
CHAPTER-4

CHROMATORAPHIC PROFILING OF THE ISOLATED COMPOUNDS 

4.1 INTRODUCTION

Column Chromatograhy, Thin Layer Chromatography (TLC), Gas Liquid (GLC) 

and High Performance Liquid Chromatography (HPLC) are the major tools used for the 

seperation, identification, purification, and quantification of chemical compounds. O f late 

computers and automation are added to the convenience of sophisticated HPLC systems 

and other Chromatographic techniques. HPLC techniques are much faster and accurate 

than the conventional Column and TLC techniques. We have used the HPLC techniques 

for our work to confirm the identity o f the respective components in the extracts) / 

fraction(s) o f the plants.

Although HPLC is widely considered to be a technique mainly for 

biotechnological, biomedical, and biochemical research as well as for the pharmaceutical 

industries, these fields currently comprise only about 50% of HPLC users1. Currently 

HPLC is used by a variety of fields including cosmetics, energy, food, and environmental 

industries. The total HPLC system is shown in figure 4.1.

Chemical Separations can be accomplished rising HPLC by utilizing the fact that 

certain compounds have different migration rates in a given particular column and 

mobile phase. Thus, the cbromatographer can separate compounds from each other using 

HPLC; the extent or degree of separation is mostly determined by the choice of 

stationary phase and mobile phase2.

Purification3'4 refers to the process o f separating or extracting the target 

compound(s) from other (possibly structurally related) compounds or contaminants in a
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mixture. Each compound should have a characteristic peak under certain 

chromatographic conditions. Depending on what needs to be separated and how closely 

related the samples are, the chromatographer may choose the conditions, such as the 

proper mobile phase, to allow adequate separation in order to collect or extract the 

desired compound as it elutes from the stationary phase.
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Figure 4.1: HPLC system

The migration of the compounds and contaminants through the column need to differ 

enough so that the pure desired compound can be collected or extracted without incurring 

any other undesired compound.

Identification5 of compounds by HPLC is a crucial part of any HPLC assay. In 

order to identify any compound by HPLC, a detector must first be selected. Once the 

detector is selected and is set to optimal detection settings, a separation assay must be 

developed. The parameters o f this assay should be such that a clean peak of the known 

sample is observed from the chromatograph. The identifying peak should have a 

reasonable retention time and should be well separated from extraneous peaks at the
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detection levels, which the assay will be performed. To alter the retention time of a 

compound, several parameters can be manipulated. The first is the choice of column; 

another is the choice of mobile phase, temperature and last is the choice in flow rate.

A sample of a known compound as reference must be utilized in order to assure 

identification and confirmation of the unknown compound. Identification of compounds 

can be assured by combining two or more detection methods.

Quantification of compounds by HPLC is the process of determining the unknown 

concentration of a compound in a known, solution. It involves injecting a series of known 

concentrations of the standard compound solution onto the HPLC for detection. The 

chromatograph of these known concentrations will give a series of peaks that correlate to 

the concentration of the compound injected. (Figure 4.2)

s
t.

A B C P B F
Picf. 1 HFIC of » stendacd solution (?S2) ai decreasing concentrations
A) MO jag/mt, W 75ng/mt, O  SOpg/mt, 0) 25jrg/nft, B) lOgg/ml, and F) 5pgfml.

Figure 4.2: The correlation of HPLC peak area to known sample concentration (19K).

Using the area of a triangle equation (A = l/2b x h) to calculate the area under each peak, 

a set of data is generated to develop a calibration curve. This is done by graphing peak 

area vs. the concentration of the sample solution. From the graphing software, a best-fit 

line can be derived, and the equation of that line can be determined. This equation of a 

line, y = mx + b, generated by the data, is the calibration curve equation. (Figure 4.3).
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Figure 4.3: The calibration curve from data

The equation of the line is then used in the following manner: On injecting a sample of 

unknown concentration x (x-axis of calibration curve) onto the HPLC, the 

chromatograph gives a peak output of area y (y-axis o f the calibration curve). The area y, 

is then in the equation o f a line y = mx + b from the calibration curve, and the 

concentration is found by solving the equation for x. Now a days, several sophisticated 

software are used in the HPLC system to calculate and quantify the actual concentrations 

of the unknown sample automatically from the data generated.

4.2 PRESENT WORK

The fruits of the plant Chisocheton paniculatus (Meliaceae) & Cudrania 

javenensis (Moraceae) have been selected and three compounds, viz. MK-001 and MN- 

01, MN-02 have been isolated from Chisocheton paniculatus and Cudrania javenensis 

respectively.

The HPLC profiling o f the selected plant extracts, for identification of the signals 

of the compounds of our interest in the chromatogram have been undertaken.
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4.3 EXPERIMENTAL

The collected cleaned fruits of Chisocheton peniculatus are first shed dried and 

finely powdered. The powdered fruits are extracted with Methanol in a soxhlet apparatus. 

The extract on concentration under reduced pressure, yielded a gummy material (Fi), 

which then, is fractionated with Petroleum ether (60°-80°). The petroleum ether extract is 

concentrated in a rotavopur at low pressure and temperature to obtain the white- 

crystalline solid, 6a- acetoxy azadirone6 ■ m.p. 192°C, (MK-001) from this plant1,7' 10.

Similarly, the collected fruits o f Cudrania javenensis are first washed with cold 

water and then shed dried and powdered. Finely powdered fruits are extracted 

exhaustively with petroleum ether (60-80°C), Chloroform and Methanol in cold condition 

and the extracts are concentrated under reduced pressure to yield a dark coloured material 

(F2). The dried methanol extract is then partitioned between the following solvents 

separately.

a) Petroleum ether (60-80°C) and b) Chloroform

The isolated compound of Cudrania javenensis (MN-01) & (MN-02) and these the 

fraction are analyze by HPLC method1,7'10.

The HPLC(high performance liquid chromatography) analysis of the isolated compound 

and the extract fraction of different solvent are undertaken Perkin-Elmer 200(column c- 

18)quadrople pump system(run-in to binary condition),auto-injector,uv-diode array 

detector with flow rate .8ml/min at room temperature

The solvent used in the HPLC analysis were acitonitral and .1% phosphoric acid.
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4.4 RESULTS AND DISCUSSION

4.4(a) Fruits extract of Cudrania javenensis

In the HPLC analysis and spectral data (total analysis time 15 minute) of the plant 

fruits Cudrania javenensis for isolated and different solvent fraction are display in figure 

4.4 :( MN-01), figure 4.5 :( MN-02), figure 4.6(water), figure 4.7: (petroleum) figure 4.8 

: ( chloroform) and figure 4.9 : (methanol)

On studying the spectral data their peak it is agree that the isolated compound 

(MN-01) in figure 4.4 the peak time 4.05 min and the compound (MN-02) in figure 4.5 

the peak time 3.33 min

Again on studying other spectral peak and data for different fraction of the extract 

in figure 4.6 (water) it is seen three major peaks at 3.33;3.39 and 4.04 min which shows 

that in extract of water fraction both the compound(MN-01) peak time 4.04 and the 

compound (MN-02) peak time 3.33 are present

In the petroleum fraction in figure 4.7 there is only one major peak present at 

3.43min, in which represent the compound (MN-02). In chloroform fraction in figure 4.8 

there is also one major peak present which is represent the compound(MN-02).Lastly in 

the methanol fraction in figure 4.9 there are three major peak at 3.34,3.4.01 and 7.84 

min. First two peaks of them represent the isolated compound (MN-02) & (MN-01) 

respectively.

4.4(b) Fruits extract of Chisocheton penicillatus

In the HPLC analysis spectra and spectral data (total analysis time 8 minute) of 

the plant fruits Cichocheton peniculatus for isolated and different solvent fraction are 

display in figure 4.10(MK-001), figure 4.11 (petroleum) figure 4.12(methanol)
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On studying the spectral data their peak it is agree that the isolated compound 

(MK-001) in figure4.10 the peak time 2.82 min.

Again on studying other spectral peak and spectral data for different fraction of 

the extract in figure 4.11 the petroleum fraction there is only one major peak present at 

2.82min, in which represent the isolated compound (MK-001). Lastly in the methanol 

fraction in figure 4.12 there are three major peaks at 2.86, 5.28 and 6.51 min. First one 

peak of them represents the isolated compound (MK-001).
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Analysis of flavone
Analysed by G.N.Deka. D.F.S.

Peak Component 
# Name

Time
(min]

Area
(uVsecJ

Height
(uV)

Area
l%)

Noun. Area Cal. Volt 
(%] Range Range

BL Raw
Amount

1 0.102 72.85 35.61 0.01 0.01 *BB 0.0001
2 0.162 66.57 38.14 0.01 0.01 *BB 0.0001
3 0.883 147.98 41.89 0.02 0.02 *BB 0.0001
4 1.395 61.40 24.29 0.01 0.01 ’BB 0.0001
5 2.397 122.38 37.64 0.01 0.01 *BB 0.0001
6 2.597 42.98 27.71 0.00 0 00 *BB 0.0000
7 2.847 22931.42 1917.59 2.64 2 64 *BB 0.0229
8 3.714 193.63 74.41 0.02 0.02 *BB 0.0002
9 4.052 344339.39 27247.16 39.89 39.69 *BB 0.3443

10 8.S34 49.08 33.14 0.01 0.01 •BB 0.0000

Figure 4.4: Isolated compound MN-01

Software Version 
Sample Name 
Instrument Name 
Rack/Vial 
Sample Amount 
Cycle

6.2.0.0.0:627

S2Q0HPLC
0/2
1.000000
2

Date
Data Acquisition Time 
Channel 
Operator 
Dilution Factor

Result F ile: C:\My Documents\gnd\MKfla002-2G070718-120741.rst 
Sequence F ile : D:\dad200 data\l7707ftav.seq

7/18/2007 2:46:27 PM 
7/18/2007 11:51:54 AM 
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Analysis of flavone
Analysed by G.N.Deka, D.F.S.

Peak Component 
# Name

Time
(min)

Area
[uV*sec]

Height
(uVJ

Area
(%]

Norm. Area Cal. Volt 
(%] Range Range

BL. Raw
Amount

1 0.068 133.21 36.82 0.01 0.01 *BB 0.0001
2 0.204 35.65 20.34 0.00 0.00 *BB 0.0000
3 0.759 62.82 39.35 0.00 0.00 ’BB 0.0001
4 1.299 634.30 35.94 0.05 0.05 *8B 0.0006
5 1.374 78.29 36.97 0.01 0.01 *BB 0.0001
6 1.489 104.18 37.43 0.01 0.01 •BB 0.0001
7 2.792 30753.95 2242.96 2.25 2.25 *BB 0.0308
a a 330 956215.53 49703.57 70.03 70.03 *BB 0.9562

Figure 4.5: Isolated compound MN-02

Software Version 
Sample Name 
Instrument Name 
RackA/ial 
Sample Amount 
Cycle

6.2.0.0.0:827

S200HPLC
0/1
1.000000
5

Date
Data Acquisition Time 
Channel 
Operator 
Dilution Factor

Result File: C:\My Documents\gnd\MKfla001-20070717-163351.rst 
Sequence File: D:\dad200 data\17707flav.seq

7/18/2007 2:58:21 PM 
7/17/2007 4:20:41 PM 
A
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Analysis of flavone
Analysed by G.N.Deka, D.F.S,

eak Component 
# Name

Time
{min)

Area
{uV*sec]

Height
m

Area
[%)

Norm. Area Cal. Volt BL 
[%) Range Range

Raw
Amount

1 1.852 97.06 38.26 0.01 0.01 *BB 0.0001
2 2.017 138.73 32.62 0.02 0.02 *BB 0.0001
3 3.388 653851.11 25842.32 75.66 75.66 *BB 0.6539
4 3.933 67842.65 16952.71 7.85 7.85 *BB 0.0678
5 4.038 54731.77 11913.81 6.33 6.33 *BB 0.0547
6 4.549 17415.25 1584.00 2.02 2.02 *BB 0.0174
7 6.355 20659.93 1459.31 2.39 2.39 •BB 0.0207
8 7.628 34212.62 1337.38 3.96 3.96 *BB 0.0342
9 9.640 14234.81 665.15 1.65 1.65 *BB 0.0142

10 10.705 132.97 53.78 0.02 0.02 *BB 0.0001

F i g u r e  4 . 6 :  E x t r a c t :  C u d r a n i a  j a v e n e n s i s ,  f r a c t i o n - w a t e r

Software Version 
Sample Name 
Instrument Name 
RackA/ial 
Sample Amount 
Cycle

6.2.Q.0.0:B27

S200HPLC
0/5
1.000000
5

Date
Data Acquisition Time 
Channel 
Operator 
Dilution Factor

Result File: C:\My Documents\gndVMKfla005.rst 
Sequence Fite: D:\dad200 data\17707flav.seq

7/18/2007 2:50:06 PM 
7/18/2007 12:40:31 PM 
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Analysis of flavone
Analysed by G.N.Deka, D.F.S,

Peak Component 
# Name

Time
[min]

Area
[uV*sec]

Height
luVJ

Area
[%]

Norm. Area Cal. Volt 
[%] Range Range

BL Raw
Amount

1 1.625 57.85 24.41 0.03 0.03 *BB 0.0001
2 2.855 33149.40 2529.37 17.82 17.82 *BB 0.0331
3 3.204 372.91 174.74 0.20 0.20 *BB 0.0004
4 3.432 134713.61 10549.78 72.42 72.42 *BB 0.1347
5 3.848 11293.83 1157.37 6.07 6.07 *BB 0.0113
6 4.153 896.77 154.66 0.48 0.48 *BB 0.0009
7 5.589 1757.37 132.06 0.94 0.94 *BB 0.0018
8 5.961 44.43 28.65 0.02 0.02 ’BB 0 . 0 0 0 0

9 6.053 80.66 36.15 0.04 0.04 *BB 0.0001
10 6.116 85.97 39.67 0.05 0.05 *BB 0.0001
11 6.414 126.34 25.06 0.07 0.07 *BB 0.0001

Figure 4.7: Extract: Cudraniajavenensis, fraction-petroleum

Software Version 
Sample Name 
Instrument Name 
RackA/ial 
Sample Amount 
Cycle

6.2.0.Q.0:B27

S200HPLC
0/3
1.000000
3

Date
Data Acquisition Time 
Channel 
Operator 
Dilution Factor

Result File: C:\My Documents\gnd\MKfia003.rst 
Sequence File: D:\dad200 data\17707flav.seq

7/18/2007 2:48:16 PM 
7/18/2007 12:08:06 PM 
A
FSL Narocatics 
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Analysis of flavone
Analysed by G.N.Deka, D.F S

eak Component 
# Name

Time
[min]

Area
[uV‘sec]

Height
luV!

Area
[%]

Norm. Area 
[%]

Cal. Volt 
Range Range

BL Raw
Amount

1 0.667 99.50 2641 0 03 0.03 *BB 0.0001
2 0.981 83.67 25.02 0.03 003 "BE 0.0001
3 1.530 90.72 36.88 0.03 0.03 0.0001
4 2 098 145.97 29.79 0.05 0.05 0.0001
5 2.870 23600.63 2424.S5 8.28 8.28 0.0236
6 3.444 174214.03 12290.13 81.10 61.10 *BB 0.1742
7 3 986 70701.56 3641.88 24.80 24.80 ’ BB 0.0707
8 4 619 1530.43 208.71 054 0.54 *BB 0.0015
9 5.576 10322.93 808.65 3.62 3.62 *BB 0.0103

10 7.620 3036.24 253.34 1.06 1.06 *BB 0 0030
11 10 071 116.16 29.10 0.04 0.04 *BB 0.0001

F i g u r e  4 . 8 :  E x t r a c t  : C W r a « z a  / a v e t t e m  w , f r a c t i o n - c h l o r o f o r m

Software Version • 6 2.0.0 0'B27 
Sample Name :
Instrument Name • k m o h p l g  
R ackA/ial 0/6
Sample Amount : 1.000000 
Cycle . 6

Date
Data Acquisition Time 
Channel 
Operator 
Dilution Factor

7/18/2007 2:51 14 PM 
7/18/2007 12:56:42 PM 
A
FSL_Narocatics 
1.C

Result F ile : C:tMy DocumentsVgnd\MKfla006 ret 
Sequence File ■ D:\dad2QO_data\17707flav.seq
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Analysis of flavone
Analysed by G.N.Deka, D.F.S,

ak Component Time Area Height Area Norm. Area Cal. Volt BL
Name (min) [uV*sec] m [%) (%) Range Range

1 3.216 3835462.38 190166.28 35.67 35.67 *BB
2 3.882 682170.67 43407.09 6.34 6.34 *BB
3 4.520 202211.41 11610.42 1.88 1.88 *BB
4 5.587 114160.78 6572.82 1.06 1.06 *BB
5 7.843 5800152.48 103774.24 53.94 53.94 *BB
6 10.386 1179.98 132.33 0.01 0.01 *BB
7 10.711 22398.14 1005.62 0.21 0.21 *BB
8 12.099 94265-60 3134.03 0.88 0.88 *BB

Figure 4.9: Extract: Cudrania javenensis, fraction-methanol

Software Version 
Sample Name 
Instrument Name 
Rack/Vial 
Sample Amount 
Cycle

6,2.Q,0.Q:B27

S209HPLC
0/4
1.000000
4

Date
Data Acquisition Time 
Channel 
Operator 
Dilution Factor

Result File: C:\My Documerrts\gn<AMKfla004.rst 
Sequence File: D:\dad200_dataVI7707fiav.seq

7/18/2007 2:48:50 PM 
7/18/2007 12:24:18 PM 
A
FSL_Narocatics
1.000000
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oampic name ____ ,_____
Instrument Name ■ S200HPLC Channel
Rack/Vial - 0/1 Operator
Sample Amount : 1.000000 Dilution Factor
Cycle ■ 1

Result File: D:\dad2OO_data\MK00l.rst 
Sequence File. D:\dad200_data\11-0707. seq

■ A
: FSL Narocatics 
: 1.000000

ICO
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JO it> a* 4*L 45 do I t «0 70 75

Analysis of steroid
Analysed by G N Dcka Orugs & Narcotic Division. F.l Assam

Peak Component Time Area Height Area Norm Area Cal. Voll BL Raw
# Name [min] [uVsec] [uVj (%) (%] Range Range Amount

1 1.158 6163.30 94 47 0.30 0.30 ’BB 00062
2 1.947 54613.33 2724.29 2.66 2 66 *8B 0 0546
3 2.816 1325891.94 116888.18 64.60 64 60 *B8 1.3250
4 3.393 70285.78 2936.24 3.42 3.42 *BB 0.0703
5 5.182 659,69 87.60 0.03 0 03 *BB 0.0007
8 6.508 29750.65 1888.72 1.45 1.45 •BB 0.0298
7 7.367 1036.95 73.20 0.05 0.05 *BB 00010

2052341.61 163778.99 100.00 100.00 2.0523

Figure 4.10: Isolated compound MK-001
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Analysis of steroid
Analysed by G  N Deka Drugs & Narcotic Division. F.L.Assam

Peak Component 
# Name

Time
[min]

Area
[uV*$ec]

Heightm Aream Norm. Area Cal Volt 
(%] Range Range

BL Raw
Amount

1 1.158 6163.30 94.47 0.30 0.30 *BB 0.0062
2 1.947 54613.33 2724.29 2.66 2.66 *BB 0.0546
3 2.412 563939.97 39086.29 27.48 27.48 0.5639
4 2.816 1325891.94 116888.18 64.60 64.60 •8B 1.3259
5 3.393 70285.78 2936.24 3.42 3.42 *BB 0.0703
6 5.182 659.69 87.60 0.03 0.03 *BB 0.0007
7 6.506 29750.65 1888.72 1.45 1.45 *BB 0.0298
8 7.367 1036.95 73.20 0.05 0.05 •BB 0.0010

2052341.61 163778.99 100.00 100.00 2.0523

Figure 4.11: Extract: Chisocheton peniculatus fruits, fraction-petroleum

Software Version 
Sample Name 
Instrument Name 
RacW ial 
Sample Amount 
Cycle

6.2.0.0.0:B27

S200HPLC
0/1
1.000000
1

Result F ile : D:\dad200_data\MK001.rst 
Sequence F ile : D:\dad20Q data\11-0707.seq

Date
Data Acquisition Time 
Channel 
Operator 
Dilution Factor

7/11/2007 2:29:04 PM 
7/11/2007 1:46:43 PM 
A
FSL_Narocaties
1.000000
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Analysis of steroid
Analysed by G  N Deka Drugs & Narcotic Division, F t-Assam

Peak Component Time 
# Name [min]

Area
[uV'sec]

Heightm Area
{%]

Norm. Area Cal. Volt 
[%] Range Range

BL Raw
Amount

1 1.158 6163.30 94.47 0.30 0.30 *BB 0.0062
2 1.947 54613 33 2724.29 2.66 2.66 0.0546
3 2.412 563939.97 39086.29 27.48 27.48 *BB 0.5639
4 2.816 1325891.94 116888.18 64.60 64 60 *BB 1.3259
5 3.393 70285.78 2936.24 3.42 3.42 'BB 0.0703
6 5.182 659.69 87.60 0.03 0.03 *BB 0.0007
7 6.506 29750.65 1888.72 1.45 1.45 •BB 0,0298
8 7 367 1036.95 73.20 0.05 0.05 *BB 0 0010

Figure 4.12: Extract: Chisocheton peniculatus Suits, fraction-methanol

Software Version : 6.2.0.0.0:B27 
Sample Name :
Instrument Name : S2QQHPLC 
Rack/Vial : 0/1
Sample Amount : 1.000000 
Cycle 1

Date
Data Acquisition Time 
Channel 
Operator 
Dilution Factor

7/11/2007 2:29:04 PM 
7/11/2007 1:46 43 PM 
A
FSl. Narocatics 
1 .0 0 0 0 0 0

Result File: D.\dad20Q_data\MK001.rst 
Sequence File: D:\dad200_data\11-07G7.seq
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PART-III

MOLECULER & SINGLE CRYSTAL STRUCTURE ANALYSIS
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