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Modified Extraction Process of Natural Borneol from
Cinnamomum Camphora
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Abstract: The single stage condensation only using fluid water in the traditional extraction process of natural
borneol from Cinnamomum Camphora was modified by two-stage condensation using air in first stage and fluid
water in second stage. The effect of raw material-to-water ratio, steep time of raw material and distillation time
on the yield of borneol was explored by the single factor experiment and orthogonal experiment. The residual
liquid in flask was reused to the next extraction process and the effect of reuse times on the yield and purity of
borneol was also tested. The yield and purity of borneol are respectively 1.2% and 95% at the raw
material-to-water ratio of 1:5, the steep time of 24 h, the distillation time of 30 min at 30 C-35 C, or
60 min at 5 °C-=10 °C. The yield of borneol keeps at 1.1%—1.2% when the residual liquid in flask is reused for
six times, demonstrating that the reuse of the residual liquid in flask has no significant influence on the yield
and purity of the products.
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Fig. 1

Cinnamomum Camphora by steam distillation
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Tab.1  Comparison of borneol yield by two-stage condensation

Extraction process of natural borneol from

and single stage condensation

types No. yield of borneol/% mean yield of borneol/%
1 0.689
single stage
2 0.691 0.700
condensation
3 0.719
1 1.114
two-stage
2 1.083 1.099
condensation
3 1.100
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Tab. 2  Factor level chart of Lo(3*) orthogonal experiment

A B C
raw material-to-water  distillation
level  steep time/h
ratio time/min
1 24 1:3 30
2 48 1:5 60
3 72 1:7 90
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Tab. 3 Results of the Ly(3*) orthogonal experiment

A B C
No. yield of borneol /%
steep time/h raw material-to-water ratio distillation time/min blank
1 24 1:3 30 1 0.985
2 24 1:5 60 2 0.963
3 24 1:7 90 3 0.869
4 48 1:3 60 3 0.795
5 48 1:5 90 1 0.856
6 48 1:7 30 2 0.931
7 72 1:3 90 2 0.757
8 72 1:5 30 3 0.966
9 72 1:7 60 1 0.852
I; 0.939 0.846 0.961 0.898
I 0.861 0.928 0.870 0.884
IIr; 0.858 0.884 0.827 0.877
R 0.081 0.082 0.134 0.021
SSE 0.013 0.010 0.028 0.001
DF 2 2 2 2
13.000 10.000 28.000 1.000
Fa 19 19 19 19
P 0.05 0.05 0.05
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Tab. 3 Effect of reuse times of the residual liquid in flask

on borneol yield

reuse time / min yield of borneol / %
0 1213
1 1.223
2 1.223
3 1.198
4 1.190
5
6

1.185
1.166
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Tab. 4 Test result of the product

without reuse

reuse of two times

time/min compounds content/% time/min compounds content/%
12.917 Borneol 95.23 12.917 Borneol 95.19
12.580 bicyclo[2.2.1]heptan—-2-one,1,7,7-trimethyl-,(1S)- 3.54
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