lAF tsk(Clinical Chemistry)
Lecture 7. Carbohydrate-2
Prof. Choi Jeong Su

E-mail : guesschjs@korea.ac.kr
H.P : 010-6314-3910



mailto:guesschjs@korea.ac.kr

Lecture 7. Carbohydrate-2

Hl Carbohydrate

for

© £ 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

HI

OF

\d
-T

|0

F> oo rm
L
M
Of
rn
ot

12
=
R

> oot 1z B A4 1o
L)
H”ﬂ.H[]

1=
Jo oA
L}
Ch




Lecture 7. Carbohydrate-2

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

>

3) Ctet & (polysaccharide) : 1171 O| 29| Bt Z I} A
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e SNHOo=E Z
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- 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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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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Bl Glucose?| QlAtX o| 9]

S (
S (

hyperglycemia): 3= A|2] & & glucose 40| 160mg/dL OfAf
hypoglycemia): &= A|2| glucose 10| 60mg/dL 0|5}

- Glucose — LAFTHO|AM Ot — AHO| HEIF MM )

- @& Glucose 7t 160 ~ 180mg/dL HL o] M| =1 - @F HiAE (Y7t LIEFY).

ek (160mg/de 04

X &t (60mg/de O|st)

Ctir & (Diabetes)
{tZl=} (Hepatic Disease)

Addison's Disease
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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
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R
1) Yo §e 0|8t WY
- THO| ZHX| 2 U= 2 S 0] 8510 F2|(Alkaline Cupric Reaction)Lt
A (Alkaline Ferric Reaction)2 O|&3dt= 1} H0|| AU EH HEH
- 30| SESH= HF 2 E =20 E HS5H0f glucosedf Tt S0[|-g0[ BTt

>(.
FO
>
<
| >
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>

t(ascorbic acid), =2 F E}E|2(glutathione)

@ Cu O|E2H - Folin - wu &
- X-”ELI-H—I]I Na2WO4 + stO4 — Nast4 + HZWO4

- Cu?* + glucose T Cu* + Phosphomolybdate --> Blue molybdenum(600nm)

@ Cu 0|84 - Somogyi - Nelson & (ZI& HEZF)
- XN|Ctel - ZnSO, + Ba(OH), — Zn(OH), +

- Cu?* + glucose I YrTate Cu* + Aresenomolybdate ---> Blue molybdenum(600nm)
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mEY 3YY
1) g9 HH = 0| 8dl= TE
- 0| 7H[ 1 A= 2 HE 0[]
A (Alkaline Ferric Reaction)2 O|-& 5}
- B30 SESHE HFREE=20E
* O A}

__I_I.

OfA 3 2 H A(ascorbic acid)

2| (Alkaline Cupric Reaction)L}

A AERHE L&

H-8 510 glucoself Ctot £0[|40| QiCt

= F ELE|2(glutathione)

r =21

Glucose + [Fe™(CN)]*
| 2| A 2t A
(ZH4H)

> [Fe™(CN)gl* +
HZA|2HE

(2A)

I2AQA 38

® Fe 0|2 - Hoffman H

- 7t 42| d A4 F Pot. ferricyanideE glucose?t 2t

@ Fe 0|24 - Hagedorn-Jensen

IPNEI.

—

HEAH (400nm)

- Glucose + Fe*3 — Fe*? // Excess Fe*3 + 2" — Fe*? + [, // I, + Starch — Blue
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W EE S
2) =gty
- glucoseE Z=AFO| EXWSHO Al 7FLESHH 5-hydroxymethyl-2-furfural & @45t
O| & OtTI7| & 7%l Hek= O-toluidinel} =8tA|7{ Glycosylamine & A|7IC}
- Green (700nm) A &7
OH . HO— o oH OH . 0 GH,
H Isomerization Dehydration NH,
ﬂm - - HO/ o W/
OHOH OH
Glucose Fructose HMF
CH, CH, H
A=C=0 @—HH;—:*: —> @rm 1'3 — =
H—E—DH H - E OH
R T—EFo| | =B |(Schiff hase)
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o x
EEEE

3) 22t (Enzyme Method)

- SO|E2t ZEVF 20t wofl A|SfE AHEOHK| WLBZ WXl 7HE EO| 0| &

@ GOD-POD ¢ : 444 %l H,0, POD & 0|85t0 AL A3} b|Mdte B

- B-D-Glucose + O, + H,O -----=-=—7---- > D-Glucuronic acid + H,0,

- H,0O, + 4-AAP + Phenol ------=+===--- > Quinone (Red, 500nm) + H,O
* GOD : Glucose Oxidase

* POD : Peroxidase
* 4-AAP : 4-aminoantipyrine
- 0 (34%)2 BH(OGE%) O 2 Mzt 57| Q8| EE T HAH S A (glucomutarotase)
=

=
58, 48E H0,8 U=2E &5
=l 0
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o x
EEEE

3) 22t (Enzyme Method)
- 50|t A7t R0t Fol A|AGS ALESHA| fe=z X 71 BO| 0|&
@ Hexokinase & : L &= ATP =Xl SIO| Al HK 0f 2|5l Glucose - 6 - Phosphate2

MtA|7 EHSIE WY, 7hE Hesict

Glucose + ATP ----HK ___5 Glucose-6 -Phosphate + ADP
G-6-Phosphate + NADP --==-=--=-- > 6-Phosphogluconic acid + NADPH (340nm)
- HK, PK, LDH Method
Glucose + ATP ------- > ADP + PEP (Phosphoenolpyruvate) ---=-- > Pyruvate
Pyruvate + NADH + H* ————IZP-I:'—-— Lactate + NAD (340 nmOj|A] S 2L ZHA)
® Glucose dehydrogenase (GDH) Method

B-D-glucose + NAD *+ ----===---- > D-glucuronolactone + NADH (340nm)
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B =T c B5IA|E (Glucose Tolerance Test, GTT)
- Mol 2H M52 olgstol ZEYS HP Ei
A|ZHORC HEt4X| S HARSHCE
@D 47 &5} (Standard Oral GTT)
-EZEYE TR FYOHY 247 2 2
- HarK|  FBS<100 mg/dL 2= %Y &4
60 minutes<160 mg/dL
90 minutes<140 mg/dL
120 minutes<120 mg/dL

@ duLf 2S5t (Intravenous GTT)
-85 el E= Y FE Y T o2 2E
- MAMOlL 30~4083 ™MAK|Z SO0F2C} (10, 20, 30, 60, 90, 1205)
3 Al=z 2A|ZFX|(Two Hour Postprandial Glucose, PP2)
- OFE! AlMOf| X§E 380 Glucose 5= =X 7|28t Als 24|17 = k€50

Glucose s =X 7|25} &= Glucose s £ H|W
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B =T c B5IA|E (Glucose Tolerance Test, GTT)
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l Hemoglobin A1C (Glycosylated Hb)
- At2Fo| A& 51 HemoglobinO| Xl [HbA(90%), HbA,(7%), HbA,(2%), HbF(0.5%)]
- HbA12 CtA| HbAla, HbAlb, HbAlc(80%)2 = L& Ct
- HbAlc= Zf BAFE S| N-ZHEHOf| B 2l(valine)O| glucose?l =250 =2 ot

Schiff @ 7|2l Aldimine(pre-Alc)E &/ 45t amadori(Xt2|5d) BHS 0| 2|5

Ketoamine@l HbAlc”Z} =ILC}.
- HbAI(HbALC)Q| &2 w2t MHSOo| 5 B Y2l oF 65:(4~8F) T EH
] |

glucose #X|E BIHSIH O|= 1tAHQ| &7|&Ql glucose 2+ H7I5H= 7

Oo}t™
L- O

—_—

)

[Ok

~
L

BA—NH+H—C=0 __ H—C=N—pA O, Na—pA
H—C—OH  H—C—OH olnlze| Mepxl  C=0
R -2 e H 2ot
ofo| 7] (Sehiff base)
= LH

HbA — - pre-Aig > Hb Ase
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l Hemoglobin A1C (Glycosylated Hb)

Hemoglobin Alc

Sylvia S, Mader, Inquiryinto Life, 8th edition. Copyight © 1997 The McGraw-Hill Companies, Inc, All rights reserved,

Hemoglobin Molecule

Hemoglobin Alc

Glucose

red blood cell .
p chain ; , a chain

helical shape of the
polypeptide molecule

Hemoglobin
molecule
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l Hemoglobin A1C (Glycosylated Hb)
- HaK] : Hb Ajc < 7.0%
- Hb Ajc S
* Ion-exchange chromatography
* Ion exchange-HPLC

* Electrophoresis

Hb A; Hb A Hb F Hb As
S
al|lb .
(90%)
7% 90% 0.5% 2%

* Affinity chromatography

* Immunoassay
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B THSEHH (Fructosamine)
- AZ 9| Glucoses CHEHH A S HI @ AKX O 2 EolA|7] M 71 Schiff Base (Aldimine)=
X H G A|7] Glycosylated ProteinO| =ILCt

* Glucose + Protein — Aldimine — Ketoamine (Glycosylated Protein=Fructosamine)

- Fructosamine2 & &t CHEHO| ketoamined Tr3} CHEHO| EXoz = MEH QS
el SBl2 9l T} 2 0I(Glycoalbumin)
- @eElo] WF BHZY|E o 179 0]7] HRO 22 2~35H WYX E wyscl
MK E LR E gl 2ROl Hg 11-16%
H,C-NH-Er & HC-NH-tt &
-l:;=n C-OH
H::::|:H HEI{I]H
HCOH e A : Hll:'-ﬂH +NBT — EE20}5
HCOH HCOH
IIZH:DH lﬂHzDH
jli'ﬂf”._l o W|ato| &=
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H 15 Q50| E2 =R A|E (1,5-anhydroglucitol, 1,5-AG)
St

- T B FARSE L x9| 1-deoxyglucoseE 7t+%l =2|=(Polyol)
- MO0 FelStH CHARS AKX 530 AbA| 2 O ubE| O B E E| 30 29 Ml 2t
ol TZ4 St
- ZE P ARTH|[RG0 2F 7t Al ZEE0 ol g+ Az A
Ol BiEE & 1,5-AG2| 3= ROrTICt
- 8% HE0| S2HOl #Se 3taR 2-3 = 152 o|uo HY | X E
HO— o HO— &
| OH OH )
HO | OH HO
(I)H Cl)H

GLUCOSE I 1,5-ANHYDROGLUCITOL




