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Optimization of microwave pretreatment-pressing methods for

preparing peony seed oil and its quality analysis

HUA Jindan
(Puyang Medical College, Puyang, Henan 457000, China)

Abstract: [ Objective] To obtain high-quality peony seed oil. [ Methods] Using peony seeds as materials, this study investigated the effects
of moisture content, microwave power, microwave time, and kernel-shell mass ratio on peony seed oil yield. Response surface methodology
was then used to optimize the process conditions for peony seed oil preparation via microwave pretreatment-pressing methods. The quality
of peony seed oil obtained by microwave pretreatment-pressing methods was compared with that extracted by supercritical CO, extraction
and solvent extraction. [ Results] The optimal process conditions for microwave pretreatment-pressing methods to prepare peony seed oil
were listed below: moisture content of 8.6%, microwave power of 1 000 W, microwave time of 5 min, and kernel-shell mass ratio of 15: 1.
Under these conditions, the oil yield from peony seeds was (26.742=0.58)% . Although there were differences in the physicochemical
indicators of peony seed oil produced by the three methods, all met the standards for edible vegetable oil. The extraction methods were non-
selective for fatty acid extraction, with no isomerization or oxidation of fatty acids. However, the peony seed oil prepared by microwave
pretreatment-pressing methods contained higher levels of trace components such as squalene, tocopherols, and total phenols, which gave it
better antioxidant activity. [ Conclusion] Microwave pretreatment-pressing methods are effective processing methods for obtaining high-
quality peony seed oil.

Keywords: peony seed oil; microwave pretreatment; pressing method; acid value; peroxide value; fatty acids; trace components; antioxidant
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Figure 2 Effect of microwave power on the oil yield
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Table 2 Box-Behnken experimental design and results
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Table 3  Analysis of variance of regression equation

PRI EIIAM AME HWIrE F P WREME
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C 23585 1 23585 47.1714 <<0.0001 **
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BD 0.0420 1  0.0420 0.8405 0.3650

CD 00110 1 00110 02205 0.6376
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Table 4 Comparison of oil yield, acid value, and
peroxide value of peony seed oil prepared by

different processes

Wik ik, PO(me SR
KOH-g ') (1072g-g ")

o WAL BE— R bE¥E 27.74+0.48° 1.21+0.02°  0.19+0.02°
W AL CO, 2K B 29.38£0.23% 1.0840.02° 0.10--0.04°
VA R A 33.58+0.32° 1.32+0.04* 0.12+0.02°

T TR IR A [ 5 ik 2 (0] 28 5 i 3 (P<C0.05) .
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Table 5 Comparison of fatty acid composition of peony seed oil prepared by different processes

[iE=9/R7S Ciao Cienr Ciro Cira Cao.o Cis.0 Cis.o
Tl T Ak B — R A v 0.06£0.01 0.12+0.02 0.12+0.01 0.08+0.02 0.14+0.02 5.87+0.01 2.57+0.01
B L CO, A 0.06=+0.02 0.11+0.02 0.10+0.02 0.07-£0.01 0.17+0.02 5.89-0.01 2.58+0.01
VA TR R 0.0740.02 0.1240.02 0.1540.02 0.1240.02 0.1540.01 5.9440.01 2.5840.01
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WO — R M 25.7240.02° 25.67£0.01°  40.23+£0.10°  0.220.01 8.7540.06  92.0440.18
G FL CO, A ks 28.684+0.01° 24.724+0.01° 38.38+0.08°  0.20+0.01 8.8040.08  92.16+0.23
TR ZE B 27.49+0.02° 27.71£0.01° 36.37+0.06°  0.20£0.01 8.88+0.07  92.02+0.34
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Table 6 Comparison of trace components of peony seed oil prepared by different processes mg/kg
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Vi IR A 129.25+2.84° 2 128.86+50.04° 506.52+4.49° 36.58+0.41° 24.35+0.43
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Table 7 Comparison of antioxidant capacity of peony seed oil prepared by different processes
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