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Extraction of Terpenes from Sage (Salvia officinalis L.)

Seung-Wook Baek and Min-Jung Ko

Department of Food Science and Biotechnology, Global K-Food Research Center, Hankyong National University, Anseong 17579, Korea

Abstract

Sage (Salvia officinalis) contains various active compounds, including flavonoids and terpenes. In this study, the terpenes content,
including camphor, borneol, and eucalyptol, was analyzed. Both subcritical water and conventional solvent extraction methods were
used. Using subcritical water extraction, the optimal extraction conditions were determined based on temperature and time to
selectively extract the desired components from the sage. These optimal extraction conditions were as follows: camphor (130°C
for 5 min, 2.731£0.39 mg/q), borneol (130°C for 5 min, 0.72£0.07 mg/g), and eucalyptol (150°C for 5 min, 0.51£0.03 mg/g). A
comparison of extracts obtained via subcritical water extraction technology and various solvents revealed that the extracts obtained
using subcritical water extraction had higher levels of all three components. This indicates that subcritical water extraction is more
efficient and faster than traditional solvent extraction methods. Moreover, these results suggest that subcritical water extraction
technology has the potential to be applied as an eco-friendly alternative to traditional extraction methods for obtaining active
compounds like terpenoids.
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Table 1. Chemical properties of terpenoids in sage
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Fig. 1. Schematic diagram of subcritical water extraction instrument.
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Fig. 2. Gas chromatography chromatograms of standard (0.5 mg/mL)
camphor (A), borneol (B), eucalyptol (C), and subcritical water extraction
extracts at 130°C for 10 min from sage (D).
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Table 2. Effects of extraction temperature and time on subcritical water extraction of camphor, borneol, and eucalyptol concentration

Extraction condition

Concentration (mg/g)

Temperature (C) Time (min) Camphor Borneol Eucalyptol
5 2.08+0.19% 0.57+0.05® 0.25+0.06"
110 10 2.03+0.20°° 0.55+0.03% 0.23+0.01%f
15 2.28+0.01% 0.60+0.01% 0.26+0.02°
5 2.73+0.3%° 0.72+0.07° 0.37+0.01"
130 10 1.94+0.22%° 0.58+0.06® 0.24+0.01°%
15 2.38+0.20% 0.62+0.05°° 0.26+0.02°
5 2.31+0.39%¢ 0.62+0.05°° 0.51+0.03
150 10 1.82+0.22% 0.54+0.05° 0.19+0.02%
15 1.97+0.20%° 0.58+0.07%* 0.21+0.03%
5 1.97+0.03%° 0.60+0.02% 0.20+0.04%!
170 10 1.97+0.13%° 0.57+0.03® 0.18+0.02°
15 2.09+0.27% 0.63+0.04% 0.19+0.02°®
5 1.98+0.35%° 0.65+0.08% 0.23+0.05%f
190 10 1.84+0.20° 0.59+0.05% 0.13+0.02%
15 1.99+0.27%° 0.61+0.05® 0.14+0.01%*
5 2.02+0.39% 0.66+0.08™° 0.19+0.05°%
200 10 1.81£0.16® 0.57+0.04® 0.12+0.02°
15 1.74+0.23° 0.58+0.02% 0.11+0.09°

Duncan's test at a significance level of X0.05, means in the same column with matching superscript letters are not differ significantly (n=3).

Hop &2 2204 o] FA5H A4k ol GEs= gt
g gdoEcis A1 4uel 9ASIcHHe et al., 2012; Jiménez-
Carmona et al., 1999).

FEE00 CE HEHSF S 2t

gt FE8TE ol8sl] A5 TR A8 & 9
< °l831o] AlejAlell =l e Hl=dTe] FE8FS Hlast

T Table 3). 2&80i= &, 30% OfEkE, 30% OPIES o] 8519
om HE 60T, 30 min F% &1t £ &= 3 FEEE
ZtATEntE T e BAe A3l A, HavlE, 193 4
£9] S 27} 0.3120.01 me/g, 0.07+0.03 mg/g YR, -FZH
E2 7%0| HX oot LB oA FEXAME 7H
H]ZA4o] =2 H| A &2 250 [S0TOA] & FEu|= A%

LERH it o] Alejxlefl ghrEle] k= El=dlF SolM = 7dd

Table 3. Comparison of terpenoids using subcritical water extraction (optimum condition) and solvent extractions (temperature/time of 60°C/30 min)

Extraction methods

Compound (mg/g) Subcritical water extraction

Extraction solvents

(optimum condition)

30% ethanol 30% acetone
Camphor (1§5§ig3§3.m 0.31£001° 1.88+0.35" 1.95+0.15°
Borneol (1%%%%%”) 0.07+0.03° 0.35+0.20° 0.34+0,02°
Eucalyptol 051008 0.34+0.04° 0.35+0.04°

(150°C, 5 min)

Duncan's test at a significance level of X0.05, means in the same row with matching superscript letters are not differ significantly (n=3).

ND, means not detected.
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