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Optimization of process conditions for extraction of blackberry natural
vitamin E by urea complexion method
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ABSTRACT: Objective To optimize the process conditions for the extraction of natural vitamin E from blackberry
by urea complexion method. Methods The natural vitamin E was extracted from the blackberry seed oil by urea
complexion, and the optimal process parameters were determined by single factor test and orthogonal test. Results The
optimum process parameters were mass ratio of urea to grease of 3:1, heating time of 30 min, heating temperature of
50 °C, ethanol concentration of 95%, cold settling time of 4 h, and cold settling temperature of 0 °C. The extract
obtained under the conditions of the process had a vitamin E content of 3.21%. Conclusion This method can
effectively extract vitamin E from blackberries.
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A AL 1 (0 B TR B R, 8K VE IR RTE £
i Tl FH SRR RS i A AR ) AU SRR R AR
)T I8 (Rubus L)JFRIRISRM, HRLh S HWR N FEEM
P EYIR VE, 6 R . 2%, g8k amz fP,
P8 A RS KR VE B35 3.155 mg/100 g, £
R 2 N B 5 o e F KR VE R IE RIS AR, Al
ANE A REH5), CMEE R R A K G104
PO Feht paagett | agess | ke, HARBOTE R
ZRAREZAAE, FErREReE O | apaRigpt
BAL-AHEI IR R CO, AEBUE20%E (H X AT
KAER VE RIS i R ILARAE o A& AT o & 30
ARSI VE FEEAE TRk, X HAR R R
HARUAT T #F5E R,

AT R IR R A A5 B REFPFEIH PR BUR SR VE,
L PR R S ANE SR AL T T 228, R4S
BEERIR VE Tl kAR 4R b b AR JERE, XF T 2B &E M
THAHEAEZEE L,

2 MHEREE

21 MRl KFS5EE
2.1.1  EEAA

HTARF 52 DS BE < Hull i Rl D ORE (R w087 45 £
i BRAA FIHRAE) A5 1 BAAEFIFF I (VE & 1 3.21%)
2,12 ZEKA

VE FRUES (S =96%, VL a-4F Wi, £E Sigma
AT, ToKZEE, AALER . 1L10-GE8 k. Bk . IEC ke (4
Mral, maibERAAE R D,
2,13 ME&E

HH-S24 %0 18 1 /K 3% 4% (B 46 2 A R A A);
SHZ-1I1 TUEIA /K 2 FH B2 JE (R S A H R A
FRZN F]);RE-52AA Jight 26 2 dn (AL st AR DO B A BR A
Fl); TU-1810 2850-w] WA et (b st 8- br il A
H PR/ E]); EX-200A BYH F43 87 KV (BRI T KRR M%) ).
22 LWHE

FREC 1.5 g SAEEFP T3, A 50 °CIREK LB AT
Ay, IR — B RS, AT Sl 7530 AR IE
ELE AT AR, B AU 09 B RE R 451 T KR IEC
BE, IEAEAK R PR — BER ], OE O ke & TR,
TR EARE, WEHh g VE St

Yt R E M SIRERESEPIN )k, FRECVE 42
B 0.1 g, IESLERR 50 mL, WHL 0.5 mL EWE,
A 2.11 mmoL/L FAkZFER# 0.2 mL. 7.32 mmoL/L10-
LB k2 TR 0.31 mL 1 42.58 mmoL/L ##Z 0.31 mL,
FEAE] 15 mL, SN 30 s, 7£ 509 nm FE RS, FIf
HERIZR LT3 VE 4t

FRRAA M E: F PR A48 M RBEFIFE i b b 4y 29 50
W 14U 15 1 07 0 VR 1 7 o R KOHL i i 1 R
FE, H 5 mL B R BUBRE AR 4 mL, FHVEE
BRI = AAirh, B 3 9K, RRIRIEIRG 3~5 s, Jinvh: Rk
ZEQ2:1, V:V)IREVEM 50 mL, #ahidresm, B 3
B BREE ST, TR D) — SRS A 0.1408 moL/L Y
BOHATINE, HE 2B GTE 30 s WAL ML, i
T IEFEBIR M Z THEL
23 BERRAE

TEHUR R SRR H(4) . I RI(B) . AIEVR
(O). ZEHREE(D), YATEEI(E) . W HTIRE(F)6 1> H R i
TIRE, DL VE &5 ENERNIE, H5EEHEEXRIL
ORI sE o XIS RTHNER 1 PR,

F1 BERAERT

Table 1 Design of single factor experiment

5 A B/min c/°C DI% E/h F/°C

1 1:1 15 30 100 1 4
2 2:1 30 40 95 2 0
3 3:1 45 50 90 4 -5
4 4:1 60 60 85 6 -10
5 5:1 75 70 80 8 -15

2.4 EXRE

AR AR R p0 45 R, R R SR,
PORIE | IR LIRSS 4 AT RN R
VEF Y B 23T IE A, R -angs 2 Fs .

F2 EXRE®I
Table 2 Design of orthogonal test

\ [H 2 % [ 2 KT
B
A B/min C/°C D/%
1 2:1 15 40 100
2 3:1 30 50 95
2 4:1 45 60 90
3 SERDR

31 BREZRKE
3.1 RELMER S VESZ 60

JRZESY FHE LR WP IE SR R RS, 5
BRI RZS A TEIITVE . AR IR R AL, g 7 2 A R
o4 Ay, VE (B ARBEAR I b s 4 .

SR, JREWR VE SRS EIRR B EM L.
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P 1 AT, TEPRZR 5 AR B FUR B 3:1 200, AR
PR SR BT lERAE B, X RBIILR R R AR R, A
RETC 2% G AR PR ITR o THIAE PR 3255 I it L ik 3]
3:1 2, BIRRMAP R, RIRRIEARAE, K%
B EE5EM . IRE SRR kE 31 i, JREW
HOLREBRE IR IRIITR, IR R AR
FRRHRILFEA W . gl 2 ATAL TERER SR
9 3:1 0, VE AR, REFRE, i, SEAJRER
e AR A B P B R 311

50.0
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Fig.l1 Effect of urea to grease ratio on the ratio of removing lipid

(n=3)
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Fig.2 Effect of urea to grease ratio on the concentration of VE
(n=3)

3.1.2 Aeintla 3t VE &F 8% 0

TR (5] B 45 & BB B ], AndRad s, IRE ST
e 5 BE ViR 7843 He b T2 U IR 548, DT B 22Bk o (HLERF [i]
e, MaXPig I VE 38 AR

Bl 3 BRI AL IR R, TNk 30 min B, K48
FIRBNT e, ZJETRAFRRE o ZEMNHART AR 2 30 min B,
F NG R B BT () A B 0T B o, 1A BH 4% A I N — ELAE
HEAT, TN 30 min ZJ5, RIERIMEIANRNT W), B

A RN AT, RGN T E 30 min, ME 4 7]
DI, TEMEA R B B, VE (95 f B ] 5 1 hn i 42
T, FFFE 30 min BFAR] TR, ZJE G TR PR
T A5 Al 2 R Ry o A8 e 4 9 Bt I ] 17 B < 25 g o3 4 v
VE JIf il & 43 Ee3n, B 30 min 25 RgRIEA
A, Al EEHEIE K HIE N T VE S EE AR SR iy,
VE %k, &8 TR,

50.0¢

450+

FMR/%

40.0+

35.0 1 1 L ]
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Skt 1] /min

3 AR )X 25 R R A (n=3)
Fig.3 Effect of heating time on the ratio of removing lipid (n=3)
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Fig.4 Effect of heating time on the concentration of Vg (n=3)
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VIF H, RARH 500 I BE A W B i 4 s i, i s i -
T K. 1E 50 °ChY, ZfgRih R4 54T, B 50 °CRIT]
RS A RN T EE, U R — 2 PR R, X R R R
FIREE IR/, WE 6 ErLAFH, 78 VE SRk s
2 AT, VE SRk 5 LB R il 4k e Z Aika 4
AL, RORECH R BRZEE S RO T VE Fr &5 4R %,
BZEHFIREMER, KT VE SR AIETT, VE
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Fig.5 Effect of the heating temperature on the ratio of removing

lipid (n=3)
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Fig.6 Effect of the heating temperature on the concentration of VE
(n=3)
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PRI R EER I 2 2 o JE7K 2 B ik PR 3R I IR
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I, B RMIERRA S . MO T 95%Mm, JR
B0 7 i B MR B, AT AR I R B A, ELIR
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M 7R LA B, ERRRSRRE LR R b
T, ZIR ARG X O TEAR IR B B S WO
PREZE SR PR, Xl IE A RE S IR R K
A28, TR AEN 8, I H OB BB, X35
RROEMZ, BTLLH BRI A BIR LG LR
LTS TN . (E SRR BEEIR R 95% 2, k-

%, FNeHRE. K 8 b VE SRrE L 5K 7 205
AR A RARAR DL, AT SRS . RIRRNF
=, 5 VE IR E ok, RIRERE, VE SRl
bifi 2 o o TERRMR S 2 W P E A 745 6, VE & 211,
Ji DR AT SR ARV B S B ARG, A [BD 30 I B4 25 ) i
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Fig.7 Effect of the ethanol concentration on the ratio of removing

lipid (n=3)
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Fig.8 Effect of the ethanol concentration on the concentration of
VE (n=3)
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2 Vg TEENRAR LT, o T HriscE @ At A A RE
L% G YA, RTINS LR R IEANSC, WA
SELC, g, M 4h 2, thera ok, &
MRS EEANTH, RIRRIMAEAR ), Wir4h
RERS I R 28 S S8 it o DAL 10 AT, S A i ] A 2
4 hif, VE &t BERTE s nmii s, ok h TR NER
PP, 4 h ZJ5 VE T RRE, R TEBRRE T
IR, R AR AT LA VE SRR BT, VE 5%
TR SE AN TR BEN B R K

540
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Fig.9 Effect of cold analysis time on the ratio of removing lipid

213

2.06

VE&&/%

1.99+

1.92

Y HTIE]/h

10 At Esd VE & 8RS (n=3)
Fig.10 Effect of cold analysis time on the concentration of VE
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Brit, GG 25 BREOMAIE, e — 2 T vy it B2 i 25 i
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M 12 Hra L, AR EEAR T 10 °Ch, BEIEE AL, VE &
R, XATREE  FAERERANNE LT, K& H
BRI, BT A R4S SR, A VE L 7
~10 °C#| 0 °CiXx— B, VE T RIEARRIEAZ, BiE S
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M FTLATER T, MRS HITE 0 cCZE A BIm],
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Fig.11 Effect of cold analysis temperature on the ratio of removing

lipid (n=3)
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Table 3 Result of orthogonal test

iz A B/min c/°C D/% VE/O//E;% £Ei$
1 2:1 15 40 100 2.41 31.5
2 2:1 30 50 95 2.70 36.3
3 2:1 45 60 90 241 355
4 3:1 30 40 90 2.96. 41.2
5 3:1 45 50 100 2.87 48.3
6 3:1 15 60 95 3.03 46.2
7 4:1 45 40 95 2.99 48.6
8 4:1 15 50 90 2.84 38.5
9 4:1 30 60 100 2.9 47.6
VE &8

K, 7.521 8.361 8.280 8.181
K, 8.859 8.409 8.559 8.721
K;  8.730 8.340 8.271 8.211
ko 2.507 2.787 2.760 2.727
ky 2953 2.803 2.853 2.907
ks 2910 2.780 2.757 2.737
R 0.446 0.023 0.096 0.180
ENIEES
K, 103.299 121.299 116.199 127.401
K, 135.699 123.099 125.100 131.100
K; 134700 129.300 132.399 115.200
ki 34433 40.433  38.733 42467
k, 45233  41.033  41.700  43.700
ks 44900 43.100 44.133  38.400

R 10.800 2.667 5.400 5.300

LRGITER 3. R 4 B, WTLAAE VE SEEED
AEFRLA G HE AoByCoD,, USRI A VE &5 5 (18 520w it i
A>D>C>B; EJgREE LA G 4,B;C5D,, 4 NHE
Xt KGR R TT & A>D>C>B., 1ELL VE i h % itk
bamf, IR 4 5 D BIRE SR & 1L 5 2Rk BE 1
F>F 905, B 2 DNEREXAIEA B MHER, EhEE
AW FAHIGIE R T Foos), TEFEMEE, ELULEIERNE
SRARHRIT, PR3 4 BIPRZ 5G9 5T & LU F>F .05y, BEH
IR XA 2 E PV

A% IE, ERIBRSNFER VE SRbim, L
VE & &4 FEIRhR, Bk BALFR il b SR i A
R EM TN A4,B,C.D,, BIRZE SARH TR L 3:1, A

i8] 30 min, JHAREE 50 °C, ZFEHRIE 95%, WATETIE 4 h,
ATRE 0 °C. LT LM T, MIEBBFRRT i iR $2 I AE
HRE, EI8RNIE 48.5%, IREWH VE S8 N 3.21%,

R4 FHEN

Table 4 Analysis of variance

KM% HlEWD  FIE  Feos BFME

A 2 364 19 B
B 2 1

VE & c 2 18
D 2 61 B
w2 2
A 2 23 e
B 2 1

B[R C 2 4
D 2 5
BR2E 2

4 £

AT 5 3 1o IR A M 1E S, xR IR E
A BRI PRI VE BIE AR BT THRSE,
ET TS, BACHRE SHIEM TR L 3:1, InFAat jH
30 min, HNPGEFE 50 °C, ZEEHREE 95%, A HTIHE 4 h, ¥
MrilE 0 °C, ZEILAMFTHRAMERIY T, VE &&>
3.21%, HCBEFF MLl T —fF, oLt —2b 4l
RBEERIR VE R4S SEOREERN, - Sk b 2e e
ER =R
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