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Abstract: Objective On the basis of comparing the extraction efficiency of volatile oil from Guanghuoxiang (Pogostemon cablin)
with ultrafiltration membrane and vapor permeation membrane, the application range of volatile oil extraction from traditional
Chinese medicine by membrane method was put forward, and the key technical problems in the process design were analyzed.
Methods PVDF membrane materials were selected, and UF and VP membrane technology were used to extract the volatile oil
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from P. cablin. The comprehensive analysis and comparison of UF and VP membrane technology on the extraction efficiency of P.
cablin volatile oil were analyzed from the aspects of yield of volatile oil, the physical and chemical properties of the volatile oil
before and after membrane separation. The extraction process of the volatile oil of P. cablin by membrane method was compared and
analyzed, and the key technical parameters of the new process design were proposed. Results The yield of essential oil by UF and
VP membrane methods was 84.87% and 78.46%, respectively. In terms of chemical composition, PVDF membrane had a certain
influence on the affinity and permeation of alcohol and ketone components in the volatile oil of P. cablin during the process of VP
membrane separation. According to the results of infrared spectrum detection, the peak intensity of functional group of the oil
permeated by PVDF membrane in the process of VP membrane separation was significantly weakened in the range of 3600—3650
cm™, that is, the alcohol and ketone components in the volatile oil were trapped by PVDF membrane in the process of VP membrane
separation, which had a significant impact on the permeation of alcohol and ketone components. Conclusion Both ultrafiltration
and vapor permeation are better methods for the enrichment of essential oil from P. cablin. Compared with ultrafiltration, VP
membrane technology has better separation effect on essential oil from P. cablin. The ultrafiltration method tended to enrich the
oxygen-containing groups such as alcohols and phenols in the volatile oil of P. cablin, while VP membrane method tended to enrich
the alkenes. Membrane technology is a new separation technology, the design and optimization of its separation process has an
important impact on the separation system.

Key words: Pogostemon cablin (Blanco) Benth.; volatile oil; ultrafiltration membrane technology; vapor permeation membrane

technology; key technical parameters of process design; oil/water separation
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Fig. 2 VP membrane separation device
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Table 1 Gradient of temperature programming

FHE R /(°C -min?) BEEIC LREFI [E]/min
0 50 2
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2 130 0
5 160 0
12 240 0
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Table 3 Comparison of contact angles of water, P. cablin oil
and P. cablin oil-water mixture on two PVDF films

Table 2 Comparison of essential oil yield of P. cablin o PVDF 4 /(9
. TS - —

through two enrichment methods B KBS
i1 €50 NIU 1115767/ N & <31 115784 ) We/% K 64.78 87.93
g 15 12.73+0.43  84.87+0.76 JUREE M 28.27 30.79
HIRBIE 15 11.7740.05  78.46+0.21 ] KR AW 48.26 66.16
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Table 4 Comparison of constituents of essential oil of P. cablin
FHXT & 5%
tr/min &Y CAS TR
Fol EIEEEEER ARBEEE SN
457  B-HHEM (B-myrcene) 123-35-3 CioH16 0.21 0.20 -
514  a-FAME Co-terpinene) 99-86-5 CioH1s 0.15 0.13 0.10
6.16  y-fayifi (y-terpinene) 99-85-4 CioH1s 0.05 0.03 -
7.31  JikEEE (linalool) 78-70-6 CwoHs02  0.08 0.06 -
1075 o-fAVMEE Ca-terpineol) 98-55-5 CwoH102  0.14 0.14 -
11.05 4-JENEEZRFEE Cestragole) 140-67-0 Ci10H120 1.15 1.14 1.12
1126  B-Hi#&M (B-elemene) 515-13-9 CisH24 0.06 0.05 0.06
11.83  o-EEWE M (a-caolinene) 17699-14-8  CasHz4 0.02 0.01 -
1291  B-ffr# (B-carophyllene) 87-44-5 CisHz4 0.23 0.06 -
1344 B-BEEKEME (B-putchoulene) 514-51-2 CisH24 0.78 1.20 48.17
1477 o-1EWRME C(o-famesene) 502-61-4 CisH24 0.68 0.70 0.53
1555  o-WAIARM (a-guaiene) 3691-12-1  CisHas 7.42 6.91 6.65
15.68  PHZEM (seychellene) 20085-93-2  CisHas 5.83 5.25 8.62
16.28 o-) #&M (a-patchoulene) 560-32-7 CisH24 2.52 2.26 3.78
1645 o-FIFEM (a-bergamotene) 13474-59-4  CasHz4 0.32 0.52 454
16.50  a-#i#J# Ca-bulnesene) 3772-93-8  CisHas 0.13 0.02 -
18.49  o-HfAME (o-himachalene) 1461-03-6  CisHz 0.54 0.31 0.19
19.75  H)EmE (spathulenol) 6750-60-3  CisH2:0 1.26 1.19 1.23
25.75 ] &M (patchouli alcohol) 5986-55-0 CisH2O  56.58 62.25 22.86
2797 RN (pogostone) 23800-56-8  Ci12H1604 7.96 3.36 0.19
31.87 &AXKEE (farnesol) 106-28-5 CisH260 0.06 - 0.06
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Fig. 3 Fingerprints of crude oil, ultrafiltration enrichment
oil and vapor permeation enrichment oil
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