


Minerals: Types, Functions, Daily Requirements and Deficiency Diseases
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i Minerals are inorganic nutrients required in small 1
or moderate amounts for growth, metabolism,
bones and teeth, fluid balance and proper
organ function. _ e
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1. Major or Macro Minerals /
A fAees
@ Required in larger amounts /
31 AT H avas
Calcium, Phosphorus, Magnesium, Sodium,
Potassium, Chloride / Shfesras, Biem,
Afiferaw, difegw, drefdam, swires
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2. Trace or Micro Minerals /
g&o o1 AT e
® Required in very small quantities /
agd & HIEAT H ATavaS
Iron, Zinc, Iodme Copper, Selemum Fluoride /
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Important Minerals, Functions and Deficiency Diseases

Mmeral / Main Functions / & &1 De Rmtl Deficiency / &t & 9 ame 3/
Bones & teeth, muscle contraction,
1. Calcium / blood clotting / 1000 me/day Rickets, osteomalacia, osteoporosis /
gfeat-gia, At dge, fRen, sifftedmmfEmm, JifeadRfag
& &l Y&Fh]
2. Phosphoms/ }ﬂ Ehnes SEERCSRerey Stabolism, Weak bones, muscle weakness /
> ' * cellular functions / 700 mg/day T
efeai-gim, o sy, ST o Fuere gfedl, AiaadT FE
3. Magneslum / @ Enzymes._ nerve & r_nuscle fu:tﬁion ! 310-420 m: g/ day E:?i i we] I:k;:ess, abnormal
Arferm Usirgw, A @ wiansia en, snsidl, sfFafae gea ofa
4. Sodlum i Fluid balance, nerve impulses / Hyponatremia, weakness, cramps /
lsmi @ 74 Hee, dfEwr manpu About 1500 mg/day grgl)ﬁéﬁm FHEAL, U :
5. Potassium ;’ Fluid balance, muscle & heart function / P Hypokalemia, weakness, arrhythmia /
R @ 7w wqem, e @ grm | 2000-3400me/day | o pn ), st g
6. Iron/ @ Haemoglobin and oxygen transport / 8-18 mg/day Iron-deficiency anaemia /
= greifas g e aftas IR Wt W & o
7. lodine / . Thyroid hormone synthesis / Goitre, hypothyroidism /
I “%.“'E%",I urRiss gt Fmfor 150 pg/day S, gredtemaRsin
: = Growth, immunity, wound healing, Poor growth, delayed healing,
8. %u;: / - enzymes / 8-11 mg/day reduced immunity /
gf, wfa=an, ama w3=1, tengA gfg % #0, we we & &8, w9 wfiwen
9. Copper / & @ Iron metabolism, enzymes, Anaemia, bone abnormalities /
RBC formation / 900 pg/day : ¥
ST wATgEy, g, RBC fmfor e, gfeat @ srmrany
10. Selenium / % Antioxidant, thyroid support / 55 ug/da Muscle weakness, impaired immunity /
G sitaii¥e, amrRise wErEal mg/day wiatei Hasird), ufaren ¥ w4
11. Fluoride / Strengthens teeth, prevents caries / 3-4 mg/day Dental caries /
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1. Lymphocytes / ferhiamgen

Lymphocytes are white blood cells (WBCs)
important in immune defence.
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Role of Lymphocytes and Platelets in Health and Disease
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2. Platelets / @iecied g@fﬁf{; {,I

Platelets or thrombocytes are small cell-like blood ﬁ s
fragments responsible for clotting and preventing

excessive bleeding.

GiedeH a1 YrEraEeH BIe HINE-9gy W €S §,

St ot g SR T T A § |

Role in Health / @reea § JiHe

Role in Health / Tareen # i

B- Lymphocytes / B-ferrmiarged
Produce antibodies
against bacteria,

viruses and foreign

i ( Platelet Plug / wiedie &Rl

and form a temporary plug.

Adhere to the injured vessel

substances. T T AR W
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| ' Blood Clotting / ¥ &1 4ahl
Fmﬁ;fg::;:‘sﬁd Release substances that
infected or ai:m::u-ma]!jr WOL 5 CRgUin A
ey form a stable clot.
PR Tezeed WfRe gere BleHt T THA
Yo & & aaia?a wferar afsea F@ 3T
a1 AT S
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r Natural Killer Cells / elﬁ'!ﬁ faer FifRmd [ Prevention of Blood Loss / T&d &1f¥ # T

Destroy virus-infected — Prevent excessive bleeding
;oeis and sasms from damaged vessels.

our cells.
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. Immunologmal Memory / wfcreTers wfd

Memory cells produce
a rapid response on

'E® Repair of Blood Vessels / Ta atfeemaii # wee
Release growth factors

&

decreased count; reduced immunity /
e 9 BT ufewen 9

@ Abnormal activity: autoimmune disorders,
immunodeficiency and lymphoid cancers /
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future exposure to the SUPPOTtmg' healing and
same antigen. vessel repair.
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Role in Disease / T & Hffa [ Role in Disease / I7T & sfFent
@ Lymphocytosis / femmaTgafdd — increased count; Thrombocytopenia / ﬁ’w
seen in some viral infections / §&aT &&AT; Low platelet count may cause / FH R T
FO T WHACI F gg ; Easy bruising / e & i@t g
@ Lpnpliocytepenia / Nose or gum bleeding / =
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Prolonged bleeding /
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Electrolyte Composition of Body Fluids,
Dietary Intake and Electrolyte Balance
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Electrolytes are minerals present in body fluids as

electrically charged ions.

osmotic pressure, acid-base balance, nerve conduction

and muscle contraction.

geFgIeEeH R & gal ¥ faga smafda sl & a0 d
suftera @fs &1 ¥ ga dge, IIERYT g4, A8 Hger,
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They maintain fluid balance,

E® Eiectrolyte Composition of Body Fluids / #r¥ik gt &t seteriense wzem

ICF
Ir:sic!e Cell

(" A. Intracellular Fluid (ICF) / |
3fd: &d
Fluid inside the cells /
Hiftremal & sice &1 ga
® Potassium (K*) — major
intracellular cation /
| — uqE
M-I g
® Magnesium (Mg?*) / = fffras

e Phosphate (PO,*") — major
intracellular anion /
BT — uHE
i If¥Ehia wumaA
e Proteins contribute
negative charge /
& oS I
# drrer o9 §
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| ECF
Qutside Cell

(" B. Extracellular Fluid (ECF) /

ad
Fluid outside cells; includes
plasma and interstitial fluid /
Fiferesrail & aEy &1 &a; wIreHT
vd sexfelmae wgs wfEe

e Sodium (Na*) — major

extracellular cation /
— ugE
IR CAIRIE L R L

® Chloride (CI”) — major

extracellular anion /
FERTSE — WHE
FRIHI9eh I RO

® Bicarbonate (HCO;™) /
FEHIdic

® Small amounts of calcium

and potassium /
Fferram a dfeam Ht
ot aEn
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. Dietary Intake of Electrolytes / sﬁﬂiﬂmﬂl &I BN Jaq

® Obtained mainly from food and '
drinking water / y
i 3R drerer | W

e Sodium / #1fZa% — common salt, |
processed foods, dairy /
e, WEEE wE, dad

e Potassium / 91efSra® — banana,
potato, pulses, vegetables, fruits /

I
|
]
I
I
]
I
I
I
]
I
I
1
]
I

e, 3Teq, =T, R Common Salt iPmcessedFoodsE
& Chloride / %2 — mainly as (NaCl) o= FE
sodium chloride (commen salt) / AT U |

qEm: MiEan FeREe (AP 79E)

Milk / Dairy |
7u | tad

ED Electrolyte Balance / sdaiemse wigem

o Maintaining proper electrolyte concentration
in body fluids /
T & gl # g iensed 6t 3|
Higel g TE

¢ Maintained mainly by kidneys, hormones
and thirst mechanism /
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1. Kidneys / ga®

Regulate excretion and

reabsarption of sodium,
potassium, chloride
and water.
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2 Aldosterone / qﬁ@fﬁ'

Increases sodium
reabsorption and
potassium excretion.
S g amsieor
ggrar § aan urefiam
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Na* reabsorption 4
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excretion 1
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Increases water
reabsorption and
maintains fluid
concentration.

3. Antidiuretic Hormone (ADH) /
' gt
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Functions of Kidney and Routine Kidney Function Tests
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Kidneys are vital excretoryorgans

that remove wastes and regulate
water, electrolytes and acid-base
balance.

g Agcaqol Jeqell 3 §, St
Jafire agR Fee o9, geaciense
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Excretion of Waste Products /
srafirse gerdt @1 I

Remove urea, uric acid and
creatinine through urine.

Functions of Kidney / 3% &
Regulation of Water Balance /

9 STl Hger &1 g
Regulate urinary water excretion
and maintain normal body-fluid

volume.
e e g Ao &1 T A S e PRI
¥R & | ga " @Y T
e Electrolyte Balance / 1 [ @% Acid-Base Balance / He HCO;y |
g IaTee Hge HFA-ETTR HGer EXCRETION CONSERVATION

Regulate sodium, potassium,
calcium, chloride and phosphate.

Maintain blood pH by
excreting H* and conserving

ﬁ pH SCALE ﬂ

HCO,". -
v S by wioieose | T [
N &M T & 51 A pH 0 14
e J ikl ACIDIC NEUTRAL  ALKALINE |
- p 3
6 Regulation of Blood Pressure / @ Erythropoietin Production /
TEETg 1 A vfteigiefes &t fmfor
Renin regulates blood pressure Erythropoietin stimulates
through the RAAS. / ' . red blood cell formation.
¥, RAAS GIYT e |‘ oRefitefeT ame =
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Routine Tests to Assess Kidney Function / &% &1 &I 3T&ed & arel Hafaa gaaror

Test / adtgmor Clinical Significance / Farfi® #ge

il Increased level commonly indicates reduced renal filtration. /
1 Serum&eatmmef?ﬂﬂfaﬁ{féﬁ? a2 TR AEGA: 996 st arTar & @t gerer § 1

Increases with impaired renal excretion; also influenced by hydration
and protein intake. / ga® Ieael B B UT Jgar §; @ $it = i

2 | Blood Urea or BUN / & gftar a1 BUN
A A= ot wfae

Estimates kidney filtering capacity and severity of dysfunction. /

eGFR / argifa Tarieer fismges e ga Rredyr arrar iR @reft Y Hivfivar @1 sEE |

Detects protein, blood, glucose, cells and other urine abnormalities. /

4 | Urinalysis / 77 wdi&mor o H S, T, T, ST T 9 SMTHETATE TEe § |

5 Urine Albumin/Protein / Increased albumin may indicate giomeruhr damage, especially in

diabetes and hypertension. / 5T Ueagfam madwer afa &1 w@de
7 T ar i fadraa ayAE @ Ie vy 3 |
6 Creatinine Clearance / Estimates glomerular filtration and renal functional capacity. /
3 gaes Srdarar &1 e AT #1

Clinical Significance / ﬁmﬁ?ﬁ i

il

Early detection of

Assessment of kidney- Monitoring progmssmn of Monitoring diabetes and

renal impairment / disease severity / chronic kidney disease / hypertension patients /
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Carbohydrates: Definition and Classification

OH English: Organic compounds mainly composed of carbon, hydrogen and - "
H oxygen. Chemically, polyhydroxy aldehydes or ketones, or 2 ®
OH 8 substances producing them on hydrolysis. Major source of energy. *
i OH | R&: mora: oA, srsgom ok siadom & & ot 4|
ucose a_ q_ﬁﬂgw ~ .q%_eﬂs_s oIl Eﬁl?fl?[ gia. % T STl 3TT8e
L W SR a9 &1 A It & vgE a2 i
1 o Simplest ca.rbahydrates; cannot be PP ) —ry Gét::t:)sHe
i hyfitrclysed into smaller carbohydrate R | & ISR 2 A
YR, Triose /
_ _ 3 | Glyceraldehyde OH
Monosaccharides / | ® 98 Wt @rligrese; Siet-30He | | gwi OH OH
N g1 Bt gabredl A TE ged | Teg;g;f & | Etieon OH
Fructose
e Examples / 3qTE: Pentose / :
5 Rib CH,0H CH,0H
Glucose / I@G, Fructose / e, Iest s . 0 = >
Galactose / 0iaISt, Ribose / Aea | | Mol | 6 fGiucose ructose
Yot OH
OH
e Contain 2-10 monosaccharide units Disaccharide (two units)
2 joined by glycosidic bonds. CH,OH CH,0H
X o 2-10 AFRIFRTES SETEAT 0 0
TS TAf3H =i & S Brl & | ‘ 2
Oligosaccharides / | o Disaccharides / sTg&@xrse — OH IR g
two units / & SHIEAl . - )
ﬁﬁ;ﬁﬂm e Sucrose = Glucose + Fructose Trlsmhande (three UnltS)
o Lactose = Glucose + Galactose CH20H CH,0H CH,0H
e Maltose = Glucose + Glucose (0] =0 -
o Trisaccharides / TTSUERIZS — :
three units / A S&ISAl OH 0 9 ”" OH
o Raffinose / WAt OH OH OH
® Complex carbohydrates formed from Starch
3. many monosaccharide units. (Plants)
o % ARSI & & wr
Sfd FraiaEse | (di)
pOl)’S&CCharideS / e Starch / =i — storage in plants / ChH Glycogen
- -ﬂ aa i & dug (Animals & Humans)
o Glycogen / TATS®IST — storage in RS
animals and humans / 9g[3ff § (u9] T& 7sa)
el # HuE Cellulose
e Cellulose / Fegeiter — plant cell-wall (Plant Cell Wall)
L structure / TRY B BT & = (mﬁﬂ?“ﬁﬁ o
(—_ el
Oligo Poly et
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Amino Acids: Definition and Classification

3THIAT 3T uﬁwqamﬁar{w

) group group
A R o SRS R () H R (i v
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Hydrogen R group eSe, &'n
(o) (s <) Protein cham/ W e

. Y
® Amino acids contain both an amino group General structure / 9= HT=HA: = variable side chain /
(-NH,) and a carboxyl group (-COOH). R ufRad- 918E o9
They are the building blocks of proteins. N H2 - CH - C OOH
o apfiar ardl & anfil WE (-NH,) qu T T
iR @ (-COOH) A ga § | Amino i

\ J
Based on nutritional requirement and chemical nature
| qreuT HeEt ATEREHAT a1 TS THid & AR T J
g i . = Y : \
Nutritional Requirement / dryo G&sit amavaear Chemical Nature / Trerafs wfd
Essentiamno Acids / (I8 Neutral Amino Acids / 32t 3 o
v Sftt I | :
® Cannot be synthesized sufficiently by the body; Neah:}r elqual i NH2 —CH—COOH
must be obtzined from diet. 7 00
i 3 i e 3 ;Ao A (L sl 1 ST
e e | 1 T e e | H-—R
Examples / 3816701
Leucine / &7&17 o Isoleucine / AEACIHT * Lysine / a3 pH =7
 Methionine / #fUHi ® Phenylalanine / Sfveraefa
e Threonine / 437 o Tryptophan / fexite= Examples / 32Te{0:
o Valine / 3f%m o« Histidine / RfRE )& Glycine / ersfe © Alanine / Gefa |
B, Makeagcvy (B} Acidic Artino Acids / sl sl o ]

® Can be synthesized by the body; dietary * Contain an additional NH,—CH—COOH

supply is not always essential. carboxyl group; acidic
ik if 7 v & A i § W in nature. (CH,), _
] JETAF T B | wfifa i T %
Examples / 3818701 et Yy
j <

® Alanine / Uef © Aspartic acid / wemfés pe P
* Glutamic acid / 7e1@ 377 o Serine / ¥F Examples / JqTe301:

; o Aspartic acid / wenfed 37 o Glutamic acid / TeTfie 3 !

Conditionally Essential Amino Acids / e 3 = \
o waws il e Basic Amino Acids / &réta sufi s
¢ Normally synthesized but may become e Contain an additional NH,—CH—COOH
essential during growth, illness, injury basic nitrogen- |
wraie e dwd, O /R || containing group. (CH,),
HHI: 3 : : &
e qE A A WA | Growth  Illness  Injury Stress it gt q]'sg'TGH I& @
@) @) ([R) () T R W S £ | H,

Examples / JeTaeoT:
e Arginine / 3RS o Cysteine / Examples / JETEY:
e Glutamine / 7erdiA o Tyrosine / ZFrr o Lysine / @& o Arginine / 3T o Histidine / RfRER
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