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K4 R M A 1

FUEEE g 5349 Izl
FURSOAN B AIse 4 5 A11H
FRREGDOEME  EFRBIEE 5 &5 2 HEY

FUHXEE BRAGIOT NS¢ —BES{LERHBOBRRE
BB DIS R
RAEEER R MR

(F1F)

BB EAKRES # oz BH - & & AN Bk

W

EFEESEBEAE 7O~ 7T 74— (HPLC) &, SFL¥DAE L 5 FERILE, £IF, BEFRILF
B ELEELZSBETHEBEN TV S, ZhIZEVWHPLCAKRE S LRERIT (RD) 5+ (UV), 3%
‘i (FD) 2 X OXFMBREBHFBIEEINTE -, L2 LHPLCOME L+ 3%WE L, EHIZE
GHTHD, ZhsOBREBOATE, BESLBRREDOETAES TLIERETEERLED H 54
WEORBAIEET N T X2,

BRULFERLE (ECD) 1%, ERCFEMIEEWE A L SRE, SBERM 2 RHBERVBIZL
25, BETH—FRYR=ZAIRH—KRVEFV ) AV TLPARY 2 EE2BRME L L TER
AHBENTES, LALZASDECDIE, TLVI— L4 YOBBHPCIEFRTCE L 2720,
FHERME DERANDRE -2 0 T 23HES L > T,

EHI, BRLLTIIV—H—Rv, BRBEMRL L TIHEERDH 3 X F L) o— X Ag/AgCl
BRpIIOE, 2OB /RS ERILAL 23, ZOERIL, SRETHLOEEMIENHPLCIIEBA
WRETH B L HBBL 2o E5IZAMEL IS AV TERMEOHPLCIZ & 3 5k 2 R L
7ok 2A, RECDAEGHFIZHELET 2MEBORS 2 BE L OFEMICER T 20 HPLC oMt &
ELTHERTHEZ AL 2,

E
F1E ERbFERILBOME & Bk

BRULFERMEBE, 3BRRT VI AR5 9 FEBRIEBLLSM- TWwd, EHEIRGT L 2 BE0%
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Fig. 1IoR§o ADREEIR, BREREER (/7Y —F—F>Y) OHBEAIBEN TV 3720 L VIEH
(100K&Q) »REL, ¥4F-3I v 7Ly Idgkn, Bid, tLVERBFAKE AL CRPTRED
v, COMEIE, tUEER (3ul), LIVIEHR (22KQ) & &/hx 0,

A B C
. 3
inlet 3 —1
— — 4 )
3 outlet
]E —=——w—4
outlet i 2 T
1 T T e
L
2

Fig.1. Constructions of Electrochemicel Detector Cells
1: glassy carbon working electrode.
2: auxiliary electrode.
3: reference electrode (Ag/AgCl).
4: Teflon spacer.

A-4
(0.1056)
B-4
spacer (0.1056)
50}- thickness A-3
. 50 um s (0;05333)
< _
= 40 “;/ﬂ//“/)//r//w?m
o /‘ -
< 100 4m 2 (00325
~ 30 = _B-2
g 150 um = 2 k0.0S%S)
£ 20 ® (0.0140)
© 3.0r
10]- B-1
(0.0140)
/ 1 L 1 1 1
2 4 6 8 10
Concentration (>10°% mol/l) , .
2.5 =230 15
Fig. 2. Dependence of Current upon DA log U (ml/sec)
Concentration under Various Spacer
. Fig.3. Dependence of Current upon Flow Rate at
Thickness

Flow rate, 0.75ml/min Various DA Concentration

A-1—A-4; spacer thickness 50um.
B-1—B-4: spacer thickness 100xm.
Parentheses in figure show the concentra-
tion {(my /1).

COBEREIZOVTT 70V AR—HDFEE LBHEFO F—s¥3 > (DA) iBE L D% % Fig. 2

2R L 720 50 mD A R—41F, 100umiZ R 7MEREFEL -7, LA LBumTiE, L VAHED
SR VBRNSEL 220 2BBERITL PPV - A F VLT — R - NaClO, B#EH Ag/
AgClERpE L L 2ATS /- N TH 1 EL EORGHH o2, TABROANMIBEIZKRE S
HEERIES o T,
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Fig.3 13i%® (log U) L it (logi.) DBIE AR L 72, Fig. 307 5 7 O % 13 BRMEE 12 &
STEEY) AEBOBE0.3CH 52 & » 5 Blaedel® 5 DEERERBOEM UL T W52
Zbh b,

ELABROBRDEIL, 2~3%THaZe 670X ) —HOKREETH 5, BMRH
BE (S/N=2) 1§, /Vvx¥47Y >~ (NE), DATZh#h5, 10pgTh ) EAROpg~lug O
M CEGMEARD 5 hi,

Fig. 413, NE, &4 7V > (E), DA% Y40pgiE AN 70~ + 77 A Th 5, AEHEIL,
HPLC-FDHED LI IZAT I VT I VORBBEIC L ZBEDERIASNE o 28 FREROEHRMED
EEHEHIE, 2 ~3%THVERMIIFVTHIRLALHBERIZ -2,

DEnzr &y, B—r 53 —Hh—Ky, AR—HDES50um, EHEHE—0.022em?, LI 70
v —5 470V EFERLAFig 1-COBRAY LIBOERIZERL -2,

F2E EKRE/TIVHHAOH

FFRRTOEBRANE RN B TCHRGERHEEME L ELON3E/ 7Y (AT7a-0V7
IVONE, DAB LU+t u b= (5-HT) ~DISH &ML 2. 5% T1HAKDRHPONE, DA, 5-
HTOEREEHICEAL TR REshTui v, FEIE2n 5 35 DHPLC-ECDIC & 5 [F#E
EEEIZOWTHE L -,

Fig. 513~ A2WA» 578 /7 —VIMEEIC KO L 22/ 730D 7av b 773 L Th B, i
EBLLA0.8V (A) TIX, S5HHDE—7

PREEhAA, 0.6VTIEFuil v (Tyr) A B
DY— 71 $% L, DADEREHEL 2 v, 5 5
1 2
1
0.1nAa 2 :[I'GHA 3
3 6 u
4 .
inj.
U
inj.
o 1
1C 0 min
Fig.5. Chromatograms of Monoamines in Whole
1 , | i 1 Mouse Brain
8 4 0 (min) Column; LiChrosorb RP-18 (10um), 25cmX4.6mm I. D.
. . Mobile phase; 1% tetrahydrofuran-pH 5. 1buffer.
Fig.4. Chromatogram of Catecholamines Applied potential; A, 0.8 V vs. Ag/AgCl,
1; NE (40pg), 2; E (40pg), B, 0.65V vs. Ag/AgCL
3; DHBA (40pg), 4; DA (40pg) Flow rate; 0.77 ml/min.

1; solvent, 2: NE, 3: DHBA, 4: Tyr, 5: DA, 6: 5HT.
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ECDIIFREEMICE VBRI — 7 DBBIRFWEETH 2, 421 %DT I Fa7 5 v OBBEAD
g, S-HTOIRFERFR 2 55#E T 5 DIZRIRA S - 7=,

Table 1121, AEsE#sEk (DHBA) 124 3v 7 220K (#400mg) & & UVINN (#740mg) F 0D
NE, DA, 5-HT&%/RL 7=, Zh 51k, Welch® 50EKE (KRS 2 5IEICHIE) OF & I2IF—
L7,

Table 1. NE, DA and S5HT Concentration in Whole Mouse Brain and Mouse Cerebellum

1 issue Inw.stxg,'\tors A&S..l.y procodurc NL (n"lx,) ‘)A (ns /;.,) ;H T (n"/g,)
Whole mouse brain Present paper HPLC 430+ 10 872+22 749£20
(28) (28) . (28)
Sasa and Blank 7 HPLC —_ 973+ 16 805+ 12
(40) (40)
Welch and Welch®) TFluorometry  350—450 . 700—900  600—800
(1000) (1000) (1000)
Mouse cerebellum Present paper HPLC 259+ 19 16+3 - 240£21
™ Q) Q)
Sasa and Blank7)  HPLC — 1942 240 + 14
(6) ®

a) ‘The valucs are expressed as the meantstandard error of mean for the number of animals
in parcntheses.

Table 21%, L¥LE Y (RP. 2.5mg/kgi.p.), a-AFLFuL v (a-MT, 250mg/kgi.p.) %
518080, 4 KERIROMHPE/ 7T IV DEFHERL 2o RPERETIE, #7I3-LT7 I RBLV
O RV EBFERIZBOLTVE, Fud v KBILERIAERTH 3e-MTTIX, NE, DAOAH
BRI L T b=V illE, BRERIEEI LV, ZOLIIKEZGHT A2 LI0E0E
Wfe % EOMRLMWEIIT) 2L HTE S,

Table 2. Brain Monoamines Levels after Intraperitoneal Injection

of Various Drugs (Mouse)

NE (ng/g) DA (ng/q) 5-HT (ng/q)
Normal 430+10%) 872422 749+20

(28) (28) (28)
Reserpine 8.1+2.3 17.4+3.4 60.5+5.2
(2.5mg/kg,i.p) (8) (8) (8)
a-methyl- 25349 362412 722413
p-tyrosine (6) (6) (6)

(250mg/kg,i.p)

a) The values are expressed as the mean + standard error of
mean for the number of animals in parentheses.

EHIRFATFaI-NT Iy, Mo b= 2D, L-DOPADOKFHENL Li2xt L T ERE
SEEST A ERETH B Z & A5 72, .
38 IBAMYYIVE (bavzu—0), 843K (740x/Y) EU02EF ) VHHA
I ryic!



FREBA T LT — Vi EOREBEBEMEP CLREICERTE 32 2N HNT, IBEEY
BEorav7zu—n (TR)740%/ v (PQ), 2¥*/ »-10 (UQ-10) D&t 2z,
TNT— N EOBEEDECBEETIE, XHFERE (NaClo &) &FML2TEEL %
W, Fig. 6D TP % ¥ OBEACHEWE 1251+ 5 NaClO 4 & ¥ — 7 B b L CRIEFEFM OG5,
TREREIERE.OSMAEETH - 7o AROBIEZIPQ, UQ-10% LOBETHMEA IV T LA
57,

B £ B R/ MR, o -TP, PQ, UQ-1012BL T50, 100, 200pgT& 1) BIEE TH - 7z,

= . 1 3
0.4L A ‘ :
3 e T? /
g <
S 1 10 nA
§ 0.0 o
£ g
2
[«
2
50 inj. L/\} K

! !
0 5 10 15 20 (min)

Fig.7. Chromatogram of Tocopherols in Human

Serum
Column; Nucleosil C-18(10um), 25cmX4.6mm L D.
Mobile phase; 0.1% pyridine-methanol (containing

Peak response (nA)

L | |
NaClo, ( Applied potential; 0.7 V vs. Ag/AgClL
: - Flow rate; 0.75 ml/min.

Fig.6. Dependence of Retention (A) and 1: TC, 2: B-or ¥-TP, 3: a-TP

Peak Response (B) upon NaClO, Con- Fig. 713, Ao TP % NEEZEEHE (TC)

centration in the Mobile Phase i s D Lt
Column; Nucleosil C-18 (10xm), 25 ciX 4. 6mmI. D. ’&71[] RIDHIE )= - NFH e # &

Mobile phase; methanol. LAza<w 7746 T bbb, BEKHIZ0.1%EY
Applied potential; 0.7 V vs. Ag/AgCl. o . \
i cate gl E JUBRMICE D, SEREOSE L RBRIEOK
Injected amount (ng): a-TP, 74.6; 7-TP, 47; THAARSEN, F-ARIEE, U&%‘f] T LABMFRAL
& -TP, 34.6; TC, 33. s .

7~HPLC-FD" R & EBEIE —EL 7=,

¥ 7 BORTME T h 5 PQRUQ-100EMRSHI 5 TIE, BEHEICHCIONZ E0 7T b i
BRI A2 LN EDRTEMAETL, BERESHAITREE S 572

Fig. 813 A& h 0 UQ-10% HPLC-UV# & HPLC-ECDEIz & » TRIE L 2N Th 3, UVEET
13, V=2 208-huF v BWEOENA 5K, ECDTIE, Zhs5 i3kt sh$UQ-10& bR

#YH (TQ-10) BRI sh TV 5,
¥ 72 PQOKROIEH (1mg/kg) DT v bIMHEARIRE b SR ICHIE T & PQO ILH K KR E #
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100

A
A
2 4
1 3 .
50 B
4X .
102
abs.
0 30 5
.. 0
n. l ‘ (min)
1

Yield (%)

§ Fig.9. Reaction of Stearic Acid with
% B p- Aminophenol
LY
x 4 A; at 60° (procedure A).
3 B; at 25°(procedure B).
5nA
1%, 0.33hr™', HEROERHIE, 2.1hr ThHh -7
‘ Zh s UQ-10, PQOBE #fthik & i L
72& 2B, BEAEENK I ELSL, KK
X Zh 5 gAMOBElL - BITWEOSHTIZE+57
J,——J ERATE 3L Ao
0 5 1015 (min) 4% BRICHOEEHEMEL £ 5805,

3 g 5 U AHADIS
Fig.8. Chromatograms of Ubiquinone-10 in Wit Taxy 77y T FHNOEH

Human Serum

Column; Nucleosil C-18 (10xm), 25emX4.0
mm I. D.

Mobile phase; HCIO, (70%) ethanol (1: 999,

containing 0.05y NaClO,) .
Applied potential; —0.30 V vs. Ag/AgCl.
Flow rate: 0.55ml/min.

##.3, HPLC-ECD O 8IRM: & R I23%
BLERFEHNEEWREICLERT 52 2H
& LTHNEYBOECDEEMLIZ DO TR
L7,

AWK BOBTCFRNEEFEARAERL LT

1: unknown, 2: unknown, 3: UQ-10, 4: TQ-10
A, HPLC-UV (275nm) .
B, HPLC-ECD.

p-73/7x/ = (AP) %38V 2-bromo-1-
methylpyridinium iodide (BMP)'" Zffifit & L
3T I VHET CRIGE /- EZANNEK B
@ p-hydroxyanilide (HA) K245 L 7=,

Fig. 913, 60"l & &k U25° 8B FH A& T p-hydroxystearanilide (HSA) D&M ER L 72, 30
~403 CRISIE—EIET 5. A7 7 ") Y BOKIGEERF OEE S 10n mole~1u mole #HHDIBE
RIGEER & —E T g, WHIBEL 707 77 A0 — 7% S CERMES b > 7o BRICT
) UEE, I-NVBIIEVWTLRAD SR,

¥ -HSADBERKIGIE, Chart LIZRTEYD Th 32 L FERBILBMLBEBRERMOER» SHEL
» 5N, ARGIE, p-hydroxybenzanilide' OSREE(L KT & [EGl—Tdh - 7=,

Fig. 105 £ U111k, {EEEBBE LS TRy 750V vDruw 75 L ThHYAREIL, HEBM
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+H:0

RCONH-{»-OH % Reonms + 0=C>=o + 2H*

RMBEIIINS OWE & SBRINT X 5,

Chart 1

= 5z E P ERERS IR O S IR B EE D ST\ L ERTTRE Th - 1. Fig. 1213, 7 / 74 %
va—)VE (CDCA) 1 H400mg, 21HM$R5# 0 A FRHtEBO 70~ 75 4 Th 5, HPLC

-ECDE GC-MSIZ L 2R B L 2 & 2 AMEFIR, 3IE—-HL 7%,

13
20:4

10
14

2 8 nA

18:3

17 18

LIU 20 .

18:2 18:1

Response

1
i

0 15

1
30(min)
Fig.10. Chromatogram of p-Hydroxyanilides
of Fatty Acids
éolumn; Nucleosil C-18 (10um), 25cmX 4.6
mm L D.
Mobile phase; methanol-H,O-pyridine (900:
100: 1, containing 0.05, NaClO,) .
Applied potential; 0.7 V vs. Ag/AgCl.
Flow rate; 1.2ml/min.
Injection amount; C,,—C,; acids,30—110ng.

The numbers in the figure represent the ratio

(number of carbon atoms): (number of double
bonds) for fatty acids.

PlED & 512, BRI AELEZ A VAR
VB BRCEREHE AR L > TR
DAV REE & 557
®5H BEHPLUILaY Py THORBRL

BRI LY X / v OFEEEER
EH L, RECIOVANREOUQA I T

(Table 3)

[ Fie

Response

SR

1 (] [ 1
0 5 10 15
(min)

Fig.11. Chromatogram of p-Hydroxyanilides
of Prostaglandins F;, and E.
Column; Nucleosil C-18 (10uxm), 25cmX 4. 6mm
I. D.
Mobile phase; methanol-H,O-HCI10, (600:
400: 1, containing 0.05y NaClO,) .
Applied potential; 0.7 V vs. Ag/AgCl.
Flow rate; 1.1ml/min.
Amount injected (ng): Fae; 95, E.; 85.

Table 3. Concentration of Bile Acids in Human
Bile determined by Two Methods®’

. . HPLC GC-MS
Bile acid (mg/ml) (mg/ml)
Cholic acid 2.4 —
Chenodeoxycholic acid 30.2 33.9
Deoxycholic acid 5.6 5.3
Lithocholic acid 1.2 —_

a) A volunteer was given orally 400 mg/day of
chenodeoxycholic acid for 3 weeks,
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CDCA
16 nA
Q
z
2
]
e
DCA
H CA
e LCA
(] i 1 1 (]
0 16 32
{min)

Fig.12. Chromatogram of Human Bile after
Oral Administration of Chenodeoxycholic
Acid
Column; Nucleosil C-18 (10um), 25cmX4.6
mm I D.

Mobile phase; methanol-H,Q-HCIO, (750:
250: 1, containing 0.054 NaClO.) .
Applied potential; 0.75 V vs. Ag/AgCl
Flow rate; 0.9ml/min.

YR TREGTE S BREAEPICEV TRILE
UQA—EDHHETHES 52 L 2410 TH
52123 5L L 412, HPLC-UVE X UECD
Ot & 3o BEEBIEZRETL 2, Fig. 13
-abr LU b, ELEY FELUT v PO
PEITY /= n-~FHy (2:5) Rk
R DML ARREE - B UQoraw
NI ATH B, BALEIUQIE, UV 275nm,
BILRIUQIZ, ECD 0.7VTHRIE L 72, Fig.
130 bH ¥ — 27 B LD, Table 4125%

Inj.

€l Vi e

D
lo.m-h.

or 3.20A

ECD

o

laf. B ECD L«
T s | (min) 3 {min)

Fig.13. Charomatograms of Reduced and oxidized

Ubiquinones

Column; Nucleosil C-19 (5¢m), 15cmX 4mm L D.
Mobile phase; ethanol-methanol-70% HCI1O, (700:
300:1, containing 0.05y NaClO,).

Flow rate; 1.2ml/min.

Detection; UV, 275nm; ECD, 0.7V vs. Ag/AgCl.
a, standard (amount injected; 56 ng of each UQ;
b, guinea pig heart; c, rat heart; d, nutochondrial
fraction of guinea pig heart.

Peak A, UQH;:; peak B, UQi H:; peak C, UQ:;
peak D, UQ.,; peak E, tocopherols and others.

L&)z 2hZFhUQiH,, UQue TH B ERIEL 720 T MBFRAEREEFRFERITLZE 255K
EVA-FImlED Ty — - n-AFHY (25, ml) BRI EAEBMBEFBIFTH Y, M
HNIEEBRE L EBRARP TCRET I3 2 LI LV BER BRI U QD T 2 HRELL & v,

Table 51213, HMUQRIZxFT 2@ LA UQE LR L /2. OB LML Z & 1CBLR! - EXh
DHFBIZE S TOAAPFRICEBHEOBMETIIRE2EHI L oy ThEDOHREDEBPRRIL, 5
BB & OERBIREBHMOM L & & BT L T LB S L EZ 5,

X5 IAREL, PEDI M2 FY T (15¢g protein) TELEGETRIUQASREICHIETYX S
ZlAhLANTE - 2EF ) VBILEERSLNADH -2V X ) VBTTEEOIEEHEAIEIC L BBETE 3%
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Table 4. Chemical and Physical Data for Ubiquinones from Guinea Pig Heart

Peak Ba) Peak Do)
HPLC®» {’z, min) 5.4 7.6
TLCo (RN 0.299 0.40.
E,® (V vs. Ag/AgCl) 0.70 —0.40
uv {*max, nm) 290 275
MS ~{nife) - M* 948, M*—acetyl 903, M* 862
M*—diacetyl 8§62

Identification UQ,oH, UQ,,

a) Peaks B and D are the same 2s in Fig

&) HPLC conditions were the same as [n Fig.

€) HPTLC Silica Gel 60 F,y, (E. Merck, Germany), n-hexane-isopropy! ether (1: 1), UV nm.

d) Peak potential obtained from the bydrodymanic voltammogram.

e) Diacetate of peak B.

Table 5. Contents of Reduced and Oxidized Ubiquinones in Animal Tissues

Content (uglg)  z: AT
Animal Tissue ° Total UQgea® (%)

UQo,Hz UQ, UQyoH, UQyo Total UQa Total UQ
Guinea pig Heart (11) 5.2£1.697.7+1.5 82.3+11.7 114.7+10.72 210.0+£21.2 ' 41.6+3.1
Liver (7) 1,.9+0.4. 1.5+0.5 32.8+6.3 24.2+2.4 60.5+7.8 57.2+3.8
Kidney (5) 6.6+0.7 3.7+0.2 109.6+£20.4 52.1+6.8 172.1+27.0 67.4+2.0
Adrenal (4) 3.6+0.3 2.2+0.3 48.8+6.9 35.6+4.4 89.9+11.0 58.1+1.9
Brain (4) Trace Trace 10.4+2.7 16.0+2.7 23.9+0.9 43.8+9.0
Rat Heart (4) 76.5+6.6 156.9+£7.7 5.040.5 -13.3+1.1 251.6%18.,9 32.4+2.5
Kidney (4), 71.5+2.0 108.9+8.9 10.1+0.4 15.6+1.4 206.1+19.5 39.8+2.1

a) Total UQ Is the sum of UQ,H,, UQ,, UQ,,H, and UQ,,.
&) Total UQp,q Is the sum of UQ,H, and UQ,H,.
¢) The values are mcans + standard errors of the rreans for the numbers of animals in parentheses,

Table 6121£3 Fa ¥ FYTIZ BROBEORE (2, V)Y T8 &ML E & OBRIEE -
BRUQOEH R =,

Table 6. Reduced and Oxidized Ubiquinone-10 Levels in the Heart
Mitochondrial Fraction of Guinea Pigs

Expl-12) Expl-2»
Total UQ,,9 (ug/mg of protein) 3.75 3.75
UQmH:_ o,
Total UQ,, (%)
Only buffer 3.9 3.2
Added succinate 43.2 43.1°
Added malate 44.6 19.1

a) Fresh mitochondrial fraction of 2 guinea pig.
&) Aged mitochondrial fraction{—20° for 1 day).
¢) Total UQ,is the sum of UQ,H, and UQ,,.

Akly, BAOREBEOFAIIEVEREREED Vo2 IRT 2 ZEHTRETDH 30
&
1. WA BN SRELSERE7 02 757 4 —ABRMUFRE R EHREL 2

A
Al
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2. FFIZEBHF/ VAT Y, F=o¥3y, k0 b2V ORIEEREEHEILT 5L L b1,
ReppFa—n73y, idhta b= yOERIZLBERAL 2,

3. BHABRPTOEYIVE, €3I VK, 28F /) YOBMERGBERET AL LI, ThED
MRERIEZE L L 72,

4. PEREEe, MEHER, TORY 7Ty Y Y CRSLERIITEMEWEIL, p-hydroxyanilideif ik
LT BRZLITE&YD, REILLIERESHESTAEEE & 5 72,

5. BYREPICRRIAUQAETI T2 BN UQLRFATIZLARVWAET L L HIZ, AFEELUV
B ORI L BRFERE LML 72,
5 | FH STk
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2) P.L.Joynes and R.J.Maggs, J. Chromatogr. Sci., 8, 4 27 (1970).
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RXOEBEERKEROVOEE

AR, BRACFEIIEE 2R & SREE, BRI T, AR IcER o ddinkik s o
Vb5 T4 —HERLFRESGEMARET 5L L b12, MAOERBESTELZEIL LD TH
%o

EHRME OGN E LTIE, hRHERISEEM R EZ S hbEKRE /) 73 v OME»r OERE S
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