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What does biochemistry deal with?

• Metabolism:
– Anabolism
– Catabolism

• Foods:
– Oxidizable: carbohydrates, lipids, proteins
– Non-oxidizable: minerals, vitamins, water 



Syllabus 

• 6.1 Define carbohydrates and list their 
classification. 

• 6.2 Recognize the structure and functions of 
monosaccharides. 



• Carbohydrates are organic compounds
composed of carbon, hydrogen, and oxygen.

• Carbo=carbon, hydrates=hydrogen and oxygen
in their proportion in water H2O

• They generally have the common formula
(CH2O)n where the least number of n=3



Definition of carbohydrates

• Simple sugars or its derivatives

• Simple sugars are considered as 
polyhdroxyketones or polyhydroxyaldehydes



Classification of Carbohydrates (according to
hydrolysis):

• Monosaccharides: contain one sugar unit
– E.g. glucose.

• Disaccharides: contain two sugar units
– Maltose.

• Oligosaccharides: contain 3-10 sugar units
– E.g. Raffinose

• Polysaccharides: contain more than 10 sugar
units
– Starch or glycogen.

hydrolysis  ىتح بكرملل يم فیضأ ھنا يھ  
ھللحا وا هرسكا  

Hydration ھل رییغت يأ ثدحیب ام سب بكرملل يم فیضب  



Ι. Monosaccharides
• Definition: They are simple sugars that cannot be 

hydrolyzed into smaller one.
• Classification of monosaccharides:

I. According to the number of carbon atoms: e.g.
1) Trioses: contain three carbon atoms.
2) Tetroses: contain four carbon atoms. 
3) Pentoses:contain five carbon atoms.
4) Hexoses: contain six carbon atoms.



Classification of monosaccharides:

Classification of monosaccharides:
II. According to function group: 

• Aldose 
• Ketose



•Ketones and aldehydes are simple compounds that contain
a carbonyl group (a carbon-oxygen double bond).

•where R can be a carbon-containing substituent.

Makes Aldose (aldo sugar) Makes Ketose (keto sugar)



Keto-sugars (e.g.)Aldo-sugars  (e.g.)Number of carbons

Dihydroxy acetoneGlyceraldehyde3C (triose)

ErythruloseErythrose4C (tetrose)

RibuloseRibose5C (pentose)

FructoseGlucose6C (hexose)
Aldopentose

3-According to active group and number of 
carbon atoms 





• Glyceraldehyde and dihydroxyacetone.(They 
are intermediates in the break down of 
glucose).

L- Glyceraldehyde DihydroxyacetoneD- Glyceraldehyde

D & L denote the absolute configuration. i.e. D means that OH group on the
subterminal carbon atom is at the right but L means OH group on the subterminal
carbon atom is at the left.

Primary group

Dihydroxyaldose Dihydroxyketose



• Examples of Tetroses are: 
• Aldotetrose: Erythrose
• Ketotetrose: Erythulose

D-Erythrose D-Erythrulose

Erythrulose/DHA reacts with 
the amino acids in the 

proteins of the first layers of 
skin (the stratum corneum 

and epidermis)Erythrose was first isolated 
in 1849 from rhubarb



• Examples of pentoses are: 
• aldopentoses: ribose and deoxyribose, 

ketopentose: ribulose



Functions of pentoses:
• Ribose and deoxyribose enter in the structure of

nucleic acids RNA and DNA.

• Ribose enters in the structure of ATP, GTP and other
high energy phosphate compounds.

• Ribose enters in the structure of coenzymes NAD,NADP
and flavoproteins.

• Ribose phosphate and ribulose phosphate are
intermediates in pentose phosphate pathway (a minor
pathway for glucose oxidation).

• They are components of some vitamins (ribitol in
vitamin B2)

 نم قتشم يوون ضمح ىلع يوتحت تانيتورب
ينفلافوبيرلا

 نعف .ةيحلا تانئاكلا يف متي يذلا يئاذغلا ليثمتلا نم ءزج وه 
 زوكولجلا لوحت متيو ،مسجلا يف تارديهوبركلا كلاهتسا متي هقيرط

. NADPH ةلزتخلما ةدالما ىلإ



ATP



Examples of hexoses are:
• aldohexoses: glucose, mannose and galactose, 
• ketohexoses: fructose

D-Glucose D-Mannose D-Galactose D-Fructose

Galactose and mannose are
not epimers but diastereo-isomers.



• Importance of hexoses:
D-glucose "grape sugar":
• It is called dextrose (dextro-rotatory).
• It is the most important sugar of carbohydrates.
• It is one of major sources of energy in the body.
• It is the principle sugar used by the tissues.
• It is widely present in fruits & vegetables associated

with fructose.
• It enters in the formation of disaccharides &

polysaccharides.
• In the liver & other tissues, it is converted to all

carbohydrates in the body e.g. glycogen, galactose,
ribose &fructose.



D-fructose "fruit sugar":
• It is called Levulose (levo-rotatory).
• It is the main sugar of semen (Source of 

energy for the sperms).
• It is sweeter than glucose.
• It is present in honey & fruits.
• It enters in the formation of sucrose.
• In the liver, it is converted into glucose.



D-galactose"milk sugar":
• It is synthesized in mammary gland to make 

the lactose of milk.
• In the liver, it can be converted into glucose.
• It enters in the structure of glycolipids which 

are found in many tissues especially   in C.N.S.

D- mannose:
• It is a constituent of many glycoproteins.

 central nervous system





Asymmetric carbon atom:

• It is the carbon atom to which four different
groups or atoms are attached. Any substance
containing asymmetric carbon atom has
optical activity & optical isomerism



Optical activity
• It is the ability of substance to rotate plane polarized light (P.P.L)

either to the right or to the left.

• If the substance rotates plane polarized light (light vibrate in one
direction) to the right it is called: dextrorotatory or d or (+).

• If it rotates plane polarized light to the left it is called levorotatory
or l or (-).

• Glucose contains 4 asymmetric carbon atoms. It is dextrorotatory so
it is named dextrose

• Fructose contains 3 asymmetric carbon atoms. It is levorotatory so
it is called levulose





• The optical rotation is proportional to the
concentration of the optically active
substances in solution

• Polarimetry may therefore be applied for
concentration measurements

• Concentration and purity measurements are
especially important to determine product or
ingredient quality in the food & beverage and
pharmaceutical industries



• A polarimeter is a scientific instrument used to
measure the angle of rotation caused by
passing polarized light through an optically
active substance.



Isomers 

• It is the ability of substance to present in more
than one form (isomer).

• A substance containing one asymmetric carbon
atom has 2 isomers.

• A substance containing 2 or more asymmetric
carbon atoms can exist in a number of isomers =
2n where n is the number of asymmetric carbon
atoms. e.g. glucose has 4 asymmetric carbon
atoms so the number of its isomers equal 24= 16
isomers.







يعني لو انته حطيتهم قدام ا/رآه بصفوا عكس بعض ؟
يعني بالنهاية بنقدر نطبقهم عبعض و? نو 





 ةقيرطلا ياه اوحرشب بويتويلا ع ديف مك تفش
 تحت ديفلا كنيل يهو

!"

 ةقيرط اوفرعت مهDا ةيدنهلا ةغللا مهم شم 
Image mirror 

 قبط ام يز اوقبط روتكدلا هركذ يللا لاثDا يهو لمع وه ام يز اولمعت مزااGو
 ىلعو كنيلل يبوك اولمعا ، G Wو ضعب ع اوقبطنب يمّه ول اوفوش اهدعبو يدنهلا
 بويتويلا

☑

https://youtu.be/ySFUbyrapDE



What is this? 

Compounds having same structural formula, 
but differing in spatial configuration are 
known as stereoisomers



Examples of hexoses are:
• aldohexoses: glucose, mannose and galactose, 
• ketohexoses: fructose

D-Glucose D-Mannose D-Galactose D-Fructose

Galactose and mannose are
not epimers but diastereo-isomers.



What is this? 

Compounds having same structural formula, 
but differing in spatial configuration are 
known as stereoisomers



What is this? 

Compounds having same structural formula, 
but differing in spatial configuration are 
known as stereoisomers



• Most physiologically important isomers that can be
utilized in the body are the D form

• Some sugars occur naturally in their L-forms:
- L-arabinose and L-fucose (C6H12O5) which are

components of glycoprotein

- L-xylulose (pentose) is an intermediate in metabolism
and can be utilized by isomerization into D-form

- L- arabinose is an aldopentose present in some fruits
such as cherries, grapes, plums, and prunes



Case 

• Sarah, 28-year-old female, complains of 
intermittent abdominal discomfort and sweet-
smelling urine

• Clinical Examination: Healthy with mild epigastric 
tenderness. 

• Urinalysis shows elevated sugars, blood: normal 
glucose



Examples of hexoses are:
• aldohexoses: glucose, mannose and galactose, 
• ketohexoses: fructose

D-Glucose D-Mannose D-Galactose D-Fructose

Galactose and mannose are
not epimers but diastereo-isomers.

Epimeric carbon &epimers



What is this? 

Compounds having same structural formula, 
but differing in spatial configuration are 
known as stereoisomers



Epimeric carbon &epimers:

• Epimers: These are sugars which differ only in the
configuration around a single carbon atom. e.g.
Glucose & mannose with respect to C2. Also, glucose
& galactose with respect to C4

• The contain more than one asymmetric carbon atom, all of which
identical but only one is different

• Epimeric carbon: e.g. carbon number 2 in glucose &
mannose & carbon number 4 in glucose and
galactose.







 ىطعُي يبط رابتخا وه  زوكولجلا لمحت رابتخا
 مدلا تانيع هنم ذخؤُت مث زوكولجلا ضيرلما هيف

 .مدلا نم هباهذ ةعرس ىدم ديدحتل كلذ دعب
 ،يركسلا ءادلا يرحتل ةداع رابتخلاا مدختسي

 ،ينلوسنلإا ةمواقمو



  nonقيرط نع زوكولجلاب طبتري نكمم ينبولغوميهلا
enzymatic process اهمسا glycation انيطعتب 

 control of glucose over the pastلا فيك عابطنا
three months هنلأ بيط هيل this is the life span of 

rbc 
 the disease ك ةيلمعلا ياه مدختسب انأ ف  

monitoring process for diabetes 

 اذه يركسلا ينبولغوميهلا رابتخأ
 ةعباتلم كلذك مدختسُي رابتخلاا
 يف مكحتلا ىلع كتردق ىوتسم
 موقي و كمد يف ركسلا تايوتسم
 نم يناثلا و لولأا عونلا صيخشتب

 يركسلا ضرم



 رطخ نم ديزتو اعًم ثدحت يتلا لكاشلما نم ةعومجم
 يركسلا ضرمو ةيغامدلا ةتكسلاو بلقلا ضارمأب ةباصلإا

 مدلا طغض عافترا لكاشلما كلت لمشت .يناثلا عونلا نم
 طسولا لوح مسجلا نوهد ةدايزو مدلا يف ركسلا عافتراو

 نوهدلا وأ لوريتسيلوكلا نم ةيعيبط ريغ تايوتسمو
.ةيثلاثلا

 ةيامحلا يفً ارود بعلت يتلا لورتسلوكلا عاونأ دحأ وهو
 عاونأ نم صلختلا ىلع دعاسي ذإ ،بلقلا ضارمأ نم
 مكارتلا نم اهعنمو مدلا يف ةراضلا ىرخلأا لورتسلوكلا
عفانلا وأ ديجلا لورتسلوكلاب فرعي كلذل ،ينيارشلا لخاد

 هزرفي نومره وهو ،ينلوسنلأل حيحص لكشب مسجلا ايلاخ اهيف بيجتست لا ةيضرم ةلاح يه ينلوسنلإا ةمواقم
 ايلاخلا بيجتست لا امدنعو ،ةقاطلا ىلع لوصحلل زوكولجلا مادختسا ىلع مسجلا ةدعاسلم سايركنبلا

.مدلا يف ركسلا تايوتسم عافترا ىلإ يدؤي امم ،مدلا يف زوكولجلا مكارتي ،ينلوسنلأل
 

 ثدحتو ،مدلا يف ركسلا تايوتسم عافتراب زيمتت ةنمزم ةيضرم ةلاح وه يناثلا عونلا نم يركسلا ضرم
 لا امدنع وأ ،ينلوسنلأا نم يفكي ام سايركنبلا جتني لا امدنع يناثلا عونلا نم يركسلا ضرمب ةباصلإا

 نم يركسلا ضرمو ينلوسنلإا ةمواقم ينب يسيئرلا قرفلاو ،حيحص لكشب ينلوسنلأل مسجلا ايلاخ بيجتست
 ضرم امنيب ،ينلوسنلأل ايلاخلا ةباجتسا مدع نم ةركبم ةلاح يه ينلوسنلإا ةمواقم نأ وه يناثلا عونلا

.ينلوسنلأل ايلاخلا ةباجتسا مدع نم ةنمزمو ةمدقتم ةلاح وه يناثلا عونلا نم يركسلا



Diabetes biochemistry (FYI) 

 نع دئاز لكأ ببسب دحلا نع ةدايز مسجلاب ةدياز زوكولج ةيمك كدنع راصتخاب وه يركسلا ضرم
 لزنب و مدلا يف ركسلا ديزب ف ايلاخلا هوج لخدي رداق وم حينم هلغتسي رداق وم مسجلا و هدح

 ايلاخلا هلغتستب ام هنلأ ديفم وم لكأ سب ريتك لكوتب هتنا ف لوبلا يف
 ريصب ف حينم ركسلا لغتسب ام مسجلا هنلأ ةقاط جتنت ىتح نوهد و ينتورب قرحت مع ف
 ريتك قرحلا ketone body formation نوكتب و coA pathway ليتسلال ريبك كلاهتسا

 muscle wasting ىلإ يدؤي musclesلل



Analyzing Carbohydrate Consumption 
in Jordan: Health and Economic Impact

• Q1: Identify prevalent carbohydrate sources in the Jordanian diet 
and their nutritional significance
A. Identify commonly farmed “nutritional” fruits and vegetables in 

Jordan  and state why they are healthy

B. Identify commonly used “non-healthy” carbs in Jordan and state 
why they are unhealthy 

C. Identify the most affordable “healthy” carbs in Jordan 

• Q2: How do economic considerations influence carbohydrate 
consumption patterns in Jordan?

• Q3: Propose medical, economic and farming strategies to promote 
healthier carbohydrate choices in Jordan, considering affordability.


