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Hl Carbohydrate
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© £ Polyhydroxyaldehyde 22 Polyhydroxyketone@ £ =X{5}11
HOl 2|3l Aldehyde (R-CHO)L} Ketone (R-CO-R)= M H5t= =let=
o| steh=0|Ct &g A (CH,O)N

A F| =l Carbohydrate(Starch)= 2220 o|8) CIHF
S50 ¢te = FATD

EtEtO| 80% = T EH(Glucose), 15% 1t (Fructose), 5% Galactose
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Lecture 6. Carbohydrate

Bl Functional groups

&7 0| Z(group, -7|) TN 2| AL O
—QH hydroxyl | S|EZA| R—0OH alcohol
il ether oflEf| 2 R—=0-=R ether
—CHO | aldehyde | &g3|E R ~CHO aldehyde
=) — carbonyl | 7l1282d | R—CO —R ketone
—COOH | carboxyl | 7t284 | R—COOH carboxylic acid
~ I} = ester | Ojag2 | R—COO—R ester
— NH, amino OtO| = R —NH, amine
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Bl Carbohydratel| &£ &

1) Ctet2 (Monosaccharide) : G O| A 7t=85| E|X| &= St J7§o| &

- Triose, Tetrose, Pentose, Hexose(Glucose , Galactose , Fructose).....

AL ==

Triose 3 Glyceraldehyde, Dihydroxyacetone
Tetrose 4 Erythrose, Threose, Erythrulose
Pentose 5 Ribose, Arabiose, Xylose, Ribulose
Hexose 6 Glucose, Mannose, Galactose, Fructose

- Glucose7} & (Blood sugan0fl Y+ O/X|= 71 58 A&, Dextrosed} 22
- &GS E(R-CHO) S EXN| — &L E 2 A(aldose)
HE(R-CO-R) SN — HELA(ketose)
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Hl Carbohydratel| 2 &

1) EtEF= (Monosaccharide) : G O|AF Jt=825) E|X| U= St 79| &F

CHO ICHO I'|l C”>
| | H—C—OH -
HO—C — H H —C — OH G
5 3 | C=0 H——OH
H—'C — OH HO—C—H |
| | HO—C—T HO—+—H
4 4
HO—C—H H—C—OH H—C—OH HO——H
5! 5]
HO—C—H H—C—OH H—C—OH H—r—OH
I I
ECHEDH ECHEQH CH,OH CH,OH
D-Fructose.
L-Glucose D-Glucose e D-Galactose

- D(dextro-, 2 EF & <), L(levo-, 2EF5 )

=
- FructoseBt ketoseil L}MHX|+= aldoseO|LC}
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Hl Carbohydratel| 2 &

2) 0|gr= (Disaccharide) : 7}=25l0|| o|siA &= 7} 29

- Oligosaccharide : 2~107| &t

O|YRE 2

Ct
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- BERIEE 2709 THEE ALO|Q] Agt (2t EXte| YOS E = A =72t CHE &4t
O| S|EFA|7| AtO)O| YO|LIH F HW| EXH0|= 7el A& E= YOS E7| 7t
SFOFQUA| =ICH (Maltose, Lactose)

- H|2H& S (nonreducing sugar): tHE& 22X AFO|Q| Aot E0| ¥F EX12|
2O =72 A=7|7F & CF 28 E= 8% At OlolE E= A=7]71 819
=50|=2= 2h@e 5= It (Sucrose).
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Hl Carbohydratel| 2 &

2) 0|&+= (Disaccharide)

Maltose
(a-p-Glucopyranosyl-(1— 4)-0-pD-glucopyranose

Lactose
(B-p-Galactopyranosyl-(1— 4)- 0.-D-glucopyranose

CH,OH
HOH,C
(o) H (0] H
H H 1 2
o
H HO
OH H
HO 0 CH,0H
H OH OH H
Sucrose

(0.-p-Glucopyranosyl-(1— 2)-B-p-fructofuranose
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Hl Carbohydratel| 2 &

2) 0|&+= (Disaccharide)

CH,OH
0 H
H H H
OH H /S *
)H
H OH col H OH maltose
-D-Glucos -n-Glucos oHH H OH
a-p-Glucose % B-p-Glucose CIH:’H H OH
hydml_v.-oj condensation H o H o H_o H_oH
1 - - - H 8}
H,0 > H,0 H 0 —— H
| HO HO H HO oY MO o
°CH,OH ort nooon H H H 0
\ceta E 0 . H H H OH
H OH
lactose

Maltose
a-p-glucopyranosyl-(1-4)-p-glucopyranose

HOH,C

SUCIOse
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Hl Carbohydratel| 2 &

>

3) Ctet & (polysaccharide) : 1171 O| 29| Bt Z I} A

- O

e SNHOo=E Z

ot

—

FE] A}

>

= At
- Starch, Glycogen, Cellulose, Dextrin, Inulin

@ Starch (53) : Al=4 CIEHE 2 Amylose2t Amylopectin@ £ O|F0{ X QI LCt.
o-Amylase= F| 210} EtHO|A] 2H| &= ASIE AR starchE
7t+=8279|510 maltose2 A3FA|ZILCT

amylose= 100% Z}=&3}, amylopectin2 60% ™H&E 7t4=Zf

@ Glycogen : 5= CIEFEAM 2t 3 250 NEYE= HEY
7te| S2[Z A2 Glucosez2 23l = M Zo= =510 2
ZH0| 7tsotX| 2 252 =2|2U2 =5l & Glucoses FAC =2
BSSHA| 0 2=F0A O|Z=ICt

Q) Cellulose : R = AlZ90| A MHE

@ Inulin : Fructose2 O|Z20{ %l CIEH =
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l Carbohydratel| 25
3) Cteh&(polysaccharide) : Starch

Randy Moore, Dennis CIEH: and Darrall 'n.l'nu:ﬁnpdnn Botany Visual Resource Library © 18388 The MeGraw-Hill Cumpnnms ime. ARl rights reserved.
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Hl Carbohydrate

23t E

Salivary Amylase

Starch > Dextrin, Maltose

(Oligosaccharide)
ZHEUS S
ZWOE 2t}
FI4HHCDS| &2 pHE
AN 7H

Amylase g4 A H|

2] Ad %) %toH
é .. _Pancreatic amylase
gosacchapggv

--—.--.-"— ---------------

7555 > Maltose
"\Jw“_f o

AlO| K| &} \ (Disaccharide)

Maltase |

Lactase S

Sucrase

Disaccharide

> Glucose, Galactose, Fructose
(Monosaccharide)
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B Glucose metabolism

/Glycogenesis\ /Lipogenesis\

Glycogen Glucose Lipid
H 2= Sl «— ketone body = &l
Glycogenolysis ketogenesis

Gluconeogenesis

* Glycogenesis : =& (Glucose) 0| Glycogen @ 2 stk A.

L

* Glycogenolysis : GlycogenO| L ZF (Glucose) L 2 Eoljk|= A.
_|

* Lipogenesis : £ Bt (Glucose) O| Lipid 2 St E|= Z.
Pog P

* Gluconeogenesis : Et=2}=0| Otl amino acidZ B E EZTC-EAMMS =5t

StAd

(@

* Ketogenesis : X|2tAF (fatty acid)O| ketone @ &2 2t E|= A
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B &= Glucoseo| =A™

- 35 Al @Y (Fasting Blood Sugar Level) : 80 - 120 mg/dl
- ol MgX| (dEo] Y = U= F| otA) - 160 - 180 mg/dl
- NS HY A - HA (2 2~3A2H $) AT EY A DK E 45-602
-HEYxE 2 Y E2H 2 =220 Qs =™ E=ICE
- 1Yol F2
* &|&to| 2| 28kA M (Langerhans islet) B-M| Z X2 — Q& 2l (insulin) £H| —
2 d4A7|= FEt 22X
- HEgo Ze
« RATI R R RE 0T = 2l(Epinephrine)o| £H|7t £
* 22II2 (Glucagon), HEAZE|FO|E (Glucocorticoid), &2 2 & (Growth

hormone) & 9% M50 7|C
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B &= Glucoseo| =&
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B &= Glucoseo| =&

[

%51
BEEETER
B gzzes
#jn"ﬂ%ﬂ
PR
S3z=e
FEEIAHELNE
ECETEE
{I}Cﬁ il - B e




Carbohydrate

F2 (glycolysis)

=3
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Bl Glucose?| QlAtX o| 9]

(hyperglycemia): 3= A|2| & &= glucose 40| 160mg/dL O| 2t
(hypoglycemia): &= A|2| glucose £f0| 60mg/dL O|5}

- Glucose — MAH|O|N Kaf — AL HETL I Z(M| = 2H

- &= Glucose 7} 160 ~180mg/dL He|o| AMAX| £ - Q= H|A (SH= 7} LIE}L.

ek (160mg/de 0| Ah) Xt (60mg/de o|s})

S F (Diabetes) ot (Hepatoma)
ZtZ 3} (Hepatic Disease) ZtZl3} (Hepatic Disease)

Addison's Disease
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Bl St (Diabetes Mellitus)
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(Insulin-Dependent Diabetes Mellitus, IDDM, Type I)

5 HE ZA=2ctAd B-M=7t ot ).
O

o
>
ru
©
2
L=
12
|0
Hu

- AZ7PHG AR (PAL QlaEl dAB-MES D)o OfY Br=Xo 2 Qlails
SHWFAL SALE F O =2A7|= EO| EH
2) Pl=eldH|o|&M Ehix H(Noninsulin-Dependent Diabetes Mellitus, NIDDM, Type2)
- 435 e gz JeloM B2
- Ol MEMEOIR WA olgal S0 Dfs) XXX | B ZA)o| £
- NIDDM 2tX}9| 2F 90% M= X2 7t=, AMlstHd 2 IDDMO 2 X3
3) YAl Chir H(Gestational Diabetes Mellitus, GDM)
- M = Y 220! EfjEte = E Z(placental lactogen, hPL) £H| S 7}
— Y Ol&2Io| 48K (postreceptor) £ A X
- A2 GDM 2= % {4 = NIDDMO Z A

(nutrient deficiency diabetes mellitus, NDDM)
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m 22X 7|EE
32 dh(fasting blood glucose)2| 7| &= 2|
b mg/dL mmol/L
SN O " 70-105 3.9-5.8
My 65-95 3.6-5.3
Al Ao} 30-60 1.7-3.3
| & 2 O (CSF) 40-70 2.2-3.9
A= <30 <1.7
-8 253220 sk d20 hE X0|= EO|X| ol AAre| E 2/
AYH, AA|XOl 25, AEH A S0f o8 =7}

- CSFO| 2RARA S & 550 9F 60% M, Sa €H ST ZH0| -G A

o SHOF QAN JHX| T} =Lt




