-~

> ~ <

The chemicals of
life

®) e
What Brw

Nt

made of ?”

i
\%'. l



| S’/ A 4
The chemicals of life
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The chemicals of life water
g -
¢ solvent
Metabolic reactions can only — - i
take place if the chemicals & eyes "
which are reacting are — 83 9500‘“ g
dissolved in water. Y] === il | W
¢ transportation(dissolved — 83"/3/ 7Bo/
substance ) = ° 2
TS éh lungs muscles :“3
waste products Q5 it
=
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metabolic reactions{Cigi sz iz
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¢ starch + sugars
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The chemicals of life carbohydrates——
S— suaars )
- CH,OH
Sugars (‘3 —0
I ) \ £ \C/
monosaccharides (simple sugar
¢ gIUCOSG C6H1206 \GH I.|.| / \
soluble in water "": _T i
H OH

normally used in respiration (release
energy)

monosaccharide ERHE <
e
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Sugars

monosaccharides (simple
sugar)

disaccharide

¢ sucrose (in plant)

Plant transport glucose

¢ maltose (malt sugar/ in
plant)

SQlublednyater
SUCrosefe iE
maltoseZ= SF

sugars
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starch

Sugars O Ko S S8

monosaccharides (simple sugar)

repeat

disaccharide cellulose

polysaccharide % * o o o ol

¢ cellulose (cell wall) > — N o
¢ starch(plant store carbohydrates) repeat

¢ glycogen(animals/ in liver and —

muscles) G gj@ o

iInsoluble in water

CH;CH CH,OH H:C

I
— @QW@ |
glycogenffE[R =
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Testing for carbohydrates

Test sugars (reducing sugar) \ ’
e.g. all monosaccharides, maltose i ) |
¢ benedict’ s solution b

¢ experiment steps

Imix sugar solution with benedict’ s
solution

lheat with water bath 80°C

B)eneglct S SOilll%iOKIll
water bath7K}&
brick redfiG4] &
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Testing for carbohydrates

Test sugars (starch)

¢ iodine solution

Orange-brown — blue black

lodine solutionf#itify
orange-brown= =t
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sugars

Why do organisms die if they do not have enough

water? fgey:
What three elements are contains in all carbohydrates?

The molecular formula for glucose is , what does this
tell you about a glucose molecule?

To which group of carbohydrates does each of these
substances belong: a glucose; b starch ; c glycogen
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S CHHHH KRR i
e ¥ J0-C—C—C—-C—C—C-C~C~C—H
H=-C— P 1 1 1 1 1 11 1
- HHHHHHHHH
¢ lipids (fats) o HHHH KK OH KB
Sc-C-C-C-C-C-C—-C—-C~-C~H
. X H-C—-0 I 1 1 1 Y D IR
¢ insoluble in water HHHHHHHHH
¢ carbon, hydrogen, oxygen iee=0 BN A h oy %
- & F
A%

¢ 3 fatty acids + 1 glycerol

lipidfE[&
fatty acidfgRnER
glycerol HH

M glycerol IMcarboxyl group I fatty acid Il double bond

&f_;

Fat molecules

Y ipase

o N
/ /\I/

Z1=D

Fatty acid molecules and
Glycerol molecules
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functions

¢ provide energy
cells use carbohydrates first to obtain energy then fats

¢ store energy (adipose tissue)
fat > sugar

¢ keep heat (insulation)

adipose tissuefgipZHZA
walrusyZ8
insulationf&z
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Testing for fats and oils ethanol emulsion test
S’

1) mix food with ethanol
(fat can dissolve in ethanol)

2) Pour mixture into water

if there was any fat in the food, then the fat-ethanol
mixture breaks up into millions of tiny droplets. This
mixture 1s called an emulsion(white and opaque)

emulsionZ| 4K
ethanol;B8f5
dropletfa{iiE
opaqueNFEEAHY
transparentiZAAAY S
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\JProtein LN T E .ﬂl

¢ Carbon, hydrogen, oxygen,

nitrogen
small amo(&mts of sulfur
¢ amino aci
20 different kinds H
HN C COOH
H

one kind of amino

5 o 1/= Q H
amino aCldﬁLEﬁ& acid molecule

AMINO ACIDS

> N

PEPTIDE

PROTEIN
/

—_—
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Protein ®

¢ Carbon, hydrogen, oxygen,
nitrogen

small am().lénts of sulfur AMINO ACIDS PEPTIDE PROTEIN
4 amino aci

20 different kinds Primary structure

et
Each protein 1s made of molecules with amino

acids 1n a precise order

Even a small difference in the order of amino
acids make a difference protein

Different sequences of amino acids result in
different shapes of protein.
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functions

¢ making new cells
¢.g. repairing damaged parts, cell membrane and cytoplasm

¢ antibodies

¢ cnzymes (biological catalyst) antigens

N

Y Ve a8 A
"ot & -
\ &% Exam\,, V‘Qg{ F, — binding _—
o — — sites
antlbOdyT)_l_LMK Enzpte S0t Enzv?;r?;l;itrate Enzyme + Products Y Y /
enzymefig

catalyst{E{t351 " \/ antibodies

L N y
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The chemicals of life Protein
P N
Testing for protein biuret test
S
biuret test uses potassium hydroxide solution and purple

copper sulfate solution. You can use a ready-mixed  § |
reagent called biuret reagent, which contains these
two substances already mixed together.

1) mix food in water

2) Adding dilute copper sulfate solution
3) Adding dilute potassium hydroxide solutions

biuret testXXa RGN

potassium hydroxide solution SFALFF
copper sulfate solutionfRBRHE A&
reagent 15
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Carbohydrates Proteins
Elements they contain

Smaller molecules of
which they are made

Solubility in water

Why organisms need
them |
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Adapted from Mational Huoman Fenome Research Institute
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“DNA deoxyribonucleic acid

¢ genetic material

¢ two long strands (double
helix)
base (A, G, C, T)
¢ felsdguénce of the bases in our DNA

kinds of proteins

I

characteristics

baseffiE
bondE
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