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Monosaccharides

a) Trioses (C;HO,)

e.g. Glyceraledehyd Dihydroxyacetone
H___ o= O CH,O
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H-C-OH o
CH,OH CHO
Ketose
Aldose
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(ATP,ADP, RNA and Riboflavin in every living cell)
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t-D-ribose 5-phosphate EHEU®
(furanose form, p-ribose S-phosphate
Haworth projection)

(open chain form,
Fischer projection)
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H OH
A-Galactose
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Sucrose
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Sucrose (C,,H,,0,,)
Sucrase
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diastase di-a-stase (di'a-stas’, -staz')

An amylase or a mixture of amylases that converts
starch to dextrin and maltose, is found in certain
germinating grains such as malt, and is used to
make soluble starches, to aid the digestion of
starches, and to digest glycogen in histological
sections.



Malting process

Malt is the product created through controlled
germination and drying (or kilning) of barley, and is
primarily used for brewing beer. Malt production is

a natural biological process during which barley

kernels are partially sprouted resulting in the
modification of barley endosperm

Green malt, produced after five days of -«
germination, is kiln dried and partly cooked in a
forced flow of hot air (C). Hydrolases produced
during malting are partially inactivated during this
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Plant
Lignin Digestibility

Plant Maturity ¢ Lignin

% Lignin Digestibility

Wheat Grass

Early Bloom 5.9 67

55

Mid Bloom 6.2
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CELL
CONTENTS

® PROTIEN PRIMARY
® SUGARS WALL
o H7S

¢ STARCH

SECONDARY
WALL

SECONDARY WALL
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NEUTRAL
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PRIMARY WALL =

Figure 1. Diagram of a plant cell showing cell wall structire
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Amylopectin Hydrolysis by Amylase

Maltose Isomaltose
1, 4' a - Tinkage 1, 6' a - Tinkage
Ho OH HoOH CHo0H
0 0 0
_0_, (R
/ 0
I
Ho OH CH0H CH CHa OH

0 0 0 0
—0- 04 0= 0

Maltose

S ¢

Maltose

CH2 OH
0

0
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b. Mucosal enzymes include:

Lactase

Sucrase

Maltase

Isomaltase

1,6-Glucosidase

H,0
Lactose 3_3_, Glucose + Galactose

HnO
Sucrose Lz_) Glucose # Fructose

H,0
Maltose -Lji-q> Glucose + Glucose

H.O
Isomaltose L= Glucose + Glucose + Glucose

xH,0 | Maltase
Dextrins A= 5 X Glucose + Y Maltose ——>

Glucose + Glucose
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Ruminal Fermentation
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Phosphoenolpyruvate
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N

Lactate Oxaloacetate
i i

DIRECT REDUCTIVE  RANDOMIZING
Acetoacetate pahway(1030%)  Pathway (70-90%)

\ \ Y

B-OH Butyrate Acrylate Succinate

' N/

CO, ACETATE BUTYRATE PROPIONATE

MICROBIAL (PROTEIN) SYNTHESIS USING STAGES | -1l
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1. Glycolysis







- _'Energy (ATP) Production (aerobic):




Glycolysis

Glucose
Glycogen Mg++ ng; Galactose
\ Glucose-6-PO, /
Liver, adipose: long
chain fatty acids I ADP
2 Glyceraldehyde-3-PO,
\ 4 ADP 2NAD
ACCtyl CoA 4 ATP < 2> NADH

2 Pyruvate

~ T

I.actic acid

Amino acids
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Metabolites containing h*lgh p-n*-r.-.ﬂtil‘t

Ulergljl‘. ATP utilized animals
and microorganisms. na-l _1.}1:!1h:ed by
Glycolysis animals but can be to :l.Tq‘._'t.n microor-

g!gu‘ H‘I:r-u-urg.n*rsm ire NAD
g"l,w::ﬂ{: to occur. Microorgan-
isms must able to convert H.ll.l:l-l to

Microbial Animal Oxidatfon
Fermentation z

¥YFAs + COp + CHg +Ln?"r-gjr'=—ffr CO5 + Hp0 + Energy -






TCA CYCLE
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Sulfur

i)
Pyruvate dehydrogenase %ﬁ € carbon > High-energy bond
+
CO,+NADH, H L3 - 0 Oxygen ~[l» Adenosine
“ATE> triphosphate

<l Guanosine
Coenzyme A “BTP> triphosphate
NADH Nicotinamide adenine dinucleotide

Coenzyme (Q
yruvate dehydrogenase Enzyme

Citrate

yvnthase

Citrate s

Fumarase

a-ketoglutarate dehydrogenase

NADH, H' + co,

[ Succinyl-CoA ]
Succinyl-CoA synthetase
GDP + P,

[ con JsH + <GTE>







Carbohydrate

B Hydroxybulyrate

l ]‘ T K: MAD
NADH:
o Ploaphodnal:  prruvats Acetoacetate
ADP
2 ATP or Acetyl Coa Butyrate + CoA
ATP succinyl CoA "‘\I 2 ATP

Pyruvate 2 ADP or o] 2 Anp-::l
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VFA Production

Hay Grain
(High Fiber Diet: Total VFA 122 mM) (High Starch Diet: Total VFA 148mM)
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Energy contributions from VFA

Rumen Cecum Large Int. Total Hind-gut
Cattle 63% 9%
Sheep 70% 9% 8%
Horse 30%
Rabbit
Pig 11% 25%
Human 6-10%
Rat 2%
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