Produced by honeybees from the nectar of flowers, honey is primarily a mixture of the two simple sugars
fructose and g|UCOS€‘. Image copyright Olga Langerova, 2010. Used under license from Shutterstock.com
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Sunlight

6CO, + ©6HY0 60, + CgHi120g —— Cellulose, starch

Glucose
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- THERE O BRENZE. EEMRRAEN , TEBKENSZSREARNZZRERKE
BRNME

DRAERE (JLNETILD) MZHE (EF4H) .

—LEoERNE

\(f&
H»?*OH

HO»?«H
H—?«OH

HF?*OH
CH,OH

Glucose
(an aldohexose)

BENE (7 IREENE)

?HZOH

i
HO—C—H
H=C—OH

H=C—OH

|
CH,OH

Fructose
(a ketohexose)

SRR (7 BREHE)

H\$4O
H»?*OH
H=C—=OH

H>?<OH
CH,OH

Ribose
(an aldopentose)

ZHE (L REERE)

CH,OH
¢=0
HO-é~H
H—é«OH
H»é*OH
HF?*OH

CH,OH

Sedoheptulose
(a ketoheptose)

=K BRE (ChRERE)

TTEY. RKIEBEKES

7
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—HENZHE

= | I
L omon TR « B
HOCH, on © HO LECAN 1Glucose + 1 Fructose
4O CH,OH
HO HO
Sucrose ==, —_—
(a disaccharide) ]:-I:‘.F‘JI:}::DE(_*FEE)
CH,OH
0] CH>,OH
’?fo ? @) ﬁ) ~3000 Glucose
HO @)
OH HO O]f
OH

EF1EERE

Cellulose
(a polysaccharide)

axENEL)
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Problem 25.1

Classify each of the following monosaccharides:

(a) H\C¢o

|
HO-?*H
H—?~OH
CH,OH

Threose

DY Il

CH,OH
t—0

H—é~OH

H—é~OH
éHon

Ribulose

B

CH,OH
t=0
HOFé*H
Ho—éqH

H-é~OH

éHZOH

Tagatose

FEEHE

H=—C—H

H—é—OH

H-é~OH
éHZOH

2-Deoxyribose

2-Br A
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e Fisher &I

Press flat

|

W X
~c~

\ L
!Z - w—cx

Fischer
projection

For example, (R)-glyceraldehyde, the simplest monosaccharide, can be drawn

as in Figure 25.1.

Bonds
out of page
?HO CHO CHO
B = H=C—=OH = H OH
H"/"™~CH,0H i
HO CH,0H CH,0H

(R)-Glyceraldehyde
(Fischer projection)

(R)-HiHEE

>

4#.
vﬁ‘bq:f
s

Bonds
into page
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. VA 3
* Fisher ®REAXMERIE 3 ®
7 180°

« S .
@ *

- H+OH same as HO+H b

o Soud CH,OH CHO "

e’ (R)-Glyceraldehyde (R)-Glyceraldehyde ‘/

(R)-H gz
- CHO~J0° H

v D H ~|—0H Not HOCH2+CHO
, : k same as
- CH,0H OH

, (R)-Glyceraldehyde (S)-Glyceraldehyde

Hold steady \

CHO %—Q
same as HO+CH20H
N ) & .-
&*CHZOH s ~

H

p (R)-Glyceraldehyde (R)-Glyceraldehyde
-
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Problem 25.2

Convert each of the following Fischer projections into a tetrahedral representation, and

assign R or S stereochemistry:

(a) CO,H (b)  CHO ()  CHs
H2N—+——H H—{——OH H——%—CHO
CHj3 CHj3 CHyCH3
Problem 25.3

Which of the following Fischer projections of glyceraldehyde represent the same
enantiomer?

CHO OH H CH,OH
HO——F—H HOCH2—+——H HO——F—CHZOH H—{——CHO
CH,0H CHO CHO OH
A B C D
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* REMEERK Fisher REN (REKSEALSEL)

 EFMERENREERD , BINAE , XHE R D E,

UDHEHBEANEE , NFTREZNRE (INTHE-ITFHERLENEE) ME -7 D MEE | AR

N LE,
H\C 0 H\C 0
H OH H——OH
CH,OH H—t—OH
D-Glyceraldehyde H OH
[(R)-(+)-glyceraldehyde] CH,OH
D-HimE:
ﬁ%l‘ﬁjﬁ D-Ribose

D-1Z#E

C=0
H—1—OH
HO—+—H
HO—+—H
H—1—OH
H——OH
H OH
H OH
CH»,OH
CH»,OH
D-Glucose D-Fructose
D-8&1E D-E2iE
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Mirror
HO H HO—r—H H—r—OH
CH-OH H—r—OH HO——H
L-Glyceraldehyde HO——H H——OH
[(S)-(-)-glyceraldehyde] HO H H oH
o CH»OH CH»,OH
L-H
L-Glucose D-Glucose

(not naturally occurring)

L-EatE D-#=&tE
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Problem 25.6

Assign R or S configuration to each chirality center in the following monosaccharides, and
tell whether each is a b sugar or an L sugar:

(a) CHO (b) CHO (c) CH,OH
HO H H OH (|::o
HO——H HO——H HO——H

CH,OH H——OH H——OH
CH,OH CH,OH
Problem 25.7

(+)-Arabinose, an aldopentose that is widely distributed in plants, is systematically named
(2R,35,45)-2,3,4,5-tetrahydroxypentanal. Draw a Fischer projection of (+)-arabinose, and
identify it as a D sugar or an L sugar.
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O

X~
H OH

CHzoH D-HihEE
D-Glyceraldehyde

Ox oM
RL  H——OH
2R H—1—OH

CH,OH

D-Erythrose D-ﬁ'ﬁ:ﬁ.ﬁ*fg

CH,0OH
D-Threose D-;‘ﬁﬁﬁj*fg

O%C/H O%C/H OQC/H O%C/H

RL  H——OH HO——H H——OH HO——H
2R/2L H——OH H——OH HO——H HO——H
4R H——OH H——OH H——OH H——OH
CH,OH CH,OH CH,OH D-3&75#E CH,0H

D-Ribose D-1Z}fE D-Arabinose D-[a[Hi[{H#E D-Xylose D-7K}E D-Lyxose

1

-

%C/

-figtE  D-fENE D-BErE D-HEME D-HiSE D3 D-¥IME D-EDHE
N Ox e O Ox e Ox oM Ox e Ox oM o
H——OH HO—f—H H——OH HO——H H——OH HO——H H——OH HO——H
H——OH  H——OH HO——H  HO——H H——OH H——OH HO—+—H HO—}—H
H——OH H——OH H——OH H——OH HO——H HO——H HO—f{—H HO——H
H——OH  H——OH H—f—OH H——OH H——OH H——OH H——O0H H——OH
CH,OH CH,OH CH,OH CH,OH CH,OH CH,OH CH,OH CH,OH

D-Allose D-Altrose D-Glucose D-Mannose D-Gulose D-Idose D-Galactose D-Talose
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Draw a Fischer projection of L-fructose.

Strategy
Because L-fructose is the enantiomer of D-fructose, simply look at the structure of

D-fructose and reverse the configuration at each chirality center.

Solution
Mirror
CH,0OH 4 CH-OH
t=o t=o
D-E HO——H H——OH | - B
H——OH HO——H
H——OH HO——H
CH,OH CH,OH
D-Fructose L-Fructose
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EEEREMET , s SENBEEHR 1 SHENEER , SRRV FREEH, IFE—ISFERFHATIHE,
BNz AN EEERE, IEMREEATHAHNECRAESREFREL , KNNRFBENZEFTELEL

MA alpha WE | EZEFREL , MR beta FHE,

M Fisher BEXRKE , | S¥EHFBIFRETE AN alpha , TN betao

nCA
cis oxygens g .
( anomer)
v B
6
4 CH20HO
HO 5
HO 2 1
i OHOH
i dIEEN LA
a-D-Glucopyranose
(37.3%)

alpha-D- Mt lFEZE

trans oxygens
(8 anomer)

B-D-Glucopyranose
(62.6%)

beta-D-itFEEZEHE

16
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- ERBEND  BHTHREZ 2 Sk, XNNR 6 SHLENBZERR 2 SHONTRE , WEISETH , At
HE B SMENBERR 2 SEHNMHRE  NESIASELTH , AKRMEE, AHEREBE beta IWEF K

St
ZJo 1
CH,OH N ; :
2—=0 HO—1—CH5,0H
3 3
trans oxygens HO—4—H ) trans oxygens HO—}—H
(8 anomer) i 4 5 (8 anomer) 4
H——OH H——OH
H——OH H—1—0
6 6 AN
CH,OH CH,OH
(0.7%)
6
HOCH» OH
O
5 HO A2
7 3 ?Hon
- . OH
0]
B-D-Fructopyranose (70%) B-D-Fructofuranose (23%)
(+2% a anomer) \ / (+5% a anomer)
" Furan "
beta-D-IiIEERHE - - beta-D-IkIEERHE
BXIRHYZEHS
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« ERBED , MREEELEEW alpha B beta WRAUMERA , XNIBMR AT IEA.

[ CH,OH |
CH-OH OH H CH-,OH
HO ° . OH / . HO A
HO H C%O HO OH
OH OH OH
OH _ OH _ H
a-D-Glucopyranose B-D-Glucopyranose
[a]D - +1122 [Cl!]D == +187
alpha-D- it & EHE beta-D- M IEEEHE

kar 146 °C ¥art 150 °C
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o {5|5H D-Mannose differs from D-glucose in its stereochemistry at C2. Draw D-mannose in its
chairlike pyranose form.

Strategy

First draw a Fischer projection of b-mannose. Then lay it on its side, and curl it around so
that the —CHO group (C1) is on the right front and the —CH,OH group (C6) is toward the
left rear. Now, connect the —OH at C5 to the C1 carbonyl group to form the pyranose ring.
In drawing the chair form, raise the leftmost carbon (C4) up and drop the rightmost carbon

(C1) down.
Solution
H\C¢O 6
HO——H CH,OH
5
HO——H OH
= 4, OH OH
H——OH
OH
H——OH 27
CH»OH (Pyranose form)
D-Mannose

D-H &y alpha or beta-D-MEEEHE
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[ ) B . . . .
i Draw B-L-glucopyranose in its more stable chair conformation.

Strategy
It’s probably easiest to begin by drawing the chair conformation of B-b-glucopyranose.

Then draw its mirror-image L enantiomer by changing the stereochemistry at every posi-
tion on the ring, and carry out a ring-flip to give the more stable chair conformation. Note
that the —CH,OH group is on the bottom face of the ring in the L enantiomer as is the

anomeric —OH.

Solution
OH
CHonO HO 5
HO " Ring-flip HOCH, O OH
HO OH | P —— HO OH
OH CH,OH HO
HO OH
B-D-Glucopyranose B-L-Glucopyranose

beta-D- I EEE beta-L-NtiEE=HE
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 HE{b FER 1L Ester and Ether Formation

CH,0OH CH,OCOCH3
HO © (CH3CO)0  CHLCO0 O
HO OH  Pyridine, 0°C CH3COO0 OCOCH3
OH OCOCH3
B-D-Glucopyranose Penta-O-acetyl-B-D-glucopyranose
(91%)
beta-D- Itz beta-D- M IRETENE- 71 2 BaRs
CH,OH CH,OCHs
0 0
HO CHsl ~ CH30
HO Agzo CH30
OH CH30
OH OCH3
a-D-Glucopyranose a-D-Glucopyranose

pentamethyl ether
(85%)

alpha-D-WIRISR | ha-D- N R A
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Problem 25.16
Draw the products you would obtain by reaction of B-p-ribofuranose with:
(a) CHsl, Agy,O (b) (CHsCO),0, pyridine

HOCH, OH
0

B-D-Ribofuranose

OH OH beta-D-BXIrtz#E
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Glycoside Formation

(FEE)
OH OR
C|: + ROH _)<H—CI (|3 + H-»0
[=] B ~/ TOR -7/ ™ OR 2
A hemiacetal An acetal
N2 /et é'_L' "
S SV ]
CH20H CH3OH CHZOH CHZOH
HCI
OCHj
OCH3
B-D-Glucopyranose Methyl a-D-glucopyranoside Methyl B-D-glucopyranoside
(a cyclic hemiacetal) (66%) (33%)
beta-D-ItEE%HE FE-alpha-D- It IRFETEINE LS PR -beta-D- Il FETATIEL

(R4
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- BEAY

5

— el UIEREISEE 2%

Steroid

Trisaccharide

CHj3
0)
O
CH3 0 H H H

OH H Digitoxigenin, a glycoside
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- BEUFNBESS

CHzoAC

AcO O
AcO OAc

OAc

Pentaacetyl-B-D-
glucopyranose

CHzoAC
HBr  AcO O
—_—
AcO
AcO

Br

Tetraacetyl-a-D-gluco-
pyranosyl bromide

1. ArOH, Ag,0

2. NaOH, H»0

OCHj

Methylarbutin
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- BEUFNBESS

CHyOAC
AcO O W
AcO /E
g
AcO

Tetraacetyl-D-gluco-
pyranosyl bromide
(either anomer)

CH,0Ac,
AcO O@ AcO
C
AcO AcO

1
ch/CZQ
. AcO
A B-glycoside
B-glycosi AcO

lROH,AQZO

CHzoAC

AcO

OR
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- BEAMER, A NaBH, REBEHPHBRESIE,

Reduction of Monosaccharides (E2#%)

H\C4O

CH20H H—r—OH
O
HO HO——H
HO OH =

H H—r—OH
CH,OH

B-D-Glucopyranose D-Glucose
beta-D-IFEEFE D-BE&tE

CHoOH
H—1—OH
NaBH, ~ HO——H
—_—
H20 H——OH
H——OH
CH,OH

D-Glucitol (D-sorbitol),
an alditol

D-LLFE=
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Problem 25.17
Reduction of b-glucose leads to an optically active alditol (p-glucitol), whereas reduction of
D-galactose leads to an optically inactive alditol. Explain.

O%C/H
H—r—OH
HO——H NaBH, BRI—MNEEEEEMER
—_—
HO——H 120 E&f2 (alditol), AfHA?
H—r—OH
CH»,OH
D-Galactose

D-F ¥E




[ 256 BEEHLFR A

o 3]
Problem 25.18
Reduction of L-gulose with NaBH, leads to the same alditol (b-glucitol) as reduction of
D-glucose. Explain.

H\C¢O O%C/H
H——OH HO H
— HO——H
HCH)__ZH | on oo EATHERMEE?
H——OH HO——H
CH20H CH,OH
D-Glucose L-Gulose

D-2E1E L- e
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Oxidation of Monosaccharides (EE#E)

Like other aldehydes, aldoses are easily oxidized to yield the corresponding
carboxylic acids, called aldonic acids. A buffered solution of aqueous Bry is
often used for the purpose.

H\C¢O HO\C¢
CH,OH H—1—OH H—r—OH
(@)
HO , HO—TH Bra. H0 ~ HO——H
HO OH <— pH=6
OH H——OH H——OH
H——OH H——OH
CH-OH CH-OH
D-Glucose D-Gluconic acid

(an aldonic acid)

D-EE1E | D-EEEik
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BR TRKESN , BHASEAFIE R FER T R A el it 5
© BEBWEMTEA YRR E R,

Historically, the oxidation of an aldose with either Ag™ in aqueous ammonia
(called Tollens’ reagent) or Cu?* with aqueous sodium citrate (Benedict’s reagent)
formed the basis of simple tests for what are called reducing sugars.

‘ R
BB IR
Ag*, NH3/H,O Tollen &€
Cu?*, ITIEERINZKIAIR Benedict ANBiEfRF
H ¢O
C
H :: OH ﬁﬁ' EEE*}::E %BZEEEJ?\*E
An aldose B—ERNEREtERERE, FA..

&N
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* D-RER—AERE , ARMEFZET , FHEAN—XERE, SAWETEREL  EREEREKBERTEL
NEERE , A AKEH T,

(|3H20H C|)H A< c#Y i< c#°
_ C.__OH
€=0 H™ Sc” H OH HO H
HO H NaOH, H,0 HO——H NaOH, H,0 HO——H HO——H
> > +

H——OH H—1—OH H——OH H——OH
H——OH H OH I OH H OH
CHZ0H CH,OH CH,OH CH,OH
D-Fructose An enediol D-Glucose D-Mannose

D-5R%E i D-2%%E D-HEEWE
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- EEBEBNVEAFIFZAET , MERAVKBEBRMAZS BN -RERXEANRRE , FRZRETE

If warm dilute HNOj3 (nitric acid) is used as the oxidizing agent, an aldose is
oxidized to a dicarboxylic acid called an aldaric acid. Both the aldehyde car-
bonyl and the terminal —CH,OH group are oxidized in this reaction.

HO 0]
H\Céo \C¢
CH,OH H——OH H——OH
HO O HO—+—H HNO3, H,0 ~ HO——H
HO OH Heat
H—r—OH
H——OH H——0H
CHOH Ho~ TS
D-Glucose D-Glucaric acid

(an aldaric acid)

D-mEE D-BEHE_ER
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- R, EYHEANBERENT M EREEABERAT  BhN —RERECNER , MERZ M0,

Finally, if only the —CH>OH end of the aldose is oxidized without affecting
the —CHO group, the product is a monocarboxylic acid called a uronic acid.
The reaction can only be done enzymatically; no chemical reagent is known
that can accomplish this selective oxidation in the laboratory.

CHO

CH,0OH CO5H H——OH

HO O Enzyme  HO O HO——H

HO OH ——  ~  HO OH

OH OH H——OH
H—r—OH

D-Glucose D-Glucuronic acid O

(a uronic acid) CO»H

D-EE1E D-mE it
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Problem 25.19
D-Glucose yields an optically active aldaric acid on treatment with HNOs3, but p-allose
yields an optically inactive aldaric acid. Explain.

N
H OH
o TR dpeEoRmTE
H——OH
CH,OH
D-Allose

D - pali&wE
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RHAEE - BEREK (Kiliani-Fischer

B ) —RELES

Chain Lengthening: The Kiliani-Fischer Synthesis

N
1]
C
H—r—OH
H—t—OH
H\C¢O
HCN
+
H—:i;TOH
N
1]
An aldose ¢
HO—r—H
H——OH
Two

cyanohydrins

Pd catalyst

NS

H——OH
H——OH

VVIAA

+

Two
imines

H30%
_—

—NE R ERR B,

Two
chain-lengthened
aldoses
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Problem 25.21
What product(s) would you expect from Kiliani-Fischer reaction of b-ribose?

O%C/H O%C/H
O%C/H
H OH HO H
H—r—OH H—r—OH H—r—OH
HCN H,
H——OH _t —_—
Pd catalyst H OH H OH
H—r—OH H—r—OH H—r—OH
CH;0H CH,0H CH,OH
D-Ribose D-Allose D-Altrose

D-1z# D-faiz#E  D-PlEsE
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* %3 problem 25.22
What aldopentose would give a mixture of L-gulose and L-idose on Kiliani-Fischer chain

extension?
O%C/H O%C/H
H—r—OH HO—r—H
HO——H HO——H
N HCN Ho
’ Pd catalyst H——OH H——OH
HO——H HO——H
CH,OH CH,OH
L-Idose L-Gulose

L-3ALHE L-TH 7%
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o BRIBFERM (Wohl degradation) SR FHERBERERENERARNZ— , H Alfred Wohl F 1893 £ %

T

Chain Shortening: The Wohl Degradation

H 0 H. ~NOH I(ITZII
H——OH H——OH H——OH e
HO——H NH,0H — HO——H (CH3c0),0 ~ HO——H Na* “OCHz ~ HO——H + HON
HO——H HO——H HO—1—H HO——H
H——OH H——OH H——OH H——OH
CH,OH CH,OH CH,OH CH,OH
D-Galactose D-Galactose A cyanohydrin D-Lyxose (37%)

oxime
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Problem 25.23
Two of the four b aldopentoses yield b-threose on Wohl degradation. What are their
structures?
@) H O H
NP NP
C C N
H——OH HO——H
NH,OH  (CH3C0),0  Na* ~OCH HO——H
HO——H HO——H 2 3+0)2 3
H——OH
H——OH H——OH
CHoOH
CH,OH CH,OH
D-Threose
D-Xylose D-Lyxose

D-75falaE
D-K#E D-KhE




B2 \HEERERE
HO
CH20HO CH20HO o

NHCOCH3 NHCOCH3 OH NHCOCH3
CHO CHO CHO CO,H
H—F—NHCOCH3 H—F—NHCOCH3 H——OH (:Zzo
HO——H HO——H HO——H CH,
H—f—OH HO——H H——OH H——OH
H——OH H——OH CH,OH CH3CONH——H
CH,OH CH,OH HO——H
N-Acetyl-D- N-Acetyl-D- D-Xylose H——OH
(2-acotamido. 5-acetamido. A¥E H——OH
2-deoxy-D-glucose) 2-deoxy-D-galactose) “ =] Huﬂi U CH,0OH
N-ZEBESEETGE N EZEFHE N-Acetyl-D-neuraminic acid
ti:3=pa) (AR ETERR) N-Z B H EEERR A RS
EFR)ATEE YR RREHIFEEE (R RER)

HEERAMEETES




B2 \HEERERE

CH20H CH,OH CHa0f
ch 0 0 HO OH
OH HO OH

HOHO o
CHO CHO CHO CHO
HO H H——OH H—1—OH HO—1—H
H OH HO——H HO——H HO——H
H OH HO——H H——OH H——OH
HO H H—r—OH H—r—OH H—r—OH
CHj3 CH-OH CH,OH CH-OH
L-Fucose D-Galactose D-Glucose D-Mannose
(6-deoxy-L-galactose)
T =T HE BiE

HEES REET  FNERVERERD A= GRERR T RERS
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—REOBBEN , eKEEEEFNERE, WTRPRFENTE—RE. SIIKkBRBEIHINEIERE,

Maltose and Cellobiose

CHoOH
0]
CH20H
Maltose, a 1— 4-a-glycoside 1,4-alpha #EE## Cellobiose, a 1— 4-B-glycoside 1,4-beta {EE#
[4-O-(a-D-glucopyranosyl)-a-D-glucopyranose] [4-O-(B-D-glucopyranosyl)-B-D-glucopyranose]
=N LTLE iR

HEB®L2BHEKRNTA?




I
Ac = CHaC—

Problem 25.25
Show the product you would obtain from the reaction of cellobiose with the following
reagents:
(a) NaBH4 (b) Bry, H-O (c) CH3COCI, pyridine
CHoOH CHoOH
OH o CHeOH
CHoOH CHoOH
Br HO Q H_oH
Cellobiose  (b) —== o
H0 HO HO
QHa0Ac CHo0AC
O 0
CH4COCI  AcO
© —— A0 0
pyridine AcO OAc
OAc OAc
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- IREKBEESE—2FEEREN—2 FEIE,
Lactose ZFLiE

Lactose is a disaccharide that occurs naturally in both human and cow’s milk.
It is widely used in baking and in commercial milk formulas for infants.

B-Glucopyranose

OH /
CH,OH beta-D- Nt IEEEE(ER)
@) 4 CH-,OH
HO 10 O
N . H
beta-D-MIEHILBEUL) 7 OH| HO ©
_ H OH
B-Galactopyranoside H
Lactose, a 1— 4-B-glycoside 1,4-beta fEE#
[4- O-(B-D-galactopyranosyl)-B-D-glucopyranose] \QE___J
BERm FK

N2 EABEBLRMTF 2 EAH ?
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- B, BT EEREN-IREAK. ARESEFERE  OERRHERE. I8, SERNIMERS 1,2 BER
B,

Sucrose JEAHE

Sucrose, or ordinary table sugar, is probably the most abundant pure organic
chemical in the world. Whether from sugar cane (20% sucrose by weight) or
sugar beets (15% by weight), and whether raw or refined, all table sugar is

SucCrose.
B-Fructofuranoside

CH,OH /
a-Glucopyranoside 0] %*FE
\ 0 1 2 HO =

BENE o0 CH,OH

HOCH» OH
Ho HO

Sucrose, a 1— 2-glycoside
[2-O-(a-D-glucopyranosyl)-B-D-fructofuranoside]

AR REHER , EFXELEH.




- PEZ

« TR KBRURBIERA4EEZ K WIEKFRSINEERE. BRREARARPHRANTEERE, A4EZHEHFERED
EEFRRE 1, 4-beta EEHR,

Cellulose

Cellulose consists of several thousand D-glucose units linked by 1—4-B-glyco- -
side bonds like those in cellobiose. Different cellulose molecules then interact Y‘r
to form a large aggregate structure held together by hydrogen bonds. o

CH,OH
0] CH-OH
HO Omo 0 CHoOH
oH HO 0
OH HO 0] JZ
OH HO O

OH

Cellulose, a 1— 4-0-(B-D-glucopyranoside) polymer
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« EMKBURBIEZFE (=) K MEKBREIEERE. THPEERNEZELXR 1, 4-alpha BER.
Starch and Glycogen

Potatoes, corn, and cereal grains contain large amounts of starch, a polymer of
glucose in which the monosaccharide units are linked by 1—-4-a-glycoside bonds
like those in maltose. Starch can be separated into two fractions: amylose and
amylopectin. Amylose accounts for about 20% by weight of starch and consists
of several hundred glucose molecules linked together by 1—4-a-glycoside bonds.

CH,OH

EERZRE , ATAAREIIZEY , MAREIZTEREE ?
MAEFEFREN WAL ?
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° 25.35, 25.38, 25.43, 25.44, 25.49, 25.61, 25.66, 25.67ab
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