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Table 1 lH—NMR, IR, Mass and elemental analysis
data of 9-acridinylmethyl palmitate

Datav Assignment

ly-nMR (ppm) 0.9 (t, 3) ~ci,
( CDC13, T™S) 1-2 (( m,26 ) -CH,~

2.3 (&, 2) -CO-CH,-

6.2 (s, 2) Ar-Cil,-0-

7-8 ((m, 8 ) Acridine ring
IR (em 1) 1738, 1160 Ester group
(KBr method) 745, 715 Acridine ring

-+

Mass (m/z) 447 M as C3OH41NO2
Elemental Calcd. C;80.49 H;9.23 N;3.12 0;7.14
Analysis (8) | pound. €;79.93 H;9.29 N;3.06

(cm“])
Iy

KBr method

Fig.2: Infra red spectrum of 9-Acridinylmethyl palmitate
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Table 2: Molecular ion peak of 9-AM derivatives of unsaturated
fatty acids

[qulen}

CHa=0-C~ (CHy) o= (CH: CH-CHy) ¢ (CH,) o -Ch

= l X
N \\N =
Molecular
Fatty acid Stractrue Molecular formula F¥ Molecular
e f g C H XN 0 ion (m/z)
18:1 7 1 6 32 43 1 2 473.70 473
18:2 7 2 3 32 41 1 2 471.68 471
18:3 7 3 0 32 39 1 2 469.67 469
20:3 6 3 3 34 43 1 2 497.72 497
20:4 3 4 3 34 41 1 yA 495.70 495
20:5 3 5 0 34 39 1 2 493.69 493
22:6 2 6 0 36 41 1 2 519.73 519
0
(llybr Uly=0~C- i
2 W TEAC/DMF W N
(or BMSM)
9-Nr-Ma Y-Acridiny lmethyl
esters
TEAC : Tetrgethylamnonium carbonate

Fig.5: Recaction of 9-Bromomethylacridine with carboxylic acids



Table 3: UV absorption, relative quantum yield and

melting point data of 9-acridinyl esters

Fatty acid Molar Absorption {Fluorescence melting
esters coefficient(xloq) Relative guantum point
252nm , 36lnm yield(in methanol)*{ ( °C )
9-aM Laurate 19.0 1.36 0.01 58.0-58.5
9-AM Myristate 22.4 1.53 0.01 65.5-67.0
9-pM Palmitate 24.2 1.58 0.01 71.5-72.5
9-pAM Stearate 25.7 1.73 0.01 76.0-76.5

* Relative to guinine which has a gquantum yeild of 0.55 in 0.5N

sulfuric acid solution.

Emission Excitatiol

'

] ] | ] ] I I
400 420 440 340 360 380 i
Wavelength ( nm ) N

Fig.6: Fluorescence spectrum of 9-Acridinylmethyl
palmitate
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Table 4: The influence of molra ratio of 9-Br-Ma and TEAC to lauric acid
Concentrations of lauric acid solutions were 0.76mM(a) and 0.03
wM(b). To the 10041 of lauric acid solution, 2 to 100 times
molar excess of 9-Br-Ma and 1 to 50 times molra excess of TEAC
were added, respectively. The total volume of the solution was
3004 1. The reaction was carried out for more than 10 min at
room temp. Then, 10u 1] of its aliquot was injected into HPLC.

(a)
Peak height 1 2 4 10 25
(cm)
9-Br-Ma
2 ‘17.4 15.9 15.5 10.1 7.7
4 l16.6 l16.8 16.1 14.0 10.5
8 . 16.1 16.6 17.4 17.2 14.6
20 . 15.9 15.2 16.1 ©17.8 17.6
50 15.9 13.7 14.7 16.3 17.4
(b)
TEAC
Peak height 2.5 5 12.5 25 50
(cm)
9-Br.Ma
5 0.0 0.5 0.9 1.0 0.8
10 . 0.0 2.4 13.1 8.1 6.6
25 0.0 0.4 17.9 16.7 12.5
50 - 0.0 3.2 17.4 17.9 16.5
100 0.0 0.4 6.8 17.1 18.9
i : {
: i i t
! [ - .
B o» 2 1 (9 -—'B r M a: (¥ b 9% I F
. i I x e
VARVZER: S-Sy SV N | o= 1. 1) kR OB L DR
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HPLC conditions

Column: TSK-gel ODS 120A(4.6mm i.d. x 150mm)

Column temperature: 25°C

Sample volume: 10 pl

Mobile phase: 90% Methanol-Water

Concave 2 dradient mode, 32 min ¥1
97% Methanol-Water

Flow rate: 0.8 ml/min

Detection: Fluorometry ( Ex. 360nm, Em. 425nm )
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Fig.9: Effect of separation solvents on reteation
times of 9-AM esters
Separation was performed at 25 °C.
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Table 5: Relationship between log RT and HeO contents
of mobile phase
Y= aX+b
Y: log RT (min)
X: H20 contents (%) of mobile phase
Fatty Acids Stope(a) Constant Coefficient

{ x 10-2) (b)) of correlation

8:0 2.5 0.68 0.993

10:0 3.4 0.76 0.994

12:0 4.9 0. 85 0.992

14:0 6.2 0.95 f.991

16:0 7.6 1. 08 0.992

17:0 8.2 1.15 0.993

18:0 8.9 1.21 0.995

18:3 6.2 0.87 0.999

16:1 6.3 0.92 0.998

18:2 6.8 0.93 0.999

18:1 7.7 1.02 0.999

20:5 5.9 0.82 0.997

22:6 6.7 0.84 0.998

20:4 6.7 0.87 0.998

20:3 7.4 0.94 0.997
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Table 6: The slopes of unsaturated fatty acid derinatives
Calcd. (C): Calculated values by the equaition (I)
which was obtained by the data in saturated
fatty acid derivatives.
a = 0.062b + 1.085 ---(I)
a: Slope , b: Constant
Found(F): Found values

Fatty acids Slopes ( x 10-2) Ratio
Calcd(C) Found (F) F/C

18:3 4.9 6.2 1.27
16:1 5.5 6.3 1. 15
18:2 5.7 6.8 1.20
18:1 6.8 7.7 1.13
20:5 4.3 5.9 1.37
22:6 4.6 6.7 1.46
20:4 4.9 6.7 1.37
20:3 5.8 7.4 1.28

1.6

F/C Ratio

\
&

0 1 2 3 4 5 6
Number of Double Bonds
Fig. 11: Relationship between the number

of dobule bonds of unsaturated
fatty acids and F/C ratio
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Tabkle 7: Relationship between log RT and separation

//A

temperature
Y = ~-aX + b
Y: log RT {(min)
X: Column temperature(°C)
Fatty Acids Slope(a) Constant Coefficient
(x 107%) (b)) of correlation
§:0 4.6 0.92 -0.991
10:0 6.6 1.08 -0.993
12:0 8.6 1.28 -1.000
14:0 11. 4 1.52 -0.997
16:0 15.1 1. 80 ~-0.998
17:0 16.7 1.94 -0.997
18:0 19.7 2.13 -0.995
18:3 9.6 1.40 -0.99%¢6
16:1 13.0 1.55 ~-0.994
18:2 11. 0 1.54 -0.998
18:1 16.5 1. 84 -0.982
20:5 9.3 1.34 -0.987
22:6 10.3 1.472 -0.991
20:4 10.5 1.46 -0.987
20:3 12. 2 1.60 -0.991
20 o

ISl /.

w 157

~

|

~— ‘ (3

~ 10 A

3

o

.,

o)

—~

05 A

0 0.5 1.0 1.5 2.0

Constant (b)

Fig.13: Relationship between constants(b) and
slopes{a ) of saturated fatty acid
derivatives
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Table 8: The slopes of unsaturated fatty acid derivatives
Calcd, (C): Calculated values by the equaition (I1l)
which was obtained by the data in saturated
fatty acid derivatives.
a = -1.22%10°% b ~ 0.676 ---(ID)
«: Slope , b: Constant
Found(F): Found values

Fatty acids Slopes. ( -1 x 10-2) Ratio
Caled(C) Found (F) F/C

18: .96
.30
L1l
.65
.93
.03
.05
.22
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97 1
52 CONCAVE 2
=u Gradient mode
[¢5] .
== ( 32 min )
o Q
o W
£
ey
@
=
a0

30 40 50 60
Time ( min)

Fig.14: Gradient pattern of CONCAVE 2 mode
At initial to 32 min, 99% methanol-water solution
which was initial solvent was changed to 97%
methanol-water (final solution) by concave 2 mode,
and at 32 min to final, 97% methanol-water was
used as elution solvent.

0 10 20 30 ) 50 60
Retention Time Cmin)

Fig.15: Separation pattern of 15 kinds of 9-AM esters on HPLC
9-Acridinylmethyl esters separated were (a)8:0, (b)10:0.
(c)12:0, (d)Y20:5, (e)18:3, (f)22:6, (g)20:4, (h)lo:1,
(1)14:0, (j)18:2, (k)20:3, (1)18:1, (m)16:0, (n)17:0 and
(0)18:0 derivatives.
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Fig. le: HPLC chromatogram of free fatty acid derivatives

Table 9: Recovery of fatty acids in humam plasma

Found
{(nmol / ml)

Fatty Acids Total

Added

Recover
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Table 10: Free fatty acids in human plasma
M: Male, F: Female (): Age

Fatty Acids Ml M2 M3 M4 M5 M6 F1 F2

( nmol/ml ) (23) (23) (27) (28) (30) (45) (1) (22)
12:0 2.61 1.43 2.512 1.31 2.82 1.31 3.54 1.76
20:5 0.61 0.35 1.95 1.95 2.35 1.69 0.84 1.09
18:3 5.52 2.03 4.37 3.80 3.93 5.65 8.70 7.69
22:6 3.27 1.51 5.21 3.46 2.38 5.67 4.412 3.91
20:4 4.04 1.54 4.20 2.50 1.75 4.95 - 3.91
16:1 12. 08 1. 42 3.97 1.87 2.29 7.56  19.26 8.04
14:0 12.72 4.39 6.25 4.39 6.08 6.94 13.45 8.50
18:2 54.51  23.82 36.34 23.98 27.20 51.61 83.39 54.553
20:3 4. 49 1.68 1.84 1.84 1.41 1.62 1. 84 1.57
18:1 109.03  33.76 57.53 32.11 45.36 86.82 150.50 85.81
16:0 99.98  41.38 ° 61.51 30.25 54.20 81.23 122.20  84.01
18:0 30.09 16.76  23.12  10.20 15.30  24.59  31.00  28.27
Total 339.22 130.07 208.81 117.66 165.07 279.66 439.17 1289.11
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miiE s e ERE Y 20100 41k 5 m]
M® 9 - Br - Maz 2001 mzzxa7c
10 % B ERIS S ¢ #% 10 u 1% HPL
C i #® AL £ (IF i g 1.7 ).

Sample solution ( in MeOH , EtOH , CHC13,
e, t.c, )

— TEAC MeOH solution (1.5 ml)

Closed cap Reaction at 70°C for 5 min,

Evanolate the solvent at 70°C
for 30 min,

Op2ned cap

Dry up with N2 gas

—DMF (1,0 ml)

100 pl

—9-Br- Ma DHF solution (200 ul)
Reaction gt r.t. for 10 min,
Determination by HPLC

Fig.17: Saponification and labeling procedure of
triacylglycerols
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HPLC conditions

Column: TSK-gel ODS 120A(4.6mm i.d. X 150mm)
Mobile phase: 98% methanol-Water
Column -temperature: 25°C
Flow rate: 0.6 ml/min(0 to 20 min) ——>
0.8 ml/min(20 min to final)

Detection: Fluorometry ( Ex. 360nm, Em. 425nm )
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acid and linoleic acid derivatives, respectively,

Peak b)) was uy

tkown hy-product.
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Table 11:

Effect of TEAC concentration on
saponification reaction

Sample solution( 30.93mg of butter/
20m] in CHClIs ) 10041 was hydrolyzed
and labeled by 9-Br-Mr.

Cone. of TEAC Peak height ( cm )

{ oM ) 14:0 18:1

5" 3.5 2.1

10 5.4 3.6

15 7.6 5.9

20 8.3 6.3

25 8.4 6.4
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Table 12: Recoveries of fatty acids in a butter
Fatty acid ( p mol , on column ) Recovery
Total Sample Difference Added (%)
Lauric acid 462 100 362 392 92.3
Stearic acid 395 52 343 344 99.7
oleic acid 667 250 417 414 100.7
Linolenic acid 413 0 413 407 101.5
LA R 58
N + D
O G omoEH R
9 2 ~ 1 0 1 %
H o T2, =S AR i e
gl fh
g L 5 U X alell o
Yy B oo E o OHF OB i
2.5 % (4 2.8 K
m o | n = 6) i \J
f T I T I
B R AN 0 10 20 30 40 50
Retention time (min)
F i g. 2 0 &

62

N R

ry

Fig. 20: Separation pattern of 9-AM esters on HPLC
Column used was TSK-gel 0DS 1204 and mobile
phase was 98% methanol-water. Flow rate
were 0.6 mi/min(initial to 20 min) and 0.8

C % {4; _F T P ml/min (20 min to final). 9-AM esters were
(a) 10:0, (b)12:0, (c)18:3. (d)16:1. (e)18:2.
(F)14:0, (g) 18:1(cis), (h)18:1(trans),

M B o 4 8 N (D16:0, (5)18:0 and (K)20:0 derivatives.
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Table 13: Fatty acid compositions of oils and foods
In the parenthesises, reference data were shown. The margarine
used was made from 100% sunflower oil and fatty acid composition
of sunflower oil was shown as the reference datum.

Sample Olive Cotton- Soybean linseed Butter Sunflower
oil  seed oil ,o0il oil oil
Fatty acids (% ) Margarine
12:0 4.4
(3.5)
14:0 12.1
(12.9)
16:0 10.5 24.3 11.3 3.1 30.7 8.3
an (27) a2 (6) (32.5) (6)
16:1 1.0
1.7
18:0 1.7 1.1 1.9 1.5 10.5 7.0
(2) (3) (4) (4) (11.6) (3)
18:1 87.3 . 27.9 29.8 20.1 30.8 26.5
cis (76) an (25) ) (25.0) Qn
18:1 2.9 4.7
trans
18:2 4.1 46.7 41.5 11.2 t 53.5
(8) (52) (51) (15) (0.5) (64)
18:3 - 15.6 64.0
. (8) (52)
Total 100 100 160 100 100 100
(98) (99) (92) 99) (87) (100)
Reference 29 29 29 29 30 29
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Excitation Enission

NDPP oxide

J

280 300 310 340 (nm)
ADPP oxide
ADPP
?—r’_’%
360 400 430 470 (nm)
DPPP oxide
DPpR2
4
&
1 i R T T T T af
340 360 350 390  (nm)

Wave length
Fig.23: Fluorescence spectra of aryl phosphines and
their oxides

Fluorscence spectra were mesured in methanol.
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Table 14: Relative fluorescence intensities of aryl phosphines,
their oxides, naphtharene, anthracene and pyrene
Solvent Chloroform Ethanol Methanol
Sample

11' NDPP oxide (300,335 (300, 335) (295, 335)

III' ADPP oxide (38;;7250) (38329260) (382;5360)

Iv' DPPP oxide (353:6380) (3%%:2§80) (353:6280)

Naphthalene (308;°g30)
Anthracena (35é:0200)
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Fig.24: stabilities of phosphines to oxidation
These phosphine solutions were stored in
the dark(e) and in the light(o).



St o B WG G E D LT s n

kBB Tue B W A G B A (10 %) ok

5 T AR E o O I BIL T Wk 3 ®
Wk o B s ORI, OB FIT O BERE G S X E
¥ B I F I D . P'P P '®s B I B & | F

R
{‘\:"
5
2
%
=3
R
=

oz B s R

ko3 T oElE ER ol W OB L b o ORI

S E b m A
0

5 T H bk E 6 R R — KOOSR DK

@,
@l

7 o4 Yy 3B % R L Tk B IZESET %;0‘j
A

BB R oT W R R T XD 20y AL EE &
RN T N N
A X704 v o Bl K @RV A X VIEEDRIE

#: | F i g 2 5.2 2, 0 C ki85 T PP

ELEIRRIR OV AR Y R0 RE DR B E L E R

er T PIPE 3 0/ 42T % x[2 @, & L & »

A
S
—\‘:A
P
&
(f
v
A

— ¥ o . —7I&E 5 2k



B \‘.\f

i

T P P o &

0.2 7 6 m M

MOE L@ om L

BRI = AN Ay .ae
Ko @ 0.2 7
Mo kF3E W iz &<

1.0 0 ).

- R S A S
2w T T 'a b
(IR S S AR
P P »H & b K

T Tl o &

!

!
|

-8
& 16,
3]

U4

o]

=

o~ 8.
]

o O

o —

A

o]

]

[s7)

o
& )

o
2

K ( at 20°C)

40 60

‘Reaction time (min)

! Fig.25: Reaction time course of triphenyiphosphine

with linoleic acid hydroperoxides

Reaction was performed in chloroform-methanol

(1:1) at room temp

F o N I 4 F
e 1 5 & & L
D T B L K
K B % % 5 L
7 4 v b

6 O

. T P P

B S E <

:f‘>
o

K]
S
A*

P Y B R

|
I
| i |
i : . !

Table 15: Reactivities of phosphines with
hydroperoxides with DPPP

Phosphines . Reactivity. (%)
: 0 min 30 min 60 min
i I TPP 0 84.3 102.4
II NDPP 0 75.6 97.8
111 ADPP 0 67.7 97.6
v DpPPPp 0 74.7 94.9
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Table 16: Effect of reaction solvent on
reactivity of hydroperoxides

with DPPP

Reaction solvent aFL Reactivity (%)
Acetonitrile 66.9 73.8
Methancl 90.8 100.1
Ethanol B5.4 94.2
Ethyl acetate 73.3 80.8
Chlorofiorm 95.1 104.9
Benzens 84.3 92.2
Hexane 81.8 90.2
Chlorciorm Methanol

mixed solution{l:1) 80.7 100.0

Y, RH o llm moH R U R E %' E

T X F s = 7 o ma kR b AR B E KRG

o O®

rLTU'E AT 522 Lo

]

L ﬁ:ﬁﬁf'ftl%;&}DiP‘Pjp\0')‘”};727?55‘-1&3(,:‘0 Wi

R
Si
-
<
N
<
N

e 1'7 2% L 2 BIBI®B ALY / — b
v 161048l mie DOP

e R OB L % A Bk X v V4 o RO

t :__: 7“73;i}b: t F.a %ﬁiilb ;j-i:¥ VIR T W %%g‘
FR G E 0K T B RO SN (80 %), &
tielr = 7 FNIR[= Ry = R

: X i ' ! | [ T | {
—tie r't -7 F N A F XL FEID

[



w

R} Ox

.

1

ks

P P
eI AN
Foa

N

»
BT
E-
W b
I
Z 7
K3
= a

Table 17: Reactivities of peroxides with DPPP

Peroxides Reactivity (%)

Linoleic acid hydroperoxides 100
Triolein hydroperoxides 100
Benzoyl peroxide 80
tert-Butyl hydroperoxide 380
tert-Butyl perbenzoate 13
Di-tert-butyl peroxide 1
1-Bromobutane 0
Buty!l hydroxy toluene (BHT) 0
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10 pl UPLC analysis

Fig.30: Sample preparation procedure
of PC-HPO in human plasma
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(110

{ i) UV at 205 nm

T s

=
1

" ~undetectable 0 4 .3 12 16
RN { min )
[} 10 20 30
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Fig.32: HPLC chromatograms of unoxidized and oxidized trilinolein
Colunn was TSKgel 0DS 80Tn(4.6 mm x 150 mm) and mobile phase was 20%
2-propanol-methanol at flow rate of (0.6 ml/min. Detection were
carried out by UV(205 or 232mm) and fluorometry.
(i) Trilinolein hydroperoxides (a) and unoxidized trilinolein (b).
(ii) Trilinolein hydroperoxides (c and ¢’). Peak ¢’ might be
‘ hydroperoxides which:have no conjugated diene,
(iii) Hydroxy trilinolein (d) which was prepared by reduction of
trilinolein hydroperoxides with triphenylphosphine.
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Fig.37: HPLC chromatograms of hydroperoxides
HPLC conditions were condition I{i), I1(ii) and III(iii) in table 18.
{(i): Hydroperoxides of autoxidized linoleic acid (a) and linolenic
acid (b).
(ii) and (iii): Hydroperoxides(HPO) of phosphatidylethanolamine (PE),
phosphatidylcholine (PC), trilinolein(TL) and triolein(TO0).
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Table 19: Retention times and detection

linits of hydroperoxides

HPLC HPO Retention Detection
Condition Time (min) Limit (pmol)
ClB:Z“L 23.5 2
. C18:3~L 19.6
c18:2“A 23.5, 25.5
Cqq.1-A 9.5, 11.0
18:3 14.5, 18.8
19.6
Trilinolein 20.5 5
Triolein 31.0 10
1z PE 10.0 30
PC 15.0 Broad 60
Trilinolein
Triolein Front
I1I PE 10.0
PC 15.0 4.5
Trilinolein
v Triolein Front
PE
PC 25.0 5

HPLC condition: Column, Mobile phase

I: Develosil ODS-5k, 5mM CTMA Br-85% MeOH-

15% 5mi KH2P04

II: TSK~-gel ODS 80Tm, MeOH:n-BuOH(9:1)

III: TSK-gilica60, CHCl3:MeOH:MeCN:HZO(6:5:8:2)

IV: TS8K-silica60, CHCl3

Cig:2

:MeOH:H20(9:21:l)

linoleic acid, 018'3; linolenic acid,

L; Lipoxigenase, A; Autoxidation, PE; Phosphatidyl

ethanolamine, PC; Phosphatidyl choline

117:



¢ 118 )

m R o kIR T oy F Y AT Y Y E KRR

%g{:
-
¥
B

gy yEE® o B K E 2L

> ®

N

aﬁ.
c B4
A0S

R

L

Hoor

ol

: §
; i
f-»:
“

s

A

<
-2

(.\&-
Nev

=1

38

"o

o,

iy
!
B

peicd
e

2

i

%

{2
Hi

oW

wOL

£

P12 S e §

&
EE
" O
e

o
:\746‘
7

SN

nx
AN
‘;L;;
o)

—_~ T

fy

(¢

N
~
\k.
K

H T % W



HOB o @ 8 9

S A

sy

S

EE

i i

.

D W

o n

2T of

B

-3 A

L~

=

RY

NS

.

( 119

i f S
T R

IR TR
[ |
‘_:!': .

]

T
2

il

et

o ™
(e
[T

0 10 20 30
Retention time(min)

Fig.38: HPLC chromatogram of
PC-HPO in human plasma
Detection were carried
out by fluorometry(I) and
UV (at 2535nm) (11).

8 sd e 0 E o

oY = o Lwom U P



IR}

-

( 120 J

Hohlo s e b om e 5 M oSl HIP

il HPLCANO®ARRERGL
F o E L B b 0 F 2R ke #Flng
HPO®* mmLI~BAEoHAYE — 25

P
=

h 7, 7 T

S
=
e
&
|
Y
b
S
oﬁ M N
| e
v}
O
|
T
o

I
B
L

i}
53
5
v
O
N
o
~

oW m B %20

% 0% T 4 B

s
3
o
N
S
o
o
S
=

G wmM R r MM o€
s o Mo R % E BB KSR L LA ()
i, & E ko —

Wl el ] x| %»tP‘Ci — | H P o # gg@ 1 .
# ool wal el xlslel -y E olw E Al E S

. . . ; ; : ! : : | !
Sowm w0 gl Bk oe RIE T L]0



3

S*'.

SR T AN

4
)
-~ 1.0
]
o
L)
% 0.8
[4]
Ao0.6
[
g
0 0.4
[1+]
) PS
&’y‘
- t‘ 0 2 4 6 (pl)
~19 0 19 38 57 (pmol)
{-14pmol) PC-HPO Added

Fig.39: Relationship between the additional amounts
of PC-HPO and relative peak heights of PC-HPO

O p m

o
B % F

B % 17

R OB

A BT
o 1 o
B o H
o

a0 e
i K
i

= ]

.

t

B o P

= e
ko

' P
L e
i i
PZL D

‘a’X

&l
"
it

i
C p—
£ L.

% i

H .

( 121

)



X

53

(7R

X

m

S

=

R

LA

ik

B

2.
N,

h

i

O

=

A S A

N

B

i

o

1E

ot

WX

1

op

ne S

~ #F E A

jee: 8
R

oub
R

N

C o

ot

T

i

F .

&



L K
rn =
wR

)

2.
B
g |

Y7

e

7|

PC-HPG {n human piosma(pmol/mi)

1

BRI IENESE B R

o E R LT HE W B

N xR Y R s R

50
40
30 - _'
:
20 -
10
0 r T v .
0 10 20 30 40 50 60
Age (year)
Fig.40: PC-HPO in human plasma
i |
JIVREE SR SV N - B WS
; | ‘ : ; ;
11— L o kX 74
.48 B H T B LR
BB R E T E R RN
HORE T A oo e <D D

A

[

A S

B T

v F %y
"» H P L

h 5 o

kot kB,

B W o

123

B



»

OME B

SRR 3

il x v

m #% % mlw

‘“

2

BRI AN -

T oW osE L

» F YL oa vy

s

h

@w'Ll s o0
A
oMo 1
4.0 p m o

7z,

|

0
AR S
3

1

(124

:



i

.

()]

o

i

. T

sb

:‘ﬁi i

B

kU, ®
feom - B
ok o by
mor'L Tk
0 B BB
n'& T &

£ o oo
EOEEE
BB . FE
BRI

L L w A

FE o L T
B % TR A

‘ ; i | ;
6‘2‘)0 ;

H w

S ®m oW ®m B S B oo B %

Zn
A3 =

w B
?éi?h:
|

lﬁ];i)‘

B %

W R I VX

1= S T )
rA

i

I

=

w5,

» R

Li?‘

1t

op
.-
&

S mlz;tf;

BN
0~

» A 5 R

i
Rt

Vg
! i

CEE R



¢ 126

HlEir R B Y B

33

T b b (63 ).

vy
S

W o2 B R L %o sl oB L. %A LA A 2l

B ORI kB ol m IS w |k omowEE TS Lo
ol @ M BB A7 x 10 ‘M el b 3 %
Do kB E LT BB 3w o® BB
B oM WoE EE KB ET A B DA WAL
EoE O m B EERCTE S ERETE BN E
LomE o2 % w o
— %, WOW OB W OE BB R0 RE®HEE LT
ﬁa'zﬂﬁaévacigvc»\z)Q W OB OB oo % o4& W oL L
?'c\ Kol %X o KRR R R B L GWMOE R
oMK WEBOWE &EOWEHT LN D
Tms v F AL AWM EE - kG L
i%a‘rof:%k wlsln s b 0o T b (‘6 4 ) %
éﬁi@’ﬁ:m BE W EEAKECERTE0R %L
v mwm e B R ow. mOHOH AN OB E (
6 5 ) % ¥ E B IE o TB DO 20 B % EWE
elmop oz o W B EE L LT H D éﬁ
Wom o %o kmoaTlE B RIBL S R B
Y ok B, 2.0 FW OB W a&ﬁﬁwmﬁ‘z&(ﬁg%imhj



H

(-b\

A >

2

~

e

T - L

H ogE A A A

o =2

s

3.

.

i

W

yan

(¥

H

%

1L

o

Jits

B

b

i

Bl

B

N
NS

S

fow

,9;\;.
w o ®m %S

FL; i

7). ;’C“:%

3.

SN

B

o

BoOb

1t

D

D

v

m

op

)]

Ik

il

3

i

B

S

> A ne

63\.

N

&

op

a8

{+

Bt

fy

i

Bl

Ho'® S ®

- SRV

>

=N

S

N

%

m

=
s

fit

S

= S

H

4

& b

o

—

J

F > W\

{ 127

)



DR G

B

A & A S
208 0w HW

N
Y27
N

PN N
It & E

S &

=

-

7D

L/

Y

)il

E B
B
X W

U

N A M

H 5 1z

»H 5 N -

B G

| et

b7
Broodc.
v B OB

ZE I

it

H #

J&

j1

>

%
JH

{1

WV

v

e

e

( 128

)



J&

Y474

{y

"2

Wy,

i

WiT ik

BT

51z

of
z o~

>\a—{ .
5 R

rE W

ok

|

z &

8

{¢

Tyl

#F

s

B

3“: d‘ \/

o
K

n

F

[P

& M

s

( 129

oo
R

«
o
o

[}



(130

Tiyip e T M- 2) %2 FwW<T23i# L TiPrs

5
FAlw o 2o fit o #E 3 ook ML BT ¥ ()
O BB H SR M ROE BB L e RB EE
LTk @ & B KE R W o o

B A IR BB . D oow e x5 0 w
x, 8 (kHESFY T r s oAhALHER 50~

100 X v a2 ), 'K VY ALY NV OD S

Q — 3 ( 3.0 ~ 5.0 u m: KO I S 7

=
A\
o
o~
R
P
i A

# 9 m m, E & 2 5 0'm m

S

e

N
. .
S-S

i

it

St
oo X

%

AN

LT H w o, & E
M

1
N
By

Sv
il
B
S,
N
A
7
I
Y
!
<
i

# #®

¥
H
o

(% ) T ¢ -1, p Ho #{A & E H i t -

o REIL A 1T R 2R T

x'=11 00 % # A L & [#¥ 22 Lo H



o

BN %t o® &

h

M

B

O

F

>0

72,

%
S

L4 (:)

AN

,5)\

=N

P

AN

\

& 3 H

W

( 131

™y



ki

B

7z,

&k

8

o

SO S

YA

A B

EE

&

#H# ¥ A3

~

.

i3

AN
4

m

m

0.

PR
S
=y

<

&

I

7

7

m

N

F

yilil

%

i

B

&

m

5

VAR

R =2 ¥

&

i3

N

9]

%

e

("R

i

AR

Q

i

¢ 132

-,

)



g

S

g

o

n

L

&

(RF
S

.

o)

EE

!

Eﬁfn

i

i

5 =

O

&l

N R

&

Y

\\

SR

cF

> B -

=E

(XS

N T 7

2

7 SN

R

"

« 4

A8

{EN

%
fl

&
1
2

i

[

D

i

Sy
e

X S H
H N B O

RE

-~
=i

T EF

-

o

VAN

il

)



Fig. 41: Reversed phase column chromatogram of NAM-Sulfite
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Excitation Emmision
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The reactions were performed in borate buffer (pH8.8). The broken
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~A B
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Sooov

S

N

Reaction Temp.
(°C) 5 20 30 40 60
Reaction pH
7.0 .19  1.24 1.28 1.30 1. 49
8.0 1. 05 1.14  1.720 1. 21 1.41
8.8 0.94 1.09 .08 1.13 1. 28
9.0 0.88 1.07 1. 09 1.14  1.25
10.0 .67 0.73 0.80 0.86 0.92
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Fig.55:

HPLC chromatogram of NAM

sulfite adducts on 0DS

column
Column was SC-02(0DS, 4. 6mm
x 250 mm) and mobile phase
was 0. 1M ammmonium acetate-
25% acteonitorile at flow
rate of 1.0 mi/min. Peak(a)
was NAM-sulfite adducts(I]
and 11') and peak(b) was NAM
decomposed products.

Fig.56: HPLC chromatogram of NAM

adducts on aminopropyl

column
Column was JASCO Finepak
SIL NHz (4. 6mm x 250 mm) and
elution was carried out
with 30% acetonitorile-
50mM KH2PO. at flow rate of
1.0 ml/min. Peak As were
NAM decomposed products and
NAM cysteine adduct. Peak B
and C were NAM sulfite
adducts. Peak D were NAM
glutathione adducts.
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HPLC chromatograms of NAM adducts on aminopropy! colunmn
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Column was JASCO Finepak SIL NH2(4.6mm x 250 mm) and
elution was carried out with 30% acetonitorile- 50mM
KHzP0s at flow rate of 1.0 ml/min,
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Wine HALC method Recovery Modified Rankin
(pmol/1) (%) method(umol/kg)*
A White 2279 100.1 2122
B White 3165 102.0 2960
C White 3150 113.4 2900
D White 3255 100.4 2845
E Rose 1467 104.8 1467
F  Rose 3466 99,4 3060
G Rose 1363 100.8 110
H Rose 2769 102.4 2329
I Red 1464 99,1 1422
J Red 1985 102.1 1950
K Red 1936 100.0 1792
L Red 2107 104.6 1824
M Red 2557 102.4 2308
K.Fujita et.al.:Z.Lebensm, Unters, Forsch., 168,
206(1979)
1l e 2 3 RBR I ¥YF VY E R
h. 13 B 8 o 4.y F 2 & & h
W L B % L o 0 %
P RO 7 Mo R 5 R
6 1: r =,0.9,8 9 ). &K & &
HR X oy EWR L B ME LD E
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Table 23: Concentration of sulfite

in wine
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Table 24: Effect of NAM concentration on the peak-height
of sulfite
A 200 ul oh sulfite solution(30.6 u!l) and 50u !
of NAM acetonitorile solution were added to the
350 w1 of trapping buffer. The mixture was kept
at 40 °C for 30 min. Ten a1 of the aliquote was
injected to HPLC system.

NAM concentration Peak-height Molar ratio
(md) (em) (NAM/sulfite)
0.61 11.5 5.0/1
0. . 7.5/1
1.22 14.9 10.0/1
1. 82 16.2 15.0/1
3.65 16. 6 30.0/1
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Table 25: Influence of trapping buffer to sample
solution ratio on the peak-height of sulfite

The mixture of trapping buffer and sample
solution containes the same concentration of
sulfite (0.02M EDTA solution was used as a
sample solution model). A 50 w1 of NAM
solution(l.82mM) was added to the 550 ul of
mixture. Reaction was performed at 40 °C for
30 min and 10 w1 of aliquot was injected to
HPLC system.

Ratio (v/v) Peak height
Trapping buffer/Sample solution (cm )

10/1 18. 6

8/3 18.5

7/4 8.7

6/5

4/7 .

1/10 17.8
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Table 26: Recovery of sulfite in raine water
The 5.0 m! of trapping buffers which contained

various concentrations of sulfite(3.0 ~ 30 uM)

B

B

S 2 F ¢ S
B

were used and 4.80 ~ 9.10 ml! of rainewaters were

collected on them.

Sample

Sulfite in trapped solution(ppm)

Total in rainwater Difference

Added
{ppm)

Recovery

(%)

e B £ B - o B v i

0.365 0.076
0. 213 0.076
0. 232 0.088
0.425 0.353
0.779 0. 184
0.775 0. 235

. 289
137
. 144
.072
.595
. 540

O DD O I D

0.269
0. 133
0.135
0.079
0.564
0.531

107.
163.
106.

91.
105.
101.
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Table 27: Concentration of sulfite in

rainwater
Sample Volume of rain/ Sulifite, Average,
: ml ppm ppm

A 5.38 0.179
5.87 0.171 0.175

B 1.65 2.69
2.33 2.53 2,54
2.69 2.39

C 6.58 0.609
7.17 0.560 0.607
6.91 0.652

D 8.59 0.350 0.366
8.10 0.381

E 5.18 0.286 0.293
473 0.299

F 2.93 0.471 0.477
3.10 0.483

G 6.31 0.767
6.04 0.782 0.777
6.74 0.783

H 6.80 0.550
6.91 0.553 0.542
7.89 0.524

1 8.69 0.444
8.33 0.426 0.442
9.41 0.455

Sampling performed in Sendai, Miyagi Pref. Japan from
November 10 to 24, 1985.
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