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&  VITAMINS / faetfimg G

e Introduction & Classification / uf¥=a g aiffevor e
-

r r y
RB) What are Vitamins? . 0\’. ae) faerfd= = €2
. l Vitamins l .
|
v

e Natural organic substances needed * Urpfdes drefdeh Uard, o=l R
in small amounts. Pl TSI AT H AGIhdT gial g |

v

e Essential for growth, health and - N | @ gfig, @ ek g iR
normal body functions. Bl & oy smaea®|
e Body cannot synthesize enough, ) e IRR YT AT H T8l g7 UTdT,
so they must be obtained from food. Water “€ # S9feiT WIS 9 UId & USd g |
. e at - .
Classification _Soluble Soluble FiffeIoT
e Water-soluble vitamins - * S ® gersitar faer®= -
B-complex, Vitamin C. a-wia, faerf@a C

e Fat-soluble vitamins - A, D, E, K.

o aH1 # goreiter faerfda > A, D, E, K

@ ° @@= B: HSSC 2017, AlIMS Raipur 2023
! « &I C: MP Pharmacist 2020

> Vitamin B: HSSC 2017, AlIMS Raipur 2023
! o Vitamin C: MP Pharmacist 2020

e R o/

3 e

Key Point: Vitamins are classified as I ey fag: faerifia & ueR & 8d §—
water-soluble and fat-soluble. oI # gaeital 3R 991 H gorsiieT |




VITAMINS / faerfa=g

[ Slide 20f 10 |

- History & Discovery / sfdgr vd @ial o

=

il e F
@ History & Discovery 1747 1890s 1912 Later @ sfde w9 @w
P .
e 1747: James Lind showed o 1747: =g fois A 9anrn f&
citrus fruits cure scurvy. T el Thdl &l b Id gl
’ 18?05: B?riberi Ii'n o James Lind Beriberi linked Casimir Funk Final “e” was * 1890s: T ﬁ
p9||Sh,e d rice IaCkmg shows citrus  to polished rice coined the dropped: not Vitamin B1 ﬁ aﬂﬁ -\ﬁ W
Vitamin B1. fruits cure  lacking Vitamin term all vitamins glar g1
. e : scurvy. B1. “vitamine”. are amines. )
e t1h91t2. Ca“SITIr F.un,l’< coined ‘ - | * 1912: ST BF I
e term “vitamine-. & Fat-soluble Vitamins Q Water-soluble Vitamins Discovery “vitamine” 375 e
® | ater, the final “e” was " Discovery Bi B2 B2 Bs Bs ,
dropped because not all -A ‘D! E i K= =R RN =R ® qIq H “e” Fer faar
o : 1910 | 1933 | 1937 | 1931 | 1934 b ?Fl‘lﬂ vitamins amines
vitamins are amines. g ot Lopmaiio k puie I O e
| | e G
| : | B Bs Biz2 C
{V‘ = portant Histafy:lonie 1936 | 1941 1948 | 1928 [v‘ - FEA! Sfierd fawa ]
% FAY '\, J % J
(- )
@ Key Point: Vitamin history connects @ e 0221 ﬁg: faerfda &1 sfagra &t At
deficiency diseases with nutrient discovery. 3R Uiy dcdl bl Wiel bl Sisdl gl )

\ 3



VITAMIN A / ﬁmﬁm A €270

%
i ® Retinol / Retinal o
What is Vitamin A? . Qz faerfia A /T 82 1
e Structure: B-ionone ring + V|tam|n A e IIGAT: B-ionone ring +
T

polyisoprenoid chain; fat-soluble. polyisoprenoid chain; a9T # gaeiiel |
 Raj. NHM 2025 | ( Raj. NHM 2025 |

&rd
rhodopsin gRT A gfte |

epithelial integrity.
immunity.

growth 3R fawrg |
g

liver, fish oil, dairy, egg yolk.
carrot, spinach, sweet potato.

Functions
Night vision via rhodopsin.

Epithelial integrity.

Immunity.

Growth and development.

Sources

e Liver, fish oil, dairy, egg yolk.
e Carrot, spinach, sweet potato.

Active Forms

&
Deficiency

e Retinol, Retinal, Retinoic acid. Retinol. Retinal: Retinoic acid

* Night blindnG:'SS- e night blindness.

® Xgro?hthalmla. e xerophthalmia.

* Bitot's spots. [BCCL 20132015 * Bitot’s spots. [BCCL 2013-2015)

e Keratomalacia. e keratomalacia.
Rk e Increased infections. [ MP Pharmacist ZOZOL B-ionone ring + polyisoprenoid chain L e infections & gfag | [ MP Pharmacist 2020 | 4
- R

@ Key Point: Vitamin A supports ‘ &y faig: Vitamin A gfe, 3uawer 3R

| vision, epithelium and immunity. gfaren & foig #gayef g1 )




2, VITAMIN D / fdaifimD (==

p
What is Vitamin D?

e Structure: secosteroid (broken steroid
ring); fat-soluble.

Functions
* Increases calcium and phosphate absorption.
* Promotes bone mineralization.

e Regulates Parathyroid Hormone (PTH).

e Calciferol ¢

[ faerfi= D = 82 1

o TREFT ; JTRITE (2 g€ wifae fm); 7w § geeh

o
o A 3R BIThe & JaMYT Bl FEIdT & |
o g3 & @iiieror &I dgrar aa1 & |
o RIURRIES gMA (PTH) & FafAd avar g1
(%) #a
o g4 H1 UHT / UVB (AlIMS Ha-%R)
o HBe! B def, foR, 32 & St (KPSC 2018)
o BIfEHTES e vy |

mm

o Ffeufeaiic / 1,25-(0OH) ,0; (RRB 2019)

Sources

e Sunlight / UVB (AlIMS Bhubaneswar)
e Fish oil, liver, egg yolk (KPSC 2018)
e Fortified foods.

Active Form
e Calcitriol / 1,25-(OH),D3 (RRB 2019)

Q Deficiency G HH
* Rickets in children (BSSC 2019) o gl # gy (BSSC 2019)
e Osteomalacia in adults (CGHS Bangalore 2019) o g H AfeTHARMT (CGHS SR 2019)
e Hypocalcemia, tetany, o gIZUIBHaT, fee,

» Secondary hyperparathyroidism (BSSC 2018)
&& (1sRO 2017][ KPSC 2018 | (RRB 2019 | (BSSC 2018 ] (BSSC 2019)

v o Yihsd FEWRIYTRISISSH (BSSC 2018)
\[31 (150 2017 ) (KPSC 2018 (RRB 2019 |(BSSC 2018 ) (BSSC 2019]])

Key Point: Vitamin D is essential for I g geg faig: Vitamin D Sl dgeq

calcium balance and bone health. 3R gifSal & Wy & U a9y g1

' B

.




VITAMINE / faeifi_ E ("Side 50f10 )
( What is Vitamin E?

e Structure: chromanol / tocol ring
with isoprenoid side chain.

Functions

e Antioxidant.

e Protects cell membranes and RBCs.
e Supports skin and eye health.

e Supports immunity and fertility.

®* Tocopherol ¢

e

p
faerffa E w1 82
e TIEAT: HIAIA / bl a1

S amErIffFTge Tge 99 St 8t 21

(@) wrd "

o ITfHRITeT antioxidant.
o PIfrapT fErmferal 3R RBCs <hl I&1T &HedT &1

o T 3R 3@ & Wy &7 gHLT Har gl
o UfcRe 3R U= &15dT & guef a1 21

o

Sources =

e Vegetable oils, wheat germ, nuts,
seeds, green leafy vegetables.

Active form

e oa-Tocopherol ) - . ’
Deficienc':y o T il
e Hemolytic anemia, neuromuscular 0 Bl & T&T ¢
disorders, retinopathy, o gHIfcIEd THIHAT, FAAPeR PR,
reduced immunity. AeAraeft, ufdwan &

(a Exam: HPSSC 2016, KSSSCI 2024 ] E& TfaT: HPSSC 2016, KSSSCI 2024 ]
Q0 S - J
( . - - . . . . 4 . & - H H N

@ Key Point: Vitamin E mainly acts l Q 7 feig: Vitamin E &4d:
| \S/ as an antioxidant. =/ antioxidant & ¥9 H &1 FHaT 2|
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VITAMIN K / feerffa K (St

o
. “ Phylloquinone/ Menaquinone e
s 2 e
What is Vitamin K? [ ] faerfim K san 82
e Structure: 2-methyl-1,4-naphthoquinone' VI amln o T¥ET: 2-fHursd-1,4-Awnfdaa i

core with isoprenoid side chain. PR TTH rgE-ise 9igs 9= gidl g
® Forms: K1 phylloquinone, > ® ¥Y: K1 wIsalfaa-,
K2 menaquinone, ' Blood K2 Ardaa,
K3 menadione (synthetic). Clotting K3 AT () |

; ; ; Cascade
® Functions: activates clotting factors /

I, VII, IX, X (KPSC 2017),
bone health via osteocalcin (KSSSCI 2024),

vascular protection, wound healing.

® HR: FoAifed B I, VII, IX, X &Y
afeha a1 & (KPSC 2017), 3iffeedibefed
& ATEIH O g@1 wareey (KSSSCI 2024),
(AT ehT GR&TT, |Td HAT|

o HId: g YnigR Hfesrdl, U] @re uard
3R 3117 gwfaat (MBESB 2023) |

o gfhg HU: K1 3R K2 |

® FHHI: TRUIG BT dA«T g,

® Sources: green leafy vegetables,
animal foods and gut flora (MBESB 2023).

® Active forms: K1 and K2.
® Deficiency: prolonged bleeding,

hemorrhagic disease of newborn, qJaSTd fs?TQl T TGTdT T,
easy bruising, bone fragility. AT | el gg-T1, d5sdf ol BN |
KPSC 2017, KSSSCI 2024, € KPSC 2017, KSSSCI 2024,
™! MBESB 2023, ISRO 2024, ESIC 2019 : %! MBESB 2023, ISRO 2024, ESIC 2019
( . . . . — - 1
@ Key Point: Vitamin K is the key I @ &7 fdg: Vitamin K I &1 et
. vitamin for blood clotting. g1 & foIg Agcagul faer™- ¢ | )




©

e Function: carbohydrate metabolism,
nerve conduction.

e Source: whole grains, legumes, pork, nuts.
e Active form: TPP.
e Deficiency: beriberi, Wernicke-Korsakoff

®
. . [ @ BSSC 2018, HPSSC 2022,
Riboflavin [ e J

—— o

* Function: redox reactions, energy production.
* Source: milk, eggs, leafy vegetables.

e Active forms: FMN, FAD.

e Deficiency: cheilitis, glossitis, sore throat.

L

.

 J

Niacin (€ Hpssc2022]

0 Function: redox reactions via NAD/NADP.

* Source: meat, fish, poultry, grains, legumes.
e Deficiency: pellagra, 4 Ds.

. . \
Thiamine (€ IT8P ASI 2023, MP Pharmacist 2020 )

[g Raj. NHM 2012, BSSC 2013/2015,]

v,

/—ﬂ

Thiamine

— B1,B2,B3 *

ﬁﬂ

Niacin

r—ﬁ

Riboflavin

Carbohydrate Energy
Metabolism & Production & || (NAD/NADP) &
Nerve Function | [ Redox Reactions || Skin Health

- LY J Y

B-COMPLEX VITAMINS - PART 1 / @-ireia fierfia - wmr 1 (seerero]

Redox Reaétions

@

\
ATATHA (B1) (€ 17BP ASI 2023, MP Pharmacist 2020 |

o Br: BrElgIESe TATT, dfAcT HTR|
o Hid: [ TS, Slcl, IR BT A, TH|
o Tftha ®U: TPP.

o FHI: S-, afFP-prade g |

L

MSAIFAfa (B2)

MPESB 2023

o B ST AFMATHAY, Foit IcUTEA|

o Tld: gy, 378, 4 WigR fesral|

o Gfehg FT: FMN, FAD.

o P faeTsfen, wmsieq, To & @l

€ BSSC 2018, HPSSC 2022,]

)

e

Arafd= (B3) (€ Hpssc 2022 )
o &1d: NAD/NADP & #reaH 9 Y8Tay fohard |
o Gd: 7Y, TSel, Gegt, 3T, g |
o &HI: YA, 4 Ds.

€ Raj. NHM 2012, BSSC 2013/2015,
ESIC 2016, MPESB 2022

_ 7

s

ESIC 2016, MPESB 2022

metabolism and nervous function.

Key Point: B-complex vitamins mainly support

| (@

&g fdg: d-wireiaw [GerfEa gmad: metabolism 3iR
nervous system @&V support B ¢ |

N




éf()é B-COMPLEX VITAMINS - PART 2/ dt-srcierd faerfim -ymp 2 (Sieeore)

1 BG B7 e .

4 - ) . - N 4 ' p

(1 B5 Pantothenic acid (1) B5 tAdfs ufds

4 Function: CoA formation, energy and Pa"tOthe"'C Acid 4 @1 CoA fmfor, ot ik et e =y |

fatty acid metabolism. ¥ e

@ Source: whole grains, meat, eggs, broccoli. CO @ AIgel 31T, 719, s, I

> Active form: CoA, ACP. \ o W5 ¥4 CoA, ACP.

/\ Deficiency: burning feet syndrome. Evartiu & Fatty A\ ®&HY: 9T e g

@ B6 Pyridoxine [Tz wscaoes /| @ B6 yRReffde  (REms ks
) NCA 2015, DSSSB 2019

NCA 2015, DSSSB 2019 '

Function: ami id metabolism, . T I

4 Function: amino acid metabolism _ Py doxme 4 o .311117-?[ 31T TATTTY, ~RIGIRTHIC HLeTuUT,
neurotransmitter synthesis, heme synthesis. T dgaiyor|

@ Source: meat, fish, poultry, bananas, legumes. @ dra: 9, 99, Ui, b, grd |

> Active form: PLP. 0 > ufég wU: PLP.

AN Deficiency: neuropathy, cheilitis, Amino Acids ¢ Neurotransmitters A Wgﬁ ﬁﬁﬂgﬁ-‘q Wm’
microcytic anemia, infant convulsions. \ Heme Synthesis o ferg] dR (FTaeeH) |

(3) B7 Biotin \ | ® B7 smifew

e Function: coenzyme for carboxylases, Blotm re B BIEIfFEIS & fll BITITEH,

supports skin, hair and nails.
Source: cooked eggs, nuts, seeds, liver,

gut microbiota. i
Active form: free biotin. o wfha w9: W arnfe |

/\ Deficiency: raw egg white / avidin effect, Healthy Skm o Hair o Nails A\ HHY: F= 33 Bl Gbal / Yfafe v,

L ) L TR & B | J

\_ biotinidase deficiency. )
fdg: & faer®= energy, protein metabolism

- @ Key Point: These vitamins are important for I g&= fdg:
‘ ' i 31 healthy skin & foTg Agcgof 2 | J

L energy, protein metabolism and healthy skin.

T, 9T IR ARG & [T GERI |
. @ Gra: b 32, A9, s, fereR, 3Hid S gereha|

J




V4
( (89) B9 Folic Acid 1
e Functions: DNA/RNA synthesis,
RBC formation, neural tube development
e Sources: leafy greens, legumes, citrus
fruits, fortified cereals, liver
e Active form: THF
e Deficiency: megaloblastic anemia
neural tube defects, glos sitzeirs,
T homocysteine

B12 Cyanocobalamin (BSSC 2018)

e Functions: DNA synthesis with B9,
RBC formation, myelin synthesis,
homocysteine — methionine

e Sources: animal products and
fortified foods

e Active forms: methylcobalamin,
adenosylcobalamin
e Deficiency: pernicious anemia,

numbness, memory loss, spinal cord
degeneration (MRBT 2023
Vitamin C Ascorbic Acid
unctions: collagen synthesis, antioxidant,
immunity, iron absorption, wound healing
e Sources: citrus fruits, guava, amla,
strawberries, green vegetables
e Active forms: L-ascorbic acid,
dehydroascorbic acid

e Deficiency: scurvy [OSSC 2024,

(AIIMS Raipur 2023)}, bleeding gums,

N poor wound healing

Py

%

Myelin
Synthesis Formation Products

DNA

A

Synthesis Development FormationJ

Neural Tube RBC

RBC Animal

7

4

B9 + B12

Y
DNA Synthesis
+

\RBC Formation/

Iron

3 Citrus & Collagen Wound

Amla  Synthesis Healing Absorpticy
N

r

Vitamin C

Collagen + Wound Healing + Iron Absorption

B9, B12 & C / 19, &2 3R C

———=e Water-Soluble High-Yield Vitamins / STa-gaaeite gig-diee faefia e———

-~

@ B9 wiferss vfie

B12 IrEBIEaTaAT®a (BSSC 2018)

o @1: DNA/RNA Heeigur, RBC fAmfor,
neural tube fa&r g

o Hid: & UdeRr Tfestar, g, T2 %,
fortified cereals, liver

o ufsha ¥9: THF

o @HI: megaloblastic anemia
neural tube defects, glossitis,
homocysteine gaT

e @®rI: B9 & 1T DNA synthesis, RBC faafur,
myelin synthesis, homocysteine — methionine

e HIa: animal products 3fR fortified foods

o Tfeha HU: methylcobalamin,
adenosylcobalamin

e @HI: pernicious anemia, numbness,
memory loss, spinal cord degeneration

(MRBT 2023)
Vitamin C twsifdes ufdis

e @a: collagen synthesis, antioxidant,
immunity, iron absorption, wound healing

e Ta: citrus fruits, guava, amla,
strawberries, green vegetables

e Hftha ¥U: L-ascorbic acid,
dehydroascorbic acid

o @HI: scurvy (OSSC 2024,) (AlIMS Raipur 2023)),
bleeding gums, poor wound healing

/

®

Key Point: B9 & B12 support blood + DNA,;
Vitamin C supports collagen + healing.

| (@

&y fdg: B9 3R B12 ¥ 9 DNA & foiy;
Vitamin C collagen 37 healing & feiT |

*

N
DSSSB 2019 « BSSC 2018 « MRBT 2023
OSSC 2024 < AIIMS Raipur 2023




7 VITAMIN C / fderiffiq c =~ (e

'“g ————=o Ascorbic Acid + Quick Recap / T&hifa® Ufis + @lRa grigla o

E I -
( What is Vitamin C? " | VitaQr:in C I faerfa= CW%? .

e Water-soluble vitamin; ® aa-'g?—mﬂa ferfi;
also called Ascorbic acid. £ - I | = 4 Iron ) 28 veifda ufite oft ped 31

® Functions: collagen synthesis, =3 > - Absorption o BRI: PloioH GooIguT, T3S
antioxidant, enhances immunity, Collagen ’ ’ ’

increases iron absorption, Synthesis Sllii!:-]:;gm, ST STALMIOT TG,
wound healing. i HeHaY :

e Sources: citrus fruits, guava, o "gh g e, STH®S, e,
strawberries, amla, 3riger, g3t afesrar |

green vegetables.

e Tfsha ¥U: L-ascorbic acid,

e Active forms: L-ascorbic acid, dehydroascorbic acid.
dehydroascorbic acid. o i} & FEIOT: Whdl, FYSI A T AT
e Deficiency: scurvy, bleeding gums, & I gid & 841, °1g WA § 3|
loose teeth, poor wound healing. - ) d
@ ° P Pharmacist 2020+ 0SSC 2024 ImBmumty Ascorbic Acid n’ °‘|’." @ ° MPPharmacist 2020+ 0SSC 2024
! o 5SBASI2023 e AIIMS Raipur 2023 | | \_ oost r (Vitamin C) - SaN y \ Nl o SSB ASI2023 e AIIMS Raipur 2023 )
Recap: Water-soluble = B-complex + C | ) (O IRG: Sa-gaeiid = B-sircad + C |
A Fat-soluble = A, D, E, K ) L -gaeie = A, D, E, K 3
@ B

Key Point: Vitamin C is essential for I g g& fdg: Vitamin C collagen synthesis,
collagen, immunity and wound healing. immunity 3R wound healing & oI 3ma9aes 81

.
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