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INTRODUCTION

The agro-food industry produces large

amounts of wastes, many of which are

lignocellulosic residues. These residues have

lignin in its composition, an underrated

biopolymer with high potential for

valorization (1). One of the opportunities lies

in the antioxidant capacity of lignin that can

be further applied in the food industry,

namely on packaging (2).

Hence, this work aimed at optimizing the

extraction of lignin from grape stalks and

evaluating its antioxidant capacity.

METHODS

Alkaline method

Lignin extraction

BOX-BEHNKEN

DESIGN

-1 0 1

6 8 12

10 15 20

80 120 150

1 2 3

NaOH concentration (%)

Liquid-solid ratio (w/w)

Temperature (oC) 

Time (h)

Factors: Evaluation of:

• Lignin Yield (%)

• Antioxidant 

activity

ABTS

DPPH

RESULTS

Optimum extraction conditions

(Desirability = 0.703)

NaOH concentration (%)

Liquid-solid ratio (w/w)

Temperature (oC) 

Time (h)

12

20

110

1

Estimated Response Surface
Ratio=20,0,Time=1,0

6 7 8 9 10 11 12
NaOH

80
100

120
140

160

Temperature

0

0,2

0,4

0,6

0,8

1

D
e
si

ra
b
ili

ty

Desirability
0,0
0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8
0,9
1,0

With this work, it was possible to define an alkaline extraction with optimized conditions that allowed the

recovery of lignin from a relevant agro-food residue. Thus, grape stalks can be a valuable source of lignin

with high antioxidant capacity.

The obtained lignin yield was 48.6% and the extract presented high antioxidant capacity with 466.2 µM

Trolox equivalent/mg of lignin for ABTS and 407.1 µM Trolox equivalent/mg of lignin for DPPH.

CONCLUSION

Bibliography
(1) Bajwa D.S. et al. (2019) Ind Crops Prod. 139:111526

(2) Kai D. et al. (2016) Green Chem. 18(5):1175–200

Acknowledgments
This work was supported by National Funds from FCT - Fundação para a Ciência e Tecnologia through project

UIDB/50016/2020 and through author’s Ana C. Cassoni individual PhD grant SFRH/BD/143198/2019.

Figure 1 – Estimated Response Surface of the extraction of lignin from grape 
stalks.


