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LRORMEA (7Y 2ay b) TTRAANVE VB (AA) L7V FF >~ (GSH) 2*ABEET S 70
=AYV s Ta v MEERRELZ AR, $ID-1,1007 = F ¥ F 1Y) ¥ (phen) #ifk% BRI
# (1) -phen $5F (Apae =510 nm) ~NERITT 525, GSH I & BETTHSIZE. AL TIIGSHIZ L 5
BITHBH (D ORFFIC L D FLAMAS D LR RWAEL LzdioT, ARKT 58k (1) -phen &

EOWSEEL, SADFEXFETTIEAADADOE, $FADEFET TIEAA & GSH OBREIZHY T 5

hb

DR EFT TN IO —VEEE L2703V AFAIZEALL., FOBE AAIZY TV Ia—t LD
Bl VvETHRESh, 20%, MUIDEEMETTAA L GSHOEGEXE 2L VETHRBT A & 25
BEE o7 BBFHTTAARSX10 25 5%x10°M, GSHIiZ2X 10 °~1X 107" M DR TR
WERET LI EATEL. WHLHEEITR 45 RABTHo7:. REZREERROCFEFDERT O AA

£ GSH OERIISM L, REGHEE B

1 #
AR, ERHGEEUSRIE SR E 2D L 505 LD
12, AETEHACELERILESICBWT, BRO/ERE
OB LD ETIETE T - T 5. FEERPELORE
Wi, RROERBRESES L TwAZ Lhs, AEKRY
AED S DY D EFME DB FEANESAL L TV 527,
TAINVE VEE (AA) W, BBk o—ok LTXL
HMONTYEE, & MIAAARICLERL-Zya /57 b
VEAEF IV —ERRELTWERD, BEYWHSERL &L
g o%w?. V94> (GSH) i, b MK T
@%?&%@m%fﬁh,%ﬂﬁ%fd,%ﬁﬁﬁ@m%
CERDDEPHWTWAY. BE, IS ORMIY %I
Utk4c o RBERD, BERBRLFEHDER, SR E
WRIMENTEBY, ZeEMoOBEICIIRE L HEEHEITE
kaha?.
FE—NVEOERBEL LT, FLIFA"HL0IEEZ
M T AVFHEALE VBRI u b ST T 4 —
(HPLC) H#&E SN TW5. Sofic 5VIE, BRALFHE
HAWVAHPLCICE D AA, T Fu7rane v,
GSH, LB N & F4 &2 FEBSH L7z. T/, %4
BILE WD F v Y5 —BAKEE (CE) 12X AA

il

VS TR IS LR ¢ 4700302 B & HIT KT AT
1247

P HAETTE
112

WBERESH > ¥ — : 567-8680 KIRAFAKATT Tl

& GSH SRS S NTw2Y, Lal, Zhdoss

ATEIHEZ 10 BB L, SEEICHE L THEYS

5.

—F, 7a—A Ty ya vt (FIA) HEIE, Rl
%, BHEORE, HERLRAERMOKEL, S sn
BREPLVWEDL L ORREATHI NS, HESHI
FRELTWRYY FAILL - TAAY ™ H 2w i
GSH" % Z&T 5 MBESESNS HME SN TVDE, L
L, FIAICK % AA L GSH ORI ZERFEIIRESN TS
59, AALRIOFF—NVTHDBY AT Y (Cys) &DH
B BEAHBIHE S Tn 720 Th o,

ZD X, FIAFEARRIZ HPLC % CE D X 5 1208
WIEZ A I VDT, ZHGFT~OBHIHEEE ShT
WA, mIETIE, FIA/ WOULESH Y AT A VF
DUNR—PAY P TU— BRIy 4 v Ta— b
WO Bt A Z LIZE Y, FIA DBREBEZE R DT
RIS TEL L) hoat. BESIZ, BIZYVT
VE—=LDAFOEE 2T OO NVEPRE S NZF T
V7u—tVEHWS AL L Cys DRBEREZBHRLT
WY ZoRBHE, 110-72F v bay s (phen) 3
HFTTOAA D DWW Cys 12 & 58D Ok AD ~DETT
KISDEEEZFHTHDTH 5.

AWFFETIE, AA L UFGSH IZ & 5 8k (11D -phen #&4k ®
# (1) -phen $EENOR TS DOEEERZ KDL 2 5,
GSHIZL ABILUSIEM(IMICL D FLIME S R, AA
12 & 2T RS S0 (D OB A db & 3R AT
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Fig. 1 Schematic diagram of the flow system for the

simultaneous determination of ascorbic acid and gluta-
thione

CS : carrier solution (H,O); RS; : reagent solution 1
{mixed solution of 2 X 10™* M iron(IIl), 2 X 10 > M
1,10-phenanthroline and 0.1 M acetate buffer (pH
5.2)}; RS, : reagent solution 2 {8 X 107*M copper(ID)};
P, and Py : pumps ; V : a six-way valve ; sample vol-
ume : 200 pL ; RC; and RCs : reaction coil (0.5 mm
i.d.); FC; and FG, : double flow cell (light path 20

mm); D : double beam spectrophotometer (510 nm);
W : waste
LHIEDNH LNl ZORBEELEE YTV T O—

ENBEELL T -V AT LAIZEAL, AA L GSH D
FREREFHEEL 2O THRET 5.
2 % &
2-1 #H OE
AKi, ZERKBIEEE (GSH-200, Advantec ) TH
bissik e im L. RERT X THROFEm 45

B3l L7
GSH E#RIE : BT IV FF Y (FHAFAT A

- 22w

B MW =307.32) 0.1536 g % KIZEMF L 100 mL IZEHF
LTHX10°MBEAZRABL, FRe Lz ZoORE#EE
EBROHE, KTHEHAFRL THW .

AABEMERWE . L7 AV VB (b8, Mw =
176.13) 0.1761 g & K2 L 100 mL IZZEHF L T1 X
W0 MBEREZMBEL, FRE L. ZOEREEROHR
B, KTHEEARL THW.

k(D AT - BEE7 v = A8 -+ K% (R
JEAEFE AL, FW =482.19) 1.929 ¢ % 0.1 M HCL IZ & L
200 mL ICEZALT0.02M B EZREL, FiR: LTt
B AN TESRRE L.

1,10-7 =) bha) YER: 1,107 2F bR v—
K (AAALEFFERTE, MW = 198.22) 0.7929 g & /K
WML 200 mLICEAR L T2X10 MBREZHHEL,
B E U TR BRI AN CERRAE L 7.

87 (1D V598« FRBRSR (D) IAKMY (RBAERE, Fw =

KAGARU Vol. 57 (2008)
249.69) 0.9988 g % 0.1 M HCI [Z¥%#% L 200 mL iIZEA L
T 002 MEHRERABEL, FRE L THERICANRTEYL
L7

FrBRIRARER (pH 5.2): FERRT MU o A=K (F
HTATA7E, MW =136.08) 136 g & KIZIEM L 500
mL &L, 2MBRELAB L2 BERE (b8, Mw
=60.05, % =1.05g/mL) 23 mL % K IZ &% L 200
mL&L, 2MBBEERELLA. ThOOBEEE pH 5.2
2% 2% &9 ICREL 2 M BFBRIERE R 2 R L 7.

2:2 & B

BEFEOMNZICIE, SAUFzREREVEL S —
(ETC505, HAARGIHE) 235 LR 500
(V560, HAZGHE) #@AL, ®IVIEEEER 10 mm
(Pyrex) ®b D%/, F/:, pHMIEIZIE, pH X —
% — (M-8L, HORIBA ) #fEH L 7.

AA & GSH ORBZERICH W70 -V AF A% Fig. 1
WRT. F v ) v RUBREBRORK I, F§TVT T
YVx =RV T (DMX-2000, ¥ X ¥ TER) 2MHEHLZ
REOEANICE, ANHFA Y=o varynivy (SVM-
6M2, X F L) HEALA BEEIE, Forovn
— V" (e 20 mm, WARE S0 L) 2HE L5 T
VY — AR R ET S e INAE (S-3250, HHELE
@) X @EL, La—%— (EB 22005 CHINO )
W& D RRSR L 7. R BHEICIETTHE 0.5 mm D
FusEEMH LA

B3R R O R EM AROLEHFNIKICHERL, Boh
7ot U I NEIR A WG 12E (Glass Support 47 mm KG-47,
Advantec ) £ X V757 4 V¥ — (Mixed Cellulose
Ester, FL££0.8 pm, EfE 47 mm, Advantec ) % H\WT
FHELT, Fig. 1IORT70—Y AT AIEALZ.

2:3 & 1E

2:3-1 EEEHOATE B THELZR
FEW BMD2x107'M, SAD8X 107" M, 2x107°M
phen, 0.2 M FrBRIE#E@E R (pH 5.2)! 1 mL % -2IVIZHRIL
L, VRO NEOBETIC & ) B L2255, 2x107°M
AAXIE2X10°MGSH I mL <4 7 0¥y F&EHN
THRML, KIS% G S 72, ABERBRE 25 B 510
nm IZBT AWM E, RUSBERE 1 5 o HlE L.

2:3-2 FIA Fig. 1IZBWT, CSEDFv )Y —i&
WL TAE, RS LYEHAUDER (2x107* M), phen
B (2x107° M), BERRERE (0.1 M, pHb52) DR
EEHE, RS, L VIDHER 8x107" M) 2R L7
ANHENNTIZE D IEEDS B\ WG FVERE (200uL) %
CSIZIEALRS, EEHM SIS T ANV 1 (RC)) % i,
FITL 70—k VHADELLLVE (FC) IZHEEX, AAD

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

o3 PR EH, W SEEEEZHVLTAINE VBEIVIFA Y0704 Y Vs Y VIR REREER 829

Table 1 Conditional rate constants for pseudo first-
order reactions of iron(III)-phen with ascor-

bic acid (AA) or glutathione (GSH)

ks
Analyte
With Cu(Il) Without Cu (1)
AA 4.3 2.8 %107
GSH 8.2x107" 1.7x10°*

ADOEI = %ED. ROTRS, DWIICAH S, K
BN 2 (RC) %@l F2vLREITELZ LI
D AA & GSH IZNIBT 28 2 ¥ — 2 2187,

3 KERELER

3.1 RERERE
AA KU GSH IZ X % 8k (III) -phen KR DR LG IEZ
ETNUTOEICRT LN TE S,

AA+2[Fe(phen)s]”” ==
DHAA + 2[Fe(phen)s]*" +2H" (1)
2GSH + 2[Fe (phen)s]”" ==
GS-SG+2[Fe(phen)s]*" +2H"  (2)

ZZT, DHAAWZFe Fa7xa vy vB, GSSG it
BB V54 2 RT. K1), R(2) OBICH
W T [Fe(phen)s]” 1B ICHFET 5O TRIGEER %2
A(8) &X(4) DIIHIRET LI ENTE S,

—d[AA]/dt = k'\\[AA] (3)
—d[GSH]/dt = k'csu[ GSH] (4)

CTT, ks kesu $TNZTNOEUEEERTH 5.
AA K O° GSH OWHEE % [AAl, [GSH], FISERR ¢ 12
BITDEES [AA]l, [GSH], & LT, RK(3), &(4) %
BovaeA(5), K(6) 2155,

In[AA], = In[AA] — k'sat (5)
In[GSH], = In[GSH], — %'sut (6)

el ¢ 12 BV 5 [AAL K OV [GSH], X & 1L & 1,
[Fe(phen)s]*" O F VAR E 11100 Lmol ' cm ' 2 H R
b o7z, In[AA], XX In[GSH], Z ¢t IZW L T7ay b L
e ZAh, I BRFELEVEBA L ETIEGOWT
NHEHRPEONZZ 00, WTFROUS b E—RS
DFEER(8) & (4) ITHE) T PRI N.

EROEEPOBONLEMHEEEH M w ke &
Table 113783, RD 22 ks ko 2 VT AA & GSH

@ (b (©

First peaks at FC,
> correspond to AA.

0.05 Abs.
«—>

Second peaks at FC,

correspond to

AA+GSH.
—_—
5 min
L
Fig. 2  Typical flow signals for ascorbic acid (AA)

and/or glutathione (GSH) with triplicate injections

(a) Only GSH (1 X 107" M); (b) only AA (1 X 107° M);
(c) binary mixture of AA (1 X 107° M) and GSH (1 X
10 ° M)

-5

DOFUGEE LB 28 H U7 81 (1) 253E7E L e vig4,
AA DFUSE 99% ICLERFERI 16 5T, 20O GSH
DRISHEIZ 03% TH5DH. L7zdoT, SHADFELET T
D AA DHEMERIIKITT GSH OB/ 8w,
(I HHAF T 5 & AA T U8 GSH O BUS R 99% 12 LT 7 I
MidEhZTh1 RU6eMHTHY, Tho 2lrosE
ROBIENTES, CONEEREZEDERZHEL 7
AA & GSH O FIA AR E B DR HREL LT IORT.

3.2 7070—-®wNMLBE—ITR

Fig. 1IZRT LI, FTNV 70— VDZODENE
X, FI7NVE—-ADEZEHBIEEINTWEDT, 1tk
V& (FC,) TIEOHEIY—sHHEL, $2RLE (FC,)
TRADE2E -2 HBlT 2 (BFATH LB TR
%, BBERINT ). Fig. 2 (a) X GSH DA ZEEA
L72GET, BOY— 2 OADPBIMENTz. IFOEY— 723
ST 2wold, EHcEH L2 L), #3aD 2
LEWEAIZGSH ORISERBOD THE RS TH B,
Fig. 2 (b) I3 AA DAEEALLEAET, E, AOMY—
7B SN 5B, Fig. 2 (¢) 13 AA & GSH DIREE % 1E
ALEEDE -7 THIY, EOE—7BEE ) &
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Fig. 3 Effect of copper(ll) concentration on the
heights for (@) first peak at FC; and (O) second peak
at FCg

Injected standard : a mixed solution of AA (1 X
10"° M) and GSH (1 X 107" M)

0.15
0.1 F

0.05 |

Absorbance

pH

Fig. 4 Effect of pH on the heights for (@) first peak
at FC, and (O) second peak at FC;

Injected standard : a mixed solution of AA (1 X
107° M) and GSH (1 X 107° M)

BEALEDLLY, AN —2E3E @) & b) DED
V- BSDaE o TWB I LRGN E. ZDL)
12, FC, TSN ARFE LD, AAOADE—7
SN, FC, T (1) 47T T AA & GSH DEREIH
BT AE—Z LN 5.

3-3 KEBRERHFOREL

AA X GSH BSZNEN5x 10 ° M $ o/ 2R &M
BHAM % Fig. 1WORT 70—V AT AIEAL, KIS
pH, &R FIA OPERMIT OV TRET L
3:3:1 M) BENDHE Fig 1 DR, PLENRT
BN RERELSE, C—rBSICRIZTHEERAN
7. WREFig 3IIRT. BIE—I@SE, BMELL
HWECTHRAPDO—EE kol F2¥—7BESRMAD D

KAGAKU Vol. 57 (2008)
0.15
Q
=
s 0.1
Q
—
2
& 0.05
<
0 2 4 6
Creqny ! X107 M
Fig. 5 Effect of iron(Ill) concentration on the

heights for (@) first peak at FG, and (O) second peak
at FCQ

Injected standard : a mixed solution of AA (1 X
107 M) and GSH (1 X 10" M)

BEOHEMIEVWERL, 7107 259x107" MO
FEHECT—EEERL, ThUBRTERI L2 Ma)o
BRI T, $1(D & phen & D ™ A8 {(logBs
=20.9)) DAERICEY, S RMEEE 2 RS
HZENTEY, EEEEEBTIE, FEEOAERICLD
phen 23VH# X4, phen B3N THITHEE I N R R B
ZOTHAHEEZLNAS. Milne 513, #1 (D F4E T IC
BT % DNA O BERLARRIC X 2 BAL RIS I RIZT GHS
& phen DB EZMRE L, # I & phen & O ¥ R 4K
(Cu(phen)y’™) 2SI TH Y, F 7, GSH
Cu(phen),” " OEEILEITLH A 7 WICHE L T 5 & RRT
W5, RFIEOMIELEFE D Cu(phen),” TH % W HEM D
HAHH, FIHEL 2 TR R, DIEoBE T, #an
BEZ8X10 M &L

3:32 pHODHE  Fig. 1 DRS, 2 bR T 2R
EREWO pH 2 BAL S, FULICRIZTY pH OEEZ R
N W% Fig 41087, B1E—- BT pH b T
FTHEAIZEAL, ChDBETR—EL o7 Fo2¥—
@Sk pH 2 ETHIML, ZAMBETE—EL %R
o7 L7edsoT, WEpHE 5.2 & L7z

3-3-3 SHUDBEOHEE HREZTFg 5ITRT. &
1 ¥—27 3k IDBEOREIMIEWIERL, 3x107" M B
EC—lol HE2¥—21E3x107°H52%107*M
OHPATRRPO—E LR LN, INULTERES L.
L7250 T, $(ID BT 2x 107 M 28R 7.
3:3:4 phen BEDEE iR % Fig. 6 1T %1
Y—rm3ik phen BEOBEINIEWRL IS L. &
2 ¥'— 7 & &1 phen EOMIMIEVIERL, 2x107°M
THRARELZD, TRULETEBRAS L ZoERI,
phen DT 2 x 107° M BL 112 7% % & % 5E % § (I1)-phen
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Fig. 6 Effect of phen concentration on the heights
for (@) first peak at FC, and (O) second peak at FC,

Injected standard : a mixed solution of AA (1 X
107" M) and GSH (1 X 10™° M)

DY) AFERDPER L, 00D OMBMEIMET T 5720
EEZHN%. phen BRI 2X107°M % BIRL 72,

3:35 HEOHRE CSOHEEZ 0.9%5 1.7 mL/min,
RS;, RS, D= % 0.45 25 0.85 mL/min ¥ TZEAL X ¥,
=7 Bl RIITHEELANL. H1¥—EBSTRE
DYERELDITHOTRIIWAL, F2¥—rHI3EbTHh
ICEHL7 =i CS % 1.0 mL/min, RS, & RS, #F1
FN 05 mL/min & L7.

3-3-6 RIRAMIRSOEE KEaAfVRC EY
RC,EEZ 120 10 m OHFHATE/LESE, ¥—7EHIIC
RIFTHBL2RAR B1E—2ESE, RGP 2m T
ALY, 82 ¥~ E S IIMRE L2 #P T 4 2R
L7, —H, RGEZW2mUETEIV— 2 EBERE
Kpo—EEHRY, ¥ -2 B8R smTRERE R
ULD#ER2S, RC, RCHIZ2m #BIRL 72

3:4 IRER

AA B %\ T GSH 7210 & U EER I % Fig. 11CRT
TU—=YATLEAL, R(7) »oR(9) RTHER
HORLF (=0999) HIREMRZE.

Apa re, = 0.227[AA] (7)
Aaa rc, = 0.135[AA] (8)
Agsh, v, = 0.0822[GSH] (9)

CCT Apare, FAAREBERRZIEALZE EITFC, T
BONDLWAMIE, Assre ZFEEED FC, TR SN 5L
FE, Acsirc, 13 GSH B ZIEA LIz E & O FC, T
LNBRNETH L. F72, [AA] & [GSH] iZ, EILEE
(107° M) Th5. AA DBREMITR THR22, &
HIZBWT GSH L DFRIKFEREZITH L THAIIER L

B EIZIZFH CREZE72. GSHOMERIZ 1 X107 %
51X10*MOHETEREZY, 2X107°M D GSH %
10 [ DR LE L2 Bo M EREE 0.55%, Hill
BRAE (S/N=3) 32%X107"M Th-o7-.

AA & GSH 2 & LY Y IV 2IEANLZERIZ FC, RO FC,
THONDWHEE Aw, Ar, &3 1T [AA] & [GSH]
i, (7)) 256K (9) 2EELTROA0) &R0 T
T EDPTEL.

_ Agg,

L ]_'0227 (10)
A, —0.135[AA]

[GSH]_““_TR%EQ___ (11)

2 rRERBEZHEL, K10 &R0 ZHWTH
ML72EZh, AAIE5X10 7 ~5Xx10°M DO#iET 96
~104%, GSHIE 2x107°~1x10"*M ® # P T 97~
102% & BiFBEIEE LNz, FRLEERE X, Eh
45 B TH 5.

3.5 HEMEDOE

AA L GSHASFNZENR X 10 MEENS 2RSS
AR L FREET 5RO LFWEOBE LB L7z, AA
EGSHHEMOVY -7 ®msICH LT, £5% DT OWiE%
AL L7z, BR% Table 20T 072, BEclex b o8
H, BE U7 EAERR - B4 4 Y IZE VT 2000 5 034
WEHERASNT AA L GSH DALk TdH % DHAA &
GSSGiE, A%< Ld 5 EOIFNHEENT. phen I
HTF TR %BITET 2250 F(AD RN F V™ A V),
FRBERESICBINE bOoREOY S I ¥ B, IFIED
EERRL i, BLAOoOMwea Ff/ v, ke
FRFIT7VEZY L, NTEFLLYATA ViE GSH
DEBMBICEFLVIEOHELZ R L. LML, ThH6DE
TTHE D AA DRI R LHEFEORENHFRS L
7z.

3.6 EERERBHBIBRNOILH

Table 3 ICEEIES (GEHl A & B) RUREWMBIALS (8
HC) ~OIHARKBEZRT. A AIZAAZ, X BT
GSH 2 EMA L TAREMTH Y, $H CIIMEG %2 &
CREWMPERTH S, TNFROFEH % 500 mL DK
THBBRL, RNEWEFRLZE, KTEBZ 1L E LS
BONTGEH A OF ¥ T VBRI 400 BAHR, HB O
WL 50 AR, 8% C OB 5 BRI TR ICHE
W SERIATDAABERE1I -2 B2 — 20
T HRDID, RITEGFRRAMEL K —F L7 4B
O GSH DHED BEF iR CTho72. 72, HHC
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Table 2 Effects of foreign ions and compounds on the simultaneous determination of a mixed solution of 5 X

10~° M ascorbic acid (AA) and 5 X 10~ ° M glutathione (GSH)

Tolerance Added compounds

molar ratio AA determination

GSH determination

10000 Na(I), Mg(II), K(I), Ca(II), CH;COO ', Cl",NO; , Br~
8000 Glucose, fructose, urea
5000 Sucrose
4000 Glutathione oxidized form
2000 80, vitamin B,
500
100 Zn(II)
50 Vitamin By
20 V(V), hydroxylammonium chloride, cysteine
10 Co(II), dehydroascorbic acid
5 Fe(III), N-acetyl-L-cysteine
2
1 Vitamin By, hydroquinone
0.5 V(1IV), Cr(VI)
0.2
0.1 Vitamin By,
0.05

Na(I), CH;COO , urea
Mg(II), K(I), C1 ", NO; , Br , glucose, fructose

Ca(Il), SO,*~, sucrose
Glutathione oxidized form, vitamin B,

Vitamin Bg

V(V), Zn(1I), dehydroascorbic acid

Fe (III)

Co(II), vitamin By

V(IV), Cr(VI)

Hydroquinone

Vitamin Bi,, hydroxylammonium chloride
Cysteine, N-acetyl-L-cysteine

The tolerance limit was taken as the concentration causing an error +

Table 3

5%.

Individual and simultaneous determination of ascorbic acid (AA) and gluta-

thione (GSH) in pharmaceutical preparations (tablets A and B) and supple-

ment (tablet C)

Found”/mg in one tablet

Labeled/mg in one tablet

Szunple")
AA GSH AA GSH
201 = 29
J— ‘) —
Tablet A 9200 = 19 200
Tablet B — 99 =1 — 100
Tablet C 20.6 = 0.1 4.14 = 0.06 20 4

a) Each tablet was dissolved in ca."500 mL of water, an insoluble residue was removed by filtra-
tion, the filtrate was transferred into 1-L volumetric flask and diluted with water. The resulting
solutions were diluted to 400-fold for tablet A, 50-fold for tablet B and 5-fold for tablet C before
measurement ; b) Three determinations ; ¢) Obtained by the first peak ; d) Obtained by the sec-

ond peak

BB FREOATE S B FRE L L (—E L7

=

4 %

# (11D -phen $54k O R ILH & RG I RI1T T AA & GSH
OEGEEEZZANTINLRBITYWED FIRKERE %
BZEL. ¥ 77—k VORI LY, Hr S IVBH
DYy ay ML HREEIZER L2 Akix, o
B E ST A UESEVOTRETH Y, EEMPKRE
WY ESOEMZMEEBIHELOEEZOND.

AR O—ERIE, XERFEE RS OREe RS G5 T
72 (B), No.18750067) 2 & Withhiz. LU CEES 5.

X 78
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A flow injection (FI) spectrophotometric method for the simultaneous determination of ascor-
bic acid (AA) and glutathione (GSH) in a single injection (one-shot) is presented. The method
is based on the reaction kinetics of a reduction reaction of an iron(Il)-1,10-phenanthroline
(phen) complex to a red iron(II)-phen complex (A« = 510 nm) with each reducing compound.
AA rapidly reduces an iron(IIT)-phen complex to a red complex, while the reaction rate with
GSH is very slow. However, copper(Il) greatly accelerates the reaction rate with GSH.
Therefore, in the presence of copper(II) the concentration of the produced red complex corre-
sponds to the total concentration of AA and GSH. A double flow cell that has two cell compart-
ments in parallel is installed in a double-beam spectrophotometer. The use of the double flow
cell makes it possible to detect simultaneously two analytes from a one-shot, i.e. AA can be
detected at 510 nm in the absence of copper when an injected sample zone passes through the
first compartment in the double flow cell, and then after the sample zone merges with a
copper (II) solution, the total concentration of AA and GSH can be detected in the second com-
partment. Under the optimum conditions, AA and GSH can be determined simultaneously in
the ranges of 5 X 1077~5 X 10 ° M for AA and of 2 X 10 °~1 X 10 * M for GSH with a sample
throughput rate of 45 h ™', The proposed FI method was successfully applied to the determina-
tion of these compounds in pharmaceutical preparations and a supplement.

Keywords : flow injection analysis ; double flow cell ; spectrophotometry ; simultaneous determi-
nation ; ascorbic acid ; glutathione.
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