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Table 1 Chemical analysis of ingredients*(%)
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Item Comn Tapioca Alfalfa(p) Rapeseed Molasses Tallow Urea
Dry matter 88.92 88.17 90.55 88.92 72.97 9.5 9
Crude Protein 83 241 15.18 42.8 45 = 283
Crude fat 35 03 16 41 = 99 =
Crude fiber 33 47 27.25 121 - - =
Crude Ash 1.26 6.0 8.16 70 8.0 = =
Ca 0.02 0.23 137 = 0.6 - .
P 0.22 0.07 0.24 - 0.06 = -

a 3
All values are expressed on a dry matter basis except dry matter

* (p) : Pellet
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Table 2. Ingredients of urea-starch feed” (%) in case [
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Item cls cl cls cls cls
Corn 58 8 47.5 8 12
Tapioca 10 59 10 48 0
Alfalfa(p) 10 10 10 10 49
Urea 16 17 265 28 33
Tallow 3 3 3 3 3
Bentonite 3 3 3 3 3
*(p) : pellet
* All values are expressed on a dry matter basis except dry matter.
Table 3. Ingredients of urea-starch feed* (%) in case I
Item clly cll cls clls clls clle cli» clls clls | cllw
Corn 20 10 — 10 — 20 = 20 - 36
Tapioca 20 34 55 48 48 36 57 57 78 =
Alfalfa(p) 13 10 = = 10 20 20 - = 39
Urea 38 37 36 36 36 18 17 17 16 19
Tallow 3 3 3 3 3 3 3 3 3 3
molasis 3 3 3 3 3 3 3 3 3 3
Bentonite 3 3 3 - - = = =
Table 4. Ingredients of urea-starch feed” (%) in case [
Item clliy cliz clis clls clis
Corn 50 = == 25 =
Rapeseed = = 50 - 25
Alfalfa — 50 - 25 25
Urea 40 40 40 40 40
Tallow 5 5 5 5 5
Molasis 5 5 5 5 5
Table 5. Ingredients of urea-starch feed” (%) in case [V
Item CIV+ clV2 ClVs clVs CcNs CIVe cV;
Corn 50 = = 25 - — -
Tapioca - - - - - 55 30
Rapeseed = = 50 = 25 — -
Alfalfa(p) — 50 - 25 25 - 25
Urea 40 40 40 40 40 40 40
Molasis 5 5 5 5 5 — —
Tallow 5 5 5 5 5 5 5
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Table 6. Ingredients of urea-starch feed * (%) in case V

Item cVi cV2 cVs
Corn 47 16 =
Tapioca = 45 10
Alfalfa 13 - 45
Urea 35 34 40
Molasis 2 2 2
Tallow 3 3 3
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Table 7. Ingredients of urea-starch protein fee

Item Extrusion conditions
Screw speed 200 R. P. M. 400 R. P. M.
Type of barrel grooves Straight and Spiral
Type of Screw Twin
Die Size $57.9mm X 1hole.
preheating Temp 150C
Extrusion Temp 170C~ 100C
Moisture Natural

Fig. 1914 A& ¥~
Q19 (Feed zone), ¥HE?
Final cooking zone), *333-;«-?4
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57, A=golck

= [

1 RS 16. YEFYHE 7] (feeder moton)

2. 55712 (drive motor)  17. W2} lE 1 (cooling water outlet)
3. 14 71E2] (drive mitir pulley)  18. B}2! (barre)

4. '2:7) (transmission) 18-1. Y ZE-U 8t (feeder barrel)

5 &L £ 19. ¥ 7}k (coolimg jaket

6. 78 Aol (thrust bearing 20. v}21 4 4] (barrel splines)

7. #loke] F (dearing house) 21. 2534 4] (temperature sensor)
8. 53 (drive shaft) 22. 2357 A (screw tip)

9, 113 & wjo}g 23. ARE (die)
10. 1EF47] 24. ARE- 3t (die plate)
1. §15% (hopper) 25. Y239 (cooling water inlet)
2. FYzamayd 26. £-12 7157 (temperature recorder)
13 #74 (water injector) 27. 45+ (cutter knife)

14. 722715 (main screw) 29. AHF7] (cutter motor)

15. 2273750 (screw flight) 30. 2244 o) (support and stand)

Fig. 1. Structure of extruder
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Fig. 2. Flow diagram for making of the urea-starch protein feed
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Table 8. Chemical composition of McDougall’s buffer

solution(1948)*

ltem Contents
NaHCO3 9.80
Na:HPOs « 7H20 7.0
KCl 0.57
NaCl 0.47
MgSO: - 7H20 0.12
CaCl? 0.04
Deionized Water (m @) 1,000
Final pH 6.8~69

® These chemicals are dissolved just prior to use and the buffer
solution is heated and maintained 39°C
®. CaClz are added just prior to use

2 Invitro ol 3 NHi-N & 8IE

ke RAROEHS 5mg 2%S FHME BE
&3 50ml In vitro fermentation tube °f ¥ 1L, rumen inocu-
lum 25meE H7HHE CO2 gaslO: free)S 10992 #AMH o
< bungee release value7} -2 rubber stopperZ ZHETh

Shaking Water bath390C)oll A #2#3taL, AZPE 200, 1,2,
34,8 12BESE NN ES BIEt RES] SR
=2 gfobstt}h NH:NEHEFS Chaney2t Marbach i (1960)01
ojsta} 24 sHATh
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Table 9. Experimental design and the conditions of exper-

imental cows

ltem l B* c* R™ S
Urea g/day) ‘ 0 | 200 | 400 | 800
No. 20 20 20 20
Body Weight (kg) 605 | 602 | 610 | 608
No. of calving 21 19 22 18
Days after calving ‘ 162 158 164 166
Milk yield (kg/day) 186 182 188 184

O ERT
= AEH LAFAFE A7ER Ao S F)

ol ¥Rske fkE Mk BERKNS TRRATD
T. M. R (Total Mixed Ration ; TE 2 & fi#hol™ 1% 280500,
1500 BRI 22 8% A STES UL, Al
Herring-bone parlor2] 2L &0l 4] 04:00 2 16:00 H2[a] #H
Eikie=g

L} &E% TkEY {BHEH BS

AREY BEE TRES NRC1983)TL4 FEEES 8
&, 600kg ; HE ETLE 20kgd FUEZE 40%E ##O=
Table 10 3t0o.™, Erkflkl BALE Table 117} 20k &
BES) et RERGRARAEALE 0, 05kg kg 2
15kg¥ —REBOE FRe RE e, oA ERET
RELERO| 16 0, 200g 400g, 800go] BTk 7 EHE
HEOH 282 TS —Est stk 12l Mk
o} BRI {8 ERS A O. A C. Hik(1980)] ©f3}
o gtrsta s, wigft EEEEE Total digestible nutri-
ent, TON& NRC (1972)9] oJ3tq Gt £2iRE
fibktel (LB ER-2 Table 112} 2T

Table 10. Nutrient requirements of experimental lactating
cows per day (milk yield, 20kg/day; milk fat, 4.0%;

body weight, 600kg)
Item Contents

Dry matter intake (kg/day) 16.5

Energy

NEL (Mcal/day) 1,439.9

ME (Mcal/day) 2,408.3

DE (Mcal/day) 27934

TDN (kg/day) 109
Crude protein (kg/day) 22
Crude fiber (%) 17.0
Minerals (g/day)

Ca 0.5

P 0.3
Vitamins (IU/kg diet)

A 3,200

D 1,000

E 15

Source : NRC(1988)



Table 11. Ingredients composition of Total Mixed Rations for

lactating cows (kg)

Item B* c* R*™ iad
As-fed basis i
Starch-Urea 0 0.5 1 1.5
Soybean meal 35 1 0 0
Corn (cracked) 5 7 7.5 7
Alfalfa pellet 3 4 3 =
Beet pulp |4 3 4 7
Hay 0.5 0.5 0.5 0.5
Brewe grain 6 6 6 6
Corn Silage 10 10 10 10
Feed additivea 04 | 04 | 04 | 04

Total 324 324 324 324

? Feed addtive contains Yeast culture 100g ; Vit. DC 100g ; Salt
50g ; Calcium Sulfate, 50g ; Calcium phosphate 50g ; MgO, 50g

per kg
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Table 12. Ingredients composition of urea-starch protein

feed * (%)

Item Cormn-Urea | Tapioca-Urea | Alfalfa-Urea
Cornl(ground) 45 = -
Tapioca . 45 10
Alfalfa meal 10 10 45
Urea 40 40 40
Tallow 3 3 3
Molasin 2 2 2

% as fed basis
2. RAZEEREHS 8E

B TRpd fao ko] #8S vXe &8
¢ RHEE HAY BEY B BAk ASeE, vl
Wi, 2370 EEEE EZT 27], B vty A

FA125 ol gtk
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ETEH FHEH abS o5 e R BR
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Table 13. The optimum Ranges of factors effecting for the

proper extrusion
Item i Range
Moisture(%) ‘ 10~20
Temperature of barrel inside(0C) | 100~150
Screw Speed(RPM) 200~400
Die Sizelmm) 8~10
Residence Time in barrel(sec) 20~40

7}. (Table 2)9] B4tk Case 12 2R
EY FHol k&EHAY. FEREL Barrel W] A F
Al 7o) 6~1022 YT &t

L}. (Table 3)2] B4tk Case 12 A%

Mo g2 Ao #ae] 2717} 2, ke
o7t wobM AzA MR YARCME. TERELS
Die size mmAH:-3FE & 8 o] A7]7} YT 29k

Ch (Table 4)2| &4t Case 2] A

clls, clse] 72+ stk sgrs A7) 41, W
Z 24 243 clle A$ Hert UE sol 8G9 K
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Table 14. Proximate Analysis of Starch-Urea protein feeds®

(%)

Item Corn-Urea | Tapioca-Urea | Alfalfa-Urea
Dry matter 89.3 90.1 88.24
Crude Protein 105.2 105 109.85
Crude fat 5 5.85 6.6
Crude fiber 3.86 447 11.49
Crude Ash 27 4.09 5.74
Ca 0.42 0.57 1.23
P 0.1 0.07 0.12
% as fed basis

L. 432 &4
ENEEVES EEE T
B3tg = o oA 34&
DIE SIZE

A F9] 2o b (Table 15)9 2Th

Table 15. The expansion rate of Starch-Urea extruded.

Item Corn-Urea | Tapioca-Urea | Alfalfa-Urea
A. V. Size 10.03 13.46 12.42
Smallest * 9.00 12.20 10.40
Biggest ** 1225 15.00 13.80
Expansion rate m 15 1.38
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Table 16. The amounts of Feed-Intake

Extruded o] 83 FARE 71 7€ AT 493

L. E5LE B4t

EILES B KBRS FEFEA AolA
FEMQ FEo] Bk EAERY #tc FEERESE
WAE @7} Uk Table 183} Fig 504 ¥ o] thZ7B)
o AlFRITF ] Walsole fEABRMASG 3 22
Hel 2 gpet KBTEAI7HA 22 ez g o
Z7 BT TEAIZE HAAIAI vlE) 17% et T, A
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299 B* c™ R*™ G-
10. 12 31.00 | 2677 | 23.00 | 2250
10. 20 2521 | 2761 | 21.85 | 21.55
10. 30 29.03 | 2781 | 2547 | 26.13
11.10 29.00 | 2849 | 2594 | 2633
11. 20 30.16 | 28.28 | 2591 | 25.63
11. 30 30.23 | 2906 | 27.43 | 2798
12.10 3129 | 2927 | 2694 | 2783
12.20 3097 | 2900 | 2797 | 2713
12.23 30.02 | 2831 | 2884 | 28.13

% as fed basis
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= APHRATAFES AR R0lE F

\\ P
£ =<
B i o >

2 7N e
‘ v — =
/
/

N/

=

Fig. 3. The Curve of Feed-Intake for each group.

Table 17. The amounts of Urea Intake® (kg)

Table 16. The amounts of Milk production for each Group.

DATE B* c® R* Chal
8.31 19.53 | 1869 | 17.75 | 19.26
9.15 19.00 | 18.71 | 1749 | 17.72
10. 3 19.22 | 1896 | 1789 | 18.46
10. 15 17.43 | 1806 | 16.02 | 15.81
10. 31 17.86 | 17.24 | 1543 | 15.18
11.14 19.09 | 1866 | 16.85 | 16.89
11. 22 18.87 | 1785 | 16.82 | 16.12
12. 6 1788 | 17.74 | 1681 | 14.83
12.16 1643 | 16,57 | 16.21 | 15.18
12. 20 17.24 | 17.51 | 1573 | 1492
12. 31 15.89 | 1585 | 15.89 | 14.87
1. 6 1573 | 1699 | 1495 | 1472
g ES =~ Ag7

10. 12 0.0655 0.0544 0.0550
10. 20 0.3217 0.3209 0.1336
10. 30 0.3702 0.4995 0.1665
11.10 0.3790 0.5031 0.1677
11. 20 0.3762 0.4902 0.1634
11. 30 0.3408 0.5210 0.2155
12.10 0.4285 0.5749 0.3417
12. 20 0.5095 0.5258 0.3846
12. 23 0.5890 0.6608 0.5087
% :as fed basis
= A LA ES A7ER 2l & §)
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T S
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e
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Fig. 4. The Curve of Urea-Intake for each group.
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Fig. 5. The Curve of Milk production for each group.
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Table 19. The amount of protein in milk compo sition *

(%)

DATE g | e | w* | o™
10. 28 [ 316 | 313 | 309 | 314
11.20 315 | 314 | 314 | 314
12.10 318 | 311 | 316 | 376
12.22 | 326 320 321 | 323
% as fed basis
R = AgTF
/
L2
v
/////
D
—
' :
-
wm ) e whn

DATE

Fig. 6. The Curve of Protein amount in milk composition.
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Table 20. The amount of Fat in milk composition (%)

DATE [ 8* [ c= | rR™ | s=

10. 28 349 | 282 | 307 | 316

11.20 321 | 339 | 282 | 328

12.10 357 | 410 | 440 | 472

12.22 342 | 377 | 354 | 333
i S AT

af=fol

NFEY ERETmY &8

Table 21, Fig. 8%} Table 22, Fig. 99| A] ®.50] f &S &&
& EAEE T K o #ipol] wet f2e% AEFCRIET
of Z&7} YEII AIGH(CRIE THIME zho]7} Lpe}
ek ol A2 Table 11014 BZo] #RESH filklFktS ol
lactose®] & &l 2slA 718 Aoz AztE ot

Table 21. The amount of Lactose in milk composition(%)

DATE B* | C™ | R™ | ™
10. 28 421 | 446 | 418 | 412
11.20 460 | 441 | 432 | 427
12.10 455 | 446 | 417 | 424
12.22 443 | 456 | 428 | 424
e e
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Fig. 8. The Curve of Lactose in milk composition.

Table 22. The amount of SFF in milk composition (%)
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Fig. 7. The Curve of Fat amount in milk composition.

DATE B* c* R* s*
10. 28 798 8.18 7.86 7.86
11. 20 8.34 8.15 8.06 8.01
12.10 8.34 8.17 793 8.00
12. 22 8.29 8.35 8.09 8.08
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Fig. 9. The Curve of SNF amounts in milk composition.
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(Table 23).

Table 23. Effect of various level of Starch-Urea on Urea Intake, Chemical composition of blood, transaminase and reproduction

failure of lactation cow.

Item B* c*® R™ g=
Urea intake (g/day)’ 0 320~590 320~660 130~500
Urea intake b —
- 0 ~ ~ ~
Foed intake 0 1.7~33 17~37 07~28
Blood Urea nitrogen (mg/100ml) 16.32 20.49 19.16 17.09
Blood ammonia nitrogen (mg/100ml) 0.48 1.04 0.82 0.78
Transaminase(Unit)
GoTt 73.34 81.03 76.59 82.69
GPT 30.87 33.05 29.38 30.96
Abortion(ahead) 0 0 0 0

R AIYR
ab : A& 7HA 2] Urea’] 7 3

12|30 flRHAEL S 2AIZHA Ol RIS i FREREER
GRS RBREEC = ot & Hold oY, REFUHT
e MM Yol A4FFo R Solxth (Table 24, Fig.
10)

Table 24. The amount of BUN in 100ml Blood(mg/100m¢)

DATE B* | c™ | R™ | s*
1.22 2866 | 2850 | 3400 | 31.00
12.12 1762 | 2034 | 1860 | 1457
12.25 1632 | 2049 | 1916 | 17.09
gL ESS - g
kY o
LN =
O\ -
NN -
AR
R AN
b
AN———
\ ‘%-4
\/

Fig. 10. The curve of BUN amount in 100ml Blood(mg/100m{)
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frimel RE AmEel EmEe 2oz AZHET He
Imer$} Bartley 19710 flktA R%E7F FHASH & Al
hfel A& WIS HE #Fro] Yehdti stglon,
Stiless- (197012 KB BHA ammonialk K7 fEHRE 307
Woll KBE# 100mF 10mgAE7F HH ammonia# ol
Uetus A 44 dAlstA "ok 549 o, Starea 1
Ale &t Bitkol YebtA gkt B stk A
FHS RFE Extrusion-processingt Stareas RS 7
S LA 1 MAENS duch i ot 84 KR
frolcka ¥ nagct.

Table 25. The amount ammonia-N in 100ml Blood

DATE B* c*™ R* S

1. 22 0.29 0.21 0.21 0.17

12.12 0.24 0.17 0.16 0.28

12.25 0.48 1.04 0.82 0.78
gL ES, - AgTF
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Fig. 1. The Curve of ammonia-N in 100ml| Blood.
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