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Abstract: [Objective] This study aims to optimize the extraction process of polysaccharides from coffee peels
and explore their structure and bioavailability. [Method] The composite enzymatic hydrolysis method was
employed to extract polysaccharides from coffee peels. The polysaccharide structure was characterized from
aspects such as infrared analysis, monosaccharide composition, molecular weight determination, and glycosidic
linkage analysis. The bioavailability of the extracted polysaccharides was analyzed. [Result] The extraction
process conditions were optimized as follows: a cellulase mass fraction of 2.6%, an alkaline protease mass fraction
of 2.6%, a papain mass fraction of 2.6%, a pectinase mass fraction of 3.8%, an extraction temperature of 60 °C,
extraction time of 1.5 h, a solid-to-liquid ratio of 1 g:100 mL, and pH 4. The composite enzymatic hydrolysis
method effectively maintained the bioavailability of the polysaccharides. Structural characterization revealed that
the coffee peel polysaccharides had a weight-average molecular weight of 1 626 765 and were composed of
rhamnose, arabinose, galactose, glucose and galacturonic acid at a molar ratio of 4.39:23.75:28.03:7.58:36.25. It

adopted an a-pyranose backbone and contained typical glycosidic linkages including —>3)-Galp-(1—> and —>4)-
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Galp- (1 . Galacturonic acid, as the major constituent, existed in the form of —>4)-Galp-UA- (1—, which

constituted the characteristic structural motif of the acidic polysaccharide. [Conclusion] This study provides a

scientific reference for the in-depth research and development of coffee peels, a coffee by-product.

Keywords: coffee peel polysaccharide; composite enzymatic hydrolysis; structural characterization; bioavailability
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Fig. 1 Effects of enzyme mass fractions on polysaccharide

extraction rate from coffee peels
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Table 1 Factors and levels of orthogonal design for composite
enzyme ratio L%
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73 B 5y 8B 58O 5 8D
1 1.4 2.0 2.6 2.6
2 2.0 2.6 32 32
3 2.6 3.2 3.8 3.8
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Table 2 Results of orthogonal experiment of composite enzymes

Fr 2 LRSS BRI /%
A B C
1 1 1 1 1 20.78
2 1 2 2 2 21.80
3 1 3 3 3 22.29
4 2 1 2 3 21.46
5 2 2 3 1 18.25
6 2 3 1 2 20.26
7 3 1 3 2 21.31
8 3 2 1 3 25.73
9 3 3 2 1 19.79
K, 64.869 63.549 66.771 58.821
K, 59.970 65.781 63.051 63.369
K, 66.831 62.340 61.851 69.480
k, 21.623 21.183 22.257 19.607
k, 19.990 21.927 21.017 21.123
ks 22.277 20.780 20.617 23.160
R 2.287 1.147 1.640 3.553
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Fig.2 Effect of extraction temperature on polysaccharide

extraction rate from coffee peels
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Fig. 4 Effect of solid-to-liquid ratio on polysaccharide extraction

rate from coffee peels
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coffee peels
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Table 3  Factors and levels of orthogonal design

SES
KF SRR FE PRI (] BHE L ,
pH(D")
(4”)/°C (B)/h (C/(gimL)
1 40 1.5 1:60 4
2 50 2.0 1:80 5
3 60 2.5 1:100 6
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Table 4 Results of orthogonal experiment for composite

enzymatic hydrolysis

X : BRAT — B
A B C D
1 1 1 1 1 32.00
2 1 2 2 2 31.22
3 1 3 3 3 33.08
4 2 1 2 3 33.72
5 2 2 3 1 36.82
6 2 3 1 2 28.41
7 3 1 3 2 35.34
8 3 2 1 3 30.22
9 3 3 2 1 35.11
K, 96.300 101.061 90.630 103.929
K, 98.949 98.259 100.050 94.971
K, 100.671 96.600 105.240 97.020
ky 32.100 33.687 30.210 34.643
ky 32.983 32.753 33.350 31.657
ks 33.557 32.200 35.080 32.340
R 1.457 1.487 4.870 2.986
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Table 5 Methylation analysis results of coffee peel polysaccharides

I8 PLES B e 2R Y AL BE = JEE IR 5 LG /%
Rhap-(1—> 2,3,4-Mes-Rhap 2.22
Rha
—2)-Rhap-(1—> 3,4-Me:-Rhap 2.17
Araf-(1—> 2,3,5-Mes-Araf 15.63
Ara —>3)-Araf-(1—> 2,5-Me:z-Araf 2.68
—4)-Araf-(1—> 2,3-Mez-Araf 5.44
Galp-(1—> 2,3,4,6-MesGalp 7.50
—3)-Galp-(1—> 2,4,6-Mes-Galp 2.09
—4)-Galp-(1—~ 2,3,6-Mes-Galp 10.40
Gal
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—>3,4)-Galp-(1—> 2,6-Me2-Galp 2.24
—3,6)-Galp-(1—> 2,4-Me>-Galp 4.03
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