
TECHNOLOGICAL PROPERTIES OF ENZYMATICALLY HYDROLYSED APPLE POMACE AND THEIR 
IMPACT ON WHEAT BREAD PROPERTIES

Introduction

Apple pomace is the solid remain after juice processing and is the major by-product of apple juice industry.

Apple pomace is a good source of dietary fibre and antioxidants [1]. By-product that contains high amounts of

dietary fibre can be used for the improvement of nutritional value of bread. Apple pomace has been used in

the bread not only for enrichment with dietary fibre but also for sensory properties improvement [2, 3].

However, high content of dietary fibre has negative impact on taste, texture and colour of the bread [4].

Enzymatically hydrolysed dietary fibres of pomace can change technological properties of pomace and

improve bread characteristics.

This study aimed to evaluate the technological properties of enzymatically hydrolysed apple pomace and their

impact on wheat bread properties.

Results

Conclusion

In this study, enzymatic hydrolysis changed technological properties of apple pomace, soluble and insoluble dietary fiber ratio and its content. The enzymatic hydrolysis with Celluclast®

1.5L improved technological properties of apple pomaces such as water and oil retention capacity. The addition of apple pomace enzymatically hydrolysed with Celluclast® 1.5L improved

technological properties of wheat bread, comparing with other enzymes treated pomaces and had not a negative impact on sensory properties. The results sugest that Celluclast® 1.5L

can be used for apple pomace treatment to improve it‘s technological properties such as water and oil retention capacity.
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Sample Control Viscozyme® L Pectinex® Ultra 

Tropical

Celluclast® 1.5L

E/S ratio, ml/g - 0.04 0.08 0.02

IDF, g/100g 22.87 ± 0.34 c 18.38 ± 0.69 b 14.19 ± 0.49 a 21.24 ± 0.40 c

SDF, g/100g 10.90 ± 0.59 a 4.31 ± 0.05 b 3.26 ± 0.14 b 10.46 ± 0.03 a

RS, g/100g 4.84 ± 0.01 a 6.59 ± 0.12 b 6.86 ± 0.09 c 5.14 ± 0.13 d

WRC, g/g 16.20 ± 1.26 b 15.10 ± 1.23 b 11.05 ± 0.49 a 16.48 ± 1.04 b

ORC, g/g 5.04 ± 0.16 bc 4.97 ± 0.07 b 2.35 ± 0.21a 5.38 ± 0.03 c

Solubility, % 27.2 ± 0.01 a 33.7 ± 1.2 ab 43.5 ± 3.2 b 33.1 ± 3.0 ab

Table 1. SDF, IDF and RS content and technological properties of enzymatically hydrolysed apple pomaces

Objects and methods
E/S: enzyme/solid.

Each value is expressed as mean values ± standart deviation (n = 3).

a-d Values in the same row followed by different letter are significantly different (p < 0.05)

Bread samples Control I Control II V PU C

pH 5.89 ± 0.04 d 5.21 ± 0.01 c 4.79 ± 0.01 ab 4.75 ± 0.01 ab 5.22 ± 0.02 c

TTA, ml of 1 M NaOH 1.8 ± 0.00 a 2.9 ± 0.14 b 4.1 ± 0.14 c 4.2 ± 0.28 c 2.70 ± 0.14 b

Porosity, % 80.06 ± 2.58 d 74.62 ± 1.18 c 70.71 ± 0.89 ab 73.71 ± 1.40 bc 78.71 ± 1.75 d

Specific volume, cm3/g 3.75 ± 0.25 d 3.04 ± 0.21 c 2.32 ± 0.08 ab 2.66 ± 0.08 abc 2.83 ± 0.01 bc

Hardness, N 26.89 ± 3.06 ab 36.73 ± 1.59 b 66.22 ± 4.55 d 50.80 ± 4.10 c 22.67 ± 1.17a

Each value is expressed as mean values ± standart deviation (n = 3).

a-d Values in the same row followed by different letter are significantly different (p < 0.05)

Table 2. Apple additives effect on technological properties of wheat bread
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Fig 1. Apple additives effect on sensory properties of wheat bread

Fig 2. Apple additives effect on overall acceptability of wheat bread

The dietary fibre ratio was significantly changed after enzymatic hydrolysis and content of RS was increased in all

enzymatically hydrolysed samples.

The lowest ORC, WRC and the highest solubility were obtained in sample treated with Pectinex® Ultra Tropical.

The addition of apple pomace to wheat bread dough decreased specific volume, pH value and increased TTA.

The lowest porosity was obtained using apple pomace previously enzymatically hydrolysed with Viscozyme® L, while

apple pomace enzymatically hydrolysed with Celluclast® 1.5 did not have significant influence (p < 0.05) on wheat

bread prosity.

Hardness of the bread was increased in most cases after the addition of apple pomace, while apple pomace

enzymatically hydrolysed with Celluclast® 1.5L did not increase the hardness.

Overall acceptability of bread was higher of enzymatically hydrolysed apple pomace with Pectinex® Ultra Tropical

comparing with other bread samples.
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Enzyme/Solid (E/S) ratio(ml/g) and

hydrolysis time were selected according to

the previously determined extracted

water-soluble fraction yield (data not

shown).

Different types of wheat bread were made:

✓ control wheat bread without any apple

(control I);

✓ wheat bread with 5% of unfermented

apple pomace;

✓ wheat bread prepared with 5% of

enzymatically hydrolysed apple pomace.


