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1. Essential oil

2. Chavir or Chavil
3. Apiaceae

4. 3-phellandrene
5. a-phellandrene
6. a-pinene

7. p -cymene
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13.Total flavonoids content
14. 2,2-Diphenyl-1-Picrylhydrazyl (DPPH)
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9. Gas chromatography—mass spectrometry
10. MS library

11. Total phenolic content

12. Folin—Ciocalteu
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Table 1 Effect of different drying methods on chemical compositions of the essential oil from aerial

parts of F. angulate.

RT HAD RT HAD
Compound (min) SD FD 10°C 60°C Compound (min) SD FD 10C 60°C
a-Thujene 682 0.11 040 031 0.19 (Z)-Pinocarvyl acetate 1872 0.19 036 0.18 0.11
Cyclofenchene  7.22 15.09 21.65 15.77 15.02 Thymol 18.80 0.10 0.18 0.27 0.11
Camphene 7.54 1.53 1.69 1.67 1.50 a-Copaene 20.80 033 055 059 042
Sabinene 8.37 1.48 1.93 1.59 1.50 J3-Bourbonene 21.05 0.23 - 0.72  0.12
p-Pinene 848 155 258 1.82 1.58 PB-Copaene-4a-ol 21.17 021 327 037 0.13
JS-Myrcene 9.02 284 375 313 291 (E)-Jasmone 21.39  0.17 - 020 0.13
* 941 059 093 0.79 0.70 Italicene 21.42 - 0.23 - -
Phellanderene
O-Cymene 10.16 4.48 8.88 4.62 455 Methyl eugenol 21.51  0.12 021 033 0.09
Limonene 10.30 2.15 292 235 231 a-Cedrene 21.78  0.15 - 0.17 1.17
a-Naginatene  10.45 - 0.57 - - Caryophyllene 2195 0.15 030 054 0.12
Transsf- 4088 1499 201 1517 149 Cis-Chrysanthenyl 5 o3 = o283 - -
Ocimene propionate
S3-Ocimene 11.05 1.18 1.39 1.51 1.33 p-Cadinene 22.52 - 0.64 - -
a-Pinene 11.93  0.11  0.31 0.25  0.20 a-Acorenol 23.36 - 0.49 - -
y -Terpinene 1143 4.07 277 4.61 4.12 y -Muurolene 23.52  0.88 - 1.28  0.55
a-Terpinolene  12.27 035 1.30 0.66 0.52 S-Cubebene 23.65 1.21 - 544  1.33
Linalool 12.66 0.14 044 039 0.18 (E)-Methyl isoeugenol ~ 23.86  0.10 - 022 0.14
p-Cymene 13.29 - 0.51 - - p-Cyclogermacrane 23.93  0.63 - 0.78  0.59
Trans- 1355 220 329 248 215 Trans-Verbenyl 2406 042 - 071 039
Verbenol isovalerate
Allo-Ocimene  13.57 0.19 0.60 0.39 0.11 a-Himachalene 24.14  0.20 - 031  0.19
Myroxide 13.69 0.19 045 032 025 Trans-Cubebol 2434 0.16 - 022 0.11
Cis-Verbenol 1399 0.81 081 094 0.72 o-Cadinene 24.54  0.33 - 0.56  0.41
(E)-Pinocarveol 14.67  0.35 - 046  0.33 Viridiflorine 2471 0.15 0.82 0.18 0.11
Borneol 14.82 088 0.57 1.67 1.05 y-Elemene 2539  0.62 - 0.88  0.74
Terpinene-4-ol  15.14 024 029 0.53 0.32 Neryl (S)-2- 25.74 161 042 187 L.55
methylbutanoate
p-Menthane 15.29 - 0.85 - - Spatulenol 25.89  0.68 - 0.79  0.62
a-Terpineol 15.58 031 021 0.88 0.29 Ledene oxide-(I) 26.01 0.25 - 0.20  0.20
Myrtenol 15.74  0.29 - 021  0.20 Germacra-D 26.67 3.14 138 346 3.21
Verbenone 16.12 043 099 0.88 0.1 Thujopsenal 27.24 - - 0.27  0.09
Cyclopentanone,
Carene 17.58 0.15 - 0.16 0.12 tetrakis(1- 3636 144 043 1.50 1.51
methylethylidene)-
Bornyl acetate 18.46 4.57 7.23 7.94 5.22 Total Identified (%) 74.74 96.97 93.54 76.92

RT: Retention time; SD: Shade drying; FD: Freeze drying; HAD: Hot air drying.
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Fig 2 Correlation between total phenolic content
(TPC, mg GAE/g) and total flavonoid content
(TFC, mg QE/g) of essential oil from aerial parts of
F. angulate dried using different drying methods.
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Fig 3. Antioxidant activity of F. angulata essential
oil in term of ferric reducing antioxidant power
assay (FRAP). Different lower letters indicate
significant difference (p<0.05).
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Fig 4 Correlation between total phenolic content
(TPC, mg GAE/g) and ICs, (mg/mL) of essential
oil from aerial parts of F. angulate dried using
different drying methods.
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Table 2 Antiradical scavenging activity of
essential oil from aerial parts of F. angulate
against DPPH and ABTS free radicals.

Sample DPPH ABTS
(mg/mL) (mg/mL)

SD 6.647+0.86°  4.279+0.49°

FD 5.614+0.25°  3.368+0.62°

HAD 40°C  6.137£0.39°  3.73840.31°
HAD 60 °C  6.448+0.42¢ 3.998+0.48 ¢

BHT 3.465+0.19° 2.065+0.15°
SD: Shade drying; FD: Freeze drying; HAD: Hot
air drying.

Different lower letters in each column indicate
significant difference (p<0.05).
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ARTICIE INFO ABSTRACT

Article History: Drying is one of the most common and effective techniques for maintaining the
quantitative and qualitative characteristics of medicinal plants in the postharvest
stage. Thus, in the current study, the effect of different drying methods including
shade drying (SD), hot air (HAD; 40 and 60 °C) and freeze drying (FD) on the
extraction yield, chemical compositions, total phenolic and flavonoid content and
antioxidant activity of essential oil from aerial parts of Ferulago angulata was
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investigated. The results revealed that the drying method has a significant effect on
the studied properties. The lowest (0.89%v/w) and the highest essential oil

Keywords: extraction yield (2.5%v/w) were obtained for SD and FD aerial parts of F. angulata,
Ferulago angulata Boiss, — tespectively. The identified chemical compounds using gas chromatography-mass
Essential oil, spectrometry represented 74.74-96.97% of the essential oil. Cyclofenchene (15.02-
Freeze drying, 21.65%), Trans-3-Ocimene (14.90-20.10%), O-Cymene (4.48-8.88%), Bornyl
Hot air drying, acetate (4.57-7.94%), -Myrcene (2.84-3.75%), y-Terpinene (2.77-4.61%), Trans-
Biological activity. Verbenol (2.15-3.29%), Limonene (2.15-2.92%), p-Pinene (1.55-2.58%) and

Germacra-D (1.38-3.46%) were the main chemical constituents of the SD, HAD and
FD aerial parts of F. angulata essential oil. FD preserves the maximum chemical

[ Downloaded from fsct.modares.ac.ir on 2024-04-27 |

constituents and increasing temperature in HAD reduces the amount of chemical

10.52547/fsct.18.08.10  constituents of the essential oil. Total phenolic content of essential oil from FD

(188+0.23 mg GAE/g), HAD 40°C (185+0.31 mg GAE/g), HAD 60°C (169.56

+0.26 mg GAE/g) and SD (167.03+0.19 mg GAE/g) were almost more than twice

the total flavonoid content. The highest scavenging activity of DPPH- and ABTS

based on ICsy were obtained for FD sample and were equal to 5.614+0.25 and

3.368+0.62 mg/mL, respectively. In addition, the FRAP of essential oil from FD

aerial parts of F. angulata was obtained in the range of 5.923-11.074 mM

*Corresponding Author E-Mail: ~ FeSO,4.7H,0. Finally, it can be concluded that FD could be a suitable method for
aganjloo@znu.ac.ir drying aerial parts of F. angulata.
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