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Glutathione was determined by resonance scattering quenching method based on Prussian

blue ion association reaction
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ABSTRACT: Objective To explore the determination of trace glutathione by resonance scattering spectral quenching
method and improve the sensitivity of the method. Methods In the pH 3.0 phosphoric acid-boric acid-acetic acid buffer
solution (BR buffer), Fe(Ill) reacts with K,[Fe(CN)] to form Prussian blue ion associates, and the system exhibits a strong
resonance scattering effect at 337 nm. When glutathione is added, the sulthydryl group in glutathione molecules can reduce
Fe(II) to Fe(Il), causing quenching of the system and weakening the resonance scattering quenching effect. Results The
linear regression equation for glutathione within the concentration range of 0.010 to 2.0 pg/mL is A/=299.77p+774.52,
with an 7 of 0.9929 and a detection limit of 0.0024 ug/mL. Conclusion This method is simple and highly sensitive, and
satisfactory results are obtained when used for the determination of glutathione in drugs.
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BEAHEIEREE T F-7000 (H A H LA D, 258 F K HIAL
TST-UPB-20 (AZERHF R AAIRAFD. 257 KF SQP
(TR RN AT B A FD . B5 8 5 s VE#S KG-200KDB
GLIR R LT P P AR AT BRA FD)
1.2

1 pg/mL A H KR (dral, L e A bR A
RN (ff I E 947 ) 0.1 mol/L 2 aULBIA T (43Hr4i,
AR 4 LA 2R A RN 71).0.05 mol/L =40 b (it
IR A BRA R, KSR (rFral, KEiR R Fi
R BERR (bral, KEEH AR ). iR (g,
KRBT KA ) &S kgl (s, 7N Rk
WA RATD, SLEHKB I EETF K.
1.3

GSH fifi % : FrH* 1.00 g GSH A F] 100 mL %5,
i B Ll K e A B ZE, WE N 10 mg/mL; K,[Fe(CN),]
i S A BC . FREE 36.83 g K,[Fe(CN),] £ 100 ml 25 i,
Jnih ek E R B ZIEL, W 0.1 mol/L; BR Z k)
WAL & WA BCH . 76 100 mL 2B, A A L GTR & ik
BEA 0.04 molV/L AR . YKL FIBERR; BR 2% 0P im W TAEW :
JHHE S 0.2 mol/L 1) NaOH R INA B v R, ECH A
[7] pH {E Ay BR TAF# .
1.4

1E 5 mL YL@ R, FIA 300 L pH i 3.0 A BR ZE ik,
400 pL 1.00 mmol/L [ FeCly ik, 1R51 2 J5 N AE & 1) GSH
W, 300 pL 1.00 mmol/L 4 K [Fe(CN),] 75Tk, ItJ5 A4l
K 3 mL ZIFELR . §iE 25 /r4his, REIOEMOLEET R F
HEE . WEIERME ALY 5.0 nm FIHLE K 380 V, FE
337 nm P K AL B B R g, MBS R ORI E e AL
8 (A=L-D, Forp I Sz ABUE, 1% IRZHEE .
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4FeCl, + 3K, [ Fe(CN), | =Fe[ Fe(CN), | Y +12KCl (1)
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Fig.1 Resonance scattering spectrum of the blank group and the
control group
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£ pH 3.0 BR ZZ il H A FeCly Al K [Fe(CN)] J&, 7t
53 FNL I HE B Fey[Fe(CN)), 641, T iU W i, 3 3 ff
FeCl, -K,[Fe(CN),] 74 F R I Ao iy LR O 20, i H A4
UM LE 337 nm ZbRILWI WL, il 3 iy ih £k a s, 4
ABWEH BRI BERE, A H K Fe (1D i&)5054 Fe (ID, B(f
Fe,[Fe(CN),]; 4 & 90 A= /b, A 28 L4 IS 06 1 56 B2 el /)
IF HLBERE A e H IR B4 R, (A R IR 98 2 AF 337 nm
Ab RRVERENR, W 2 i 4 (a—og) Fias, PRI 5250 8 4%
337 nm AbHFA TR A
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Fig.2 Resonance scattering spectrum
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gk BR SR H N 50~300 pL B, ALFATF ETH##,
HAZEML 300 pL B, i ZHEE TR mT ks, Wl
RRE LAY, T AL SRR, Ik, Seobkhedd
J11300 uL 114 pH 4 3.0 19 BR Z2 A lE Mt 40k

453
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300 uL GSH+
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Fig.3 Effect of pH of BR buffer solution on A/
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Fig.4 Effect of buffer solution on A/
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FeCly v B % B i LR WU 45 SR 3R W, 72— N,
Wi FeCl, FHE MBS K, ZE LAY Fe [Fe(CN) ], 433 &, iR
BB AR URTE A R AT R . > FeCLy (AF/NT° 400 pL i,
Fe'" WM RE SRR Y [Fe(CN) )" RUM5E4, 124 FeCl, 1A
TR 400 pL BF, A7KEIR KA, #5 FeCl, BT 400 pL A,
Fe'' We i & S OBCHAR UM SR, BRAK AL, N 5, BRIk
FeCl, FH#4 400 uL, KRN 0.04 mmol/L.
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Fig.5 Effect of FeCl; on Al
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SCH R, K [Fe(CN)] VR BEXT AL P=A- B B 12 m . #F—
SETUIEIN, Rl K[Fe(CN) ] FHE AR, A2 Fe[Fe(CN)l,
L, A B KA. 2 K [Fe(CN) ] LA 300 pL i,
S AT 584, ARSI R (E, TR R K [Fe(CN)] JH & i,

[Fe(CN)]" e i WS IR IR GRS, f AT R, Wil 6,
T 300 uL 124 K [Fe(CN)s] R, AR R H M 0.03 mmol/L.
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Fig.6  Effect of K,[Fe(CN)y] on A/
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Zerd FE M, BEE SN AR (20 min YD) BN, &
R ALEE LT, KRR AT 24 RN I i) 3k 5]
25 min B JE R T & T, AT A3 5 S, RS ALZETR ),
XRWIZBAE 25 min C458 2T, WK 7, FEISER e
WORAY G #5825 min J5#HATIE o
2.4

TERALTEIR AT OL T, 2334 300 uL 0.01, 0.10. 0.50.,
1.0, 1.5, 2.0 pg/mL M4 R H IRFREA W, fHHEIRR TE, 4
T AL TEVERI AR A L AL AYARAE, A6 H K B B At Al
br, Sl H IR TAEITZE, il 9, £ 0.010~2.0 ug/mL 5
FIN, GSH MW p (ng/mL) 5ILIRBUNTRE AT S0 RAFHY
RVESEZR, I HLRVEIH T TN AI=299.77p+774.52, 1 9 0.9929,
Kt BR 4y 0.0024 pg/mL.
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Fig.7 Effect of reaction time on A/
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Fig.8 Working curve of glutathione
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TEAL S8 4 FE$% 1 1.0 pg/mL #Y GSH #REE, F40Hr
T —F 50 WAAFY 5 4 O GSH I R2 . 5250 45
SRR, TEMIXRZE £5% JEREIA, 400 59 Na™, Mg™, K\
NH*, SO,”. CO,”. CI'; 20 151 Al Fl NO, AEFLM IR 2E R
HIB T BRI T2 S0 2 3
2.6

T S WA SE 2 R RS % Pk 75.0 mg )i (75 50.0 mg
ZHBEH ), B AR S AR 100 mL 2 HH AP ai K 22,
T PEFFELH 1.00 mL A9 UE VR FR RS 2 100 mL i 4% Lk 1.4
SRR AR, K45 I AR 1 Y 0 56 1 T AN ]
WP DR SRR, RE S I DIRCRAE 89.5%~95.6% 2 [E] (55 2),

1

Table 1 Interference ion experiment
FHETF Na- Mg® K NHY S0, co,” CI Al NO©
MERTEC 400 400 400 400 400 400 400 20 20
2 n=5
Table 2 Measurement of samples and recovery rates (n=5)
ANEH  CFEE RSD(%) JERME SIEE MR R
0
(ng/mL) (pg/mL) (ung/mL) (pg/mL) (%)  (pg/mL)
0.976
0.936 050 1453 956
1.069 0.975 5.5 1.00
1.056 100 1870  89.5
1.012
3

T B a0 T R R R AT R R SRR R
5, ARSI B S A s Btk R R
Fe(Ill) & )50 Fe(Il), Wi/ 18 E& gm0, MM 134
WG AL OLT, A2 e H IR 1 1m1 05
g AI=299.77p+774.52, ¥ 5 0.9929, A& I FR 5 0.0024 pg/mL.
X —Jrk R AT AR, PR AR E MR, & T
W A IR s e il mT AR T — S8 S A TR i
MR REA: B ELA SR BURME 5 4 S I v, iR R A sl
HER AR G SREE, LA Ak 5 7 .
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