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woodchips - fast-growing trees, or crops such as switch grass to be used
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Rapeseed oil fat and acid composition

+Po

Acia
name :
OSTL{L?%&%%%)QO% Ge?%nzlgg}?'?ykpelég example
Eruca acid, %
>5% <5% (5% tolerance for every acid)
C14:0 <0.2 <0,2 0,1
C16:0 1.5-6.4 2.5-6.0 5
C16:1 <3.0 <0.6 0,7
C17:0 - - 0,1
C17:1 - - 0,2
C18:0 0.5-3.1 0.8-2.5 1,8
Cc18:1 0.8-60 50.0-65.0 57,9
Cc18:2 11.0-23.0 18.0-20.0 21
C18:3 5.0-13.0 6.0-14.0 10,3
C20:0 3.0 0.1-1.2 0,6
C20:1 3.0-15.0 0.1-4.3 1,4
C20:2 <1.0
C22:0 <2.0 <0.6 0,3
C22:1 5.0-60.0 <5.0 0,6
C22:2 <2.0
C24:0 <2.0 <2.0
C24:1 <3.0 <2.0
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Minimal energy consumption : d3Uall ¢Blgiud (pa S0 aad)
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Table (2): Quality of the Biodiesel is in compliance with ASTM D-6751 and EN 14214 Standards

o BiodieselMac
No Specification ASTM D-6751 EN 14214 h fuel
specification
1 Viethyl esters content, Y% - >Y6.0 9/7.9
2 Density at 150, Kg/m3 3 0060-900 co2.4
3 Viscosity at 40C, sqg.mm/s 1.9-6.0 3.0-0.0 4.24.
Z Closed vessel flashpoint, degrees C >130 >120 161
o Sultur, mg/kg <0.05 (%) <10 0.076
¢ Cefane number >47 >51 52
/ Sulfated ash, % (m/m) <0.02 <0.02 0.01
] Water content by weight, % <0.05 <0.05 0.01
g Copper sirp test <NO. 3 Class 1 Compliant
10 Acid number, mg KOH/g <0.6 <0.5 0.22
11 Viethanol content by weight, % (m/m) - <0.2 0.1
12 Monoglycerides by weight, % (m/m - <0.8 0.6
13 Diglycerides by weight, % (m/m 3 <0.2 0.1
14 Iriglycerides by weight, % (m/m - <0.2 0.13
15 Free glycenne by welgnt, % (mm 20.02 20.02 0.01
16 Tofal glycerine content, % (m/m <0.24 <0.25 0.25
17 Todine numbe - <120 61
18 Phosphorus content mg/kg <0,00T% <10 10
19 Group I'metal content (Na, K 3 <0.0 -
20 Group T metal content (Ca, Mg 3 <0.0 -
21 Maximum carbonating ability, % - 0.3 0.03

Minimal dimensions of the modules : <iaa gl sl 3 S aadl

2 (Y) do
No Specification Value
1 Feedstock processing capacity, dm3/min 8...14
5 Methanol w/catalyst mixture consgmg}lnq?n, 0.1-03
3 Oil vessel volume, dm3 50
4 Methanol vessel volume, dm3 12
5 Finished product vessel volume, dm3 30
6 Qil and methanol temperature, degrees C 40...70
7 Heater power consumption, kW 1,5
8 Pump drive power, kW 2,8
9 Total power consumption, kW 45
10 Power supply, 3-phase 24%\(/)104(2) @
11 Maximum dimensions, mm
length 865
width 755
height 1250
12 Maximum unit weight, kg 250

o) Cggary Jd dala Y A3 Lo ool aladly 45 5la 5 50 10 = Vo Jaeay S8 s 38l Sl g3 g3 el 18
O O8S] ellging daulie dae g5 e gandl ol o J panll deadiu) il ahaill g o Jgiltiall g la il Vg ¢ (5 gall
D¢ cligld) e U e (g giag il il o) S5 8 transesterification ge g Al Ol b Gl L agad)
(Ss—aSl 5 eLall (pe g e e Bale) gosand) Jal) o 8 dalind 530 (o ¢ Al Clamal zling 1385 Ll 3 (e 20 Y
ol gl Jual) Led 24 Y hydrodynamic 44k 8 W . thermovacuumeasaill alhs 8 deadiuall Claaddl S

Agall e b e g aall Goeall g clblall e palidll B dala Y g ¢ I sl

-YA-

Source: Corn Processing Co-Products Manual. Areview of current research on distillers grains and corn gluten, NEBRASKA
CORN BOARD, Nebraska University Lincoln
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The ethanol production process : J L) zll (a4
Corn Milling, Processing and Generation of Co-products
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Components of yellow dent corn
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Moisture 4k % Y.
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¢ Cormn Wet-Milling Process Overview
l Corn Cleaning I

l Steep Tanks Py < ‘l Steepwater
| | Evaporation

| Germ Separation ; s ;l Germ Extraction

l Grinding Mills

Washing 1 N
Screens l
Centrifugal l
Separators l
Starch washing
Hydro clones J J J
v 4 JV y
ﬁxs;r;lh and Corn Corn Corn
utritive Sluten SGerm Gluten
Sweet
LS Meal Meal Feed

Feed Industry Co-products

P A cloliall A ) ) o8 Aoy ) b Y adal) e il
Isolated steep water, bran, germ meal and gluten

v dadiad) EJ..AS\ ) %Y .—Yo L.A‘P d.u\.\ C»_i‘}.d\ PRY
Average Yield

Per Bushel
Starch L 31.51bs
Gluten Feed 28 65 gl 12.5 Ibs
Gluten meal 2 ¢igla (3 5ae 2.5 Ibs
Corn oil 34 Cw ) 1.6 Ibs

Wet-milling major co-products : 5 Al cua )l cadal) il o
Condensed corn fermented extractives : 4&iSall 5 padiall 3,40 clalidiua (1)
Or corn steep liquor is a high-energy liquid feed ingredient. The protein value analyses at 25%
on a 50% solids basis.
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Currently legislative issues are before congress that could triple the demand for ethanol as an
oxygenate component in gasoline.
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Eihﬂml conversion factors for sugar feedstocks per unit of feedstock
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Cn:umm-:udlt_'u,: Ethanol conversicn factor

Carn 938,21 gallons perton  (2.75 gallons per bushel)
Sugarcane 1/ 19.50 gallon= per ton

Sugar beets 2/ 24 80 gallon=s per ton

Molasses 3/ 59 40 gallon=s per ton

Faw sugar 125 40 gallons per fon

Refined sugar 141.00 gallons per ion

1 Based on 2003-05 LS. average raw sugar recoverny rate of 12.26% per ton of cane and sucross
recovery from cane molasses at 21 8 pounds per ton of sugarcane.

2f Based on 2003-05 LS. average refined sugar recovery rate of 15.5% per ton of beefz and
zucrose recoveny from beet molasses at 40.0 pounds per ton of sugar bests.

3 Based on an average sucrose recovery of 49.2% per gallon of cans molasses.
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Source: Corn Processing Co-Products Manual. Areview of current research on distillers grains and corn gluten, NEBRASKA
CORN BOARD, Nebraska University Lincoln




t g obasl s :(\i) Jeda

Items, Nutrients Shelled Corn, (dry) Dgﬁgir?slwil{ﬁrs
Solubles
Dry matter, % 88 89
TDN, % 838 99
NEm, Mcal/lb 0.96 1.15
NEg, Mcal/lb 0.65 0.75
Crude protein, % 9 30
Crude tiber, % pi S
Crude tat, % 4.5 11
Calcium, % 0.02 0.05
Phosphorous, % 0.50 0.90
Potassium, % 0.2 1.0
Sultur, % 0.12 0.90

: 8 Cpe o a2 £0 ) S

1 bushel corn ~2.8 gal
ethanol
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Source: Corn Processing Co-Products Manual. Areview of current research on distillers grains and corn gluten, NEBRASKA
CORN BOARD, Nebraska University Lincoln




Table (15): Ethanol conversion factors for grain feedstocks per unit of feedstock

Commodity Ethanol conversion factor
Barley 1.40 gallons per bushel
Corn-wet mill 2.65 gallons per bushel
Corn-dry mill 2.75 gallons per bushel
Grain sorghum 2.70 gallons per bushel
Wheat 2.80 gallons per bushel
Source : USDA

Table (16): Ethanol conversion factors for sugar feedstocks per unit of feedstock

Commodity Ethanol conversion factor
Corn 98.21 gallons per ton (2.75 gallon per bushel)
Sugarcane 1/ 19.50 gallons per ton
Sugar beets 2/ 24.80 gallons per ton
Molasses 3/ 69.40 gallons per ton
Raw sugar 135.40 gallons per ton
Refined sugar 141.00 gallons per ton

from cane molasses at 41.6 pounds per ton of sugarcane.
2/ Bases on 2003-05 U.S average refined sugar recovery rate of 15.5% per ton of beets and sucrose
recovery from beet molasses at 40.0 pounds per ton of sugarbeets.

3/ Bases on an average sucrose recovery of 49.2% per gallon of cane molasses.

Table (17):Ethanol conversion factors for sugar feedstocks per gallon of ethanol

1/ Bases on 2003-05 U.S average raw sugar recovery rate of 12.26% per ton of cane and sucrose recovery

Feedstock Feedstock quantity per gallon of ethanol
Corn 0.0101 tons (0.36 bushel)
Sugarcane 0.051 tons
Sugar beets 0.040 tons
Molasses 0.0144 tons (2.45 gallons)
Raw sugar 0.0074 tons (14.77 pounds
Refined sugar 0.0071 tons (14.18 pounds

Table (18): Ethanol average sugar beet production and production and processing costs for sugar, 2003-05
u.s

Great Lakes | Red River Valley

Great Plains

Northwest

{cents per pound of refined sugae)

Production costs
Variable cash costs 5.596 6.050 5.136 6.253 6.275
Fixed and other non-cash expenses 7.539 7.924 6.893 9.190 8.347
Total Production costs 13.134 13.974 12.029 15.443 14.623
Processing costs:
Variable cash expenses 10.779 10.993 10.993 10.460 10.460
Fixed cash expenses 1.060 1.132 1.132 0.955 0.955
General and adminstration 0.545 0.425 0.425 0.703 0.703
Pulp drying and marketing 1.209 1.158 1.158 1.276 1.276
Total processing costs 13.593 13.707 13.707 13.394 13.394
Credits:
Dried pulp 1.928 2.051 2.051 1.752 1.752
Molasses 0.388 0.412 0.412 0.350 0.350
Other 0.156 0.166 0.166 0.143 0.143
Total credits 2472 2.629 2.629 2.246 2.246
Total processing costs less credits 11.121 11.078 11.078 11.149 11.149
Total production and processing costs 24.255 25.051 23.107 26.592 25.771
Total variable costs credits 13.902 14.414 13.500 14.467 14.490
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Table (19): Net feedstock cost per gallon of ethanol, 2003-05

Corn Dry Corn Wet Sugar Sugar cane Raw Sugar Refined sugar Molasses
Milling Milling blos}ez:t/s 1/2/ 3/ 4/ 5/
(bushel) (bushel) (ton) (ton) (ton) (ton) (ton)
Market price, dollars 2.16 2.16 39.15 28.90 422.00 509.00 63.0
Ethanol byproduct prices:
DDGS S/ton 92.08
Corn glutewn feed, S/ton 66.30
Corn gluten meal, S/ton 269.0
Starch (corn)/ sucrose, % 72 72 17.6 13.8 96 100 49.2
Gallons of ethanol 2.75 2.65 24.80 19.50 135.40 1471.00 69.40
Net feedstock cost, S/gal 0.53 0.40 1.58 1.48 3.12 3.61 0.91

1/ Sugar beet and sugarcane sucrose percent includes sucrose recovery from juice including molasses.
2/ Market price for sugar beet and sugarcane based on 2003-04 average.

3/ U.S average raw sugar price.

4/ U.S. average wholesale refined beet sugae price.

5/ Molasses price based on 2003-04 prices in

ew Orieans, Houston and South Florida.

Table (20): Estimated ethanol feedstock and production costs for molasses, raw sugar and refined sugar

feedstock
Molasses Raw sugar Refined sugar
Feedstock required (tons/gallon) 0.0144 0.0074 0.0071
Feedstock price (S/ton) 63.00 422.00 509.00
Feedstock cost ($/gallon) 0.91 312 361
Ethanol operating costs (S/gal) 1/ 0.36 0.36 0.36
Total cost ($.gal) 1.27 348 3.97

1/ Based on 2003-05 average ethanol dry mill operating costs with adjusted energy expenses, less enzyme expense.

Table (21): Comparison of estimated ethanol production costs for various feedstocks ($/gal.) 1/
Cost itwm U.S. U.S. Corn U.S. U.S. U.S. U.S. Raw U.S. Brazil E.U.
Corn dry Sugarcane Sugar | Molasse | sugar 3/ Refined Sugae Sugar
\g\lllgt milling beets ses 3/ sugar 3/ cane 4/ Beets 4/
milling
Feedstock costs 2/ 0.40 0.53 1.48 1.58 0.91 3.12 3.61 0.30 0.97
Processing costs 0.63 0.52 0.92 0.77 0.36 0.36 0.36 0.51 1.92
Total costs 1.03 0.05 2.40 0.35 1.27 3.48 3.97 0.814 2.89

1/ Excludes capital costs.

2/ Feedtock costs for U.S. corn wet and dry milling are net feedstock costs, feedstock costst for U.S. sugarcane and sugar

beets are gross feedstock costs.
3/ Excludes transportation costs.

4/ Average of published estimates.

Table (22): Estimated capital investment costs for alternative sugar feedstocks

Plant size (million gallons per year — MGY)
20 MGY 40 MIGY
Feedstock ($ per gallon of capacity) ($ per gallon of capacity)

Corn $1.50 $1.30
Sugarcane $2.10-$ 2.20 $1.63-5$ 1.68
Sugar beets $2.10-§ 2.20 $1.63-5§1.68
Cane/beet juice $1.35-§1.45 $1.05-S1.10
Cane/beet molasses $1.30-S1.40 $1.03-S$1.05

Source: PRAJ Industries

Table (23): Annual capital invesrment expense for alternative feedstocks 1/

Plant size (million gallons per year — MIGY)
20 MGY 40 MGY
Feedstock (S per gal. Capacity) (S per gal. Capacity)
Corn $0.14 $0.12
Sugarcane $2.20 $0.16
Sugar beets $0.20 $0.16
Cane/beet juice $0.13 $0.10
Cane/beet molasses $0.13 $0.10

1/ Assumes 20 year investment at a 7 percent rate interest
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The stoichiometric (theoretical ) yield of ethanol from sources :
= 1076 pounds of ethanol / ton of sucrose.
= 538 Kilograms of ethanol / metric ton of sucrose.
= 163 gallons of ethanol/ton of sucrose.
= 680 liters of ethanol / metric ton of sucrose.

Maximum obtainable yield:
= 154 gallons of ethanol / ton of sucrose
(94.5% of theoretical yield)

Practical ethanol plant operation yield:
= 141 gallons of ethanol / ton of sucrose
(86.6% of theoretical yield)

Ethanole production from feedstocks (using 141 gallons per ton of sacrose conversion factor):

(1) Sugarcane = 12.24% raw sugar recovery rate, plus 41.6 pounds of sucrose from cane molasses
1 ton of sugarcane = 235.0 pounds of sucrose from raw sugar.
and 41.6 Ibs of sucrose from molasses
= 276.6 pounds (0.1383 tons) sucrose.
= 19.5 gallons of ethanol
Or 0.051 tons of sugarcane per gallon of ethanol produced .
(2) Sugar beets = 15.58% refined sugar recovery rate. Plus 40.0 pounds of sucrose from beet molasses
1 ton of sugar beets =311.6 pounds of sucrose from refined sugar.
and 40.0 pounds of sucrose from beet molasses
=351.6 pounds (0.1758 tons) of sucrose.
= 24.8 gallons of ethanol
Or 0.040 tons of sugar beets per gallon of ethanol produced .
(3) Molasses = 49.2% total sugars as sucrose
1 ton of molasses =984 pounds (0.492 tons ) of sucrose.
=69.4 gallons of ethanol
Or 28.8 pounds of molasses per gallon of ethanol produced .
Or 2.45 gallon of molasses per gallon of ethanol produced .
( using a conversion of 1.0 gallon of molasses =11.74 pounds of weight)

(4) Raw sugar =96.0% total sugars as sucrose
1ton of raw sugar =1920 pounds (0.96 tons ) of sucrose.
= 135.4 gallons of ethanol
Or 14.77 pounds of raw sugar per gallon of ethanol produced .
(5) Refined beet sugae = 100.0% total sugars as sucrose
1 ton of refined sugar = 2000 pounds (1.0 tons ) of sucrose.
= 141.0 gallons of ethanol
Or 14.18 pounds of refined sugar per gallon of ethanol produced .
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Burning contribution to global emissions

Species (_?iomass Burning All Sources Bio[nass:)

g element/year) | (Tg element/year) | Burning, %
Carbon dioxide (gross) 3500 8700 40
Carbon dioxide (net) 1800 7000 26
Carbon monoxide 350 1100 32
Methane 38 380 10
Nonmethane 24 100 24
Hydrocarbons 8.5 40 21
Nitric oxide 53 44 12
Ammonia 2.8 150 2
Sulfur gases 0.51 2.3 22
Methyl chloride 19 75 25
Hydrogen 420 1100 38
Troposphere ozone 104 1530 7
Total particulate matter 69 180 39
Particular organic Carbon 19 <22 >86
Elemental carbone (black soot)

Manufacture of fuel from rice straw : ¥ (% (0 368 gl) aviual
Alall il o1 Sl 038 (saa) g Anallall ApalaiBY) Al 3 clatiall (e dide i Ay seall ABSH o) W) G gt Adec
extrusion or pelletizing cxuaiy 3y ¢ pressing baaca llee DA (o &b g (RSDF) 2585 M 5oV 8 Jagad o
Js5 — ok ic F ¥y Lal dagi LY i sasa gall Gl eY) Clsee (mia t O sedd) e ddall i cilaial
Al 5N G (e el 355 il — (3 all 36 (ppaat — sl Jud
i s day a3 24y dilasll 528 il molding or rice straw drived fuel (RSDF) oesii 3585 (M ¥ G Jogat dilae
Aadiuly cuatl) dgdee Ay ¢ aladiu¥) Slalia¥ i briquetted o) cusd A 8 s akd ) shredded oY1 Ui
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Raw Materials : aldll 3gall

) Rice straw : j ) (43 (1)

5 sl Leas€ 5 — 568 Ay JSLie caned il g e b Lo pad SV Bge) 0 Al aa) Y1
: the chemical composition

a) 26% Cellulose. By N
b) 22.2% Hemi cellulose  shlus o
c) 12% Lignin Omial
d) 16.8% Ash ey
e) 9.7% Silica K
f) 3.7% Wax ¢ sad
g) 9.6% moisture content A5k
Elemental composition : 33 (&l o paiall cus
a) 41.78% Carbon O S
b) 4.63% Hydrogen TP LT
c) 36.57% Oxygen S
d) 0.7% Nitrogen Cpa g i
e) 0.08% Sulfur Cuy sl
f) 0.37% Chlorine By

The heating value : 4} all 43Ual
The heating value of Rice straw is 16.28 Mj/kg pal [ Joa lane YTLYA SV Gl Ay ) el dalal
D e el i g AN 3N (GEAY A0 MY Al
The nutritional composition of residue for livestock feeding of rice straw

a) 3.1% crude fat NEGREN
b) 7.7% Nitrate compound daia g 51 LS je
c) 39% crude fiber NEQE R

Additives : <ildLayi(Y)
: \.@-\\M‘}A} A}&}S&MJ‘)}!\ aalall EJ\,}}} &J‘)‘g ‘)J‘}” u.uﬂ Slala L.A‘; el A‘}A

e High calorific value. dle 4y ) s 48l
e Non toxic. Aalu e
e Low sulphur content (non corrosive). addie Cuy S (5 fina
e Low lead content. Uaidia galia ) 5 sina
e Low price. Al
e Easyto handle. Joal Je

Coke : aadl —§
Coke specifications : aadl cliual oo

padl) cldaal ga (YA) Joa

Physical : (measured at the blast furnace) Mean Range
Average coke size (mm) 52 45-60
Stability 60 58 min
CSR 65 61 min
Physical : ( % by weight )
Ash 8.0 9.0 max
Moisture 2.5 5.0 max
Sulfur 0.65 0.82 max
Volatile Matter 0.5 1.5 max
Alkali (K,0 + Na,0) 0.25 0.40 max
Phosphorus 0.02 0.33 max
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H.H

El Sersy and N.A. Metawe (2005) : Manufacture of agriculture derived fuel (Adf) from Ric Straw. Journal fof

environmental sciences. Vol3 No. 1 March 2005: PP. 9-31 center fro environmental research and studies.




Molasses and Venasse : (ulidll ¢ (Y gall —
v bl g Y gall QS S gy (AU Jgaad) 5 AR N ga Gulil g (Y gal) liny

Molasse and Venasse composition (Wt%) (slidl ¢ (¥ sall <€ 5 :(Y4) Joda

‘H Molasses Venasse
Component
Water 20.8 50
TDS 79.2 50

e Sucrose 35.7 q

e Glucose + fractose 17.3 15

e Ash 9.9 3

e Organic matter 16.6 28

Experimental Techniques : il & glad
Shredding : @hﬁﬁu huﬂﬁ(\)
: Clioal ge 41 (585 Hydrostatic driverotary shear 12-02 series alaaiuly aw Vov (3 Voo o 581 (i kil

e Shredding area : from 700* 722 mm to 1300* 722mm. bl Zaliw
e Shaft diameter: 150 mm.

e Electric power: 2* 55 KW. Il S 5 B
e Rotation speed: 5 a 25 t/min. sl de
e Weight: 5850 kg ( machine only). o

Immobilization time : the two rotors can be replaced in half a day by one person. without
dismantling the machine body.

Pelletizing : wuuaili(Y)
Lo phad 6%y Aailall luadll g dmy pall Aagdl [/ iy €00 (5 gl ek st hydraulic manual press cuaill S
¢ lagidll e A Ll g an
Calorific value measurement : 4 ) ;al A8Ual  Wlda(Y)
voaiiall 2 g8l calimd Ay el ALY s
Fuel samples formulation : giiall aggll e clie Jas :(Y+) Jsia

Composition
Rice straw Coke Molasses | Venase
Sample

1 80 20 - -
2 90 10 - -
3 95 5 - -
4 90 7 3 -
5 90 - 10 -
6 95 - 5 -
7 85 5 10 =
8 90 7 - 3
9 90 - - 10
10 95 - - 5
11 85 5 - 10
12 100 - - -

«bugidl B aw A el g ant e lad Gliae e daria Cad Slie juasd S ¢ dasal)
Measuring the calorific value (for fuel) : a8 ¢l &, ) ol 48Uy Ll
o) clalaay! a_q?\..a:ajé;ud\ a8l e eﬂ)..&_"afj‘ a}'e]}e;\ (s Aaiidd \BJ\)Q\Z,;AS\.@_}@Z\,UU;J\ZELH\ 5yl
c Al ad) el & ) LY
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Table (31): Calorific value of different fuels

Higher Calorific Value

Fuel Ki/kg Btu/Ib
Anthracite 32.500-34.000 14.000-14.500
Bituminous coal 17.000-23.250 7.300-10.000
Charcoal 29.600 12.800
Coke 28.000-31.000 12.000-13.500
Lignite 16.300 7.000
Peat 13.8000-20.500 5.500-8.800
Semi anthracite 26.700-32.500 11.500-14.000
Wood (dry) 14.400-17.400 6.200-7.500

Stability of RSDF : 3 ) (i (e gl aghgll il
b Al Y alaad) pladinly sl (A ) dans caalg (as ) Adbide Apie) i e ddlide Gl )6

%wt, Loss = [ (W;-W)/W1]* 100
Where. W; = initial weight of each sample (gm)
W = Weight of each sample at different intervals of time (gm)

ol &y il Gl o Sl A2 By Y1 8 G5 ey Y sl S5 e S s 33

OO O a8 e Al el

Table (32): Representative characteristic of RSDF samples

Properties Calorific Value % Ash Density3 % Moisture
Sample\ (Mj/kg) content Gm/cm content

1 15.711 13.6 0.865 8

2 14.864 13.6 0.842 8.2
3 12.994 14.39 0.812 9.3
4 14.079 11.0 0.855 8.7
5 11.828 11.8 0.866 16.0
6 11.260 11.2 0.882 13.3
7 13.411 11.7 0.826 11.2
8 13.546 14.6 0.680 16.8
9 11.066 9.4 0.856 19.2
10 12.008 13.2 0.725 14.2
11 12.908 11.6 0.741 19.4
12 12.626 15.7 0.844 9.6

Bloall Al (g sy bl s N sl (5 s o Lo s ol G5 ime ga SN U 25850 Al Al aulis
v osliadll g oY sl sk (5 gima g aadll Allad)

high quality fuel criteria are : il

Bagal) ¢l priial) aghgl) ciliaa) g

Characteristic of selected RSDF : ;& (id 3g8 ¢ cilinal ga

e High calorific value Alladl &y ) al) e
e Low ash content Uaddia e 5 gina
e Low sulfur content Uaddia Cy S g giaa
e Low moisture content Uaddia 4 gha (5 gina
e High stability Adle il da
e Suitable density calia € 5
e Calorific value i) Al 14.864 Mj/Kg

e Ash content ) 5 sina 11 %

e Moisture content sy s sina 8.70%

e Density PN 855 Kg/m?>

o % Weight losses Oosd 28 A 1.17 %
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Method of treating rice straw : 3 & (58 Aldas 44y b
Ol ez & I Al sliddl 4eS Lgad g Bio. Chemical — Thermo-Mechanical closed system 4a jidall 45y )kl
() i bsule duie aaly JS i Y aae pliady 4kl o) HUaill dilad) obadl S (0 %3 Jiba
« drain board
delu 324) soaking leali &by (s guae aela A1 e sl Al Yoo ae 500 U aloa S Ve gy Jaee A il
v oaalall Jstaall Juail Galaal) G i pemy G e clele DI ey (i ) el 5 al) da 0 o i
sle I Ay Gman %Y IS 1 Jabaall 5O 8 Jpesid ((0b Y ) A il e @l pe a )l Sl g DU e B il
v Akl 20 %Yo Y G 2 obie IV EEe s Jalaa 3 ad ol sa SLS £ 0 B il 5 gy ¢ Jue
v A 5l 8 axdiddl (malall e %) ¢ il ¢ pmdall Jglaall alasid saleY

¢ 5l b aakieall (adall e %Y Caal

vl bl b adiad) (malall (e % Caul
JS (Fair Jabeall Jgn s deleall W) (8 pH ) s gmela VY Jdsa zling ) (i ol s bS €00 Aldlad
vl sal) il e san g %Y DY) S (s sine sk clalal) b okl Gadall (g %)
O pailad Jaaail ) (¥ se %V.0 ¢ B Wtl0 o ( padal Alee gl ) a2 %Y ae YV 38 Grinding padas

(oM
steps of treated rice straw j ¥} (1i® Alalas cf ghad :(¥Y) Joaa (
5 shall S el

Step Time Operation
\ q ubbu‘juuuﬂ\tA@LmBMAcﬂdb@‘)J\L}uﬂe\‘);}Ln.S\~~@4}\‘)&:
v Syae pada Jelae YT a5y S
Y Y Gl s e s A G e Jeldl Y1 U8 U
¥ ¥ "B b 3 s A G Ge dabedl Y1 U8 J)
: " ¢ el badd Jabaa S O oa S )+ r sl ol i TR0 B ol 5 iny
e YA %Y. ¢ Byma %o ¢ Aaa gad DY ae gahll Jbedl ¥ B e
e EY

Biological treatment by effective microorganisms : dlladl) dal) cAiSil A of o) Alalaall

LA Je sgad effective  microorganisms  (EMI)  dldl 4l ol 0 Glie 20400
e 8 A e S sl by el cudiy 8 dseedl Al HaaslY photocynthetic bacteria
Shy Gl Sall e SAASY ks SISO ames b S x5 to utilize solar energy in fixing atmospheric water
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Table (34): Microbiological analysis of effective microorganisms

Microrganism Media culture S;'ebcsrl:t?gﬁs notes c%l’f;?nﬁrg?gtl)slml

Lactic acid bacteria
Lactobacillus 10 x 106
Acidophilus Carbohydrate Lactic acid, Anaerobic, gram-
Lactococcus (sugar, molasse) pseudocatalase | positive 1x105
Pseudococcus
Streptococcus
Enterococcus
Aspergillus Organic matter Glucosoxidase, Anaerobic, gram- | 1x 105
penicilliodes amino acid antimicrobial positive
Photosynthetic bacteria
Rhodopseudomonas Organic matter, Converted CO, Anaerobic, gram-
Rhodobacter sunlight and H,0 to CH,0 | positive
Rhodomicrobium plus O, 2 x 106
Rhodospirillum

Ethanol, carbon Aerobic, or
zg::gloggggwces Sugar, nucleac acid dioxide Anaerobic, gram-

positive
Cellulase,

Actionomyces Bark, wood stems attacked tough Gram-positive

raw plant tissue

Source (Higha, 1995) * Colony forming unit.
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Table (35): Chemical composition of wheat bran and rice straw before and after treatment

Item Wheat Rice B.T.Rice [ Item Wheat Rice straw | B.T.Rice
brean straw straw* brean straw*
Metabolizable Energy (K cal.kg) 1260 945 1750 Manganses (mg/kg) 113 400 -
Crude protein (%) 15.05 5.4 11 Sodium (mg/lOng - 2.4 1.01
Ether Extract (%) 3.0 1.7 4.7 Selenium (pu/100g 0.85 81 -
Carbohydrate: Vitamins:
Total Sugars % 0.41 - - Thiamin (mg/100g) 8.0 0.71 -
Nitrogen Free Exztract % 64.6 43.2 64.30 Riboflavin (mg/100g) 4.58 0.57 -
Crude Fiber % 11.00 31 9.7 Niacin (mg/100g) 168 10.8 -
Neutral Detergent Fiber % 36.9 80 49.3 Pantothenic Acid (mg/100g) 31 1.91 -
Acid Detergent Fiber % 12.1 25.5 10.20 Vitamin B6 (mg/100g) 1.30 1.2 -
Acid Detergent Lignin % 3.3 4.8 3.70 Folate (ng/100g) 1.2 59 -
Hemicelluloses % 24.8 27.5 38.8** Vitamin A (ng/100g) - 8.4 -
Cellulose % 10.5 34 6.5 Vitamin E (pg/100g) 14 1.21 -
Lignin % 3.3 4.5 Vitamin K (pug/100g) - 1.45 -
Minerals: Fatty acids :
Ash (%) 6.4 18.7 8.3 Saturated Fatt\c/l Acid (g/lgOg) 0.63 0.54 1.98
e (o _ Monosaturated Fatty Acids _ _
Silica (%) 14.0 2 (g/100g) 0.14
calcium (%) 014 | o019 08 | polfppsaturated Fatty Acids 2.22 0.92 1.07
Av ailable phosphorus (%) 0.38 0.1 1.5 Wax 1.6 3.7 0.2
Potassium (%) 1.19 1.2 0.1 Total Amino Acids : - 72 146
Magnesium (%) 0.52 0.11 - Lysine 0.61 0.53 0.42
Sulphur {%) 0.22 0.10 - Methionine 0.23 0.16 0.12
Cobalt {mg/kg) - 0.05 - Cystine 0.32 0.38 0.24
Copper (mg/kg) 14 5.0 - Methionine + Cystine 0.55 0.54 0.36
Source: Clawson et al. (1970). Jackson, (1978) * M.Adly, 2005 ** 22% soluble cellulose and 16.8% hemicelluloses =38.8
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References Moisture (%) CP (%) EE (%) CF (%) Ash (%)
Siegmund and Fraser (1973) - 27.0 - 12.0 3.9
Verbiscar et al. (1980) 5.8 24.1 1.6 11 4.9
Verbiscar et al. (1981) 4.8 25.6 1.3 8.5 3.6
Ngoupayou et al. (1982) 5.8 29.06 2.0 11.0 49
Utiz el al. (1982) - 27 - 12 3.9
Swingle et al. (1985) 4.8 25.6 1.3 8.5 3.6
Manos et al. (1986) - 25.6 8.63 - 3.67
Medina and Trejo (1990) 4 24.6 10 9.5 3.7
Abbott et al. (1996) - 27.4 11 14 2
Ham et al. (2000) - 26 12.3 - -
Shrestha et al. (2002) - 25 - - -
- \ Y' L
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Amino acid contents : iyl alaaYl o giaa
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Amino acid composition (%) of Jojoba meal

References
3 S 5 ° o e 2 ° )
o © 2 < © o c = o o c— | e~ | @ c o £ o o
£ | oo | fw | e LT | £ |55 | S5 | 5 | co | 5% | 8@ | S5 | ST |e= | ST | e~ | £
52 |t2 |5 |8 |E3 |SG |2£ |32 S8 |e5 |22 |35 |58 |82 |58 |SE (538
Cal S S - Rl Ao gl - e B I e A i - P A e
%) “ > 2] < [
< [ © = o
?:;E é 0.95 311 | 181 | 089 | 279 | 1.41 | 049 | 087 | 1.57 | 1.11 | 0.21 | 1.07 | 1.10 | 1.05 | 1.19 | 1.22 | 1.11 -
52 8
O C
L ©
2. o
§§ 8 0.83 218 | 1.56 | 049 | 240 | 1.50 | 0.47 | 0.78 | 1.46 | 1.05 | 0.19 | 0.92 | 0.96 | 1.04 | 1.10 | 1.14 | 1.04 -
<
Ngoupayoy et al. (1982) - - 1.60 - - - 043 [ 094 [ 163 | 0.66 | 0.26 | 1.05 - 091 [ 138 [ 1.19 - 0.85
Manos etal. (1986) 0.72 165 | 1.02 - 194 171247035065 135039 [ 01308 [ 09107109 [ 090 [0.76 [ 0.27

« (sl First limiting amino acid Js¥! aaaall ¥l aslall —

« s Second limiting amino acid (SBH aaaall ) Gl -

« s g 3l Third limiting amino acid (GGl sl ) Gaelall -
Major anti-nutritional factors in jojoba meal : L sgll couS B o Sl ANl 8 ol al)
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Simmondsin, 5-dimethyle simmondsin, dimethyl simmondsin, analog with simmondsin, 2*-ferulate, 4-

demethyl simmondsin 2 -ferulate and 5-demethyl simmondsin ferulate.
: for 100 genetypes %) Y.Y — %) 1.Y <l simmondsin cliiie auea das gia

((LEA ) g

Simmondsin R2'=H R3'=H
Simmonds?n-l'-fcmlalc R2' = ferulic acid moiety R3'=H
Simmondsin-3'-ferulate R3' = ferulic acic moiety R2'=H

14 15
ferulic acid moiety

Fig (1): Structure of simmondsin and simmondsin ferulates. -
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Simmondsin and simmondsin—2—ferulategs <aps sSalall dga ol () al) 2a5 8 Liga gel) s pladiul &y smiall e
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oagd Jleadl (B Llia any alad) a0l jediis Adgyme e W B0 jediis Adgme e la il ASiilSie s cleilglia
+ HON il gyl (aea 3lhaiyy ) paiyy ¢ A0 cLalL
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Concentrationa of simmondsin and simmondsin 2"-ferulate in jojoba seed and meal
References Simmondsin (%) Simmondsin 2- ferulate
Verbiscar and Banigan (1978)* 23 0.75
Veriscar et al. (1981)
Ngoupayou et al. (1982)
Swingle et al. (1985)
Wiseman and Price (1987)
Medina et al. (1988
Medina and Trejo (1990)
Cokelaere et al. (1993a)
Arnousts et al. (1993)
Cokelaere et al. (1995b)
Decuypere et al. (1996)
Ham et al. (2000)
Lein et al. (2002)
Benzioni et al. (2004)*
Bellirou et al. (2005)
~*-Tnjojoba seed.
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Detoxification by heat treatment : 4 § a8 Alalaall : Y i
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Effect of some treatments on simmondsin detoxification of jojoba meal
Treatments Simmondsin (%) Detoxifixation (%)
Raw jojoba meal 3.50+0.06° -
15 min 2.70+0.03° 22.90
Boiling water 30 min 1.60+0.01° 54.30
45 min 0.85+0.02%" 75.70
15 min 0.93+0.01® 73.40
Autoclaving 30 min 0.57+0.04™ 83.70
45 min 0.45+0.01" 87.10
Ammonical hydrogen Ay 0'451'0'03:]. LSS
peroxide A, 0.08+0.04 N 97.70
Az 0.48+0.02 86.30
Phosphoric acid 2hr O.SOi0.0Si: 77.10
(PH 2.5) 4hr 0.6310.04 : 82.00
6hr 0.37+0.01 89.40
Phosphoric acid 2hr 0.971’0.01::: 72.30
(PH 3.5) 4hr 0.92+0.03 73.70
6hr 0.57+0.06™ 83.70
Phosphoric acid Zhr 1'3Oi0'05u:, 62.90
(PH 4.5) 4hr 1.201’0.02IK 66.60
’ 6hr 0.58+0.03" 83.40
Hydrochloric acid Zhr 0'991'0'04?: 71.70
(PH 2.5) 4hr 0.49+0.05 . 86.00
6hr 0.35+0.01 90.00
Hydrochloric acid Zhr 0'84i0'01:::] 76.00
(PH 3.5) 4hr 0.7710.05”] 78.00
6hr 0.66+0.03™ 81.00
Hydrochloric acid 2hr 1.201-0.02‘:: 65.70
(PH 4.5) 4hr 0.941-0.01l 73.10
6hr 0.65+0.02" 81.40
Significant **
A= 10m§| NH,OH + 5 Mol H,0, A, =20mol NH,OH + 10 Mol H,0, As =30mol NH,OH + 15 Mol H,0,

- Means of each colum followed by the same letter are not significantly different at the 5% level according to Duncan’s Multiple Range Teste.
** indicate P<0.01.
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Chemiacl composition of raw and treated jojoba meal
Jojoba meal

Iltems Raw Treated
Moisture % 3.90 7.48
Crude protein % 26.57 32.06
Ether extract % 22.52 11.37
Crude tiber % 10.40 10.02
Ash % 3.51 3.12

{NRC, 1994)
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Apparent and true metabolizable energy (Kcal/kg) of raw and treated Jojoba meal
ltems ojoba meal

Raw Treated
Gross energy 5102.00 5098.00
AME* 3321.35 3316.39
AMEn ** 3183.47 3263.39
TME*™* 4779.45 4774.49
TMEn **** 4490.43 4570.35

AME = Apparent metabolized energy.

** AMEn = Apparent metabolized energy after nitrogen correction.
*** TME = True metabolized energy.

**** TMEn = True metabolized energy after nitrogen correction.
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Amino acid composition of raw and treated Jojoba n%al . I

Jojoba meal (%) oybean mea
Amino acids Raw Treated Y (%)

Asparatic 2.18 2.33 Not mentioned
Methionine 0.20 0.21 0.62
Theronine 1.11 1.08 1.72
Serine 0.90 0.98 2.29

Glutamic 2.59 2.84 Not mentioned

Proline 1.10 1.19 Not mentioned
Glysin 1.70 1.78 1.90

Alanine 0.91 0.88 Not mentioned
Cystein 0.89 0.88 0.66
Valine 1.15 1.13 2.07
[soleucine 0.66 0.69 1.96
Leucine 1.46 1.45 3.39
Phenylalnine 1.05 1.01 2.16
Histadine 0.49 0.56 1.17
Lysine 0.70 0.73 2.69
Arginine 1.69 1.78 3.14

{NRC, 1994)

Lo oedl s pa Aol Auia) [ alaal) Jula (i\") djh
Essential amino acid index (E.A.A.l.) of jojoba meal

A 4 g amino acids / kg protein
mino acids Jojoba meal
Whole egg Raw Treated

Arginie 70 63.61 55.5
Histidine 24 18.44 17.50
Lysine 75 26.35 22.80
Leucine 92 54.95 45.20
Isoleucine 77 24.84 21.50
Methionine 40 7.53 6.50
Met+Cystine 63 471.02 34.10
Phenylalnine 63 39.50 31.50
Theronine 50 41.78 33.70
Valine 78 43.28 35.20
Glycine 37 63.98 55.20
Glycine+Serine 112 97.85 86.08
E.AA 100 61.60 52.10

* Caculated whole egg basis.
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Amino acids composition and chemical score in raw and
treated Jojoba meal compared to broilers requirements

> .
NRC 1994 A-A (%) in Jojoba | A.A (%) in crude protein Chemical score of
Amino acids | requirements meal lojoba meal
(%) Raw | Treated NRC 1994 Jojoba meal Raw Treated
requirements | Raw | Treated
Arginine 1.25 1.69 1.78 5.43 6.36 5.55 117.13 102.21
Histidine 0.35 0.45 0.56 1.52 1.69 1.75 111.18 115.13
Lysine 1.10 0.70 0.73 4.78 2.63 2.28 55.02%% | 47.69%* |
Leucine 1.20 1.46 1.45 5.22 5.49 4.52 105.17 86.59
[soleucine 0.80 0.66 0.69 3.48 2.48 2.15 7126%%% | 61.78%%% |
Methionine 0.50 0.20 0.21 2.17 0.75 0.65 34.56% 29.95%
Phenylalanine 0.72 1.05 1.01 3.14 3.95 3.15 126.20 100.64
Theronine 0.80 1.11 1.08 3.48 4.18 3.37 120.11 96.84
Valine 0.90 1.15 1.13 3.91 4.33 3.52 110.74 99.03

*) First limiting amino acid.
**) second limiting amino acid.
**%*) Third limiting acid.
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Amino acids digestibility trial of raw Jojoba meal

Amino acid (mg/100g) True amino acids
Amino acids Intake ‘ Excreted ‘ Ar‘ggai;%%t A.A.D. (%) ‘ c%ﬁtraec?iac?n ‘ True retained digestibilty

Indispensable

Arginine 523.9 180.0 343.9 65.6 99.7 424.2 80.90
Histadine 151.9 75.5 78.4 51.6 54.8 97.1 63.9
Isoleucine 204.6 76.5 128.1 62.6 54.5 150.1 73.4
Leucine 452.6 148.5 304.1 67.2 103.4 349.2 77.2
Lysine 217.0 93.0 124.0 57.1 64.4 152.6 70.3
Methionine 62.0 24.0 38.0 61.3 15.2 46.8 75.5
Phenylalanine 325.5 103.5 222.0 68.2 60.6 264.9 81.4
Theronine 344.1 126 218.1 63.4 97.4 246.7 71.7
Valine 356.5 1215 235.0 65.9 89.6 266.9 74.9
Dispensable

Alanine 282.1 103.5 178.6 63.3 70.5 211.6 75.0
Asparatic acid 675.8 229.5 446.3 66.0 176.7 499.1 73.8
Cystein 275.9 115.5 16.4 58.1 94.6 181.3 65.7
Glutamie acid 802.9 264.0 238.9 67.1 184.8 618.1 76.9
Glycine 527.0 169.5 330.5 62.7 1283 398.7 75.7
Proline 341.0 120.0 221.0 64.8 87.0 254.0 74.5
Serine 279.0 112.5 166.5 59.7 773 2017 723

Salacall Lot sedl sy dnieay) palaay) s Jalaa (i'l) Jeda
Amino acids digestibility trial of treated Jojoba meal
] ] Amino acid {mg/100g) True amino acids
Amino acids Intake ‘ Excreted ‘ Ar‘g%a:rr]eérét ‘ A.A.D. (%) ‘ cgﬁggie:n ‘ True retained digestibilty

Indispensable

Arginine 551.8 171.2 380.60 68.97 9.9 640.9 83.53
Histadine 173.6 72.0 101.60 58.53 533 120.3 69.30
Isoleucine 213.9 73.6 140.30 65.59 51.6 162.3 75.88
Leucine 449.5 142.4 307.10 68.32 97.3 352.2 78.35
Lysine 226.3 89.6 136.7 60.41 61.0 165.3 73.04
Methionine 65.1 20.80 44.3 68.05 12 53.1 81.57
Phenylalanine 313.1 96.00 217.1 69.34 53.1 260.0 83.04
Theronine 334.8 121.60 213.2 63.68 93.0 241.8 72.23
Valine 350.3 110.40 239.9 68.48 78.5 271.8 77.59
Dispensable

Alanine 272.8 97.60 175.2 64.22 64.6 208.2 76.32
Asparatic acid 722.3 230.40 491.9 68.10 177.6 544.7 75.41
Cystein 272.8 116.80 156 57.18 95.9 176.9 64.85
Glutamie acid 880.4 281.60 598.8 68.01 2024 678 77.01
Glycine 551.83 192.00 359.8 65.20 123.8 428 77.56
Proline 368.90 123.20 245.7 66.60 75.2 293.7 79.63
Serine 303.8 116.80 187 61.55 81.6 2222 73.14
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Minerals content in raw and treated Jojoba meal

Jojoba meal

Items Raw Treated
Ca (%) 0.12 0.13
K (%) 0.84 0.87
g 030 830

(o] . .

Na (ppm) 89.00 85.00
Cu (ppm) 25.50 30.00
Zn (ppm) 38.50 40.00
Mn (ppm) 25.30 30.00
Fe (ppm) 397.50 400.00

3l il y aall ()5

2 Omandl) (o o ol Jooadl) BeliSs galll cNra o Ligd gl cuusd g glas Alalaall

-\ri.

@Bahjéc\hﬁ}@\uusuuj)qw%véc&;mﬂﬂcéaumgd\‘)}\ﬂ\du

¢ s S ARl o3 Alasaly



Jatropha Curcas : ( slall ua) 18 g lal el (Y‘)

sl 1 el g ALl 1S el ik go A8l Jaalas (e Jsass (Jatropha curcas) & slall ca — L slall
(el dae o I L5k G0 saal (Al ) Al U flall g asal JSall s Sladl oo g1 5 EDG 4ie 2253
Alia (e il 5 umdYl ol ) 8 5 e 151 o3n G AN Wy lall consal By el G0 s sl
Jal Ga ¢ Jiol (I paeail al e S @i e sl Gl U g 5 clS s Ll s L e ol oal
S oo n slaty L W cilas 3V4Y ¢ ale B g3 s ladl @l oba iy o beall pims a3l 1Al
« (Y441 Heller)
z o8 Aldies da oy Ul Jsha (5 m zlag Wy dgaall ol ) (B el ) mlaaliy liadl deasy il 1
e St (Al ol Y AOaid e aeliy o OSary 4 dend) ey Al (B ialle Veee I Y0 e
Gl pad g el elae Gliy BN e slun 58S 4l Waly el Gaibiaddl 228 5 Ao sabrg ¢ 4 il
) paibad] dliles dph (alliad aly Jaead Jge pady Gaiba pia (B Ll 1as e Ul cy il aadieg
velogslh Al g el (8 L ade il LS S8l
[ 5zl Jal e sae g bie Al e Wy alal el Lo S 5580 Aa) Galladll cuelu
1 b g s i S)y e Gl o A ) dpanil) Baiad Jal e Gl S @Uai o s gl Jal <y
@ obSa faee o U gladl del ) (B il g daigd) dagSall Sl " Akl degall g g e 2 22uall
YOOV = Yoy e Jalay caagl) Jiciyg (Yo« Gonsalves) YooV ale M Yoo¥ Hle (e 3 il o gne
By lall il Jsmns e giie a0 S ol cn) Dl (e A3l Y+ W a8 du e Aalxiua)
ol Aaad] Al Jlae o Allee Ay Lae gl b sl W) e S8 cadle Ve s e g 3
« { Y++© Becker s Edinger 5 Francis 5Y:+1 Gonsalves) i
GOl s Gl (& bl (o el adsa 3 s o leW) (8 LE 8 (8 sl Bl o Lad bl s
o dery Ao udl fday o jaaly ila gl Baaxie Cliaial 26858 Uy lall Cu 3l g Al dasSa e dekaic a gl
Y saanall r"“‘y‘ C..Atv.g ) dadady ¢ 3mia b ey caldly AL jeS algdy S0 Gl e s giang Joall
Uil 5 i Gy ) Ay S po el ALl aliae 2alS L lall 3l s ill Ay el e g i) ang (Yoot
Sle by lall ded )3 o (YY) Csoals Jongschaap Jsiiy s oAl 4 8 aly s saaiall Ll 3 4y ) sean (8
Dol Lealatind (s Lt e ope aall g B 20l g sbiall g B il A o selid o) S aa) gie (3l
Ao (Sa WS ¢ daal pleall dclia i selial agigs umdl dleaSs aghs cadd zl By o) juad
Cua e bl e M s Al Galbasd) of G sealin agd VI Akl cliudall g 4y e ClaneS U el
O ADIA N0 Ay slaall Aot Ay (Al Ausead ) bl Cun (e dilaliial 3 ae gl e 4D £l
Ao A Leae 5 Y sl LglS oa ol 5a1s St o 40508y 9138 ) 4lidlie pie g ALl A Com
ol Jrsill (S JpeanaS say ol o) Wy ilall of LS ¢ il y Rl Y i b i il pal Jiai
o Adlal
Ay Ll sl — Ands 5 S DA (S ¢ sall Aapu ie VoV Leelii ) B 5 ad e Bobe L lally
053 b Y Jaeas Ligie o al a sLS Y 3 adll maniy aal) ) Jsaty pemdl ool il adlie 4 b L
ol o pae Cagin (BBl el ) (R Ol LS 4 o sk daw O Badl Z U (B ey il
Cr Dot e=Yo oy dini o) g S e sgiad Hedlly ¢ Le e¥) aldill laal dalladll aall o jall
1 5 Al (8w al e LS YT Lehe b IS g a3 (e Y0 Aty 3l padlAnad g Al o)
25 e fy Cua Clgia ¥ ode dali) clall amyg ¢ Ll (B paaill B S Gew alg s dae g8 3l
A8l 1 axilin g (G pula g S el a8y ml Al g adiad] JEN) sl aag LWileS Lgiallaey W ac
B gy () oh vaf) e JST gl ) 4@l aey J sl Al Jaally (dg i a8y YA =Y Ay
Onay v oallall Boudl (B uilie ma gag A1 [ ¥ a L f0 AdSH g lal e Juasadl pU e 308 e
Oh Y A A e agdy aloa LS A ml Al (Sas aigl (8 aadiig g Ayl jasall Bhliall & aied ) il
Jube 078 Al Ll datleddl aall Copeall ol il Wlla i +(Lsd ol ¥ gadll Aalil) by fla s
ol avin Jlle € L el D) ol pliags a8 Gl 0 e del ) S 4l s lall del ) b e e
S sl el ENT e %) s Ui s s 2y ol all Yoo Y il asia Y1 A &g JEV)
S e o glad il gl e aly W el s e g Akl 385 Sadis ¢ Lisie b gsle Yo ) ey
a8sl ey dums Laliy (S0 %) v Asany Ve (o abiad Q0 Voo galall Gl e lias Y dailiad
Floai el b Y das Uds 8 iy o5<y %Ve Vsl %Y0 U slall @l e gz Al (5 el
j}]ﬁ d}'d"‘ T L.A‘ CL\A.} A.Aj\ 'BA;}S ub all CL\.N t}).um EAE d‘g‘).\.\s‘ BJ‘J} L@.\c\ u\.m\‘)é ey J‘}[}u&\
-\YV.

Soha, Fary (2007): Evaluation of Jojoba meal as a feedstuff in broilers diet, PhD thesis, Fac. Agic. Tanta Uinv.

D sl




Gl sl 125 ¢ Y sudl e Gl Gale pll Giag dal e ) (o saa sl Gl S5 S g i) (s
Slo S eVl axe s clball e Y Jee et dall lgie dpobiaml d e ald Y gl Saaie iy aalul
gl Ll diallen e Y Uy iladl cudy vb bl @ jae 3lS ol il b Al Gy 9868 gl
4l alay g JAl Bl o) eliay W S g lall agliie 28y 58 indlae iy ol ol 5 A8l 2l il anain Lygs Uy )
die My (pouds @ dmy el Ly delil &y Cua A0LeS) aal i Gauady agdadl JealN)y Jgasl)
idee day sl agigly ¢ JEN Jlugs Sl a8 aading Caidl) JlN) s delicall ddleSl Gl e
Ay padieg 4d) dald LS all o3¢l 2586l 3550 il daladl 592 3 dlie GlS (A a5y Al dadlad)
oedaiul ey ¢ Al o 5 lll o) g olal Jaadl Aloleal sda (Bia s g glall 258 %Y+ ¢ N sw o) Cnn YoM
e Baas (o Lo Lo dallae ay ) pall (DIl aadis 20080 Al Adlle i g sabe A s (e Cu )l
S Ve S Jeat 8 il i o) WS duebiall Cldadtlyl ey @ pda Glane g saenlS Ledladid
Jwa sag aalgll Gl Vaa vf0 agam 8 g plall e Oomsdl zl o s, peas of v lials <l
* O3S sl (U le lilan) e Gl YOI s gl 0@ e Gl JS g 6r Ag) ) el Jiada s oudlic

-\YA L



t éi;g\&(i)

Castor oil plant or Caster bean (Ricinus communis) : £ a8 <l (V)
£ o 4255 OSany il s I Jsng iaandly g g sl a5 nd s A0 Bond
g ¢ Aaseall Cjladly Gl sd gl iging aleadls Abslly lall de 5 Jie suaadl e 5 il
dS} ebd\ éu.u)a U;.MS\ CJL'U J@.uz\ A d)\; ‘).\ﬂjc\.u\ L;Eujé\.ﬂ:\‘)‘)!\ d.a\.u:}S\ MDM}\‘);.AAS\ u.a.a\‘)‘}!\
sos Vo g oA o) b ey %t (I3 Ge il ) Akl Aas deally sd b Y dde Ay e
ol alad ule) 5 sSall o g Anlall 4y 50Y1 (any g Al ﬁ\él'm% sl Bale o Al 3l (e Bu
el el Qi) Lalall W 4 sy o)l s gl b g g a0 s s (e s sl 248l g

Date residues : zhil <ldlix (¥)

Gl Jiars 580 (g e %YO-Y e 8 Ji g mll sl e s sl Joally JBNT Sl oSad) o

ol a5 %A e S 4y Sl das G ) (e s gl agigll 2l Lad s ¢ 8l 055 e %Y
Ol S ¥e e Nsa dililaag bl e aal gl Gl ety dle dile V) 8 ey JAlly ¢ (3 (e galige
vag oS adaainy %o—Y oy all Akl i

Ligno cellulose residues : 43 sl gialll cildlial (¥)
G alaay) 3oy sl 8 Tay ag dn 5 ehle gialll cldlaall e (g5 shlall gl gl oY Al 4
gl zUl O peny M piadl ay Vg Biorefineries sl n Sill Jalea e Lo alldl eladl alasa
2580 ) Kl a8y v 5 dlaall Al Y AELVL aainall Lealing ) 5 AW ol Liad 5 aaaid) (5 gl 2585l
¢ oY G e ol o I JENT e ol il o0 2l pliag Cua Rice straw oY) G (e s gl
fais dlle 3ok (e AisSe gtena Jah il AL Wiallee & Gl o8 ook ge Jali) Zll Sas
il Saal) gty ey 3V a iy lall 8 53 g sall LI s g d8liaall ey 1Y) Baelae peddll dla e
Glaal Sals saesill dilee Gk e sl JHBNT I 5OV 8 e Ashle sl Cldadl b5 sal
G Ja) G " Gl i Adee " ila e @3 clelie b ey o Auals cleli b ksl (e i
S sl sale 3oa ps v olslalls JABNL ses Joal I Ysay Jptiudl (e fag S e
IS 13 g ey 531 plasid o by (5 shldl OB 2l Bl Cigle s Ll Ugm 185 05 1agns oanh
33 Lae %A gy oy 31 A il e ClaV) ey ¢ 58 ey dalil axe o calully  Le
g pal) Akl 8 e ) Yo A Sl g Yo le e Ay s shLa BN £ e gy
s ) i Ao € s e S8 e S D i 5 a) gl SN ) s
S e Gl ) o gy piadlly ¢ 38,00 Adlany g Pale bl S de sanall g slaily
axind Lad s G V1 Gondl I Wb pasi iy s gl 35850 aas 2303 dula il ke gy Usia )
v Llag
Jualaall (amy aladiul 8 Ciaady daladlly cliliddl Wa Je Sl o) jal Ssadll gl Sl W6
2 skas 3 sal (e Yy Aol cliladl e gyl Gaiad sale 2l YA (e o) sedl cilife delia b Al )3l
By Sl oy V15 digd Ssa iy JA 3 ja RS 1 it B iy A del 3 cliladl oda it
OJJ&\A@@JS)A\ u‘)\aqu;mus‘@\.\mﬁ\ )mhﬂ\w‘}[mmjum;)&aﬁd\.c@\.ué\ <l
dade 3540 pdy Alle Glial gy il g Y1 Jie dael )31 SllA e glil L ol 35 aladiily 2 gall Mo
LS AJJ}H\ L_Qu‘}” LSQ dJ}S‘ d A\J.u.m‘}] 4;\;5\ gl @\.ﬂ\ £y d..)sa.ij P L.é dJ}S‘ C\.u\ @ aJsL}
mal A V) 8 Al gl la) Ghe del ) AplSel Al e AalaiY) salind] ey <y
O84S ¢ g8l LS ey 335 %0 Adlial ey LAY 5 ol Wyy hill Caa y wl s 3l e aadiy
S O Faag V1 G Jisad (Sal s+ Al A i e ltiely saseiall g jnall ded )l cililaal oda Hladiiad
e Ay Aadl b AN %A o dawy daundlll & jely A daled) ol e dlaudlll p QLAY By
Aallee b pasig Jai (g S 0 V1 R e Jpsmd o LS ¢ S8 (nlinily Saaiy g indlll s cadall Clia o
v Ade) s clilan (e Aapa sl cleliall b st g ol sell 445 5 olual

Corn stem : 5,4 <l i (¢)
DSl aad) SN ¢ Jali) e i Aile Y A DU Al a g alall 8ol s 0 6l e BWS YE L Gl ellgiag
Lg AP}A\ ‘)}M\ ).\u&é.\la:um‘.\.\‘}” PRV L.u‘).a} d}i\.\.}‘ﬂ\ C\.\.}Y BJ.A!\ u\s.m Lﬁ AP}A\ ‘)}M\ ?‘M‘ LA‘
o LS o3 ) sliad) Jelil ALaY a3 D8 LS Ge ) DA e 4o 5 obandls sl Clised
d,q.'d\ t\}.'!‘ ax Q}L..\ uﬁﬁ 4,).1\.1 dea Jdala 5 s u\‘)..);.m tjd,a Lﬁ ! }4.\.1‘}[ u,g; \.@_\l:; d}mﬂ\ ;.uual\
¢S Y ) GL it 53 Sl g A5 s sl Jelill anys (G

-\ra .




Giant weed ( Arundo donax L.) : <&l (9)
iy ol VL Cleay Vg alall (A Gl Y ladll ming o Aalld) bl (555 alall Jish adiee by il
b Jsliy! 2l (Kay ¢ 4ie galdill A ale sl 5055 Gty Wally 53l dedn lalua & il
¢ e DIYY e B ogiaty A Gl i s S e %L1 e ddli 5 ogiag s Qladl Gl (e 321 )
¢ %0 N el Ay Sl 5 giad Al s s S (e Bl e VYLV (e gian QR il el g Ve OS5
ziiall J i) 5 ¢ dboanll Gl Jaih i duad ) 28K 5 ¢ eddl Cillee & J D) aad Jexd dge b
¢ 298 S daladiaY Yo=Y Aol aay o b adals oy Qlall (g

Agricultural disposals : 4,3 clilial (1)
&l v g pmal) cililaay Sl ek Gise s uadllg sl Ollg oA Cibaa a6 el il Jod
VA iy leia 83 S o (ale 1007 Lia Ligin o (ale TYL0 sean b e 3l il dlen gl
s O dealee e Potr (M sa &5 Aol )3l Jualaall (8288 aags ¢ 3oty Leie sl (b (il
Gan )l Jpana 355 oAl s iy menll Ual e (b 4S5 puadl) 2 AT S8 da gy ¢ JSE Lee S il
W e BV Y Jia ol NV asal e lad sl
) b Al g Ry gty dae e Shandl 2n Lo claladl il dae) Wa del 30 5 55 e
am Cpa Al GLd Lo ashis osatiall LeShia due 58 Ay gt Slalad) 3 ) 5ea (A Cillaadl) oda oLl (Sad) e
CSars Lisin %Y+ I Y Ol gl i s S8 e %% e san s gia cilhaddl o3 o () jade IS oy il
e 58 b il i Gy yaail 5 Jlaall gl Cigny ol gur Ul Sy umdll sagay S5
A seeadl s gl o3 ouS dee ga 8 e o A5 Lo () ALY B jual
sy pllalall el e Lliag 38 cadang 501 (B o Lebe 5ol o Y 1 il s e %O
dapad ad )l BaeulS Lt BN (Say (SR (5 0aad e Bo g (A AgSUll g puaddly Jualaddl Ly Sl
raad daa g 3 05 Aliall daed 5l Jualadll Gl e Jidiy ¢ Led (5 guandl g (g il (5 giaall 30 55 4y A
¢ ob osle 1A el G o Gh gl Yoo I diad 5OV 8 LS g sl Ja gl O aadp le el cang
) pabaiY) Cluall Jabes daed 3l calial sda g v ol ae V.7 ol (adaa g ¢ b gl Y€ 50 (alas
Gsbad g o Gl YT e (s giat dygeme il e L daed 3l A e %0 ¢ dnia <l ke A (e
ain Osde YV lgiad asulion Oh Gl YV ¢ dgia ke VY Lgiad st Gl il A ¢ aua ke VO
v s sl Aala 5 gl 2l mll (8 L ol O (Saeg dpia Jlle YL el 0 il dad Jlaal

Algae : cllakl (V)
Clilid) (anyy (5 el ol o Lgindids ol jaall (8 daclia &y oo 5 ke & ) e (B et i Lol ) (Sae
v O seall CileS mliay BU g 5 s SO0 %000z Akl (K Tty s Aag e S 2rey Cillahall saii g dpeliall

) Grass : Alaill ¢ cudall (N)
sl G0l Slaadl e 1S aal) (S0 Aladll 5 udiall e oAl 05l e daa g 0 (G ialll duas
D5 il e g sl 1 (e aadiaad)l JlNY sale g ¢ %00 e JB Y Ay (Il 258l A e o s S)
Boagidl b sl e cafindl Vaa e 2 iy ¢ agigl LY Apslad) il e %06 duay 33 dilh
o2 iniy LelalSy padind 4l Gy U 138 Dygma pe s (ol BN ) Jeill sl e daes YY
vl a8l e (S diadl e dpalis!

Sweet potato (Ipomoea batatas) Potato (Solanum Tuberosum L. ) : (pubatayl o Ustasl) (4)
Lol Y+ Jalad sl o g gy sl G Y sa i Ualad) il (e sasaa ilieal iladl &gy agme il
Yzt (Kays %A I Jaat Sl Ay Unllay jh ¥o ety Usladl b o) LS+ Lad (Jad Yo 450
O eV 8 3811 aia Gl TE Lgiad Jgl) o V) (s aa o (S %0+ Jisat daea B S S ge ol
Oh Gl o0 FlEY aieme by Alla g ¢ Cpi Y Jobed Ailiae A e J N 1 3 gl Joee
Jaall ) iy Vaa g asal) (8 Jg i dae e Al A0 (0 At AdUall 20aS Jalay J il i Ualadl (0 J 55
Aleall 3 sul B Ll 5 Lebe Cliaall Ly (udallalll § Unllal) Jpmae lilia () LS v (5 guall 08l (e SN
vl agil e e Uy il el jeds ddee (8 LDl (Sa

Rape seed : 5939 <l <l (V)
Adalud g 2 sl ool ) (8 L gl he alanll 4y il e gad B nS LS die il g geall ane cllll il
S ey ol ) rlingy Aadlel

-Vé. o



Citrus peel : J& a8 &8 (H)
b 2l Ay o s ] 26868 Aadadil (5 pme JeN Jl s () Jyganl Jaaddl) Lol 8 Ty
b Lalatind (K b ol il Y Lgia A st JlE s gl ale § iy G Al 4guly Aakilis
v G Jel A sle VY Ll
Cow and Poultry bone : zlaalls JBM 2lie (1Y)
zladls JENY e Al sl als sladd s dldie e s ashs Y ahae olal U iise e ol TS b iy
v hsia s agds Al ale YO atiadl 1) Aalit¥) Al o) D) 8 deciiad) e
Poultry fat : zlaall o8 (W)
¢ %% Aoy Ay sl Aaigh aladiuly s e agy (M Aaall Galeall g mlaall o8 Jgad el Ciaas
Animal and marine fat : 4 s g 40 gl ¢ eaal) (V¢)
b Il 5 2 all el 5 it ailiae s AL 5 Sl 4 sl g A saadl o gaall il
Grilled oil residues : (33Udl g aclaall A &Y iy lilia (19)
A b Lghe alinl Jiyg Leie by Yy Gobidll g aclaall 8 ) 8 deddindl gy 3 e sl eyl oy
Gl e Ol osle caal e S8 g il s A e Seay ¢ Lale e iy auall (o pall
b AL A g gl 2l Al 3 Lils JA ) (Sany eae o Alexiudl
Garbage : ((Adlddl) cllailh (V%)
: 4dadig
Cile =ity cla¥ls ol e zluadl Gadle el Lggn sy iy cpalbaall s @ ) gl st Al ol S ) e
G ) 2 Lia) bealae Lo o€ oS5 L (A (al e Y Lgilas Al Al peall RSS Qe G AL
ary caellin) 8y cleliall e uaedl b e oSy ¢ AL slad paall daadl e ALY o Lde
Osing ) G paddl e € aae Judiy ASaadl clelicall i daals AU e S e s S
v das e b e
) ; t paa AL aaa
Ol s sl 280 8 Leadadid e 1Sl sda g Lidle Gl ke 1.7 Allall DU b il aas gy -
el 3 clatid) e % =Y Ala o) duillay ol e oSl Letsal Al a By ¢ Akl A8UAU jaaa e
lekaiad ol I g ) el oo Lty OV 2l il sl dsin ke Yoy a8 Jeealae g Lysiae p2es
plo < il s L Gl sade Tr o eae (8 4laall s dan )l dlial)l Gl Adlea) dpasl) ol —#
s bass ol il £V Jalas Lo sl Lisia oh ele V.0 1100 Le i) il i ¢ Yo v A
Aol Aaal) il 2l Gy v Lag ol all Y Jabey Lo ALY el cillalad) €0 e 5 alal Aadlas
e G lehisad die 4 b VY D el dpa bl Voo B Ly eae b il B il
ve dga Jlle YE oo JEY Lo ) Al pid i delivall 8 a0id cile ey LAl Ly g aled 5 ddagus
Gdally Adalall Gudldl s JkY) aly Zlally @y plajl Jdie dle cladie aial (B Lgaladial
. . vl gl g Al S B jea¥l sl sall g S sall
L ol ll £7.AYO Ui Lisins b Gsde Yo (Msms pean (3 i) Adiall clilad) paa Jlaal oy =
Ciladly gl als e Sl GA Gl ale YY 50l 5 Aeball dya ) L) e Db
Lag ob Gl Y evae L) daai il clilaal aas ua e cillailaall dadie 3 5alal Asilaa iy
Gh YEE0 Ayglil 5 gl FAYO Afgdally ol £1)e dusdl Wilidie aas gl sl ddalas Ll
Gh VYT ddgdly ol VYYO Gudll i€ ol VYT Adsal s b YT 5 padls ol YUY 0 A Sl
a5 Lasy (b 10 aall ol gl gb Cldliall aaa i e ladlad) J8Y daills ¢ Gl VYT Ll
led Caaia) liliag delad ol Gl VY ad L aell Wl DA ) aaal duaallys ¢ Ly Lk VY
o Msn ad ans Ll ey cibanl sl Jon e cldlie oda Y Ayl ) ) Biiaa 5 o) gaad) Adiaa
v e agiSle Caplatiy 5 ) S Ll i hadll e ALY 5l pld (e clilie e )
Sleal e %00 Ay Aypuaall il Jedi Al Sle g sae ) Alall A @l ity —
zlas %t Apdee iy %0 Aty A cililie g LAl e %) 0 daiy 58 S 05 ¢ il
e Sle g dany) aadid deliall Jlaasis %V W s QLIAYS 5 Al e i %Y il %Y
Lo deliall 4l cilels Jig g Sliadlly cnlaall g zla 3l ol oa 5aS dresl Ll il
Ay adu (M Lot ie agia JLle VY (D el agia < Jble &3 e J8 Y ey 3 dlall Lgiad i
bl A Lgaladinl die agia Jhle YE e S0 Dy p a8 deliall 8 aadiid Gl jlee g Slls ()
-Y¢Y -




S gall g dpaby Nl AdaVly Adalall edlaly JWlY) aly zlally Gl a3l Jie 48l claii
~u\yﬂ\3m\4)@ﬁ\b‘)@yuﬂ\}d\j
t}ﬂuam@dsmga\hjm‘)\LAQ\.@AAJS&}J;J;}M@JJM?\M\M\ch\.é_mds
daadiall QS AN PIA e leren Jen Sl zla ) cililag g 2S00l 5 damall g 48 )6l lddaddl e
wt}a JSA.\;}}C_\.\J&A!\ JA‘}_U QJM\ a‘)}\A\.g Aalaall s QSLA‘ @\.@.’_.).\.\4.\:;&\.:;\5 ¢ Jadl 1aa Lﬁ
2205 onigall Al g jall 13¢d Jabld g g e dlaet Jadlly &5 a8 4l dpuliall deliall 3 Ledadnn culalial)
u\.\u‘} @J}J‘X\ AtA.I‘}“ d‘gds d}.ﬂ\ L}AJ—\J’J‘ éé.\u‘} ?J;.m.d\ t_i‘gluz‘}“ u.us.lL)A.aA.u‘g 4.91.\.\43\‘5 BJ\A.\!‘
ol g poiall (e Adladll Juad pUad aii dangg¥) Joal) dalle o) Cagpmall ey v &Sy eV Baadall LY
¢zl paladly g Sl Bl Saudl Jie s Al @liliag aladall clilie Jie 4 giae clila culs
e am aa olaily ALl 635 saled g daladll pan el Gk e dals Jaghady SLLY Cudld
s delia (8 Lsiw gHe Jble Al e b Lo (e o W) V) Jga ity A3l Al
calala )
Q\}eju\‘;hw\t\}&\c;'\f:\wﬁﬁy&\hwo‘w‘}cw\}@b\‘)\}”&};.jwa.m‘Jam‘gi‘g—
Ray bl Ghall g (¥ )8 M ) asia Y AT Lo il 7 9 g )OSl (el gl lall
oo bisi dgia SLle VY)Y ol a6 @lis o) )i LS OB e 3 Apldl dee Gad g
AL delia clilal ALl Lgaladiud g oy edi sale) (S cldlia a g ¢ dadladll 8 dpandall 55 0l alias
ndsall s S sall Al A3l Adalal Gadlally JURY) caaly gleally oslls zlasl Jie sl
Ol Sy bag ddld phoall Yo man baaa g s oaldll o) A el @Sl ol gaall g Ak HeSH 3 eall
Sl peadl clilee A (e e daad VY ) DY e o A dee (a b s ) aalsl
e e o sale) s 48K Bl jeae e coldlaall Gl ol i allell Jsa SSI e Cpeall siagg sl
~bd.m;ula.\.ma~)}\.a§g5ﬁ\d535

M\}Mu\J&MLA\FWJmh}m&u}L\T OLA\}MJmu\ALAJM\A&MLQuSM
Csle TV jime (B aney Yoo A ple ol Wihag o el (8 aal g A basd ol AEGI AL 5N Ay 1 S8V
b ble At Lhad Gh Gede YYo= YTLe G Lo Leie A el colalial) Ay a8 Lgie Al il
JEI ah g Joiel Qb aldd (e aliSl g Al A Adlall ) saala g Jlers dalalll pen oty (JY) s el o 4yl
Al pall (25 Al Ala jadl ) ge gt Jleadl £Y 30 panng ¢ ol a shS A3l Lgilgen (52050 W 5 piia il o (A
J@ﬁé‘cﬂﬂjhﬁuﬁ}éwﬁw‘t}?gﬁe‘ﬁ‘ CaieSh 08 K s Als e el Gp)’}!\
o Y ald dge (e pgailas aaliag Loy 10l o JS Alg B 05k adbadl Qlaal Gaey Y S
¢ Dl Aaall & lall e laal i ) as Alle Sl s
Ay sl mad 8 iy jliall elde cul Al aledal) Gl 8 Jid &y e lilia e daladl) (5 giadg -
S8l g bl g a3l g AalSl s Aball Sliladlly ¢ @leV g aenY] adbian () o gl 238
Bladdl I lemng b pon dlay g A Glelia & addiud o gl 238 aneay 408Nl o Sy 340
233 Bash e lehgad J0 aladall L Al ¢ A g Lean ot (Ja Jlga (3 Aalalll e g 68 JS puiagag
A g pall paliall e o) gial bl 3 508 400000 alad g 50l yiud e Y aub 5 gaae dlaw ) A sed)
o la e g @il daallg o ganiaall g o gl gy Sl g ool g Hsdugdll g Caa g il Jie lul) gadl
QH\ t\.u (5 pac N\ CL\J‘Y QAQJ‘JAS‘} paauwy! @L‘A“LLA‘ LELEN Yoo —_ JA‘}S‘ uH‘ & e.u} ¢ ‘).\AL\’J‘
Gall e e ry olasw iy aladiuly Gl Gle Lad o) gell eddll e ming 4dia V00 ade aal gl
o Al el 5 &g gual) Adlal) £ LY addTun g
spac daw M lehisady dued )i llaall jpads g daladll (e ALEN 2 gall Jaad oy 3aaul) g eV ZlY 5 -
‘).\AL\.G Jﬁy}uMM}L‘)S‘M@J}BJM ékm‘y@u\ calalaall t\LA.\}J.\.wSJé.\JLuQ
O Aallae lad Ciaad WS ¢ 3 guanl) 320u) Y A8l OLBIKY apliil o ganligall g ) shos g8l 5 g i)
¢ Lo gVl aladid g Al b gl Adlial aey adled ) Alysan & )Y
Syl clala i e Lgie JS8) Cum saa e g OS gendy Jleall aghy gl sae A8 Sl Ayl -
SREPINP N E T PR LN IOV SISy U I RO RIS PRSP PO
AED 5 Al S0 5 aa) gl okl dpa Cally s LSO ol sl clala S Ll o5 Lt sl adi

SR EAR



L) ) Bhliadl (e G geine clilie ) A1 & S A pdall Bllially ¢ aalsl hall dia Yo u s g ly ol
b dlens g dundll hlidl (e S0 A8 0 shaliadls dloall cililad
tw\&@ﬁuu;&&\ﬁ\%w@;&cﬂ‘}!ahb

~4.u;\~_1 meue\)ajl\s\ U.'u::

cdua )0 dayabal s G Sl

cdia Y dmpabal s S Ol Ll

vleia Vs sl WSV G5S G

clgia Y o danabal s S Y aclgbzla

Cdlgia Vo dan dal g SSY dankal Llay

sl el 8 saal s 05 i e o S aal) Adia YFLO o dam b ol a LSV A (psand) B) sl
c(anl gl el oty 388 clilie ue e YD 2all)  Adia e (e B) S
dpads dilaiay g oh day)) e g sl JSE by Ol ppend o Cua Al il KV s el L oiey
vl phll aga Yo o el plas Mgl
D e)ed) Aay ) N andid ola 3l LAY Al
vaalsl phllaga €00 plus zla il plias ol 5ol aodiin g an V) a3l
v J;\}l\dkﬂé.\.’\;v~~ Atu})@y‘c\a‘}“}
vaal gl hall g s gl el 2l 3l
?‘PML‘“)&.L. _1?LJ\y@@@wmm&be\}n‘ﬁ\J;d.\haj\.’.m\c.kmud\c\a‘)ﬂj
Caloa LS cileia £ oL AL sl DL LG,
Caloa slslana Yo e ly aoall s caladll
v aalgl Gl dia Voo s gty seally Jiaal) o s sl
vaalgl phalldaga Ver s elade ) SIS Qle
v aalgl Gkl dgia Yoo s oG8l bad ply o5 SH G

(R4) Lele (3lhays dashaiall pualic o o Jal day)) (o (sSE il dale 3 culilaall 50 da glaia =
Reduction — Reuse — Recycling - Recovery

dpeliall g dpaally Al algl & Joall o e Qs g suia Clatie delia b Lealadind g Al 03 salel
sale) s Loty Auballl pen olb Gl Leadaiinl Bale) 5 Aaladl) pend AEHE Ayling G yie s e shiie Al Lgpal dadine d1g0 5la
12 Jasd sgeadl aa g DoVl dgdad) doanlly 3l s daally deliall @l iy (o Ll Lo g i amy Lgmpial
Dbl ¥ ool ddaaly Gl ae b lilaall e salel C\.\;.}}cu\.@_\.\;j\ Gl olley sasd JAa 53 EJM‘
el ALl 555 iast A5 G0 %Y+ o Aald JaSY) A gl o Sl el cillens (Ll liaall Jead 4
138 Y 4K (e caelia Laa 8 90 Algal o GelS) 80 Ol (e Lemen Ay eae (B ALSH OV 5ol aeadl ils s
Lo ss daled oha OF uma 8 Lgiiad il LY e AS) Aebail 5 485 il o3 il Jleadl e 3je ) zlisg
SR T sl gl ) B e giag A seanl) (5 giae o giiae 1T jeme by Jai 5l Al & Gl il YO Leia
caalgl agll 8
el (5 S (3halia diw 3n g5 i Lo dused Lgiad Josh Latind) ALalS Faslaia Ly g3 salel s 1)ty dalalll wen o)
st e g adbadl Aiaa g A gl Adlaie axddy JAdl) Ao 5 3 5l A Dadeddl s dial ol a5 aSH 5 aldl 8 ALl
Osde Coual BLLA a3 (b dany ¢ 3 ol Adaial Alial gila V0 Adhaiay o) sl Glaish aip 3k Adlaiay G5 s
¢ OleV! Sy Jla s laad 8l LS o 232 L Gl g Lemd oy Bula) Clinan Ayl pale iy AL

) f e gaaa A ALY Chiluaig eﬁ-u

v il s ael sl a5 sl g adaall Jadig Aelaill (e % £+ Jidig daleall 3 el 1 AV

vae) s O o0l Jadis % e iy duka ) o) sall s s Gy gumedl cliladl 3 AED

3 Oie ganall 2 Jaladl) Al

@A;uaaeujé\.é‘}!\\.éﬁm\.um.a\*~J;yua;ajjhewwewéu)qjmm\s\eu :A_g

€0 2n 515 lome Jalail oy (158 V) lyginall by ¢ pually clilasll le dae o Lebay pieall e
VAL B S 10 g dlla gilan T 5 asigadd s T 5 EDU S piae 10 5 Gl e

-Yey o



e Ji Y A 8 J30s Okl se oade 0e SES) Lo Jamy il by U 138 paia Auda i) 3 el 3 Ayl
Za) G bRl s dausies ¢+ odde Yoo e S0 e ALIS cDlle Loty Ljed lain Y 5 de
D5 Al i iy ain £re I Ter ez 4ids coun leia aalgl e i3 Gl saalg)
o RR e ded saal gl B jall B atig ((aaly el VS ) Al B e
P e N il andl ALY Wlle B
¢S5 e pan 53 L3N ()
el e Qe ALY aeas g LS 5l Cpee bd Siae sa 5 dal Sl (V)
Adilan (5 ginnn o Aabaill 505 giliaal da s 5 e sSan g A 0100 2 30 4 Aulill ol Un o inall Jle by =
sl g gle 10 5 LI pliglly Aungil Aihaie 8 desSaag dumaa oflae VU sa olligh clilaall A0S 5 <l 5 il
laia) & 38y gallall lial sall isal o Gaacas Gonall Claddl sday igi€ T Aites Aol el Ailidls 5l
Q15 sl s il judiy Jie ) sl 3 m sl e sSaall (el Al Lal vy a5 )y i shee ol (i Lauaasy
s A gy el Ao g caun 5 YT Jaadl g ) Lol Lty iy ALl i Lo oslalal) a5
~2"\3,3._x!\._1'5)\..'4
aaall ol Aihie 3 Al e ailiaal gl Vo lligh Guilal sall cililial S5 ALl 5l ailiae Liad aa si
ophd oLl (5 tas ol i jud 8 albias Jasha ¥ oaag LS apll 3 U VT aalgl adl Al gle VoAb
Gl ol gl A5 () i Y 5 Lgnnand w3855 CHlilaall g bl y ¢ pgl 8 La ¥Y v iy Gl i gl il
O il Calatiy Lghe 33 Jaghaall 1 5 il legun 55 o o adbiaa I Joai Wy e calS bl o s
53 sfhe Alla s culS a8 ailoaally &y geimall Balall (pe Ay sumal) Ban) g Sy oA lede o il 1 Ll
b g sall iy Alll aay @yl y JEy ganll cillee w5 () g mal) (e cua cliliall AL 3 13V Aaghiia b
B s L JalSs e ¥ gibadl Sy (50 5 Lebe 53] o Layus a ¥ Ll o sall s sl iladl
J‘j\.;d\ GJB C.db C\.m.d\ ple aaag J‘j\.;d\ u\ALAd.mC_mS\ clataa Wb o L@S\L S et g Q;).” oS el
S1oa) sed ¢ AL x A Agala g oLd (Y ol Jie dbie il o b sl Gl o 3UAY e 8 pras ) (Y
dmaall Cladl e IS aae sl Aladlae saly + Aad)  asall cuilall e ol s ddle 5l (S Y sl e
ol R Sy Al 8 dal gy sle VO Abde b ) Aelail Lyl 5 S milas O Ly e )0 Aae Clilal
23 o Cum dae dam Vs asia 1¥0u el Akl s sl e clidie b Ly ool gl clilia
@ s ¢ S i ade x5 bl V1) Saall (5 g 250 Y5 i el iy Al i ga L Slad
Juills fayg ish Gy 50e 2 s 1205 cllailaall U 25 Bgls¥) L) qaballis a3 Gl Y sa 5 el Akilas
A cand e Gl st lgands Al s3a e e gty sl (i Gl Aaall we ol il 5 S8 ddilic
el A8 5l g Al Al 3gng 8 o AN Canlin B jmas Lgie alal g Lensd sy gl 5 Al 5 Al (o Al Hind
o A el gy qan (o8 Dol ¢ sheny Lo sl A i b o slelald Ly SR s g Al o Ao Yy vl
¢ Lilae lile yind abaill g pgd il J235 Jee
Bl b O v e Lgte dn g 5l il Aalal) Clie U Lm0 o Gy Al ol YO b gy Al Ry
Bﬁ}i}h\&\eﬁgéu\} Lagy L Vi Lol Cdadll 4 leias A;yuaaquﬁfjmeu@u\j'&)ﬂ\@)Jhﬂ\
Fanclly Lol 2 iy JAYY 5 all s dland) ilme (3 Jay Lia s Say plig Aabaill o %0« s a4y 2 il s el
o Ly dladlly 3ol s Al s sl (e el pan Abeal) agiige sV 38 G AN el cadi A clilaal
v i)yl Ailaia G LS Al gy Wlas Ailaiall Gl s zudlly o JUal (pe aldilly jiUaall Adkie
Aa ol a8 gallg ) sie LS Yo e JE Y dilia AaSul) AEQY Ge saw S o enill AL e Al eY) cdall g —*
D dedd

vl D Bk e s el (55 dilie
cdaad 3 aldl 3k e
vl A B oh e s el gia ddhaie
vhball e @l aldY skl e o5 ) dddaie
v ool s_alEl 3k e sl dikaie
voclal gl a_alal gy sk e
¢ oS e ealadly (B Alkaie (e Ay 8
aan 0o % Yo e dlld aay dmall cilad) b iy Le 25 VI e g Aaallall alaill cilaaY Uy clilidl yyen Sy —*
lae G aa g5 cuidl iy sile 10 ¢ Aalhaill g DLl Aipday eal A 3 A daadd) dusedd) cilad 8 ALl
Jaalal) 5 alEl dabue oy o bl odn e 3y Lo o i Ly 4y uaell 500} 210N Aaldll 0 8 Jaad
X



O Dlabisall gl g il jadi Glaadll 35 2Dl g diagill (Saey il dxiney Ja¥lg elsl b daia ilae dsed s
g fiag dalic a2 g Vs lgud Al aa g Y dagll 8 LS Lpam 5 Ainll el VL o ik Lpamyy a8 Yoo ) b o
Jea¥) a0 daladll Gy (S8 Juadl Ja¥1 g el gl (hae 68 85 ¢ cplb 3l e 230 e 5l G g sdy Jlead LS 1)
sy sl sl gl gl 35 a s Lald Jebdi HL) A8 Aalalll S5 135 DA caal) Gl sl Y1 5 Aaial
300055 Aaesendl lliall Bl il caad Gl Ly all jadl e Ak & el e Ak Lgfshy A gall Ul (d
Vas
ENE Gaiaal Aaladll e dpall sl Geldl o aleieV) 5 S8 Ay il dailae < s ALl 3 Sledall Ll Al
Slo sl g 5 ki cligle Lo shsia leams o Loy Libgine JS daladl Gl e seld) 5508 dege il
Jsdally bl (8 e Joli (& jeladls 2ieVh #3) datay ¢ Gl aladal dallia Glllg asad () Lehisady la jUasl
& 30 b il 8 135 ¢ Aelail e alaill 3 SleW) s Dpdld) e adiad # g sl ddailae b Aot Ji Leidaad
& Jsanally ol 3l #VL 5 jlall (ailial) 3,0 JE0 Lo (Al Qusdally JENTS Galsall e 188 duadl Seld)
o Jaald
s bgie b Goale YT gai e Lghe it ) el )3 clilad) o dale Ay QleY) s Seldll i) gl g Juadl
eV e o i IS USG (g) GuilS ) gem QLT o) i) el g sl e Y el g cang g Bl e e
S adlon ) Ji AL Seld) i S 0 a da e OV Gl e o) ) e ssha W gy asad (4G L Jsnag
Iy 2S5y Laay dpilall Lol el1 e Ji6 o LeiSas Al o 5l 3l o J g8 lling + Gudea o) A yee U S
v onS aae L 38y Gl e e g Al 8 g Alpea ¢y U el clalad sda KB ) ol gl pes
Gle g pdall Gasal &y geaadl Bhalie Gary elagadl Alaudl sagey clladladdl o S A& ALY ASLia aBlé 2ay —*
Uad 0 dalue Lo guse p g e dalll o il g Al paall Ciladinl dia 08 13 by V) aal (e delaill e Al
S I alall sae o 4pesl) (e %V e Jisat lgte (b §o v als dya g Al 450l JTedl) Jalill daldd ilagia
Slo b el aaall dege lelin Vo ABY Ailaal ¢ Aol sl g o) siedd) dlewd) dudlie misl aph
) v s AY) dlall cilalad
Al 58l AS LG 1aa s Ciliadl dla jo b Al sl Jaludl 8 (e Lag Al b £0v sad gan Al
& s el AaEY A0 g leas S oW Gl A8 ge Aol ddiall lilid) waieai cNVae 3 Al il
Ay pelell dilniay alull 7 5 jlae 3,00 By ok VY SLSD Cugin e S € day o Wt AS e Al ailersy
Chlee PA e gy La Sl e fadies daladll o Ly o all A8Uay 4y 50801 Al Joadig Alle o jlainly
¢ Apel ) e g piall Juadl (5 gpume e ZUWY 31 all Ax oy dsh ol sy b ulil)l s e oankall S
oy (As ey Gl Vo Janey llall 45 Kalh of gl Caulaing o Al g asll g alll 3 L o1 SE o8 aladid XS
e s e Gy sl G Cun e SIS Juall g el 13a 5 Lt pui s 3kl Acaiaial WY1 Sl Lealadin
o0 PTE e S Jid dyguae o ge e L Ll alladl b Al o) L) s il enig aoiadl) e sl dee
Al iy % sas ol y %0 L3Sl % zla 3y %) TVY Jia Goslle diliaall duel )3 el Aol Al
¢ Lsi de sSal) alboaall s k) W i Al e (sl T sad (e 5l %A Leol il A 5 L %01 Jiey
la e 5 lEaadlll 5 €Dl s il sall Lgie dnally 5 5buall g L A8l o sl (immy JLES ade Cpany Rl qaiesi
e Baend o sl e Cile ) Leligad (S0 4803 350 b sale YU sail Aila) Aiia 55 Jiey delal) 038 it
Aoa sl Eee gan ani Aalalll Gl o Cua gl eVl s O pdall L pie ge daald lalise 2Dl (S ey LS
e ai O e ekl o) 805 saaal)l ol YU Gleagills o) U 5 S A Ldey 3 sledd) 0
v Aldadl a5 cleliall (e 18 Cdag laa Jle ol J20 e Al g 4 ganme dya g 3l s AalSie Clelin
P Cltial) g ead
Slo pisll Cualiy Liales Jow paaty cililaall jilas aea )l Aad Al 3105 el a3 AL CDISE dea) sl
laed 5 Jabs suas Jao gra dbuall o sall clilie 55255 3 JelSia 5 e sL8) ity T ind) LS (B ool A8l
Jsall & ueliall L) ) (e s Lo IS Aalall 53 delia o A3 51 s (8 Jsbue e 3T 5 Lo jiliae
) Al L o) i g Claeall g YD o il Qi Spmgdall < gl Dl Jias 3L 50 Gaaleai@1 23 g8l o g ¢ A gy sY)
Ll b paais b pen abey 3 Al e lgags daaadial dgpiaVl ClS El Ay ¢ Gaall 13g] Jriuia
o e AL Jysatl AL 3 Alalaiall SN sanl A5 DA (e g g pdiay | s Caadi 88 Aeliall b Leadadin
bl byl g el area ) VI iy dalad) L oSl 8 g0 A1 gall w28 gty Ol bl 2489 oxmka Dle g 2L eSS
b2 Jio BV dala 8 Cal iy adall Qi Glld 8 1pe ) 13 ula¥) Cppdiedl Lol sl 2 jeae o 55e
gl 13 Jie b 5 jas Gy Jise¥ e 5SS jead e S s i) s e cle 5 il
ob ol V8 e A8Uay Gy ddane B AT Lo jeae cuady dig s Al S g 48 goln o) cd sl
-Vio.



Yomb Jhe il TP Bl LSS5 ol jeS i e seaad (g lmal) da sl 5o Al colilad) g dbeall AL 5ad b i
AL S oSl g v AL Lt ) IS Al A ae VT e SV Aala b laas 5 el ) 1S5
"l "l agsl Adane el e Dliab Lgaila Lol 35 3 ol eSh ad g ddeas GG lada s
Mol b g Gy 5 e Annally Aloaia 3038 VA e oradadl S e dabing Ly dnadl dad) e s ) 2Lyl
¢ Lapad Al Lgiae) callia b chally Lie Gl (e Yo Ak del 5 2 Y a0 (5 suanl

o : Al adlas
2\,;&::;:_32\5\.3)'5\&qbw\@sﬁhw\qu&d\@gyﬁagﬁbwc\Mg\@uw\@ww%ﬂ\wgq;ﬁ
soball cllill @ sl a (aiSy daall o eS 1jhd s L sty ailad) olel (Rdal ajsdl AL axig
3oane A0l YWy GlindUll Ziliad) 5 puhall o gall (23S 5 jeat Lo el seae o Al 5 5e A 3 Y e ol gl
ALl saige sia ds v Al s ki dsd) sl o) a2 mieaill cllee 8 i) ) il o sl ans ol
Jead o 55y ol s 1 GuSplall S e b Al Gl sl 5ska e RS, A SN
ot LS Uiyl g sl (e sy dgiall U o lasiliy Aol Slen Caliy il al Ll
o el Slaily Slaudl Ak Gudy eag) By ¢ Lo St el Jaee 3n g Vg 5l aa )t Aalall dpadll b il
oadsall g el Jedn il o3 5 deals clelicall (o IS 8 Jadis 3uS Gpeal Jisd iDLl delia cililas
el Jaiig Lt Ariaall i o<all liada Wb 8 saled a5 Cam ¢ Gl G I (o sid) Lgaan Juays 4103l < sl
o Aeliall bVl Lehisads Wiy Leaialis 3aa (o leapend oy A GUSA o e s Cobig (Sl Calid
Gl ae g lidiuall Glilde dgnd) e 1850 4S5O0 Gladial a8 3aaall Gldall ae leddadiid 2 Sls
sLad ) s L) (e 4diad Loy e sl SLaB dan) (g Aelaill 2B Lol | kige Aaladl daall Lo lad LY Cand)
b yaic a8 iy il pen Jle (b Cpleball JUS de gene Lty daladll asls Jleel Jlas dumes and Jand dmen
ovt e il dclia clilia o sbeall aw 3ok Alaal I sl oo Leosa s 2Saa0) cleliall b s
DA o wan b el Gl (o Lapee ¥ A0 U st o gladd ol dal e oll 4gin Vo U Aa
B omal Al il e W JERY) Gy B0aV) el Cuall B ledadiul g el GalSe B LSy Lgraa
LAY Jsally seaa

dpclin cldasin) b clilial e salia) s ) G S e dliad L clilidl SLeia¥) dagSall Lo canyg
S5 o) Al Al sl 3 i ldiud 8 caldd dsSall il 1Y esdl sl e salily o Adbia
ik g sdl) 8 sdmal AL S e Wile Galatll da) e Jladl 13 b Jeall Aalal S Al Dl
* A s

: el Al g il

o) b dpa gSall cilidinly 5 phall dphll G (e galiill clle 8 bl aSall Laldl mllad) caul
iaiy aal 5 gl 5ylaall Zpdall il V) o) V) 46 Rl il (g6 (e Y4 salall Gk cliiaally 3 lae 253 g
cldiadl o dauly G Slleny A8 gl Gt ) Rial) 505y s g3 a1 daaall 5 s (o ghse Ao
Coaa by Jlad sl 5 hall Akl il Ge Gl Jas slalial culSy ¢ dalal) @laball g Al S a5 de sSal
25l g (U puallS 5 padadll yal HaWL Aba¥l aal Jaall dpaa &) laday el daa e Lo g BaleY g adbias
s sligll a3 Al Al gl

Laall (5l Ay ey Al Aaal Aebedl 50V 5 Al S Slea ) CRnEll Aeedl BaY) e Al i 5alE)
Jie sail) DA Akl G e Galail 8 Sl 4l uleals Leel 50 e St clidied) o 8K, dlea My
Y bl dae o 0B LS ¢ Goall Guls qall oSl 8 sl Rkl LG (o B e (5 Sl il aal
Asina ol yan elSU aflien s 40l i) i) dilae e 3 kaall coldlaally Aalall [ 5anl 4 e g Ayl b 53 e Jed
Sle didn ey ) dagite saal oA pen Gelliaa 5ohall dphll Al ae Adall Gl e kil e
ALY 5 ka dph il o (5 gind slagm Gal€) Jala o) en GAS) e Laladl Al 0540 Ay fie a g SR
clilee asas oo abie s Aagl i laants Gl sl Mad (e (5583 A0l 5 ) s iy ¢ Y1 o B inse (5 Al il
Jiey e Yoo dalue o o liae s sl caaalag delioa clatia W Leligats s phall Ayl lilaal b dad 55 jlad
Slai ) Jio A€ESL cliladl (e 5 Al DlaSy aede (il kb Lede) s dphl)l Clilial (e Al leS e dlaly
s il L O ll3y (3l aal 3 laall i) (Ul VY Jasi i oyl Aiaie iy ¢ ASEWDL DMy sl 3
glits inall Ay Sl (s Bk Lalina s Ll Gelia (3 s a5 saleY Al RS0 lilie Leias lonsinsd
ool Aiptey pilemal) 2] lasin 3 LS ¢ cillpall in (e Loy Lkl Gk e 4dasind dley L lies Jlad) oot
¢ bl e 3 adl) dplall Clalsal avanty Aol oL

-Yéq o



Al 30 5y s el S ad )l ey lidiuall 5 ld Glilie mreadl Gl 35y pe g8y V) adf muilal A
el (e 3 ke dub cldlie Gkl A dasia S5 g O adse (I sla Gl Ay paaal U maddal 3ol S e g sladlly
Ol hal apall e Veors dalee pias e Jieg o aadll Gl aiail Ledadtil B dpeals Db Gild
clisbad V) ALaYL dediee clalia g desdd) 5N Gledley aeadl GELE ) il dalad) &5l syl
e gaa) Jasia 5 g By ¢ U Yo M ey ddasaaall Apesl) Cpdy aiati adl Ly gas Lga 8 Sy Al ALY
oo 3ok Boahad dnh clilag Al S e ldaly e Ledandh g bgaad daala ddiaed dole clalda dlea Jail)
leldlay oolde A5 e fie LS dpk Jllae (alSl 5 aede (iliy Gl g JISI Juse adal &5 s g A0y I8
1Ay deanioe (b el ludll e Jual edi 28 )5 53 gm sall 3 shadll 500 (i 5, KAl AEGY) A (e + aaS £0.

v A1 (3 hally Lie aliin) 5 dglall coliliall ol 5 ) ghadd Ly il ol dallas A dpna el sl ¢ L3 canyg

-Yev .o



Globalization : 4al sl

D dayall g g oally i Al

- -

! dadla
s pSlalt alaslh 3 jal e By ) A3l 5 Apadall 350l el ge g ealic JS Ll JAlNE g 3a8aa g dimea & 5ol A1S4
A el J pall gl Apala) Aiaged Laa cppadls Cpads op JSEE ) Al b ) 3 ) o Gadle cdleli
%A 5 ai o Jadi A dyalill Jsall Alinal) slsBY) Ay jland) dlasl A€l e Sl o o cs Jof ik
Yord pole (Badls Jhla VoY (B dad Yoot e gala A0f allall g la dae S 268 Aaguy daad ) AV s Aoy
iyl e 40l (5 3 Ay (S Y N1 LR 5 g sally o gl el S B S (e s ) (Sl Al i )
Sl AT g lige Uad g sn llin b (o8 IS ud usall §sns ¢ a1 8 Jeal Ginl aY G g alaall 0 oladl 558
¢ Gl bndll 5 Ll ddhaia (B padd Oode TEY dnalil) Jall 8 A2l el e Osilay (0} aliea liagg ¢ 4301 58 pae
Os—le € ¢ oS Joag AU 1 el B ale OF ¢ Ly 8 B8 A Jgas el saall i didaia B G ale YO
v Aeatiall Joall B g sl e Osilay el Gale VO Msa g ¢ Lk 8 Jlediy (A1 380 A4
e J8Aaadla 5l b dhe 2l s Yo oA ale gl yale YT oo gat Lddle (= 5,3 — e ) sl gl iy
DSl S e by L 58 8 Gsde Leia o) peall dlga (9IS plindy ¢ sl lasd gl g kel
Lo Vo Jlode 88 M zlany allall o 5 5 5l Aakaie S1 ¥ 50 Jlbe (g ke o laie a2 dna ) (S5 e (34
Vet iy Sl gaill Agal sal
ué.ajc?H}_auﬁujm‘ﬁuu)umjwﬂ\huu&wu}h\id\.&j%oo ﬂ\m@wéj
gLl 6 ol gl Al Jane (o il D3l 2S5 Can Apmaall b ol e iall Jeal) Gaiisle aSEl
¢ A5 AaliY) Amidie Jleely (il sall aline 4 Jons 530 Sl 2 Y e )
bl DA A sl el iy el sa o il s ) e S5 Suie i Gl s Al & s e
iy 5 Jeal el sl ol Gopaig il alls A sk cla 3 Soaleal s ueldial 3l (e allall e
Clalia¥) (e s Lo OS5 el ulall s o34y Fanal e S e Bpslall b sinnd) o Jpuaall S Jasl Lo 2 il
M&H&dyﬂ\emd\ambga@ﬂ‘}”)}u\wﬂ\Uﬂjcahﬂ\édﬁ(&wwL\SMJJM\
Al b Ll il 3 pen alel ot ol le Sy Ll s ¢ ) 4 Glm 53 asindd) 8 LS ) Y e
¢ elaal¥ly ol oYl 5 aaiaall
: A8 ulila
L)-’J‘“’J‘u‘)ﬂ‘ @N\M\@e&w\uﬁu\ﬂ\&}.\m&)ﬂ\u\)uijmmmmru
it @l le ¥ dlgn agie Jlle €27 Lehe daaill Joall (S 230 ) Sl e ke V) S S B8 Glumy -
o JAal o sefe bl e 8l dad sy g ol I e adle Jeany W (e e Al S0 (5 ghue sa ) ) Jad
(el 5 sl 8 3aS el ol 8 (SOl Y Gl o o) Adnal) 5 il 838 el gl
C (L aals Y3 e J e psleany Jle V.Y ¢ asll (B (S N Yo
~d@¥\5g)ﬁﬂuba&\gﬁa\,gﬂe@ﬂu@%ﬁ“ﬁv -
SO oSl oy 0 %Yo
vl dnall el Tl (68 %Y
v ASEN) Aa el eSSV adeil) Jal e ) slal 53 Y JURYY e %Y -
v A alig e g (e Slad Aalkall (e %Y
Gl e Yo e allall 3l £A @Y el gl Oates Lo Allall slie) ) e &0 558 o QG 5 -
Calladl S e %8 ) Jaa Ly e Hlladl oL
A Al O 8 el oy (Al YOS Jih Gisa ) Gl g sl i bag Jida ll YO gy -
) e Gosal pr g psl
v el aDall g Al 235 Ayl e A JB A alladl Sl Gl S (8 sl Jad aa -
a4l ol
0 D8N b a5 LSl il pall P e
¢ Al Joall sbaidl jrexig S5 A el dal gl 5 jalla (V)

-VYEAL



e Al LD Gl (g 2l LB g 5 LS Ao liall Jsall cilalat Cua s ) all Gulia¥ 5 el (V)
D3N 3 e Al &) S5 5 S 5 € A gy a1 s Al 1K) 223 Lo Agm 5l 9l Lgailias
s Ly iy pdll 8 e 23 1 saale¥l
v sl ey e A el dpslai@Y) el gial) (¥)
ol 8 el muY LYY e s ) Jal e AW g g 58l (€)
b0l e S ) s 3l T g b ) 28T e ) AR o sl Agal 5l diew (o)
: allad) S A8l sl
Sl il g agent bailies 3ok e LA e aall ladl Vgal) Gl e 3 g Angii o) i el (alisd
a8 Bl aa i caagiud il B ) ) g Gabdanl) il gV (e de st e sane @3k e ol AN dlae) anddnl duih
Al Al s daally) cleadll e Jgeandl Jin Gaunty gaill 3 38 5La) o 13 SSYY dudaaddl 3 a5 sail
s AY Adhia e gl o ) dasl B mledsy) \&jccl.u‘)!\ oads
g Y Ve ale Jolay %Y e S ) o Sl At gl 5 il (e g ciall) ol i) Sael aid o5 buad (508 (V)
vl besy ¥ s e B e (i %Y 0 Ay LlaaY)
WY et =189 ale Gn sl A %LV dawy ol EN dae) (mliadl a2 1 el auall cigia Ly ) ddhia (V)
%Y Y A1l Adagiusall Al slaty 135 YoV 0 ple Jslay adll Gy (Bl 38,801 00 %Y s
v il ) il ) A midy A8l sa0a]) AU L) Caagll (3a)
c«\‘),q.d\ a‘)\ﬂ\ u\ﬁ \ﬂ} Jal 5\ L\A}J a)sﬂ A;\}JY}Agymmu}M u.ml\ MJUY\ e J.UJAAJU‘Y\ Q\S.»J\ Jaet aa\.u.aj
e&w\@;\ﬂ\ _m\u_.;.;w %Y Mw\a&jce&w\ JJJWMJ\&A\.@.’;\)@MU}“
s L 8 3 gl
2 5l Chemg Aslia g cle) il s e D 3y gy oallal) (5 laal) il 6 Apdiela SN s N 5 ) L A o
o Ay V) 5l dpeal A g ¢ allall Clasbusal W 3t 5 (ol ) JLimil s dae 30 e bsaell s e Yl 4ag
Ol Jia 588 g2 Bilasiiy ¢ Ler DA Al Ayl 3l sal o ainag s 58 g0 udlii] dali cunsald 5 AN <l i)
e Ly 8 Sl aiy dpmpall Wa Jf ge g Lialaay Lty 8 Ladi o Jgeandh dal e b e s aloall s dngiad) LS5 aigll
iy Aol 5 Lal gy dum Al Gl elie) Fgal sas cm U5 piad] Al g lia g3 5 Al el 3
N 83 ) g il gie (il el Be) ey i Fudlad o) i) (i g Alall (3l s L) joba
. Q\S...d\
: 88N dgalgal " leny Y ' &
:ﬂ\«e\}d&\mw\@mcﬂ\w
v oAl A shal S g =)
o il Py Jalae 7 ok -
Vb el 5 38 el lusS) -
v Glegleall gy —¢
¢ deldal Glebaid syl -0
b A el pe 480 e laial 3805 A
. C\.\.}Y\}M‘ dﬂ-ul}_).ﬁ}.} =Y
vl asall i —A
: o) 084 & ol
Ay gaiil) Lgdlaal (yaa Y030 ple Jd %0 Ay @l ik cailely a4 jlae die 23 Y34V Sle saaid) sl culed
ki ¥ padil i (g el fase o e Al ol @l S8 o Lalas o ) sam ol AV cilg g 46
O B e sdiny ) o) D L) e Ay i ieal) aliie Gl V) s Ciaglagy sdle dliy e i e el
i dans ke YA ) v dusdi Tl gl B8l L Y YA apde Hu e g5 de s agiaeliodd Lag aals Y g
S o O S lee L@l Dok it ke V1) 4 g 2al Ly aad g ¥ 00 e B e ) giiny allall (S (00 Y088
v (dae e A 2V 5a (e aal gy £ 8 A aa gy (alad) i
Alall & ol il CDISEe po delaill a1 Jall by (iadVlaiy 6 gika (53 (i gy dena i€l ol il @iy 3 S8 Calia
st 3 Baniall adVl ladaie acal S} el il i e e iy Gy ad) Jsall (e a0 5 e 8 Ladan Tayg o el

-Yéd o



Sl g3 ila o uig deaa S 5SA Juan 25 ¢ el de o POlda aal) Al s (alial ) anls g aad) gmalidl
. E‘)Sﬁ\ cl@J
AR S\ PPggT
e Sl Ll A8 el3al) el L A A el sl sm o) ulaad Sl ) gl seal gl il
Sl 5 S8 ¢ el Joal o ol s 35 I a1 il ind e a8 el ) 51 4 g 513D
smibe £0 Lt ¢ A3 Jge b (e VO lsm Yor § ol o ysind Ay e Joalls A0 Sl DDA e il o pel
Apal Jpad oSEs %Y I g3l %0 S e L) e ity ¢ e g ade YY Lbeai g b
£1.Y0 ) J€a el V1.0 Lgia ( 028 Y.0 = U ) JESa abe 47T Ao 5 dabus Lold Loy by Y 3 se L
Jal sy + Ak e aguad) (8 Leadana Gl ) Ggbe WYY o A gum 5 5 A el sl g sally g0 A5 e (O Oy sale
Ao b e Leiay g Alila il 5 i 5 At Alale 398 A all Jall sals ¢ el e Gl sale YA 235 Ol jaaa g A e
v b V1 (e Lgenn (e cadl il (5 A se bl s Ji 482 Llaliia) (e ddlle
: adladl (Joa (aame ‘é Al g adl o sl & gldsl)
¢ oL sl e dap clling V50 sale Yoo paidpadd £ el 3 gie oLy Al L 2 Guall (V)
Uiy 3 pumnll 55 30 (e %£0 () @i cpall b o) 5 FSYI &y jumall RN (e %) ¢ o (6 slan
ool bl 53 zledly el pal 3R W 5 S il Y3 %Y € e 0B 1 SY1 %Y+ el
=2y i Jalxa () aimy g ¢ dalaall ol Gam o el A glae s daed )3l il uzall 2l 5 ool 5N acall A g
e Opall (25 abiall 128 5 gl (uldl () saabiai) daditiug dal g5 shia ()5 B slusal) anad ulie
calladl il @l gie Jeb e gag g0
e sSall ClelaaVl jediig ¢ ol agil saaial Y ol S e sale YV iiay 1 A ) Baadal) el ol (V)
AN ad ad o gliag Baatall Y SN S (00 %14 IS VATE ale g ED dad (S ) e VY
L %Y.V Ll (I i dileaal AT Cua 10K daall s a1 147 ale %0 YA sl dal) o2a Cunal i o
C% YEY s @l G o) LS A e saaiall il ) 8 e e @ ) e Oy
o S TV e oSk B Gl YO il s o Al AeLaa¥) Ao 5l 3 iy e 2 U (¥)
b Caa e B dan e Gl AN u) A g Gl G D Jarey ¢ L) Gliia e g Silasl)
C %)oYy asil
: )*AA,vA’ Al cNasa edal
) eyl g Jasdasall 31 5 o) il oo g8l Jaddadill agre o Jam A5 Y00 A Gle el 4yl dpaill o )8 maiaf
5L o8 danll o3 Yo v 0 Ao %Y AT U Yene ale %)Y (e s b candi s 8 ) e aee o sanial as)
Bl e gt 35m s enl) iy (et a6 Y010 oo %)Y I sl Cinghasal s 5aY A sl SO
A ) 3 a5 il s el g5 oSl o il go i N1 B (it i 5
aS) s il e Al DI 5 el e Loty Loy ohtll el s B8 e a3 il s 335 il aals
dpal) Joall mllae dadd dal e Ciaa g il s CilagSall s Jsall La jliy Al sall 3 jalh ~loal Jaly « A ol Jeall 55 50
cialgial 2o 5 5ahs Lalias Aok (o3 45 aged Lo s Y1 Al O cllme oY) (ms 335 Y 5 Ln Sl
Lol g Lol ol S 18 ) it ) il o) il Bl gl ¢ Ballal s ol Ltbonpa g il J ) ellaa g
i el A s Ll s A5l Aol e Elage e abos 38 o 5 dunlid 50iS Y dny i Y \gieliocd
¢ fa Al Adliad (e B8 saall Aleall ase e g ban s ladl
Os—ie ne S saiy & saian 4y ol dadi jo Y axe 3 gea (A dpclaal) JSLLY e aS) da o daalll ddgall ila
ALY ey v il ) Sl g il g adail) oy 5 AY) 56 e 3o Ade 3l Cay
O Ll Jalll Jalag dali e ae¥) G JAA) 558 ey S8 )5 2 5 Aed gl Caal ge aliad Al Al dpelaal)
e A pal) Apalei®) ilakiiall s Al Jaal 3G e Aediall sl Ly s il Aesi ) g1 + (5l Aals
Il s a8 ety (3 3 Aeial) Al i) Liag s Apallal) 5 badl Aadiies sall il 5 25 3 svin
i 3 Sl b piivny o3 Al S aed Jaly Ratiall Jsall (3 sl (30 Lelina s dpdlal) sy sl 8 da g kel
Al WL aN) e BV E ¢ LN e BTA ¢ allell b il B gl e BoAT 8 (g saSiny iyl J2
v oS psadill e Llla Slas g JlB 5 il 5 dpelill Jgall agle Jiaad Le 8 Ul
Al Aol g duall Lgilead e 8 e Aall )90 Gllaagd (B duadi A g il o el bl Leala A A sall
el s D) (5 58 gy Aakaiall Ayl ks Arsllall (5 5l el Cus o slull AaSlall aed gl g Jayl puall il
il G daalle Agga ) (8 LelSiii g e jeua Bale Y Adadll dyida gl dpaddll 5 4y el) (Bamy (sl g sadig dadaldl

~\Yo..




eV & s dathasll 3 jliaall s 28N pex @l o (0 g0 ysia (e daalyy 43V 59 allalil e (Mg Al e 3l
il B 4 gy (gl 4k 5y ) el
o8 4l gie S Be) i (DA e Al Al ulll a5 ) ghaie Ada je e liely AN diall (DA caeld Al Al sal) dadig
uijymua&y\A}bw\bM@M&f‘ﬁ\ ‘).\.\;j\ JPULN‘}H}@S‘SA}‘LS‘).\SS‘ u‘):d\a)a\}a 5.1\;}3
W i sy + sl Jla e Ayl jaea Bila (pal) #3la HJ{-’J@MJMWJ}‘SJS‘ ESH 1as a5
3 Ay i e 8 ey eyl A8 Al pall Ui 8y gt ) iy Ty sl 1500 g e cal) B a0
Al ull 4l Bagh L eSe ol g8 9@5‘%‘&&&%‘&%@‘ Soxig 3 Al 3 5 mdlal agll alle 3 o] jadl agill
Gl saa e gl Jiall aanil Le sl o opall el I AUaill o J 58 At 388 (e Bl 8l g ¢ Al
oY) cl gl Je cliel g dagria (e adeay Lo JS3 a0 Ggull alai ) g aaiill g ol Biad e ol g (g0 olall Y
Al @ LSy ¢ Al A e Laia) Allaadl g oolaat¥) ddall <l jdas e Way dgun ) e 52 sa 3.1 JiVY
S g Aebing 8 pud 30V Ll 5 adl) il Al gall g skl () i Lailh (il 8 se y ghai Jal s llad 0
o2 lad LS (35 ) ASall auld Jga atlibin o (f 53 plall g saladl ol i jie W M Lelg 0 B b
HQQJJL.\_M.\JM.\S\ bl::‘}” %Y « u\u.\;en.d\@w‘)ubﬂ Qae J\a‘).u.u}‘ 4.\.1\.\3\ u‘);j\d:um\.c‘)l\ d}JJ}.&A&
&gﬁyw\ﬂu\tu\@w\%\' éam\upé‘ajacu)ud.ﬁ.ksﬂ%\/ Jilae ¢ <l g A J gl 30 YoAE
v dadldl 35 A0 e %0
Bw o) oo alladl lSa ) Bl 5 ) i A g Addgall Zladl L gan (i iy Al daaldl) alins) ) 8l Jean
Gl 5 s boa¥) adaill (i b (e dnlia gl ) adadl aladiily < jlle dag ) A 13 (andidS B g pa g ) Jlla
OV = 8l = lasll gy g dulsudl 3ab 51 Al ua\f‘ﬂ\jmjﬂ\ iy Alel pall g g oall Jedl g (aleaV¥l 4 s
J\_AJJ‘Y\}C\AJ\d.xs;.awyd\}d}ud\uu\}uuu\)i\wt\hm@!\éhaﬂg)&\ﬁﬂ\wmubu.qmj\
— ol saxl — dpeldal) Gl phaall « o) el Aldadl ¢ Aan )l 2l 1aa jaliaay adlall aagill G el (2l allall
L_m_&d.k.a}cu\d.u@_d\b&wC}AM\@Mw\@J}‘L;J;\}aﬁuud\}u‘}”duaﬂ&ﬂ\éw\ JL\@Y\
Gyl A Hall At N Caagdl g8 Yo Y eu@u.uw‘y.uubmmjugum\}gw@u&m Baly ) ki
¢ daaldl) Leadlin g Ad gall lan b adaill e alladl S 0 %0V 0 e B (5 g Sl Y Al A padl 3 jlaal) (Sam s
qRYS]
Sl b iyl € ala A q@x\jAJAMY\uu\Jaﬂ&M\ﬁjd\tedcuy\dasﬁjjd)aw
5oalda 3 ) seay Ll leadll g abull e 2ae el Pmmw\uj&j\ O A ol Caaa o) dpabai®y) bl all 5 pead)
A s Alall el (5 jalall acally dady g duulia Sy Jaall sasanas ol Al Al clalial) 8 gl dviaca
il e ey daul) leaadl s ddudl jilie ae oS daladl 450 sally i) cala (B dag g daaial 9 5 semy 4l
Z\_ALA\Z\_&J'\}A\@?@FJS&)@LEYZ\A;Q\J\)\&m}@@ma\?cﬂ\u\ci\.,q\.d\i\.m\.mié‘ﬁ\ Gliel e Bgadl
< daally adatllS Sleadll amy g ol HeSH g dulg Al Slatidll acy Jie L Jaall 3005 (B aged LS
) A\beuth\@r.~ﬁ/r.~Aéu\eu\u@@arwé\@}g\gﬂ\waﬂ\w&y&d
YY) (G saill) Ailiall aludl aeag duia Jlle 0Y Ad g il o gall acag dueladial¥) W all Gacada aed dia Lk VYA
: e\q‘xﬁﬂu‘;q@;ub\,}h\”é\éﬁu‘ﬁhﬂgjgh\~L;)AY\GA\‘),\S\?;ALA;BJD\L@;J\,)&
pea A ad e %V ((Aigd Alay (ygle £.¥00 VA Ly Maal ) ASA gy gail) lilay o b g3 (o2 S8 AaS -
e T8 Ugie 3o By (e VY Wl (sl il o iy ¢ 4ia il jale A &y 535 Lgine aaid
v bl se
H\MM&WY~~A/Y~~V e Alg (A oambll Slally cldidl g dall J all e eas blaliial el Gis -
© S a8 el B VT candall S (e el XS5 s das o i Osle €149 sas
Al A el @l Maal 0 %V E Jiw Yero/Y o ale dania Ll VA (e S8 5 pallall aeal) Jlaal oy -
vddeaia bl V0T e dgatin Cua pallall aeall 8 i 1 5 oSl dpnlu) leaddl g bl jili aed e g
Gl palall aed I ABLEYL Al 4 g2V amy g 42D aludl (e de sene laodll g aludl ALl acall Jediyg
» Aabia ol dselld)
S sie se Bl Gy (ol sall el ~la g 5 A alull paieddl aeall el e PN e S Sall aea Jie -
voed il AlieS maan yea Jaal
) e 538 e bl e ey Lay Aoy gaill Ol DA (e Lemn S 98 o degeaall 400000 ALl AU dually -
O B g acdll daaddl Ll SlalaeY) e 2l Je gl Guis 3 delug g A geca Sy 45 el A1)
~4.\.\.1}A.143\.Lu }\L:ﬁo ?@ﬂuk\yujﬂ.qi~}xmﬂ\u\ﬁw\e\.h
onaal) Sl Adall Al Jio ania Jble ¥.0 iy g dalall Ayl gl Jae Jysad (B dladl e acdll By -
oS Y dpe laial Jmu@uhemuM@jﬁA\uﬂ\jaM\ G ey dg S 9 5 jalally aladl Jasl) Sha
=Yoo



B5d mrs sy sl Smald) Aallan 8 Fealioalls Lald At 330 e oLl Aalall 380 Jeaiy Le! Al AdIS3)
Ty Yo OfY vt sle b ain Jile Y.0 sai il il o3gd Alland Sl c3lsatl Saay Jysais cilesdd e
C iyl S A ) 4ie %VY Aalall Aulai@) lisgl) Sae s aline calyg aladl SN aaa (0 %)Y
Aalall Bl o dvia ke YY Ayl laiiall aed alig asia Jle .0 sai olieSl aed Jie el acl —
G Al (3 gl lalinl g Apallall sl o 6 ALelal) Aia) gl S A e 6 iy gl
bl ) e oY € gl o Asee s Lty Ay ) caidl
il 33 o 8l ghanl iiay Ll (e al Ay Jumdl 035 asia ke V) el ped gy -
: cldaadia
Sl Y il (S el ity o o, A oyl inlull g a5l e 1) pedll -
v ol bl VoA Lgie 4a
Gl el e syaa adu Voaead Yero ale ayia JLle V1.1 B Y g Gle ddia e VoA e (Sl aeall O -
A ga A8y (p0le Vv Lghe bl LAl paall 5 Gudall 5 LA g 3l g A5 Sl g 5N Jgdll Jedi Ay sl
v oradd) cadll Alea (0 %0V slia Gl ge (gaale £0 a3
e dsia Jlle LA I Yot ale Baba JUle Y (e sl ol B A e (e Sl i aea oy -
o AR G %AA skt I ALYL A peand 5 siane o Lags S it e YV b 2l 2y s Yo 0
adide 8 Ly bana | ) shae ) i VY40 oLl g Al 5 dpaall collal DU A58 ge (631 &) sgend) (5 g
Yood ale dna Jhle 10T I 3Rl Cie s aed 3y ¢ Dida Y EVYY D Akl A aae sal s cillailad)
lag e e YTV 2l Ly
iadi 07 ¢ Jlae¥) g Uil Aasls Lindas 47 cabladl sies a0 e ) 2 Ljed ol ol W VY ak -
US ) sina mnmnd oty Jai it Tl g sl s 53l o aall 3030 i allaal o35 alal ¢ Uil
é_.géquk\"iw\a&@.\aﬂ%/\"f éﬁaé\@ﬁ\dﬁj\,}nﬁﬁ\'~~ &Maqmmdu@
< VAAY ale b ane el 13a g all dgia £00 (5 50 ) man el aliuy adadl g
gLl 2 8 Aaliall il aal (30 %0« (e S I st Bal) 8all Aare Bualiil il 35ag -
il 2gm s calln I pe sl salll BN G el 5 il Gacandl S a0 casn Allne Jgal ) b s ald]
v agali) el 8 il il 58a e deaaddll paaall B uS
23nall maad) o) ¢ Gl cpaail 3l s I JSas (ol o0 SLaBY) S 35 mla 558 oSl A a DA e -
—VAAvbe o a) laalylads (Ve Ja 4oy ebm)uij@doﬁecu\gﬂ\@bﬂw
‘)A.\_m\j\‘i/\/\e\_cw}‘)ﬂo é\bﬂc&i‘)\r&i(\‘i/\\/—\‘i/\i) ‘)EIY M‘é\c‘)m@.}‘)\ (\‘\M“
(LAL::\/\)Y~~°€L::L;\;L\.1LM’JM
G (e s LS A S o) el o gl Algeas ia Ui Yo ) ol Cie ) ol RS ki) —
il gl Ao g Li Ve Hﬁwwc‘)ﬂﬁjb‘)&\°~ LA\};QJ,\J\,)S\A?GM\%/\Y C\J;.m\&ﬂ..d\
a—agis e Bomll g o) doledll QK (10 %00 a5aa (B aca Gl (o5 5 e s Uil 5 il Aladl)
Ay ol lia) pall ladag ans¥ v e JB Y Ll aa VY (05 ol Sl che )l gl e a8 Al all
%0+ s Gl s ol duladl) A se ) d 0585 Al cllgiaall iy 8 ) ¢ 5 (5AY)
Sl pdlse A AU i ye U g dad Laia sl il GalS) Jals Wilas dllginall 5al o ulad e
s by Sl
pigaadle @l jad ga S fpa (g paal) 3 Al DL
~M\@u&k\iﬁe\ﬁ}l\s/\ca‘)de\);}l\sv~c‘)J\e\‘);}l\Siotg‘).\Ad\uu‘}“ﬂ@_\m -
o SIS T e SO Sl Al s GBSV ET.0 U emy 58l e (speaal Sl dal oDlgaa) -
Al [adll 5
Adlal acal) Audyw s
el 8l A jmadds (8358 Gada 000 BByl el VYT adlial Al cleadll g ddull lad aed g -
CY 1888 dle B %TLY L YART/1890 ale B LY e S s
Yoo /1294 e ON8 ol Jlead e %VA A il Dk (3 e Bl VY ¢ ol o solil 38l aen e -
c il el (e JAA (5350 claliial e %E sad Al ADN ALl aed iy -
¢« Lixie mlaill e 293 jall g el aea JIJLe =
CBarae s il aalp Z O Al AU i) Jead aaad 2 e 43 1k D) (e pedll A -
Ll 3ol e el seSly Al i) claiall aed gy + oalsally ol giall B3 b aseaall Al alasial
-\ovy.




—le 3 e siu pead A Js il Gila 3 g ) eae Jgat e casall ) a5 Lee A8 e )

b dasead) alull g (e Cidal sall ey 4Shey 53y 1
—an o ol 8l e YT ad ) e pe N e %0V sty A3 Al aed e paall 86 cal 3 -
N3 ady sl S (sn ernhall SIS Ay il clatiall e peay puaall S flig s gl 8 G sdany
e ymall LU Sl b Gl %Yo %Y e (Yeor Qe JNY390 Lo (e ) Rl Bkl b )
aagl B acaal Al e BT puis Al el Audle e fgliany 5 aill as gl S 0V Y %Y D %))

/ . M\£%5~ ctg‘);..d\
agia Jbe Yoo ) O Lsin edaad) e o geaed Gl aas o cleliall sladl 383 cleliall 48,6 cule) -
3iesliall e s sidl G aaas o Aaadle me s Jble ¥ (5 %) 0 L Ll e Led B Leie i
Jle o (Welddl o padd) Sl ana 3l ) adgig adia Jlle VY 2ga B O (Yo f ) &g )

5 CY VY ale Jslas ((gsbi s caai ) 4xa
& Al Al s Uils Ahal aeall clubi Q! dule dala dllin o els dinel 5 g0l ool Qs ) —
e Y A el @ el e JAA) g0 gane cilalial e %bE e g Ll hd ciad yeas S (e %V
&) ) ety Les Do laia¥! Allanl) ade 5 Apabaii) 5ol (aliai) o A0 Adal) ol ) I sl Allal) aeal
et U et wdl) Cilagial LN e e pladid Jedi cilubaad) e deda YA (e Adal asal) Al ol
ciladall g aludl Jland aedg U] A6SE (e Apui€ asall o yant g e seadll cilaasll s alud) w55 st 3. S g
v dasead) alull A8 5 iy DA aed e Al A5
: aeal Ao il bl
e 079 AWl cleadll g adadl aes (Jlead &l G ¢ Adlall aeall Al gl Jof oo Adlal) Adley ol ) Y
o—ladl il (e %A (D gn g A gall Aalal) il Jlead (50 %Y E e SS) i Yo V/Y 00T le 8 (5 e duia
Os—Sall Al g il o sl ped Jiayg ¢ o giall Jaall cld Jsall 3 Leiditiay A adly gl Y1 ARl causdl) a2 5 JleaY!
Sal aea iy YooV Y T ale b asall Glianade Jleal (e %VE e dsatd Gus peall ) 3 )l

c el pdl S ol g Jaall (5 g e phaill an aseall A Ue 3aall g Al il o gall aen o) JaaBlag %Y £
ol deli all BhUdl aes b Jia luaa lagie Yoo A/Y 0oV A5l Aallall 453 sall dad giall culilul) & jelal
eyl Iad Gelaty Jaal QLS) e agie o) Sl duald ol sall < a8 aeal Al € amaall dpaiiy eliall
AN ey A0 aludl (e de semey Ay il o gdl) asa N ABLEYL o) i S e (S sl Cilagiu)
Cler A1 (s e pedy (e ) all ailien s JAA (53 g0 SN 5l g il g il plial ey JUIYI G
sle ayin JLle ATLY D g Apull) el g ol aed sl lldy g alall Jiil 5 ool DUl aall el
e Sl aall il e %47 ¢ Algall daladl il Jlead (e %YA o S8 Jiag Le sa g Yo nA/Y 40V

WY A/Y Y e aeall liaaia Jlead (50 %VY ) Tl 0 A o sl aed ey o il
ar—adi sy N bl @l g5 Cua Adlal aeall A o olu il 0 s Aalai®y) SeUCY (Uil ¢ Ll
san) ol Zalull (3l g1y a1 dunl o3 (e mmdl iy DGR 8 3Vl laaV) o g A Balai@Y) 2 5l

) voAaY) Claa e

A8l aadt W) A cilelia b L) o Dlie Al sl cilaiial) aed a3 sall Ganadi o gl dnally
Sl Clagind e (5 peaall Slaii¥ 508 mliad) ) som Lo s Alleadl 468 Cilelin lua e JL) Gl s
1 ey Lgie cllalia! Slisialy aphall Slall s Jg il o se plasiad 3 Bl AV e andy LS ¢ Jaadl 33m D 2020
o BVl I a5l i Sl claell) apan s JRall (5 g e Llaill (i Gl sall pend Z Ui acall adyy
O sl A3 8 Ulal addiy ageaall Sl o) o 8 UL Agda) A4S0 Sl Jeat adal |l DgiaY)
viaa e Ao g 3l 8 Aalid) Caled) g1 e s Sl o gma Y 0l sl

At o Blail Ay ) sall (Bgudl (8 Aghy sl Lgiian (e fe S il ligh o i e Zidlall acall Ao aandi g
o pp e VYO I Jay yras (3 Gsuall (B drn (e i b el Bl alars () LS ¢ lail) 55 4
S gall 5 (G rad) el o leia VY V) () diay e &) sl Ggndl (8 Jlalisll A shaud gl g 8 se )

v YA %Y E el o il ey Les dgia V.0 cllgiunall pall el U e ) a2 Sl VS dipls
salit g ol Claa e elie Y mllal A0l aeall dub Suad e sane Ald dlligh Aelaia¥) Aaad) aae ¢ WG
Al e dl) e SV caill o (oal ansll (B Cpidal sall B gatiud g ¢ il (8 el (e SS) sl gl
pre N Gakuadll ual 4y iy 4l Laldial g 1s Y1 il gl Y sl Jgems ade N 53505 dmaall 8 Cpasially
O—San 348 233 adal Guilal gl wend Ul aeall e AN A e Ju¥) iy dale Ay ¢ dpelain) Aol

Yoy .



LS Aage el lazall g alad) (he 5 S LS ol o (Y1 5,080 1k ¢ dgaaall Jaall @i ) e ) Wyl
%Y+ il Jeasd Laiy Al aed (50 %¥E ¢ 3 acall e %Y E i e Ay pead) a1 00 %Y el bsai
v hsal) il il g el e gl s 238 (g i %VY ¢ %)Y e 1 e
t el Zlial) e dall il gal) o 0B 5y 5
Janll g aall adinall 5 Galad) g Uil 48 e g (5 emall Jalall Zpalisl gy elaV1 529 Jilde A1 gally cplelall ) sal 534
v doelany) A fedl Ul 8 s
pan 2 a3l 1A (o giad) (B el ge VY aaiy (alage J8) alage ke 0.0 = Agall 5 I leall poldall 2ae
aall Bla da VoA dle sl i Ayl ol Dlall g Calasall JRa 53l s Sl aaed dpally A gall 5 Y1 lead)
sad a3 Jlag Yoo A sl (3L sed aia YT sai (Auoldl da ol ) Ale ds 0 S die (lal sl Y V)
Al A it dans a s ¢ Led Lewin ) o) Y ey Algall 5 oY) lealls calelad) el dangie ilia (e daid %Y
=2 agh Car A8 Al gad Jan i) (B Jgmy alagdl g 0 Y000 =g g gm (Al allall Jo led A sailadl el
Lgin M1 ooy danall agfll a8l Jad han fmy ) (o) ol by jed Lguin 10 gad iy Jgmy (pee 2 Al el (8 4
=2z o8l g ¢ L) Aleall pdaill CVoad Wy Yoo A Gyl (B L ed aia VY (M Jaadllg Yero ale B L jed
O as adasall 138 5 glaty Gy Y o L Laia 100 (0 Al Aa o (00 ie Calagal) e Ad) sl ila
s sa¥ V) aal) il Qe slel e me (Yoo A i b Loed L TEE ) oosill Ll Jas ) glas (e oIS
vl Sl el al
) L) g Avaigall LAY i ga
S o W15 Aol 3015 A sl L o) 930 et e Ly s 50 e aS 23 4 (i iad 53 <) i 8
Joby ¥ sl Sy yenill g o 35 el 3 Lin sl i o (3uadad o3 2g ¢ Jlaall 138 sanie clayly o i 485 5a¥) asidl)
O W5 digall colainal sy 3 gt Joall (e V88 Slia o) FAD A e iliadl 5 403N dags slaladl 281 5 U guall
sl a sl olity Ko sa¥) e WA O LS @llgiiall i Slaca s 4o2e ) o dedlu ila¥) cadl o aey sasiall Y )
v laiall
oy Lo ol S o3 (e alanll (U eSla Cs dmalag (o) ) GBasuaiill 5 aLaBY) M ale s sl L5Sa adns
O A5 850l 5 An) g G pl3al) i G £ ) o sad Jagrual s AW sl g Ay V) il Sl (in ey
Aoy Gaelll Jgall g seme 4S5 5a¥) saniall Y gl ol il allla g ¢ Uy Joead) el 8 22K (alits Jlie padl)
e 20l Cogu el (e 3aaa Cilinal 2l e PleV) 2 LS ¢ Dy gl L o) S0 G Gaadaty lad) Gl (g saliin)
sldall aal o sl s lels ¢ Aadlal 5l DA Clia¥) o383y gud dim g Jshal 5ae dbadlay Sl o ) Liliial
A5l Blaliall 5 ol sanall (o Aauld Clalie Aot ) 8 4de 52l Sy aliadl ol el (o Caiia ) Jea i Gl
Osbeill a5 88 Ve ellia o A0S eV iliall 5 3301 A Jaa LAY 5 el e il uiy o ool LS o jUaaYL
& Sl Gl AadlSe (1S ) pe Gl (5 pemall Bo ol e 5 Aol )0 (B A1) Aunigd) Jlaal Apilly Led jeas g
vl ey s Taall @S ulalal
PAe) Lo o g g agae Gl sl (AU 2ol il giSall ST 0 8 e
dagiall hay LSl dpubuall Lilis g n s asan B Jaad Ll Ol 5oy W5 dudigall 43eY) Ciige -
e ) ol g By s send) g il Gl g A ganall 5 Al COBYY (N B sl pall B saa o) Ay gad) Slaliaal
O clclad daS Al 5l agd 23V (e dae il 238 S50 (Slg (5 5l a2¢d Antiall IS 0 6 jlag Caad
O Y Bl 5 Alae Cilial (e U1 Qi gl i) Aot g oS il el 50 il ae b o el s salal)
Glda e Al slgaVly Y daslia g 52 gall 5 2 U] COSEA Jola e Al sda g ) (& (Sl aal)

v dasks
el s i e Yoro dle e ol €0 (J1997 de Jl€a fale Yoo e dialae de i) dalual <) -
Al b L Jsall JS) s cpeall Jals (Apelia Aga Ve ¢ Al Alga )Y ) Alpa YY) g e sabe A
&5 ol 235 3 Al s slaall seall Jgd Juady A (yaals V¥ 3 i Sl oh3al ga g ¢ L85 Guaigall BT 3LV

v e g dabad) Cua e all)

Al G5 (0 %010 Jalay Lo i Yo 00 ale (S5l Y 93 (sl 3 sl analaall dpallal) (3 sual) dad 0 j8
¢ oadll %V € ¢ sLA %YT ¢ A8l Gl jaadls b sall Gt&s\%i'& ¢ dxalledl gl 3w e YoV A ¢ bl
« Y S %

L 58 (e BT Gpa J3—e A <l piall o glidll BT 5 0 Jsana Gt ass¥) ¥l Jsn (e uaadl 3L} =
e oo 8 Al Gl Cpadl 138 g diaadia gl gil g ol pdiall alu g 84 53 Bacills thurgeinsis

-Yot o




ol ) ilasll Q5 e Lol 3y s any Los lbie W) Clane a5k W ys 5 ) saall Jpaladl o3 5 iyl
IR

o Aalle ulSa 3 Lae plalelall (8 LS il Ja % cpn J8 e W) ml sed sl Baga b)) ety -
v A Sl g A g adl) (el e} Jaalaall 23 daglie () aa

S g izl g e bl depiad) dyadll aleaV) (e Ll gine 8 Ganmiiing pleds gy p il (Say S -
Jod o cand W 5,V e diaa¥) (aleaV1 s culinalil g ~ D) aaly dpie 25360 of Giliand 5 400 50 < jumsians
v O sl il L gl

Aol CUBY el @l dagn Adada I UL ey Jead dalldial & Jid aead) 3V aladid Caglae -
v sl Jpandl A Aol Aalud) o gall (5 siue (B30 38 Jgiiall ) )

vallall (s st e A gl 23e ) sl e %Y Ji W s Al A8 o sall -

clyibaal

Youl = YooY DA had cgale V0. AY0 = Adlaa¥) 4y pad) A geanall daludl -

v %) 9 A peanall Aalid) e 3l i ¢ CDleN) Ao sama &5 % £V IV Al B Cpal) e sene

G gsde VEAVY =5 il Gl b el Jpeanall S A Ul B G sl Mea A pemnd) dalid) -
o oailll e edl) Jgianall af il (DA aa j‘bmmu‘.ﬂumgwweﬂu\;mqﬁ}x
Sralaall Haill sle dla o < g pmidly antivaddl sl s 5V i dealadll Gaed ol sile il ol
v ol g el 5 Al 5 A0 i Adlial)

Jslas 3oy Aty yedai PA gl ol ja € 40 ol abadag Wla a8 1Y G 00 8 canas -
v oY claiig

~L1}me=SY ‘)S.d\wa‘)ﬂ\um -

AR ) (mmy (e (AN SLESYT NV e sl Cun 431380 Lglaliiad (e %6 dauay A03E N g0 3 jeae -
(Y~~/\):~ 4.\.;».\3‘)3\

celaa 2wl VY = Su Ve = Guae %Y = Jg %ot — aladall cu 3 %T =33 %) —C_Aé%e/\—eo; -

DAl la ) gl el -

cadia bl AN Al Gh ok 0.4 —

dua bl oV das oh osk €0 53
cdgia bl rld0 day b osle o8 <l iy
~4=33.>th* daiy oh gsde ¢ s
aia bl Yoo dad oh sl V.Y ) s
aua Ll VLY dad o ek oY e\)me};j

¥ 1 se sty I )« u\.uyd\ B A0 Casadl S e ) g Ul il Al lea) -
e\.::\~~ %\J}\Lﬁ&@}ﬁjm#\aw\AP}uLm\Jﬂ\u.\.u\~Y‘Q.Lmtg‘)‘)u}oim‘)}ub)@\}
Mﬂud@w\;‘ﬁ\c@b@\JJ\aJ\JJA.\;.u\J.\.m\ -
C( Sl aga £ I YLTT Gep l el Gl e 325 ) st 0 gl sale € g GLIVH g el -
¢ oads ok il YO 1 il sall g Ui Al 05 -
1o Lgde G Al s A8 VYY) 3pny e (RIS YooV Al Sl aniall adl 5saicd (s sid) il -
Aoty Alsall D e Al g o Gyl Spmg i daii ol (U Ay 4 I a s iy il (e
O Dl g aadl (ol e B sl B el g Al 3L 50 o eae Lhagd (A () jenll AS Al
el N1 e g A gall AS gledll Al aall o) N1 e o g aall il e seme o Gl siall (3l
v el y (S pead) Jaddadsll Aaiall il o8l o) SNY (590 can N e aandll 5y 5k e Agel
: A guad) 5 g AN
Sl 6 ok e 1.0 el el asalll @Dlginl ¢ (el e sl JAd e %YO s b Al gl 55 i
clsie Gl ggle voo (ea aggiy ol 1Y Gglan Y dad) 2 e
asall 9 Al 5l Jsmdl o psd S5t ¢ ol yend psall e Sl il VYO = O s Al guall 5y 01 s —
 dllgiad) el (e %+ s o Gl FE el g 52_psall 5 Baendl
2ass 5 mad) dlginal (o galall Aadle Cafig Ay 8558 e lay Auliind g Sl Jd Al You o X Gugalall oo —*
s b gy Gsebadl ol W) 5, Ailaie Lo ) (3l ikt b Al i uiliadd) Gaseladl (e %40 e I

-\oeo .

ES

ES




ol e saladl am g LS T giall al) dals o s g s) b o Gusaladl (e LT alae) llin LS Jig s 3l
OS2 o Gusaladl e jan () ela g Aol il ey (B o galadl o pan alg o L il 5 Ll 5 Ly 80 (8 el
ol all oS Bl e abull G Al Ciiatie (B 3 el o ) o) aigdl e () A3 aey 5 duaighh LRl 8 ey
t_iu_AAS‘ @L\m‘}]\ 534 @M}&M‘}@}.\A&‘}&N‘ @}ML\.&!\&&L& uﬁ} AA‘}&}JQAL&L&‘ ‘).\A.AL;
S Aa gl b iy A samaal) g Ay s a ) A sl b il 5 el g ol Al WDl 5 Al 5 3K

: Sl gaad) ¢ ‘ij
Aaia) G @l VT hada JE ) oele 9.9 ¢ Adae doaly L al) Y9 i Hele £.90 1 AN —%

o O U i e 33 ) g
ZUEY) e %Ve ) ol b sle Yoo (S 2L e %6 e) aal b Gl Yo Lsie iy (ke £.) 1 (modkall =%
C (S
vl gsle .o : aliSyy —*
~Uj‘)o‘9,)loi.° :’Ew‘_*
oyl e j —*
¢ lsie sl G ol gsle o 2 ol -
Cob e A B dusdat Anli) ok LY Al s a dal)
: ddalal 550 ¢ Lals
3l 23 all AV ¢ Osle £9 P O] zlay —#
3l 23 Yo ¢ Osale A P ks glas =%
(G 3 anS vt jeme ol i) il Nl asad e gl VY2 o f -
:w\33ﬂ\:&u
(M‘/e&&\-‘ A‘)ﬂ\g_g@)Y~\V6LGL_;\;QLQ},)&A\.VGU§‘}1@}:\!\—Y~~Te\.::ubk_mﬁ\/\
O—a o all uu\cu_kuﬂ A JJLAAA!‘ C\.\J\e&}\ LASS\ C\.\.}Y\QA%T\ Qkk_moqe Lé.a.w!\ tb).m‘ﬁ\?;;
SV e el o) el el b Sl ol Tkl s Vg Al B Wa WS 00 — g0 Alladl e
T
/ (o paall 3 AU (g glud) eI 2 layl
VU6 Lsta i) iy i de giidll jabaad (e asll [ a8/ aloa VT 508 Ll gea Uiy Al geal) 55 0 g —
~&&A}%&;e\‘);ﬁ}lﬂsi\”cﬂm\e\);#\-ﬁ.ico;\}ae};je\‘);}lésoncc\ﬁe}ﬂe\ﬁ#
G sl ae¥) cilpagil Wy SN S0 50 %Y ¢ zall aall (e % N sa ey D) (e s gisall 128 —*
o Leie %Y+ dpa sl laliaW) o3a g ol ja Yo Wsa ligig e bl dua sl 2,8 cilalia¥ alladl Jous il ey
v daal e %Y ¢ il Jal
d_\m\_m.u(u}_\;uku}\h\”f'l s YA e\.cCLu‘}]\é.\)m\.d\ Gliti gl bl jacaall Cgaldl jies —*
v omnd e %Y ¢ laal) (e % ¢ Llaiias (LY e %V) ¢ sl seall agalll Lie %) 0 Al giall iyl
:.sbgum:i.mls
+33 e bleas agal Gh YYYOVE daall aalll il gin a5 AMAYY 2l piad Yo e o/TFY B Y e g/V)Y et agal —*
¢ lglatieg gl ool Yoo o piad sl i ol %
~QLJ\\‘L~:G“JLAMY\—*
p clilie : Ludbus
(et el 38 sl alowy (B (yha JSh aia £0 Lgiad 8l sa Rl ) W 8 )0 gt ) + sl la ¥ ema iz JNY (B ¥
v oo Ael ) clhilan (o aead S e VOA 2

I -1



(%Y ££.0 N LGS A ) ok s VoY N 2l

v oh sle T = (i — o jiia — cliay ) daalill 53 2l

' MJJJ‘EQJ}M/O\%Q‘}M)J‘ O b Gsle OF S (uall

v s b osle 0 P Aygdae b gdgdae dga —*

voob osle Yootp) il de ) cldlie -

: Jualaal) 256 @ el

¢ Ui dn JUle V) dsa dleals %o U ksl Jualaall (po S8 Fa Josi ¢ 25Ul Gy —*

C oAl U e % ) 8 (AT Jiiy e cilee )iboand) sy b eadll Jpeans b 8l —*

VoA auge jlan Wi agia jhle Yofr Leied 4l bsie ol ol A VY Ali casill (5 gl o gl el 288 S

-\YeVv.



el ) 435 8 (pigpll uaas B M cigin el cladia : Y
Distillers Dried Grains as a Protein Sources for Ruminants

General overview : asle 4%

Introduction : 4asia

O Adlide cile 5 Legie iy cadall Gk e bl (e 58 llia g ¢ 300 ade clatie e callal) 8 dadd o 30 ol
distillers grains kil xili Jiu + distillers grains gl juall cilaiia g adall Adlad) 38 Hlalld ¢ 4813 i il
43e 1S L g (S 401380 5l 238 corn gluten feed 5 3 b gigla zin Gadall 4ok )l 48 5kl 5 ¢ plus soluble
daiaal 50l g kil cladie ¢ dry corn gluten feed <ila 35 diagigha L) Gauiy lehiad (Saadl (e ) dada
o Sl Ly« solubles Ji g o) DLy s ol e dry distillers grains

Wet corn gluten feed (WCGF) and wet distillers grains plus soluble (WDGS).

o gy ¢ WCGF Je allall 3l &8sy WDGS s Al bl Glall fadall Je dglull cladlaall dulle
. 4.\.;.»\.43\ PARYS @MM JJ.\A.AS e};ﬂ\ @.\.\AMMBJ.\.\AMJQY\ AT

Wet milling : <ol oadall

DA ¢ ¥ Hasin claiiall e yie ity ((Juadl S Y 465) Adle sasa dae o 53 st dlee ala )l (alal
starch Lally corn bran 3_ il 33, (N 3 3580 @b e Jealliy apniill g ddUaill gy slall 8 501 jesd dileadl 022
Alag  4gld (Qlss) S ey germ  gaally Corn gluten meal (0sis ) 308 Cdisls G
50 & siiay 53 33, (e Wila wet corn gluten feed hajll 3,3 adgiga ol3e <y Soluble components
s $3 Dry corn gluten feed «alall 5,30 ad g3 6la cl3e 5 germ meal 5,3 (pis (355w ae Corn bran and steep
doalill DAl 8 Alle @l giua o138 208 Laie wet corn gluten feed dajll 3,0 adgigla olie 0 Ji Al
vl ol adl b ke Al o sla £13e (alisg

Sl Ll 3¢t g ¢ 3 Cpia @smie o 3N B3 (e et (g g AS) A8l steep liquor adill o) sl Sl (s giagg
« A8kl g alall o gl (e (Ao Wl gine WCGF it AS) il (3 gamua g 33 3 Steep (e (asd

(€9 ) Jsad

The Ethanol Production Process (Wet Mill)

Giisodl ) (DIP) %A+ M sa ruminally degradablec jiaall 8 leacas Jalra ala (4ii5 5 %YY = YT WCGF (s siny
bl okl dlee Play ¢ @by Suall awadiud Gdig 0 a9 (DIP = degradable intake protein cllgiud) jusidl
3o Ofisla Beaae Cun ¢ WCGF Gasad p i lain ¥ 1285 ¢ dpalle @lsul (& @suns 503 Odisla (8 samse Juadly
bypass protein (undegradable <l Cigsdll) %1+ o DIP daéé %+ ¢ W& g n %7 M (5 giag
coals Mol e QR Y aal ) iy S GEN s das daal 5 3540 5 (intakeprotein, UIP)

GUEAYY g + bran I steep o dandll Je @b adayg G ) Gaend N WCGF, stock et al (1999) asiy g
= Wi xie dry — rolled corn Qi Al e WVY0 = VY s 5 9a3 WCGF (Jé steep added 4uS &
+ WCGF i Steep added b 55 sl (465 sl <3S 5 Sllall 28l se(DM)ide %7 +=Y + il sane

dry milling : Glall caldall

distillers J9 sully gl uladi cilaie ¢ Distillers grains casadl julii Ciladiie ziiall (558 Cilall ookl dclia b
Gl g ¢ Ak el iy OIS 1Y Loy clall e 38 5l ¢ distillers soluble kil Jil sus ¢ grains + soluble
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The Ethanol Production Process (Dry Mill)

CO, Scrubber Distillation Columns
Corn Delivered to Plant Grinder Cookers ; Fermenter ! Molecular Sieve Ethanol Storage
$ ii i { i

1
i
i

Distillers Grain to Market f{o:ary Drum Dryer Evnpma!ia\ System El!\.anol Transported to Market
! i | i

Thin Stillage or Syrup to Market :Waet Siillage or Syrup 1o Market i Centrifuge

h Adlall g Ak N inleall ola (PIA e anels padind (Al deliall i 3 jeeai LS ol dleadl agd draaly
Al juad gall ki clilie e la) ey » claiidl oda 4 L gl e ooal Al (e 4 Calias
AUl Jsaall 8 LS DDGS (e Aladiid 5 ol Jiadl Cadac WDGS () Cptig daalill 30l o 3 gl 20 ) 4am
Table (48): Energy value of wet vs dry grains
Control Wet Low® Medium® High*

Daily feed, Ib 24.2b™ 23.56° 25.3° 25.0° 25.9°
Daily gain, Ib 3.23" 3.71° 3.66" 3.71° 3.76"
Feed/ gain 7.69" 6.33° 6.94" 6.76" 6.90"

Improvement:
Diet - 215 s 11.9 (ave.) ...........
Distillers vs corn - 53.8 JTTRTRRRT 1> I - S

.2 Level of ADIN, 9.7, 17.5 and 28.8%.

b9 Means in some row with different superscripts differ (P<.05).

3,3 Qs dae Al )l galdl e cldlatie Jla) () 2a g Finishing cattle dsledl) 5l & 85l e cjlas (B
e e Bl aganll ki clilie eyl A il oda magy JUI KA g ¢ il 338y sat 3ol cidac
oA e et dilall dad o e gl Cua 33 ) 4G gt Al

-Yed o

* The nebraska corn board at 1-80-632-6761 e-mail K.brunkhorst @ necorn. State. Ne. us.
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Schematic of the wet milling industry resulting

Schematic of the dry milling industry with the
in wet or dry corn gluten feed.

feed products produced.
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Energy content of wet distillers grains plus

solubles when replacing corn at different inclusions.

200
< &
— 150 CUR A : 554 =
g >8- =
5 & ~ € >
52 100 = -
=
v
=
w50
0
T T T T =
0 10 20 30 40 50
Level of diet DM (WDG)

Composition : s sbaSll S il
G oATs il G daal g CUBEAY) sda g ¢ gl i cilatie Calide (a8 Y sae JE Jsaall ma
I Jen e A8aY salall ad b casklll ol a1 (alell g 1Sl e 8 gt Ban g (e LSl a3a g ¢ gl Baa g s
b A T leally Cppailil) Al Aleadl gkt ) iy A
Yoo X =(Y\/.~%) AN Jelea uwag g

Lo giall
Aganl Lagd A8ladl salall g dysha 0 (b 28030 jealiall adl duillyg ¢ oloV) il (bl o Ay guma Jpanll 8 48D a4
b s N 55 Cun Bkl Cosaal) ke claiie g Calias 88 <y s Gl Laty Ak ) dleed) claii Aali 5 58
vl e dyand] dlledl g Zial) o8

S T



Table (49) Nutrient composition of selected corn milling co-products

eedstu - teep
DM 90.0 44.7 60.0 90.4 34.9 355 45.50  49.4(49.0)°
SD 0.88 0.89 0.05 1.7 3.6 14 NA 1.0(0.58)"
CP,% of DM 9.8 19.5 24.0 33.9 31.0 23.8 NA 35.1
SD 1.1 0.63 0.51 1.3 0.9 1.5 NA 1.1
UIP,% of CP 60.0 20.0 20.0 65.0 65.0 65.0 NA 20.0
P.% of DM 0.32 0.66 0.99 0.51 0.84 1.72 NA 1.92
SD 0.04 0.03 0.04 0.08 0.06 0.27 NA 0.11
TDN, % 90.0 90.0 94.5 101 112 112 NA 113
NEg,McaI/Ib 0.70 0.71 0.80 0.78 0.87 0.87 NA 0.88

DRC= dr?/ rolled corn with NRC (1996) values, WCGF=wet corn gluten feed from two plants, DDGS=dried distillers grain +
soluble, WDGS= wet distillers grain + soluble CCDS=condensed corn distillers soluble (corn syrup), MWDGS=modified
wet distillers gains+soluble, steep is steep Ilquor from wet milling plants.

. DRC values based on NRC (1996) values with approximately 3500 samples

© Values are from spring, 2003 from only one plant in Nebraska that produces DDGS, WDGS, and CCDS with standard
deviation based on weekly composites.

DM values represent variation from daily composites for a 60-d period. Other nutrients are based on monthly
composites for 2002 and half of 2003.

€ Values in parentheses are monthly composites for 2003 from one plant in Nebraska, with assumptions that is a mixture
of steep and distillers soluble.

b

Table (50): Wet or dry corn gluten feed or corn in forage based diets for growing calvers®.

Forage Corn DCGF WCGF
DM, Ib/d 11.7 18.0 16.4 16.2
ADG, Ib 1.16 2.25 2.15 2.36
Feed/gain 10.5 8.10 7.64 6.86

“Balanced for 11.5% CP.

Use in forage diets : <oy & Lealadiad

il cDlaall sy ¢ Feed lots b driae GPle o Ll s bl e lole 8N Jeaall sdam

& Uaidic Forages —ilally ¢ il b 4als forage diets ddle 3De e L N1 developing heifers

doguaagall LYY e Mo (5 giaa corn gluten feed 3 3 Gaisla (5 gian g ¢ Clila¥l (ars alliing ) siu gall g oy gl

dala i SN by jSoad (gl ALl (8 B2 jalias o (5 siai g degradable protein dajall Gmdsadl o 50

+ Forage — based diets <Dl lguld 3D &

dalll Jeandl dry — rolled cornailall 3,30 o) 1S wet and dry gluten feed «lall s ada 5 AN (i gla A5 jliay g

« corn stalklage 3 Al &l (g el g Gl sl Gud e sdam A

Gosaill Jane S5+ A1 Ggaill ¥ ama Gy ¢ L sall 333l Cinia ) g% 558l il o) sy

Qigaill A Jadl WCGF b il (iigladl g 330 e Judl wet and dry gluten feed ilay aday (poslall  Ala)

oo =) DCGF alalt 530 u.u}u The apparent energy value 4 _alall ddlkll 4y ¢ DCGF lall [ A3

Lol a0 30 028 35,30 e %£Y LS| ¢ DOGF (e %%+ el WCGF oaball 5,30 o sl Lainy 5,30 (e %0 »

+ Forage-based diets <>eY)

gy Ll Jaa SilE 4y GF (i slall g Cadle W Lewlad 3D 8 A83all aliall jlias jaeas gluten feed (@ mSL;SLU

Dle¥l & sl ¢ Dls el gl Slies jias GF Giiglall A DIP iy ¢ G s o Qlla 3l Y

undegraded protein , UIP; by pass iy » 4dlal ) duildl ZUas 8 W) a¥ls 8y (i SH 8 A jall daidia

« metabolizable protein (MP) Jiell (4 gl clalial dulasil

Jranid) ol (0V) Jsaa gy Dsfusilly Aa ol Mo i nll Slee saae ((Gla gl ) gl pladl il g

« undegraded protein 4a_all dlle Glisig pn Ao ddall @ jplad (e lgle

Table (51): Escape protein values

Source % protein escape

Soybean meal 30

Wet distillers grains 60-70

Dried distillers grains 60-70
Distillers soluble 30

escape protein Adladl cledl Gl ad o) zadas Vaa g Aygluiie gl al ) aa s A8AY e Al saad) A5 ey
S daghl s gaa I s iyl innate characteristics abal g 4 kil Glaall N aal) gall uhaii o gl
it s B slie o Al g acid — detergent In soluble protein (ADIN) — PR R IR PN

+ heat damaged protein 3_i_alu
¢ simgdll g Gaig ) D ALYl Adal) il I Stocker calves dn il Jgae 5 dalill Slaall g ) ladad xlian
¢ gl pdi 8 gl GlilaY (6Ss Lalie A8Uall GliLLIS aadius Commodity adlaa¥) dela udi IS 13 8 08 5 Saa g
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¢ dailall o ey Cpaiiall (e A8l LAY laa dudlic clatiall @i muat A8 drought conditions —sliall e¥ls Pla
b clatie Gl (drought) dabidl bl yaas ¢ cgoaall (el vie g (oLl 353 ) Caladl 335 (liddl xe
b Adlal phaEl clatia dad ye 32l Gl K0 — 1K dadls Gl Sy ¢ (Bl 108 i gat o gual
ouoall Je Aol 4l Ablall 28 JIG DCGF aladiud of Loy et al (2004) misind 2y « (s 80 Jgaall 25355
& Ali Aae 00 aladnuly dpatall daladl 3 )WL TRT ol 45 jlae 23 45 a3 3y ¢ dgalill SOl dpdand o33 8 s alail
Oy haid DCGF il g grazed winter forage axaiu) TRT alai 35 « across two years (liiw saal dldas S
o Ol Slilial 5 G j0 xe Winter grazing sam aladiuly

Table (52):(\:1(\4eight, Body condition, and conception rates of heifers in two sy\stems

CON’ which were fed hay with supplement and TRT which used
increasing amounts of corn gluten feed along with grazed winter forage.

Items CON TRT

Year One

Pre-calving BW change, Ib 100.0 98.3

Pre-calving BCS change -0.16° -0.08”
Post-calving BW change, Ib -100.1 -98.3
Post-calving BCS change 0.16 0.28

Year Two

Pre-calving BW change, Ib -5.1° 12.3~
Pre-calving BCS change -0.75° -0.48"
Post-calving BW change, Ib 2.82 0.04

Post-calving BCS change -0.30° -0.57%
Pregnancy rate, % 96.1 96.4

4 Unlike superscripts within a row differ, P<0.05.
Unlike superscripts within a row differ, P<0.10.
Percentage pregnant with second calf. P-value reflects chi square analysis.
major implication 4 _aill e3¢l (jsana Sl S5 dpalill Claall ool g gai & Jaa gl QI8 (3 8 llia o) Jsaad) (e
o dalill Loa g Jlaadl ela¥l g sadll o Jaleal) A Laiy LaEl oA ( Aaels ddac ST 3N 53 1LY ) sl | pealads)
L) it DDGS & dddall Jall 5 gaall oy  (Stalker et al, 2006) DDGS Alasiuly dglia 4 a0 ol jal A
e =05 DDGS Ao 4l ¢ ( s VYo e\dilm\) O laall 03] dBUall g (yi gl Claliial dudazil Lag ga g allai
Jaza (dj)'.'\.'\ﬁ\) cuodl e hanll 45 )i pnall Ala uan g £U oY (B 3alsl B b Geean I gl SliAN iilia
giliall Jde e N g DDGS aladiuly dae JSI ¥ g3 ) +. €Y Adaill CallSs 3 58 g3 & Oailalaal) DS %AV HS Jaall
¢ =N e i) xe Gy sl Al Jilie
sle (5 ga3 Dl A dry distillers grain (DDGS) 4wd naiil Crossbred heifers s dlac VYo e 4 )8 &y jal
o Elaall ity ¢ Lo sl e EDS ALV A5 Al A sl A8LaY) L8 il high-forage diets dlle A
SO g Ly Wl o ghe Je i) oda Cwady + dry rolled corn (DRC) 5l DDGS <libial g anlill (G5LEaY o
) A sluiie Gl L sand O e
QB )Y E Qe VYY) f sl sai Clasly S G pn CSlgiad Lo gy ClELEYT L] et i cDlaall o el el
Gl M ey + (0¥ s2a) on althernate days 4l ol 8 Ll s Al claall 3L (S5 o Ll (g
¢ DRC L cadd Al cllaally 45 lia 3o i8S f€) culS g St 550 8 ol ) DDGS L cand Al llaall (4 304 3
+ DRC (3 et %YY DDGS U 44 guunall dudliall 48Uall 4o il g

Table (53): Growing calfdperformance over 84 days when fed native grass hay (CP=8.7%)
supplemented with either corn of DDG for two levels of gain. Net energy was 27%
greater for DDG compared to corn (Loy et al., 2003).

Low” High®
ADG, 1b/d Corn .81+.06 1.571.05
DDGS .99%.05 1.891.05
Feed conversion Corn 15.9+.5 9.8%.5
(DMI/ADG) DDGS 12.8%.5 8.0+.5

: Low = supplement fed at 0.21% BW, High = supplement fed at 0.81% BW.
DDGS = distillers grain; DRC = dry rolled corn.

lale @i WCGF (s 4a_all lhgiwdly grazing corn residues «DleW) apiai (& ula@ill culatiad aladsnd Al
Corn gluten feed (CGF) Je 4l ld cblull solaidl y Sleaat Qs Gulad Je g3 il 8l de o 0L Jsaall
Lal allss i g stocking rate on corn residues s ((<lall sl bl Je agll / G [ dly e - e.+)
et Al die 5 (WCGF) o [ 38la sale Jhajy Yoo st Jsnall )siusilly i gl lalgial dplaaily + %)) doray
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) Corn processing : 5l calae
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Subacute acidosis U« Kerhbiel wt al (1995) Lay sy « (580 2 5dglise Ao 55 38y 3D 8 Ll (5 giaa
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) vl

Gsind 3D o Al Alla 8 las ot 33N a8 Cwl€ 1Y a0 — S dadla 8 saae bl 3y sl
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Table (54): Effect of corn processing when fed with wet corn gluten feed (Macken et al., 2006; Scott et al., 2003).

25% WCGF [ | [ [ |

(MAcken et al., 2006) Processing method

DRC FGC RHMC GHMC SFC
ADG. b 4.23 4.35 4.21 4.24 4.33
Feed: gain ratio, DM 5.49b 5.29c 5.13 5.05 4,91
NEg (corn), Mcal/cwt 70.0 73.4 76.4 77.7 80.4
Fecal starch, % 19.2 11.8 10.6 8.4 4.1
32% WCGF with calves
(Scott et al., 2003) Processing method

Whole DRC FGC RHMC SFC

ADG. Ib 4.18 4.24 4.17 4.15 4.25
Feed: gain ratio, DM 5.92 5.52 5.32 5.26 5.18
22% WCGF with yearlings
(Scott et al., 2003) Processing method

DRC FRC RAMC SFC
ADG. b 3.98 3.95 4.02 4.22

Feed: gain ratio, DM 6.09™ 6.15" 5.97°

5.54°
" DRC = dry rolled corn, FGC = fine fround corn, FRC = fine rolled corn, RHMC = rolled high moisture corn, GHMC =
ggglélnd high moisture corn, SFC = steam flaked corn, whole = whole corn.
™" Means with different superscripts differ (P<0.05).

DRC, FGC, SFC and HMC processed as rolled (roller mill) and ground (tub Mackken et al (2006) s 285
Gma 5,3 Aldea of (aiis Whole corn Lelesh 5,3 e 43l 2y o1y WCGF %Yo (s giai (30lay Jsaal grinder)
+Lsima c«\f}{\j gaill

Gsiad ¥ 30k ) oS3 Gusle e S WCGF e Allell (5 gind Ladic 58 48k o o el gia) HMC el U all
s oA elae b Ay xag ¢ WCGF 4o ginddl 30l Al ad W a5 Sabaall 30d ) I3 g mitiiig ¢ ( WCGF
e as VA Bad Jgae 403 5 4y ja8 Ay + WCGF dysiaddl 30l (e L aal (Dl & jedsl WDGS (s siad 30e
: L s gia e

. Whole, DRC, HMC, a 50 : 50 bend of HMC and DRC (DM basis) or FGC

Jaxa ) 3l i) cuilSy €I gt cuhael DRC, HMC 5 HMC + DRC daslaa Je codan Al 43l o C._a\.d\ & ekl g
Sterm — Flaked Je (535 Laxie Zailad) ) Jaa o LS whole 30 Je <das Al 48l pe ( paidie A Jigad
ol Al Al clleall 13 7 ga gl 3o ) jley ¢ danlie 3: 1S el oSy Al corn (SFC) and fively ground corn
Silly Jaadl (50 2350 1305 ¢ WCGF 4ysinall 3Dall (5 sbue WDGS e 3Dl s gind Laie dlaind Lelsi ol 5,30 e
v WDGS e @bl 5 s Laxie 5,300 e clebeal 35k Juadl 38 yed]

Combinations of Co-products : <abaall z) o Jadlia

wdi 2 WCGF , WDGS (1« DS plasiuly Feed lots (e ol sl seh Midwest & J gl ~tl 8 Glew gl as
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« Nutritional profiles
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Table (55): Effect of different inclusion levels of a 50:50 blend of WCGF and WDGS (DM basis) and
forage levels fed to yearling steers

Blend: 0% DM 25% DM 50% DM 75% DM
Alfalfa: 75 5 7.5 2.5 7.5 0 7.5
DMI, Ib/day 24.3° 26.3™ 26.5” 25.4° 26.1™ 23.0° 23.6™
ADG, Ib/day 3.99° 4.70° 4.57” 4.55” 4.56" 3.86° 3.93°
F/G 6.10° 5.60° 5.80™ 5.59° 5.73™ 5.97" 6.01"
A,b,c,d Means with different superscripts differ (P<0.05). all diets contain a 50:50 DRC-HMC blend and 5%

supplement.
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« DM
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New ethanol industry co-products : &l J ¢l debiva gzl o
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Is a distillers co-products feed produced as primarily corn bran plus distillers soluble produced from a
hybrid wet and dry milling process.
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Conclusions : zliiuy
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Feeding dietillers grains to dairy cattle

Introduction : d.sis
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Table (57): Chemical composition of corn gluten feed, distillers grains, corn silage, alfalfa haylage, and soybean meal

Dry corn Dry Distillers Corn Alfalfa Ground Soybean

Gluten feed Grains Silage silage corn Meal
Dry matter, % 89 88 34 40 88 90
Crude protein, % DM 25 31 8 21 9 50
Rumen Undegradable protein, % CP 30 50 35 20 43 43
Fat, % DM 3 13 3 4 4 4
Acid Detergent Fiber, % DM 12 17 26 35 3 8
Neutral Detergent Fiber, % DM 37 34 a4 a4 10 13
Lignin, % DM 1.6 5 3.5 8 1 1
Starch, % DM 15 5 31 25 69 1.7
Calcium, % DM 0.13 0.09 0.27 1.4 0.04 0.43
Phosphorus, % DM 1.1 0.91 0.24 0.33 0.30 0.74
Sullfur, % DM 0.50 0.63 0.10 0.25 0.10 0.39
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Energy and effective fiber : 5 si'sall ¢ Alladll il ¢ AUl
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The energy contribution of individual feeds is a function of other feeds included in the diet, there is

interest in knowing the baseline NEL value of individual feeds because most formulation programs
require NEL as a nutrient input.

1.03 = WCDG —U NEL ad o 7 88 Cus Lua; 5B Leall Jgb €y 50 Jae Jad Lexie 48l 0 CDG (s sisag
LN ¢ 5y Sliee < sl ;\;\r_ CDG ) <) el jally ¢ NRC o2 ol e el %Yo-Y+ a5 Mcal / Ib
NEL af 3 sl asmy by S o 43l agley cubidiall e iy ¢ 480 Zals dafd 53 jdime iie) 4k p geingal
D) Jaras (a5 NDF Gaali) Ll alall dpacagll Aail 5 (5 sall oS il e CAAY) @lld aciny CDG sale
v sl dasidl 5 AY) Calall o ge danida

Effective Fiber : 3 sigall i)

chewing activity fadll 22 PIPARA & stimulate rumination i jia¥) auii Je Jany 4d) afiay Zidall e 6 a0 2
¢ daxpb pH Qb g Ly g 3am daa s S 350005 (5 S Jasa 8 3acliall Sl S saliva secretion el 3 «
Joiy SLY) aas impede Ggm B 1.0 e pH G e i 1 Y5\ VN plaal dodanlly cplaidall dadgy yadWi
aly VFA 5Lkl dgaall (mlea¥) oy i Gaes sl e jise Jad 4l 3 S pH o aiayg ¢ Gl Gas g
diet of b4k uLu); paa I3 3e o Al dhidll (e 4ild @iy K is buffered by saliva el adaii Jad
O@ iy o okl o Qlalll 8 gzl s g ann K3 Aadl 5 gl LYY (e 3 S 2S5} longer particle size
J8 1agly the amount of time rumen pH was below 5.8z« Luls ks ;) < 19 mm (e sl Al s e 4l
bl Galay o ) saall induce sy Lalall daea 5 excessively dal il g 3o 4ada g 4l gda iy da (S0 Y g Al
A aa g taa.d\ Lli Ji o) Ay TMR (2 aladl Jlaiiid sie CDG Hlaaiud 135 to sort out ration ingredients
CDG laaiud ol infer Yl Ghiall 138 3 ) pally 00l clale aoding ¥ gy v Sl ial) aaa jrag dages
v A pH e CDG aladiud fime Y Sa 3Dl O 5 e 2 ¥ 1850 (i8I pH Gada I sa5 dadaal 8

& WY (5 )5 pall (eé a possible risk of subclinical acidosisaldiaall y 4iSaall 3 ) ghadll a8l @GN Al aic g
dadell (5 giad () g ¢ peddll CYaea 3:US ae nON-structural carbohydratescl jua g SH g LYY Gl sl el
JBYY e cliyall e %V im0 S ) s The penn state particle separator alaaiuliy NDF %Y .—¥1 _le
vhiag v.Vo Jeh

phosphorous and sulphur : < nSl g i odl)

ety O amag ¢ el g ALl e 2 3e ) el g (B Adasi el b gl g Al ealiad) e VT (5 giae (J
Ll W) sae 483 ualie o L gial a2 4als i€l e dae 300 8 CDG Jlagd 3o o) ool duile s
¢ danaa JSLie ity GUN) Aalil it (b aalid (g Sy sl (e Aulle st e (g gin

ot et g aly L3R ualiall 4 oS) i gl oY Al JSUie ey Lelal ol 8 50 Cagy baend Aladiud ¢ G
S e ue oo i O glae ol a) e Omoadl S G g JSLEAD b3 a5 A sall s duadand) sl g
v gl G sagasal sualial sdgl Jpalaall dlasinl SV »leull s age e Lty clilia (s Galaal

- Y1A L

* The nebraska corn board at 1-80-632-6761 e-mail K.brunkhorst @ necorn. State. Ne. us.



Wet versus dry --- practical considerations : adulat ¢ el — ciladl Jlia bl

ol e cloall Alla 8 (s shusia Logh 3030 jualinl) s ginay Bk 5l Alla Ll 5 gea (3 cageall ol claiia s
& el 0sSy 3 RUP ¢5a b diiall A e (5585 38 CDG i) sen 0 Jeinall 5 ubael) CDaal s ¢ ddlad sl
a0y 2 i small Ge sl o o sl e vie Call) 2l 8 jpa CDEA) dllia o) ey dale 3 CDG dilall 5 suall Alls
A 5 gaally Al 3 Jrsail 8 ol B 5 GaeS 8 (35S ki) 5y el (5 gint (3N ) gl Dhgiad o

A ((Aalal sl Gl e ) Ak o) dila CDG %00 s gins 3De o il gl cdad colll 8 e o A 0 g
i Qi) (8 seall (s iy ¢ Gl U Bl S GLINY acan o colll S o) ol Al b clidial Ay Laaly
e el b cpanl cilplSe Dl ¢ Al S ame aig ¢ Liadl aly (e dileall Jeii Jelse sae afi ol e
sgall Junid Adlall Jiill iy paey sale Jadi g Alish saal i piiall op A3 ANSA) aae g ¢ 3 eaY) Jgla
(b ) Ban 5 b i Ao Jal) ol 3 L) ¢ i) Bale pras 23 il s ) pige (e Bams A el calS 1Y Adlad
Jaee ol mindful Vsas Jiall §saSay o) Guall Ao cunyg dualias 55 s Allad dada i 5 geall (IS (565 o (Sadl)
o L gl L saas cany dukll G geall Logac 5 ¢ Alaaall 51 jall Ga o s dudail) claes o adiad 5 geall s3g) dlusl
oyl A0 3N ARyl Ak ;b sea b il (a0 alaiaY) (e 2 3es ¢zl the pile geaSdl Gg el (e astll JaY)
Adlals 3pilie 4ol calinlt 4l o Liad 5 ¢ ASae OV ama J8Y sa3y alall olud QiS55 OXxygen exposure (awsSH]
Qi 4 Hlie) 8 AY) ae DleV) 2da shelf life Ladla Jgb 33031 preservative products ddadla cilaii
vl

Considerations for feeding : 4l & & e

Nutrient variation : il jalial) el

cilaiiad A8Y ualiall 5 fine B AV (e Agle Aan asmg AV Hle DK ) i A 5 il o
sl phdi Clatia 8 HAN gl (5 gl @I Je ¢ Llpmany cilan gl G o U1 s g JA10 ol gu agual) s
%Y =A 30 A NDF aling ¢ %Y=V e aaall (5 fina B Jagale DAl aa %YO-Y0 7o i (s2a B alids o
¢ %N = A e sl

Gl ) 9 el 43S e adiny DDGS (o8 4aall jualial) (5 sine & CDEAY) jilas ad) aal o Gla) e iy
Adee b Y LI CHalY) Anig ¢ i o8 A0 ealiall AalYI (sae b SAY gl S5 pas ¢ cagall e
v CENAY) o8 Jayal

gl gl G g Camin (5K 8 AN Clial) 380 3k gy Gl sg b aY + 0 € ale | g dadla (& cld )0 Cian
2385 ¢ Lles Lebilaty cilisadl o wie aen Ll s dind (1 Jebaadl il s Gl o 30 (S5 5 clisall i
aliall 2385 6 g b Aleal) AlSe) ot el g all Al CABEAY] 5 A siall el Clen g oy e Chgus
v ool Al g A

Feeding levels and production responses : AaliN) ddlaiud) ¢ Al b gl

JS b ) eaindl 5 sinay rad) Gl alinll e dae e adiad Cua CDG Akl < anay Gaea sl Jeaisd) (e
8 Sl s el e IS Jae gl Ll cilaine Dlal il siee 3205 Ll e Ao By ¢ daliall Galall o e
Gl ) CDG &bl (s ¢ adall JEN) 50l duulie 05 38 A8lad) sald) bl e 3ildl 8 %Y )0 s o
O Cuas Aalie e DMI ) o ae s ¢ 588 Ol 8 ddasale je 5585 B &b aay DMI L}QBJ\.‘;;-‘,}‘}:} A0l
claiia e s sini G0e st 300 Wla s il g gl ol 5 se Jinay cilall il anny Al )
; cagall kg ek

e S Lo sgiad 8 CDG ) s ¢ a o) Al Y 8 ol pU o) sy g lilalS CDG el Ay iy
RS Ao A% L afiay Al Jal gl aal diay cpall e el 5 sl 8 (Hlad paall 8K ) Sl Galitie %V Y
¢ Al 3e 8 CDG pladiul (e aag 1l u.dS\ A

%Y A LA\P LA.:: Mﬂ\ (6 ad Ladie 4\.\)@1\ J\&Y\ d.\)u: Lﬁ RIEN adlls PRI CDG J\.\.ﬂ;\ L.A‘; uLm\JJS\ uAS\ Lud;}
ihie (ubia (e proceed i cay AilaY) Jaes G 3Dl & CDG pladiud vie Ulee 5 ¢ dpaa (mbea) %0 « NDF
8 blee 5 030l clde s calall 3 50 03¢] potential availability 4abyl dled L8Ue cpaiiddl Je g pace 2
v AdSal ) U adge (e de 3l

Ay S e alad GG s sayaad) ARlel DGl 5 A0 ey ) Gaag AReD G 0 o) saaa Adde (o) Al
dodlall y 3 28 ALY 58 dayg (3124 bJ.\ALs@‘).\LS.\!‘} oadall clanial dually g uadll 1 e lgdig S @lig Saag )
9 2 el Lagy IS Cile 438 Bala (e oSHI i oD 3 sal) el 13 ¢ Al saladl @Dlgiud e 4D
o glaall el (e Ly 5 %) =0 (i

S

* The nebraska corn board at 1-80-632-6761 e-mail K.brunkhorst @ necorn. State. Ne. us.



o Al Yl liely skl S il cnlll plul s alall @Dl e cllaaBle dady o) g aall Sl sl
@il e Jaall sl e daliaidyl al sl

) Summary and conclusions : zliliu ¢ (aala

il e b il lad ga Lo gad Ciladl Ssa JS) guall g cas deliva clatie pesal gkl Ao Jlet
So Sl g ¢ AaaY sl il e %Y dawshy 3Dl 8 CDG Al GV e 4l cldall @iy ¢ L)
el 8 38 ae Aladll GLIYY ¢ NDF ¢ Gl (o dadin cilysine e CDG 3ilaY) a8 4idal) o) gia) 555 yum
o S) ALY A 52l A0S e Ga ) 0 ) S g e ool (e e das o s gind sl 22 o e
vk i ol 2l e Ll o ddlad) sald) Gulad e didal 3 %Y

-\V.o



< gaadl jadads ciladiia As;;aﬂ\@.ah‘uﬁ( Y )
B! Al ) S ALl ALY ) adl iy ¢ G, (ol las | sdeme el el daca el cilaidl e
05 (o sl o) ol Lol s L gy (RS (e 3500 Al (B (eSS ) il Al jaaeS ]
T ) S i) D e o3 iy ¢ Al sael (8 lld ey dacan b gl Vas ¢ GESH 3 e
S BTN eI
GOSN e el bsmall J8 (g 0 (e daid %V —Yo (8 Gl pay il aall dpdas B LA gl sa Lisall Jgd ans
il Ly JBY) e %Yer Gl (igall il A ciaiiadl gl Aed o ) Fgaall Glad| g
Clatidl o | S S oS aell) z oy ¢ Lseall Jgb a4l %010 i sudly Ball gl il Aiia el
Aa o JB )5 se dad Al S gudly Alal) gl dall) Ay gl ilaiiall (g 0 D (e Al gaad) [l Aia gl
e s QSN (8 Al Aadl) @l i) sl Bask e el ad a (S Adlad) A gl clatidl Gdig s g e
v osad el Bk
i) A8 Al clatiad gl bl Adlad e jell clatidl e Lie Unglie ol adl dll i) e
Jsb oS G J81 o glaall 138 A5 (3555 Lo sake 5 Lpaall b conl 30 siad 8 gl 55 Lyl s O pudly gl
¢ eV xians S gall o es JsaSl atialy gl i e el AslmiBY) 5yl llig o L guall
Cold aliials ¢l gimdl A3 3 ool leasS (punll il A el claiial ot sai il GAaV) i
o pually Adal o gaall judatil dpm el culaiiall g AdaT) gaall kel dpa el cilaiiall 5 el dad gas
Al 5 A s ki) dps gl Cilaiiall g A8l 30 g ki dpis gall Cilamiall (A cull g o) sa C Ml
95 Ofgn ) lgad 3B sl (e Y% o il @ jedal S Aad 4k 30le e LW A cad aily ¢ J sally
Barall Cligine (& gl e BowS Clygiie Caag BBy SIS ade g dyga (i ailh (B G 0 i sl
A Cammg 81y 0 ol § Gy Lpall Jg ey AR die 3l L8 ol Al v elea¥)y dddal)
¢ il Al At gl oladl e e e Lseall O cans A lally i S oS J8 55S0 nll o clad Jal
¢ gl ki Cilaiia Chiad ol il 5 S Aa oy b 3 GESH 35 3 (g S
paiay ¢ Gl gall Liall saall (2 anan K gl Mag AN (B adagl e clel el sa Ll Gl
%) u‘)\.@\ u.uj‘).ﬂ\ Laa 4.1}.\;1\ u\.m&:d\ St u.uj‘).ﬂ\ U‘JM M‘M} 4.\;\.\.1‘}[\ u\.\lud\ Lﬁ ed;.\.uu 4.\.\.\4\ UALA;\S
s ¢ Ol Clalial Aghaas (B o Kall Gl ey 3 (5 giad) Heall Hoa b a5 ¢ s Saall gl g S
OsS Lexie (Sly ¢ O gl claliial dplaril WIS 068 (o9 Saall gl () 2 Sl sl e vie el (e S
svae dad b @l Jog o uSial e il ALY o) e aa gl Gkl 8 LS e o Sadl (sl
S A gl ¢ AV e S8 e Lpamy (815 e Lo aa ) o gl alieag ooy g e e o g (5 )
cLa¥) clalial e 5393 L ge) 08 o8 50y S L3 il o LS ¢ Led Ao L gVl s Sl a3 S0 3
v sl DA (e lie S 6z pdas ol Allad) Gl g (3 SD) L dsg)
Al S e el ol e o rlind Lo sale s ek e ligig e A0 N5 Al Jsaadl clalal
Al tlad ladinl 8 e i €] Al Jgmall Jaed o iy ¢ od 28§ sai diee o) (giadl claliaY)
v e el ddlle
Colad Gk oo s AV GSD (8 dandie Aadd 55k e Lealaad ¢ Gk B SE e oled Gl s (S
v all el daay ) 8 A el o OV VT el (B s all el e el 855 a2 550
5Ll 4SS syl a6 el g Cpe g okl aok GiSH 8 At Aaiill @3 ol gl Hlasid sie
et Ol s Glaa Sy (9SGl daas el AV el Ll Lueg elaad) DA e e A
Bay (fa Al Aidel) (8 o Claa (S (Ja Al dlle aladinl 5 ) (M ABLYL s — 3 dL (5 S
vaa ha
L il (e ISY e audagdl e ol Gig ol g G SI (8 S 55 A a sidagall (e dpied Algu A3kl Al o san S
Ay ¢ S e ke Ofigod) i (8 eladVl Gl Loy A Lead e (A Al ol oSy ¢ A peu
S Jpanll adlyy iVl b il 8 it Gita e Jeantall aill s Lol ALEN o) seW) 8 Slas) 50 conndl
v G e kel g ) o8

-YVvy o

* The nebraska corn board at 1-80-632-6761 e-mail K.brunkhorst @ necorn. State. Ne. us.



Anuad g3 W a5 a3 i goal) ol Apuda o) lailall jg3a b 1(0A) Jgia
Lioall o cams o jledl (g palls Lgiii e g il gual)
S e Sl (g ll e

Lgall Jd s 10 % Cisod e % el el
£0A £9 DDGS
YoA £y DDGS
Yy4 V¢ DDGS
Y4 ‘i DDGS
- A DDG
— va DDGS Waller (1978)
YY4 ¢4 DDG Brown (1983)
— Y [T)WDG
— Y DDG
YAY oy DDGS Santos et al. (1984)"

YYQ ¢4 DDG )
— v WDG paslal

yay N DDGS

Rounds (1975)

Firkins et al. (1984)

b g bl clails (V)

v ol Asdla (V)
A2y Rounds (1975) 4 ma (380 (e O sudly 28AY gl il A jall claiiall g s Aad Al 3 o3 il
crgal) il A el laiially Useall Jsb oS 5y e pf Sy Aghal) Banadl 3 Gaptiane dad 3 peade IS
Gl i SH 8 gl eSS 536 (il Satter et al. (1977) A8 LS ¢ gl e VEF ¢ ¥V a B gl ddlal)
ciih plie) aladiuly J gulls Aladl gaad) el daa jall laiiall g A8l o gad) el daa el Claiall ¢ Ligeall s
Cl s e %T e ¢ Y e o uiall Cogaad) i cilaiay Lgaall Jgb oS 5 g pf Sy e BN b Aatione Aalh Lo
Clagiad S e el af kil Waller (1978) 4 jmar diall sanall 8 dayice dai 3 (L alasiu) & N
Ayl cilaiiall o JS A guanall g gl o cilSy ¢ i gully Adall 53 Cagin hal laita g A8l 3 g ket
Brown(1983) alis ¢ sl Lo %¥4 ¢ €A & J gl Adlall gl ol dpca jall laiiall g Adkall gundl yplaiil
i) g ol il y Ugaall Jsb canS G S (i sse o ool e BV 3 et Gaih 3 g pladialy
LAY Gl e A el laiall %€ 5 Lgeall Jgb anl %Y+ 5 S0 a ssal Sy il o geal
%Y el ad Sy Firkins et al. (1984) 48 jray ddlall g duda )l goall puhalil) cilaiie (yfig 1 )5 e aid o S
3al I ol 38 il Blee (o) puag) 3 A8l Cogial) bl Apca jall Cilainall %06 g Auda ) ageall i cilaiial
dle te jie V) A dadiiee daid Gl il o A0 6l L3s% Santos et al (1984) Al ¢ jadaiill g 59 e ai
st S e YVAY dpm all claiiall (i 3 Hgpe af CulSy ¢ alha (WY gey amd iy Adgyme 303 o (5 s
¢ Ll
ehaill A el laidl il il gal) par 8 SN gl aladial selS Sl drala 8 O sialdl aaaial Al
t bl fa yaell Y liad clal oda g ¢ Lseall b s 4 i
v sl Ayl aliall (5 sine cand o ie Gl 8 (gl soece i cny Wl
¢S (g GAST Ui V) (e U ApeSl 535 e Sl sl ALY A8LY (pe HAS BpeS 25y 1 Ll
v S e el oo e Leslaliial sl dlias a8 ediiua) il gl elle) iy 3 B
o e Joanidl paill ke lag e L) (gl same o i ) gl B e (gl 50lS g g
gl a3 onglal L) (sl B e Lasuo YT (355 2y saeaeS Ll e s Al il sl
Satter S aily— il e %ot ¢ Y4 il un i gl Adlall ganll kil dpa el Clainall e oldiall g 4gle
L S 8 W S Y Aila gl kil A el claiiall i e %00 Jisa o) and Sthr (1984)
wd Langiag Al g e dseal S 055 Lpeall O oS I Ageie el ad olb OVAD e LIS g
%0+ iy O gudly Aal Cogaall il i jall claiall L % €94 sa AHlall gl il A el claiall g sl
ol kil A jall laiall o ol 32 pesi al) @llip %YNY 5 Y49 ili aill Gl Lgeall J b S ge daniS
G ¢ bgall Jb S el i) s (8 Gl las I dae diei & ey (el g se af il ddlad)
Leilie (Ko ¥ Jilgudly A8l Cgadl kil duia el Claiiall 5 ddlad) gad) jpkafil dpia 2l Claiiad) ad () Bled e

_\VvyY _

* The nebraska corn board at 1-80-632-6761 e-mail K.brunkhorst @ necorn. State. Ne. us.



Jeo a3 g Ve X Ligall Job ruS 3 Aol N jnidall (g all e US Aal o A€ (g sl el ol ey 93 il
« Stock et al. (1983) daul g2 5 oS2all duidill yy gla
%+ e OsSE Anubad dide o A3 8 05 aaC Yee 4l haugie Jae T 43 Klopfenstein et al. (1978) o
¢ a8l A3 sal 33 Rilial e Y 30 %) ¢ ¢ g saa Y
¢ Yo 0 gl ABal) Cgal) il A jal) cilatiall g dBall Cogal) el A ) clatiiall i g 8o US G S
IS e Ul S € (e % ) A

Lisall 98 cunS ¢y g Lol Ba g il gual) Adacad 9o o jdBall ubaBill Aule ) ciladiial) @3339&5&3:(01) Joia

Lpall Jod € e %o G, 361 o) il el
Y. DDG
YAS DDG Klopfenstein et al. (1978)
YEA WDG
(RE} EWDG(I)
Yo WDG(Z] DeHaan et al. (1982)
[ Thin STill
Yoo DDGS Waller et al. {1980)
YAV WDG Trenkle et al. (1981)
Yyo DDG, WDG N
YA DDGS

oadlal) A A g L il a8 — dgdaa pd Ol QS B - padlall 8 JAa Y Al a3 - F

Y LN S ¢ Pleall gai o Al 3 Ay ¢ aadill A jal) clatidl (e 23el) ausy DeHaan et al. (1982) L6
Jsb S e %YAA ¢ V44 ¢ VYA (EWDG) dalusall s (WDG) Alisall cosondl b cilaviial g ¢ Adlad) kil cilaiial
Oos OS5 ¢ Aldh Qsall ol clatiey Zoall 3eUS af LWl 5 Jsaadl el e Al o By ¢ il e bl
saladl bl e 00 p 0n) 500 gy 5L 0 e Apubad Alle e Wi 5 aaS YYY 4 il 4y aie Jsaall
£0 ol 5 Al gl ki claiial Aalil) sl Sy @ ) claliial (e %0+ JaD L al) s (A8
latiag Al (gl judadi cilatial doaliy) sl sy Loay 1ol WS ¢ Jall Jdo Lgeall Jsb ol e %Y 00 ¢
dsaall 035 OS5 ¢ lld aay Liabiw o il g (A8 salell ulad o ) o sanallSl 205 jaiy Alalaall Al gl pdatis
Sy s ml g g me BYA 5 5,Y 2 %07 e osSE dpubd Alle o gl aig aaS YVV Gy adll Ay aie
gl Jsd oy 40 e Aoalit¥! se LSl o cilSy ¢ Ala g 50 %Y .0 D) daai a3 ppen 030 gl Uy sl Al
dabied) Adl gl i cilaiial %178 g Aliall cogall il A el Cilaiial %Y £A

Luld Jae Av alaaidd &g Trenkle et al. (1981)38 jeas 4l Jsanll (i g pll joaeS eadl JaSI Sl 4l ai
53 5 Ak gyl 3L ol 8 e 05SE Apubad Aide e Jmall A3a8 2 S5 ¢ O lae gl () Lpasndl 3 paS YVA)
S om0 Gl (F) ¢ Lsaall Jgd S () ¢ sl (V) 0 O (ALt g VL daadt gy Sy Y ge g Ay e
GDlall gaill Jane S5 ¢ Jiall 8 g 0 %Y 5 A (g 0 %)) e G0l e s gty ¢ Lall + 20l ()
@i il Jsaal) 3 US CilSy ¢ L)l decad)l Jonall (A sl CVae (e ot 4]y Lplde apda (555 0 (o 4 sl
vl oAl ogla e s Al Jeaall e (el bisall g s e

Al sl plafil dga jall Clatiall ¢ Adall Cgial) el G all Cilatiall 550 ail Ladle (¥) Joasdl Jedns
ki) Clatia g e o ag adldl Wag ¢ sl sai o e Biaall ugaal) kel G el il il sudly
Ao Cimia dagd Lgd Adlall haiil) cilaiie o)y ¢ ) gudly Alal il Claiie af e o) Al el Cilatia g A8l
¢ lLsall g S e 50 )T Al JBY) e 118 9 sl Al plasill cilatie Wb ¢ JBYY e Lsall Jsd s
x5 Jsnall Gt 30 (& gl oS Ada ) el iladie g G seall b cauS 43 lia Risk et al. (1982) al
e ol IS5, 0 aal YUY ¢ Apdai 5 g o Lgdad B (IS aaS Y () dagiey Jae ¥ Al 8
p o labed) a2 S5 lisaligh s dyides 7Ol Jaslie (e aal v A o leae s

5,3 (Y) o (V) el g3V 3 (g gl DY) 5K oy daliad) udaill Claiiey dac e 353 (Y) ¢ Lssall U5t cans(Y)
Lag VY0 B Jae o i€l cosll ol dangie (S5 A8dall 3 32 5a sall Akl udaill cilatiie dueS Caoaly dac
CuilSy ¢ Alisall bl Cilaiie Choaly deeall g Aliaddl el ciladic ¢ Lsaall Job € aaS VLYY )08 )YV a
el Je elAe LY o T Al eanll 3l

el Huad Ljally 0 gully Alall Cosadl kil A el cilaiiddl il ojlas 30 Little et al. (1965) sl
QS e ) (g sl OS5 Adig saall 300 O 38 (e (05S0 dala) Al il ¢ Jgaadl (pand 32 (B (i)
onhalll dpa el laiidl o) L) gll + Lgall J6d s ¢ J3 gudly Zdlall ugaall uhafil g jall Slatiiall ¢ Lgall Jgé

-y o

* The nebraska corn board at 1-80-632-6761 e-mail K.brunkhorst @ necorn. State. Ne. us.



g i gpually A8AY gaall el Ay jall cilainad) e cadas Al Jsaall Cijedal 85 ¢ Lyall + S gudly A8 Cgaal)
Sle i e Jsmal) 5l 50l 5y ey e Vel Lyl 8 sally J8ladl Copanll il A jal) claial e i
b3l g i gudly BHa Cgaal) udail A el laiial o idad )l e JB) L gl (ASE Lyl + Lgeall b S
L)+ 5 guadly Bal gl il Fpm al) laiiall e ol il g i guadly Zila) guad) il Gy al) laial) e
OSby (oY) A a6 AGlall Alilee Al Aide e Jae VY M0 A ¢ Al A o By ¢ Al cuilS sl (80
Slia S LS+ Lslly Qi sadly Adlad) ogaall el G jall culaiially Lpase i 2 Clae o llin cilS 4 il ol
w‘ﬁyﬂj‘(eﬁ/wb/es'-”)cﬁj‘ééeﬁu)-."Bﬁuoﬂ-’-ﬂ(@ﬁ'ﬂéj\"")Apﬁ-ﬂu&#w&dﬁéu‘%i’
um&w‘ﬁyj\g‘)\aaﬂe.m)ﬂ\‘cm‘ﬁ\cAuM\.\ng\.aA‘}”rucﬂuS.\ebcey/w\J/eas ~.YY);)S...J\;.\.\4§
Fouilly (1 9 gully 2l Copunll il Ay el Clatially desdall 3Dl 8 AaliV) allal syl il ol S
s and) asl s 5ol oled) ALl (48 Losall + 8 pudly Aal) gl el A el clatially decadl 3Dl
claiia) e A 4 a3 g o (Dl o oaaS Y g e) g e et e Al alad) Cead I el G sal
CA Ol Wil Lue s lgae s @ Al ol el e o) ety ol Ll g 9 pudly Adlal) (sl il dyuia el
Gl g rlial axe dle IS ekl clud ol ey ¢ Sl caal Gl se 5 s laall anadl ¢ 5l Agaed) # LY

v S el gl el

-\Vve o

* The nebraska corn board at 1-80-632-6761 e-mail K.brunkhorst @ necorn. State. Ne. us.



AUSY) B A 5,3 bl Al al) gl oil) aladiad (V)
Use of Distillers Dried Grains in Sheep Feeding

25 alg 5 Qe U9 gudly A8aY Cgual) Lyl Agem yall cilaiial) aladind Jlae 2 e Y) e 52500 Sl 3y
ZadY (s laall o) Gue o adied (il clll 2l 2l GPle ) s lee Dleall sai g Gl U Cpas )
Alal Cganll ua® culaiidl daca el claind)l JWal o) oAl @l cnedal Lan ¢ S e ctedl sl
S Las GiSH (e tedl sl a3 () a5 oSl a3 (D ool cPlaal G BDMe (8 %) + =0 Aty ) pudly
o 3auallS A sled ey Gpenill 3o 8 cilatiall @b oot sie Alaal camy (815 Paall Zlal gyl sab 4 i 4
st e (e s giae @l Qgall kil dui gl laiid) O Cus Jadl s sban (6 @A dlyy Jsugdl
e}-\-'-“!&‘ (e pidiag
oM a0 68 3 @AY Jie sl A1EAY o gl (e lain €1 0585 Gladl cadall delia (e A el cilaiiall
I3 sS5 J gually Adlad) o gaad) el dpis el clatinall 93 )30 adaa e 680 (AN 30D Gl UL g B il Cilaciall
pll Jie saad) Gae il <13 A5 o sl ae Laty Adawgiall g Y1 daadl Jal e b zladll dda5 L Alle dpobail dod
oML Lijliey Aall jaadS Vil aadiud o) sy sl A jall clasiall Gl g olaad) sl Gasa ) g laad)
bl Clatie o (¥) s Jsaall mmgs ¢ dashall (5 sime (8 @80 A0S Clua die JlieW) (8 aaai )5 28Dl jaiadS
Al G gall el A jall cilaiid) (5 giat Lein ¢ sl %Ve—00 g dila sake %0 — Y o s giat duh )l gl
o) pd de Allal cilaiid) ded Gl @B ) camd Bpshl dw jlieY) 8 sl s dils sale %9 e B sally
dlabeai) | Lasl i Y aleSU el o)y O el claial
& elall dm g JaadS SO o adied g ) el Gy D) (e B s S agadl abiadd) e Cpu il Gn ol (am s
oe Db dyacan il lacal s 4l 8 5al) Jsl dde gy dya el Gledail cilaiiall el s (81 Lgad ge 4k
o ol il s vie JSLie cu s U N30 Jlal dagn deleal) LS QS Pleall N1 el
clatid)l 3 ki e Jall g giaally v _phill clatiie e 4%l die 4 gaa AlSal g Cpendll ladad S 1 63 gla
T oon G sl 7l sus madl phaiil A mll cladidl (8 Guladll (5 e Galiag g ¢ uladll e Gl addg i\ea'afi‘

& wuua}m\c_wu‘ug\ oy AW claitall G glall 8o e AV I daka ikl cilatiie 8 G aalall 8
O Jghiiall Al dliis u}&wbﬂ\&u\ﬁm‘)ﬂ\u@d\wé&hﬂé&&“cu\uﬁw&}w\J;
¢ astaaded clalial deo i uladl)

dadlall Calal)l 3 gag A ) cilaiiall A0 3N cligSall 1(10) Jg

ostugd | asllS | dasiage A Me | A g | ddls ol <l oSl
% % % % %
Y Y vy A AA 55l
VY CLY YA ¢ ¢ AQ Lsall J g8 s
Y V.Y on—o) VA=Y R AV @ anl apl Gy
s byl ekl ciladia
\ ‘.0 VY YA 9. RN EFVREERR
VEA Y, % T 9. 3,0 Oy gla
\ A N ¢o \V.o o Sl il ela Jslae
s el sadall cladiia
LYY V4 YA R 9. ekl A el ilaiiall
JH guadly A8l o gl
LYY V.4 9.y Yy q. Gilall gl i Cilaiia
A e Y ¥a.¢ A o.—Y. ARl yudattlh (J5) g
- \ve .

US Grains Council, 2006 ¢ T+ + 7 S aY) gl (ulaa 1 el




(poad) / Oh) Adbidall \galid Ja ga & aaS YA 09 gladl duagy (300l AL 1(1)) Jsan

Sl AL G san DDGS 50 z Ok 3,3 alas BV Jal
a sallSl)
1 Y Jeall Jal sa
) ‘.0 ¢ 3 Sl
V.Y ¥.o Jea Jal s
N \ \ (<1 5) 5,3k
vy V.1 ¥.o G g e
o \.e o
vy Y.o ¢ (&si) gy
v, 40 Y.o o]

(DDGS) S seally Adiaal) guad) jubaill dls 2l cilaiial) aladindy cPlaall cppad! @3DIe (1Y) Jaa

pas &4 e S FECEN aas Yo PR axs YY ai) e
\VYYo YA Y1 AR oA viY
%BJS&\
vo YA v Vo
vo - Y. A Y -
% DDGS
v - Y v X ALY °
YA YA Y4, YA véo - Sl (i g
A A A A Yo \E %
Y. Y. Y. Y. - - o
3 3 3 3 e A e A 0B
RTA] Al
4.4 R YY.4 4.4 'R yo.¢ % ala g
At ALY Ao At AELY ALY % TDN
A .14 Y A YA Ve % asuallS
g «.Y4 iy g - A% % siusd

gl phafll Aud gl cladial) e Lday Ll
: Candl) m,'j danll clia g Aality) aladl S

Ol il jaae Ailall Cgall i claiie e Akl A0Sl Geedll Jsae o cuya) ol el e el
G sise 3 ALY gl ke cilatie S0y Adlal Bolddl Guld e Al e %Y+ ) Jeay (s e ) 38N )/
o) e gl b e o Al i LLiaY) iy 4l @ g ¢ cupSly sl s asalisdl e e
JSLERD (ymny el (1 ¢ ALl g g ull | Slian | sneme Adladl gl oyl cilatia ity ¢ et gum sl il snall (0
¢Sy sl e Gl 5 el G
Bl 3l Al 3 Bypeaal) a2 Jdll b eandl 05S5 iad 2 ) 5 Y shesill ¢ gl A b AlaaSle e
C ALY pend 30 b gaall ] Fpca el Cilatidl
Daall Cans 308 (b 5 aal s sl DS e BT+ e pual) il dpm pad) claiall Plal o i
diandl Cilioa s Aali¥] el e a4l 0 A

-\va.

US Grains Council, 2006 ¢ ¥ * *+ 1V S aY) Qeadl (daa 1 )l




Lo (o sall Dl sl (e JS) S Gigald) e cilatial G el i) 3De B G5 Gl e ) Baadl) (e
pspallSl A ) Jgeasll (5l jaall (e 5ol ) Chdual LS U (g Ala el s3a DA Pleall (NRC, 1989) 1
o Y b Aidd M ge Hladiu) die 4K Al jalae I Jseasll Aliine bl ja el gal adlig V0 Y sdugEl)
A jad) laiiall 2350 DAV i Load s ¢ Adall S e e s a e Jatl A el laiidd) g s laad) an sl
(NRC, 1985) I} & & saall dpauad) gon (e S8 <y 58l 38 550k ) Lede andy 28 il g <3S 5al e %Y+ e 5SY
<y Sl daliad) dpaall JSLEA (e Dlad Gaali¥) el Galiasl s Jsliall (mliad) lgie andy Sl dpaw o) Cua

vl et ) daleayl

ALEY) GDle B Ol aladiud Jas Z U dad e i(1Y) Joda

Ay il alie) Opandl) As e IVaY) drud g Al dlaal) il — Jasal
Ods e Y000 — 0 Y0 it Y — Ay A28 3ala ¢ manll 539 0 Yor0—el YO : adll
PR AR RHPWEN Al (V) el G5 e SV = ibgymab
Ods e Y000 — 0 Y0 it Y — At A3 3ale paall 535 e %o e 0L YO : A8l
C)A%\.o_\ ?‘“A'“ Al *(’)?“‘A‘“UJ}U‘%’O_\' L)II}JMPJ}M
0 et S

e %Y E oY) sl
saldl el e el
& ?Aiﬂuu”ﬂ — Al
Lol

A8kl e %Y E oY) aall
Y — dalal saladl il e
Lol ae padiud

S\Aﬂkﬂ QA%\~_° 4.1&}4“
Y — ddal skl Ll e
Lol ae padiud

DA Al — s
Ml hygia Jsd o
CP:TDN
Y.y =

Y%t Ja D S
ol o B (e
aaladl saldl

e %V s A S
o el

Al sl Ld e 350N e

;adda — Ol
4 i olall
CP:TDN
(V) .Y =

o k) e %Ee
Cia — Adla ) alall b

poa/ axS ¥ G 2 Y

uj‘;‘u.:.d’d‘ (e %o =Yo
O oSy — Adlal salalt bl
2l G 5 5 e

Yot r o pmall 035 e WV in
2alad) 2okl il Lo 5N e

Jgina Qﬂj}){—;\ﬁu

Lsall Jsb 58

poif xS eV oo i

%s+ s — Akl DAl
Shall o 5,30

CP: TDN

oy =
oo Anlal e %t Ja | e %Yo = g deSe | %Ee ol auall 509 00 %) s | ola Gfig = (e
1 o Al 5ol Gl | FLad salad il Lo 84N | Gl saladl (el Lo 5N e > G o

L ) i)

NEPEN IS EEEN
CP: TDN
(\) y.0o =

NETRVER PRI

N

gl 55 e %0 T S

PN VBT RUTR LR SN

P Obe
L Jod s
CP: TDN
V.1 =

oV dala il L 1Y) aapsudl g g 50 e Allal (45 (il ( Oig %V (e i) 5y ASA o) ga (V)
S (gl ¢ pao gl Cgn ¢ B)AN) el L st Cuiad ABLGalS Cualy PAlS ety adl ja (5 e pladiul
oo JB 0S5 AaliV) el flE g dpeagd) Cillagl ¢ GV s — awall (35 00 %) 0T (5 s
, sl

ol e Aiel) (0 % e G el st o gislall ki Y Ladi e il ele 8 Sl (s st fé 13 (¥)
el Caaay ¢ iy ABLalS Cadie [ Cale Plal i 28 5 ghall (e adi e (5 gine <13 3D e Adadll — Ailall sall
vdal) e Al (g e %00 S Lo 1Y ua ek

Ofisn ALl e [ Gle Plal maal gall il Alal dpa el clatidl e adipall 5 giaall @il @Dl (T)
vocadiall (e (gl e %000 S Al edas Gual o Jgand) (S

-\Vv.o

US Grains Council, 2006 ¢ ¥+ * 71 (S 4aY) Qgiad) (daa | )l




: dBaadla
e a8 Sl g ) dala s cul€ A — 4 glladll 4 2e) B.\.;}!\)mé::i,)&.pad%‘ﬂ\ GsSe O e
Akl o sladl dasad ddliall Adlal) saa g (ulad e &l 0580 o anad dgslhaddl o ddUall culS 1A Ll g all Baa g
+ gl S LS ) g gl il
: aliey) 3Dle b Bl B gl gial) a8l A al) ciladial) aladiud & jaea
s Al g (g sall e ddliall oliaal) 480K ddlall B gl gaadl udadil A el ladidl daad o) (Say @
v Shall B
< aieY) 3l & A gia Ll Giladl) e Gaidiadl g gl @
@)@@Mu\juujﬂha\mﬂbwu\x\JMAA\AJ\ J sl Cogall judadil dua gell chlatiiall yiied @
¢« 30 s Jie Al Aaddie A00A o e e adiad Al dald g el
DAdlall 9 el ogaadl pudadil duia gl lamiall Aldall Julasl) **
c Al sald) el e ald g p BV e g gian =¥
¢ BoMG A ((Y%or AE) Dtusill (e adi e (5 siue e (5 S
D dua ) cladial e Auial de Lile) el ol cluagill
%Ny e Ohaall et BOe 8 daa el lainl Ao u Y gy @
Sl ddle Jslinall (s N g5 Sl Ky soliail 6 2 A jall Cladiall ddlal (5 gwe 30L 3 @
o opal (5 e Bl A Jslital) Galiss) aa 85 Al el
& siwall (ga Pu\éﬁ\éwﬂ\w}&aJ}&wM}u#\JﬁQ@mMﬂ\th\ °
v oshu il (e iyl
~wmyuhma\yéabb\m‘;d\cw\@)& °
O S s giae Q) @Dle 08 A Adladl i gl gpall pladll duia el Cladiall aladdud (Sa @
» .’\AQ;“
L¢\S\5 A a0 A zladll 30e A5 e ld Al B pdl guadl uhalil dpa jall cladiadll 0S5 o) (S @
'LSJ\AAA‘H.N‘).\S‘ Jam‘)\&awm}quhm%\&&y
sl cadal) cladie o ALdal sie Lile) pa cual ol cilbalial)
Alal die 5 S dan daa 058 Ohall (et GDle (B jstudll ¢ oasndlSl A o) Aaadle ny @
v dsll (B paall (0S5 ) shaa fpe a dig ABladl I eudl Cgaldl ulafil duia jall Caladiiall
B\.:;\J.ag;,g\ﬂj‘@ﬁﬂ\u_"\;;\éi'\ﬂ\J,)L'éﬂ\dﬂ\}uﬁﬁ&)geﬁjeﬁwjg)i\}a;ﬂQHQM\Lﬂt& °
¢ dpaams Al gl dagea Y e aal Y s @l

-\VA L

US Grains Council, 2006 ¢ Y« *+ 7V S 0a¥) Qoiad) Gl 1 daadl




Distillers grains in poultry diets : (algall &e & Lelil gug Adlal) Gugaall ol cladiie @ il
el delin 8 dmy (e die Aalie Clatiall o3 Jiag ¢ Cagall delin alle 3 saaa Caud Ailall Cipal) kel cilavii
st calsall GBle B odigll s Glilidll s jobas Lol guy gall uhai Gilatiie yaig < brewers industry
Onhii Ciladie aline 3AY) Clgiu Ll deg ¢ QLY G b el Gan s dued) galal) Gan b el
oabea¥) (i Ly bl ) 53 o gl Aeaillyy ¢ unl lai e s Bl 5 g Aediine Ll gy o sanl
G siaa o kil Cilatie (8 dalul) il ) Aol pualiall S 5 5 e b phall 28 Al sl Jie Al
AN JsaS 7l axy il zisdl Ll Distillers dried grains with soluble NRC, 1984 i i ¢ dqla¥l sl
JN) Je whole stillage il dlall salall +. Ve Cadaty oSl gall Jaglia o gall 3 el jaedd e elatilly

vl b A S sl Csad) sl sy ¢ gl ki delia b dadiiue Gk

GDle o aalll 5l L AalSd) Cuiiy Gal sl BDe b il Cogen s ool il A03a0 Aedl) sl DA @i
Clatia jedd e 23ars ¢ Lsa — 500 @Dle o oldiall bl (5 slue gai pUly jedll phali ol 58 %) ¢ (5 gial
v el e 3 ga Cpad ) Cool AN I o

oanl 2o o gl il il A s %Y 6 sie Ja DDGS ddlial 4l pandl sl e e Gl 0 caauaglg
sl Basa B Gmal n LS ¢ el s il sl slas Ala 4 gmdd) aaa o L il S g0
3asa g Claall puat 38 DDGS 4dlaal o oS5 o) ) @liag ¢ %Y+ Jara DDGS 48laal aic shell breaking strength
) « ( Haugh units) Zalalall (il

sl 4aiis 48 eV sasiddl Y Sl Mid west b le sad S Gilall 5,000 Cin phai cilaiie pladid sl U
2 DDG ¢ DDGS plasiul o a5 corn ethanol producing plantss )il (e (s geadl 268 ol LaaliV) a6l 8 Balal)
On oanll 2l 3 IV sl AN sl g+ Adle <N ey escalated sasy panl U zlas Aals cal gl 3D
Caagl) deliall (e canual s (Aalaa sle 1Y ) il L i Sl iy (Aakad Gale Y o) Ao seY) sasidl ciliy )
5,0 DDGS <ilaviial 03a) dal o Gilayl 85 33 Liad s DDGS kil cilaine delive dals J5lN) delia Jla 3
v il DDGS cilavital 403aY Aagll Lila ~lidll

COERY) Jelee Jaaall 85 Adae @Yy e 5,0 DDGS Sl Aalie @by peas M) Jsaal)
%V e BB el S5 Calculated ME ad ¢ Zéladl saladl %0 (e J8 <law siall o coefficients of variation
o ) (ol Cpeadall COUAYI Jebee IS Jaadl s gy ¢ Rpe¥! Galaal¥l anry GLINTG caally il gl
Sle @iy shu gl COEAY) Jebea ¢ (iladl e %IV.Y ¢ %Y1 ) e S e ¢ Giisfine 1 galsdll 3Dle
On AR 8 OIS saalsl Aaliy) saa gl DA COEAY) Jelae o WS (il e % Avlf ¢ %)).Y) Liad
s gl

Table (64): Nutrient value od corn DDGS taken from Spiehs et al., 2002 survey of 10 Minnesota and South
Dakota plants

Crude

D.M  protein Fat Fiber  Ash M.E. Arg. His lle Leu Lys Met Cyst Phe The Trp Val Phos
(%) (5) (%) (%) (%)  (Kcal/kg) (%] (%)
SMn-SIIJ 88.9 30.2 10.9 8.8 5.8 3749 1.20 0.76 1.12 3.55 0.85 0.55 - 1.47 113 0.25 1.50 0.89
amples
Oltli plant 88.3 28.1 8.2 7.1 6.3 3661 092 0.1 1.00 297 0.53 0.50 - 1.27 0.98 0.19 1.39 0.90
values
NIRC,1998 93.0 29.8 9.0 3088 1.22 0.74 111 2.76 0.67 0.54 - 144 1.01 0.27 140 0.83
vlaues
Feedstuffs  93.0 29.0 8.6 9.0 4.8 3848 1.08 0.85 1.08 2.90 0.65 0.65 - 1.29 1.02 0.22 143 1.02
reference
isuue, 1999
Noll,2003 88.3 27.5 10.0 5.7 397 @ - 1.08 0.96 - 074 049 052 - 098 0.22 132 0.73
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Table (65): Amino acid concentrations (100% dry- matter basis) of DDGS samples acquired from 10 Midwest

ethanol plants (datat adapted from Spiehs et al., 2002; University of Minnesota, 2002)
Amino Acid, % Mean (range) Standard Deviation Ratio” Ratio”
Lysine .88 (.61 to 1.06) . 1.0 1.0
Methionine .63 (.54 to 73) .06 .68 .65
Threonine 1.14(1.02 to 1.28) .09 1.24 1.12
Tryptophan .24 (.18 to .34) .05 .26 .23

Table (66): Standardized ileal digestibilitY (%) of amino acids from 14 DDGS samples (adapted
from Stein et al., 2005) and values referenced from NRC (1998)

Item, % Range Mean NRC (1998)
Lysine 44t0 78 60 59
Methionine 74 to 89 81 75
Threonine 62 to 87 70 65
Isoleucine 67 to 85 73 79
Valine 66 to 84 72 67
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Table (67): Nutrient profile and range in analytical values among DDGS as compared to NRC

Content % NRC, 1994
Protein 25.5-30.7 274
Fat 8.9-11.4 9
Fiber 5.4-6.5 9.1
Calcium .017-.45 17
Phosphorus .62-.78 72
Sodium .05-.17 48
Chloride .13-.19 17
Potassium .79-1.05 .65
Amino acids (selected EAA) % total amino acid
Methionine 44-56 .6
Cystine .45-.60 A4
Lysine .64-.83 .75
Arginine 1.02-1.23 .98
Tryptophan .19-.23 .19
Threonine .94-1.05 .92
Table (68): Ingredient Analyses for Turkey Feeding
. Corn Ground Yellow Soybean meal, 47% Distillers Grain Solubles Canola Meal Meat & Bone Meal
Nutrient (%) Poultry Blen
Protein, Crude 844 76.77 7639 3712 T8 11
Dry Matter 87.13 88.27 90.23 89.32 95.19
Fat, Crude 7567 2.31 11.51 3.45 11.37
Fiber, Crude 1.7 2.47 6.17 10.15 0.51
Calcium 0.0079 0.24 0.08 0.78 777
Phosphorus, Total 0.24 0.65 0.82 1.18 3.86
Potassium 0.29 2.11 1.1 1.29 0.61
Sodium 0.0008 0.0215 0.17 0.11 0.65
Chioride 0.04 0.01 0.08 0.05 0.58
Vethionine 0.15 0.14 0.66 061 0.49 0.43 0.72 0.65 1.07 0.99
Cystine 0.17 0.16 0.77 0.65 0.53 0.42 0.97 0.77 0.63 0.53
Lysine 0.25 0.2 2.94 2.66 0.81 0.64 2.04 1.71 3.327 7.99
Arginine 0.37 0.33 3.38 3.14 1.11 1.02 2.22 2.05 3.95 3.71
Tryptophan 0.06 0.05 0.66 0.58 0.24 0.192 0.5 0.45 0.52 0.468
Valine 0.37 0.32 2.19 1.99 1.36 1.7 1.77 1.48 2.43 7.19
Glysine 0.3 1.93 T 1.75 6.41
Histidine 0.23 0.2 1.79 .15 0.7 061 1.01 0.89 1.16 1.06
Phenylalanine 0.41 0.37 2.37 2.19 1.76 1.16 1.4 1.3 2.07 1.87
Tyrosine 0.26 1.63 0.99 0.95 0.99 0.88 .47 1.36
Threonine 0.29 0.24 1.78 1.57 T 0.83 1.51 1.23 2.01 1.81
Leucine 1.07 0.96 3.59 3.31 3 7.87 2.53 7.78 3.63 337
Tsolucine 0.27 0.24 2.05 1.89 0.96 0.86 1.35 1.16 1.83 1.73
Serine 0.37 0.37 2.09 2.09 1.17 1.01 1.33 1.15 2.77 1.98
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Table (69): Total and aviable amino acid composition of DDGS

Amino Acid Total (%) Availability (%)
Arginie 1.25 84
Cysteine 0.62 75
Histidine 0.74 84
Isoleucine 1.03 83
Leucine 3.10 89
Lysine 0.85 75
Methionine 0.56 89
Threonine 1.05 76
Tryptophan 0.28 84
Table (70): Amino Acid Content and range among DDGS
Amino acid (selected EAA) % Digestible amino acid Digestibility Coefficient (%)

Methionine .35-.53 85.6-90
Cystine .28-.57 66.3-85
Lysine .37-74 59.1-83
Arginine .73-1.18 80.5-90
Tryptophan .14-21 76.4-87.4
Threonine .61-.92 66.8-80.7
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Multiple regression analysis produced the models:
Bone ash E% =25.09 + 0.01 P intake §mg + 0.005 DDGS intake gmg R2 =0.81).
Bone ash (%) = 26.11 + 0.01 P intake (mg) + 0.004 DDGS intake (gm) (R2 = 0.88).

The ration of shopes indicated the bioavailable concentrations of 0.50 and 0.54 % in DDGS. The
expressed values as a percent of total P (0.74%) in DDGS, yields availability estimate of 68% and 54%.
Phosphorus availability of DDGS is estinated at 61%.
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Gondensed corn fermented extractive (corn steep liquor).
Corn germ meal.

Corn gluten feed (wet or dried).

Corn gluten meal.
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1) Corn distillers condensed soluble (liquid).
2) Distillers grains (wet or dry ) or dried distillers grains with soluble (DDGS).

38l ALSs (g J ) (e YD aneatl Aaall L o oSN ladiuly 3 € Ao jun a  J Y] p L peti dolia s\
cdcliall clilae (e oY) ae dabi YL
: caaloall (4D 85,0 DDGS & Adlid yalindl ciladluse duyans

Nutrient contributions of corn DDGS in poultry diets-update
b Glasall g gt all g Adlhall g gl (5 sisa A Distillers dried grains with soluble DDGS 4ealue (Sedll (1
Silig 5 L STy gl b V) GmleaVls gl S e ) as Rl OB 2l deds o 50D
G V)5 Opelll 8 52050 DDGS gmiie o2 sl Jie 5,3 Lages s ¢ die¥! Gabead Lpacag)) el o bigale
+ (Ergul et al, 2003) il 5 Gl gl 5 Gpealll dnangll dadl) | il jiSI 5 (Noll et al., 2003) ol g il
Phosphorus (P) _ siu edl)
Slot il 138 b AalY) Ay ) ) st ill ol jame Jiay %o VY bugial 8 DDGS & shusill (s sina
+ (NRC.1994) (%Y A) 33 & dauall (e ) i€

HPWN -

- VAY L



Als A %IA -0t o~ 4 5 DDGS 4 P bioavilability  su sll 4 sl 4al¥) Lumpkins and Batel, 2005
= Yo (e dygall AalV) 33 autoclaved OIS g oYL Alalaall aiad Ayl sl dAlalaall &g gall 2alY) dasi g ¢ oad sl
2y Lads a turkey poult bioassay aladiuls %A0 e 581 B Glal¥) e A up dg o %YA
N o~ DDGS %€+ dygiae 30le & &b pudl paeay Judll a3 d8lal o) Martinez — Amezcua, et al, 2006
C%YY T 50 DDGS (b shursill Fal (s shos sill (30

The metabolizable energy Autiail dUal) ¢ gina

Gl Cygaly v aaS /5,8 S YEAL (AMEN) G sl lluay Alaee 4y jala) Adial 48kl e DDGS s siss
cNama e Ll o) Gom aaS [ oIS S YASY = YA il a0 cinny el e A0S eV U nie Aadla
| GosMS LS YA ) aaS [ 5,8 SIS YV 5 pmal) dadill e gl ST AMEN al daillyy « 3R gl
v oS [ sIS SLS YAAL Al 5 jpeaall ol CuSUSI TMEN ads ( NRC, 1994 L5 ) sShe anS

. Pigmentation <liual

& sie o g By ¢ Aapdl (sl Gl i linea 4 e el (e ¢ L gaii 52 all paibadlly ciliall e oLl
ol b gt (Sl ¢ el padd S dadd ()ss cmad gzl e i 4 L) DDGS il
+ DDGS Je s34 zlas (e gl panll & lee 233 (Minolta Chromometer, a* (redness))
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The colorimeter takes 3 measurements and averages them into 3 axis values of L*(Lightness) for
white and black, a* (redness) representing red and green, and b* (Yellowness) represents yellow and
blue. The L*, a*, and b* for the exact pinpoint of a color in a acolor sphere. The DDGS of some

samples had a color value of L* = 58.52, a* = 6.38, and b* =20.45. Cromwell et al (1993) suggests that
color may be an indicator of DDGS quality or amino acid availability or both.
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Table (73): Nutrient Comosition of DDGS-type products (100% Dry Matter Basis)

Nutrient DDGS HP DDGS™ CPC”
Dry matter, % 90.0 90.0 90.0
Crude protein, % 29.2 39.2 50.0
Crude fat, % 11.6 4.8 3.6
Crude fibar, % 90.0 90.0 4.2
Ash, % 4.2 2.7 6.5
ADF, % 11.6 9.7 10.3
NDF, % 29.9 15.8 17.0
Poultry TME (kcal/kg) 3065 3065 2989
Calcium, % 0.04 0.04 0.20
Phosphorus, % 0.83 0.48 1.07
Lysine, % 1.06 1.06 0.90 (67)°
Arginine, % 1.13 1.24 1.62 (87)°
Tryotophan, % 0.21 0.24 0.29 (83)
Methionine, % 0.49 0.77 0.97 (91)°
Cystine, % 0.41 0.70 0.88 (74)’
Threonine, % 0.77 1.20 1.76 (73)°
, Source: Dakota Gold Marketing Nutrient Specifications (November, 2004).

; Source: Shurson et al., 2005. o
Values in parentheses are digestibility coefficients for poultry.
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Quick Germ Quick Fiber process(QGQF) QGQF 4lslaa (¥)
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Table (74): Composition of Distillers Dried Grains with Solubles (DDGS) Samples Produced by Different
Processing Methods

L Conventional Modified Quick germ Commercial Elusieve
Component process in dry grind quick fiber DDGS DDGS
laboratory

Dry matter 91 87 78 89 91
CP (%) 21.2 23.8 28.0 31.3 40.8
Fat (%) 13.9 8.7 5.4 11.8 15.0
Ash (%) 4.0 2.8 ND2 46 ND
Total dietary fiber (%) 36.4 28.0 25.3 34.5 19.7
Insoluble dietary fiber (%) 34.9 26.5 22.5 33.2 18.2
Soluble dietary fiber (%) 1.5 1.5 2.8 1.3 1.5
Total phosphrous (%) 0.78 0.47 ND 0.74 0.9
Lysine” (% of CP) 3.4 2.5 33 3.2 3.0
Threonine® (% of CP) 3.7 3.7 3.4 3.6 35
Tryptophan (% of CP) 0.9 0.8 0.8 0.7 0.7

AII the components are expressed an a DM basis.
’ND = not determined.
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Table (75): Mutrient Composition and Bioavailability/Digestibilty of Some Nutrients (%) in
High-protein DDGS and Corn Germ Meal

Sample Bioavailability Lys as % of Lys
Total P | Of P | Protein | Total Lys Protein Digestibilty

High-protein DDGS 0.33 58 33 .95 2.8 73

Corn germ meal 1.22 25 14 .80 5.7 91
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Table (76): Summary of selected Nutrients, TMEn and Amino Acid Digestibilty Coefficients for 20 samples of

DDGS

Component (%) Mean Range CV (%)”
Dry matter 88 85-89 9
Fat 14 13-16 4.8
Ash 4 3.7-4.4 5.0
Ca .03 .02-.04 38.4
P .73 .62-.77 5.3
Na 11 .05-.17 32.8
Lysine .73 .59-.89 11.6
Methionine .49 .41-.60 9.7
Threonine .98 .85-1.14 6.0
Cystine .52 42-.67 113
Lys digest. 72 59-84 11.2
Met digest. 88 85-92 1.9
Thr digest. 76 69-83 4.8
Cystine digest. 77 66-87 7.7
TMEn Kcal/kg 2863 2607-3054 3.6

,Coefficient of variation.
Amino acid digestibility coefficients determined in cecectomized roosters.
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Bioavailabilty of P in DDGS : DDGS A siw sil! 4, giall daliy)
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Table (77): Relative Bioavailability of Phosphorus in Nine Sample of Distillers Dried Grains with
soluble (DDGS)

DDGS Sample Bioavailability (%) | Total P content (%) | Bioavailability P content®(%)
1 69 0.72 0.49
2 102 0.74 0.75
3 82 0.72 0.59
4 75 0.73 0.55
5 62 0.67 0.42
6 70 0.76 0.53
7 82 0.72 0.59
8 87 0.77 0.67
9 84 0.74 0.62
Mean 79 0.73 0.58

1Bioavilability of the P in DDGS relative to KH,PO,. Calcualted by the slope-ratio method using the multiple regression.
’Calculated by multiplying the bioability coefficient by the total P content in the DDGS.
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Table (78): Bioavailability of Phosphorus in Distillers Dried Grains with soluble (DDGS)
Heat Processed Under Different Conditions in Two Experiments

DDGS samplel Bioavailability P content (%) Bioavailability coefficient (%)
Experiment 1:
Original DDGS 0.57° 75°
Autoclaved for 75 min 0.67° 87°

Experiment 2:

Original DDGS 0.53° 70°
Autoclaved for 75 min 0.66° 86°
OV55-A60 0.63° 83°
0V55-0V121 0.69° 91°

*®Means within a column and experiment with no common superscript differ significantly (P<0.05).
'ov55-A60=0ven dried at 55°C for 3 days and then autoclaved for 60 min; OV55-0OV121= oven dried
at 55°C for 3 days then oveb dried at 121°C for 60 min.
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Table (79): Total Amino Acid Concentrations (%) and Digestibility Coefficients (%) for Selected
Samples of Distillers Dried Grains with Solubles (DDGS) Heated Under Different Conditions

Original 80 min Oven drying 55C+ Oven drying 55C+

DDGS Autoclaving 60 min autoclaving1 Oven drying 60 min’
Amino acid Total | Dig.” | Total | Dig.” | Total Dig.’ Total Dig.”
Thr 1.1 78° 1.0 57° 0.9 60° 1.1 73°
Cys 0.5 88° 0.4 46 0.4 50° 0.5 74°
Val 1.4 81’ 1.3 51° 1.2 49° 1.2 62°
Met 0.5 84° 0.4 75" 0.5 81" 0.5 87°
lle 1.0 83° 0.9 66" 0.9 63° 0.9 79°
Leu 3.3 91° 3.2 78" 3.0 78" 3.2 85°
Tyr 1.0 90° 1.0 78" 0.9 79 1.0 83°
Phe 1.4 90" 1.3 70 1.3 69" 1.3 78"
His 0.7 80° 0.6 64 0.6 63" 0.7 78"
Lys 0.9 68° 0.4 13° 0.3 8 0.6 45°
Arg 1.2 86° 0.8 53° 0.9 55° 1.1 71°
Trp 0.2 81° 0.1 62" 0.1 45° 0.2 81°

“Means within a row with no common superscript differ significantly (P<0.05).
Oven dried at 55°C for 3 days and then autoclaved for 60 min.
Oven dried at 55°C for 3 days and then oven dried at 121°C for 60 min.
D|g digestibility coefficient.

oo dally Gisad o aas ¢ DDGS (b simsill dygal) Zal) o caladl (8 clipiall saa il o il
v s ill B gl ALY e il L Gul um AYY D) 08 Gn - o) 55 @il s aasy DDGS

DDGS %¢ =¥+ o ssiniy jsu paii Lo o &l o) aag ¢ ol il Gmeny Sl a3 il e Al o 8y
o Akle ol e SLS KD 508 sl Basg Vee e ol ) e ARl Ciliap Al Glalea) ALl pa Gl a3y jaad
Croayaal) PEPHINLITN tibia ash sl Ligine a3 juuall A adlal o C_aLuS\ Ciifil g ¢ otusdll uwld jaasS KH, Poy
vl i) Gmea ddlca) dic Jaa o ol i g DDGS A shes gdll Ay gaall ZaliY) dadd

DDGS characteristics and poultry feeding value : ;af ¢all 432l 4adll ¢ DDGS (saibad

fpang) Aadl Jlo G sasalls daly Jiad o Wb gid) G o i Y ol S slad) ge cldusyl
oabead Jiig %V e o b5 e el Gaead LAl Dneiagl) dadl) o gie G a0 el als el alead
v AY! Ay

Table (80): Lysine content and digestibility of DDGS

Source No. of Samples | Mean Lysine Content (%) | Mean Lysine Digestibility
Coefficient (%)
Average Range Average Range
Ergul et al, 2006" 20 .73 .59-.89 72 59-84
Batal and Date 2006° 8 71 .39-.86 70 46-76
Fastinger et al. 2006" 5 .64 .48-.75 76 65-82

*As fed basis 2Adjusted to 86% DM.
+ Minnesota Nutrition Conference, University of Minnesota, 2006 : ol
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Table (81): Prediction equations for TMEn of distillers dried grains with soluble based on 1, 2, 3, or 4 variables (86% DM basis)

Variable (n) Variable (%) Prediction equationl R2

1 Fat TMEn = 2439.4 + 43.2 (fat) 0.29
2 Fat, fiber TMEn = 2957.1 + 43.8 (fat) — 79.1 (fiber) 0.43
3 Fat, fiber, protein TMEn = 2582.3 + 36.7 (fat) — 72.4 (fiber) + 14.6 (protein) 0.44
4 Fat, Fiber, Protein, ash | TMEn = 2732.7 + 36.4 (fat) — 76.3 (fiber) + 14.5 (protein) — 26.2 (ash) | 0.45

“Prediction equations are based of the values from 17 samples of distillers dried grains with soluble.
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Table (82): Nutritional profile of distillers grains plus soluble (90% DM)

Protein ( %) 27.0
Qil (%) 9.5
Crude fiber (%) 9.0
Calcium (%) 0.33
Phosphorus, total ( % ) 0.75
Phosphorus available ( %) 0.49
Sodium (%) 0.10-0.45
Metabolizable energy (Kcal/kg) 2810

*. Significant variation seen between suppliers.
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Variations in proximate composition (¢ sbesSl) cuS 5 cliMas)
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Table (83): Amino acid composition ans availability of several distillers grains plus soluble samples
differing in color (90% DM)

Light (#1) Intermediate (#2) Dark (#3)
Total A.A. Avilability Total A.A. Avilability Total A.A. Avilability

(%) (%) (%) (%) (%) (%)
Lysine 0.84 75 0.69 65 0.39 46
Methionine 0.55 86 0.53 85 0.46 82
Cystine 0.60 72 0.56 71 0.52 68
Threonine 0.98 74 0.94 70 0.85 69
Tryptopan 0.24 81 0.20 81 0.14 80
Arginine 1.20 80 1.03 81 0.75 73
Isoleusine 1.00 80 0.97 85 0.89 78
Valine 1.40 79 1.27 77 1.24 77
Leucine 3.05 88 3.11 87 2.87 87

IDEA™ (Enaume — based protwin digestibility (IDEATM).

Is a patented enayme-based assay digned for rapid predication of amino acid digestibility of Poultry
feed ingredients including soybeanmeal, meat and bone meal, poultry by product meal, and feather
meal with assay times from 2 hours to <1 day for animal and plant proteins, respectively.

True lysine digestibility varied fromm§9.1% to 83.6% with an average of 70.3%. IDEA'™ analysis
indicated a strong correlation of IDEA"™ values with the true lysine digestibility determined in roosters
(r° of 0.88). IDEATM analysisi showed poor correlation (r° of < 0.5) for amino acid other than lysine.

Sources: J. Anim. SCI. Vol. 83 (suppl. 2) P. 69.
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Table (84): Solubles addition ans characteristics of the resulting DDGS

Solubles Addition Rate Statistics
(ga/min)
5 Correlation | Pvalue
(Pearson)
Product Characteristics

Color (C/E Scale)

L] 461 | 525 | 56.8 | 594 -0.98 0.0001

a| 88 9.3 8.4 8.0 0.62 0.033

b| 35.6 | 404 | 42.1 | 43.3 -0.92 0.0001
Moisture (%) 13.83 | 10.74| 9.75 | 9.52 0.93 0.06

Nutrient Characteristics (%, (DM basis)

Crude fat 10.53] 9.22 | 9.14 | 7.97 0.96 0.036
Protein 31.98 | 42.46 | 32.65 | 31.96 0.03 NS
Crude fiber 6.50 [10.08] 7.76 | 9.17 -0.51 NS
Ash 462 | 3.72 | 3.58 | 2.58 0.97 0.033
TMEn, Kcaa/kg 3743 | 3002 | 2897 | 2712 0.94 0.06
P. ppm 9116 | 7669 | 6636 | 5315 0.99 0.002
Lys 1.04 | 1.09 | 1.05 | 1.04 0.02 NS
Meth 062 | 0.59 | 0.64 | 0.63 -0.13 NS
Cys 0.62 | 0.53 | 0.61 | 0.61 0.16 NS
Thr 120 | 1.20 [ 1.22 1 1.20 -0.18 NS
Digestibility Coefficients (%)
Lys 75 69.7 76 78.2 -0.90 NS
Meth 873 | 86.3 | 88.6 | 90.9 -0.92 NS
Cys 80.3 [ 80.7 | 87.6 | 87.2 -0.95 NS
Thr 77.3 | 80.5 | 83.2 | 85.9 -0.99 0.0197
Arg 88.5 | 86.7 | 90.7 | 92.1 -0.99 0.07

Incorporation of DDGS into market turkey diets :
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Use of Corn Distillers Dried Grains With Solubles in Aquaculture Feeds
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*- Corn Processing Co-Products Manual. Areview of current research on distillers grains and
corn gluten, NEBRASKA CORN BOARD, Nebraska University Lincoln.

*- El-Husseiny,O et al. (2006) Evaluation of biologically treated rice straw in broiler feed.
Egypt. Poultry Sci. J. 26(11).

*- El Sersy, H.H and N.A. Metawe (2005) : Manufacture of agriculture derived fuel (Adf) from
Ric Straw. Journal for environmental sciences. Vol3 No. 1 March 2005: PP. 9-31 center
for environmental research and studies.

*. Minnesota Nutrition Conference, University of Minnesota, 2006.

*. Multi-State Poultry Nutrition and Feeding Conference (2006).

*- Noll,S.,V Stangeland, G. Speers and J. Brannon: Distillers grains in poultry diets. University
of Minnesota*

*. Soha,F. (2007): Evaluation of Jojoba meal as a feedstuff in broilers diet, PhD thesis, Fac.
Agic. Tanta Uinv.
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