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Study on Two-step Method Purification and Structure
Identification of Carnosic Acid from Rosemary Leaves
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Abstract: The two-step method to get carnosic acid from rosemary leaves was employed. The first step was getting rose-
mary extracts from rosemary leaves by ultrasound-assisted ethanol extraction ;the second step was to get purified carnosic
acid from rosemary extracts by silica gel column chromatography. Results of single factor experiments showed that: the
reasonable conditions of silica gel column chromatography were 200-300 mesh silica gel , the eluent ethyl acetate ; petrole-
um ether(4: 13 ,v/v) ,the flow rate 4mL/min and 0.5 g solid loaded. The purity of carnosic acid was =97% by this
method. Meanwhile , through UV ,IR,NMR,LC-MS to verify the substance obtained by experiment is carnosic acid.
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Fig. 1 Process flow diagram of separation and purification of

carnosic acid
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Table 1 R, value of carnosic acid using different single solvent

gl R A
Solvent R, value
f1 ik petroleum ether *JRI
1E O 4% n-hexane KIETT
2K methylbenzene 0.5642
T4 5% methylene chloride 0.6832
LW 2T etyl acetate 0.7825

TR acetone i 22 e I Al T vy

1B methyl alcohol JR 2 AR THU b

2.1.2  AEEOBEE 6%

43 5 Bk B 80-100 . 100-200 ,200-300 H %% g 50
g, VRN 1R O 1R A e (4213, v/v) , Ji ik 4
mL/min, FAERN 0.5 g, 3 4 mL/48  #E1TRE
AT JE AT o3 B, 48 )2 (0 2 0 W AR R R B i
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(/0N BRURE R A A J2 A T AT 38 30 i 34 K, 200 ~
300 HERE T FE 24T TS 20 1 B R 1Y [l R
o T LAZESRE 200 ~ 300 H e AE A4 38 4 ek I

2 FEIRER: Bk X R B B R 0 B0
Table 2 Effect of different granularity of silica gel on recovery

rate of carnosic acid

FEBRLEE (H )

Granularity of silica gel (mesh)

R IR (% )

Recovery rate of carnosic acid( % )

80-100 61.63

100-200 75.78

200-300 80.24
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Table 3  Effect of different polarity of eluent on recovery rate of

carnosic acid

TR T LR Sl

Ethyl acetate: petroleum ether(v/v) Recovery rate of camosic acid( % )

4:10 60.97
4:11 68.95
4:12 77.87
4:13 80.24
4:14 78.84
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Table 4  Effect of different flow rate of eluent on recovery rate of

carnosic acid

TR VAL B2 R R [ Wi
Flow rate of eluent( mL/min) Recovery rate of carnosic acid( % )
2 60.30
4 80.24
6 68.47
8 66.76
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Table 5 Effect of different load on recovery rate of carnosic acid % (1)2 / \\\
x 0 -
Uik=a FRUR RER [T R -0.5
The load(g) Recovery rate of carnosic acid( % ) 20(;& {%5 ?X/av?’eol(l ng?}? ((1)1m)400
0.3 63.94
4 REEBRHEINLEE
0.4 68.97 Fig.4 UV spectrum of carnosic acid
0.5 73.22
0.6 72.33 2.3.2 1R 4#7
0.7 68.31 RN IR OGIGE MK 5 fis. i SRR
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Fig. 2 HPLC chromatogram of carnosic acid at 284 nm
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Fig. 3 The chemical structure of carnosic acid
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Fig. 5 IR spectrum of carnosic acid
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3H,s),8(ppm):1.27(J =4.0 Hz) .1.30(J =3.0
Hz) /R PSR T 5 (453 H,d) ,6(ppm) :1.32(J
=3.5 Hz) 1.36(J=4.0 Hz) .1.39(J=3.5 Hz) g
NP (45 2 Hotd) ,6(ppm) :1.25(1 H,t,J
=5.0 Hz,C;-H) ,8(ppm) :6.57(1 H,s,C,,-H) ,
2.3.4 “C NMR 5#
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Table 6 The °C NMR data of carnosic acid

No. 3¢ (ppm) No. 8¢ (ppm)
1 77.0 11 142.1
2 76.7 12 133.8
3 77.3 13 129.1
4 32.6 14 119.4
5 41.8 15 27.1
6 54.0 16 34.3
7 48.7 17 34.1
8 122.1 18 22.1
9 142.3 19 22.5
10 31.4 20 183.6

i

161514131211109876543210
{1(ppm)

E7 BEZEEI"”C NMR(500 MHz,CDCL,)
Fig.7 "C NMR of carnosic acid(500 MHz, CDCI, )
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Fig. 8 MS of carnosic acid
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