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Optimization of Preparing Process Condition of Kansui Roots
by Electrospray Ionization Mass Spectrometry
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(Changchun Center of Mass Spectrometry, Changchun Institute of Applied Chemistry ,
Chinese Academy of Sciences, Changchun 130022, China)

Abstract: The preparing process condition of Kansui Roots was optimatived by electrospray
ionization mass spectrometry technique and the cross experiment design method. According
to the ion intensities changes of the ingenol compounds of the raw and processed roots of
Euphorbia kansui in ESI-MS spectra, two optimized vinegar-preparing condition were ob-
tained respectively. The optimization conditions of vinegar-saute:dip in 30% vinegar for 24
h, saute in 100 C for 25 min; The optimization conditions of vinegar-preparing by oven:dip
in 30% vinegar for 24 h, heat in 110 C for 40 min.
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Fig. 1 MS spectra of chloroform extract from the roots of Euphorbia kansui
1 ’ ’ b
1.1 2,
FinniganLCQ Finni-
gan . o N N 1
; ; Table 1 The factors and levels of vinegar-saute
° : 2006 11 /% /h /min
; 1 15 4 5
( , 2 30 8 15
- o _
2006 10 20 =>3.60 g/100 mL, 3 >0 24 %
) o
1.2 2
1.2.1 Table 2 The factors and levels of vinegar-preparing by oven
9 , 100 g, /C /min /h
( 100 mL) , 1 90 40 24
o ? A
s 100 C 2 110 80 4
’ ’ b
1, 1.3
1.2.2 10 g , , 10
. 4 , 100 g, , 1 h, 10 min,
30% ( 60 mL) , 3000+ min ',
y 100 mL 20 min, , ,
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,28 C o .
10 mL s o 2.1
2 b o b
, (50 mg « L71) ; 30% s
100 L 20 pL ) 15%
0.5 mL, . 50% .
, 10 50 min, ) ( 2~4.14~
, ,28 C 23.25~27.30~32;m/x 877.5.,929. 5,931. 8,
, 10 mL , 501.1 (2).,521.3 (5).,563.2 (3).,651.4.,667. 4
o 200 pLL s 20 pL s (2).709.3.,905.5.,921. 5; )
0. 5 rnL, ° ( ) ’
( 230% ’ Lé 9
24 h,100 C 25 min; 24 o 2. 3 s
h,110 C 40 min) ; ,
1.3 o L 5~6.9.34~39;
1.4 m/z 729. 2,771, 3,693, 2,745. 3(2),799. 1,
(ESI-MS) 800.2.753.2.816. 2; ]
o 5 pl e min ' , ESI R
4.5 kV, , °
200 C, 24V, 25
V.N, s 12 L - s
min~ ', 0, ;
Thermo Finnigan Xcalibur ,
2 .
) o ( ) .
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Fig. 2 The influence of vinegar-saute on

the diterpenoid content in the aqueous extract
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3 Table 4 The analysis of variance (a=0. 05)
Fig. 3 The influence of vinegar-saute on for the change of the relative ion intensity of
the diterpenoid content in the residue ingenane in vinegar-saute(in the aqueous extract)
F F
3,
382. 345 2 6.520 19
313.613 2 5. 348 19
b o
. 30.175 2 0.515 19
o 58. 640 2
, 5 ( )
Table 5 The visual analysis for the change of
3 ) the relative ion intensity of ingenane
Table 3 The visual analysis for the change of in vinegar-saute(in the residue)
the relative ion intensity of ingenane in
Ingenane type
vinegar-saute(in the aqueous extract) /o
/h /min
Ingenane type
/0,
re h /mmin 1 15 4 5 224. 235
2 15 8 15 305.673
1 15 4 5 21.999
3 15 24 25 301. 943
2 15 8 15 34.119
4 30 4 15 276.139
3 15 24 25 46. 599
} 5 30 8 25 274. 567
4 30 4 15 44.609
1~ 1~
530 8 25 51.119 6 30 24 7 310. 685
6 30 24 5 54.719 7 o0 ! 2 256.008
7 50 4 25 37.739 8 50 8 5 146. 041
8 50 8 5 46. 429 9 50 24 15 199. 554
9 50 24 15 45. 869 1 277. 284 2562.127 226. 987
134239 34782 41094 2 287.130  242.094  260.455
2 50.149 43. 889 41.532
3 200.534 270.727 277.506
3 43.346 49.062 15.152
15. 910 14. 280 1.103 86. 596 28.633 50. 519
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6 (a=0.05)( )
Table 6 The analysis of variance(a=0. 05) ; R ,
for the change of the relative ion intensity of
b o

ingenane in vinegar-saute(in the residue)

F F
13 486. 284 2 2.294 19
1 266.521 2 0.215 19
3 963.024 2 0.674 19
5 879.930 2
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Fig. 4 The influence of vinegar-preparing by

oven the diterpenoid content in the aqueous extract
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Fig. 5 The influence of vinegar-preparing by

oven the diterpenoid content in the residue
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Table 7 The visual analysis for the change of
the relative ion intensity of ingenane in vinegar-

preparing by oven(in the aqueous extract)

Ingenane type

/C /min /h
1 90 40 24 63. 360
2 90 80 4 50. 720
3 110 40 4 100. 320
4 110 80 24 89. 140
1 57.040 81.840 76.250
2 94.730 69.930 75.520
37.690 11.910 0.730
8 (a=0.05)( )

Table 8 The analysis of variance(a=0. 05)
for the change of the relative ion intensity of
ingenane vinegar-preparing by oven

(in the aqueous extract)

F F
1420.536 1 2 665,171 161
141. 848 1 266. 131 161
0.533 1 1. 000 161

0.530 1
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Table 9 The visual analysis for the change of
the relative ion intensity of ingenane

in vinegar-preparing by oven(in the residue)

Ingenane type

/C /min /h
1 90 40 24 306. 870
2 90 80 4 56. 980
3 110 40 4 225.230
4 110 80 24 245. 220

1 181.925 266.050 276.045
2 235.225 151.100 141.105

53.300 114.950 134.940

10 (a=0.05) ( )
Table 10 The analysis of variance(a=0. 05)

for the change of the relative ion intensity of ingenane in

vinegar-preparing by oven(in the residue)

F F

2 840. 890 1 1. 000 161
13 213.502 1 4.651 161
18 208. 804 1 6.410 161

2 840. 890 1
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Fig. 6 The comparison of the diterpenoid contents
in the extract by vinegar-saute and

vinegar-preparing by oven
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