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Mandarin peel contains significant amounts of bioactive and high-value components, among
which phenolic acids and flavonoids are the most persistent groups of plant phenolics
exhibiting health-related properties including antioxidant, anticancer and anti-inflammatory.
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Subcritical water extraction (SWE) technique is considered as an promising green alternative to were obtained in November Y
conventional extraction methods, being also efficient for extraction of variety types of bioactive 2019 from a small family STEP-BY-STEP PROCEDURE
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obtaining high-quality essential oil from citrus peel is well-known, however the utilization of
generated remain free of non-polar components is not commonly studied for obtaining extracts
rich in phenolic compounds. The primary aim of this study is to investigate the possibility of
using mandarin peel of the Citrus unshiu variety using subcritical water extraction (SWE)
technique, and to evaluate phytochemicals, total phenolic content and antioxidant activity of
the prepared extracts. After SC-CO, extraction, the exhausted citrus waste was subjected to
SWE in a wide temperature range (130 — 220 °C) using solvent-solid ratio (10 — 30 mL/g) in
periods from 5 to 15 min. Identification and quantification of individual bioflavonoids, of which
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degradation, was performed using high performance liquid chromatography with a diode array e : 3_ .
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GC-MS ANALYSIS

HPLC ANALYSIS

Experimental design for SWE procedure and obtained
contents of polyphenolic compounds analyzed by HPLC.

The volatiles profile of SC-CO, extracts of mandarin peel var.
Kuno determined by GC-MS analysis.
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Figure 3. The effect of temperature on the recovery of the
three most abundant phenolic compounds and chlorogenic
acid in SWE extracts.

Table 1. The uncoded and coded levels of independent -
variables used in the RSM design for SWE technique from
citrus material pretreated by SC-CO, extraction.
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Figure 1. 3D diagrams of the effects of A) time and

Hesperidin (mg/q)

Low (-1) Center (0) High (+1) temperature; B) solvent-solid ratio and temperature, and C)
X4 130 175 220 _ solvent-solid ratio and time on the 5-HMF and hesperidin
X, 5 10 15 A > L extraction from mandarin peel (Citrus unshiu var. Kuno) using
X, 10 20 30 SWE technique.
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This study focuses on the innovative green extraction techniques of the mandarin peel (Citrus unshiu variety Kuno) to obtain the highly valuable components. C K N L E D G E E NT

1. Firstly, SC-CO, extractions at operating pressures of 100 and 300 bar were performed to obtain aromatic components of different chemical complexities, among which limonene was detected as the most dominant
volatile compound at both applied pressures, followed by a-farnesene, linoleic and hexadecanoic acids;
2. The exhausted residue of mandarin peel remained after SC-CO2 extraction was further used for extraction of polyphenolic compounds using SWE.
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3. Based on the obtained results, the most abundant phenolic components in mandarin peel extracts obtained by SWE were hesperidin, narirutin, and rutin. _ _ . i i p 4 i

4. The concentration of these components was dependent on the applied temperature and solvent-solid ratio, with significant decrease observed in extracted content above 160 °C. At these conditions, the higher gﬁﬂgiﬁg:e”ce Application of innovative techn Iques of
contents of chlorogenic acid and 5-HMF were detected, which are suggested as by-products of thermal degradation. the extraction of bioactive components

5. The extracts obtained at higher temperatures <175 °C exhibited good antiradical activity, however the formation of 5-HMF was also observed. ‘ .

6. Potential limitation of SWE could be attributed to the formation of undesirable compo-nents by applying the higher extraction temperatures. Hence, efficient optimization pro-cess for obtaining highly valuable and at 7 ByP roExtract from by-products of plant origin

the same time reducing the content of undesira-ble components is undoubtedly a study of interest and essential toward possible large-scale applications. (UlP-2017-05-9909)



