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Abstract: The efficiencies of hydrodistillation-solvent extraction (HDSE), simultaneous distillation and extraction (SDE), solvent
extraction (SE), ultrasonic assisted-extraction (UAE), microwave assisted extraction (MAE), and simultaneous ultrasonic-microwave assisted
extraction (UMAE).in the extractionof L-borneol, isoborneol, and camphor from leaves of Blumea balsamifera (L.) DC. were compared. Three
compounds in leaves were determined by GC with six pretreatments, respectively. UMAE was the most rapid pretreatment method (extraction
time 305s). The precisions of six pretreatments all met the standard, with RSDs of less than 3%. GC combined with sixpretreating was accurate
in the determination of L-borneol (recoveries 86%~100%). However, HDSE-GC was the only method for detecting all three compounds
(recoveries 100%~105%). T he leaves of B. balsamifera from harvest period were determined by HDSE-GC and UMAE-GC, and it was found
that L-borneol contents in leaves harvested from mid-October to next mid-January were high, suitable for raw material in L-borneol production.
The study provides an accurate and reliable pretreatment method for the rapid analysis of L-borneolin B. balsamifera leaves and the best harvest
period of leaves.
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Table 1 Comparison of different pretreatment methods

ik AbRi(gml)  BARElG  AABmML A ARmL  EE hEMW Ak AR
HDSE 1:50 20.0 1000 300 #5 30 min 1000 0.6540.012
SDE 1:50 20.0 1000 60 30 min 1000 0.59+0.01°
SE 1:10 1.0 0 10 15 min 1000 0.57+0.01°¢
UAE 1:10 1.0 0 10 15 min 360 0.59+40.01°
MAE 1:10 1.0 0 10 60 s 400 0.56+0.01°
UMAE 1:10 1.0 0 10 30s A7 SOW 0.5740.01°¢

ok 100W

E: ARFH (a~c) AT RHAIL 77 ik b9 £k i fwdF R A2 BR824 £ 57 (p<0.05).
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Table 2 Method validations of six pretreatments
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SDE 2.11 1.33 148  94.16/1.92
SE 1.68 1.11 129  89.93/3.19
UAE 1.79 1.31 1.39  88.37/5.38
MAE 1.91 1.39 150  86.96/2.79
UMAE 159 1.31 142  87.36/4.13
A% i
HDSE  1.34 1.22 1.36  104.75/1422
SDE 1.51 1.29 1.32  73:35/9.68
SE 1.93 1.13 119 76.78/16.13
UAE 1.29 1.14 152 80.13/10.32
MAE 1.63 1.01 1.39  85.37/13.72
UMAE  1.68 1.31 1.32  78.28/11.26
oA i
HDSE  1.81 2.42 1.63  100.16/3.30
SDE 1.52 2.28 1.37  89.74/3.66
SE 1.58 2.61 157  61.42/4.53
UAE 1.93 2.67 129  75.38/11.19
MAE 1.28 2.33 148  65.98/5.61
UMAE 141 2.52 1.29  60.28/5.30
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