
%llGpbbba~b~~~lg

(Vitamins and Minerals)
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CH,OH
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8lMl%

__--
daermna  (I.u.)

-

12,466

10,962

10,900

10,066

9,300

7,883

7,675

7,010

3,300

2,580

-

CH 466 4 5













0 0

/
!-C-OH

II

/LO

“\
9

HTdoH
HOCH

I
CH20H

L -ascorbic acid

H:;,:=O
HOCH a

I
CH,OH

k - dehydroascorbic acid
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1 .oo 5.87

0.81 4.68

0.62 3.53

0.40 2.75

0.19 2.01

0.10 1.93

0.05 1.91
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!
Mil*O  (n-l)+2 )

?A”+
+
HOZ’---H202
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44 3 9 36 2 5 3 5

‘IWJV$J~‘~U  (methylene group)
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CH3
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N H
t 2

C H\ 3 ,C”2CH20” f II

hydroxymethy l  i,,,’

pyrimidine I I11

c
,CH2CH20H

2-m.,hyl-
C”3AN<J

S(methyl- methyl thiazole t h i o c h r o m e

sulfonic  acid

I& a.7  nixmn~nms  Thiamine pyrophosphate
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mmii 3.9 (do)

tl YKbR,  ill.4 0.79 +laa1~  $iarm 0.54

w'?Iwnz 0.70 ihaw: 0.51

Lu"0vw 0.69 Jlil JIllI 0.50
u

0.77 sjia1c-k 0.48
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OH OH OH

CH,  -A-&-&AH,  - 0 O H

I
AidI HO-$-0-b-0--CH,

H(

kJk2b~ Ib !I I ,o,  i

- 6H 6H

Flavin  mononucleotide (oxidized form)

Flavin adenine  dinucleotide (oxidized form)

ii-hi 4 . 4 9 rlittw 0 . 7

hw 4 . 3 6
PI thlyq 0.71

61cp195~ 3 . 0 3 I&tvdh 0 . 6 9
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,COOH c:YcoNH2N

nlcotlnic  acid nicorinamide
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(NAD’)  ~11: nicotinamide adenine dinucleotide phosphate(NADP’) $&7~~$~&.$~~on$

~~ft~~l~~l~l~~~~~~~~~~~000~  (hydride ion) LbRZ  td~Uth~di?i~~60  NADH

(reduced nicotinamide adenine dinucleotids) LLR: NADPH (reduced nicotinamide adenine

dinucleotide phosphate) (3¶Jrf  3.9) 4

OH  OR

Nicotinamide adenosine dinucleotide (NAD’)  $1 R=H

Nicotinamide adenosine dinucleotide phosphate (NADP’) 61 R=PO.,

~-NH,
H Ho

II
C  - N H 2

+ 2H- r
fH+

(NAD+, NADP +) (NADH,  NADPH)

NAD++ 2H-+  2e + NADH + H’

a&  9.9 Nicotinamide adenosine dinucleotide LW Nicotinamide adenosine dinucleotide phosphate
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NH,

CH, -A-COO”

A
L-Tryptophan L-N-farmylkynurenine

-COOH 3.Hydraxykynurenine

O H
3-Hydroxyanthranihe

a,..,!

c
2-acroleyl-3emino

/x+,XOOH fumaric  acid

Niacm  Ribonucleotnde

7 ‘r’
- P - O - P - O

AI, AH
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.
5. ?@7?~Pdu”Nfl  (Vitamine B6)

Pyridoxine -

!t -

Pyridoxine pirospl~aw

Cl-10 CIi,NH,

CI1,Oll CH,OH

I’yridoxal  = Pyridoxamine

It If
Cl10 CII>NIi,

- XIY

Ii0  , CH,Ol’O,ll,
<- -

II,C  ‘N

Pyridoval  phospl~ale Pyridoxunine  phosphate
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Cysteine  ”

Y 7

-Hz0
HOOC-F-CH$tl Hooc-,c-c,H2

t
F

HN  S

-Gcs
2

C H G=== ‘CL

P
CHZOH CHZOH

C H

H H

PL-Cys Schiff  Base PLCys  Thiazolidine

7 0 CH 466



deoxypyridoxine isoniazid

&=&649”9 3,930 r&Sa 400

1,030 - 1,120 n&au, $iahs 300

ba’a 390 - 1,020 nzntkdt 290

&Sa 710 - 810 CdWl 190 - 250

LL~‘xItT@l 330 - 580 ahel?J 160

Giabwa 250 - 570 fubtha~aiu 80

270 - 410 prua”a 65 - 73
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L

Pteroic acid

/

%V \----v--J-------VA
2-amino-4 - p -amino - glutamic acid

hydroxy - 6 - benzoic acid

methylpterin

Pteroylmonoglutamic acid

72 CH 466
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870

380

280 - 330

280

120 - 250

240

170

92 - 170

150

65 140

140

58 120

100

95

86

69-84
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I7
I

H,N
0

‘HI  CH,
\: i ,CH7 i!? NH2

CH 466
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Pantothenic acid
01
II’

CHI  OH
I I I

I

IHO-P-O”
! I0

Coenzyme A
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%aJFmn%J BlWl3 "auhmfl%

9924 a5.baYw-l 935

9336 wpla. 694

1575 wBmKaa.raud 5 7 8

1288 WJae) 3 2 3

1162 aJJ-bchxm 3 1 4

1095 nt?au 3 0 6

9 7 0 mf~~aB.3,  rw&EJZ 2 8 0

9. “aUhlk?U  (Biotin)

0

K
H - N N - H

H H

H CH, --XX2  -CH,  -CH2  -COOH

Biotin
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5.0

0.21

0.10

0.028

1.8
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OPO2; opo:-

H H H opo:

0

2opo,
2- 0,PO H

it OPOZ
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HO OH HO OH

Adenosine triphosphate (ATP) 6Tl76%.S&JU  Mg -ATP
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*
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3.2.9 &fl:;

lw=hsniunuvi~n  7 0  ii%an?a.  GcT~nzttd-i:aJ7sla  1 . 4  2 . 3  n?a. Fm:iaTJu

as~Ei%-noPrBl~~~~~~~~~~~  L&4  c a r b o n i c  anhydrase,  carboxypeptidase.  a l c o h o l

dehydrogenase, alkaline phoTphataw. malic  dehqdrogenase, lactic dehydrogenaje  bla: glutamic
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E
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