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Optimization of ethanol-assisted aqueous enzymatic extraction and

quality analysis of peony seed oil
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Abstract; Peony seed oil was obtained by ethanol-assisted aqueous
enzymatic extraction after the acid-heat pretreatment on peony seeds.
The microstructure of pretreated peony seeds was analyzed by
confocal laser scanning microscope. The optimal conditions of this a-
queous enzymatic extraction of peony seed oil through the
optimization were: finely grounding 8 times (the particle size was
33.62 um), solid-liquid ratio of 1 1 7 (g/mL), the a-amylase enzy-
molysis at 70 “C for 1 h, pH 5.5, dosage 2 mL/100 g « material),
and the glucoamylase enzymolysis at 60 °C for 1 h, pH 4.5, dosage

3 mL/100 g « material), the ethanol solution extraction at 60 C for

1 h, pH 9.0, the volume fraction of 35%. Under the optimal condi-
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tions, the free oil yield reached 90.08% , and the residual oil content
in water and sediment phase was 6.60% and 2.78% respectively. The
quality indexes of the peony seed oil obtained by the aqueous enzy-
matic extraction were determined to show that the quality of the
crude oil was excellent so that all the indexes reached the standard of
the first-grade peony seed oil after simple refining.

Keywords: peony seed oil; ethanol-assisted; aqueous enzymatic ex-

traction; microstructure; oil yield; quality
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B IGE FIE AT 5 JE By 1% GB/T 5514—2008 AT 5 ML 4T 4 1%
GB/T 5515—2008 #4447 ; JK 43 #% GB 5009.4—2016 $447 .
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21.39% A1 13.78% . HorpyE k& WA L WE R R — A R4 T
W K R IR o 2 A i 4 T LR BRI S kT,
Xof il 7 £ U™ A — I

1 HANNEERSRSE

Table 1 The main components and content of peony seeds %
K Gy HLAE W HH R TE M LT 4 K453
8.32+0.02 31.0440.09 21.3940.03 13.784+0.10 4,68+0.34 2.69+0.01
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Figure 1  Microstructure of peony seeds under different time

of acid-heat pretreatment
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Figure 2 Effects of ground degree on oil distribution

in three phases
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Figure 3 Effects of the medium temperature g-amylase dos-
age on oil distribution in three phases
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Figure 4 Effects of the glucoamylase dosage on oil

distribution in three phases
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Figure 6 Residual ethanol content of peony seed oil
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Table 2 Characteristic index of peony seed oil

e freRe MXEE BEQITID/ B KOH i)/ N 10 R L1/ %%
B a2 (1072g + g 1) (mg-g ™) WHE wam i
F il 1.477 7 0.915 165.6+0.42 194.64+0.7 42.7 26.9 22.0
G I 1.478 1 0.916 164.442.52 194.14+1.00 43.1 27.0 22.0
B A 1.478 4 0.923 162.8+0.42 195.543.1¢ 40.7 27.4 23.7
W h B 1.478 5 0.936 164.941.92 194.742.8 42.6 26.7 21.7
LS/T 3242—2014 BR{H 1.465~1.490 0.910~0.938 162~190 158~195 =>38.0 =25.0 =21.0
T WSS R R 22 5 | % (P<T0.05),
*3 HAFHNEREEE
Table 3 Quality index of peony seed oil
75 W i FR{E (UL KOH i)/ A A fE/ TR/
B b ERES
(20 C) (mge+g D (mmol » kg7!)  (mg=+ kg™ ")
E i Y16 R5.6 BB 1.374+0.02¢ 0.9940.02¢ 329.7
i Hram Y20 R1.2 I B 0.320.01¢ 1.914:0.06" F A
T A Y19.6 R1.1 BB 0.484:0.02" 2.71240.04° F
B B Y19.1 R1.0 I B 0.490.04" 2.6340.28 Fe At
LS/T 32422014 —% HEHAHEEE W <2.0 6.0 A
Wi “g RS i B <3.0 <75 o

T B ) AR 22 5 1 3 (P<C0.05)
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K B 2 — 25 s, B4 £ 357 50 9 I 41 O o T ) 4
SO PHEIH . SR OO 3t B A 100 45 4 40 B 15 138 24 1 R
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PEAT . 2T 0 K i B U PR i 8 A 5 1 < AR
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W1 D5 (g/mL)f 0.05 mol/L AYFFIEBR ¥ 110 “C T &b
1 h, YRR 8 TR CRLAR g 33.62 ) o 43 5 T Hh il oV
fitf GELEE 70 °C,pH 5.5,/ 8] 1 h, Nt 2 mL/100 g « J5ED
A RE V€ B B G Z 60 °C, pH 4.5, WA 1 h, i B &
3 mL/100 g « JFUED A% , 75T 60 °C .pH 9.0 (9 &4 T F &
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