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Abstract

Pomegranate peel is a major by-product of pomegranate processing, which is rich in bioactive
components such as phenols, flavonoids, and tannins, possessing significant antioxidant and bacteriostatic
potentials, and has broad application prospects in the fields of food, agriculture, and medicine. However, how
to obtain these components effectively and maintain their high activity is the key to realizing the high-value
utilization of pomegranate peel. In this connection, this thesis investigated the effect of drying method on the
extraction and bioactivity of active components of pomegranate peel and studied its inhibitory mechanism
and application. The main research contents are as follows:

(1) The effects of drying methods on the content and activity of active ingredients of pomegranate peel
were studied. Four drying methods, namely, natural drying (SD), hot air drying (HD), vacuum drying (VD),
and vacuum freeze drying (VFD), were compared for their effects on the quality of pomegranate peels, the
content of active ingredients in the extracts and their bioactivities. The results showed that VFD had good
appearance quality and high content of active components (total phenolic content 86.78 mg/g, total flavonoid
content 19.37 mg/g, total tannin content 7.6 mg/g, total anthocyanin content 0.07 mg/g). Moreover, the
extracts showed outstanding antioxidant and enzyme inhibitory activities (ABTS scavenging capacity of
383.10 mg TE/g, -OH-RSA scavenging capacity of 122.50 mg TE/g, a-amylase 1Cso of 5.18 mg/mL), as well
as good bacteriostatic activity, with the circles of inhibition of bacteria S. aureus and B. subtilis of 21.33 +
0.04 mm and 16.23 + 0.04 mm, respectively, and 4. tenuissima inhibition rate 83.89%. After comprehensive
evaluation and analysis, among the four drying methods, VFD was the most effective and suitable for drying
high-quality samples, followed by HD, which consumed less energy and was cost-effective and suitable for
large-scale drying of pomegranate peel.

(2) Extraction study of antibacterial components of pomegranate peel based on low eutectic solvent.
UPLC-Q-TOF/MS was used to analyze the composition of VFD extracts, and potential components with
anti-fungal effects were screened in combination with molecular docking. With this as the target, low eutectic
solvents were screened through the combination experiment of COSM-RS, and the solvent system and
extraction process were optimized. The results showed that punicalagin, punicalin, ellagic acid 4-O-
xylopyranoside, rutin, epigallocatechin gallate, and 1,3,6-trigalloylglucose were the potential antifungal
components. When the extraction solvent was betaine/glycol low eutectic solvent (molar ratio of 1:5 and 30%
water content), mesh number 140, material-liquid ratio 1:43 g/mL, extraction temperature 55°C, and
extraction time 1 h, the highest extraction rate of pomegranate peel polyphenols and andrographolide was

obtained, which was 249.27 mg/g and 161.31 mg/g, respectively.



(3) Inhibitory effect of pomegranate peel extracts on fungi and Mechanism study. The inhibitory effect
of pomegranate peel extract (PPE) on four common plant pathogenic fungi (P. crustosum, B. cinerea, A.
tenuissima and F. oxysporum) was investigated. The results showed that PPE had the best inhibitory effect
on B. cinerea (MIC = 0.62 mg/mL), which was mainly related to the damage of cell membrane of B. cinerea,
the induction of excessive accumulation of reactive oxygen species, and the decrease of SOD, CAT and SDH
activities. Transcriptomic analysis showed that gene expression of B. cinerea was significantly changed after
PPE treatment (1317 up-regulated and 1176 down-regulated), and PPE prompted B. cinerea to up-regulate
cell wall membrane, energy metabolism, and virulence-related pathways, which enhanced resistance and
disturbed energy metabolism homeostasis; at the same time, the down-regulation of ribosome-related
pathways hindered the translation and synthesis of proteins, affected the transmission of genetic information,
and inhibited the growth and development of B. cinerea. The results of strawberry preservation experiment
showed that PPE treatment could not only effectively slow down the infection rate of B. cinerea, but also
maintain the good quality of strawberries during regular storage, which has good application value in the

field of fruit preservation.

Key words: pomegranate peel; drying method; low eutectic solvent; gray staphylococcus; inhibition

mechanism
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Fig. 1-2 Structure of main polyphenols in pomegranate peel
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