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Comparison of three methods for extracting volatile oil from Saffron bio-residues
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Abstract: The volatile oil was extracted by water vapor distillation, ultrasonic and Soxhlet extraction
from saffron petals and stamens. The relative content in percentage were calculated with area normaliza-
tion by GC-MS. The results showed that 49 kinds of compounds were identified in total. Three methods
can extract 43, 27 and 21 kinds of components respectively and share 6 components together. The main
components are palmitic acid, linoleic acid, linolenic acid. In contrast, water vapor distillation can har-
vested the most variety of components such as linalol,eucarvone and cedrol etc.. What’s more, the rela-
tive content of safranal was 40. 31%. Soxhlet extraction can showed the highest extraction rate. In the
experiment of antioxident activity, three extracts were tested by DPPH, reducing power assay and T-
AOC test for antioxidant measurement, respectively. The clearance rate of water vapor distillation ex-
tracts reached 44. 17 %, which was the highest in the three extraction methods at the concentration of
280pug/mL. The Soxhlet extract showed the best result in reducing power assay and T-AOC test.
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FE & 4R AR, FOIC4R B#8 . LABORO-
TA4000 Jighh 26 AL . ZK-82 A #I HL25 T 146 ( 1§
AT H S8 3T, QP2010 I AH {2 3 — i 3% —
TFRHLEC AL (GC-MS) (H A 5 H /A Al  Mettler-
Toledo 43 MF KF- AE240 . JL-04A B} i b1 2.

CaCl, \IE C % 43 #7 4l . 2 R £ Tk 43 A7 4l T-
AOC 27 & (rg ot @ LR A R A D) \DPPH, =
AR (TCA) FF e . =&k,

2.2 H &

2.2.1 M2 BB 50°CHET S AR HL
KR 10 B 0 5 6 v i PR A7

2.2.2 REARAMES RKEFEM K 100. 0g,
FH/K ZE IR AR AT 4R B 2248 8h 48 i H & 1R
ZWRFERL 3 WA A /b  To K CaCl, F 4t 2,
b U B VR 2 e 7% R AN R R 4 ) A .

T

2.2.3 MFEHBZFRESY KERBG R 20.0
g A 150 mL 1E 2 %%, 100Hz #7 30 min J5, &
THE AL 10 ho JEsk CaCl, T4, U8 WE 28 08 K Mk
% )5 % .

2.2.4 RRJBGES REEFREBOM R 20.0 g, U
KAUEFE TRLEIRS D, HECHK T 70CTF
PRI, B 2 R AR IS R R T A 1k SR
MR AR E =R ]

2.2.5 GCMS &# &4 SMOEEMNE: TG
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i 1.0 mL/min; AR EFE s dEFE & 1 oL THE
P ARG E A 80°C (fAFF 2 min), L 15°C /min
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Tab.1 Chemical constituents of violate oil from saffron petals and stamens by different methods
F5  Umin [ax?] KRR A RIL 5 +/min [ax?] K7ER 7 Al B RIL
EZ S W) BEOD EED Ei WO BECH  RBEROD
1 3.022 DS 2.22 — — 25 11. 908 2 i 0.1 — —
2 4.675 R 0.12 — — 26 12. 834 SISk 0.25 — —
3 5.142 7 L1 0.11 — — 27 13.433 1,28 "W 0.57 — —
4 5.767 WL 3.61 — — 28 13.701 K AR R 6. 84 3.65 2.1
5 6. 401 75 i i 1.28 — — 29 14,763 O Y 7.06 — —
6 6.493 LI Tt 3.72 30 14. 836 RN 7.17 1.87 2.46
7 6.855 S0 SR R 3. 14 — — 31 15.192 DA 4.37 11.22 2.17
8  7.919 CRARI 3 40. 31 — — 32 17. 210 +H ki 0.32 11. 89 —
9  8.131 i 55 2 il 5.62 — — 33 17.525 + sk — — 1.7
10 8.253 e LB 0.56 — — 34 18. 225 e AN 0. 14 13.93 9.01
11 8.383 HHERE 0.46 — — 35 18. 425 HH:m — — 3.97
12 8.525 T By % 0.09 36 19. 217 —t 1.51 13. 84 11.52
13 8.850 08 0.17 — — 37 19. 6683 i AN ¢ 0. 65 2.15 36. 08
14 8.967  ILHEEL IR 0.22 — — 38 20. 260 e — 0. 60 —
15 9.045 bR A 0.62 — — 39 22.508 1P — 1.83 7.58
16 9.172 =Mk —W 0.30 — — 10 22700 b 57
41 22.812 ==k 3.22
17 9.415 FINR 0.27 42 22. 859 T 5 i 2. 83
18 9.994 T 1.25 — — 43 23.058 ke — 9.91 6.13
19 10.092 3,7-FHEEB 0,55 — — 44 24.850 LI T RN — 6.88 4,02
20 10.177 B 0.37 — — 45 26. 425 + = BEm — 0.76 —
21 10.568 + H ks 0.91 — — 46 26. 687 =1 e — 1.43 —
22 10.783 | —kuiig 0. 44 0.91 — 47 27.700  IF=4 Tk — — 3.12
23 11.381 i I iR 1.55 48 27.717 TR 7 R R 3.92
24 11.825 A G 0.75 49 28. 250 Fo il 1% 2.12
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Fig. 1  Determination of antioxidant activities of

volatile oil from different extracts methods

by DPPH
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