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Abstract 

This study determined and compared the fatty acid profiles of seed oils, plant-based milks and plant-based cheeses produced 

from three Cucurbitaceae species: Cucurbita pepo, Citrullus lanatus and Lagenaria siceraria. Lipids were extracted using 

cyclohexane, converted into fatty acid methyl esters with trimethylsulfonium hydroxide, and analysed by gas chromatography 

coupled with flame ionisation detection. Results were expressed as relative percentages of identified fatty acids. Unsaturated 

fatty acids predominated in all matrices. Linoleic acid (C18: 2 n-6) was the major fatty acid in C. lanatus and L. siceraria seeds, 

accounting for 61.98 ± 0.37% and 57.44 ± 0.34%, respectively, whereas C. pepo was characterised by a higher oleic acid level 

(35.30 ± 0.01%) and a lower linoleic acid proportion (41.52 ± 0.16%). Plant-based milks generally preserved the lipid signature 

of their corresponding seeds, suggesting that aqueous extraction and milk formulation did not markedly alter the relative profile 

of major fatty acids. In optimised plant-based cheeses, the profiles remained dominated by oleic and linoleic acids, although 

slight redistribution was observed, particularly a relative decrease in linoleate in F(CL) and F(CP). UFA/SFA ratios remained 

above 2.4 in all matrices, indicating a strong contribution of unsaturated fatty acids. These results support the nutritional and 

technological relevance of Cucurbitaceae seeds as raw materials for developing plant-based dairy analogues. 
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1. Introduction 

The Cucurbit seeds are oleaginous and protein-rich re-

sources that remain underutilized in several tropical food sys-

tems. They are of particular interest for the formulation of 

plant-based foods rich in unsaturated lipids and proteins, es-

pecially plant-based beverages and cheese analogues. From a 

food-processing perspective, lipid quality is a key criterion be-

cause it influences the nutritional value, oxidative stability, 

texture, and sensory properties of the finished products. Veg-

etable oils rich in unsaturated fatty acids are sought after for 

their nutritional benefits; however, their high content of poly-

unsaturated fatty acids may also increase susceptibility to ox-

idation, particularly during thermal processing and storage [1, 

2]. 

Reliable characterization of fatty acid profiles is commonly 

based on the conversion of lipids into fatty acid methyl esters 

(FAMEs), followed by gas chromatographic analysis. The 

ISO 12966 series provides guidance for FAME preparation 

and determination by capillary gas chromatography, including 

rapid transesterification using trimethylsulfonium hydroxide 

[3-5]. This approach enables robust comparison of relative 

profiles among species and food matrices when analytical 

conditions are kept constant. 

Seed oils from Cucurbita spp. are generally reported to be 

rich in linoleic and oleic acids [6-8]. For Lagenaria siceraria 

and other related Cucurbitaceae, recent studies have also re-

ported a predominance of linoleic acid, followed by palmitic, 

stearic, and oleic acids, with variability depending on species, 

cultivar, environment, and extraction process [9-12]. In the 

case of plant-based milks and cheeses, the scientific issue is 

therefore not only to determine the lipid composition of the 

seed, but also to assess whether processing preserves or mod-

ifies the relative fatty acid signature. 

The aim of this study was therefore to determine and com-

pare the fatty acid profile of oils extracted from seeds, plant-

based milks, and plant-based cheeses of C. pepo, C. lanatus, 

and L. siceraria, in order to assess the preservation of the lipid 

signature during processing and the potential nutritional value 

of the resulting products. 

2. Materials and Methods 

2.1. Analyzed Matrices and Coding 

The analyzed matrices included seeds of C. pepo, C. lanatus, 

and L. siceraria; six plant-based milks. prepared using two 

seed mass loads, 100 g and 200 g; and three plant-based 

cheeses corresponding to the optimal thermal coagulation 

conditions selected for each species. The milks were coded as 

CL-100, CL-200, CP-100, CP-200, LS-100, and LS-200. The 

cheeses were coded as F(CL), F(CP), and F(LS), correspond-

ing respectively to cheeses made from Citrullus lanatus, Cu-

curbita pepo, and Lagenaria siceraria. Fatty acid profiles 

were determined from the lipid extracts of each matrix. 

2.2. Lipid Extraction 

For the seeds, approximately 1 g of ground material wasex-

tracted through three successive cycles using 10 mL ofcyclo-

hexane. Each cycle consisted of vortex mixing for 30 s fol-

lowed by centrifugation at 3000 × g for 5 min. The organic 

phases were pooled, and the solvent was subsequently re-

moved under vacuum at 48°C using a Büchi Multivapor sys-

tem. 

For the plant-based milks, approximately 10 g of samplew-

ere extracted using a liquid–liquid extraction approach 

through three cycles with 10 mL of cyclohexane. The organic 

phase was filtered through glass fiber in thepresence of anhy-

drous sodium sulfate prior to solvent evaporation. 

For the cheeses, approximately 1 g of sample was subjected 

to a similar protocol adapted to semi-solid matrices. 

2.3. Preparation of Fatty Acid Methyl Esters 

The The lipid extracts were converted into fatty acid methyl 

esters (FAMEs) using trimethylsulfonium hydroxide (TMSH). 

For seed and milk extracts, approximately 15 mg of lipid ex-

tract were dissolved in 1 mL of tert-butylmethyl ether 

(TBME). A 100 µL aliquot was then mixed with 50 µL of 0.2 

M TMSH in methanol priorto injection. 

For cheese samples, when the lipid yield was low, 1 mL of 

TBME was added directly to the vial containing the lipid ex-

tract. A 100 µL aliquot was then mixed with 50 µL of TMSH. 

The use of TMSH is consistent with ISO 12966-3, which de-

scribes a rapid method for FAME preparation prior to chro-

matographic analysis [4]. 

2.4. GC-FID Analysis 

FAMEs were analyzed using a Varian 3900 GC-FID sys-

temequipped with a CP-Select CB for FAME fused-silica 

WCOT column (50 m × 0.25 mm × 0.25 µm). Helium was 

used as the carrier gas at a flow rate of 1.2 mL/min. 

The oven temperature program was as follows: 185°C held 

for 40 min, increased at 15°C/min to 250°C, and thenheld at 

250°C for 10.68 min. The injector and detectortemperatures 

were maintained at 250°C. Injection was performed in split 

mode at a split ratio of 1: 100, with aninjection volume of 1 

µL. 

Fatty acid identification was carried out by comparing re-

tention times with those of the Supelco 37 Component FAME 

Mix. 

2.5. Expression of Results and Data Processing 

Results were expressed as the percentage of each identified 

fatty acid withresoect to the total area of the selected peaks. 

Values are presented as mean± standard deviation. 

Saturated fatty acids (SFA) were calculated as the sum of 

C14: 0, C16: 0, C18: 0, and C20: 0. Monounsaturated fatty 

acids (MUFA) were calculated as C18: 1n-9 + C18: 1n-7c, and 
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polyunsaturated fatty acids (PUFA) as C18: 2n-6 +C18: 3n-3. 

The UFA/SFA, PUFA/SFA, and n-6/n-3 ratioswere calculated 

descriptively to facilitate nutritional interpretation. Calcula-

tions, table restructuring, and figure generation were per-

formed using Python 3.11, mainly with the NumPy, pandas, 

and Matplotlib libraries [13-16]. Figures were generated from 

mean values, while standard deviations were retained in the 

tables to document analytical dispersion. 

3. Results 

The results are presented at four complementary levels. Ta-

bles 1 to 3 describe the relative fatty acid profiles of seeds, 

plant-based milks, and optimized plant-based cheeses. Table 

4 summarizes fatty acid classes and descriptive lipid quality 

indices. Figures 1 to 4 present these data graphically to facili-

tate comparison samong species and matrices. 

Table 1 shows the relative profile of fatty acids identified 

in the oils extracted from the seeds of the three species. This 

initial comparison makes it possible to establish the lipid sig-

nature specific to the raw materials before anyprocessing into 

plant-based milk or cheese. 

Table 1 shows that C. lanatus and L. siceraria seeds were 

dominated by linoleic acid, with values of 61.98 ± 0.37% and 

57.44 ± 0.34%, respectively. C. pepo displayed a different 

profile, characterized by a much higher proportion of oleic 

acid (35.30 ± 0.01%) and a lower proportion of linoleic acid 

(41.52 ± 0.16%). This contrast between a more polyunsatu-

rated profile in C. lanatus/L. siceraria and a more monoun-

saturated profile in C. pepo represents the first major finding 

of the study. Palmitic and stearic acids remained the main sat-

urated fatty acids, whereas myristic, arachidic, and linolenic 

acids were present at low levels in all three species. 

Table 1. Relative fatty acid profile of seed oils (％ of identified fatty acids). 

Fatty acid CL seeds CP seeds LS seeds 

C14: 0 (Myristic acid) 0.05 ± 0.01 0.15 ± 0.00 0.07 ± 0.01 

C16: 0 (Palmitic acid) 10.50 ± 0.13 13.98 ± 0.03 15.88 ± 0.22 

C18: 0 (Stearic acid) 11.81 ± 0.14 8.39 ± 0.14 11.67 ± 0.18 

C18: 1 (Oleic acid+C18: 1 n-7c isomer) 15.18 ± 0.11 35.30 ± 0.01 14.47 ± 0.05 

C18: 2 n-6 (Linoleic acid) 61.98 ± 0.37 41.52 ± 0.16 57.44 ± 0.34 

C20: 0 (Arachidic acid) 0.39 ± 0.00 0.52 ± 0.01 0.33 ± 0.01 

C18: 3 n-3 (α-Linolenic acid) 0.11 ± 0.00 0.15 ± 0.01 0.17 ± 0.01 

Values are expressed as mean ± standard deviation. 

Table 2 presents the profiles obtained for the plant-based milks prepared using two seed mass loads. This layout makes it 

possible to assess simultaneously the effect of species and that of the initial seed concentration on the relative composition of 

the extracted lipid fraction. 

Table 2. Relative fatty acid profile of plant-based milks (% of identified fatty acids). 

Fatty acid CL-100 milk CL-200 milk CP-100 milk CP-200 milk LS-100 milk LS-200 milk 

C14: 0 (Myristic acid) 0.06 ± 0.01 0.05 ± 0.00 0.15 ± 0.00 0.15 ± 0.01 0.06 ± 0.00 0.06 ± 0.00 

C16: 0 (Palmitic acid) 10.53 ± 0.02 10.54 ± 0.03 14.24 ± 0.02 14.18 ± 0.01 12.80 ± 0.11 15.70 ± 0.04 

C18: 0 (Stearic acid) 11.75 ± 0.01 11.84 ± 0.01 8.28 ± 0.04 8.49 ± 0.03 11.80 ± 0.01 11.75 ± 0.00 

C18: 1 (Oleic acid+C18: 1 n-

7c isomer) 
15.28 ± 0.06 15.70 ± 0.00 35.60 ± 0.19 36.20 ± 0.00 15.85 ± 0.18 14.96 ± 0.02 

C18: 2 n-6 (Linoleic acid) 61.94 ± 0.01 61.41 ± 0.02 41.13 ± 0.18 40.37 ± 0.00 58.99 ± 0.34 57.06 ± 0.00 

C20: 0 (Arachidic acid) 0.36 ± 0.01 0.39 ± 0.01 0.52 ± 0.00 0.53 ± 0.01 0.37 ± 0.00 0.33 ± 0.00 
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Fatty acid CL-100 milk CL-200 milk CP-100 milk CP-200 milk LS-100 milk LS-200 milk 

C18: 3 n-3 (α-Linolenic acid) 0.10 ± 0.01 0.09 ± 0.00 0.10 ± 0.01 0.10 ± 0.00 0.12 ± 0.01 0.16 ± 0.00 

 

Table 2 indicates that processing the seeds into plant-based 

milks generally preserved the hierarchy observed in the seeds. 

C. lanatus milks remained highly rich in linoleic acid, with 

values of 61.94 ± 0.01% for CL-100 and 61.41 ± 0.02% for 

CL-200, whereas C. pepo milks retained a high oleic acid frac-

tion, with values of 35.60 ± 0.19% for CP-100 and 36.20 ± 

0.00% for CP-200. L. siceraria milks remained dominated by 

linoleic acid; however, LS-200 showed a higher proportion of 

palmitic acid than LS-100. Increasing the seed mass load 

therefore did not substantially alter the qualitative lipid signa-

ture of each species, but it may influence certain relative pro-

portions, probably through effects related to extraction yield, 

emulsion formation, or lipid partitioning. 

CL, Citrullus lanatus; CP, Cucurbita pepo; LS, Lagenaria 

siceraria. 

Table 3 presents the profiles of the plant-based cheeses ob-

tained under the optimal thermal coagulation conditions. 

These results make it possible to assess whether coagulation 

and curd recovery preserved the lipid signature observed in 

the corresponding milks. 

Table 3 shows that the optimized cheeses retained a pre-

dominance of unsaturated fatty acids. F(LS) remained 

strongly characterized by linoleic acid, with a value of 56.72 

± 0.02%, and was close to LS-200 milk. F(CP) preserved the 

characteristic signature of C. pepo, with a high oleic acid frac-

tion of 35.80 ± 0.14% and a linoleic acid fraction of 40.25 ± 

0.26%. However, F(CL) showed a relative decrease in linoleic 

acid compared with C. lanatus milks, together with a relative 

increase in stearic and oleic acids. This variation suggests that 

the thermal coagulation step and cheese recovery may modify 

the relative composition of the extracted lipid fraction, with-

out reversing the overall predominance of unsaturated fatty 

acids. 

F(CL), F(CP), and F(LS) correspond to cheeses obtained 

under the optimal production conditions. 

Table 3. Relative fatty acid profile of optimized plant-based cheeses (％ of identified fatty acids). 

Fatty acid F(CL) cheese F(CP) cheese F(LS) cheese 

C14: 0 (Myristic acid) 0.05 ± 0.00 0.15 ± 0.01 0.07 ± 0.01 

C16: 0 (Palmitic acid) 12.36 ± 0.01 14.24 ± 0.16 15.85 ± 0.01 

C18: 0 (Stearic acid) 14.31 ± 0.14 8.92 ± 0.04 11.87 ± 0.04 

C18: 1 (Oleic acid+C18: 1 n-7c isomer) 17.42 ± 0.03 35.80 ± 0.14 15.04 ± 0.07 

C18: 2 n-6 (Linoleic acid) 55.31 ± 0.08 40.25 ± 0.26 56.72 ± 0.02 

C20: 0 (Arachidic acid) 0.47 ± 0.01 0.54 ± 0.00 0.33 ± 0.00 

C18: 3 n-3 (α-Linolenic acid) 0.07 ± 0.01 0.01 ± 0.01 0.15 ± 0.00 

 

Table 4 groups fatty acids into functional classes and pre-

sents descriptive indices calculated from the relative percent-

ages. These indices should not be considered nutritional 

claims, but they facilitate the overall comparison of the matri-

ces. 

Table 4 confirms that all matrices had UFA/SFA ratios 

above 2, indicating a clear predominance of unsaturated fatty 

acids. PUFA/SFA values were particularly high for C. lanatus 

and L. siceraria, consistent with their high linoleic acid con-

tent. In contrast, n-6/n-3 ratios were very high in most samples, 

as a direct consequence of the very low proportion of α-lino-

lenic acid. These results support the technological and lipid-

related potential of the matrices, but indicate that they cannot 

be considered balanced sources of omega-3 fatty acids without 

reformulation or combination with ingredients rich in α-lino-

lenic acid. 

These indices are descriptive because they are based on the 

relative percentages of the identified fatty acids. 
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Table 4. Descriptive lipid quality indices calculated from relative fatty acid profiles fatty. 

Sample SFA (%) MUFA (%) PUFA (%) UFA/SFA PUFA/SFA n-6/n-3 

CL seeds 22.75 15.18 62.09 3.40 2.73 563.45 

CP seeds 23.04 35.30 41.67 3.34 1.81 276.80 

LS seeds 27.95 14.47 57.61 2.58 2.06 337.88 

CL-100 milk 22.70 15.28 62.04 3.41 2.73 619.40 

CL-200 milk 22.82 15.70 61.50 3.38 2.70 682.33 

CP-100 milk 23.19 35.60 41.23 3.31 1.78 411.30 

CP-200 milk 23.35 36.20 40.47 3.28 1.73 403.70 

LS-100 milk 25.03 15.85 59.11 2.99 2.36 491.58 

LS-200 milk 27.84 14.96 57.22 2.59 2.06 356.62 

F(CL) cheese 27.19 17.42 55.38 2.68 2.04 790.14 

F(CP) cheese 23.85 35.80 40.26 3.19 1.69 4025.00 

F(LS) cheese 28.12 15.04 56.87 2.56 2.02 378.13 

Abbreviations: SFA, saturated fatty acids; MUFA, monounsaturated fatty acids; PUFA, polyunsaturated fatty acids; UFA, unsaturated fatty 

acids; CL, Citrullus lanatus; CP, Cucurbita pepo; LS, Lagenaria siceraria; F(CL), F(CP), and F(LS), optimized plant-based cheeses from C. 

lanatus, C. pepo, and L. siceraria, respectively. 

Figure 1 was added to visualize the major fatty acids in the seeds and to make the interspecies differences reported in Table 1 

easier to interpret. 

 
Figure 1. Major fatty acids in seed oils from the three Cucurbitaceae species. 

Figure 1 visually confirms the separation between C. pepo, 

which is richer in oleic acid, and C. lanatus/L. siceraria, 

which are richer in linoleic acid. It also shows that minor fatty 

acids contribute little to the discrimination among species. 

Figure 2 presents the SFA/MUFA/PUFA distribution 

across all matrices and complements the descriptive indices 

reported in Table 4. 
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Figure 2. Relative distribution of saturated, monounsaturated, and polyunsaturated fatty acids in the studied matrices. 

Abbreviations: SFA, saturated fatty acids; MUFA, monounsaturated fatty acids; PUFA, polyunsaturated fatty acids; CL, Citrullus lanatus; CP, 

Cucurbita pepo; LS, Lagenaria siceraria; F(CL), F(CP), and F(LS), optimized plant-based cheeses from C. lanatus, C. pepo, and L. siceraria, 

respectively. 

Figure 2 shows that PUFA constituted the dominant frac-

tion in most matrices, except for C. pepo, in which the contri-

bution of MUFA was higher. This representation confirms 

that processing into plant-based milk and then into cheese did 

not eliminate the predominance of unsaturated fatty acids. 

Figure 3 provides a heat map of individual fatty acids to 

rapidly identify similarities and contrasts in composition 

among matrices. 

 
Figure 3. Heat map of the relative fatty acid composition of the studied matrices. (Values are expressed as relative percentages of identified 

fatty acids). 
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Figure 3 highlights two compositional clusters: a linoleic 

acid-rich cluster mainly including C. lanatus and L. siceraria, 

and a more oleic acid-rich cluster corresponding to C. pepo 

and its derived products. The heat map also makes it possible 

to visualize specific variations in palmitic and stearic acids in 

some plant-based milks and cheeses. 

Figure 4 compares the changes in the polyunsaturated fatty 

acid fraction among seeds, 200 g plant-based milks, and opti-

mized cheeses. 

 
Figure 4. Evolution of the polyunsaturated fatty acid fraction during processing. 

Note. PUFA, polyunsaturated fatty acids. Seed, 200 g plant-based milk, and cheese correspond respectively to the raw seeds, the milk prepared 

with a 200 g seed load, and the optimized plant-based cheese for each species. 

Figure 4 shows a relative preservation of the polyunsatu-

rated fatty acid fraction during processing, particularly for L. 

siceraria and C. pepo. The decrease observed in C. lanatus 

cheese should be interpreted with caution, as it may result 

from a processing effect, lipid partitioning within the curd, 

and the low amount of lipid extract available for this matrix. 

4. Discussion 

4.1. Lipid Signature of the Seeds 

Seed oils were characterized by a marked predominance of 

unsaturated fatty acids. In C. lanatus, linoleic acid was the ma-

jor fatty acid (61.98 ± 0.37%), followed by oleic acid (15.18 

± 0.11%), stearic acid (11.81 ± 0.14%), and palmitic acid 

(10.50 ± 0.13%). In L. siceraria, a comparable profile was ob-

served, with a high proportion of linoleic acid (57.44 ± 0.34%) 

and relatively high levels of palmitic acid (15.88 ± 0.22%) and 

stearic acid (11.67 ± 0.18%). These results are consistent with 

profiles generally reported for L. siceraria oils, in which lino-

leic acid is often the dominant fatty acid [8, 9]. 

C. pepo was clearly distinguished by a higher oleic acid 

fraction (35.30 ± 0.01%) and a lower linoleic acid fraction 

(41.52 ± 0.16%) than those observed in C. lanatus and L. 

siceraria. This trend is consistent with the literature on pump-

kin seed oils, which generally describes oils dominated by lin-

oleic and oleic acids, with proportions varying according to 

cultivar and agroecological conditions [6, 7]. From a techno-

logical perspective, this relatively high oleic acid content may 

be favorable for improved oxidative stability compared with 

oils richer in polyunsaturated fatty acids, although this as-

sumption should be confirmed through specific stability tests. 

4.2. Effect of Processing into Plant-based Milks 

The fatty acid profiles of the plant-based milks remained 

close to those of the corresponding seeds. For C. lanatus, CL-

100 and CL-200 milks retained a very high proportion of lin-

oleic acid, with values of 61.94 ± 0.01% and 61.41 ± 0.02%, 

respectively. For C. pepo, CP-100 and CP-200 milks main-

tained an oleic acid-rich profile, with values of 35.60 ± 0.19% 

and 36.20 ± 0.00%, respectively, associated with linoleic acid 

proportions of approximately 40–41%. For L. siceraria, LS-

100 and LS-200 milks remained dominated by linoleic acid; 

however, LS-200 showed a higher palmitic acid fraction 

(15.70 ± 0.04%) than LS-100 (12.80 ± 0.11%). 

This overall preservation of the lipid signature suggests that 

plant-based milk preparation did not result in a major modifi-
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cation of the relative profile of the identified fatty acids. How-

ever, relative profiles do not allow conclusions to be drawn re-

garding absolute lipid transfer yields, because the same relative 

composition may correspond to different total lipid contents. 

For a complete technological interpretation, it would be useful 

to combine these results with mass balances, total lipid contents 

of the milks, and extraction efficiency of the fat fraction. 

4.3. Profile of the Optimized Plant-based 

Cheeses 

The optimized cheeses also retained a predominance of un-

saturated fatty acids. F(LS) showed a profile very close to that 

of LS-200, with 56.72 ± 0.02% linoleic acid and 15.04 ± 0.07% 

oleic acid. F(CP) preserved the characteristic signature of C. 

pepo, marked by a high oleic acid content (35.80 ± 0.14%) and 

a linoleic acid content of 40.25 ± 0.26%. In contrast, F(CL) 

showed a relative decrease in linoleic acid compared with C. 

lanatus seeds and milks, with a value of 55.31 ± 0.08%, to-

gether with a relative increase in stearic acid (14.31 ± 0.14%) 

and oleic acid (17.42 ± 0.03%). 

These variations may reflect lipid partitioning phenomena 

during thermal coagulation, differences in extractability 

among matrices, or analytical variations related to the low 

amount of lipid extract available for some cheeses. The data 

do not allow these differences to be attributed to a direct chem-

ical transformation of fatty acids, because GC-FID profiles 

express relative percentages rather than absolute quantities. A 

complementary approach based on lipid yield, mass balance, 

and oxidative stability would be necessary to distinguish con-

centration, extraction, and oxidation effects. 

4.4. Nutritional Interpretation 

The calculated UFA/SFA ratios were high in all matrices, 

ranging approximately from 2.45 to 3.57 depending on the 

sample. PUFA were particularly dominant in C. lanatus and 

L. siceraria, whereas C. pepo showed a more balanced profile 

between MUFA and PUFA. PUFA/SFA ratios are often used 

as descriptive indicators of lipid quality in foods; however, 

they should be interpreted with caution because they do not 

account for fatty acid position on triacylglycerols, oxidizabil-

ity, bioavailability, or the overall balance of the diet [10, 11]. 

The very low proportion of α-linolenic acid (C18: 3 n-3) 

resulted in high n-6/n-3 ratios, especially in matrices rich in 

linoleic acid. This does not undermine the lipid interest of 

these matrices, but it indicates that these products cannot be 

considered significant sources of omega-3 fatty acids. Their 

formulation could therefore be improved by combining them 

with ingredients richer in C18: 3 n-3 or by applying formula-

tion strategies aimed at balancing the n-6/n-3 ratio. 

5. Conclusions 

Seeds, plant-based milks, and plant-based cheeses from C. 

lanatus, C. pepo, and L. siceraria exhibited lipid profiles dom-

inated by unsaturated fatty acids. C. lanatus and L. siceraria 

were mainly characterized by their high linoleic acid content, 

whereas C. pepo showed a more oleic acid-rich signature. Pro-

cessing into plant-based milks generally preserved the relative 

fatty acid profile of the seeds, and the optimized cheeses main-

tained a strong contribution of unsaturated fatty acids. These 

results support the potential of Cucurbitaceae seeds as raw 

materials for the formulation of plant-based dairy substitutes. 

Abbreviations 

SFA Saturated Fatty Acids 

MUFA Mono-unsaturated Fatty Acids 

PUFA Poly-unsaturated Fatty Acids 

CL Citrullus lanatus 

CP Cucurbita pepo 

LS Lagenaria siceraria 

F(CL) Optimized Plant-based Cheeses from C. lanatus 

F(CP) Optimized Plant-based Cheeses from C. pepo 

F(LS) Optimized Plant-based Cheeses from L. 

siceraria 
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