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UNIT | The chemistry of life
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1. Introduction: themes in the study of life
2. The chemistry context of life

3. Vater and life

4.Carbon and the molecular diversity of life

5. The structure and function of large biology molecules

Chapter 1 The structure and function of macromolecular
Chapter 2 Exploring Life

H20

1. H:0 : polar covalent bond

2. the properties of water :
(1)insects that walk on water
(2)sugar dissolving in water
(3)floating icebergs
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Chapter 1

The structure and function of macromolecular
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Carbohydrates.

1. lactose is formed by a A 1—4 linkage between a glactose and a glucose mdecul
2. the functions ofthe carbohydrates. .
(1)Chitin is a carbohydrate that is used in insects and other arthropods in the
structures of their exoskeletons.
(2)Glycogen is a carbohydrate that is used by animals as a way to store glucose.
(3)Cellulose is a carbohydrate that serves a structural function in plants.
(4)Starch is a carbohydrate that is used by some plants as a way to store glucose.
3. Carbonhydrate :Glucose , Starch , Cellulose , Deoxyribose.
Not carbonhydrate: Chitin
4. Cellulose
(I)Cellulose, the most abundant organic compound on earth, is formed by liking
glucose by B(1—4) bond.
(2)cellulose :insoluble fiber
(3)Humans are unable get metabolic energy from cellulose because cellulose digesting
enzymes are absent
5.Chitin
The major component of cell wall from fungi is chitin.
6. After ingestion, the first type of macromolecule to be worked on by enzymes in the human

digestive system is carbohydrate.
7.1n cells, the molecules are usually associated with providing energy:
—(1neutral fat (2)starch (3)egg albumin

[E8i1] HENEELSD
— ~ 44 % (compound) : M XML L Tk (elements) HEELRLH -
[ TEST]

01. An element is to a (an) | as a tissue is to a (an)
(A) atome: organism ~ (B) compound; organ (C) molecule; cell (D) atom; organ
(E) compound; organelle f
02. /v % (elements)z #* ;Eiuﬁaﬂﬁ(tissue)izﬁé o
(M) B+ (atom) ; % ## (organism)  (B)4t4-4(compound) ; & % (organ) -
(C)%F (molecule) ; ¢afe(cell) (D) B-F(atom) : 2% (organ)
(E){t4-4 (compound) ; A& % (organelle) °
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ok (RF) 3 7, A
Carbohydrate ¥ ¥ C~1~0 Sam s (K E )
Fat Bs B C-H~0 BE BB ~ i
Protein &k & i C~H-~0-N(S) Bz 3k 8%
Nucleic acid # B¢ C~-H-~0-N-P oA .

(B2 2] RamRE

— ~ condensation (#4-5M8)
()RR A R LER RS -
(=)dehydration reaction KR -
BRY —4FRMEERX 1A B0 -
= ~hydrolysis (K#4%H )
(R HRRER
(Z)&HBARE » sTE» F R EF6E -
(=)The reaction of a fat to form glycerol and fatty acids with the utilization of water
F 2K AFBE B RS st iy 0 RSB BERJE o
(@)EBEERESKERER » ¥FE_ B 4R » Fieiksr
= - polymer %4-#
(—) £ FEaesaidsr 2 £48 (monomers) Atk 89k o F »
(=)carbohydrates (##%i ) protein (& &K ) nucleic acid (&) -
()= m K3 E #F (mocromolecules)
sugar (#8& ) - protein (& &% ) fat (B8 )~ nucleic acid (4x8§) -
() émpapg - E}iﬁ%&ﬂﬂﬁfzﬁ%:i%bﬁé@ﬂiﬁé% P RE AR R B S EH K
aF e

\ KTEST]

01. Most of biological "molecule's are macromolecules (called polymers). These polymers
consist of many similar or identical small units (called monomers). What type of reaction
links monomers together to form polymers, and what type of reaction breaks down polymers

to monomers?
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Condensalion

e Enzyme A i
He O“;QH’ Ho —O— OH ? HO —O“ 0 O_ OH +

Monomer Monomer 4—Hms—i5—— Dimer

Enzyme B

Figure 1-1 animated Condensation and hydrolysis reactions.
Joining tvo monomers yiclds a dimmer; incorporating additional monomers produces a polymer,

Note that condensation and hydrolysis reactions are catalyzed by different enzymes.

Shaort polymer Unlinked monomer

Dehydration removes a water

molecule, forming a new bond \. @ ! i Hydrolysis adds a water o @

. molecule, breaking a bond
Y ‘. /

‘ Longer polymer -
! (a) ‘Dehydration reactipn in the synthesis of a polymer ' | {b) Hydrolysis of a polymer

Figure 1-2 The synthesis and breakdown of polymers.

W —ERR BHMMNFAFIGBETEONERS RAOY  wR B ERAXFETHHHMTE
BEF -

[ TEST]

01.Which of the following illustrates hydrolysis?
(A)The reaction of two monosaccharides to form a disaccharide with the release of water
(B)The synthesis of two amino acids to form a dipeptide with the utilization of water
(C)The reaction of a fat to form glycerol and fatty acids with the release of water
(D)The reaction of a.fat to form glycerol and fatty acids with the utilization of water
(E)The synthesis,\of a nucle;&tide form phosphate, a ribose sugar, and nitrogen base with

the production of a molecule

02. &5 —18+& 100 -ﬁ-i&éﬁi‘ﬂ“\#ﬁmﬁrr}s% » BIK S D EANT 2
—99 fBKRSF °

03. F#l4TH R B REH (polymer) ?
(A)starch (B)protein (C)fatty acid (D)nucleic acid (Ednone of above
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Chapter 1 The structure and function of macromolecular 1-5

04. The molecular formula for glucose is Gilli:0.. What would be the molecular formula for a
polymer made by 1inking ten glucose molecules together by dehydration reactions ? Explain
you answer.

(A)Cocllizo0so  (B)Celiz0s (C)Calioz0s1 (D) Cooli000s0 (E)Ceclli10s

05. # ##% (glucose) #94F K& Gllels © & +18 %) 8 #5 F 454 K A& (condensation reaction)

pikm et EoTFXARBRAEMY

(A)Cooli0so  (B)CeHiz0s  (C)CwllicOsi  (D)CooliccOso  (E)CaoliniOs

AR 1.D 2. — 3.C 4.C 5.C
[EB53)] Monosaccharide EEf#
— ~ = &% : glyceraldehyde (H#& ) A4 hBEREFEAAY -

_ iﬁ_ﬁ ‘
(—)ribose (#%&E): % RNA + ATP
(=)deoxyribose (& §.#&): 74 DNA (%

= At —Ea)

ERRN % 3
(—)glucose & &%
(=)fructose %4
(=)galactose ¥ L3
=B UE R EETE SNIENE
Triose sugars _ Pentose sugars Hexose sugars
(CBHGOS) (CSH1OOS) (CEH‘IZDS)
H o H, O H o H o
\Cl/ \C’/ \Clv‘“ \le
H—C—O0H H CI_OH H—C—OH H—C—OH
i H—CI—OH H—CI—DH HO —C—H HO —C—H
o :
v e 3 . . :
S = H . H—?—OH . o Ot , HO—C—H.
= Glyceraldehyde H—C—OH H—C—OH H—C—OH
HiEg | ' |
H H-—(}:—OH H—C—OH
Ribose H }!i
1 pE PAPE
Glucose WS T Galactose
*r i 'r
H—C—OH H—&—OH H _Cl_OH
(::_O C=0 C=0
8 H—CI—OH :H—é—OH HO —C—H
;::2 ﬁ H H—C'-—OH H_CI_OH
Dihydroxyacetone H_'CI—QH H -——CI—OH
ST H H _?_OH
Ribulose H
& Eaps Fructose sggr
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