
o Ao}~

N.®& ®

8. pH(X) 2t F4H(Y) 2H¢]
+4.96(P<0.01), FAX)#H AL HLEE(Y) Fe
Y=10.61X+25.84(P<0.05). 28]x g1 (X)
A4S (Y) I Y=—2.48X+74.35(P<
0.05) o]l et

V. 5IAXK

— 166 -



10.

i1

Alli, IR, and B.E, Baker. 1982, Effect of additive
on lactic acid production and water soluble car-
bohydrate in chopped corn and alfalfa. J, Dairy.
Sci. 65:1472.

A.O.A.C. 1980. Official
(13th Ed)).
chemist, Washington D.C.
AJG.
terworth Scientific Publication, London.

Flieg, O. 1940. Ztschr. F. Tierern. J. Futtermit-
telk. 3:53,

methods of analysis

Association of official analytical

Barnett, 1954, Silage fermentation. But-

. Goering, HK. and P.J. Van Soest. 1970. Forage

fiber analysis ARS. USDA Agr.
397.
Kim, D.J., M. Shimoho and 1. Goto. 1985. Evalua-

Handbook. No.

tion of dry matter digestibility of three wild
legumes in Korea by pepsin-cellulase technique.
Korea J. Anim, Sci. 27(6):396-399.

McDonald, P, 1981, The biochemistry of silage.
John Willey and Sons, LTD.

McLead, M.N. and D.J. Minson. 1978. The ac-
curacy of the pepsin-cellulase technique for es-
timating the dry matter digestibility in vivo of
grasses and legumes. Anim. Feed Sci. Technol.
3:277-287.

Rock, J.A.FF, and P.C. Thomas. 1982. Silage
for milk production. National Institute for Re-
search in Dairying, Reading, England Hannah
Research Institute, Ayr, Scotland.

Van Soest, P.J. 1982, Analytical systems for
evaluation of feeds., Nutritional ecology of the
ruminant, pp. 75-94.

Watson, S.J. and M.J, Nash. 1960. The conserva-

12.
13.

14.

16,

17.

18.

19.

20.

21.

22,

- 167 -

tion of grass and forage crops. Oliver & Boyd,

Corn,

Zigg #1970 4 L — 2 LR R
ks, MHNZ, =€—%F. 1971 + 1 L -
C BT/ 2 PR (XV). MBI BT 5

i o R, RITIAY B A i e 37!

-

51.

g Ak, 1969, A Edl silage ol 3 A, A
18, 7H2 "84 silage Al 2 A1 E, 3F&A] 11
180

pokkE. 1970, A silage o] gk o4 A
2H. 7Hr N silage of Al2AE. @FA 12
2176

wo Ak, kAL, B Adfi. 1986. Formic  acid

n EZAlg # o) silage FA ol n] x| o 8
k3] 28127

ok AAF, Halz 1984, FHE FAE

18 7L

A}iﬁoﬂ BEF o, X ALE sila-

geol %7 = wbg 7|7k Nylon Bag DM 43}
Hol & of. A= 26(3) 1 236~243.
oy AAFE. 1985, ZF HALEel Algs)

o gk ¢, A28 AFEAE silage?] 4
drhgof Arist 42 DM 4 3hE
of m x| o8k & 27(4) 1 244~250.
A E, 1983,
x| 4123
ol 7

A <, 4k
silage Z | A &,
silage Z 4| o]

ZAhd . P 247,

k. 1977, B

AEEE AL

it 1977b, EEFLAOl N B A silage  Fol
AlEL EADdE P.L365.
k. 1978, KA 3S-oll i ¥4 silage Hod

Alg, HAd xR PU157.



