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Abstract; In order to obtain high quality Cornus wilsoniana fruit oil as a biodiesel raw material, low —

temperature pre — pressing — subcritical n — butane
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PRy 522 (1997) Ao B 1-BF5c/E B9 97 10 ) composition of Cornus wilsoniana fruit oil were
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physicochemical  properties and fatty acid
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using a thermogravimetric analyzer, rheometer, and Fourier infrared spectroscopy. The results showed
that the extraction rate of Cornus wilsoniana fruit oil using low — temperature pre — pressing — subcritical
n — butane extraction was 98. 54% . The acid value, iodine value, saponification value, and refractive
index of Cornus wilsoniana fruit oil were 1. 50 mgKOH/g, 100. 24 ¢I/100 g, 189. 71 mgKOH/g and
1.472 9, respectively. The main fatty acid components of Cornus wilsoniana fruit oil were linoleic acid
(38.70% ), palmitic acid (34. 80% ) and oleic acid (22. 10% ), and the relative content of
unsaturated fatty acid was 64.73% . Rheological analysis showed that the Cornus wilsoniana fruit oil was
a non — Newtonian fluid. The thermal analysis showed that the Cornus wilsoniana fruit oil had a certain
degree of thermal stability. Infrared spectrum analysis showed that the Cornus wilsoniana fruit oil was rich
in unsaturated fatty acid, which was an excellent raw material for biodiesel production. In conclusion,
the low — temperature pre — pressing — subcritical n — butane extraction for the Cornus wilsoniana fruit oil
has high oil extraction rate, and the oil extracted has good thermal stability, low acid value, and can be
used as excellent raw materials for the preparation of biodiesel.

Key words :low — temperature pre — pressing; subcritical extraction; n — butane; Cornus wilsoniana fruit

oil; thermal stability; biodiesel

YA ( Cornus wilsoniana ) J&=—Ff FE/0A0 T
O ARG A KA L DX AR A A o, EL A o
S AR ORI A i K R AL SRR TR il
RN 33% ~36% G B BRA T ORI
Pk IF LR OSSR (76. 02% ~
82.43% )M JLIH A 1 M 0T BR Bk SR T A B N
C16 ~ C18, 5L 55 £ {1k i 1 ik i 1< B2 FE A AR ], 1
JA BHAE PR Ay Sl SRR o 2R W Sk 2 Bk
Ym0 K T 20 3 v T A G 5 e B R AL 45 1k
RN AE G s B I I IR B e 2 s, L
AR HE YRR AT B T IR AR RE i A
Phm S 5 R, S R A S A W] AR 3R
X EAMR R R R 2 B R AT R B BRoR
WA EORHR 5 A P S A & B R bR e, %A
Seh B AP 5 0" SR, nT AR R — Rl R AR
SRR, BRI, DASY K AR AT o TRk i ] 25 A= 4 S il
A8 Bl mcak W AN HR RN S S X R AR RE TR A5 4 |
PRIEREE & HA HE R L,

TR AP BCR Tk SRR RIS, S0
NRASEE NG I R & i DL ST B AL R A T 2
S LR R AR BT A T R A B AR
Mkt AR AR 2 O SR b N P A
TR T B M2 B AR A T
AR MR FEAR R AR BE b AT By 1B A 1R A A I
R 11A) A2 Jo RNt 8 SR B0 TR R AR, (ELTH I FR BBUOR 55
IR o I S AR — PR R A A S A B R
LA 77 R0 2 OB AT , B A il B B A
PRGN TG A D R A [

SEOLR . HETC ARG A 2B TG B bR
AR SR I W S5 I B A 751
B2 AR IBOTVE I A (T A] A 508 i I £
SR, M ARLLAE R AR R - IE T B R
B il 8 6 B bR A, IR $E IR AT 35 96. 73% , K15k
THRAT DIREAR 2 0.93% . H A b B A & TG il
P — I 52 IR 5 1 2 016 B BRAC I A 410

AR SR MG 000 — 0 A1 T e s Ot B bk
AR 0 7 1207V 1 N i B I 1 U Ol B R
T FRAE TR 17 BRI, A PR 3 B A A%
AR HLI- 2T A5 A3 31 R0 B BRAS I A FAER
PE R R E RE AT T RAE , DUBA AT B AR
SRR IG R BRAI AR AL 225, -4 £E W S il 1)
AL EUR
1 #R57F=E
1.1 3
L1 R SR

JCRARACR I, T 2021 4F 11 J] 5% A W B 45 bk
B A BRI 1E T 68 (RS 2, 1 e 1 B £ K B
MR PR 7]
112 U535

CA59G #IV P HL, 78 [E Komet /3 &) ; CBE - XL
RO S AR B A, ] R I S A ) R AA BR 2 Wl 5
GC —-2010 Plus BYSAHEAIEL, HA B EA R ; WYA -
2W RIBT DUAFr AR, b o S H Ay RO 2 AN A R
] ; Nicolet iS5 AU # B - 21 S8 54X, 58 [ Thermo
Nicolet 2 H]; STA 449F3 %I 44 & 43 7 AX, 12 F
Netzsch 2y 7] ; MARS 60 R 254Y , 15 [E Haake /2],



16 CHINA OILS AND FATS

2023 Vol. 48 No. 8

1.2 £k
1.2.1  fIRIR B - WA IE T e BOE R blA

PR BT | B O B BROR SR SE W R FE
80 C B KT M4 h T4 12 h (/K2 8% )
Je ,F HE R Ve MEAILTE L 3] v 1A A1 T M (R e
FEEEE 50 v/ min , M PR 45 °C) |, 15 2GR 3
MG R BRA (CW — O) FI I A% 6 Be bl A SR 5
BE(CW =M) . ¥ CW - M BEIEIF2E A8 A48, i
A I 5 26 R £ 1 2 U o, i ACGE T B, 7E
45 °C R ZEHL 3 Ik, BRI ZE BT[] 8 40 ming K5 A
SIS IE T 8 R B BRA I (4T B 0 2 35 31 28 i
B ZR AR OE T b, 45 BRI — I I T
HCHARAH (CW =S0) . F CW -0 F1 CW - SO &
BAFENE R BRA
1.2.2 SEREBRA ISR IR

R BRAR S 5l 2 2 ] GB/T 14488, 1—
2008 J5E , I K SR A IR BUCR (0 ) A (1)
R

Mew-0 * Mew—so 1600, (1)
Yo X m

o emey o AR TR O B2 AR A I T i, g5
mcwfwﬂf]ﬁ&?ﬁfﬁ% — Il B TE T %8 G B2 Bk AR i I
L85y MG BRAR RS E iR s m Rt R B R
SRR 8.

1.2.3 SR BRAI B AL AR Rl

BAE S IR GB/T 5534—2008 U ¢ ; Ml 2 I
GB/T 5532—2008 | 5E ; fR L5 & GB 5009. 229—
2016 7 5 PR BOR FHBAT DL Y (25 °C) P o
1.2.4 6B BRA B I R 2EL A il =

Z:H GB 5009. 168—2016 R HAH ({306 )
B BRATH 119 1 105 T2 2H S 47 A6 0, SR R 0 i R A —
e &,

1.2.5  SLp bR rRAE
1.2.5.1  JARREE B

i FFC R 27 mm AR BRI A SR AR AT i
BRACT (A A e, B R AR R 3. 21 B (&2 AR,
BRI A% B ) WA A B, 25°C TR, fE 1 ~
1.000 s ™" 14y 5-57) 58 = 91 11 Py 22 o X 4508 D)ook o 5 %
ROy O N I R Kl £S5 ~ 8 C W, L
2°C/min BN 2N 50 s~ (4 B 1) R 22 I B
SRR RN
1.2.5.2  #I0H

it FHAAE 43 BT ACAE BV XHR S P
TR BRATHHEA TS T o B 15 mg S R BRATHITA
AR 7E 50 ~ 650 °CF LA 10 °C/min [ fin 4

w =

MR PET 43 BT, SRAFHATE (TG) i # H (DTG )
S
1.2.5.3 {HHEM-2ZL NGRS

SR PR L 2T AR S35 ASO0 S B bR A T A9 R AE
BE AT 0BT ik 45 R A ATR £, JEisH
H5VE 500 ~4 000 em ™', A3HE% 4 em ',
2 #R5iT
2.1 CREARAR R IE A R AL R

2 1 A B RA I ) S TR AN B T

F1 SRHRORERIREVE MBS R

TiH i
R EMA % 21.17
IR IRELE, % 98. 54
PiA5%0(25C) 1.472 9
B2 (KOH) / (mg/g) 1.50
HAK{E (KOH) /(mg/g) 189.71
BAE (1) (g/100 g) 100. 24

H e 1 a0 AR B - W S IE T e 4R B
FEBRACTH ) Th IR $2 By 98. 54% |, T IR $R B 4K
W, DO R IR IR — I L 1E T Be dR BOY Bz bk
AJMZEFTITHY o

PG BT S ke ith g 45 44 B AN T T 0 A ) 75
T8, VIR I T B A g U R ) AN TR v L L
HEREE K . ARBFIE R, O R Bk A I B BT S BCH
1.472 9, KT H 2 52 251 S B 't Bz kA Il f
(1.678) , fHJ2: 5 20 HOHURF I (1. 471) ) K
(1.477) "V FE AR (1.473) 7 RIS . R Y
T WA R (AR R BE , BB 55, il i A S
YRGBk 22, AR B 5T A, Ol BBk AR Tl i B
(1)24100.24 /100 g, /= F 0I5 3 A8 B HRDFF-TH0 1)
(76.429 /100 g) '™ |

R TV M i e AR R I A A8 b, AT P ok
FEARAMIRR (A (KOH) Jy 1. 50 mg/g, Ik T LI 5
HH(17.75 mg/g) & CHh$E (18. 03 mg/g) FlXUHZ
WEFEHE (17. 89 mg/g) il £ 19 I Kz Ak A i 1) 12 i
(KOH) ™™ 3l g 5 5O AN T T 204 . 21k
(BT A BT I I R 1) S 24 AF 6 4 o o ( ke
) By, B AR, TR 0 HE 4 T
Fio AHESE ot B Bk A I G B2 AL {E (KOH ) Oy
189.71 mg/g, 5 Wen 252" Fi| Fij 1F C e A5 UG B O
FEBRAK Y s AEAE (KOH) (188.90 mg/g) #HZEANK
2.2 R ARAR 64 AR b BR 28 AR,

2 Ml B BRA T A i 1T BR 2L A



i 17

2023 4F 55 48 15 53 8 1] Tt

R2 EEBRAHAIERREAN %

N iR R 2 N X

C16:0 34.80 C18:3 1.41

Cl16:1 2.52 SFA 35.15

C18:0 0.35 MUFA 24.62

C18:1 22.10 PUFA 40. 11

C18:2 38.70 UFA 64.73

1% 2 AT, S B BRATH B BB B B A B A S T PR
(C18:2,38.70% ) K:HfR (C16:0,34. 80% ) {4
(C18:1,22.10% ) AERHER (C16:1,2.52% ) T Jif
W2 (C18:3,1.41% ) Mg SR (C18:0,0.35% ) , Hirp
T FIE D R () AH KT B R 35. 15% , AT 1 g 5 1R
(RS S48 64.73% o 6 B BRAC I P i 5 i 1Y)
AN FRE TR A ) T 1] 25 A 0 S i A SR I 1) S

2.5

2.0+
&

R L
AR

5 1 0_
B

0.5

0 1 3 4

2
Lg (BT U383 /s7)
E 1

1P 1 R] o, YU A Se kil BT U0 R K
TN R D R B DI 10 71 2 J 2k M
R UG R BRAI AR A A . 18] 1 e nl
TE S ~ 85 “CH [ N, R 2 Rl B T i iR, i 2
DR BT i Xl A BEAS = AR, > 1l o1 ]
HEAER, S BORE 2 T8 8, TR R RE. T
L CBEBRAIN 6 B2 1) 722 A o B a2 g T k), 152
IR i B T Ot BOBRA I 1 86 B A2 T B2 R N
2.3.2 #Hr

Je R BRA Y TG DTG fhZant&l 2 frm

----DTG ]2
emmmmmmeeees 10
172 3
1-4 ®
-_6 ?
1_g ™

¥
110z
{-12%

Jo i B % %

LAIS TN
0 100 200 300 400 500 600 700 =S
REE/C

—14 14

B2 EREHkAHE TG.DTG fk
H1E 2 AT, 230 ~ 450 COR ot B AR 3222 1Y
R VT, GO BB A AE it T A —
HIRSRE T , AT AR LR S 5Ok

FAE RN, H C16 F1 C18 g 15 BR &L Al 5 FLAR =y, Ui
HH A B2 R ATIAE A SR 2 A S il A — 2 1Y
PSR

MR RARIRE R - E T bR 4
il 205 2 (A K AR AT g 0 R 4L i S 75 1 Sk IE
YR 39. 15% TR 29. 83% AFHEER 21. 79% WV Jkk
M2 2. 59% FIHEAGIR 1. 61% , 5 A SLBG AR UM O 2 bk
AT NG I BRI A — 3K (H & A =5, vl RE
SRR R P 26 U TR AN R FIRE AR 119 22 5 i 3
2.3 SRR G R AE
2.3.1  JARRRE

R AR AE 25CF B A =47 M W 1
FR .

0 10 20 30 40 50 60 70 80 90
LEE/C

F R REZFITH

2.3.3 {HEMLIMERE BT
E 3 R BRA T B LA

80

60 [
R
KE] 40
%

201
0 L L L L L L ]
500 1000 1500 2000 2500 3000 3500 4000
B E/em™

B3 kRIS L E

WNE 3 /R 7E 2 800 ~3 000 cm ™' 4b fit i 1 X}
N F —CH; fl —CH,— /) C —H i 45 ¥ 3h; 78
1 740 em ™" BFHIT A58 04 05 DX TR S JE AT () € =0 fif
VRT3 R T8 Bz B A I P i B R R s
1 653 cm ™" 4b AT R T AN FIE R ) C =C. fif
FiPRzh;1 460 em 11 370 em ' Ab IR ZE FE LD
W IRARTE B AL A PR Bl 51 150 ~1 060 em ™' b )
WA 08 3 i 3 A F C—C (=0)—0 Fil 0—C—C
AR 2L A AN SRR A 45 B 29 LA B T = I R0 I P s )
C—O—C XF B A 45 415 2973 720 em ™" 4ib 7y 0 7] B
—(CH,),— 1 C—H H NS iR sl 251, SR bR
T E BN , s B S P kL




18 CHINA OILS AND FATS

2023 Vol. 48 No. 8

3 & i
RARIR P — G S 1E T e O e BRAR

S AR YRR PR 98, 54% o Ot KR A
(IERE (KOH) 4 1. 50 mg/g, MAE (1) 3 100. 24
2/100 g, BALMH (KOH) 2y 189. 71 mg/g, #OGHEHCH
1.472 9, St R BRA I 9 A8 195 1R 20 43 32 22 IV 7 R
(38.70% ) AhlR (34.80% ) FIHER (22.10% ) , A~
MO FIR R AR X 5 58 64.73% o 6 K2 BRI hy
JEA- TR A, F5 T B LR B AN, H A

—EMPIRENE. £ L, T IER R BRI
IR E PRI RIEAR, 7T o A Py S ) il w6 3R A0 o
SE

[1]LICZ, MAJS, XIAO Z H, et al. Catalytic cracking of
Swida wilsoniana oil for hydrocarbon biofuel over Cu -
modified ZSM -5 zeolite[ J|. Fuel, 2018, 218: 59 - 66.

[2] FUJ, ZHANG X W, LIU K, et al. Hypolipidemic activity
in Sprague — Dawley rats and constituents of a novel natural
vegetable oil from Cornus wilsoniana fruits[ J]. J Food Sci,
2012, 77(8) : 160 - 169.

[3] LIU Q, LEI X H, CAO Z Y, et al. Protective effect of oil

(-

from Cornus wilsoniana fruits against carbon tetrachloride —
induced hepatic fibrosis in mice[ J/OL]. Food Nutr Res,
2020, 64, 4205[2022 - 05 - 04]. https://doi. org/10.
29219/fnr. v64. 4205.

[4] 5%, ZEHM. AP B R0 4 5 A 2 2 TR A4
[J]. REJRERSEARPT, 2005, 19(2): 16 —19.

(5] EZesk. oA iy 52 R ] 4 A W S i Ao i 38 F 50
[DJ. BHR: U1 R, 2020.

(6] MHABVEE. VI 5/ i S AR AR A A il 46 25 4y S 52 5
W ARG D] P52 P2 P TR, 2021.

(7] 2Bk, ¥uitn, 2550, 5. BFAEARAHY)M 6 R
WRBCAEY S OFSE (1], AR T A, 2005, 3
(1):42-53.

[8] MASA K H, DARIJA C, ZELJKO K. Subcritical extraction
of oil from black and white chia seeds with n — propane and
comparison with conventional techniques[J]. J Supercrit
Fluids, 2018, 140. 182 —187.

[9] SATRIANA S, SUPARDAN M D, ARPI N, et al.
Development of methods used in the extraction of avocado

oil[ J]. Eur J Lipid Sci Tech, 2019, 121(1): 1 -12.

[10] DE SOUZA A R C, GUEDES A R, FOLADOR RODRIGUEZ J
M, et al. Extraction of Arctium lappa leaves using supercritical
CO, + ethanol:

chemical composition, and

J Supercrit Fluids, 2018,

kinetics,
bioactivity assessments [ J ].
140, 137 - 146.

(1] ARFRAT, XIE2, R EL AR 26 O RRAT Y
A RZESE AT [T ] MRS R dh Toll, 2017, 24(1) .
3-17.

[12] skzte, Mg, fTfart, 55, MLim A T beti Ot bk
AMEETELT ] P ERAAR, 2021, 36(1) : 100 -
104.

[13] HELL, XNGETE, 22EBk, 5. 6RO RS sl i Y
IR EA S IE TR RREOR )], P ERIm SR,
2014, 29(12) : 54 -59.

[14] HEoE, RS, HEL, 5. KRR EXE AR
S BT ], g, 2014, 39(5): 5 -8.

[15] GUL B, PANG HL, LU KK, et al. Process optimization
and characterization of fragrant oil from red pepper
( Capsicum annuum L. ) seed extracted by subcritical
butane extraction[ J]. J Sci Food Agric, 2017, 97(6) .
1894 —1903.

[16] NEHDI I.
utilisation of Albizia julibrissin seed oil [ J].
Prod, 2011, 33(1): 30 —34.

[17] NEHDI T A, SBIHI H, TAN C P, et al. Characteristics,

chemical composition and

Ind Crop

Characteristics,,

composition and thermal stability of Acacia senegal (L.)
Willd. seed oil[J]. Ind Crop Prod, 2012, 36(1); 54 -58.

(18] E/RM, HAF, 5L, &5, WG A T He 2 MU ki
MHMERRLT]. &ah Tk, 2021, 42(10) ; 132 - 136.

[19] sk&fe. Wil SR AEBOL BORA Il B 5 I A WL 0 5%
HSHLBL LD . Kb g ARl B RS, 2021,

[20] WEN S S, SUN Y W, LI Y L, et al. Physicochemical
characteristics and functional properties of seed oil from
four different cultivars of S. wilsoniana [ J/OL]. Eur J
Lipid Sci Tech, 2021, 123(11) : 2100020[ 2022 - 05 -
04]. https://doi. org/10. 1002/ ejlt. 202100020.

[21] GU L. B, ZHANG G J, DU L, et al. Comparative study
on the extraction of Xanthoceras sorbifolia Bunge ( yellow
horn) seed oil using subecritical n — butane, supercritical
CO,, and the Soxhlet method[J]. LWT - Food Sci Tech,
2019, 111 548 —554.



