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Introduction

Fruit pomace valorization is an actual trend among
scientists, and the demand of consumers for healthy
products, along with the European direction toward
waste reduction, highlights the opportunity to re-use
blackthorn pomace in  functional products
development.
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Blackthorn (Prunus spinosa)

juice extraction.
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Milling & Sieving

METHODOLOGY OVERVIEW

3. ANALYTICAL
DETERMINATIONS

1. MATERIAL 2. EXPERIMENTAL FACTORS

Temperature
(numeric factor)

| '/ |
ﬂ 45, 55, 65 °C

Particle size
(categoric factor)

ce obtained after Mineral content

| ¢ Ca, Cu

o Atomic Absorption |
Spectrometry (AAS) &

Lipid profile

’ » PUFA, SFA, n-3 (omega-3),
n-6 (omega-6)

Drying

45, 55, 65 °C
* Gas Chromatography

(GC-FID) |

Derived index

b

3 levels:
< 200 pm; 200 pm < M < 300 pm;
> 300 pm

i

Experimental plan

generated using

o Thrombogenic Index (TI)
calculated

l-optimal design

* Response Surface Methodology
(RSM) with quadratic model

4. STATISTICAL ANALYSIS
& MODELING

o

e Factors: Temperature (numeric),
Particle size (categoric)

* Models fitted for each response
(Ca, Cu, PUFA, SFA, n-3/n-6, Tl)

* Model adequacy checked (ANOVA,
R?, lack-of-fit)

¢ Desirability function applied to
maximize PUFA/SFA and n-3/n-6
ratio, and minimize Tl

@

5. OPTIMIZATION
CRITERIA

Multi-response optimization
using desirability function:

+
0

Maximize
PUFA/SFA

Maximize
n-3/n-6 ratio

Minimize
Thrombogenic
Index (TI)

Overall desirability

maximized to obtain the

best processing condition

for each particle size.

Table 1. REML (Restricted Maximum Likelihood) analysis - Kenward-Roger p-values,

<0.01 <0.01 <0.0] <0.01 0.30
0.17 <0.01 <0.01 0.17 0.16
<0.01 0.63 <0.01 <0.01 0.51
<0.01 <0.01 <0.01 0.01 <0.01
<0.01 <0.01 <0.01 0.43 <0.01
<0.01 <0.01 0.01 0.01 <0.01
0.94 0.88 0.92 0.74 0.95
0.92 0.82 0.88 0.63 0.92
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and model evaluation

| Factor _Ca_____Cu____ PUFA/SFA

a: Temperature

a: Temperature

For this purpose, conditioning of blackthorn (Prunus
spinosa) pomace is an essential step in order to achieve
the best nutritional and functional value of the
ingredient. This paper aimed to evaluate the impact of
drying temperature and particle on the mineral and
lipid profile of blackthorn pomace.

v' Optima
v' Optima
v’ Optima
v’ Higher drying

minerals and

Results and discussion

v' Temperature effect: > temperature > J, minerals & PUFA/SFA;
™ n-3/n-6 and Tl (up to a point).

temperature (S, <200 um): 50.82 °C.
temperature (M, 200-300 um): 50.18 °C.
temperature (L, >300 um): 45.45 °C.

temperatures reduce nutritional quality - decrease in
PUFA/SFA due to thermal degradation and lipid

oxidation [1,2].
v’ Lipid balance shifts with temperature > n-3/n-6 ratio and TI
increase as unsaturated fatty acids degrade unevenly [2].
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Figure 1. Effect of factors on blackthorn powder characteristics
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Table 2. Optimal solution for each particle size
Tempe- |Particle Ca PUFA/ | n3/n6 TI
S 0.46
0.50

0.54

0.30
0.30

0.30

Conclusion

These results highlight the possibility to use blackthorn pomace for further
applications in food industry due to its high nutritional value. The selection of the best
processing conditions depends on the final destination of the ingredient proposed.
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