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Study on synchronous extraction process of oil and protein from
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Abstract: Taking the Prunus mira nut as raw material, the oil
and protein of were synchronous extracted by aqueous extraction
method combined with enzymatic demulsification, the extraction
process was optimized by orthogonal tests based on single factor
experiment. The main physicochemical indexes of Prunus mira

nut oil were determined, and the fatty acid compositions were an-

EL£IWA V5 B 6 X B KL T (445 XZ201901NA04) 5 [
K E IR 3L 4 KB 22 3 4000 H (455 :31560252) 5
PEOMEF AR Y RIFEITE T AR H (45
PT2015-01) 5 P4 A 2% Bt & B 2% 5 LR 3 2 R
W H (45 :2017ZDXK-01)

YEBE R WA PO A B0 e 78 3 - R 5 A

BAEMEE BB (1975—) I3, T BUR B0 B A 208 W -
E-mail ;350649726 @ qq.com

75 B 89 :2019-09-29

alyzed by GC. The results indicated that the Prunus mira nut
protein yields were (78.13 +=1.53) %, and oil total yields were
(67.7942.97) %, the optimal oil and protein extraction process
were obtained as followed: sample size 150 mesh, liquid-solid
ratio 8 : 1 (mL/g). pH 10, extraction temperature 50 ‘C. ex-
traction time 5 h, stirring speed 80 r/min. The physicochemical
indexes indicated that Prunus mira nut oil had high physico-
chemical properties. Twelve fatty acids were detected in Prunus
mira nut oil, and the main fatty acids were oleic acid (57.32%) ,
linoleic acid (31.65%), palmitic acid (6.49%) and stearic
(2.29%). There were 5 unsaturated fatty acids and the contents
were 89.43%, in which there were 3 monounsaturated fat acids
with the relative percentage of 57.67% . 2 polyunsaturated fatty
acids with the relative percentage of 31.76%.

Keywords: Prunus mira; synchronous extraction; oil; protein;

physicochemical properties; fatty acid composition
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WORHLE 2 0 1 (mL/@) A 25 B 7K TR iR B R A7 B 3¢
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Table 1 Results of individual factor experiment
1 EXRBERKERBE
Table 1 Code of factors and levels for the orthogonal Lg(2")
KV AREE/H BRI (mL/g) CpH DRE/C  EmE/h F#PE@#E/(r« min™h)
1 150 8.1 9 50 4 80
2 200 10:1 10 60 5 100

B3R 2.3 AT TR TR K P B & DR R Rk
A2 R B S 5 Y 32 IR O ke B B > pH > i B
J = B (] > I BE = W0OR} HE 2% B3R T BOKCOF- 9 FEL DY X
R AR A I 3 BOR A 52 w28 S 3, O ROk G A AR 22 /D
Ta 2 B WORH L TE 8 0 1~10 1 1 (mL/g) B} XF #%
BEA M3 IR L2 5 i R &N AB G,
D E,Fiak A B, C,DyE, Fy L B W Bb b B 150 H LR
8:1 (mL/@)3 10: 1 (mL/g) .pH 10 2R 50 C.

PRI [E] 5 h B FEHE Dy 80 r/min,

HIFE 2.4 AL ZEIRCE B KL L 25 I X R
JOFC R BB 56 5 W 1 = W Sy B i) > pH > Sk EE > 45
BE>WORH > MR . S A PR R $E 4 ALBICy
DE, Fyo B BRI B 150 H MR 8 0 1 (mL/g),
pH=8 @ & I 50 C. 3 B W [ 4 h. 5t $F 3 h
100 r/min, % [ 28 76 5T ROK T30 B P 6 28 1 s 4R T Y
BN T
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x2 EXHRBER
Table 2 Results of L (2") orthogonal experiment

R/ %
W e A B C D E F =yl
S HHE
1 1 1 1 1 1 1 1 65.78 77.21
2 1 1 1 2 2 2 2 64.54 76.06
3 1 2 2 1 1 2 2 65.39 76.75
4 1 2 2 2 2 1 1 67.17 74.39
5 2 1 2 1 2 1 2 64.44 75.18
6 2 1 2 2 1 2 1 63.52 76.22
7 2 2 1 1 2 2 1 64.26 75.83
8 2 2 1 2 1 1 2 63.11 76.31
Rk 65.720  65.070 64422  65.468 64.450 65.625 65.183
FAh ko 64.333 64.983 65.630 64.585 65.603 64.428 64.870
R 1.387 0.087 1.208 0.883 1.153 1.197 0.313
k1 76.102 76.167 76.352 76.242 76.623 75.773 75.912
E R ko 75.885 75.820 75.635 75.745 75.365 76.215 76.075
R 0.217 0.347 0.717 0.497 1.258 0.442 0.163
®3 BRCHEREAFZESFER JE A 5 AR BCR 4 BIRF A B C.DyEoFy VA B, C. D, E, F,
Table 3 Variance analysis of oil extraction rate AB,C\D E F, H A AT S IR 0 4IE . &5 SR n e 5 Fim .
IR S8 4 S i F5 3 MMELAA MR RN
A 3.850 ! 19.744 19.744 Table 5 Compare of three optimization combinatorial
B 0.015 ! 0.077 0.077 methods on extraction yield (n=3) %
C 2.196 1 14.954 14.954
- 1558 ) 7,990 7,990 HEAS ilEEES AR ECR
E 2657 1 13.626 13.626 ABICDIE Fy 67.79+2.97 78.13+1.53
F 2.868 1 14.708 14.708 A1B,C; DI E, Fy 67.06+2.43 78.19+1.77
25 5| 0.195 1 1.000 1.000 ABICiDE F, 65.49+2.68 78.72+1.64
Rz 0.200 1 o
b Fuss—161.Fom —4 052. 5. ABCDEF4HE5 ABCDEF

HAASHMAE S E A RAERIERZE RN, Bk E ABCD,
E.FHAKET AB.CDEF 44, ABCDEF 4
AXE AT RBCEM L ABCDEF 445

R4 BHRRBREAENWER

Table 4 Variance analysis of protein extraction rate

A5 KR I 58 df Ms F 0.59% i Ay B, C, Dy E, Fy 414 %5 il I (14 °F ¥ 3 R L A,
A 0.095 1 1.792 1.792 B,C,DEF,A4% 2.30%., FI. % A B CD EF,
B 0.242 1 4.566 4.566 Qﬂﬁjﬂ%ﬁ[ﬂﬂ%
C 1.030 1 19.434 19.434 2.9 ﬁ%@ﬁlﬂ:hﬂi%iﬁﬂk?‘éﬁﬂﬂﬂ?ﬁ
D 0.495 ! 8409340 % 6 AT SRR I B A 2.27 mg KOH /g,
E 3.163 1 59.679 59.679 . NS . o e L.
! B3 1 1 2 1o 30 155 G I R i % 00 10 S I
F 0.392 1 7.396 7.396 o N . . .
13 M 7 5 KA T L T 726 105 45 9 g S e A U
vl 0.053 1 1.000 1.000

S T S H 25 2045 e U 0 4 ) 8 2 BB 75 L 6 BB 3

: {24 123,64 g L. /100 g 3 1 7R 6000 bt 5 o 25 0 5
5L Y 208.26 /g BLHTE LB (- 1l o 5 0
203 WUESHE RO NSE R R AR A R EBO s UL AT B 1,03 mmol/ke . W %
R PR 2 AL A I R — B0, I 52 B B (BB T B i o0 Ul R O « AR A 12.4 b

t Foos=161,F0 =4 052,
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F6 KEMOCHMBWEZELER
Table 6 The main physicochemical property of Prunus mira nut oil
R AN/ g/ it E A/ Afeiag BAE/ ot % Ve/ -_—
it
(mg KOH-+g ') (10 2%gl,+g ') (mmol+kg 1) M /h (mge+g ) (nD20°C) (102 mgeg 1)
2.27 123.64 1.03 12.4 208.26 1.466 6.28 KA

HICE A A B 3 AL RE D B X R T RE S
el h PR AN Ve FE RS K.
2.3 zskimimeIBE R ER AR
283 GC K 43 47 45 21 8 15 B2 P 156 A% o i BB TR
FEIFGR A A 8 7 W, WL 2.0 ik 7 AT AL
IR T SR ER A DG AR AT Dl RE A U HE 12 A AR U7 R Y I
Foh i ARG T ER 7 F SRR IR TR 3 R, 2 A RIIR
Fi R 2 o b i DA AR R g iy R Ry A X 189,43
o Z2 R ARG 07 W2 AR X 5 Bl 31.76 0%, BAAS L N i I
B AH X & & R 57.67%., 5 Ui B A Bk 0 X R
(57.32%0) IV R (31.65%0) A3 Hi R (6.49 26 71 A fil iR
(2.29%6) 2R 8, 1 50 B O S A Bk A il 15 9 500 ik SR BB Ol
FEMEAZ 0l i 14 Ll R 5 33l R Sy 3 SR A R RR AR Dy 1R
g 90 AT . IR IR AR R B T T =
(B R (1.5820) , DA FRIR AWIIE . A0l i iy
IV R 5 LG SE BRI A 1106 ~ 140600 e A A
I 6.86 90 LA I 7 I R e SR AU — i 1)
PE 2 AN FIR s TR 76 T B 5l Bk o83 A 1 A R Ce UAE 28 55
O LB B0 5 T A B4R S 7 3l R 5 = 10 o AOE AR
Ry B R AR AR —
RT7T ABMCHEIERHIBREANSEE
Table 7 Quantitative analysis of main fatty acids in

Prunus mira nut oil

[ AeE/EX N £ B BsF I/ min B R/ S 4 AN 0 AR G /26
+ =) R 47.098 Cis.0 1.58
BRI 49.693 Cuso 0.04
+ T ) R 52.143 Cis.0 0.02
A R 54.600 Cis.0 6.49
A S R 56.072 Cie.1 0.26
BYkm 56.758 Ci7.0 0.07
LR R 58.168 Cira 0.09
T g iR 59.189 Cis.o 2.29
JHTER 5D 60.603 Ci8.1n9c 57.32
VT R 62.459 Cigi2n6e 31.65
4 63.177 Ca0.0 0.11
a3 JFR R 64.604 Cigisns 0.11
w0 10.60
SRR N RR AR 89.43
LV N R R A 57.67
EZN Rl 31.76

567.5

J&

ES
Abundance

Asf ]

Time/min
B2 kB -EHERBEFRTESTAR

Figure 2 Chromatogram of Prunus mira nut

oil fatty acid methyl esters

3 &5

(1 JEd Ls (27) IE 3SR A4S B0 56 M4 v 5 A 2
W B AR R B R IR L2 25 A i 3L AL B AR AR AR 4R IR
A (78.1340.15) % i iR FE IR Ky (67.79£0.29) Y.
G AT SR IO B B 78 %6 LA B R I E SR R WL e
B4 78 [ R 2 B G T AR 10 2 KB A R AT 1 Bt 41k A
0P

(2) 50 r 42 AR S A BR o 2.27 mg
KOH/g. Bt {5 y 123. 64 g 1.,/100 g. & A 1k 6 4
1.03 mmol/kg. 2 fb {6}y 208.26 mg/g. & b fa & H ik
12.4 1y 31 IR RR SRS 12 b i 1D R HF IR, G vb 4 0 g
B 7 B, BAR AR OIS 0T R 3 T, 22 AR 1 R 2 B bl
DAR AR RIS W R O 5, HE T  oh 89.43 %, Hoh 2 Ry
i J07 R A X 7T 43 4y 31.76 %6 . BN 4 1B I R AR X
H &N 57.67% ., X IR GB 2716—2018, i 5% FT il £
P A B At R R R

3 e AR S A B R R BRI A S
SR AEABNFME MRS EH. SR H
b A0 7L Ty 95 Ok B2 w8 1 R A %L DL R OR A 2 ROK 2 Y O 1k
AR SR AR,

P

C1] EAf, B de. v s [7) Bl 5 % A% Bk 17 08 107 R 41 i 43 Hr L .
iR, 2016, 37(22): 107-111.
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