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Abstract

These studies were conducted to evaluate of starch-alfalfa-urea complex (SAUCH, II) as a substitute of soybean meal
for ruminants ration.

In experiment I, starch-alfalfa-urea complex 1, II production and liberated NH,-N contents of SAUC, II were measured
by in vitro method.

In experiment II, digestibility of experimental diet(NBDMD and NBOMD), ruminal pH, NH;N, microbial protein
synthesis and blood urea nitrogen were observed by rumen fistulated Korean native goats fed different levels of SAUC.IL
The substituion levels of SAUCHI to soybean meal were 0, 20, 40 and 60% for each treatment.

In experiment 111, daily feed intake, milk yield, milk fat and blood urea nitrogen were measured by lactating dairy cows
fed different levels of SAUCL. The substitution level of SAUCH to soybean meal were 0, 20, 40, 60% and experimental
diet were fed totally mixed with roughage.

And experiment IV, feed intake and growth rate according to substitution levels of SAUC-II(0, 20, 40 and 60%) to Soy-
bean meal were measured by Korean native goats.

The result obtained were summarized as follows:

1. Experiment |

The in vitro NH;—N contents(mg/100ml) at 0, 1, 2, 4, 8 and 12 hours using the ruminal inoculum for soybean meal
were 1.01, 1.47, 2.51, 4.96 , 16.99, 13.78; for urea were 3.00, 12.15, 49.85 , 11.08, 10.45, 1.29; for SAUC—1 were 1.10, 7.
57, 33.39, 12.93, 9.78, 3.95; for SAUC-II were 2.03, 10.90, 25.87, 16.73, 3.41, 2.62, respectively.

2. Experiment II

1) Nylon bag dry and organic matter digestibility(%) of control, SAUC-I 20%, 40%, 60% at 48 hr of incubation were
87.3, 86.8; 85.7, 85.5; 79.6, 78.5; 79.3, 78.5, respectively.

2) Ruminal pH change were a range of 6.2—6.9, respectively.

3) Ammonia nitrogen(mg) per 100ml rumen fluid of control, SAUC-II 20%, 40%, 60% at 1 hours after feeding were
40.8, 42.3, 56.7, and 58.5, respectively.

4) Average microbial protein synthesis(mg) per 100m! rumen fluid of control, SAUCII 20%, 40% and 60% after
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feeding were 40.2, 35.8, 39.7 and 29.9, respectively.

5) Urea nitrogen(mg) per 100ml blood of control, SAUC-I 20%, 40% and 60% at 2 hr after feeding were 13.1, 14.4,
15.1 and 16.2, respectively.

6) According to the results the optimal substitution level of SAUC-I for soybean meal was 40%.

3. Experiment III

1) The daily dry matter intake(kg) of control, SAUC-I 20%, 40% and 60% were 16.5, 16.3, 15.8 and 14.5, respectively
(P(0.05).

2) The milk fat contents(%) of control, SAUC-I 20%, 40%, and 60% were 3.24, 3.25, 3.38 and 3.41, respectively(P(0.
05). )

3) The daily milk yield(kg) of control, SAUC- 20%, 40%, and 60% were 17.0, 16.6, 16.5 and 14.2, respectively.

4) Blood urea nitrogen per 100ml blood of control, SAUCI 20%, 40%, and 60% were 16.8mg, 18.0mg, 18.7mg and 23.
4mg respectively.

5) The optimal substitution level of SAUC- to soybean meal was 40% ~50% according to the dry matter intake, milk
production and the reproductive failure in this experiment.

4. Experiment IV

1) Voluntary feed intake according to substitute levels of SAUC-I (0, 20, 40 and 60 %) to soybean meal for concen-
trate, 248.8g, 247.2g, 240.8g and 235.3g, respectively.

2) Average daily gain of control, SAUC-I 20%, 40%, and 60% were 60.32g, 57.14g, 56.19g and 55.56g, respectively.
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Table 1. Chemical composition of McDougall’s
buffer solution(1948)*

Item Contents(g)
NaHCO, 9.80
Na,HPO, - 7H,0 7.00
KCl 0.57
NaCl 0.47
MgSO0,-7H,0 0.12
CaCl,® 0.04
Deionized water(ml) 1,000
Final pH 6.8—6.9

* These chemicals are dissolved just prior to use and the

buffer solution is heated and maintained 39°C.
b CaCl, are added just prior to use.
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Table 2. Ingredients and chemical composition
of SAUC [, IL.

Starch-Alfalfa-Urea Complex

Item

I Il

Ingredients®

Corn ground 20 10

Tapioca 60 71

Alfalfa meal 4 =

Urea 16 19
Chemical composition®

Dry matter 90.5 85.9

Crude protein 44.5 53.5.

Crude fiber 34 4.1

Crude fat 1.7 0.5

Crude ash 2.72 5.39

¢ Ingredient : as fed basis.
® All values are expressed dry matter basis except dry
matter.

2}, In vitro ¥Whyell <3k NH-N #3354
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STARCH-ALFALFA-UREA COMPLEX-I
CORN + ALFALFAMEAL

TAPIOCA

STARCH-ALFALFA-UREA COMPLEX-1I
CORN

MIXING

GRINDING

Iv

UREA

STEAM 115°C~120°C

WATER

EXPANDING

EXTRUDING

DRYING

COOLING

| STARCH-ALFALFA-UREA COMPLEX-I |

)

| STARCH-ALFALFA-UREA COMPLEX-II

Figure 1. Flow diagram for making the starch-alfalfa-urea complex—1, II
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Table 3. Effect of dietary protein sources on pH values in in vitro

Incubation Time (hr.)

Item
0 1 2 4 8 12
Soybean meal 6.9 6.6 6.7 6.6 6.6 6.2
Urea 6.9 7.0 7.5 7.3 7.5 7.5
SAUC-I 6.9 6.8 6.9 6.9 6.7 6.4
SAUC-II 6.9 6.9 7.1 7.2 6.8 6.6
60 —
50 A
g 40
= A : UREA
S A SAUC-]
3 A T : SAUCHIL.
= W : SOYBEAN MEAL
zlm 30
& O
20
a m
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Figure 2. Effect of dietary protein sources on ammonia nitrogen concentration in /n vitro
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Table 4. Ingredient and chemical composition of concentrates for Korean native goats(%)*

Soybean meal : SAUC-II(%)

Item Control
80: 20 60 : 40 40 : 60

Ingredient

Corn, yellow 62.16 62.16 62.16 62.16

Wheat bran 15.55 15.55 15.55 15.55

Soybean meal 19.69 15.75 11.81 - 7.88

SAUC-II - 3.94(0.59)"® 7.88(1.18)"° 11.81(1.77)*

Vitamin premix* 1.70 1.70 1.70 1.70

Mineral premix* 0.90 0.90 0.90 0.90
Chemical composition

Dry matter 88.49 88.39 87.74 87.53

Organic matter 94.50 94.54 93.13 95.17

Crude ash 5.50 5.46 4.87 4.83

Crude protein 18.73 18.84 19.04 19.45

Crude fiber 4.48 3.86 3.74 3.68

Crude fat 3.14 3.09 2.97 2.84

* All values are expressed on a dry matter basis except dry matter.

® Urea content in concentrate(% ).
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¢Vit. A, 705 IU ; Vit. D, 15.70 IU ; Vit. E, 4.71 IU per kg feed.
“Ca, 4.72g ; P, 2.17g ; Fe, 3.14mg ; Cu, 1.26mg ; Zn, 6.28mg ; Mn, 0.32mg ; Co, 0.016mg ° Se, 0.031mg per kg feed.

2) u9dl pH 54
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Table 5. Effect of various substitution levels of SAUC-II to soybean meal on nylon bag dry matter digestibility
(NBDMD, %) and nylon bag organic matter digestibility(NBOMD, %) in the rumen of Korean native

goats
After feeding(hr)
Treatment
3 6 9 12 24 36 48

Control

NBDMD 38.7 44.0 49.8 55.2 72.7 79.7 87.3

NBOMD 37.0 42.2 47.9 53.5 71.9 79.0 86.8
‘SAUC-I 20%

NBDMD 36.0 43.1 46.8 55.0 69.6 71.7 85.7

NBOMD 34.1 41.6 4.7 5356 68.6 77.2 85.5
SAUC-II 40%

NBDMD 35.1 42.0 44.1 50.5 62.2 75.7 79.6

NBOMD 33.6 40.2 42.2 48.2 60.4 74.8 78.5
SAUC-II 60%

NBDMD 35.0 41.8 44.0 47.6 62.0 75.2 79.3

NBOMD 33.3 39.8 40.8 46.5 60.2 74.4 78.5

3. B pH H5}

EPELNE BIEEERtE IEERE R R e
pH ¥+ Table 63} 7o) tjFule 60%7}A] A A]

e

A= Wy pHe ALY w29 4483 diie
K Ze®

23hgol & vIAA Gt pHE 43

e},

Table 6. Effect of various substitution levels of SAUCHII for soybean meal on ruminal pH change of Korean na-

tive goats
After feeding(hr)
Treatment

0 1 2 4 8 12
Control 6.65 6.28 6.14 6.25 6.36 6.76
SAUC-II 20% 6.90 6.64 6.51 6.41 6.59 6.81
SAUC-II 40% 6.59 6.48 6.33 6.21 6.32 6.57
SAUC-II 60% 6.81 6.63 6.48 6.39 6.46 6.67

4. $EESI NHN B

gt 19 o5t oAl 54 w59y NHAN
ek (mg/100ml)-& Table 73} o] =79 74 A
839 F 227H4 42.17mgo 2 HuE Jelor}
20%, 40% 2 60%NAT= AtEa F 12174 742

42.2Tmg, 56.67mg 2 58.47mgo g HuAZ ety
t}. ol Wy EUole] FEe AlRTA F 1-2
AlZkolel] HuAE vehly o]4E &S FE AR
ol4 7k5d dluA] ol Ao oJFEgch= Dav-
is9} Stalleup (1967), Stallcup®} Looper(1968) %
Tillmans} Sidhu(1969)9] B¢} n|&gt Aoz 2
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Table 7. Effect of various substitution levels of SAUC-II for soybean meal on ruminal NHs-N of Korean native

goats
After feeding(hr)
Treatment
0 1 2 4 8 12
Control 19.17 40.79 4217 34.92 22.34 18.05
SAUC-II 20% 23.51 42.27 38.53 29.98 21.85 23.26
SAUCHI 40% 30.61 56.67 53.87 51.76 29.46 27.46
SAUC-II 60% 22.74 58.47 56.53 41.61 16.89 16.64

A2 #A fASEA oA DA AR 54
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70 1
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50 SAUC-I 40%
5 5=3]
7 SAUC-I 60%
4l 2
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i Hl 7 Z 1= 2‘1 .
- /4 - 2 5 7 /
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1L N1 1 14
201 AH NH AH AH 44 4
A 5 H 7 2AH AHQ A4
‘ER ER BN ER ER
10 4 ALl =’ b AH 7

0 1 2 4 8 12
HOURS AFTER FEEDING

Figure 3. Effect of various substitution levels of
SAUCHI for soybean meal on microbial
protein of Korean native goats
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o

ol 226 B B
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Table 8. Effect of various substitution levels of SAUC-II for soybean meal on blood urea nitrogen of Korean

native goats

T After feeding(hr)

0 0.5 1 2 4 8
Control 9.92 10.18 14.41 13.14 13.08 11.40
SAUC-II 20% 10.78 12:12 15.08 14.40 13.81 12.79
SAUC-I 40% 12.46 13.56 15.50 15.09 13.45 12.50
SAUC-II 60% 13.84 16.70 18.40 16.19 14.39 14.02

Table 9. Experimental design and the condition of experimental dairy cows
Tiem Contral Soybean meal : SAUC-1(%) X
80:20 60 : 40 40 : 60

No. of animal 3 3 3 3 3
Body weight(kg) 603 582 596 608 597
No. of calving 2.6 1.7 2.0 2.3 2.15
Days after calving 142 146 154 162 151
Milk yield(kg/day) 18.0 17.3 17.6 17.9 17.7

. AlgARE 2 AR

FAF FAF APl 9%x 27%S NRC
(1988) % AMFEE FollM A%, 600kg ; dF AHf-
%, 20kg 2 A%, 40% 5 71Fo 2 Wieg. =
g Aedol oz} oA FFAQl e 4T

13

F I(SAUC-D3 0%, 20%, 40% 2 60% tHAl3HA

£

FHERARY Y 24e A 0. A C. why
(1980)ol SJated EAstsisl], 2 e Table 109
2},

Table 10. Chemical composition of total mixed rations for lactating cows®(% )

Item Control

Soybean meal : SAUC—1(%)

80: 20 60 : 40 40 : 60
Dry matter 51.3 512 51.4 51.5
Crude protein 18.2 18.2 18.2 18.2
Crude fiber 17.1 16.8 16.6 16.5
TDN 69.9 69.0 68.4 67.6

* All values are expressed on a dry matter basis except dry matter.
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A4 ke £43899tH(Chaney e} Marbach, 1962).

5) AgAA ¢ BAEA

£ APAAE A5 Foshes diFahe d4ds |
22 0%, 20%, 40% % 60% chAste] zH-5-5-o] B4
e EAsgon AY F dojal Ane B4 4 A
gJetd e F94 74 Duncan’s multiple range test
(1955) ] <Ja}gir:

2. 20t & 0@

1) AsAAH%(AE)

g Tt [ et dAste] Foetde o A
9] 3 AAsAHG Figure 49} 2} g AEA
e Azl oo} 8T FoiF 15494 A

TEo| F7HETF d2T din] AAFHF] FA 7

DRY MATTER INTAKE(Kg/day)
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28t ovt Af7)ke] A Ad5E A 3|2o] Hof
2T} AR $Fo R ARA Ao fAHUL. A
A7 24 Al 3T AlRAAR(AE) S 47
16.5kg, 16.3kg, 15.8kg 9 14.5kgo]|s]ch.

oehA] 2 Aol A dgoiFa 60% dhAlT-9 AlzA
FHgo] k7ol wlste] dA3 Weked(P (0.05) 1
olfre ALEW thFEtEte] diAEo] Eol 7|5Ao] &
oZE ¥ ohvzl 4¥ vuked g4} HEegee
A AsAREE @A ASARY) deolgdn 449
t}(Van Horn%, 1967 ; Van Horn#} Jacobson, 1971 ;
F5, 1986). 1322 AlgAlFeke w2fe o SA-
UC-T ¢ di4t djAl 58 40-50% ¢ w7} 714 &
A $gole} 47y,

25
-
SAUC-1 0%
>
SAUC 20%
e
4 SAUC- 40%
20 iy
SAUC- 60%
154
10 T T T T T T
0 15 30 40 50 60
EXPERIMENTAL PERIODS(DAY)

Figure 4. Daily dry matter intake of lactating cows
fed various level of SAUC-1 supplementa-
tion

2) 53

e o) A5 Age Figure 53} 22
o A AY71e HE U A B2} 170k
20% AT 16.6kg, 40% AT 16.5kg, 60% A

77} 14.2kg 2 DETF 20% AT L 40% hATFE

At AHrE debllo (P ) 0.05) 60% HHATE
Abredo] ti=T dju] 165% A4a® AoR depidrt
(P (0.05).
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=g 4% %A ERAHAGF(4%FCM) & Figure 63
7ro] 20% thAT9 40% A+ 4% FCME =+
ot Akt o 60% A= thZF o] 15.0% 7
254t

3) frA% w3t

ot 1 9 iR ol o f-A]& sk Table
113} 7o) th2F, 20%, 40 %L 60% 7} 77+ 3.24%,
3.25%, 3.38% % 341%2 hAGEe] F71E4E &
A&o] oAl Aoz Jehd.

4) A g4 AL FF

o gfFut [ Fo9F A3 dAF a6 Ax Pk

& Table 113} 7Fo] o} 100mlg i+ % 4o+
ub [ dj@ 7o) web z2 16.8mg, 18.0mg, 18.7mg
9 23.4mgo & YET, 20% % 40% AT FARE
2zololor} 60%ohAl " dlE=F oiy] 39.3% =2
Ro g epdeh(P ( 0.05).

5) WAz of

& Fut [ 60% ATFAM FAF 157F Akt
g (Table 11), o]= Y F5% ammoniadl ¢
g <38k (Visek, 1984) olztx Ajztslef dHf NH,-N
gkt fatgte] BAS dig 2 A77F 8¢E

20'1
NN
SAUC-1 0%
. SAUC- 20%
a
Cl ) SAUC-I 40%
3 s s
& u SAUC-I 60%
X - 1
= »
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| -
l:) 154 . _E‘
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Figure 5. Daily milk production of lactating cows fed various level of SAUC-1 supplementation
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Figure 6. Daily 4% fat collectde milk production of lactating cows fed various level of SAUC-1 supplementation

Table 11. Effect of various level of SAUC—I supplementation on milk fat, urea intake, blood urea nitrogen, and

reproductive failure of lactating dairy cows

Soybean meal : SAUC—1(%)

Item Control
80:20 60 : 40 40 : 60
Milk fat(%) 3.24 3.25 3.38 3.41
Urea intake(g/day) 0 124 240 336
Blood urea nitrogen(mg/100ml) 16.8 18.0 18.7 23.4
Abortion(Head) g 0 0 0 1

V. RS Foi7h ofgistete
Erizol 0jxE P (AE V)
132 U

b B Y A% A

£ Y AR oJUAre Ardga Ay
Sl £ AFe (3 1 4T, B 1 4F), TA%
ARl SFARE 300g(REINE), ZARE Az
£ 100g(AE71EF)4 1« 23](07 .00, 19:00) &4
H93 B AfesA sglon AL e of
A2 Fejaol SHach.
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o AR B AEEA
2 AglE SFARE AZ T8, 2Rt

Az g Fosgded sFAtge iR BAHL ALO.
A. C(1980)H+4dl| <J3tdct(Table 12).

Table 12. Chemical composition of experimental diet for growth trial(%)®

Soybean meal : SAUC—II(%)

s I I 11l IV
Dry matter 88.49 88.39 87.74 87.53
Organic matter 94.50 94.54 95.13 95.17
Crude ash 5.50 5.46 4.87 4.83
Crude protein 18.73 18.84 19.04 19.45
Crude fiber 4.48 3.86 3.74 3.68
Crude fat 3.14 3.09 2.97 2.84

= All values are expressed on a dry matter basis except dry matter

o AgAA 9 AR

¥ AYE ATd 24U AFo] vk A 2F
A 115, £ 0 15), dedie 19 i A
230 gzt 47hA22 Aol

FAAEE TAREAY 93t data® AeEgl,
Duncan’s multiple range test(1955)¢l ¢J3te] 2]+
279 $94 l3E ZAR

o 2AE 24
dedTel 19 Bu hASEE ARAABE

Table 133} 7t}.

HEATE 19 W] 37190 Wt FAEe)
NFzre 77t 248.8g, 247.2g, 240.8g, 235.3g0.2 7+
2% vehioled o)t 7ol s 20% dAFE
0.64%, 40% wAT= 3.2%, 60%NAF+= 54% 7
2% Ao Jepgor(P)0.05) ZAlE AAFE B
= A2 1ol vl A2 1, A2 1L, &) IVe] 24 2
% 2.18%, 803%, 12.79%2 37he] #%E ehsl
Ak fo4E QYA Shskeh(P ) 0.05).

Table 13. Average daily feed intake and animal performance

Treatment

Item
I I I IV

Feed intake®

Concentrate(g) 248.8 247.2 240.8 235.3

Roughage(g) 73.5 75.1 79.4 82.9
Animal performance®

Initial body weight(Kg) 9.80 8.15 7.85 9.45

Final body weight(Kg) 13.60 11.75 11.39 12.95

Average daily gain(g) 60.32 57.14 56.19 55.56

* Dry matter basis
® Average body weight of two experimental animals
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o}, ZA&

t&ohFut 119 o7t A
3}= Table 133} it}

dF FAgdl glo] 2TF= 60.32g, 20% AT
57.14g, 40% HATE 56.19g LT 60% TAT=
55.56go 2 thgchFut 119 Arlpso] 2718 48 o
FEARLE vk A%E dehilnt. oo A3} o)
Fute] 40%74A] WA 7hsste, ofge 1o w2 T
uke] Aekaabs) =y, gFAA e 2Al e
223 Fojulgo AAo] a¢H.

T APAEY FAE

2

£ AP 75 vy AL3E o84 F
A& FHo 2 949 tapioca, S5 F dTu} Hurg
E4 F B Ao R Aste] Hag 4ot
B} vl &4 & AZF F o]59 NH,-N J44cs
in vitro ¥ o 8 FAltsich(ARI).

a2 gafsigo] /b Fe 4T IS A
Ak} At AiFut 0%, 20%, 40% 223 60% of
At Fstde o AE L 4718 48, W9
pH, NH;-N =, w]AE oA A a2)2 gy
urea-N Fxol oJug & m|X71E zabsbolt
(A, o] AM83F 34152 rumen fistulaz} 225
ARkt 45900, 1d SFA5E 600g, ZALE
© 300g< 23]o v}ro] Foistg).

AY 2 255 Alsd 244 dgoiFe [ g5
23t 0%, 20%, 40% L2j3 60% chAlsked Feiatd
< o o AREARE, A A4S 2 Yy
urea-N Fgol ojEd L v|X =7t F3317] 9
# sastgdct. oju) ARG FAIELE vlHA17)7} SALs}
I B AFo| 597kg, A7} 2.150]|3, HF Abfako]
17.7kgql #F$-% 125¢on, Al8F= NRC(1988)
AFRFES VIEoR 3o SFAlES ZARE Ay
3t A HAES g

agjx A Ve dediTe 19 g Fuaasol

AN AR AAF P FAL Pl BHE

Ssigled 1 29k oes 2o,

A [(In vitro)

Rumen inoculum& AH3lod 0, 1, 2, 4, 8, 1247}
kgt 73¢- NH,-N§ted(mg/100ml)-& ofFato] 1.01,
1.47, 2.51, 4.96, 16.99, 13.780]x 24X 3.0, 12.15,
49.85, 11.08, 10.45, 1.293 ofjgciFut [& 1.10, 7.
57, 33.39, 12.93, 9.78, 3.951 oj&oiFu} 1= 2.03,
10.90, 25.87, 16.73, 3.41, 2.62 °]4ic}.

A I

1) Nylon bag wWHe] 3 ZE 438 (NBDMD)
2 71 434 (NBOMD)& uio} 481744 tf =+,
SAUC-IL 20%, 40% ¥ 60% chaAl7Ho) wie} ztzh
87.3%, 86.8% ; 85.7%, 85.5%% 79.6%, 78.5% :
79.3%, 78.5% % SAUC-I tjal5zo] 2718 42 71
a3t out 20% dHATFE 2T} 2 Ao} gl A
o2 vhehget.

2) ukESy pHE o=+, SAUCHI 20%, 40% 9
60% AT ZF 6.2—6.92 w3 n|yEe Ay

& 7871 A% A4 pH S 9A 23ttt

3) ¢ NHe-N @8 Alg 3o § 1474 o
ZF, SAUCHI 20%, 40% 2 60% thal7He) oje}
77} whsle) 100mlg 40.8mg, 423 mg, 56.7mg %
58.5mgo 2 yeh} i $F0] FU1 5 £ et
wod, SAUCHI 60% Al tixTol ulste] 43.4
% =Skt

4) T R vAE A gAgske gET,
SAUCHI 20%, 40% % 60% wial7Hq] we} zbzt
ukEgled 100ml 40.2mg, 35.8mg, 39.7mg % 29.
Imgo 2 SAUC-I 60% tjAlF-= )27 u]sted 25.
6% 3= Sict.

5) ¥H urea-N g2 AlgFe F 2474 gz
T, SAUC-I 20%, 40% % 60% chA|l7Hol =z} 7
7} 13.1mg, 14.4mg, 15.1mg % 16.2mgo & o] 4=
o] 3718 4% obzlen, SAUCHI 60% thAlT+=
2ol vlate 23.7% 371 A2 velyict.

6) oldel Az 4ot 19 A ofFut A5
T 40% 7} HAgE Ao 2 Jepd

Ag I

1) o9 ZEAA%e dedT 19 dATE(0
20, 40 ¥ 60%)°] 371 5 s oy AlEHY
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159 F ¥ A2 AHPo] 85 dzTe A
AR A#%E YeRd

2) AN ke g4 19 diAgEe] 4
= Z7kske A% el

3) U9 HF A SAUC 20%9} 40% Fi+
7} SAbstg ot SAUCH 60% a7+ th=Fol ulst
o §A43] Wotony(P (0.05), 4% FAERAAHF(4
%FCM) & AR A% vhebict.

4) A urea-N e dj&diFet dAlFEe] 5
7} 48 Eolzlon, SAUC-I 60% wAT& =+
of Bj3le] 39.3% Z71€ A2 Jepdr}(P<0.05).

5) olate] AxE e o T I3 o5
o] A A $F& 40%—50% ]9, ojd WAz}
Aol QA Ao vepdth

A3 V.

oA Aok AlgA R dFFAFL dEdF
gt 119 tjAl $F0] F7H0, 20, 40 % 60%)¥ +%
Aadhs A4S veby o f9Aal Aol $ldith

#n 23
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