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Polarographic determination of quinine

Summary
This bulletin describes a simple polarographic method for the determination of qui-
nine in drinks and tablets. Whereas in drinks quinine can be determined directly, in
the case of tablets it must first be extracted. The limit of quantitation is 0.2 mg/L or
4 ug/tablet.

Theory

At not too high pH values quinine can be reduced polarographically. Water is then
split off by elimination:
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Instruments and accessories

e 746 VA Trace Analyzer with 747 VA Stand or
e 757 VA Computrace

Reagents

All reagents used should be of the highest purity (p.a. or «suprapur»). Only ultra-
pure water should be used.

e Phosphoric acid, w(H;PO,) = 85%

e Acetic acid, w(CH3COOH) = 100%

e Sodium hydroxide solution, c(NaOH) = 2 mol/L
e Sulfuric acid, c(H,SO,4) = 1 mol/L

e Boric acid, CAS 10043-35-3

e Quinine, purum, CAS 130-95-0
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Ready-to-use solutions

e Supporting electrolyte pH =7.0: ¢(H3PO,4) = 40 mmol/L
¢(CH;COOH) = 40 mmol/L
c(H3BO3) =40 mmol/L
2.7 mL w(H3PO,4) = 85%, 2.3 mL w(CH3;COOH) = 100% and 2.5 g boric acid are
dissolved in dist. water. Adjust the pH value of the solution to 7.0 with c(NaOH)
=2 mol/L, then make up to 1 L with dist. water.

e Quinine standard solution, p(quinine) = 1000 mg/L:
To 100 mg quinine add 0.4 mL ¢(H,SO,) = 1 mol/L, dissolve in dist. water and
make up to 100 mL.

Sample preparation

e Drinks can be analyzed directly.

e Tablets are crushed, then suspended in 50 mL dist. water and 1 mL c(H,SO,) =
1 mol/L for 5 min. After this extraction time filter the mixture into a 100 mL volu-
metric flask, rinse with dist. water and fill to the mark.

Analysis
Place 5 mL supporting electrolyte and a quantity of sample containing no more than
0.2 mg quinine in the polarographic vessel. Make up to 10 mL with dist. water. The
pH value of the measuring solution should be 7.0.
The polarogram is recorded using the following parameters:
working electrode DME
stirrer speed 2000 rpm
mode DP
purge time 300 s
equilibration time 5s
pulse amplitude 50 mV
start potential —-800 mV
end potential —-1250 mV
voltage step 6 mV
voltage step time 040s
sweep rate 15 mV/s
peak potential —-1030 mV
The concentration is determined by standard addition.
Remark
Above 40 mg/L quinine the standard addition curve is no longer linear.
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Figures

================== METROHM 746 VA TRACE ANALYZER (5.746.0101) ==================
Method: AB126 2 .mth OPERATION SEQUENCE
Title : Determination of quinine with DME. AB 126 part 2

Instructions t/s Main parameters Auxiliary parameters
1 DOS/M V.added 9.000 mL
2 REM 5 mL electrolyte pH 7.0 + 4 ml water
3 SMPL>M V.fraction mL V.total L
4 PURGE
5 STIR 300.0 Rot.speed 2000 /min
6 (ADD
7 PURGE
8 STIR 10.0 Rot . speed 2000 /min
9 SEGMENT Segm.name pol
10 ADD>M Soln.name quin-std V.add 0.020 mL
11 ADD) 2
12 END
Method: AB126 2 SEGMENT
pol
Instructions t/s Main parameters Auxiliary parameters
1 0PURGE
2 O0STIR 10.0
3 (REP
4 DME
5 DPMODE U.ampl -50 mVv t.meas 30.0 ms
t.step 0.40 s t.pulse 40.0 ms
6 SWEEP 31.2 U.start -800 mV U.step 6 mV
U.end -1250 mv Sweep rate 15 mV/s
7 OMEAS U.standby mV
8 REP) 1
9 PURGE
10 STIR Rot.speed 2000 /min
11 END
Method: AB126 2 SUBSTANCES
quinine - pol
Recognition Display / Plot
U.verify -1086 mV I.scale auto
U.tol (+/-) 50 mV U.div 50.00 mV/cm
U.width min 10 mv U.begin -800 mV
U.width max 200 mv U.end -1250 mV
I.threshold 200 pA
Baseline Evaluation
Type linear Mode VA
Scope whole Quantity I.peak
du. front auto Sign. digits 4
S.front auto
dU.rear auto
S.rear auto
Calibration 2000-11-27 19:28:07 Coefficients
Technique std.add. Y.reg -5.131e-08
Curve type linear Slope -1.711e-05
Nonlin.
Mean dev. 5.908e-10
Additions
Soln.name quin-std
Mass conc. 1 g/L g/L g/L g/L
Range min g/L g/L g/L g/L
Range max g/L g/L g/L g/L
M.conc./cm g/L g/L g/L g/L
Method: AB126_ 2 CALCULATION
max. 15 lines
Quantity Formula (R##, CH#, A##) Res.unit Sig.dig.
quinine R1000=MC:quinine #9/L 5

Fig. 1: Method for the determination of quinine with the 746 VA Trace Analyzer.
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================== METROHM 746 VA TRACE ANALYZER (5.746.0101) ==================

Determ. : 06010758 User: Date: 1999-06-01
Modified : 1999-06-01 08:10:30 Run : 0 Time: 07:58:30
Sample table: -
Pos. Ident.1/S1 Ident.2/82 Ident.3/83 Method.call Sample size/S0
quinine 1 mL
Method : AB126 2
Title : Determination of quinine with DME. AB 126 part 2
Remarkl : Determination of quinine
Remark2 : in Bitter Lemon
Substance : quinine Comments
Mass conc.: 29.99 mg/L Mass : 29.99 ug ------------------
MC.dev. : 0.518 mg/L (1.73%) Add.mass : 20 ug
Cal.dev. - VO.sample: 1000 uL
VR U/mv I/nA I.mean Std.dev. I.delta Comments
00 -1075 -51.93 -51.52 0.5721
01 -1076 -51.12
10 -1069 -85.31 -84.94 0.5124 -33.42
11 -1070 -84.58
20 -1065 -119.9 -119.5 0.5130 -34.55
21 -1065 -119.1
Substance Techn. Y.reg/offset Slope Nonlin. Mean deviat.
quinine std.add. -5.131e-08 -1.711e-05 5.908e-10
Final results +/- Res.dev. % Comments
quinine = 29.985 mg/L 0.518 1.73
Substance: quinine VR(**) Standard addition curve: quinine
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Fig. 2: Example of a determination of quinine with the 746 VA Trace Analyzer.



