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Extraction of pomegranate seed oil by low-temperature continuous

phase transition and the analysis of its fatty acid
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Abstract: It was mainly elaborated the in this study grease extraction
from pomegranate seed by using the technology of continuous phase
transition extraction at low temperature. The extraction technology
was optimized through the orthogonal experiment Lo (3*) based on
the index of grease yield. Moreover, pomegranate seed oil physico-
chemical properties and the fatty acid composition werealso analyzed.
It turned out that the best process conditions for the continuous
phase transition extraction at low temperature of the pomegranate
seed oil included raw material granularity containing 60 mesh, ex-

tracted under about 0.5 MPa for 70 min, extracting at 45 °C and par-
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sing at 70 °C. The yield of pomegranate seed oil is 15.94 % under the
above conditions. The content of the raw oil from pomegranate seeds
was 16.31% , and its extraction recovery rate was as high as 97.6%.
Pomegranate seed oil extracted through continuous phase transition
at low temperature presented light yellow semisolid paste with acid
value 3.26 mg KOH/g and peroxide value 0.1 g/100 g. The main
fatty acid compositions of pomegranate seed oil was found to be lino-
leic acid (68.09%), methyl linoleate (9.13%), oleic acid methyl
ester (6. 91%), methyl palmitate (4.73%), and methyl stearate
(3.33%).

Keywords: pomegranate seed oil; continuous phase transition n-bu-

tane; physicochemical properties; fatty acid composition
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Figure 1 Effects of material size on extraction rate

149



E33EFEZH

Rl 3 S AR i IR U AR 7 AT A B FE R i R 4 A

/\\

5

Extraction rate/%

171
16}
15}
14r
13+
12+

'/’*—/‘/‘\‘

GE
Extraction rate/%

—_

SN

10 ‘ ‘ ‘ ‘ ‘ ‘
0.2 0.3 0.4 0.5 0.6 0.7 0.8

HEBUE I
Extraction pressure/MPa
B2 FRENMNEFREGY A

Figure 2 Effects of extraction pressure on extraction rate
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Figure 5 Effects of separation temperature(e) on

extraction rate
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Table 1  Orthogonal test factor level table
i Aﬁﬂi’l—iﬁ/B%E‘l?ﬂfﬁ/Cﬁﬂ%HﬂLfﬂ/D fif AT IR BE /
MPa C min C

1 0.4 40 60 60

2 0.5 45 70 65

3 0.6 50 80 70

Fx2 EXRBER
Table 2 Results of orthogonal test
o= A B C D 7R/ %
1 1 1 1 1 14.25
2 1 2 2 2 15.32
3 1 3 3 3 15.27
4 2 1 2 3 15.41
5 2 2 3 1 15.87
6 2 3 1 2 14.74
7 3 1 3 2 15.08
8 3 2 1 3 14.82
9 3 3 2 1 14.92
""" By 14947 14.913  14.603  15.013

ko 15.340 15.337 15.217 15.047
ks 14.940 14.977 15.033 15.167
R 0.400 0.424 0.804 0.154
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Figure 3 Effects of extraction temperature on

extraction rate
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Table 3 Fatty acid composition of pomegranate seed oil
P& AR
]/ min e /%
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16.031 6C,9C, 11 TR+ /\ B =} 2 H i 0.074
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17.246 9C,11TR, 13TR-+ /\ Bk = J& R F iR 0.264
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18.900 18-F 5 JUBR iR FH i 0.785
22.229 TR R H iR 0.131

M1 3R 3 A A ROR I R RS I A4 9C, 11 TR,
13TR-+/\ B = I BR 7P g (Al 31l R - 68.09 %0) | i 31l R FFY i
(9.13%) 1 /\ 4 R BTG (6,91 %) b3 A 2 R 6 (4.73 %) (il
BB 1R W K (3.33 Y0 254 4%,

3 45

(1) W A IR 2 AR AR RETRUCE: A A A il A9 40 2, 3K
PN T ESE R JFRBOR B 60 H . 258U 77 0.5 MPa,
FEEUAFR]) 70 min, ZXHUREE 45 “C L @MIRE 70 °C, X R A

AN Tl A B Bt R SO IR % 25 AT AR AR UE R TE
NG 73 B 5 T B A R 3. O R IR o AR IR 1 2 AR 7 28
B MO A 3R IR GA B 97.73%: @ N TR A FEBUR
JEGL N 45 °C LA EE 70 C L fELf AT IR 9 SR 45 28 I O 28
o BT LA 4 v A IR R G S IR T 70 °CL AT L A AR R il A
I3 B B REA T R AR S AE AR O IR (25 50 TCOHYRYE AL . A A
TR i DA PR 5 © IR T 28 AR AU — A IR
F 7 700 A TR AR A IO S IE T 8 XoF il IR A I A R AR R
L3 S T A0 A 14 A IR B A IO AR 4 o R IR 1] A1
AR LR AR

(2) Rl 34 252 AR 738 A JORT 45 A7 B RF il LAAS 46 70 i 17 R
NEEGEA T T — 8RR 7 KA s e
BRI T MR il 190 O R 40 5 9] a9 e A R I
RSB HEARSE. 75, 1EE YA 5 AR 7R AR IR 5 IE T e F)
BRI, BT R Ak 2R A B2 R e

,nz@zﬁﬁ?l’ﬂfﬁﬁf”ﬁmﬂmﬁﬂiﬂ%

S % 3k

(1] @M. AR E AR EThRE L THARLI). hEaYS
B, 2005(7); 40-42.

(2] 3EIEFN, FEdE ., ARWEE. & AR EIIREMIIEERLI] L
Al B, 2008(1) . 91-93.

(30 &1, RBEok, #hAcd, 5. AORERF b i g 0 BRI 2 K D e[ ].
iR, 2010, 31(14): 170-173.

(4] ZE 5. AOMERF M M B AR R0 e o A AR AR oE [0 ). b &
Y 5E S, 2011, 17(2); 38-41.

(5] BiAIA], E AR, mmg ik, 55, /K 8§k 32 BOA 1k il T2 R 5%
(. TR . 2010012) ¢ 265-271.

L6 BAIA], XBLL, Py, Akl i 18 75 H Bl 32 I L °F J GC—
MS G A7), B Dol R, 2008(5) : 226-231.

C70 W, XD, WA, % —MZIRRESMHAZZRERCEE . b
[, 201310306553.5[ P]. 2013-10-16.

(8] ek, R, HIse, & Wk R ERIT KM L2 5],
PAR £ L, 2012, 28(1): 56-60.

(o7 dkdik, BT, B . A5, IR % A0 2 1) w4 5 i v I £ 2F 4
SRR R ZELT ], b AR 2014, 30(5): 185-190.
C10] &4k, xVmi. XU, 5. 590k R IR 55 06 52005 16 19t

W], Rk, 2014, 35(8): 22-25.

CUL] A it B, X0 45 R B 3% A i 1 IR i 32 8 A 72 25 I B,
B L], B E R R, 2013, 29(12): 2 930-2 936.
(2] W, A EM, B0, 5. R ESAH R A 00 0 K5 il S K21

BT, ik T RHE . 2015, 36(16): 289-293.

151



