qmmg ) PRIMA

%l ng > IK{EEDIT!QMNQ

IDENTIFICATION OF SEEDS OILS AND BIOCHEMICAL
ANALYSIS

DELIVERABLE 1.3
Pulping

Developing of Pumpkin Pulp Formulation using a
Sustainable Integrated Strategy

@

—, lpb montanhas el A \
2> linstituto poitécnico de investigacao \ &Y
DE BRAGANGA e

(N ATB

N’ Leibniz-Institut fiir

Agrartechnik und Biookonomie




A
514 s IN THE MEDITERRANEAN AREA
Index

Document INfOrmation ..ottt
B ] 11111 11 o ORI
2. DesCription Of WOIK..........coooiiiiiiiiiiiie ettt et te e st e sbee e
200 GOAL ..ttt ettt ettt et be bt s
BuRESUILS ...ttt ettt ettt et e b e et aeene s
3.1 Crude fat COMTENT ........ocoiiiiiiiiiiiieeeeee ettt e be e e s
3.2 Fatty acids CONMEENL ..............oooiiiiiiiiiiiiieie ettt ettt e st esbeessaeeeeneeesaeas



2
{ I, L[I[rojln
sl‘:—l& 5 N THE MEDITERRANEAN AREA

Document Information

Deliverable Number 1.3

Deliverable name Identification of seeds oils and biochemical analysis

Contributing WP WP1: Defining agronomic conditions for pumpkin
production

Contractual delivery date M24, August 2023

Actual delivery date M40, December 2023

Requested delivery date August 2023

Dissemination level Public

Responsible partner UTH

Reviewers All partners

Version 1




1. Summary

The Pulplng project aims to create a premium pumpkin pulp product, enriched and preserved with
value-added compounds derived from pumpkin by-products (discarded parts of fruit and leaves),
while advocating for an integrated and sustainable approach. The main focus of WP1 involves
evaluating selected pumpkin germplasm under in vitro, field, and greenhouse conditions, using
different pumpkin bioresidues. This report refers to WP1 deliverable D1.3 "Seed oil identification
and biochemical analysis". In this deliverable, various pumpkin seeds from different
Mediterranean sites (Greece, Tunisia, and Egypt) were assessed to determine their crude fat
content and fatty acid profiles. The objective was to identify the most suitable pumpkin seed oils

for the development of the highest quality product based on their profile of fatty acids.

2. Description of work

Following Task 1.4, we undertook the evaluation and comparison of the quality of different
pumpkin seeds sourced from local cultivars and varieties studied in Pulping project. This report
specifically examines pumpkin seeds from Mediterranean regions, including Greece, Tunisia, and
Egypt. The evaluation primarily focused on the proximal composition of crude fat and fatty acids.
To determine the crude fat content, we employed the respective AOAC 920.85 method.
Meanwhile, for the analysis of fatty acids, we utilized GC equipment coupled to a flame ionization
detector (FID). These analytical techniques allowed us to assess and characterize the nutritional

composition of the pumpkin seeds comprehensively according to their fatty acids profile.

2.1. Goal

The primary goal of this study was to conduct a comprehensive evaluation and comparison of the
quality of diverse pumpkin seeds derived from local cultivars and varieties. Specifically, our focus
lied on pumpkin seeds sourced from Mediterranean regions, including Greece, Tunisia, and
Egypt. The main objectives were to determine the proximal composition of crude fat and assess
the fatty acid profiles in these seeds. The findings of this study will contribute to identifying and
selecting superior pumpkin seed varieties for potential utilization and further development in the

production of high-qualityand functional food products.

3. Results

The seeds of various pumpkin genotypes cultivated in Greece, Egypt, and Tunisia underwent
comprehensive characterization in terms of crude fat content using the Official Methods of

Analysis of the international AOAC (AOAC 920.85). Additionally, the fatty acids contents of the
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seeds are being analysed using GC coupled to FID. These analytical methods allowed us to obtain
valuable data on the nutritional composition of the pumpkin seeds from different regions,

providing essential insights for potential applications and further research.

3.1 Crude fat content

The assessed Greek genotypes are listed in Table 1, including the respective code, name of variety
and total crude fat content. The seed samples exhibited a crude fat content from about 24 to almost

40 g/100g dw.

Table 1. Variety code and name of pumpkin cultivated in Greece, as well the respective crude fat content.

Code

Variety Crude fat content (g/100

g dw)
2020 (Stock seeds)
1 V1 (Fytro FS-243) 33.44 +£0.05
2 V2 (Landrace from the region of Trikala) 33+1
3 V3 (Big Max) 29.0+0.8
4 V4 (Local landrace “Nychaki”) 357+04
5 V5 (Local landrace “Leuka Melitis) 24+ 1
6 V6 (Local landrace from the region of Lakonia) 25+1
7 V7 (Local landrace from the region of Lakonia) 37.3+£0.2
8 V8 (Local landrace from the region of Lakonia) 37.5+£0.5
9 VO (Local landrace “Makedonika prasina") 39.8+0.5
10 V10 (Local landrace from the region of Laconia) 359+0.2
Growing period of 2021 (I* experimental year)
11 V1 (Fytro FS-243) 35+£2
12 Local landrace “Voutirato” 26+ 1
13 V3 (Big Max) 31+1
14 V4 (Local landrace “Nychaki”) 29+1
15 V5 (Local landrace “Leuka Melitis) 33+1
16 V6 (Local landrace from the region of Lakonia) 29+1
17 V7 (Local landrace from the region of Lakonia) 36 +1
18 V8 (Local landrace from the region of Lakonia) 36 +1
19 VO (Local landrace “Makedonika prasina") 41+2
20 V10 (Local landrace from the region of Laconia) 31.1+£0.6
Growing period of 2022 (2" experimental year)

21 V1 (Fytro FS-243) Without crop rotation 33+£2
22 V1 (Fytro FS-243) Crop rotation 31.0+£0.7
23 Local landrace “Voutirato” 273+0.2
24 V3 (Big Max) 29+1
25 V4 (Local landrace “Nychaki”) Without crop rotation 347+09
26 V4 (Local landrace “Nychaki”’) Crop rotation 342+0.2
27 V5 (Local landrace “Leuka Melitis) 29.0+0.5
28 V6 (Local landrace from the region of Lakonia) 28+1
29 V7 (Local landrace from the region of Lakonia) Without crop rotation 35.1+£0.7
30 V7 (Local landrace from the region of Lakonia) Crop rotation 33.6+0.7
31 V8 (Local landrace from the region of Lakonia) 36.9+0.9
32 VO (Local landrace “Makedonika prasina") 35.6+0.9
33 V10 (Local landrace from the region of Laconia) 35+£1
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Table 2 shows the results of the crude fat content for the seed samples obtained from Egypt. The

seed samples demonstrated a crude fat content ranging from 14 to 34.5 g/100g dw.

Table 2. Variety code and name of pumpkin cultivated in Egypt, as well the respective crude fat content.

Crude fat content (g/100 g

Code Variety dw)
1 Golden Cushaw 261
2 Dickinson 14.0+£0.6
3 Butternut squash 16.3£0.5
4 Halloween 233+0.3
5 Honey Delite 345+0.5

Batati was the Tunisian genotype subjected to evaluation. Table 3 presents the total crude fat

content (11.8+0.6 g/100g dw) for this specific genotype.

Table 3. Variety code and name of pumpkin cultivated in Tunisia, as well the respective crude fat
content.

Code Variety Crude fat content (g/100g dw)

1 Batati (NGB745) 11.8+0.6

3.2 Fatty acids content

The fatty acid compositions of the seeds of the different pumpkin genotypes from Greece are
present in Table 4. Five types of fatty acids were found in the samples, more specifically, the
palmitic acid (C16:0), stearic acid (C18:0), oleic acid (C18:1n9c), linoleic acid (C18:2n6¢), and
the arachidic acid (C20:0). The oleic acid and the linoleic acid were the predominant ones, varying
from 11.08 = 0.06 % to 58.77 £ 0.05 % and from 21.15 £ 0.01 % to 67.16 = 0.04 %, respectively.
In all the samples, the monounsaturated (MUFA) and polyunsaturated fatty acids (PUFA)
represented from 73.60 % to 84.43 % of the total fatty acids, while the saturated fatty acids (SFA)
content ranged between 15.57 % and 26.36 % of total fatty acids.

Table 4. Fatty acids of the seeds of the different pumpkin genotypes from Greece (relative %)

Code C16:0 C18:0 C18:1n9¢ C18:2n6¢ C20:0 SFA MUFA PUFA
1 19.218 £0.003  6.65+0.03 19.1+0.1 545+0.1 0.49+0.03 | 2636001 19.1+0.1 54.5+0.1
2 11.6 £0.1 6.02+0.01 18.42+0.03 63.5+0.1 0.508+0.004| 18.1+0.1 18.42+0.03 63.5+0.1
3 11.92 £0.06 5.87+0.02 20.1+£0.04 61.54+0.08 0.585+0.002| 18.37+0.04 20.10+0.04 61.54+0.08
4 11.22 +£0.02 5.42 +£0.04 27.4+0.1 55.41£0.07 0.500+0.001| 17.14+0.05 27.4+0.1 55.41+0.07
5 18.8+0.4 543+001 11.08+0.06 64.6+0.5 Nd 243+04 11.08+0.06 64.6+0.5
6 14.13 £0.02 5.66+0.01 12.60+0.05 67.16+£0.04 045+0 20.24+0.01 12.6+0.05 67.16+0.04
7 19.6 £0.5 4.1+0.1 11.3+0.1 65+0.3 Nd 23.7+0.5 11.3+0.1 65.0+0.3
8 11.3+£0.5 54+0.1 243+04  59.08+0.04 Nd 16.6 £ 0.4 243+04  59.08 +£0.04
9 10.62 £0.02 4.55+0.01 1853+0.01 6590+0.04 040+0.01 | 1557+0.04 18.53+0.01 65.9+0.04
60.892 + 60.892 +
10 10.1 +£0.03 5.32+0.02 23.2+0.1 0.001 0.52+0.01 | 15.94+0.06 23.2+0.1 0.001
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Code C16:0 C18:0 C18:1n9¢ C18:2n6¢ C20:0 SFA MUFA PUFA

11 18301  689:008 299:05 449405 Nd 2522004 299:05 44905
12 160402 7364002 356402 41001 Nd 234401 356402  41.040.1
13 17044002 5994006 31764001 4522+ 004 Nd 23024004 31764001 4522+ 0.04
14 14354007  800£002 447402 326402 0.69+001 |23.05£009 447+02  32.6+02
15 1594006 6234007 3095+002 4692+ 0004 Nd 22144002 3095+ 0.02 4%%1;*
16 17.94+008 7374006 372401 375403 Nd 253401 372401 375403
17 1776+003 8134003 29994007 44.13+0.06 Nd 25884001 29994007 44.13+0.06
18 137402 597240003 19503  608+06 Nd 197402 195403  608+0.6
19 1294001 6424002 2%%@* 549003 05+001 |19.82+0.02 2%%@* 54.940.03
20 11644001 6764001 48.10+0.06 32864007 063001 | 19034001 48.1+006 32.86%0.07
21 174401  7.64+£001 356401 3874005 0734004 | 258402 356401 3874005

40.072 40.072
2 1653+002 74201  352+0.1 Yo 0724002 | 247401 352401 oo
23 1734002 6778 +0.004 3%%‘&* 443002  0.68+0.001 | 24.75+0.02 3%%‘&* 443+ 0.02
24 1294002  1005+004 41474001 3‘(‘)'%%)75* 0.95+001 | 2394001 41.47+0.01 3‘8%%75*
25 13.11+004  740+004 4508+007 33814006 062002 | 21124002 4508+007 33.81%0.06
18 137402 597240003 19503  608+06 Nd 197402 195403  608+0.6
19 12904001  642+0.02 2%%2)75* 5494003  05+001 |19.82+0.02 2%%675* 54.9+0.03
20 11644001 6764001 48.10+0.06 32864007 063001 | 19034001 48.1+006 32.86%0.07
21 174401  7.64+001 356401 3874005 0734004 | 258402 356401 3874005

40.072 40.072 +
2 1653+002 74201  352+0.1 Py 0724002 | 247401 352401 o
23 1734002 6778 +0.004 3%%‘&* 443002  0.68+0.001 | 24.75+0.02 3%%‘521* 443 +0.02
24 1294002  10.05+004 41474001 3‘(‘)'%%)75* 0.95+001 | 2394001 41.47+0.01 3‘8%%75*
25 13.11£004  740+004 4508+007 33814006 062002 | 21124002 4508+007 33.81%0.06
26 12954003  7.93+001 498+02 286402 074004 | 2158+0 498402  28.6+02
27 157201  662+009 361402 409402 0.71+001 |23.03£002 361+02  40.9+02
28 16594008  68+003 32484006 434+02  07+001 | 2409401 3248+006 434402
29 16864003  846+001 31444006 425+005 075003 | 26064001 3144006 42.5+005
30 15894001 84940 3374001 41074002 0850004 | 25224001 337+001 41.07+0.02

35972 + 35.972 =

31 1334540001  6.41+0.02 e 43674005 0614003 |2036£005  y e 43674005
32 1152940004 7.861+0.008 48.59+0.05 31.315+0.04 0.702+0.001| 20.09=0.01 48.59+0.05 31.315=0.04
33 11984003 7414001 58774005 21154001 0.701+0.003| 20.08+0.04 58774005 21.15=0.01

contributing from 46.9 + 0.1 to 62.4 = 0.04% of the total fatty acids content.

Table 5 presents the fatty acid compositions of 5 distinct pumpkin varieties from Egypt. The same
fatty acids were found in these samples, but linoleic acid was the predominant one, ranging from
46.9 £ 0.1% to 62.40 = 0.04%, followed by the palmitic acid and the oleic acid, with ranges of
13.00 + 0.02 - 20.15 £ 0.07% and 12.163 £ 0.005 - 26.0 + 0.3%, respectively. The analysis also

revealed that the seeds of these varieties are mostly abundant in polyunsaturated fatty acids, by

Table 5. Fatty acids content of the seeds of different pumpkin varieties from Egypt (relative %).

Compound C16:0 C18:0 C18:1n9¢ C18:2n6¢ C20:0 SFA MUFA PUFA
Golden Cushaw 19302 933+£002 238+02 469+0.1 063+001| 293+02 23802 469+0.1
. 13.00 62.40 + 19.74 +
Dickinson Vo 624%002 1786002 °LDF 0s0x001| o 17.860.02 624+ 0.04
B;‘(;ff:s':l“t 13903 5.77+005 205+09 59.8+05 Nd 197403 205409 598+0.5
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Compound C16:0 C18:0 C18:1n9¢ C18:2n6¢ C20:0 SFA MUFA PUFA
Halloween 1‘(‘)‘%2; 586+001 260+03  540+04 Nd 2%‘%2* 26003  540+04
. 20.15+ 12.163 + 12.163 +
Honey Delite ooy 6052003 o 61.6+0.1 Nd 262+0.1 5005 61.6+0.1

The fatty acid profile of the Tunisian seeds is displayed in Table 6, wherein linoleic acid was
identified as the predominant component across all samples (62.5 + 0.1%), and cosequently

polyunsaturated fatty acids were the main class of fatty acids (63.9 £ 0.1%).

Table 6. Fatty acids of the Tunisian seeds (relative %)

Compound C16:0 C18:0 C18:1n9¢ C18:2n6¢c  C18:3n3 C20:0 SFA MUFA PUFA
Batati 151401 8.11+0.02 1%’%7; 625401 140+0.02 0.64+0.02]23.9+0.1 1%’%7; 63.940.1




