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A derivative spectrophotometric method has been developed for the analysis of terbutaline sulphate
(TS) and guaiphenesin (GP) in combination by standard addition procedure. Distilled water was used
as a solvent. A simple, sensitive and accurate second derivative spectrophotometric method using
zero crossing with standard addition of TS is reported in presense of GP.

"I ERBUTALINE sulphate, a synthetic sympatho-
U mimetic amine and a [ agonist is used as an
effective bronchodilator'. Guaiphenesin (GP) is

used to reduce viscosity of tenacious sputum and acts as
an expectorant2, The combination of TS and GP is available
in market as tablet formulation containing 2.5 mg and 100
mg respectively. TS is official in IP and determined by
colorimetry at 550 nm in tablets3. GP is official in IP and is
determined by spectrophotometry* USP describes
spectrophotometry for bulk drug and formulations (Tablets,
capsules and syrup) are determined by HPLC®¢. The
alternative methods for determination of TS as bulk drug
and formulations are HPLC?, colorimetry® and
spectrophotometry®. The other quantitative methods used
for GP as bulk and formulations are GLC',
spectrophotometry!, liquid chromatography'? and HPLC™3,

TS and GP show absorbance in the same spectral
range and thereby can not be analysed by direct
spectrophotometric method simultaneously without prior
separation. The present communication reports a simple,
economic, accurate and sensitive method for simultaneous
estimation of both drugs in formulations using zero crossing
techniques in second order spectral mode.

A Shimazdu 160 A Spectrophotometer (resolution 2
nm) was used for all spectral measurements of TS and HP,
Double distilled water was used as solvent throughout
experimentation. The stock solution of TS and GP were
prepared weighing 10 mg each drug and dissolving in
distilled water in 100 ml volumetric flasks separately. From
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the stock solution of TS (10pug/ml) and GP (10 pg/ml) were
prepared and scanned over wavelength range 350 nm to
200 nm. TS and GP showed maximum absortion at 276.6
nm and 273 nm respectively (Fig 1). Each solution was
scanned over recording spectrophotometer and was
derivatised from first to fourth derivative order using key
entry 1 to 9. After scanning the resolved spectra, second
derivative spectra with key entry 5 (AA 17.5 nm) was
selected for the simultaneous determination. The zero
crossing of TS and GP were at 286.8 nm and 282.8 nm
respectively in second order. Therefore 282.8 nm (zero
crossing wavelength of GP) as taken as A, and 286.8 nm
(zero crossing wavelength of TS) was selected as A, for
analysis of GP. Various dilution of TS {0-30 ng/mi) and GP
{0-30 pg/ml) were prepared and measured at the selected
zero crossing wavelengths respectively for TS and GP. A
linear relationship was observed between concentrations
and measured absorbances.

For preparaticn of calibration curves, series of dilutions .
of concentration 5, 10, 15, 25 and 30 ug/m! of TS and GP
from stock solution were prepared and scanned over the
range 350 nm - 200 nm and derivatised to second order
with predetermined conditions. The absorbances at 282.8 nm
and 286.8 nm were recorded to construct calibration curve
for TS and GP respectively. Statistical parametrs such as
correlation between slope, intercept and coefficient of
correlation were also evaluated. To validate the proposed
method of simultaneous determination of both drugs,
physical admixture containing 10 ug/ml of each drug were
assayed by proposed method (Table 1).
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Table 1: Results of TS and GP and Commercial Tablet Formulation

Commercial samples of TS & GP

WAVELEMNGTH (NM) —>

Fig.1 : Simple overiain spectra of Terbutaline Sulphate
and Guaiphenesin

The commercial formulation as tablet available in
composition of TS (2.5 mg) and GP (100 mg) was subjected
to analysis by proposed method using the predetermined
conditions and concentrations. Twenty tablets were
powdered and weight equivalent to composition of tablet
was lakenin 100 mi volumetric flask, extracted with distilled
water and finally filtered and washed the residue with a 10
ml portion of distilled water. The volume of collected extract.
and washings were mixed and finally the volume was made
up to 100 ml. One m! of this solution was taken in 100 ml
volumetric flask and 10 m! of standard TS solution (10 pg/
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Analyte Authentic Sample of TS & GP .
Percent Standard Standard Analyte Percent Standard Standard
Found Error Deviation Error . Deviation
TS 101.23 0.7526 1.303 A 99.55* 04717 0.942
B 100.13* 0.4653 0.931
GP 99.36 0.393 0.681 A 100.06" 0.5648 0.4786
| B 99.77" 1.129 0.957
* Average of four estimations
A =Tablet sample
B = Tablet recovery
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Fig. 2: Second order derivative (N=5) overlain spectra
of Terbutaline Sulphate and Guiaphenesin

ml) was added. Finally the volume was made upto 100 ml
with distilled water. A sample was subjected to
spectrophotometric analysis as per the conditions
mentioned in earlier experimentation and absorbances
were recored (Table 1).

The recovery studies were performed for TS and GP
by addition of fixed quantity of the standard solution of TS
and GP to preanalysed sample of commercial tablets (Table
1). The regression parameters(slope and intercept) and
coefficient of correlation for linearity test for TS are

I
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0.005189,-0.000466, 0.9998 and for GP 0.008443,
0.004333 and 1.0091 respectively.

The statistical validation of the proposed method was
carried out by regression parameters and coefficient of
correlation for pure-drug, commercial sample and recovery
(Table 1). These results conform that the proposed method
is simple, economic and accurate for simultaneous
determination of TS and GP in combined dosage forms.

ACKNOWLEDGEMENTS

The authors are thankful to M/s Astra-IDL, Banglore
for providing the gift samples of drugs, the Director,
S.G.S.I.T.S., Indore and the Head, Department of
Pharmacy, Indore (MP) for providing necessary facilities
for experimental work.

REFERENCES
1.  Goodman, S. and Gilman, A., The Pharmacological

* Key entry is rate of change dA/dA at a fixed wavelength
interval.

10.

11.

12

Basis of Therapeutics, 12th Ed, MacMillan Publishing
Co. Inc. New York, 1995, 1607. )
Goodman, S. and Gilman, A., The Pharmacological
Basis of Therapeutics, 12th Ed, MacMillan Publishing
Co. Inc. New York, 1995, 1711.

Indian Pharmacopoeia, The Controller of Publication,
1996, Vol. |, 355. o

Indian Pharmacopoeia, The Controller of Publication,
1996, Vol Il, 739.

The United State Pharmacopoeia, Convention, Inc.
12601, Twin Broak, 1991, 473.

The United State Pharmacopoeia, Convention, Inc.
12601, Twin Broak, 1991,1019. .
Kountawillis, J.S. and Markopillan, C., J. Liq.
Chromatogr., 1989, 12, 3279.

Kanalaparken, S. and Chandasama, J.J. Indian Drugs,
1983, 20, 296.

Emmanuel, J. and Shetty, A.R., Indian Drugs, 1984,
21, 402,

Thomas, K.M., Dabholkar, D.A. and Jain, C.L., The
Eastern Pharmacist, 1993, XXXVI, 121.
Tomankova, H. and Vastova, M., Pharmazie, 1989, 44,

197.

Tat Suzawa, M., Eisei Kagaku, 1977, 23, 282 (Through
Anal. Abstr. 1978, 5E50).
Carnevale, L., J. Pharm. Sci., 1983, 72, 196.

November — December 1938

Indian Journa! of Pharmaceutical Sciences 409



	IJPS-JAN-DEC-1998-0001.tif
	IJPS-JAN-DEC-1998-0002.tif
	IJPS-JAN-DEC-1998-0003.tif
	IJPS-JAN-DEC-1998-0004.tif
	IJPS-JAN-DEC-1998-0005.tif
	IJPS-JAN-DEC-1998-0006.tif
	IJPS-JAN-DEC-1998-0007.tif
	IJPS-JAN-DEC-1998-0008.tif
	IJPS-JAN-DEC-1998-0009.tif
	IJPS-JAN-DEC-1998-0010.tif
	IJPS-JAN-DEC-1998-0011.tif
	IJPS-JAN-DEC-1998-0012.tif
	IJPS-JAN-DEC-1998-0013.tif
	IJPS-JAN-DEC-1998-0014.tif
	IJPS-JAN-DEC-1998-0015.tif
	IJPS-JAN-DEC-1998-0016.tif
	IJPS-JAN-DEC-1998-0017.tif
	IJPS-JAN-DEC-1998-0018.tif
	IJPS-JAN-DEC-1998-0019.tif
	IJPS-JAN-DEC-1998-0020.tif
	IJPS-JAN-DEC-1998-0021.tif
	IJPS-JAN-DEC-1998-0022.tif
	IJPS-JAN-DEC-1998-0023.tif
	IJPS-JAN-DEC-1998-0024.tif
	IJPS-JAN-DEC-1998-0025.tif
	IJPS-JAN-DEC-1998-0026.tif
	IJPS-JAN-DEC-1998-0027.tif
	IJPS-JAN-DEC-1998-0028.tif
	IJPS-JAN-DEC-1998-0029.tif
	IJPS-JAN-DEC-1998-0030.tif
	IJPS-JAN-DEC-1998-0031.tif
	IJPS-JAN-DEC-1998-0032.tif
	IJPS-JAN-DEC-1998-0033.tif
	IJPS-JAN-DEC-1998-0034.tif
	IJPS-JAN-DEC-1998-0035.tif
	IJPS-JAN-DEC-1998-0036.tif
	IJPS-JAN-DEC-1998-0037.tif
	IJPS-JAN-DEC-1998-0038.tif
	IJPS-JAN-DEC-1998-0039.tif
	IJPS-JAN-DEC-1998-0040.tif
	IJPS-JAN-DEC-1998-0041.tif
	IJPS-JAN-DEC-1998-0042.tif
	IJPS-JAN-DEC-1998-0043.tif
	IJPS-JAN-DEC-1998-0044.tif
	IJPS-JAN-DEC-1998-0045.tif
	IJPS-JAN-DEC-1998-0046.tif
	IJPS-JAN-DEC-1998-0047.tif
	IJPS-JAN-DEC-1998-0048.tif
	IJPS-JAN-DEC-1998-0049.tif
	IJPS-JAN-DEC-1998-0050.tif
	IJPS-JAN-DEC-1998-0051.tif
	IJPS-JAN-DEC-1998-0052.tif
	IJPS-JAN-DEC-1998-0053.tif
	IJPS-JAN-DEC-1998-0054.tif
	IJPS-JAN-DEC-1998-0055.tif
	IJPS-JAN-DEC-1998-0056.tif
	IJPS-JAN-DEC-1998-0057.tif
	IJPS-JAN-DEC-1998-0058.tif
	IJPS-JAN-DEC-1998-0059.tif
	IJPS-JAN-DEC-1998-0060.tif
	IJPS-JAN-DEC-1998-0061.tif
	IJPS-JAN-DEC-1998-0062.tif
	IJPS-JAN-DEC-1998-0063.tif
	IJPS-JAN-DEC-1998-0064.tif
	IJPS-JAN-DEC-1998-0065.tif
	IJPS-JAN-DEC-1998-0066.tif
	IJPS-JAN-DEC-1998-0067.tif
	IJPS-JAN-DEC-1998-0068.tif
	IJPS-JAN-DEC-1998-0069.tif
	IJPS-JAN-DEC-1998-0070.tif
	IJPS-JAN-DEC-1998-0071.tif
	IJPS-JAN-DEC-1998-0072.tif
	IJPS-JAN-DEC-1998-0073.tif
	IJPS-JAN-DEC-1998-0074.tif
	IJPS-JAN-DEC-1998-0075.tif
	IJPS-JAN-DEC-1998-0076.tif
	IJPS-JAN-DEC-1998-0077.tif
	IJPS-JAN-DEC-1998-0078.tif
	IJPS-JAN-DEC-1998-0079.tif
	IJPS-JAN-DEC-1998-0080.tif
	IJPS-JAN-DEC-1998-0081.tif
	IJPS-JAN-DEC-1998-0082.tif
	IJPS-JAN-DEC-1998-0083.tif
	IJPS-JAN-DEC-1998-0084.tif
	IJPS-JAN-DEC-1998-0085.tif
	IJPS-JAN-DEC-1998-0086.tif
	IJPS-JAN-DEC-1998-0087.tif
	IJPS-JAN-DEC-1998-0088.tif
	IJPS-JAN-DEC-1998-0089.tif
	IJPS-JAN-DEC-1998-0090.tif
	IJPS-JAN-DEC-1998-0091.tif
	IJPS-JAN-DEC-1998-0092.tif
	IJPS-JAN-DEC-1998-0093.tif
	IJPS-JAN-DEC-1998-0094.tif
	IJPS-JAN-DEC-1998-0095.tif
	IJPS-JAN-DEC-1998-0096.tif
	IJPS-JAN-DEC-1998-0097.tif
	IJPS-JAN-DEC-1998-0098.tif
	IJPS-JAN-DEC-1998-0099.tif
	IJPS-JAN-DEC-1998-0100.tif
	IJPS-JAN-DEC-1998-0101.tif
	IJPS-JAN-DEC-1998-0102.tif
	IJPS-JAN-DEC-1998-0103.tif
	IJPS-JAN-DEC-1998-0104.tif
	IJPS-JAN-DEC-1998-0105.tif
	IJPS-JAN-DEC-1998-0106.tif
	IJPS-JAN-DEC-1998-0107.tif
	IJPS-JAN-DEC-1998-0108.tif
	IJPS-JAN-DEC-1998-0109.tif
	IJPS-JAN-DEC-1998-0110.tif
	IJPS-JAN-DEC-1998-0111.tif
	IJPS-JAN-DEC-1998-0112.tif
	IJPS-JAN-DEC-1998-0113.tif
	IJPS-JAN-DEC-1998-0114.tif
	IJPS-JAN-DEC-1998-0115.tif
	IJPS-JAN-DEC-1998-0116.tif
	IJPS-JAN-DEC-1998-0117.tif
	IJPS-JAN-DEC-1998-0118.tif
	IJPS-JAN-DEC-1998-0119.tif
	IJPS-JAN-DEC-1998-0120.tif
	IJPS-JAN-DEC-1998-0121.tif
	IJPS-JAN-DEC-1998-0122.tif
	IJPS-JAN-DEC-1998-0123.tif
	IJPS-JAN-DEC-1998-0124.tif
	IJPS-JAN-DEC-1998-0125.tif
	IJPS-JAN-DEC-1998-0126.tif
	IJPS-JAN-DEC-1998-0127.tif
	IJPS-JAN-DEC-1998-0128.tif
	IJPS-JAN-DEC-1998-0129.tif
	IJPS-JAN-DEC-1998-0130.tif
	IJPS-JAN-DEC-1998-0131.tif
	IJPS-JAN-DEC-1998-0132.tif
	IJPS-JAN-DEC-1998-0133.tif
	IJPS-JAN-DEC-1998-0134.tif
	IJPS-JAN-DEC-1998-0135.tif
	IJPS-JAN-DEC-1998-0136.tif
	IJPS-JAN-DEC-1998-0137.tif
	IJPS-JAN-DEC-1998-0138.tif
	IJPS-JAN-DEC-1998-0139.tif
	IJPS-JAN-DEC-1998-0140.tif
	IJPS-JAN-DEC-1998-0141.tif
	IJPS-JAN-DEC-1998-0142.tif
	IJPS-JAN-DEC-1998-0143.tif
	IJPS-JAN-DEC-1998-0144.tif
	IJPS-JAN-DEC-1998-0145.tif
	IJPS-JAN-DEC-1998-0146.tif
	IJPS-JAN-DEC-1998-0147.tif
	IJPS-JAN-DEC-1998-0148.tif
	IJPS-JAN-DEC-1998-0149.tif
	IJPS-JAN-DEC-1998-0150.tif
	IJPS-JAN-DEC-1998-0151.tif
	IJPS-JAN-DEC-1998-0152.tif
	IJPS-JAN-DEC-1998-0153.tif
	IJPS-JAN-DEC-1998-0154.tif
	IJPS-JAN-DEC-1998-0155.tif
	IJPS-JAN-DEC-1998-0156.tif
	IJPS-JAN-DEC-1998-0157.tif
	IJPS-JAN-DEC-1998-0158.tif
	IJPS-JAN-DEC-1998-0159.tif
	IJPS-JAN-DEC-1998-0160.tif
	IJPS-JAN-DEC-1998-0161.tif
	IJPS-JAN-DEC-1998-0162.tif
	IJPS-JAN-DEC-1998-0163.tif
	IJPS-JAN-DEC-1998-0164.tif
	IJPS-JAN-DEC-1998-0165.tif
	IJPS-JAN-DEC-1998-0166.tif
	IJPS-JAN-DEC-1998-0167.tif
	IJPS-JAN-DEC-1998-0168.tif
	IJPS-JAN-DEC-1998-0169.tif
	IJPS-JAN-DEC-1998-0170.tif
	IJPS-JAN-DEC-1998-0171.tif
	IJPS-JAN-DEC-1998-0172.tif
	IJPS-JAN-DEC-1998-0173.tif
	IJPS-JAN-DEC-1998-0174.tif
	IJPS-JAN-DEC-1998-0175.tif
	IJPS-JAN-DEC-1998-0176.tif
	IJPS-JAN-DEC-1998-0177.tif
	IJPS-JAN-DEC-1998-0178.tif
	IJPS-JAN-DEC-1998-0179.tif
	IJPS-JAN-DEC-1998-0180.tif
	IJPS-JAN-DEC-1998-0181.tif
	IJPS-JAN-DEC-1998-0182.tif
	IJPS-JAN-DEC-1998-0183.tif
	IJPS-JAN-DEC-1998-0184.tif
	IJPS-JAN-DEC-1998-0185.tif
	IJPS-JAN-DEC-1998-0186.tif
	IJPS-JAN-DEC-1998-0187.tif
	IJPS-JAN-DEC-1998-0188.tif
	IJPS-JAN-DEC-1998-0189.tif
	IJPS-JAN-DEC-1998-0190.tif
	IJPS-JAN-DEC-1998-0191.tif
	IJPS-JAN-DEC-1998-0192.tif
	IJPS-JAN-DEC-1998-0193.tif
	IJPS-JAN-DEC-1998-0194.tif
	IJPS-JAN-DEC-1998-0195.tif
	IJPS-JAN-DEC-1998-0196.tif
	IJPS-JAN-DEC-1998-0197.tif
	IJPS-JAN-DEC-1998-0198.tif
	IJPS-JAN-DEC-1998-0199.tif
	IJPS-JAN-DEC-1998-0200.tif
	IJPS-JAN-DEC-1998-0201.tif
	IJPS-JAN-DEC-1998-0202.tif
	IJPS-JAN-DEC-1998-0203.tif
	IJPS-JAN-DEC-1998-0204.tif
	IJPS-JAN-DEC-1998-0205.tif
	IJPS-JAN-DEC-1998-0206.tif
	IJPS-JAN-DEC-1998-0207.tif
	IJPS-JAN-DEC-1998-0208.tif
	IJPS-JAN-DEC-1998-0209.tif
	IJPS-JAN-DEC-1998-0210.tif
	IJPS-JAN-DEC-1998-0211.tif
	IJPS-JAN-DEC-1998-0212.tif
	IJPS-JAN-DEC-1998-0213.tif
	IJPS-JAN-DEC-1998-0214.tif
	IJPS-JAN-DEC-1998-0215.tif
	IJPS-JAN-DEC-1998-0216.tif
	IJPS-JAN-DEC-1998-0217.tif
	IJPS-JAN-DEC-1998-0218.tif
	IJPS-JAN-DEC-1998-0219.tif
	IJPS-JAN-DEC-1998-0220.tif
	IJPS-JAN-DEC-1998-0221.tif
	IJPS-JAN-DEC-1998-0222.tif
	IJPS-JAN-DEC-1998-0223.tif
	IJPS-JAN-DEC-1998-0224.tif
	IJPS-JAN-DEC-1998-0225.tif
	IJPS-JAN-DEC-1998-0226.tif
	IJPS-JAN-DEC-1998-0227.tif
	IJPS-JAN-DEC-1998-0228.tif
	IJPS-JAN-DEC-1998-0229.tif
	IJPS-JAN-DEC-1998-0230.tif
	IJPS-JAN-DEC-1998-0231.tif
	IJPS-JAN-DEC-1998-0232.tif
	IJPS-JAN-DEC-1998-0233.tif
	IJPS-JAN-DEC-1998-0234.tif
	IJPS-JAN-DEC-1998-0235.tif
	IJPS-JAN-DEC-1998-0236.tif
	IJPS-JAN-DEC-1998-0237.tif
	IJPS-JAN-DEC-1998-0238.tif
	IJPS-JAN-DEC-1998-0239.tif
	IJPS-JAN-DEC-1998-0240.tif
	IJPS-JAN-DEC-1998-0241.tif
	IJPS-JAN-DEC-1998-0242.tif
	IJPS-JAN-DEC-1998-0243.tif
	IJPS-JAN-DEC-1998-0244.tif
	IJPS-JAN-DEC-1998-0245.tif
	IJPS-JAN-DEC-1998-0246.tif
	IJPS-JAN-DEC-1998-0247.tif
	IJPS-JAN-DEC-1998-0248.tif
	IJPS-JAN-DEC-1998-0249.tif
	IJPS-JAN-DEC-1998-0250.tif
	IJPS-JAN-DEC-1998-0251.tif
	IJPS-JAN-DEC-1998-0252.tif
	IJPS-JAN-DEC-1998-0253.tif
	IJPS-JAN-DEC-1998-0254.tif
	IJPS-JAN-DEC-1998-0255.tif
	IJPS-JAN-DEC-1998-0256.tif
	IJPS-JAN-DEC-1998-0257.tif
	IJPS-JAN-DEC-1998-0258.tif
	IJPS-JAN-DEC-1998-0259.tif
	IJPS-JAN-DEC-1998-0260.tif
	IJPS-JAN-DEC-1998-0261.tif
	IJPS-JAN-DEC-1998-0262.tif
	IJPS-JAN-DEC-1998-0263.tif
	IJPS-JAN-DEC-1998-0264.tif
	IJPS-JAN-DEC-1998-0265.tif
	IJPS-JAN-DEC-1998-0266.tif
	IJPS-JAN-DEC-1998-0267.tif
	IJPS-JAN-DEC-1998-0268.tif
	IJPS-JAN-DEC-1998-0269.tif
	IJPS-JAN-DEC-1998-0270.tif
	IJPS-JAN-DEC-1998-0271.tif
	IJPS-JAN-DEC-1998-0272.tif
	IJPS-JAN-DEC-1998-0273.tif
	IJPS-JAN-DEC-1998-0274.tif
	IJPS-JAN-DEC-1998-0275.tif
	IJPS-JAN-DEC-1998-0276.tif
	IJPS-JAN-DEC-1998-0277.tif
	IJPS-JAN-DEC-1998-0278.tif
	IJPS-JAN-DEC-1998-0279.tif
	IJPS-JAN-DEC-1998-0280.tif
	IJPS-JAN-DEC-1998-0281.tif
	IJPS-JAN-DEC-1998-0282.tif
	IJPS-JAN-DEC-1998-0283.tif
	IJPS-JAN-DEC-1998-0284.tif
	IJPS-JAN-DEC-1998-0285.tif
	IJPS-JAN-DEC-1998-0286.tif
	IJPS-JAN-DEC-1998-0287.tif
	IJPS-JAN-DEC-1998-0288.tif
	IJPS-JAN-DEC-1998-0289.tif
	IJPS-JAN-DEC-1998-0290.tif
	IJPS-JAN-DEC-1998-0291.tif
	IJPS-JAN-DEC-1998-0292.tif
	IJPS-JAN-DEC-1998-0293.tif
	IJPS-JAN-DEC-1998-0294.tif
	IJPS-JAN-DEC-1998-0295.tif
	IJPS-JAN-DEC-1998-0296.tif
	IJPS-JAN-DEC-1998-0297.tif
	IJPS-JAN-DEC-1998-0298.tif
	IJPS-JAN-DEC-1998-0299.tif
	IJPS-JAN-DEC-1998-0300.tif
	IJPS-JAN-DEC-1998-0301.tif
	IJPS-JAN-DEC-1998-0302.tif
	IJPS-JAN-DEC-1998-0303.tif
	IJPS-JAN-DEC-1998-0304.tif
	IJPS-JAN-DEC-1998-0305.tif
	IJPS-JAN-DEC-1998-0306.tif
	IJPS-JAN-DEC-1998-0307.tif
	IJPS-JAN-DEC-1998-0308.tif
	IJPS-JAN-DEC-1998-0309.tif
	IJPS-JAN-DEC-1998-0310.tif
	IJPS-JAN-DEC-1998-0311.tif
	IJPS-JAN-DEC-1998-0312.tif
	IJPS-JAN-DEC-1998-0313.tif
	IJPS-JAN-DEC-1998-0314.tif
	IJPS-JAN-DEC-1998-0315.tif
	IJPS-JAN-DEC-1998-0316.tif
	IJPS-JAN-DEC-1998-0317.tif
	IJPS-JAN-DEC-1998-0318.tif
	IJPS-JAN-DEC-1998-0319.tif
	IJPS-JAN-DEC-1998-0320.tif
	IJPS-JAN-DEC-1998-0321.tif
	IJPS-JAN-DEC-1998-0322.tif
	IJPS-JAN-DEC-1998-0323.tif
	IJPS-JAN-DEC-1998-0324.tif
	IJPS-JAN-DEC-1998-0325.tif
	IJPS-JAN-DEC-1998-0326.tif
	IJPS-JAN-DEC-1998-0327.tif
	IJPS-JAN-DEC-1998-0328.tif
	IJPS-JAN-DEC-1998-0329.tif
	IJPS-JAN-DEC-1998-0330.tif
	IJPS-JAN-DEC-1998-0331.tif
	IJPS-JAN-DEC-1998-0332.tif
	IJPS-JAN-DEC-1998-0333.tif
	IJPS-JAN-DEC-1998-0334.tif
	IJPS-JAN-DEC-1998-0335.tif
	IJPS-JAN-DEC-1998-0336.tif
	IJPS-JAN-DEC-1998-0337.tif
	IJPS-JAN-DEC-1998-0338.tif
	IJPS-JAN-DEC-1998-0339.tif
	IJPS-JAN-DEC-1998-0340.tif
	IJPS-JAN-DEC-1998-0341.tif
	IJPS-JAN-DEC-1998-0342.tif
	IJPS-JAN-DEC-1998-0343.tif
	IJPS-JAN-DEC-1998-0344.tif
	IJPS-JAN-DEC-1998-0345.tif
	IJPS-JAN-DEC-1998-0346.tif
	IJPS-JAN-DEC-1998-0347.tif
	IJPS-JAN-DEC-1998-0348.tif
	IJPS-JAN-DEC-1998-0349.tif
	IJPS-JAN-DEC-1998-0350.tif
	IJPS-JAN-DEC-1998-0351.tif
	IJPS-JAN-DEC-1998-0352.tif
	IJPS-JAN-DEC-1998-0353.tif
	IJPS-JAN-DEC-1998-0354.tif
	IJPS-JAN-DEC-1998-0355.tif
	IJPS-JAN-DEC-1998-0356.tif
	IJPS-JAN-DEC-1998-0357.tif
	IJPS-JAN-DEC-1998-0358.tif
	IJPS-JAN-DEC-1998-0359.tif
	IJPS-JAN-DEC-1998-0360.tif
	IJPS-JAN-DEC-1998-0361.tif
	IJPS-JAN-DEC-1998-0362.tif
	IJPS-JAN-DEC-1998-0363.tif
	IJPS-JAN-DEC-1998-0364.tif
	IJPS-JAN-DEC-1998-0365.tif
	IJPS-JAN-DEC-1998-0366.tif
	IJPS-JAN-DEC-1998-0367.tif
	IJPS-JAN-DEC-1998-0368.tif
	IJPS-JAN-DEC-1998-0369.tif
	IJPS-JAN-DEC-1998-0370.tif
	IJPS-JAN-DEC-1998-0371.tif
	IJPS-JAN-DEC-1998-0372.tif
	IJPS-JAN-DEC-1998-0373.tif
	IJPS-JAN-DEC-1998-0374.tif
	IJPS-JAN-DEC-1998-0375.tif
	IJPS-JAN-DEC-1998-0376.tif
	IJPS-JAN-DEC-1998-0377.tif
	IJPS-JAN-DEC-1998-0378.tif
	IJPS-JAN-DEC-1998-0379.tif
	IJPS-JAN-DEC-1998-0380.tif
	IJPS-JAN-DEC-1998-0381.tif
	IJPS-JAN-DEC-1998-0382.tif
	IJPS-JAN-DEC-1998-0383.tif
	IJPS-JAN-DEC-1998-0384.tif
	IJPS-JAN-DEC-1998-0385.tif
	IJPS-JAN-DEC-1998-0386.tif
	IJPS-JAN-DEC-1998-0387.tif
	IJPS-JAN-DEC-1998-0388.tif
	IJPS-JAN-DEC-1998-0389.tif
	IJPS-JAN-DEC-1998-0390.tif
	IJPS-JAN-DEC-1998-0391.tif
	IJPS-JAN-DEC-1998-0392.tif
	IJPS-JAN-DEC-1998-0393.tif
	IJPS-JAN-DEC-1998-0394.tif
	IJPS-JAN-DEC-1998-0395.tif
	IJPS-JAN-DEC-1998-0396.tif
	IJPS-JAN-DEC-1998-0397.tif
	IJPS-JAN-DEC-1998-0398.tif
	IJPS-JAN-DEC-1998-0399.tif
	IJPS-JAN-DEC-1998-0400.tif
	IJPS-JAN-DEC-1998-0401.tif
	IJPS-JAN-DEC-1998-0402.tif
	IJPS-JAN-DEC-1998-0403.tif
	IJPS-JAN-DEC-1998-0404.tif
	IJPS-JAN-DEC-1998-0405.tif
	IJPS-JAN-DEC-1998-0406.tif
	IJPS-JAN-DEC-1998-0407.tif
	IJPS-JAN-DEC-1998-0408.tif
	IJPS-JAN-DEC-1998-0409.tif
	IJPS-JAN-DEC-1998-0410.tif
	IJPS-JAN-DEC-1998-0411.tif
	IJPS-JAN-DEC-1998-0412.tif
	IJPS-JAN-DEC-1998-0413.tif
	IJPS-JAN-DEC-1998-0414.tif
	IJPS-JAN-DEC-1998-0415.tif
	IJPS-JAN-DEC-1998-0416.tif
	IJPS-JAN-DEC-1998-0417.tif
	IJPS-JAN-DEC-1998-0418.tif
	IJPS-JAN-DEC-1998-0419.tif
	IJPS-JAN-DEC-1998-0420.tif
	IJPS-JAN-DEC-1998-0421.tif
	IJPS-JAN-DEC-1998-0422.tif
	IJPS-JAN-DEC-1998-0423.tif
	IJPS-JAN-DEC-1998-0424.tif
	IJPS-JAN-DEC-1998-0425.tif
	IJPS-JAN-DEC-1998-0426.tif
	IJPS-JAN-DEC-1998-0427.tif
	IJPS-JAN-DEC-1998-0428.tif
	IJPS-JAN-DEC-1998-0429.tif
	IJPS-JAN-DEC-1998-0430.tif
	IJPS-JAN-DEC-1998-0431.tif
	IJPS-JAN-DEC-1998-0432.tif
	IJPS-JAN-DEC-1998-0433.tif
	IJPS-JAN-DEC-1998-0434.tif
	IJPS-JAN-DEC-1998-0435.tif
	IJPS-JAN-DEC-1998-0436.tif
	IJPS-JAN-DEC-1998-0437.tif
	IJPS-JAN-DEC-1998-0438.tif
	IJPS-JAN-DEC-1998-0439.tif
	IJPS-JAN-DEC-1998-0440.tif
	IJPS-JAN-DEC-1998-0441.tif
	IJPS-JAN-DEC-1998-0442.tif
	IJPS-JAN-DEC-1998-0443.tif
	IJPS-JAN-DEC-1998-0444.tif
	IJPS-JAN-DEC-1998-0445.tif
	IJPS-JAN-DEC-1998-0446.tif
	IJPS-JAN-DEC-1998-0447.tif
	IJPS-JAN-DEC-1998-0448.tif
	IJPS-JAN-DEC-1998-0449.tif
	IJPS-JAN-DEC-1998-0450.tif
	IJPS-JAN-DEC-1998-0451.tif
	IJPS-JAN-DEC-1998-0452.tif
	IJPS-JAN-DEC-1998-0453.tif
	IJPS-JAN-DEC-1998-0454.tif
	IJPS-JAN-DEC-1998-0455.tif
	IJPS-JAN-DEC-1998-0456.tif
	IJPS-JAN-DEC-1998-0457.tif
	IJPS-JAN-DEC-1998-0458.tif
	IJPS-JAN-DEC-1998-0459.tif
	IJPS-JAN-DEC-1998-0460.tif
	IJPS-JAN-DEC-1998-0461.tif
	IJPS-JAN-DEC-1998-0462.tif
	IJPS-JAN-DEC-1998-0463.tif
	IJPS-JAN-DEC-1998-0464.tif
	IJPS-JAN-DEC-1998-0465.tif
	IJPS-JAN-DEC-1998-0466.tif
	IJPS-JAN-DEC-1998-0467.tif
	IJPS-JAN-DEC-1998-0468.tif
	IJPS-JAN-DEC-1998-0469.tif
	IJPS-JAN-DEC-1998-0470.tif
	IJPS-JAN-DEC-1998-0471.tif
	IJPS-JAN-DEC-1998-0472.tif
	IJPS-JAN-DEC-1998-0473.tif
	IJPS-JAN-DEC-1998-0474.tif
	IJPS-JAN-DEC-1998-0475.tif
	IJPS-JAN-DEC-1998-0476.tif
	IJPS-JAN-DEC-1998-0477.tif
	IJPS-JAN-DEC-1998-0478.tif
	IJPS-JAN-DEC-1998-0479.tif
	IJPS-JAN-DEC-1998-0480.tif
	IJPS-JAN-DEC-1998-0481.tif
	IJPS-JAN-DEC-1998-0482.tif
	IJPS-JAN-DEC-1998-0483.tif
	IJPS-JAN-DEC-1998-0484.tif
	IJPS-JAN-DEC-1998-0485.tif
	IJPS-JAN-DEC-1998-0486.tif
	IJPS-JAN-DEC-1998-0487.tif
	IJPS-JAN-DEC-1998-0488.tif



