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Extraction Technology of Squalene from Armeniaca sibirica Leaves

PENG Yan-fang, DUAN Xiao-wei, XU Yan-yan, LI Jie
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Abstract: In October 2016, leaves were collected from 20-year Armeniaca sibirica in Chengde, Hebei province. Leaf oil was extracted by
supercritical CO, extraction technology, and analyzed by gas chromatography-mass spectrometry. 20 compounds were identified, including squalene,
alkane, unsaturated fatty acids, esters, phytol, etc. Among them, squalene occupied 38.49% of essential leaf oil. Extraction technology of squalen was
conducted by single factor and orthogonal design tests. The result demonstrated that the best technology was as follows: extraction solvent of
petroleum ether (60-90°C), extraction temperature of 60°C, solid-liquid ratio of 1:10, and extraction duration of 2.5 hour, squalene content extraedted
of 0.219%.
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1.1 MRIENEE

111 AR RERHILAH T 2016 4F 10 H 10 H R B FACEARETT B UL, 23 4 BRI R (R84 20 a,

W44 10 cm ) HARPE REALPY AN 7 1) 45 SRAii £ 200 g &0t IR A 35) . — R4 v T X4 120°C 4 5 min,

T 70CHFREE, REHEYUGTE, o 100 B, PrSeasHE T I M0 e, S B

MR ZE N B TR ES/KEY) 5%, Frig, i 20 BIf, KBRS e Tes e T LU Mg iide

Vi B T

1.1.2 Al 30 ~ 60°CHLFRHI A TMEE . 60 ~ 0 CHEFEAYATMEE . IR LE /M4l MiEkibrfesh (I H RER

IR E M HARG IR 2 7).

113 & E5#%% TRACE MS 2000 BISAH - BS B X ( 21 Finnigan 247] ) . FA1204B B4 Hr R
(ISR AR AR ) 5 284 HH-1 ZURAER/KIR S (VT A ST s Es h AR A v ) 5 101-2A

BRI PSE XA (R R RERARAR] ) 5 ZEE (Agilent) 7820 BISAHM IR,

1.2 RKEr5E

121 A e A LA SR H SEF-CO, i o FREX 10 g T4 8 LU A S RON A SR A7 /N

P, T 40°C, 27.58 MPa &M T4 2 h, $REEEHRG, FHREWMCEA/ NI P O, (RAFAE 4TRYIK

Farf, LUEBEST GC-MS 4347,

1.2.2 GC-MS 4% DB-5MS BAF it (30 m x 0.25 mm x 0.25 um), SALIREE 280C; FHEFEF: WILAILE

80°C (1 min) , L 5C-min™ FHEHEEFE 150°C, FFLL 3T -min™ FHEMETH 2 180T, ARELL 7°C-min™ FHiR

HRTFE 260°C, 4ERF 20 ming FHAHE 1.0 mL-min™, El EEE, B FIREE 200C; I FREIEH miz (i

TH B A AR ) 40 ~ 610,

123 AMEELAY  Agilent il HP-5 (30 mx 0.32 mmx 0.25um) 4305, #FRECITEEA 300C, KIAES

TALKEIES (FID) i 300°C, #E 270°C, FAHEE 2 mL-min,

124 B  FEBHRBUA B RFREES: 32.8 mg, FA IMEEAE, F 10 mL K 2HER, iR 3.28 mg-mL™,

WHARE, HXi5E] 0.328, 0.164 mg-mL™ AUFRHERR, SEISSASEI, BENLAH A RbrE ik E S

WETRIARAI PRI 26, WRE SIERIFRN R R R

125 BEZFRE DUl ARG SN, 2RI R R . $RBGREE . 3RBUER 4 A4

SRR N FF T 22, o Pe ) 4374 1.0, 1.5, 2.0, 2.5, 3.0 h; RHELS A4 1:2, 1:4, 1:6, 1:8,

1:10 (g-mL?) , $RBUREES%14 50, 60, 70, 80, 90°C, IRBUARISHIH 60 ~ 900CHIAMMEE, 30 ~60TCTHIA

T, ke, FHEE 3 RCPATIER, PO TIE . e A A R AR E ) 2 h RHAH 1:4 (g-mL™) |

PREGRPE 60°C . $RHUEF 60 ~ 90°C YA iHifik .
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Table 1 Orthogonal test design of three factors and three levels
RS $REE)/h  ORHE(@-mLY)  IRBURE/C RIS PREEE)/M BHEEL/(g-mL™) FRIUR B/ C

1 1(2.5) 1(1:6) 1(60) 6 2 3 1

2 1 2(1:8) 3(70) 7 3(3.5) 1 2

3 1 3(1:10) 2(65) 8 3 2 1

4 2(3.0) 1 3 9 3 3 3

5 2 2 2
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Figure 1  Total ion current chromatogram of oil from A. sibirica leaves
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Figure 2 Comparison on mass spectrum of squalene between standard and t=39.97 chromatographic peak (Figure 1)
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Figure 5 Effect of extraction temperature on squalene yield Figure 6 Effect of extraction solvent on squalene yield
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2.3 EXRBLERDH

DUSREEE) (A) | BHGH (B) | $REUGREE (C) EAKWFRALE, Z/KEAEERBGEFILTTH e

SRMERR, PATIERIRE, R BRI RIINE 2, W 2 L, SREHEEGETILAH e Sy
wmk¢mfh C>B>A, RMEBURE R A, R ILK, $eBElgnm, 6% K EN K EE,
HEA RIS e R T 250 CiBsA,, BEIRBUEE R 60°C . BhiH A 1:10, $2EHFE)1A 2.5 h;
M EEWER R EE T 2R A5 6 TG, B CiB:A. KIZ C, B HEWE SITHEERE 5, WHEAH
EWE SRR A—S, HBWERE A, B KPS, B 3.0 h, MiitE4E2RE FE A RS —K PR,
B 2.5 h,

®2 EXRKBW L (3°) RER
Table 2 Orthogonal test Ly (3°) and results

L Alh B/(g-mL™) cic U THIAL(210 nm) LA fR s & B (mg-g ™) ik
1 2.5 1:6 60 109 890 394 2.14 2
2 2.5 1:8 70 82 977 979 1.62 6
3 2.5 1:10 65 104 009 997 2.03 3
4 3.0 1:6 70 56 936 979 1.11 9
5 3.0 1:8 65 94 446 864 1.84 4
6 3.0 1:10 60 11218 133 2.19 1
7 35 1:6 65 81 010 808 1.58 7
8 35 1:8 60 74322 135 1.45 8
9 35 1:10 70 88 783 122 1.73 5
K, 5.79 483 5.78
K» 3.17 491 5.45
Ks 4.76 5.95 4.46
kg 1.93 1.61 1.93
ke 1.06 1.64 1.82
ks 1.59 1.98 1.49

W2 R 0.34 0.37 0.49

FIiF C>B>A

KT Ay Bs C

s CiBsAy

A K, Koy, K ARREFNET 1, 2, 3AKPHSINANRIRL RN ki, ko, ke 350 Ki, Ko, KsHUFIME

2.4 EXRINERLE

BT HEWER RN mET 25T (CBA) SRR BRI 2504 (CBA ) A3, Kt
Tt FRPIRMRIR T 2R TIIEIRE:, SARKESE 3 K. 49K, HEWENRETZHME CiBA,
AR LA AR S R 211 mg-g™, TR AR BT 2.5 CiBoA B EIRILIAS i) & &k 2.08
mg-g’; FREIGRM, MEZAFEHEDEEER . MEERERE, 1REURISHRERE LA Ak &S 2
Mgt/ s FEMAEFE EATLYEAPRE . BEARRCAS e R, SeHurtia) Ll 2.5 h S hF.
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2RI AN IE A IRIG AR A M M e s e RS T 245 $RBUA IR 4 Tk 60 ~ 90°C, $RBUEE N
60°C, BHAHL M 1:10, $2HUHE] A 2.5 h, HHRASREICT ZARBUE RIS T M e & B il ik 2.19 mg-g™,
PAE %R 0.219%,
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