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Research progress on extraction technology and biological activity of Cyperue
Cyperue esculentust L. oil

FU Yao, ZHANG Dong-Ju, BIE Hai"

(Zhengzhou Academy of Agricultural Science and Technology, Zhengzhou 450005, China)

ABSTRACT: Cyperue esculentust L. oil was a kind of high-quality edible oil rich in monounsaturated fatty acids,
protein and other nutrients. This paper reviewed the main extraction technologies of Cyperue esculentust L. oil
(supercritical CO, extraction, subcritical butane extraction, pressing, leaching, aqueous enzymatic extraction, aqueous
extraction, ultrasonic-assisted extraction and microwave-assisted extraction) in recent years. By summarizing and
analyzing the characteristics of different extraction technologies in practical operation and their effects on the basic
physical and chemical properties, fatty acids, sterols, vitamin E and volatile compounds of Cyperue esculentust L. oil,
it was suggested that the development of Cyperue esculentust L. oil in the future could focus on 3 aspects: Optimizing
the key machinery and equipment of traditional oil extraction technologies (pressing, aqueous extration and leaching)

to improve the quality of oil and reducing the production cost of new oil extraction technologies (aqueous enzymatic
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extraction, supercritical CO, extraction, ultrasonic-assisted extraction, subcritical butane extraction and

microwave-assisted extraction) to increase the popularization feasibility, strengthening the cultivation of new

varieties of Cyperue esculentust L. oil with high oleic acid and increasing the research and development of its

functions, so as to be beneficial to the industrialization of Cyperue esculentust L. oil.

KEY WORDS: Cyperue esculentust L. oil; extraction technology; physical and chemical properties; fatty acids;

sterol; vitamin E; volatile compounds
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JBE B 5 G T AR A S SRR EALR 1.61 mg/g,
1 AARAE S 2.52 mmol/kg.
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WP IR IR R o . AR & AN TH], X
AL TR M 73 S MEUHE T s e RO T o o M TS A e 4 VT
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fAREUT 5, iX AT e TR R v (K2 5 T S B0 T g 4
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B RMR YO IR . BEIRER . IR . WERTR S,
oAl R 9 & e i F H AR RN IR, W R & ht7E
8.62%~12.45% . BL A SE VRN 2 PR 3485 57 R Bt ol B A B
WX v S AT RR IR, 15t B S v R A
Fr2EiE, XRS50 i B A PRI . RO DR AR
P EAS [ S 30, Frh BRI B CO, AE U e 4 B
FEBGEP R AR A AL 70%, HABREEE RS
TR Er B e T4% /547, X ] Re-5 PRI 7 v A 2 G A
Z RN ZEHERS WA K B, 7ESEAT v S E
FeARGEFERT, X 37 22 PR & RZ 0 9 28 U 2% o v 28 2K IR A
HIRAL, JrBEIs B H bRAR R A BRAR
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Table 1 Quality indexes of Cyperue esculentust L. oil obtained by different extraction techniques

JRFED:
Y5 (=L IR CO M WIRA T RN Kk 2k WA A G
IR HE/(2/100 g) 0.061' 0.091%, 0.06"7" 0.3301 0.4811 0.03!"7
HihER% 25.520121 241802 31.2301 31.890"2 23.815%
R /(mg/g) 0.55119 22021 2 99ll0 5 21 0.4411 0.4911 3262 1.07%4 1.3
W EAE/(mmol/kg)  0.00M, 0.11%2  0.101', 0.08%2 0.0111 0.0011! 1.5424 2,004, 0.01%
fEhzs R T R Rl BH HREY

TE: SRR T, TR
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F2 TEHRBE A BT MEERHRESEMFIE(%)
Table 2 Effects of different extraction techniques on the content of major fatty acids in Cyperue esculentust L. oil (%)

— JEFR ik ﬁ;ﬁ;’;ﬁ“ Kk fgfff ﬁ;‘gﬁﬁﬂ xSt
FhER - - 11.93 - 1234 - -
EHHEER - - 2.93 - 247 - -
tlifizd - - 74.85 - 74.07 - -
MEIMAR - - 8.62 - 9.30 - - - [24]
TERRER - - 0.49 - 0.41 - -
TR - - 15.18 - 15.08 - -
ANHIFIREII TR - - 83.96 - 83.75 - -
AR - - - 12.54 - - -
TR - - - 2.57 - - -
HR - - - 69.58 - - - - [43]
BIATH I - - - 9.42 - - -
ANHIFIRETR - - - 80.29 - - -
FhER - - - - - 16.65 -
EHHEIR - - - - - 371 -
iz - - - - - 64.72 -
PIHAR - - - - - 12.45 - -
TeLERR - - - - - 0.86 - - [33]
TuFIRRIVIER - - - - - 2230 -
ANHIFIARIITR - - - - - 77.70 -
FRRIIRIVITR - - - - - 64.98 -
ZAFEN TR - - - - - 12.72 -
FhER 12.95 13.03 12.99 - 1271 - - 12.54
EHHEIR 249 2.40 2.58 - 2.59 - - 2.09
TR 74.32 74.22 73.70 - 74.26 - - 76.04
MEIMAR 9.55 9.59 9.87 - 9.68 - - 8.78
TERRER 0.68 0.76 0.86 - 0.76 - - 0.55
HuFnREIER 15.44 1543 15.57 - 1530 - - 14.63
AHIFIREIITR 84.56 84.57 84.43 - 84.70 - - 85.37
ZAFIEN TR 10.24 1035 10.73 - 10.44 - - 9.33
FhER - - - - - 14.58 -
EHHEIR - - - - - 2.68 -
tlifizd - - - - - 70.64 - - [34]
MEIMAR - - - - - 10.65 -
M IRRRR - - - - - 0.50 -
FhER - - - - - - 12.75
EHHEIR - - - - - - 2.56
iz - - - - - - 73.96
MEIMAR - - - - - - 9.37
TELERR - - - - - - 0.40 - [30]
TR - - - - - - 16.00
AHIFIRRIITR - - - - - - 84.00
HAIFIREIITR - - - - - - 74.50
ZAFIRRTIR - - - - - - 9.50

[20]
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AL §55 P 2 — 0 ] 3 e AL I T A A A T 0
I ) TR T R JR L0 5 7 3 i A 5 1 5 B (24
1000 pg/g) e THIHM (2 100 pg/g), —FhE B0 i {5
fEr PN UO S, 26 3 X R A BB A A5 S A i 5 3 5
O R T BT, IR S R R AR -
i, SRR e, b g4 S R
U R 7EEES B R A T, R IA S IREIATE
BRI BEROR B T W A M MUK R :, 3] 2
SR ALY AR A B Ak TR R AR M T PR AN, E
AT BT 655 B o 2022 XBAUR O A T R A T
I CO, ZEBUR NG F T e 26 IO S IO 0 =27
WA i B, 3 b vk v i S R A A
TCH B 2R Rl AN T, 2l Rz A A Ik v5 2 AR W

JEVAEFNR R AR I AR rh A5 0 B K B s R
FE AL BRI Y, 3K AT RE ST v LR R D Bz s 55 B
PRBCSCRA P ARE FREFSE R, AT I AR
YRR S, T4 AE X v SR Ak B DL R B
B IMAFL P R EE R .
232 %(AZE

VE —fEAPEAl. PUE. DiRIIERNEEERY
JR, e ARGEREIE AR BRI wh B 36 2 — 19500 AR
P ooy TSR] 03 R A B BRI T = K2, Rkt
A R F RN BN a. By A1 54 Fh, HpAEYE
PER R 2 o-2E T W) (a-tocopherol, a-TP)®!. 3 4 Sl T
AN FEEEBEARGFAT MBS E Il o-TP & 881 VE B& i,
PERATH, ANEFEREARIMISEM VE W& B4R
[RIFE B A 52, AR SRR o-TP F1 VE & 4 il & B A R
HEFE s OIS T e 4 > VTR A > v ik 1
TR HPELAEIREL VE PUBCREERI I TR AL, 7ThE

R3 FEHREEARI TS Eih T 2 SR T E RN

Table 3 Effects of different extraction techniques on total sterols and major monomers in Cyperue esculentust L. oil

. £ H/(mg/100 g)
Jsiket TR - - - - - -
HE Pz I CO ZEM: IR T ARk Bk INITEER
pENii 220.04 256.41 - 271.26 217.60
S SR 41.81 50.06 - 5447 4245
7S 47.59 5321 - 60.24 46.04
AT 130.63 148.74 - 165.18 129.11
Wy JENiy 278.59 28348 281.26 -
paNti 221.90 241.20 - 251.04
B SR 5 3248 37.13 - 39.49
S 41.61 44.86 - 47.11
PAESEE 14781 159.19 - 164.43
paNii 209.24 250.48 - 243 86
ot FahiEE 3125 39.96 - 37.81
ARBRBHBE 7S 38.96 45.96 - 48.88
BT 139.02 164.56 - 157.18
F4 TEHEBEARIETEHF VE 2 EMFNE
Table 4 Effects of different extraction techniques on the content of VE in Cyperue esculentust L. oil
ekt VE 415 P me/100)
TRHEAE R HIGS COZEuE: WA TRk Bk
W a-TP 1537 19.22 - 2741
BB R VE i 30.94 37.58 - 5437
o a-TP 13.28 18.37 - 25.67
RSB VE G 27.56 36.98 - 51.05
TP R HRZE VE ikt - - 65.70
NN a-TP 16.77 1622 - - 1333
BB R VE i 24.42 25.12 - 20.70
» a-TP 14.87 14.64 - - 13.69
MR P e
VE B 23.17 23.39 - 21.46
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R M SRR I R A R VE s 2,
I FE T e A BGE AL BRI YS Sl R VE 5 S R BUECR
BT ML, XTI AE T B o> 1451 S RE otk 5 55 1
PRI A, A E TR A TS . Bl
TEEARIL VE RO R R IRCRANEE, IR CO, A UL
PEPOSCR RAF . TP B AR PRI, 0 5 2 it B Ak B il
I Ib I TE VE B iR R S L T AR T B
A FEA IS R R, 3 A B R b AR B A o
I BRRERSTE — R AT B T IhIb Rl o VE R9ARHL,
RO BRI E ST
233 BEBAEY

BRI R B R e ) o S AEAR KRR IE F 5
T B BT PR R ) AR Tl e 2 B A 2 )
BRI AR AL B R AR AL S I R, =
BOP A R RS PR SR & AT AR, 2 TS A
P RIRS 4 3% 5 HUge T AN TR SR B Al 5k o
RIS I FE 0 K B, IAMEE R MR IR AE PR IGE A 1k
BRI TT 22 S AW, (H R AL TR AT BeAE I
USRI B COp AR AERIBUE KA S W )y i e
o XBUEAFEIHT 4 Fh AR 6 KR 5 TR
BIPIOLIT 5 PR RESE MRS, PR IL L A 2%
WA, Wl F T e A BGR SRR FBR, #h A CO,p A
IR FIRESS . I ECVH A 4 SR IE AR AR 1 il

YRR A SR LI, BImF CO, ZKMEA 34
B, FEMEA S1RN, RILEER 59, JKEHESRR YRR
Z, IKF] 70 Fh, 4 MOTEIAT RIS YA 22 R H
h, EIR A COp ZEIUE FE 2R RIS Y R G
(36.71%)HITEZAL A 11(23.21%), S AL &1 T
FORRG AT W5, Hbsih E24E R B W L&
P1(25.64%) FEE AL A 90(22.81%), Kt Kk AL &9 0 T
B A 4- O AE-2- ARSI A IR R
&Y M k2 A1 (31.07%) FIEE 2210 & 41 (12.93%),
REERIRAL G YR T . 2-2H-3,6- — H BEML MR FIATI A G ;
KL 32 SR A W) TR AL 1 (45.66%) FITEE S L
FWI(19.57%), KHEERIRALE Y0 ERE . AT 4- 208
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