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In the present study, the liquefaction of both regular and sweet potato 
peels was conducted to investigate the bio-oil produced, the sugar and 
total phenolic content, and antioxidant activity. Initially, the bio-oil obtained 
after liquefaction was partitioned into two different fractions, a hydrophilic 
fraction and the other consisted of the portion that contained the apolar 
compounds. Afterward, the samples of the whole bio-oil, aqueous extract, 
and organic phase of both cultivars were analyzed by attenuated total 
reflection- Fourier Transform infrared (ATR-FTIR) spectroscopy, hydroxyl 
number, and acid value. This was done in combination with assessment 
of the sugar and total phenolic contents and antioxidant activity. The 
samples demonstrated a considerable content of phenolic moieties in their 
composition. The antioxidant activity, which was assessed by the 2,2-
diphenyl-1-picrylhydrazyl radical method, revealed that the antioxidants of 
the liquefied products and its extracts were generally better than that of 
butylated hydroxytoluene. Glucose, sucrose, and maltose were identified 
and quantified within all of the samples.  
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INTRODUCTION 
 

Scientists are focused on finding solutions for the use of wastes with no value to 

produce value-added products. The utilization of waste residues as raw materials has been 

attempted many times over the years. In general, these raw materials (e.g., agricultural 

residues, wood, municipal solid waste, dedicated energy crops, industrial wastes, etc.) are 

categorized as feedstock classified biomass (Arapoglou et al. 2010). In this work, the 

authors concentrated on, and allocated resources to, finding a solution to mitigate potato 

peel waste (PPW). According to the data of the Food and Agriculture Organization of the 

United Nations (FAO), more than 300 million tons of PPW was produced in 2014, and that 

amount has continued to increase annually (Food and Agriculture Organization 2016). The 

waste residues resulting from the potato industry represents approximately 27% of the 

weight produced. Composed mostly of its peel, this waste residue causes a remarkable 

problem in its management, and it is necessary to find a solution to decrease its 
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environmental impact (Schieber et al. 2001; Guechi and Hamdaoui 2016). The potato 

industries are extensively supporting research and development activities focused on 

environmentally friendly and sustainable solutions. Because PPW is prone to rapid 

microbial spoilage, it is usually used for feeding livestock. (Maske and Satyanarayan 

2012). This waste is described as having a broad range of biological properties, such as 

antioxidant, antibacterial, apoptotic, chemopreventive, and anti-inflammatory properties 

(Wu 2016). To use this waste as only livestock feed leads to the loss of raw material with 

considerable economic potential (Wu 2016). The main components of PPW are usually 

water, starch, cellulose, hemicellulose, fermentable sugars, lignin, proteins, polyphenols, 

and alkaloids (Izmirlioglu and Demirci 2012; Khawla et al. 2014; Liang and McDonald 

2014; Liang et al. 2014; Chintagunta et al. 2016; Guechi and Hamdaoui 2016). Thus, this 

residue can potentially be utilized as feedstock for biorefineries and for the production of 

value-added products. In fact, due to the higher content of sugars, potato peels can be used 

as a substrate to produce via enzymatic hydrolysis to produce, for instance, ethanol 

(Arapoglou et al. 2010) or acetic acid (Betiku and Adesina 2013). 

Several studies have researched the antioxidant activity of potatoes (Wu 2016). In 

fact, its skin contains up to ten times more antioxidants than in its pith (Fig. 1) (Singh et 

al. 2011; Wu et al. 2012; Albishi et al. 2013). The mixture of phenolic compounds 

identified in potatoes consists of free phenolic molecules and phenolic molecules that are 

esterified or bonded to other moieties. Chlorogenic, caffeic, p-coumaric, and ferulic acids 

are some of the antioxidant compounds (Farvin et al. 2012; Albishi et al. 2013).  

The liquefaction of biomass, such as lignocellulosic residues (residues containing 

cellulose and lignin), is a process that has been widely investigated, and is used in the 

depolymerization and solubilization of biomass at moderate temperatures (120 °C to 180 

C) in polyhydric alcohols, which usually resorts to acid catalysts (Balat 2008; Jasiukaityte 

et al. 2009; Jasiukaitytė-Grojzdek et al. 2012; Kunaver et al. 2012; Briones et al. 2012; Hu 

and Li 2014; Hu et al. 2014). 

Succinctly, the natural antioxidant properties of potato peel combined with its high 

carbohydrate content make it suitable for liquefaction. The purpose of this research was to 

study the products produced from such a process and determine if it is a suitable source of 

antioxidants that can be used in chemical reactions to replace synthetic ones like BHT, 

BHA, TROLOX, etc. Moreover, the liquefied products can be refined into chemical 

building blocks with high economic value. 

 

 
Fig. 1. Morphology of potatoes (left) and sweet potatoes (right) 
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In this paper, the authors decided to investigate the direct liquefaction of regular 

potato (Solanum tuberosum) peels and sweet potato (Ipomoea batatas) peels catalyzed by 

acids. Despite the differences between potatoes and sweet potatoes, they are both rich in 

carbohydrates, antioxidants, and fibers. (Liang and McDonald 2014; Salawu et al. 2015) 

The thermochemical direct liquefaction of the sweet potato peel and potato peel was 

conducted to access the respective liquefied products. The total phenolic content and 

antioxidant activity were determined for the hydrophobic (organic) and hydrophilic 

(aqueous) extracts from the liquefied products. The glucose, sucrose, and fructose content 

were also screened. 

 

 
EXPERIMENTAL 
 
Materials  

The studied potato peel and sweet potato peel, which both contained an average of 

80% water, were collected from cultivars purchased in a local Portuguese market. 

Subsequently, the material was minced and frozen. 2-Ethylhexanol, diethylene glycol, p-

toluenesulfonic acid, tetrahydrofuran, methanol, acetone, potassium hydroxide (0.5 M and 

0.1 M in ethanol, titration solutions) used were of chemical grade (Sigma-Aldrich, Sintra, 

Portugal). The maltose, sucrose, and D-glucose quantification kit (Cat. No. 1111395003 

was purchased to R-Biopharm (Darmstadt, Germany). The chemical products used in this 

work for antioxidant characterization, such as 2,2-diphenyl-1-picrylhydrazyl (DPPH•) and 

gallic acid, were acquired from Sigma-Aldrich (Sintra, Portugal). Folin-Ciocalteau reagent, 

sodium carbonate (Na2CO3), and methanol were obtained from Merck (Oeiras, Portugal). 

 

Methods 
The present study was divided into three phases, which corresponded to the 

workflow depicted below (Fig. 2).  

 

 
 

Fig. 2. Workflow established for this study 
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Phase I consisted of the liquefaction of potato and sweet potato peels. During Phase 

II, the samples of the bio-oil obtained were used for the separation of the hydrophilic 

components via aqueous extraction. The aqueous and organic phases, along with the 

samples of the bio-oil, were subsequently concentrated under a vacuum. Phase III, 

characterized the samples by ATR-FTIR, hydroxyl number, acid number, antioxidant 

activity (AA), TPC, and sugar content (SC). 

 

Liquefaction procedure 

The liquefaction was conducted according to Ventura et al. (2016). A reactor was 

loaded with a mixture of solvents (2-ethylhexanol:diethylene glycol = 2:1, w/w), 3% w/w 

of p-toluene sulfonic acid, and 10% w/w of biomass (both based on the solvent mixture, 

the weight of the potato peel was based on its dried weight). After the potato peel was 

added, the mixture was then stirred, and the temperature was set to 160 °C. Concerning the 

sweet potato peel, the process was investigated with three temperatures, which were 120, 

140, and 160 °C.  For both types of potato peels, the reaction was performed during several 

reaction times. The water content of the loaded sample, as well as that of the mixture 

formed during the reaction, was distilled during the reaction. The reactions were performed 

until no peel was visually distinguishable, and then the reaction was studied at different 

reaction times. After liquefaction, the reactor was allowed to cool to room temperature. 

Afterward, the mixture was filtered. A sample of the bio-oil was collected and extracted 

with distilled water several times until the water came out clear. The combined aqueous 

fractions were evaporated under reduced pressure, which produced a light brown syrup. 

The organic phase was also dried on a rotary evaporator under reduced pressure and was 

then dried over anhydrous magnesium sulfate to remove any residual moisture. A brown 

oil was obtained from this process.  

 

Measurement of liquefaction extent 

The conversion was gravimetrically evaluated by the residue content (unreacted 

raw material). The filtered residue was washed with acetone and methanol. The obtained 

solid residue was then oven-dried at 120 °C until no change in the weight was observed. 

The liquefaction yield was calculated according to Eq. 1, 
 

Liquefaction Yield  % =  1 −
𝑀𝑟

𝑀𝑖
 × 100 

    (1) 

 

where Mi is the initial mass of the biomass (grams), and Mr is the mass of the obtained 

residue (grams). 

 

Hydroxyl number and acid value determination 

The methodology adopted to determine the hydroxyl number and acid value was 

the same as described by Mateus et al. (2015). 

The acid number was determined according to ASTM D4662-08 (2008) standard. 

The number of milligrams of KOH required to neutralize the acid of one gram of sample 

was calculated using Eq. 2, 

 

acid number  
mgKOH

gpolyol
  =

  A − B × 56.1 × N 

W
 

   (2) 
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where “A” denotes the volume of KOH solution required for titration of the sample (mL); 

“B” is the volume of KOH solution required for titration of the blank (mL); “N” is the 

normality of the KOH solution; and “W” represents the weight of the sample (g). 

Regarding the hydroxyl number, it was determined according to ASTM D4274-

05 (2005) standard. The hydroxyl number was corrected and calculated applying the Eq 3: 

 

  (3) 

 

where “A” represents the volume of KOH solution used for titration of the sample (mL); 

“B” is the volume of KOH solution required the blank (mL); “N” is the normality of the 

KOH solution; “W” is the weight of the sample (g); and “C” denotes the acid number of 

the sample. 

 

Scavenging effect on 2,2-diphenyl-1-picrylhydrazyl (DPPH ) radical 

The antioxidant capacity of the samples was determined by the DPPH radical 

(DPPH•) method. This is a simple colorimetric method that is fast and highly sensitive. 

The DPPH• is characterized by its purple color, which shows strong absorption in the 

ultraviolet-visible (UV-Vis) region at 517 nm. 

This method is based on the DPPH•’s capacity to be reduced by antioxidants. The 

reduction of DPPH• is easily noticeable because the colors change from purple to yellow, 

which causes a decrease in absorbance. 

The scavenging effect on the DPPH• was performed in two phases. First, the 

decrease in absorbance as a function of time was monitored at intervals of 5 min at 517 nm 

to determine the inhibition time, so that the radical inhibition curves could be outlined. 

Then, in the second stage, the absorbance was measured at 517 nm, using methanol as a 

blank. After that, the reaction mixture was kept in the dark for 40 min, and the radical 

inhibition was determined for different concentrations of the extract. The inhibition 

percentage was plotted against the extract concentration, and a linear equation was properly 

fitted to derive the half-maximal inhibitory concentration (IC50). The results were 

expressed as µg of extract per mL of the reaction mixture (µg/mL). 

 

Determination of total phenolic content (TPC) 

The total phenolic content (TPC) of the samples was determined through the Folin-

Ciocalteau reagent method. This is the most attractive spectroscopic method for 

determining the TPC due to its sensitivity, fast response, reproducibility, and accuracy 

compared to other methods. 

The Folin-Ciocalteu method has a yellow color and is comprised of a mixture of 

phosphomolibdenium acid and phosphotungstic acid. This method is based on the ability 

of phenolic compounds to reduce complexes of phosphomolibdenium/phosphotungstic 

acid and form blue-colored chromophores that absorb at a maximum wavelength of 765 

nm. 

Approximately 250 μL of Folin-Ciocalteau reagent was added to 3.70 mL of water 

and 50 μL of rice extract and the solution was reacted for 5 min. Then, the solution was 

neutralized with 1 mL of 15% (m/v) Na2CO3, and incubated for 30 min at 40 °C in a water 

bath. After the incubation time, the solution was left to cool at room temperature for 10 

min, and the absorbance was measured at 760 nm against a blank with the same conditions. 

hydroxyl number  
mgKOH

gpolyol
  =

  B − A × 56.1 × N 

W
+ C   
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Gallic acid (GA) was used as a standard, and TPC was expressed as mg of GA 

equivalent per g of sample. The working range was 10 to 200 µg/mL, and the linear 

equation had a correlation coefficient greater than 0.9997. 

 

Maltose, sucrose, and D-glucose determination 

The amount of sugars (maltose, sucrose, and D-glucose) was determined using an 

enzymatic kit (Cat. No. 1111395003 from R-Biopharm). This kit was based on enzymatic 

hydrolysis using α-glucosidase (maltase) and β-fructosidase (invertase). 

The amount of nicotinamide adenine dinucleotide phosphate (NADPH) formed in 

those reactions was stoichiometric to the amount of sucrose, and D-glucose, and half of the 

amount of maltose. The increase in NADPH was measured via its light absorbance at 340 

nm. 

 

Attenuated Total Reflection- Fourier Transform Infrared (ATR-FTIR) Spectroscopy 

In this study, the ATR-FTIR spectra were obtained using an ATR accessory. The 

spectra were recorded on a Thermo Nicolet Nexus instrument (Oeiras, Portugal) with 128 

scans at a resolution of 4 cm-1. 

 
 
RESULTS AND DISCUSSION 
 

The liquefaction reaction of sweet potato peel proceeded smoothly. The conversion 

yield increased with the higher temperatures, being highest conversion achieved at 160 C 

(Fig. 3). After the temperature of the reactional medium reached 160 C, the liquefaction 

process was screened for different reaction times. For both types of waste, the conversion 

yields were calculated for time periods ranging from 0 to 120 min, and similar reaction 

profiles were obtained. After reaching a maximum conversion, the solid residue started to 

increase, which led to a decrease in the conversion yields. For longer reactions, tar-type 

and humins content appeared and resulted in a considerable reduction of the liquefaction 

product yield (Fig. 3). This phenomenon is already well-described for these types of 

processes, and are commonly associated with recondensation reactions or decomposition 

products (Hassan and Shukry 2008; Pan et al. 2012; Dos Santos et al. 2015). The highest 

conversion yields were 93% and 85% for potato peel and sweet potato peel, respectively. 
  

 
Fig. 3. Effect of temperature (A) on the acid-liquefaction of sweet potato peel, and the effect of 
time (B) on the acid liquefaction of sweet potato peel (), and potato peel () 
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The characterization via ATR-FTIR of the liquefied potato and sweet potato peel, 

and of their organic extract (Figs. 4 and 5) was conducted. These experiments were 

performed to explain the chemical nature of each extract. Because the chemical 

composition of potato and sweet potato peels are similar, the spectra of their products were 

very similar, which was expected. The representative bands indicated the presence of 

lignin, cellulose, and hemicellulose depolymerization products.  

 

 
Fig. 4. The ATR-FTIR spectra of the liquefied products from potato peel 

 

 
Fig. 5. The ATR-FTIR spectra of the liquefied products from sweet potato peel 
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An intense band at 1038 cm-1 was the result of the aromatic C-H in-plane 

deformation for guaiacyl-type material found in lignin (Xiao et al. 2001). Characteristic 

bands of benzene rings were found at 1463 cm-1, which were present also in the lignin 

(Hoareau et al. 2004; Zhou et al. 2011). Lastly, a third band related to the syringyl rings 

appeared at 1379 cm-1, which provided corroborating evidence that the lignin was 

depolymerized (Zhou et al. 2011). These three bands appeared more sharply in the organic 

phase, which explained the higher phenolic content when compared to that of the aqueous 

extract. In contrast, the spectra of the aqueous extract of both cultivars exhibited the 

carbohydrate fingerprint region (683 to 1220 cm-1). The band at 683 cm-1 and the sharp 

peak at 1053 cm-1, which are characteristic of carbohydrates, were assigned to C-H bend 

and C-O-C stretch signals, respectively (Tipson et al. 1959; Monde et al. 2004; Ardejani 

et al. 2008; Yona et al. 2014). The CH2OH side chain that is related to the C-O-H bending 

mode, and related to carbohydrates, was clearly observed at 1219 cm-1 (Tipson et al. 1959; 

Nikonenko et al. 2000; Kizil et al. 2002). A discrete peak at 1122 cm-1, that is characteristic 

of the ring structure, was attributed to the stretching vibrations of the C-O-C bonds (Sekkal 

et al. 1995; Nikonenko et al. 2000; Mohebby 2008; Yona et al. 2014). The 1→4 glycosidic 

linkage found amongst cellulose, hemicellulose derivatives, and di- and polysaccharides 

was assigned to a peak at 905 cm-1 (Sekkal et al. 1995; Kizil et al. 2002). Furthermore, the 

anti-symmetric out-of-phase ring stretch attributed to a C-H equatorial deformation 

vibration band, which was found within the α- and β-pyranoses spectra, appeared at 896 

cm-1 (Sekkal et al. 1995; Yona et al. 2014).  

 
Table 1. ATR-FTIR Bands Assignment (Characteristic Bands) 

𝜈̅ (cm-1) Band Assignment Potential Compounds 

3364 O-H stretch Hydroxyl groups 

1736 C=O stretch Carboxylic acids, esters 

1463 C-H deformations and aromatic ring 
vibrations 

Benzene rings 

1379 Aromatic C-H deformation Syringyl rings (from lignin) 

1353 Carboxylate (COO-) symmetric 
stretching vibration 

Carboxylic acid deprotonated 

1219 C-O-H bend CH2OH (side chain) 
D-glucose 

1122 C-O-C stretch Cyclic ethers- pyranoses moieties 

1053 C-O-C stretch Cyclic ethers, carbohydrates 

1038 Aromatic C-H in-plane deformation Guaiacyl moieties (from lignin) 
phenolic moieties 

905 (1→4) Bond 
C-O and the C-C stretch 

Cellulose, glycosidic linkages 

896 C-H bend (anomeric) 
β-(1→4) bond symmetric stretching 

mode 

α- and β-pyranoses, cellulose 

815 Asymmetric ring stretching vibration 
(tetrahydropyran ring) 

Carbohydrates 

683 C-H bend Carbohydrates 

 
In addition, potato peel, whether of the regular or sweet variety, is also known for 

possessing several antioxidants in its chemical composition. These compounds appeared 

mostly as polar molecules with phenolic acid moieties (e.g., chlorogenic, caffeic, p-

coumaric, and ferulic acids) (Dos Santos et al. 2016a). Such compounds are highly prone 
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to migrate to the water extract, and more so, if carboxylic acids are present in the 

carboxylate form. The centered peak at 1353 cm-1 was assigned to a carboxylate group 

(Hadžija and Špoljar 1995). Moreover, in acidic mediums, the reactions between the 

hydroxyl groups and phenolic molecules could occur. For instance, Fries-type reactions, 

which involve a phenolic scaffold and sugar, form a glycoside during an early stage. 

Afterward, and via intra-molecular arrangement, this leads to C-glycosylated compounds 

(Dos Santos et al. 2011; Dos Santos et al. 2013). These types of compounds are supposed 

to have more affinity with the aqueous phase. Therefore, it was not entirely unexpected 

that the bands as 1463 and 1038 cm-1, which were detectable in the organic phase and 

related to the phenolic compounds resulting from lignin depolymerization, were also found 

within the spectrum of the aqueous phase. The very discrete and weak C=O stretching band 

centered at 1736 cm-1 was observed in the aqueous extract spectrum.  

 

 
Fig. 6. Fries-type rearrangement reaction mechanism 

 

To some extent, the determination of the hydroxyl number, along with the acid 

value (Fig. 7), supported the assumptions presumed in the ATR-FTIR analysis. The values 

for both the hydroxyl number and acidity were clearly superior in the aqueous phase rather 

than in the organic extract. These results validated the assumption that the hydrophilic 

extracts were more enriched with hydroxyl groups when compared to the apolar ones. With 

regards to the determination of the acid value for both wastes, a higher concentration of 

acid was observed in the aqueous extracts than in the organic extracts of the liquefied 

products. This difference between the organic and aqueous phases was also verified in 

similar studies, where the liquefied bio-oils were extracted with water (Dos Santos et al. 

2016b).  

The values obtained were in accordance with other liquefied products already 

described and used for the formulation of value-added products. For instance, the acid 

value and hydroxyl number obtained for the sweet potato aqueous extract were similar to 

those obtained from other depolymerization products that were used to produce 

polyurethane foams. Thus, a possible use for the liquefied products obtained is for the 

production of polyurethane foams (Mehmet et al. 2003; Pan et al. 2012; Hu and Li 2014). 

In contrast, one of the many applications that could be envisaged for the extracts with the 

lower acidic nature and hydroxyl number is for use as a biofuel ( Xiu and Shahbazi 2012; 

Seljak et al. 2014; Dos Santos et al. 2016c; Mateus et al. 2016). 
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Fig. 7. Hydroxyl number and acid value: SPAE- sweet potato aqueous extract, PAE- potato 
aqueous extract, POE- potato organic extract, and SPOE- sweet potato aqueous extract 

 
Antioxidant Activity 

As previously mentioned, the antioxidant activity of the extracts was analyzed by 

the scavenging effect on the DPPH radical and by the Folin-Ciocalteu method. The results 

of both of these tests are presented in Fig. 8. 

The concentration of extract required to inhibit 50% of the DPPH radical was 

obtained via interpolation from a linear regression analysis of antioxidant activity vs. 

extract concentration. For a clear analysis of the results, it is important to note that a lower 

IC50-value is associated with a higher antioxidant capacity. The same test with the same 

conditions was applied to the natural antioxidant GA, for comparison purposes.  

From Fig. 8, it was determined that all of the samples in the study had an IC50 higher 

than the GA, which meant that the antioxidant capacity of the potato and sweet potato 

extracts was lower (5.51 ≤ IC50 ≥ 1.47). However, Božin et al. (2012) applied the same test 

to the synthetic antioxidant BHT, which had an IC50 higher than all of the extracts with the 

exception of the liquefied potato. These results showed that it was possible to use natural 

resources, which are undervalued, in the place of synthetic options. 

 

 
Fig. 8. The TPC and antioxidant capacity of the liquefied products (- liquefied potato, - 
organic extract of liquefied potato, - aqueous extract of liquefied potato, - liquefied sweet 
potato, - organic extract of liquefied sweet potato, - aqueous extract of liquefied sweet 

potato); § means IC50 = 5.37 μL/mL (Božin et al. 2012), and  means IC50 = 1.33 μL/mL 
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The organic extracts were those with highest phenolic contents (SPOE: 14648 mg 

GA/L; POE: 12145 mg GA/L), and the aqueous extracts had the lowest contents (SPAE: 

2868 mg GA/L; PAE: 1498 mg GA/L). From the phenolic content screening, it was 

expected that the sweet potato would have a TPC higher than the potato, which was verified 

in this study. The sweet potato had a TPC of 0.074 mg AG/g and the potato had a TPC of 

0.070 mg AG/g (Scalbert et al. 2016). 

From the analysis of Fig. 8, it appeared that there might have been a relationship 

between the TPC and antioxidant capacity. To obtain a more precise conclusion, the linear 

correlation coefficient was determined using the linear correlation of Spearman. If the 

antioxidant capacity was greater and the IC50 value was smaller, then a relationship 

between the two would be confirmed. A negative correlation between the IC50 and the total 

phenolics was expected. 

For the analysis of the Spearman’s coefficient, there was no correlation (ρ = -0.1, p 

> 0.05), but when the samples from the aqueous phase of both matrices were excluded, a 

correlation was verified (ρ = -1, p < 0.05). 

 

Table 2. Sugar Content of Aqueous Extract of Liquefied Potato and Sweet Potato 

Sugar Extract SC (g/L) SD (g/L) CV (%) 

Glucose 
PAE 32.29 1.63 5 

SAE 24.60 a) a) 

Sucrose 
PAE 64.99 0.39 1 

SAE 85.65 a) a) 

Maltose 
PAE 55.05 0.61 1 

SAE 43.91 0.01 0 

SC- Sugar content, SD- Standard deviation, CV- Coefficient of variation, PAE- Potato peel 
aqueous extract, SAE- Sweet potato peel aqueous extract; the measurements were conducted in 
duplicates. a) Only one measurement was considered because operational errors were detected, 
and as such the value was considered an outlier. 

 

Among the sugars tested, sucrose, glucose, and maltose made up 42.48% to 

55.56%, 15.96% to 21.20%, and 28.48% to 36.14% of the total sugars, respectively. The 

total sugar contents were 152.33 g/L and 154.16 g/L in potato and sweet potato, 

respectively. 

The SAE had the highest level of total sugars. In the present study, it was found 

that sucrose was the dominant sugar in both extracts, which was in agreement with the 

Portuguese food composition database (Instituto Nacional de Saúde 2016). 

 

 
CONCLUSIONS 
 

1. The liquefaction of the potato and sweet potato peel were conducted successfully and 

produced good yields of the desired bio-oil. Although, for the sweet potato peel, longer 

reaction times increased the solid residues and reduced the conversion yields. 

2. The TPC was analyzed and the organic phase of the sweet potato contained the highest 

TPC, which was almost double the amount found in the liquefied sweet potato. In the 

potato, the same finding was verified, but the difference was larger, with three times 

more TPC found in the organic extract. 



 

PEER-REVIEWED ARTICLE  bioresources.com 

 

 

Mateus et al. (2017). “Liquefaction of peels,” BioResources 12(1), 1463-1478.  1474 

3. The antioxidant activity was assessed by the DPPH radical method of the liquefied 

products, and generally, its extracts were better than that of the synthetic antioxidant 

BHT. In particular, the aqueous extract of the liquefied sweet potato contained an 

antioxidant activity that was approximately 3.5 times higher than that of the BHT, 

which was nearly as good as that of the GA. 

4. Glucose, sucrose, and maltose were identified in the aqueous extracts of both of the 

PPWs.  

5. The chemical characterization of the products demonstrated that they may be suitable 

for the formulation of value-added goods (chemicals or materials) and/or for use as 

fuels, anti-oxidant additives or sugar platform for fermentation processes. 
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