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Abstract 

Following the processing of vegetal material, impressive amounts of vegetal waste are produced at global level. Currently, 

vegetal waste management from industries that use vegetal material are of interest at international level, both for economic 

and environmental reasons. Metabolic diseases are clinical manifestations characterized by comorbidities as obesity, arterial 

hypertension, dyslipidaemia and diabetes, which induce low-grade inflammation and oxidative stress. In recent years, for the 

prevention and treatment of metabolic diseases, the development of new therapeutic strategies, with fewer side effects, based 

on bioactive compounds resulting mainly from plant waste, has been attempted. These biocompounds have various beneficial 

effects on lipid and glucose metabolism, blood pressure, oxidative stress and body weight. The aim of this short review is to 

highlight the bioactive compounds recovered from vegetal waste as a new tool in diabetes, obesity and dyslipidaemia 

prevention and treatment. 

 

Rezumat 

În urma prelucrării materialului vegetal, la nivel global se produc cantități impresionante de deșeuri vegetale. În prezent, 

gestionarea deșeurilor vegetale din industriile care utilizează material vegetal prezintă interes la nivel internațional, atât din 

motive economice, cât și de mediu. Bolile metabolice sunt manifestări clinice caracterizate prin comorbidități precum 

obezitatea, hipertensiunea arterială, dislipidemia și diabetul, care induc inflamație de grad scăzut și stres oxidativ. In ultimii 

ani, pentru  prevenția și tratamentul bolilor metabolice s-a încercat dezvoltarea de noi strategii terapeutice, cu mai puține 

efecte secundare, bazate pe compuși bioactivi rezultați în principal din deșeuri vegetale. Aceștia au diverse efecte benefice 

asupra metabolismului lipidelor și glucozei, tensiunii arteriale, stresului oxidativ și greutății corporale. Scopul acestei scurte 

recenzii este de a evidenția compușii bioactivi recuperați din deșeurile vegetale ca un nou instrument în prevenirea și 

tratamentul diabetului, obezității și dislipidemiei. 
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Introduction 

Metabolic diseases are the pathologies associated 

with disruption of normal metabolism, that involve 

impairment of the conversion of macronutrients from 

food (proteins, fats and carbohydrates) into energy, 

through a set of chemical reactions at the cellular 

level. Metabolic diseases that affect an increasing 

number of people (both adults and children) are 

diabetes, dyslipidaemia and obesity. The latest statistics 

show that 61 million adults in Europe and 537 million 

adults at global level [78] are affected by diabetes, 

1.7 billion adults at global level are estimated to be 

affected by dyslipidaemia by 2027 [79] and 215 

million adults with BMI (body mass index) ≥ 30 

kg/m
2
 in Europe are estimated to suffer from obesity 

by 2030 and 892 million adults globally by 2025 [77]. 

These numbers are worrying, especially in the context 

of the fact that there is a large number of undiagnosed 

people who are living with one of these diseases. 

Furthermore, in 2021, 6.7 million deaths caused by 

diabetes were registered (one every 5 seconds) [78].  

The conventional treatments used for decades to 

prevent or treat metabolic diseases are not always 

suitable for patient particularities, inducing side effects, 

even severe complications that can lead to death. 

Conventional treatment in the case of diabetes consists 

in regulating blood sugar through subcutaneous insulin 

injections or drug administration (metformin, sulfonyl-

urea, canagliflozin, dapagliflozin and empagliflozin). 

In addition to the recommendations related to changing 

the lifestyle by avoiding food products containing 

starch and introducing vegetable products rich in 

micronutrients, dietary fibres and polyphenols-rich 

sources into the diet, daily physical activity, etc., 

numerous drugs have been put on the market over 

time to reduce obesity. These, with or without an 

effect on weight loss, had numerous side effects 

(depression, anorexia, onset of cardiovascular diseases, 

etc.), with a direct threat to human health. Therefore, 
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many have been withdrawn, and at the moment there 

is no effective therapeutic strategy regarding obesity. 

Dyslipidaemia is conventionally treated with statins, 

fibrates or niacin. Side effects such as diarrhoea, 

abdominal pain, metallic taste, lactic acidosis, mycotic 

genital infections, urinary infections, leg pain or diabetic 

ketoacidosis have been observed through the administration 

of conventional treatments. Thus, in all metabolic 

diseases, physical activities and a healthy diet are 

recommended, but, since these are not sufficient in 

most cases, the aim is to find new, effective, low-

cost alternative treatments that eliminate unwanted 

side effects. In this direction, herbal medicine and 

vegetal based treatments provide an alternative treatment 

method for metabolic diseases [12, 16, 45, 51, 75]. 

It is well known that plant waste is a biodegradable, 

easily accessible and sustainable bioresource. Therefore, 

in recent years, the focus has been on the valorisation 

of vegetal waste (waste from plants, fruits or vegetables) 

by extracting and purifying the remaining bioactive 

compounds, in order to develop new plant-based 

products that respond to the growing burden of 

metabolic diseases around the world. 

Most of the industries that use plants as raw material 

(fruits, vegetables, seeds and aerial parts) for various 

purposes, produce a large amount of solid waste 

that is still rich in bioactive compounds as phenolic 

compounds, flavonoids, tannins, terpenes, phytosterols, 

bioactive peptides, flavanols, fatty acids, volatile oils 

or anthocyanins. The treatment of metabolic diseases 

such as diabetes, dyslipidaemia and obesity continues 

to be a topic of current interest in alternative medicine 

based on bioactive compounds recovered from plant 

waste. In addition, the current trend is for the use of 

green approaches in the valorisation of plant wastes, 

targeting their bioconversion into high-value bio-

products. 

This short-review aims to present the green techniques 

used in the valorisation of plant waste resulted resulting 

from the processing of aromatic and medicinal plants, 

fruits, vegetables, aerial parts of plants, trees and shrubs. 

The recovered bioactive compounds are presented 

as an important tool of therapeutic approaches with 

potential use in the treatment of metabolic diseases. 

 

Materials and Methods 

The article collection methodology included the 

survey of three scientific databases (ScienceDirect, 

ScienceDirect, Pubmed and Scopus) for published 

research data, which took place over the last six 

months, starting in May 2022. Only papers written 

in English were considered, dating as far back as 

2018. The electronic search was performed using as 

specific keywords: vegetal waste valorisation, plant 

waste valorisation, fruits waste valorisation, metabolic 

diseases and plant waste valorisation, vegetal waste 

green extraction methods, lipid metabolism, glucose 

metabolism, bioactive compounds, oxidative stress, 

etc. Title and abstracts retrieved by these searches 

were screened for relevance and deduplication. The 

selected articles were classified by article type (original 

research or review) and the validation was performed 

manually (by reading the entire article). 

 

Current strategies for vegetal waste valorisation 

Vegetal waste - a rich source of bioactive compounds 

Large quantities of plant waste can accumulate not 

only during the processing of the plant material, but 

also during the harvesting and post-harvest stages. 

Thus, any part of the plant that is not subject to 

processing can be considered vegetal waste. An 

alternative to reduce the amount of unexploited 

waste with a negative impact on the environment is 

represented by their valorisation through green 

extraction, isolation and purification of bioactive 

compounds in order to obtain added value products, 

useful in the prevention and treatment of various 

maladies. 

Numerous studies have shown that vegetable waste 

is an important and low-cost source of primary and 

secondary metabolites with medicinal and nutritional 

value, such as phenolic compounds (phenolic acids 

[20, 38, 67, 76], flavonoids [14, 18, 20, 22, 23, 34, 

42, 56, 65, 71, 74], anthocyanins [20, 21, 35, 57, 71], 

vitamins (vitamin A [25], vitamin E [21], vitamin D 

[25], vitamin C [21, 25, 65, 74], amino acids [25], 

alkaloids [11, 18], glucosinolates [23], fatty acids 

[21], poly-saccharides [55], terpenes [14, 38, 57, 74]. 

Extraction techniques of vegetal waste material 

The extraction process is a critical step for obtaining 

the targeted bioactive compounds. Currently, many 

of the new extraction techniques fall into the field of 

“green chemistry”. According to “green strategies” 

this critical step implies, at an affordable cost, the 

reduction of extraction time, energy consumption and 

the amount of solvents, with the important consequence 

of increasing the positive impact on the environment. 

In this regard, as a sustainable alternative are non-

conventional extraction methods such as Ultrasound 

Assisted Extraction (UAE) [71], Microwave Assisted 

Extraction (MAE) [56], Solvent-Free Microwave 

Extraction (SFME) [5, 15], Supercritical Fluid 

Extraction (SFE) [74], Accelerated Solvet Extraction 

(ASE) [61], matrix solid-phase dispersion (MSPD) 

extraction [42], Infrared Assisted Extraction (IAE) 

[72] that outperform the conventional extraction 

methods as maceration, stirring, solvent extraction 

or Soxhlet extraction. Moreover, recently extraction 

techniques have been developed that combine non-

conventional extraction methods with deep eutectic 

solvents (DESs) [73]. 

The selection of an extraction method depends on 

certain important requirements such as the nature of 
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the compounds of interest, the degree of purity of 

the extract, the costs and the field of further use. 

Thus, non-conventional extraction methods require 

the optimization of several parameters such as extraction 

time, ratio of plant material to the solvent, type of 

solvent (water, ethanol, methanol, etc.), degree of 

shredding of the plant material, working temperature, 

etc. 

Isolation and purification techniques of bioactive 

compounds  

Despite the progress made in the last decades, the 

steps of isolation, purification, identification, and 

characterization of the bioactive compounds recovered 

from plant waste extracts still require improvements 

and adjustments, especially from the point of view of 

increasing therapeutic efficacy. Significant progress 

has been registered in terms of chromatographic 

techniques for the separation and purification of bio-

active compounds of different polarities. The traditional 

chromatographic technique such as Thin Layer 

Chromatography (TLC) is increasingly being replaced 

by modern chromatographic techniques such as Gas 

Chromatography (GC), High Performance Liquid 

Chromatography (HPLC), Ultra-High-Performance Liquid 

Chromatography-Electrospray Ionization Quadrupole 

Time-of-Flight Mass Spectrometry (UHPLC-ESI-

QTOF/MS) [2], Centrifugal Partition Chromatography 

(CPC) [66] for various advantages as high purification 

of compounds (> 99%), faster compounds separation 

and isolation by different stationary phases. 

 

Bioactive compounds isolated from vegetal waste 

used in prevention or treatment of metabolic 

diseases 

Numerous studies indicate that plant waste is an 

important source of secondary metabolites. Secondary 

metabolites are known for their proven biological 

properties, such as antioxidant, anti-inflammatory, 

antibacterial, antiviral, anticancer and health-promoting 

effect against neurodegenerative and cardiovascular 

diseases, diabetes, obesity, dyslipidaemia, etc. 

Furthermore, the long-term intake of secondary 

metabolites induces an overall positive effect on 

human health. 

In the case of the metabolic diseases discussed in this 

review paper – diabetes, dyslipidaemia and obesity – 

numerous studies have pointed out natural approaches 

to delaying their onset and progression. 

Diabetes 

Diabetes is diagnosed based on high levels of blood 

glucose. According to the World Health Organization 

(WHO), changes in glucose metabolism indicate 

diabetes, more precisely when patients have blood 

sugar > 110 mg/dL or show insulin resistance [54]. 

There are two forms of diabetes, type I and type II, 

which occur in both adults and children. In the case 

of type I diabetes, the pancreas does not secrete 

insulin or secretes it in insufficient quantities to 

function properly, pancreatic islet β cells are destroyed 

necessitating lifelong insulin treatment. In type II 

diabetes, the body is resistant to the effect of insulin 

or the pancreas does not produce enough insulin to 

maintain an adequate level of glucose in the blood.  

This metabolic disease is a major cause of blindness, 

kidney failure, lower limb amputation heart attacks and 

stroke. Studies have shown that the incidence of 

diabetes is much higher in elderly people compared 

to middle-aged people [1].  

Recent research in this field aims to study the anti-

diabetic effects of secondary metabolites recovered 

from plant wastes, anti-glycaemic activity being targeted. 

These studies were mainly carried out by testing the 

inhibition effects on α-amylase and α-glucosidase, but 

also on lipid peroxidation, aldose-reductase, pancreatic 

lipase and 5-lipoxygenase (5-LOX). 

The data found in the in vivo and in vitro studies 

identified in the specialized literature regarding the 

effect of secondary metabolites recovered from plant 

waste on blood sugar variations – an important parameter 

in the diagnosis of diabetes – are presented in Table I. 

Table I 

Bioactive compounds isolated from vegetal waste with therapeutic application in diabetes 

Vegetal waste origin Bioactive compound Studies 

Musa paradisiaca (Var. Nanjangud rasa 

bale) - pseudostem 

Stigmasterol, β-Sitosterol [59] 

Musa acuminate - male flowers and bracts Lupeol, Umbelliferone [14] 

Musa (ABB – Nam Wa Mali-Ong) - 

inflorescences 

Phytosphingosine, Xestoaminol-C, Adenine, 2-Amino-3-methyl-1-

Butanol, α-Linolenic Acid, Stearic acid 

[2] 

Punica granatum - leaves Gallic acid, Ellagic acid, Apigenin [58] 

Punica granatum - peel Ellagic acid, B carboxylic acid, tannic acid, gallic acid, punicalagin, 

punicalin 

[26, 31, 

36, 43] 

Allium cepa L. - waste Quercetin-3,4′-O-diglucoside, Quercetin-4′-O-monoglucoside, 

Quercetin 

[53] 

Citrus sinensis L.- stem bark Not specified [6] 

Persea americana - seeds Not specified [6] 

Cynara Scolymus L. – floral stems 1-O-Caffeoylquinic acid, Luteolin-7-O-neohesperidoside, 1,5-Di-

caffeoylquinic acid, Luteolin, Apigenin, Luteolin-7-O-glucoside 

(cynaroside) 

[47] 
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Vegetal waste origin Bioactive compound Studies 

Momordica cymbalaria - skin and seed Not specified [24] 

Codonopsis pilosula - residue Arabinose, glucose, galactose [41] 

Artocarpus odoratissimus – peel, seed Phenolics, flavonoids [33] 

Mangifera odorata L. – peel, seed, kernel β-Carotene, Ascorbic acid, α-Tocopherol, (±)-Naringenin, 2-Hydroxy-

3,4-dimethoxybenzoic acid, apigenin 7-(2’’-E-p-coumaroylglucoside), 

isovitexin 

[37] 

Mangifera indica L. - seed Not specified [7] 

Crocus sativus - petals Delphinidin 3,7-O-diglucoside, Petunidin 3,7-O-diglucoside, Malvidin 

O-glucoside, Kaempferol-3-O-sophoroside, Kaempferol-3-O-glucoside, 

Quercetin-3-7-O-diglucoside 

[50] 

Chukrasia tabularis A. Juss. - leaves Kaempferol, Quercetin, Luteolin, Isorhamnetin, epiafzelechin-(4β-8)-

catechin, 3,7,4′-trihydroxyflavan 

[4] 

Prunus tomentosa – seed Aromatic glycosides [40] 

 

In an investigation carried out by [59] regarding the 

antiglycaemic activity have been tested in vitro the 

inhibitory activity of the isolated compounds against 

Type VI-B porcine pancreatic α-amylase (by 3,5-di-

nitrosalicylic acid (DNS) assay) and yeast type-1 α-

glucosidase (by the substrate p-nitrophenyl-α-D-gluco-

pyranoside (pNPG)) enzymes, using acarbose as 

positive control. The α-amylase inhibitory effect of 

Stigmasterol (IC50: 42.58 ± 2.14 µg/mL) and β-

Sitosterol (IC50: 43.43 ± 1.03 µg/mL) were significantly 

lower than positive control (IC50: 29.71 ± 1.51 µg/mL), 

comparatively with the α-glucosidase inhibitory effect 

where Stigmasterol (IC50: 7.31 ± 0.12 µg/mL) and β-

Sitosterol (IC50: 7.80 ± 0.93 µg/mL) were significantly 

higher than positive control (IC50: 9.68 ± 0.48 µg/mL) 

thereby proving that the isolated bioactive compounds 

exhibit antiglycaemic activity. 

The lupeol and umbelliferone isolated compounds 

from banana flower ethanolic extracts (95%), showed 

α-amylase (31.75%) (tested by DNS assay), α-glucosidase 

(84.17%) (tested using pNPG substrat) and lipase 

(70.59%) (tested using p-nitrophenylpalmitate substrat) 

inhibition by in vitro tests [14]. 

Diabetic rats treated for 45 days with methanolic 

extract of Punica granatum leaves (400 mg/kg) exhibited 

a significant decrease of blood glucose levels (107 ± 

3.8 mg/dL), an increase in plasma insulin levels 

(14.7 ± 1.16 mg/dL), lower TC (150 ± 5.30 mg/dL) 

and lower TG (86.3 ± 3.90 mg/dL) [58]. 

The fractionated extracts from yellow onion waste 

[53] showed a remarkable inhibition of α-amylase 

activity (pancreatic porcine enzyme) (IC50 48.2 ± 1.3 - 

60.8 ± 1.6 μg/mL) and α-glucosidase (intestinal rat 

enzyme) (IC50 42.5 ± 1.9 - 65.5 ± 1.5 μg/mL) compared 

to Acarbose positive control. The bioactive compounds 

extracted from onion waste (quercetin-3,4′-O-diglucoside, 

quercetin-4′-O-monoglucoside and quercetin) also 

showed significant inhibitory activity of α-amylase 

(IC50 60.7 ± 1.3 - 75.5 ± 1.8 μg/mL) and α-

glucosidase (IC50 55.3 ± 1.2 - 70.5 ± 2.1 μg/mL). 

More, fractionated extracts from onion waste diluted 

in methanol, ethanol and ethyl acetate showed higher 

activities of inhibition of α-amylase and α-glucosidase 

compared to isolated flavonol extracts. 

Prunus tomentosa seed waste extracts (70% ethanol), 

were successively fractionated with petroleum ether, 

ethyl acetate and n-butanol [40] isolating 11 aromatic 

glycosides. Two of the identified glucosides presented 

inhibitory activity on α-glucosidase (IC50: - 4.27 

mg/mL, respectively 4.34 mg/mL) similar to that of 

the positive control Acarbose (IC50: - 4.16 mg/mL), 

and it could be developed as a safe and effective anti-

diabetic basic element. 

Dyslipidaemia 

Dyslipidaemia is an asymptomatic disease that occurs 

when there are quantitative changes in blood concentrations 

of one or more of the following parameters: total 

cholesterol (TC), triglycerides (TG), low-density lipo-

protein cholesterol (LDL-C) or high-density lipoprotein 

big cholesterol (HDL-C). According to the International 

Diabetes Foundation alterations in lipid metabolism 

indicates dyslipidaemia, more specifically it occurs 

when the patients have HDL-C < 40 mg/dL (men) or 

HDL-C < 50 mg/dL (women) or TG > 150 mg/dL 

[54]. 

Genetic predisposition and external factors part of 

lifestyle (high consumption of saturated fats, fried 

foods or alcohol; smoking; sedentarism or long-term 

administration of certain medicines) are considered 

causes of dyslipidaemia. Dyslipidaemia classification 

includes primary dyslipidaemia or hyperlipidaemia 

divided in hypertriglyceridaemia, hypercholesterolaemia, 

high-density lipoprotein decreases; combined dyslipidaemia 

and secondary dyslipidaemia [49]. Being a lipid 

metabolism disorder, it is standard diagnosticated 

by a lipid profile. 

At the same time, dyslipidaemia is one of the risk 

factors that significantly contribute to cardiovascular 

diseases, especially atherosclerosis [49]. Dyslipidaemia 

is associated with diabetes, both type I and type II 

[64, 68], through low HDL-C, high TG and LDL-C 

levels. 

Researches regarding anti-dyslipidaemic effects of 

secondary metabolites present in plant waste extracts 

were performed by testing lipid accumulation inhibition 

and levels of plasma TC, TG and HDL-c, because 

those parameters are followed in this metabolic disease. 
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Few results regarding the effect of secondary metabolites 

isolated from vegetal waste on lipid metabolism (in 

vivo or in vitro studies) were identified in the studied 

articles. From the data found in the specialized 

literature, Table II presents studies on the modulation 

of lipid metabolism, the decrease of plasma TC and 

TG, respectively the increase of plasma HDL-c. 

Table II 

Bioactive compounds isolated from vegetal waste with therapeutic application in dyslipidemia 

Vegetal waste origin Bioactive compound Studies 

Citrus sinensis L. Osbeck - peel Hesperidin  [69] 

Prunus persica L. - peel Epicatechin 3-O-gallate, Procyanidin dimer B2, Epicatechin 3-O-glucoside, 

gallocatechin 3-O-gallate, catechin, 5-caffeoylquinic acid, 3-caffeoylquinic 

acid, 5-feruloylquinic acid 

[34] 

Persea americana - seeds Not specified [10] 

Beta vulgaris L. - leaves and stalk Vitexin-2-O-Rhamnoside [29] 

Passiflora edulis - peel Caffeic acid, isoorientin [30] 

Dendrobium officinale - leaves Glucose, Mannose, Glucuronic acid, Galactose, Arabinose [27] 

Vitis vinifera 'Merlot' - grape pomace Gallic acid, Catechin, Epicatechin, p-Coumaric acid, Ellagic acid, Quercetin, 

Chlorogenic acid, Resveratrol 

[17] 

 

Citrus waste valorisation (citrus peels) in order to 

obtain certain chemical compounds of great interest 

has gained momentum recently. Thus, hesperidin was 

purified from plant wastes such as orange or tangerine 

peels. This is a flavone glycoside and an essential raw 

material for synthesizing diosmetin (5,7,3'-trihydroxy-

4'-methoxyflavone) [48, 63, 69]. In a study conducted 

by Meephat et al. [46], the dyslipidaemic effect of 

diosmetin was highlighted in rats with metabolic 

syndrome induced with high-fat diet plus 15% fructose 

in drinking water. 

Methanolic extracts from peach waste (peel), containing 

a total polyphenol content of 80.68 ± 1.12 mg GAE/g 

dried mass, significantly remitted lipid accumulation 

in mice fed with a high-fat diet, decreased serum and 

liver lipid levels and increased excretion of TG, TC 

and total bile acids in feces (studies have been carried 

out by commercial kits) [34], due to high contents 

of flavanols and hydroxycinnamic acids. Moreover, 

an improvement in the symptoms of fatty liver, as 

well as dark liver tissue was observed. 

Obesity 

Obesity is defined as excessive fat accumulation with 

a risk to health, that occurs when a body mass index 

(BMI) is over 30 kg/m
2
, associated with co-morbid 

metabolic and chronic diseases, including low-grade 

inflammation, metabolic syndrome, type 2 diabetes, 

elevated blood glucose, insulin resistance, cardiovascular 

diseases, etc. [52]. Systemic oxidative stress, reduced 

antioxidant defences and adipokine imbalance are 

associated with obesity, as well as dyslipidaemia, through 

elevated TG, very LDL, normal or slightly elevated 

LDL-C and non-HDL-C levels. Dysregulation of lipid 

metabolism (synthesis, decomposition, digestion, absorption 

processes and transport of lipids) [32] is considered 

the main cause of obesity. 

Table III 

Bioactive compounds isolated from vegetal waste with therapeutic application in obesity 

Vegetal waste origin Bioactive compound Studies 

Prunus persica L. - peel and remnant 

pulp after juice extraction 

4-caffeoylquinic acid, 3-caffeoylquinic acid, p-coumaroylquinic acid, 4-

feruloylquinic acid, Quercetin 3-O-rutinoside, Kaempferol 3-O-rutinoside, 

Quercetin 3-O-rhamnosyl-galactoside, Ellagic acid glucoside, Gallic acid 

4-O-glucoside 

[62] 

Myrciaria Jaboticaba (Vell.) Berg - peel Cyanidin-3-O-glucoside, Ellagic acid [39] 

Malpighia emarginata - peel, residual 

pulp, seeds 

Quercetin, Quercetin-3-glycoside, Rutin, 1-kestose,  Malic acid, Succinic 

acid, Formic acid,  Ascorbic acid. 

[9] 

Lippia graveolens - stem Naringenin,  Taxifolin,  Eriodictyol,  Caffeic acid, Cummaric acid,  

Quercetin 3-O-glycoside, 2-Hydroxybenzoic acid, Apigeninm Luteolin 

[28] 

Vaccinium spp. - Blueberry pomace Not specified [13] 

Musa acuminata x balbisiana BBB - peel Pectin [8] 

Punica granatum - peel Ellagic acid, B carboxylic acid, Tannic acid, Gallic acid, (−) 

epigallocatechin gallate, 3′,4′,5, 7-tetrahydroxyisoflavanone, 6″-O-

acetyldaidzin, cyanidin 3-O-xyloside, dihydroquercetin 3-O-hexoside 

[44, 

60] 

Passiflora edulis - peel Flavonoids, carotenoids, β-carotene, Ferulic acid [70] 

Hibiscus sabdariffa L. - exhausted 

calyces 

Caffeoylquinic acid isomer I,  Coumaroylquinic acid isomer I, Gallic acid, 

Ellagic acid, Feruoylquinic acid isomer II, Dicaffeoylquinic acid 

[3] 

Euterpe oleracea Mart. - seed Phenolic compounds [19] 

 

An alternative for the treatment of obesity is represented 

by lowering the serum level of glucose, TG and insulin, 

by administering extracts or products enriched with 

secondary metabolites recovered from plant wastes. 
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Weight loss is the targeted result. Table III shows 

selected data from the specialized literature where plant 

waste has proven to be a rich source of bioactive 

compounds with anti-obesity effects. 

Peach juice by-products (skins and pulp resulting 

from juice extraction), proved to be a rich source of 

polyphenols, and their extracts administered as 

supplements to obese rats led to lower serum glucose 

levels, lower TG (identified using commercial enzyme-

colorimetric kits) and lower serum insulin levels. 

(quantified using an ELISA kit) [62]. 

Also, in a study conducted on diet-induced obese rats 

for 12 weeks [39], the effects of freeze-dried jaboticaba 

peel powder and aqueous jaboticaba peel extract were 

investigated. Results showed reduced weight gain, 

adiposity and improved insulin sensitivity, as well 

as increased HDL-cholesterol levels and prevented 

hepatic steatosis, proving to be an adequate strategy 

to prevent or control obesity. 

Acerola (Malpighia emarginata) (peel, residual pulp, 

seeds) waste extracts, orogastric administrated by 

gavage, reduced the weight of rats fed with a high-

fat diet, decreased the serum TG, TC, LDL levels and 

increased HDL level [9]. Also, administration of 

acerola extracts increased the cellular glucose uptake 

and showed a good tolerance to insulin action on 

glucose level. 

 

Conclusions 

Herbal therapy is based on empirical findings of 

hundreds of years and continues to provide mankind 

with new remedies, plants, fruits and vegetables being 

available, low-cost and safe resources with high 

potential for the treatment or prophylaxis of a disease. 

The pharmaceutical industry worldwide has identified 

this opportunity, continuing to investigate promising 

leads from natural products in their effort to develop 

new drugs that meet modern FDA standards of quality, 

safety and efficacy. 

Moreover, recent studies have shown that plant waste 

resulting from the processing of plant material is a 

rich and renewable source of bioactive compounds. 

The development of the appropriate method for 

obtaining bioactive compounds depends mainly on 

their solubility and stability, but also on the costs 

related to the scale-up of the process at industrial level. 

Bioactive compounds recovered from plant waste, 

as presented in this review, are promising tools for 

maintaining human health. Most of the vegetal waste 

identified in the selected studies results from the 

processing of fruits and vegetables, which indicates 

an increased interest in this direction, considering the 

daily consumption of fruits and vegetables globally. 

According to the literature study carried out regarding 

the different types of vegetable waste and their 

utilization, it can be observed that there are numerous 

studies that confirm the anti-dyslipidaemic, anti-diabetic 

and anti-obesity activity of the purified bioactive 

compounds. 
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