%33 BH T
201747 A

00D & MACHINERY

Vol.33,No.7
Jul . 2017

DOI:10.13652/j.issn.1003 —5788.2017.07.035

T i 57 32 BX & 45 B 15 A 0 90 B A L 2L il &l &

Analysis of essential oil extracted by subcritical fluid extraction from

honeyorange peel and preparation of microemulsion
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Abstract; The essential oils of Yichang honeyorange peel were ex-
tracted by subcritical fluid extraction, and the headspace solid-phase
microextraction coupled with gas chromatography-mass spectrometry
(SPME-GC-MS) method was applied to analysis the volatile compo-
nents and fatty acids. O/ W-type essential oil microemulsion was pre-
pared by using SE-15 as emulsifier to determine the optimum amount
of emulsifier, optimum ratio of oil-to-water and optimum homogeni-
zation condition of emulsifier for stable microemulsion. The results
showed that the yield of essential oil was 1% by subcritical fluid ex-

traction. And the volatile components in essential oil were mainly
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composed of hydrocarbons compounds and acid compounds, account-
ing for 58.68% and 40.34% of the total, respectively. GC-MS
analysis of fatty acids showed that the essential oils mainly include
unsaturated fatty acids, which account for 77.35%. linoleic acid ac-
count for 37.80% of the total. Saturated fatty acid mainly included
palmitic acid, accounting for 14.18%. To prepare the homogeneous
microemulsion, the optimum emulsifier content is 6 % , the optimum
quality ratio of oil to water is 1 . 25, the optimum homogenization
condition is;: pressure 50 MPa., the number is 4 times.

Keywords: honeyorange peel essential oil; subcritical fluid
extraction; SPME-GC-MS; volatile compounds; fatty acids; microe-

mulsion
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S 4l A SPME £ i, I 10028 0% B 40 min, F 240 °CF f 1%
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(2) AR 35— BT 1% 2% 1 - AR 338 45 fF - HP-5MS £
P B A A% FE (30 m X 0.25 mm,0.25 pm) ;s #ERE 036 BF
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100 g 60 CAE Fk i m REREFRG L1130
4 7tk 7K J5 2 i A A B R 9. 10 000 r/min 43 8L 5 min, 7E
40 MPa [EJ5 F ¥ BFAL 3 K.
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6% fE 100 g 60 ‘C KB T /K s 38 2 4 P17 A o I8 B o 28 5 1L
J5.Lh1:20,1:25,1:30,1:35,1:40,1: 45 B3k BT &
e AAS B2 A5 7,10 000 r/min 43 H% 5 min, ££ 40 MPa & JJ
T B 3 K

(4) 55T 2% 1 % 2L 0ORE A2 1 52 i < 2L Ak 0] 5 5 43 Bk
60, 7E 100 g 60 °C Z 8 T /K v 78 4 6 F Vs e B I & iR
Je s LA 1030 By K 5T b in A A B2 RS . 10 000 r/min 43
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Table 1 Two different ways of extracting the essential oil
from honeyorange peel %
$RBOREL WG PR ZE IO R A B FE B
1 1.06 0.94
2 0.96 0.93
3 1.04 0.82
4 1.03 0.92
5 0.97 0.88
6 0.96 0.93
""" THME  1.00£0.04  0.9140.04
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Bl ERAMHGELERS GCMS 47 % 8 TR HE
Figure 1  Chromatogram of analysis of total ion flow in volatile

components of essential oil from honeyorange peel
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(4. 63 %) (il fh 45 (3.72%0) L[ S-(E, ED ]-1-H1 J£-5-1. A Jik-8-
(- 2 H)-1,6-FF 28 — 45 (2.27 %) ca-TE M (1.89 %) , (3R-
SO 4 B 4- B3 (1- KL 200 6D -1-(1- 3 2 ) -
Wo (L1520 HeERmERymEg a5 R EAL81% . )
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Table 2 The volatile components identified of essential oil

from honeyorange peel
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LHFHD-1-Q-F I LI 3 - O I
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2,4-1-SE NI B3R O e
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21.938 - 0.69
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He 2 H)-1,6-30 5% 0
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27.506 N TR TR 0.69
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29.990 Ry 9.70

31.755 R 25.86
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Figure 2 Chromatogram of analysis of total ion flow in fatty

acid of essential oil from honeyorange peel

A B 2 AT 2 A BORT IS TR 1 GC-MIS [&] 3 £ %2
A 12 A @k g NIST. 11 [ 3i% 5 X e R A7 4 28 0 20 A
o2 LB - R e TR AR A — Al 2 A 45 AL 90 T o A R Y
FHX T 25 i R LR 3
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Table 3 Fatty acid composition and relative content of es-

sential oil from honeyorange peel

1 8 B} 7] / min [ AL/ EX X/ %
4.89 HH: R 0.17
7.60 R % R 0.24
9.19 + HBE R 0.08

10.88 Fr A R 14.18
11.18 + b R R 0.25
12.95 A3 0.18
13.90 RWAN 0.15
14.77 i JIg 1R 1.49
15.11 A 35.03
16.04 RIATHA 37.80
17.35 IV JFR R 3.94
19.60 WA 0.68

i 2% 3 WA, HE B BRI 32 2 R4 S O AR R s
B2 o i 5 R R Y 77.35 %0 JL APl AR & O 35.03 %4, Wi
FR &N 37.80% BB R T /N BRR R /B R R
M E RABART 190, ETR AR B 58 P, 50 2 A
EA 11 R I R L S A0 RN U R B Y 66,2000, 32 B R
TEIM AR (37.14 %) FIE BR R (19.06 %), S d . 7 B &
B2 A il H I i BR (37.80 %) FLEL R M AN R i BR (77.35 %) 7 &
H TN A (43 3R 37.14%,66.20% ) . 1 1 Bg Wi iR
32 R A AR R (14.18 %) AIAE JIE R (1.49%0) . A BETR .
P E R T FOBE R T L B AR A R L A R R Y A R AR
F1%.,
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2.4.1 TR BOS FLBORLAR BsZ ) 3 R B A R
A5 5 4 18 O FLIBORL AR 78 7 4 O T RE 2 Bl R A A R
FLIBBURL Y — (9 M B AT, 2 AR SR 4R L B AU R I kL
LA B KO 15 000 i}, PDI R 3% B 45 /)y o 42 W 0k i 2L 3 Ak
T AL R A

1221 30.40
’ ]
=
2 120f 10.35 E
£ = &
g 10.30 -z ¥
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114} E
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Figure 3 Effect of dilution factor on particle

size of emulsion
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750 FH 12 1 348, 7L 980k A% 38 T 06k /), PDI (B 76 — 2 38 [l Y
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Figure 4 Effect of emulsifier on particle size

of emulsion
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Figure 5 Effect of oil-water ratio on particle

size of emulsion

F4 HREHNIABRNENR
Table 4 Effect of homogeneous condition on particle

size of emulsion

Hi4%/nm

30 MPa 40 MPa 50 MPa 60 MPa
1 154.7 150.6 147.0 146.2
2 152.9 148.6 146.2 145.8
3 151.8 147.1 144.3 143.7
4 149.7 145.4 142.7 142.4
5 148.1 143.2 142.5 142.3

2 10 25 5 7 R S K B, FLIRORLAR AR AR IR R L T RE R
¥ Oy it R 2 JE . FBCR AR 2 /N kL 1 A B 3B B
N i A R R A RN A R N F - S W7 5 %
— R R . LA R R A JE ) 50 MPa, Y5 4 1K,

o % 4 R 3~5 nl i, ad DL b A IR 4 A LR
AL ETE 100~300 nm, Z3d ik 76 e £ A 00 T il 4 i iy
FLIBAT A Lo e A SR
3 ik

ARG 56 R T G B A R B SR IR B R RS
ot K 4 4T T SPME-GC-MS 43 87 » 3 5 ] 45 45 7 1k 7L
W S AT T R4 . 45 3R B L U I % 88 4% 28 T 32 4 TBORS
WAL 100, AT AE I iSRS SR T —FhE B k. HE
RGBS W R BN R AERE
SRR IR BRI R o B R 0.49% . KM IR R 2
B AL 05 R G P R 37.8006 TR 28 43 K il
R 2 IS T T B A L 3 R B A A S O R
WAL HA WS Iy, &tk 78 SE-15 FLAL
B ECh 6% KB E L 1 25 ¥R J) 50 MPa ¥ i
WHCH 4 I AT A% 0 FLWUE F 0L ke B
S MR E M . BCEL IR A TS A B, A i L I o 1 B
A—EWNSHERL.
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