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NUTRITION IN
PLANTS AND
ANIMALS




NUTRIENTS IN ANIMALS

Nutrients is consumed in day to day life

Vitami
High energy storage / \ / itamins

Macronutrients Micronutrients
. . . Minerals
Carbohydrates ats  ‘Proteins &—~Amino acids
l ‘Body building nutrients

|
G ucose_CHo Storage: Adipose tissue

Sugar Energy needed for growth of body

> Benedict Test: a chemical test that detects
reducing sugars in a solution

« 1912: Casimir Funk, coined the term “VITAMIN’

On the basis of solubility:

Types of water | Types of fat soluble
soluble vitamin vitamin
Vitamin-B }'- M }_
A } Vitamin-D t s KE'DA
Vitamin-E
Vitamin-K }-
Amino Acids

\

Essential amino acid  Non-essential amino acid

b

our body cannot synthesises on  our body synthesises on its own
its own



Carbohydrates/Sugar

Simple Carbohydrates Two molecules of sugar Complex ?arbohydm’res
1 molecule of sugar 7
Monosaccharides / Disaccharides 'Polysacctarides
- Glucose Sucrose Glycogen
“Fructose —>Fruits, honey Grains sugar (in cereals) «<—Maltose Starch
- Galactose Lactose Cellulose

Milk sugar

Fats — provide energy
Stored in adipose tissue —> Provides insulation to the body

They are not easily digested as the molecules are tightly
packed together, and they have higher melting point

Saturated fats — Single bond

Unsaturated fats — Double/Triple bond

They are easily digested
Healthier

Found in vegetable oil, nuts and seeds

-Trans fat — it is a type of unsaturated fat that occurs naturally or artificially in foods

roteins ——Produced by the breakdown of amino acids

-Total: 20 amino acids

‘Body building — Growth .CHON

Present in: Essential: need to be consumed
-Egg: white part (proteins), -Tg: Leucine, Histidine, Lysine,
yolk: yellow part (fats, Non-essential  Tryptophan

vitaming, etc) -“Body synthesises on its own

- Soyabean -Bg: Glutamine, glycine, proline, arginine



KWASHIORKOR VS MARASMUS

¢ In preschool children (1-
S years of age)

¢ Due to low protein intake

* Mild growth retardation

¢ Mild reduction in body
weight

* Protruding abdomen and
subcutaneous fat
reserved

* Ribs not very prominent

* Poor appetite

* Enlarged fatty liver

* Oedema present

* Moonfacies

* Sparse hair

* Flaky paint-like skin

e Lethargic

* Requires adequate
amount of protein

Kwashiorkor ,

¢ In weakened infants(<1
year old)

* Due to low calorie intake

* Severe growth retardation

 Severe reduction in body
weight

¢ Shrunken abdomen and
subcutaneous fat not
preserved

* Prominent ribs

* Voracious feeder

* No fatty liver

* Oedema not present

* An oldmanlike face

* Noshair changes noted

*.Dry and wrinkled skin

e Alert but irritable

* Requires adequate
amount of protein, fat and

rbohydrate
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- In fish oil /

In carrot, mango, apple, papaya

Vitamin

Chemical Name

i vitamin E

N vitamin A Retinol
—2 vitamin D Calciferol
Tocopherol

. Sunlighf /4 Vitamin K Phylloquinone
- Synthesised by our / 5 |vitamin Bl Thiamine
body {6 |vitaminB2 Riboflavin
7 vitamin B3 Niacin
8 vitamin BS Pantothenic acid
In sprouts
9 vitamin B6 pyridoxine
10 |vitamin B7 Biotin
11 |vitamin B9 Folic acid
12 |vitamin B12 Cyanocobalamin
13 vitamiln C Ascorbic Acid
k|n citrus fruits
Vitamin | Chemical name Deficiency
VitA Retinol retinoid, Xcmphlhalmla/Nig htblindness
carotenoid
— Vit BI Thiamine Beri-beri wernickes
korasofT psychosis
Vit B2 Riboflavin Ariboflavinos
Vit B3 Niacin,niacinamide | Pellagra
V|fam|n B Vit BS Pantothenie acid Burning feet syndrome
Gomplexes Vit B6 Pylfdoxmc. Anemia
pyridoxamine,
Total: 8 pyridoxal
Vit B7 Biotin Dermatitis.enteritis
Vit B9 Folic acid Megaloblastic anemia,
neural tube defects
) 4 Vit B12 | Cyanocobalamin Megaloblastic anemia
Methylcobalamin
Vit C Ascorbic acid Scurvy/ bleed.ng gums
vitD Ergocalciferol Rickets,osteomalacia
Cholecalciferol
VItE Tocopherols Hemolytic anemia in
newborn / anﬁ‘Sferi'ify
VitK Phylloquinone emorhagic disease of

newborn (Gan happﬁn to anyone)

No blood clotting
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TRICK Diseases
B1: Thymine —— Tho ‘Beri Beri

B2: Riboflavin —— — R

B3: Niacin ——— Ne ‘Pellagra ——3 Ds
Dementia: loss of memory
. . -Diarrhoea
B5: Pantothenic acid Pant “Dermatitis: skin issues
B6: Pyridoxine——— Par

Minerals

- . o -Calcium: for bone/tooth health
B7. Biotin ‘Biodata (Vitamin H) -lodine: to prevent from Goitre

-Iron: deficiency may lead to
B9: Folic Acid ———— TFoster Anaemia

‘B12: Cobalamin/ — Ca ‘Pernicious anaemia
Cyanocobalamin

M Sources Functions

. . Disease

V‘famln D SOUYGGS Liver oil, Fish, Night blindness,

< AF Carrot, Milk.

. Vit A : p almia

. Sunhghf =y spinach and fruits | Vision and growth Pt
(Retinol) such as Papaya and Keratinisation of

. . z skin

« Fish oil e =

Co - enzyme in the

Yeast, Milk, Cereals,
Green vegetables,

Beri - Beri

Vitamin B,
(peripheral nerve

form of Thiamine pyro

(Thiamine) phosphate (TPP) in

. . Liver, Pork giycolyais damage)
yCOlysis
Vitamin C sources —
Co enzyme in the
Soybean, Green form of EMN (Flavin | Cheilosis
° Y
Lemon Vitamin B, vegetable Yeast, Egg | mono nucleotide)and (lesions of corner
(Riboflavin) white, Milk, Liver FAD (Flavin adenine of mouth, lips and
o Am'a kidney dinucleotide) in redox | tongue)
reactions

Cereals, Green leafy | Co enzyme in the form | Pellagra (photo
vegetables, Liver, of NAD and NADP' in | sensitive

Vifﬂmln E SOUYGGS (Niacin) Kidney redox reactions. dermatitis)

Vitamin B,

ritami Mushroom, Part of coenzyme A in
Vitamin B, 3 Inadequate
< spVOUfS Avocado, Egg yolk, | carbohydrate protein o8 T)qu“ s
I e Sunflower oil and Fat metabolism Browt
Co enzyme in amino
Vitamin B, Meat, Cereals, Milk, | acid metabolism, c s
N H H HIS z 5 . A p p “onvulsions
o V'fam'ns n mllk‘ A, 'B) and (Pyridoxine) Whole grains, Egg. | formation of Heme in
Hemoglobin
D Vitamin B e

Dy ession, Hai
Milk, Egg yolk. Depression, Hair

P 5l Biosynthesis loss, muscle pain.
Vegetables, Grains

(Biotin)

Egg, Meat, Beet root, | Nucleic acid synthesis,

H H Vitamin B o0 c
Vlfamm C nOf presenf i Leafy vegetables, maturation of red P AN

(Folic acid) anaemia

Cereals, Yeast blood cells

L’ Not present in eggs as well



e Lipophilic vitamin required for protection of cell membrane and blood cells
formation: Vitamin

* A typical adult human body contains 259 of magnesium
* Yeast breaks down the food material outside the body and then absorbs it
Saprophytic mode of nutrition (feed on dead or decaying matter)

« ‘B12 is not present in plant foods —> Pernicious anaemia to be target by
year 2047 (India)

« ‘Brain gets energy from glucose

« Proteins are made of 20 amino acids

* Tats store maximum energy per gram
« Soya milk: protein rich more than meat
« Amla is richest in Vitamin C

« Autotrophic mode of nutrition: Carbon dioxide, water, chlorophyll and
sunlight

o Autotrophic mode of nutrition: bacteria
« TFungi: Heterotrophic mode of nutrition

« Amoeba: Holozoic mode of nutrition



* Not more than 10% transfer of energy from one tropic level to another

Trophic Levels

DECREASE IN BIOMASS

>

Quaternary
Consumers /

Tertiary
Consumers

A
Producers | k&

Crop Plant Tree

Grass  Flowering Plant

Match the column A with column B:

Column -A
(Vitamin)

(SSC CHSL 30/05/2022 Evening)

Column -B
(Source)

a.Whole Grain bread
and Nuts

Vitarnir@ 3

Lb. Carrot, Mango,
Papaya

i) Vitami%

Egg yolk, So! oya
;F:rodug_t:,

Vltam@/

| d. Citrus fruits, red and
green pepper

\M{b ii-a, iii-d, iv-c

(b) i-a, ii-b, iii-c, iv-d

Secondary -~1"
Consumers | ==
Rat  Sparrow  Frog |\ \ 0%
P ﬂ'( o mBE
Consumers | A
/ Grasshopper Bee Ant  Butterfly WW.
oo
o°°; .m\l

T |
el A Y Fierd B ¥ A=Y

FHiaA-v (Rerf@e)

i) ef@a T

Fraa-a (da)

a. WA 3T T 35

3R 7

i) faerfae & b. ISR, 3H, qdrar

iii) fareTf@eT & . 33 & S, "R
3cqTe

iv) FeTf®a 2

d. @Wee T, AT 3R
&

(c)i-b, ii-c, iii-a, iv-d

(d) i-c, ii-b, iii-d, iv-a

« Nutrients requirement of adolescents are higher than adult

o Nuts, vegetable oil, and fish are rich in sources of Omega 3 (fatty acids)

* Threonine is essential for healthy skin and teeth
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NUTRITION

Autotrophic

(Green plants,
Blue green algae)

‘Phytoplanktons

Heterotrophic
(Fungi, Amoeba,

l

Saprophytic
(Fungi, Yeast)

Feed on dead and decaying
matters

Man) |
|

Parasitic
(Cuscuta,
Plasmodium)

Nematodes

|

Holozoic
(Man, Dog,
Amoeba)

ARMA
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e Zinc plays an important role in cell division, cell growth, would healing and the
breakdown of carbohydrates

Which of the following bajr of micronutrients?

(SSC MTS 19/07/2022 Ntornitig)
rfaf@a # & i a1 e v el H1 vh s ag 62

a) e AR wfae
%T:r:r::‘mmerals Macvo b $evrasr s e
o) @feer 3T T

(c) Minerals andTron
(d) lodine and Iron

d) 3 3R 3R

NUTRIENTS IN PLANTS

« ‘Plants make food through

photosynthesis guard cells
Requires: 1’ ‘
Cco Stomata
" \ oxygen
o carbon ./
Sunlight Mg dioxide
/ carbohydrates
Chlorophyll Cgreen color) 0036%

T

Chloroplasf

Z’:zf::'asf « thylakoids contain a pigment called chlorophyll,
'Plasﬂds hromoplasts that absorbs light

eucoplast

Kitchen house of the cell
Cell of a plant

* %
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sunlight
6C0, + 6H,0 —>C H, 0s + 60,
cholorophyll &l oxygen is released during
Glu - photosynthesis
ark Light Study of algae: Phycology
7606’“0'1 reaction )
‘L o Algae as well performs photosynthesis
Site: stroma  Site: grana - Green algae: Chlorophyta

* Red algae: Rhodophyta
* Yellow algae: Phycophyta
o Food stored in leucoplast; starch and oils * Fire algae: Pyrrophyta
* Golden brown algae: Chrysophyta

—— GmplpmED starch | ‘Brown algae: Phaeophyta

v

.Calvin cycle dlight- —— Aleuroplast: proteins
independent * Mycology: Study of fungi
reaction)/C3 cycle

L Tlaioplast: fats and oil

Colour

— Traps light energy
Tomato: Lycopene ﬁ

Carotenoids
Carrot: Beta carotene/Xanthophyll

Red capsicum: Beta carotene
o Cherries, apple, blueberries, grapes, pomegranate: Anthocyanin

« In brown algae food is stored in the form of complex carbohydrates that
may be in the form laminarin and mannitol



Macro Micro
N - Nitrogen Fe- Iron
NPK used ‘"—’[ P- Phosphorus Mn - Mangnanese
Urea K - Potassium 'Cu - Copper
S - Sulfur Zn - Zinc
1828, Friedrich Wohler |0 caicum___||B - Boron
. Mg - Magnesium | Cl - Chloride
synthesised Urea Carbon, Hydrogen | Mo - Molybdenum

« Chlorella Calgae) rich in protein and Iron
* Starches are made of long chain of glucose

« At least a half of the carbon dioxide fixation on earth is carried out by algae
through photosynthesis

 Protein synthesis in plants: by use of nitrogen (legumes)

it has rhizoid bacteria, that absorbs Nitrogen
from soil or atmosphere

* Glycolysis: breakdown of glucose into pyruvate
» TRelease of water into air by plants: Transpiration (day)
« Guttation: secretion of droplets from the pores Chydathodes) of plants at night

« Application of plant and soil science to crop production is known as Agronomy

* 3



o Agrostology: study of grasses

« Anatomy: study of body structure/body parts

e Mango tree is example of autotroph

* AT®P obtained by respiration of one molecule of glucose: 2

o (Glycation: result of covalent bonding of a sugar molecule

‘Prevent water loss in plants by
regulating the size of stomata’s

pores
Swollen (Turgid) Shrunken (Flaccid)
Thin (outer) wall )
Chloroplast
. -Vacuole —__
Nucleus — =+
Thick (inner) wall-" "- - *
Opened stoma Closed stoma
4= Water (H,0)
:11+ = Potassium ions (K")
- White light made up of seven colours——V B GY 0
Red color
Green colour Highly used

blg'Light Spectrumn

ROYGBIV

least used
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