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Abstract 

Gambang bread is a traditional no-yeast Indonesian bread characterized by its palm sugar-

like brown colour, dense texture, and spice taste. Coconut dregs are high in dietary fiber 

but easy to spoil, so blanching is an effective way to prolong the coconut dregs' shelf life. 

This study investigated the effects of the blanching method and time on yield, water 

content, fat content, and dietary fiber content of coconut dregs powder. Moreover, the 

effects of coconut dregs powder substitution ratio and pectin concentration on the 

microstructure and physical characteristics of the bread (expansion volume and hardness) 

were studied. Hot water blanching produced coconut dregs powder with lower yield and 

fat content, as well as higher moisture and dietary fiber content than steam-blanched 

coconut dregs powder. Blanching time only affected dietary fiber content. 10 mins of 

blanching produced coconut dregs powder with higher dietary fiber content than 5 mins of 

blanching. Hot water blanching treatment for 10 mins was chosen as the best treatment. 

This treatment produced 43.12±0.64% coconut dregs powder. Moreover, the chemical 

characteristics of chosen coconut dregs powder were 5.40±0.01% water, 34.10±1.56% fat, 

3.73±0.1% protein, 0.45±0.02% ash, 55.53±1.28% carbohydrate, and 73.90±0.02% 

dietary fiber. Higher substitution of coconut dregs powder increased hardness and 

decreased the expansion volume of gambang bread. Meanwhile, adding pectin 

significantly reduced the hardness of gambang bread. The best gambang bread was 

obtained from 10% substitution coconut dregs powder and 0.5% additional pectin. Bread 

microstructure showed that substituting coconut dregs disrupted the continuity gluten 

matrix more than control bread.  

1. Introduction 

Gambang bread is a traditional no-yeast Indonesian 

bread characterized by its palm sugar-like brown color, 

dense texture and spice taste (Lestari, 2020). Cinnamon, 

as gambang bread’s main flavor ingredient, provides 

health benefits such as reducing the risk of cancer and 

tumor (Muhammad and Dewettnick, 2017). However, 

gambang bread has become less known as modern 

bakery is becoming more popular.  

Based on Indonesia's wheat import data (Statistics 

Indonesia, 2021), wheat import has increased from 10.29 

million tons (2020) to 11.17 million tons (2021), 

showing that Indonesia still depends on wheat. 

According to the Ministry of Health of the Republic of 

Indonesia (2017), the fiber content in 100 g of wheat 

flour is only 0.3 g. Fiber plays an important role in 

promoting gastrointestinal health (Sykut-Domańska et 

al., 2020). Therefore, it is necessary to consume food 

products with higher fiber content. 

Coconut dregs are a byproduct of coconut oil and 

milk processing plants (Sykut-Domańska et al., 2020). 

Coconut dregs are well known for their high dietary fiber 

content. Vuthijumnonk and Rajchasom (2019) reported 

dietary fiber content of coconut dregs flour was 60%. 

Blanching is an effective way to deactivate the lipase 

enzyme, which causes hydrolytic rancidity and shortens 

the shelf life of coconut pulp (Adebayo-Oyetoro et al., 

2020). Waisundara et al. (2007) reported coconut meat 

treated with hot water blanching suppressed lipase and 

peroxidase activity in the extracted coconut milk. 

Wheat flour substitution would reduce gluten content 

in bakery products, thereby hydrocolloids such as pectin 

are often added in low-gluten bakery products to 

maintain its characteristics. Gunasekara et al. (2021) 

reported that the addition of 0.3% pectin reduced muffin 
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crackling and hardness, and also increased muffin water 

content compared to xanthan gum and guar gum. 

According to Zhang et al. (2021), pectin can modify 

gluten structure in order to improve gluten quality, which 

will affect dough quality. 

The study was conducted to determine the effects of 

the blanching method and time on the physicochemical 

properties of coconut dregs powder. Additionally, the 

effects of substituting wheat flour and breadcrumbs with 

coconut dregs powder and additional pectin on the 

expansion volume and hardness of gambang were 

evaluated. Furthermore, the microstructure of gambang 

bread was also investigated. 

 

2. Materials and methods 

2.1 Coconut dregs powder preparation 

Coconut dregs were obtained from coconut milk 

sellers in the local Tangerang market (Indonesia). 

Coconuts (approximately 11 months) were de-husked 

and the liquid drained. The thin layer of brown skin was 

removed. Coconuts were grinned until the pulp became 

slurry. It was then transferred to a presser until the milk 

separated from the dregs. Coconut dregs were washed to 

eliminate contaminants and then squeezed to lower the 

water content. After that, coconut dregs were divided 

into 5 different treatments. Unblanched coconut dregs 

were used as control. Coconut dregs were blanched in 

hot water (95℃) for 5 and 10 mins. The ratio of coconut 

dregs and water used was 1:5. The water was separated 

from the dregs using cheesecloth. For steam blanching 

treatment, coconut dregs were steamed (95℃) for 5 and 

10 mins. Coconut dregs were dried using a cabinet drier 

at 50℃ for 6 hrs. The dried coconut dregs were milled 

with herbs grinder followed by dry blender. Coconut 

dregs powder was sieved using 60 mesh sieves (Sabilla 

and Murtini, 2020).  

2.2 Gambang bread preparation 

The formulation of gambang bread is presented in 

Table 1. The replacements of wheat flour in the 

formulations were made with 10%, 20%, 30% and 40% 

of coconut dregs powder. The addition of pectin to the 

formulation is 0.5% and 1%. First, palm sugar was 

dissolved in water. Flour, breadcrumbs, coconut dregs 

powder, granulated sugar, baking powder, baking soda, 

cinnamon powder, salt, cocoa powder, and pectin were 

put together into a container then dry mix was done on 

the mixture. After that, liquid palm sugar and egg yolk 

were added to the mixture. Then, the mixture was mixed 

using a mixer at medium speed for 3 mins. Margarine 

was added and mixed for 2 mins. The dough was 

kneaded until it could be molded. The dough was divided 

into ~80 g each and shaped like a block. The gambang 

dough was baked for 20 mins at 160℃.  

2.3 Chemical composition 

The chemical compositions of coconut dregs and 

gambang bread were analyzed according to Association 

of the Analytical Collaboration (AOAC) International 

(2005) standard methods.  

2.3.1 Water content 

Water content analysis was conducted for coconut 

dregs powder and gambang bread. Analysis was done 

using the oven drying method. Evaporating dishes were 

weighed, dried, and transferred to a desiccator. Then 

evaporating dishes were weighed until constant weight 

was obtained. A total of 5 g of sample was weighed and 

placed into the constant evaporating dish. The 

evaporating dish containing the sample was dried in the 

oven at 105°C for 24 hrs. After 24 hrs, the sample was 

transferred to a desiccator for 15 mins, weighed, and 

dried again in the oven for 30 mins. These steps were 

repeated and recorded until a constant sample weight 

Ingredients 
Amount 

Based on wheat flour and breadcrumbs:coconut dregs powder 
100:0 90:10 80:20 70:30 60:40 

Wheat flour (%) 31.3 28.2 25.0 21.9 18.8 
Coconut dregs powder (%) - 4.2 8.3 12.5 16.7 
Breadcrumbs flour (%) 10.4 9.4 8.3 7.3 6.3 
Palm sugar (%) 22.6 22.6 22.6 22.6 22.6 
Sugar 6.1 6.1 6.1 6.1 6.1 
Water (%) 15.7 15.7 15.7 15.7 15.7 
Margarine (%) 7.0 7.0 7.0 7.0 7.0 
Egg yolk (%) 3.5 3.5 3.5 3.5 3.5 
Cinnamon powder (%) 1.7 1.7 1.7 1.7 1.7 
Cocoa powder (%) 0.7 0.7 0.7 0.7 0.7 
Baking soda (%) 0.2 0.2 0.2 0.2 0.2 
Baking powder (%) 0.7 0.7 0.7 0.7 0.7 
Salt (%) 0.2 0.2 0.2 0.2 0.2 
Pectin (%) 0%. 0.5% and 1% from total flour 

Table 1. Gambang bread formulation. 
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was obtained. Water content can be calculated with the 

formula:  

2.3.2 Protein content 

Protein content was determined by the Kjeldahl 

method. First, 2 g of the sample was weighed and 

transferred into a digestion tube. Then, 7 g potassium 

sulphate, 5 mg Selenium, 10 mL sulfuric acid, and 10 

mL hydrogen peroxide were added into the tube. The 

digestion block heated the tube for 2 hrs until the sample 

inside the digestion tube became clear. Once the tube had 

cooled to around 55°C, the digestion tube was 

transferred to the steam distilling unit. A total of 100 mL 

of distilled water and 50 mL NaOH 35% were added to 

the digestion tube. Erlenmeyer flask was prepared to be 

filled with 25 mL of 4% H3BO3 (boric acid) solution and 

3 drops of mixed bromocresol green and methyl red 

indicator. Next, Erlenmeyer was placed in the distilling 

unit and the distilling process was started. Lastly, the 

distillate sample was titrated continuously with 0.2 N 

HCl until a faint pink colour appeared. Protein content 

can be calculated with the following formula: 

Protein (%) = N (%) × protein factor 

2.3.3 Fat content 

Fat content was done using the Soxhlet method. 2 g 

of the sample (WS) was weighed and wrapped in filter 

paper, then secured with string. The boiling flask 

containing boiling chips was dried and weighed until 

constant. The constant weight of the boiling flask 

containing boiling chips was marked as W1. The boiling 

flask was attached to the thimble. Next, the sample was 

placed inside a thimble and 150 mL of Hexane was 

poured into the thimble. The thimble was attached to the 

condenser and heated to start the reflux process. The 

reflux process was done in 4 hrs. Hexane was evaporated 

using a rotary evaporator. The boiling flask containing 

extracted fat was dried in the oven at 105°C for 24 hrs. 

The flask was weighed, and the result was recorded until 

constant weight was obtained. The boiling flask 

containing boiling chips and extracted fat was marked as 

W2. Fat content can be calculated with the following 

formula: 

 

2.3.4 Ash content 

Ash content was done on selected coconut dregs 

powder using the dry ash method. Ash content was 

quantified by burning 4 grams of the sample at 550℃ for 

12 hrs in a constant crucible and weighing its residues 

until a constant weight was obtained. Ash content can be 

calculated with the following formula: 

2.3.5 Dietary fiber content 

Total dietary fiber was done using the multienzyme 

method. A total of 0.5 g of sample, 50 mL of pH 7 

phosphate buffer, and 0.1 mL of α-amylase enzyme were 

put inside an Erlenmeyer flask and heated for 30 mins. 

Afterwards, 20 mL of distilled water, 5 mL of 1 N HCl, 

1 mL 1% pepsin enzyme were added to Erlenmeyer. 

Next, 5 mL 1 N NaOH and 0.1 mL L β-amylase enzyme 

were added to Erlenmeyer sequentially and heated for 1 

hr. The sample was poured into another Erlenmeyer 

glass closed with filter paper. The sample was washed 

with ethanol and acetone. The residue on top of the filter 

paper was dried in an oven and weighed until constant 

weight was obtained. This residue was marked as 

insoluble dietary fiber. 

The filtrate from the filtering process was added with 

distilled water and 95% ethanol and settled for 1 hr. 

Then the filtrate was filtered with ash-free filter paper 

and washed with ethanol and acetone. The residue on top 

of the filter paper was dried in an oven and weighed until 

constant weight was obtained. This residue was marked 

as soluble dietary fiber. Total dietary fiber content is 

calculated using the formula: 

Total dietary fiber (%) = Insoluble dietary fiber + soluble 

dietary fiber 

2.3.6 Carbohydrate content 

Carbohydrate content analysis was calculated by the 

difference method, which requires analysis of protein, 

ash, fat, and water combined. The % values 

of the 4 analyses would be used to calculate 

carbohydrate content in the equation 

below: 

Carbohydrate (%) = 100% - Moisture (%) - Fat (%) - 

Protein (%) - Ash (%) 

2.4 Physical analysis 

The yield of coconut dregs was determined using the 

AOAC (2005) standard method. Yield can be calculated 

based on the following formula: 

The expansion volume of gambang bread was 

measured following the Jannah et al. (2018) method by 

measuring the height of the gambang bread dough before 

baking and after baking. The percentage of expansion 
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 volume can be calculated based on the following 

formula: 

The hardness of gambang bread was measured using 

the texture analyzer Stable Micro System TA-XT Plus. 

Knife Probe P/4 with a sample table HDP/90 was used in 

this test. Measuring using mode measure force in 

compression with option: return to start, test: normal, and 

trigger Force: 5 g, speed: 1 mm/s, distance: 1 cm, pretest 

speed: 1 mm/s, posttest speed: 5 mm/s (Anggraeni et al., 

2017 with modification).  

2.5 Microstructure analysis with scanning electron 

microscope 

Microstructure analysis was done at Diponegoro 

University (Semarang, Indonesia) using SEM-EDX 

JEOL JSM-6510LA. Gambang bread was cut lengthwise 

into one slice, then cut into cubes with dimensions of 

8×8×8 mm3. The sample was dried in the oven at 1050C 

for 24 hrs to lower its water content. The sample was 

observed with 4 different magnifications of 1000×, 

5000×, 10.000×, and 30.000×. 

 

3. Results and discussion 

3.1 Effect of different blanching methods and blanching 

time on coconut dregs powder 

3.1.1 Yield 

Yield was calculated to determine the efficiency of a 

process against the final amount of product. ANOVA 

statistical results of coconut dregs powder yield showed 

that only the blanching method affected (p≤0.05) the 

yield of coconut dregs. Steam-blanched coconut dregs 

had a higher yield than hot water-blanched coconut dregs 

(Figure 1).  

Blanching causes weight loss due to damaged 

cytoplasmic membranes that are used to protect cells. 

Then, damaged cells lose their turgor pressure 

(Nascimento et al., 2018). Simultaneously, damaged 

membranes cause solutes to diffuse from inside to 

outside the cell. Consequently, lower total solids will 

reduce the yield (Xiao et al., 2017). Blanching time did 

not have a significant effect on yield (p≥0.05), because 

there was no significant difference in water content 

based on blanching time (Agustin et al., 2019). 

3.1.2 Water content 

 Coconut dregs were dried and made into powder to 

prolong their shelf life. The water content of dried 

coconut dregs affects the shelf life. According to 

Assawarachan (2021), coconut dregs with 7.5% water 

content could last up to 3 months. ANOVA statistical 

results of coconut dregs powder water content showed 

that there was an interaction (p≤0.05) between the 

blanching method and time. Hot water-blanched coconut 

dregs had higher water content than steam-blanched 

coconut dregs (Figure 2).  

Water content after 5 mins of hot water blanched 

coconut dregs powder was 5.70±0.10%. This result was 

higher compared to Sabila and Murtini’s research (2020) 

specifically 4.57%. Blanching causes cell damage which 

increases the porosity of the sample. Bigger porosity and 

the absence of direct contact with water lead to 

accelerate the drying rate (Weil et al., 2017). Based on 

Figure 2, the lowest water content of coconut dregs 

powder was found in steam blanching treatment 

(4.87±0.06%) followed by no blanching (5.13±0.13%) 

then hot water blanching (5.54±0.17%). This result was 

in line with research by Rana et al. (2020), who 

compared the effect of different blanching treatments on 

the water content of dry piper Chaba stems. The lowest 

water content of dry piper Chaba stems was found in 

steam blanching treatment (12.54%) followed by no 

blanching (13.65%) then hot water blanching (14.96%). 

Blanching time had no effect on the water content of 

steam-blanched coconut dregs. Fashina et al. (2017) 

reported that there was no difference in the water content 

of blanched yam tuber flour at 5 mins (8%), 7 mins 

(8.03%) and 10 mins (8.08%). This was similar to the 

result obtained in this study, which was 4.84±0.03% at 5 

mins and 4.91±0.07% at 10 mins. However, hot water 

Figure 1. Coconut dregs powder yield with different blanching 

methods. Values are presented as mean±SD. Values with 

different superscripts are statistically significantly different 

(p≤0.05).  

Figure 2. Coconut dregs powder water content with different 

blanching methods and time. Values are presented as 

mean±SD. Values with different superscripts are statistically 

significantly different (p≤0.05). 
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blanching showed a difference in water content, due to 

damage to the cell membrane which caused dissolution 

and dispersion of solids affecting drying speed. The 

longer blanching time caused more solids to dissolve, 

resulting in increased drying speed, thus decreasing the 

water content (Akintunde et al., 2011). 

3.1.3 Fat content 

Fat from food increases energy and essential fatty 

acids for the body, but fat can also deteriorate health. 

High-fat food leads to higher cholesterol and heart 

disease risk (Ma and Lee, 2016). Coconut flour fat 

content was much higher (24.83%) than wheat flour 

(2.03%) (Raczyk et al., 2021). Therefore, Adeloye et al. 

(2020) developed low-fat coconut dregs flour, which was 

considered healthier. Additionally, lower-fat food will 

last longer because it reduces the chance of rancidity 

during storage (Desalegn and Kibr, 2021). ANOVA 

statistical results of coconut dregs powder fat content 

showed that only the blanching method affected (p≤0.05) 

the fat content of coconut dregs. Post hoc results using 

the Duncan test can be observed in Figure 3. Hot water 

blanching reduced the fat content of coconut dregs 

powder more than steam blanching (Figure 3). 

Based on the research of Ramya and Neetha (2019), 

the fat content of coconut dregs flour with a 10-minute 

hot water blanching treatment was 33.56%, slightly 

lower than this research (34.10±1.56%). The presence of 

heat makes fat more soluble in water. In addition, heat 

will accelerate the oxidation of fat, especially 

unsaturated fats, to form fatty acids and glycerol. During 

the drying process, fatty acids will evaporate more easily 

causing the fat content to decrease. Water helps increase 

the solubility of water-soluble compounds that contain 

fat (Gaol et al., 2020). Since there was no water contact 

with coconut dregs in steam blanching, the fat did not 

dissolve in water. 

3.1.4 Dietary fiber content 

Dietary fiber is part of plants that can be consumed 

but cannot be digested or hydrolyzed by human digestive 

enzymes. Based on its solubility, dietary fiber is 

categorized into soluble dietary fiber and insoluble 

dietary fiber (Soliman, 2019). Coconut dregs composed 

mainly of insoluble dietary fiber (Raczyk, 2021). 

ANOVA statistical results of coconut dregs powder 

dietary fiber content showed that there was an interaction 

(p≤0.05) between the blanching method and time. Post 

hoc results using the Duncan test can be observed in 

Figure 4. Hot water-blanched coconut dregs had higher 

dietary fiber content than steam-blanched coconut dregs 

(Figure 4). 

An increase in dietary fiber content was caused by 

heating at 90-220℃ and for a long time, which could 

trigger the Maillard reaction which produced products 

that can be categorized as dietary fiber, such as 

melanoidin (Sharma et al., 2021). The longer the heating 

time, the more melanoidin is produced. Melanoidin is 

categorized as dietary fiber because it has similar 

characteristics to dietary fiber, which cannot be digested 

by digestive enzymes in the intestine but can be digested 

by intestinal bacteria, especially by probiotic bacteria 

Lactobacilli and Bifidobacteria. Therefore, just like 

dietary fiber, melanoidin also has a role as a prebiotic 

(Sharma et al., 2021). 

3.1.5 Selection of coconut dregs powder 

Coconut dregs powder with the highest food fiber 

content and lowest fat content was selected as the best 

quality coconut dregs powder. The results of the analysis 

showed that the 10-minute hot water blanching treatment 

was the best treatment. The chemical composition of the 

selected coconut dregs powder and its comparison with 

other studies was presented in Table 2. 

 

 

 

Figure 3. Coconut dregs powder fat content with different 

blanching methods. Values are presented as mean±SD. Values 

with different superscripts are statistically significantly 

different (p≤0.05).  

10 mins 

Figure 4. Coconut dregs powder dietary fiber content with 

different blanching methods and time. Values are presented as 

mean±SD. Values with different superscripts are statistically 

significantly different (p≤0.05). 
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3.1.6 Comparison of control coconut dregs powder 

(without blanching) with selected coconut dregs 

powder 

Blanching is strongly affecting the physical and 

chemical characteristics of food (Wang et al., 2017). The 

results of statistical analysis showed that there were 

significant differences between unblanched coconut 

dregs powder and 10 mins hot water blanched coconut 

dregs powder (p≤0.05) on yield (Figure 5), water content 

(Figure 6), fat content (Figure 7), and dietary fiber 

content (Figure 8).  

3.2 Effect of substitution ratio (wheat flour and 

breadcrumbs: coconut dregs powder) and pectin 

concentration on the characteristics of gambang bread 

3.2.1 Expansion volume 

Gambang bread will not rise as high as white bread, 

and it even tends to be dense. The leavening agent for 

gambang bread is not yeast but baking powder and 

baking soda. ANOVA statistical results of gambang 

bread expansion volume showed that only the 

substitution ratio affected (p≤0.05) the expansion volume 

of gambang bread. Based on Figure 9, by increasing the 

ratio of coconut dregs powder, the expansion volume 

was decreased. However, gambang bread with a 

substitution of wheat flour and breadcrumbs to coconut 

dregs powder at a ratio of 90:10 still represented the 

same expansion volume as a 100:0 ratio. Gluten plays an 

important role in the structure of bread by forming a thin 

layer used to retain gas when baking. Decreased gluten 

due to substitution will increase hydrophilic interactions 

between starch granules, which strengthen the bonds, 

making it more difficult to expand. The high fiber 

content in bread affects volume expansion. Fiber will 

bind water which should have evaporated during baking 

but has been retained in the matrix. Consequently, 

gambang bread does not expand well (Pusuma et al., 

2018). 

Composition Results Eadmusik et al. (2022) Widiastuti et al. (2015) Sabila and Murtini (2020) 

Moisture (%) 5.40±0.01 3.82 8.19 4.57 

Fat (%) 34.10±1.56 38.31 20.28 34.42 

Protein (%) 3.76±0.1 3.67 3.91 17.74 

Ash (%) 0.45±0.02 0.69 0.3 0.48 

Carbohydrate (%) 55.53±1.28 53.51 67.32 56.55 

Dietary fiber (%) 73.89±0.02 - 57.46 - 

Table 2. Chemical composition of selected coconut dregs powder. 

Figure 5. Yield of control (unblanched) and 10 mins hot water 

blanched coconut dregs powder. Values are presented as 

mean±SD. Values with different superscripts are statistically 

significantly different (p≤0.05). 

Figure 6. Water content of control (unblanched) and 10 mins 

hot water blanched coconut dregs powder. Values are 

presented as mean±SD. Values with different superscripts are 

statistically significantly different (p≤0.05). 

Figure 7. Fat content of control (unblanched) and 10 mins hot 

water blanched coconut dregs powder. Values are presented as 

mean±SD. Values with different superscripts are statistically 

significantly different (p≤0.05). 

Figure 8. Dietary fiber content of control (unblanched) and 10 

mins hot water blanched coconut dregs powder. Values are 

presented as mean±SD. Values with different superscripts are 

statistically significantly different (p≤0.05). 
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Based on Figure 9, pectin concentration had no 

effect (p≥0.05) on gambang bread expansion volume. 

These results agreed with those reported by Ajibade and 

Ijabadeniyi (2019), in which there was no significant 

difference in the volume of bread substituted with barley 

flour and Bogor bean flour added with 1 and 1.5% 

pectin, but there was an increase in bread volume with 

the addition of 1% and 2% pectin. No difference in 

expansion volume is possible due to the low range of 

pectin used. 

3.2.2 Hardness 

Hardness is an important parameter that will affect 

consumer acceptance (Heo et al., 2019). Hardness is the 

highest force needed to crush the bread in the first cycle 

(Gunasekara et al., 2021). ANOVA statistical results of 

gambang bread hardness showed that there was an 

interaction (p≤0.05) between the ratio substitution of 

coconut dregs powder with pectin concentration. Post 

hoc results using the Duncan test can be observed in 

Figure 10. The addition of coconut dregs powder 

increased the hardness of gambang bread (Figure 10). 

An increase in hardness was due to the high fiber 

content of coconut dregs, especially insoluble dietary 

fiber. Insoluble dietary fibers bind water thereby 

reducing intermolecular space, which decreases the 

porosity of gambang bread. Smaller porosity leads to a 

denser texture (Mamat et al., 2018). In agreement with 

Raczyk et al. (2021) and Pusuma et al. (2018), the 

hardness value of white bread increased with the addition 

of coconut dregs powder substitution. 

The addition of 0.5% and 1% pectin reduced the 

hardness of gambang bread (Figure 10). Pectin reduces 

hardness because it can form hydrophilic bonds between 

pectin carboxyl groups and gluten proteins. Pectin forms 

hydrophobic bonds between methoxyl groups and gluten 

proteins (Correa et al., 2012). Pectin accelerates 

aggregation of gliadin and glutenin in forming gluten, 

increases the high molecular weight composition of 

glutenin, increases dough elasticity, and changes the 

proportion of gluten secondary structure, in which pectin 

decreases the proportion of α-helix and increases the 

proportion of β-sheet and β-turn structures (Zhang et al., 

2021). According to Li et al. (2020), the β-sheet and β-

turn structures have a positive effect on dough 

viscoelasticity, while the α-helix structure has a negative 

effect on dough viscoelasticity. The β structure can form 

more intramolecular hydrogen bonds than the α 

structure. The formation of hydrogen bonds between 

pectin and gluten will improve the structure of gluten. 

3.2.3 Selection of gambang bread formula 

Gambang bread with the substitution of wheat flour 

and breadcrumbs to coconut dregs powder at a ratio of 

90:10 with 0.5% pectin was chosen as the best formula. 

Based on the volume expansion test results, the ratio of 

90:10 was not significantly different (p≥0.05) from the 

ratio of 100:0. Based on hardness test results, the lowest 

hardness value after gambang bread without coconut 

dregs powder was the ratio of 90:10. Addition of 0.5% 

pectin was chosen because at a concentration of 0.5%, 

pectin did not give different results in terms of expansion 

volume from 1% pectin and it could reduce hardness in 

all ratios in tests with a texture analyzer. Formulation 

60:40 without the addition of pectin (0%) showed the 

lowest expansion volume and the highest hardness. 

 3.2.4 Physicochemical comparison of selected 

gambang bread 

The physicochemical characteristics of selected and 

control gambang bread are presented in Table 3. Based 

on the result in Table 3, the substitution of wheat flour 

and breadcrumbs to coconut dregs powder at the ratio of 

90:10 with 0.5% pectin on gambang bread and control 

gambang bread showed higher expansion volume than 

gambang bread at a substitution ratio of 60:40 without 

Figure 9. Expansion volume of gambang bread with various 

substitution ratios of coconut dregs powder. Values are 

presented as mean±SD. Values with different superscripts are 

statistically significantly different (p≤0.05). Figure 10. Hardness of gambang bread with various 

substitution ratios of coconut dregs powder and pectin 

concentration. Values are presented as mean±SD. Values with 

different superscripts are statistically significantly different 

(p≤0.05). 
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pectin. Furthermore, a higher hardness result was found 

following higher coconut dreg content on gambang 

bread. Insoluble dietary fiber found in coconut dregs 

could bind water, thereby reducing the intermolecular 

space, which causes smaller porosity of substituted 

gambang bread (Mamat et al., 2018). 

Gambang bread with the substitution of wheat flour 

and breadcrumbs to coconut dregs powder at a ratio of 

90:10 with 0.5% pectin had higher water content than the 

control formulation (Table 3). The water content of the 

gambang bread at a substitution ratio of 60:40 without 

pectin was lower than the control formulation. Coconut 

dregs fiber and pectin have strong water binding 

capacity, therefore, leading to higher water content of 

gambang bread (Mamat et al., 2018). Based on fat 

content, gambang bread with a substitution of wheat 

flour and breadcrumbs to coconut dregs powder at a ratio 

of 90:10 with 0.5% pectin had the same fat content as the 

control formulation, but gambang bread with a 

substitution ratio of 60:40 without pectin showed higher 

fat content. Coconut dregs powder contains a higher fat 

content than wheat flour, leading to an increase in the fat 

content of gambang bread. 

Gambang bread with higher coconut dregs powder 

showed lower protein content (Table 3). In contrast to 

Polii's research (2017), bread with higher coconut dregs 

flour showed higher protein content. The difference in 

the result was possibly due to differences in the protein 

content of coconut dregs powder used which tended to 

be lower (3.76±0.1%) compared to research by Polii 

(2017), which was 6.27%. Dietary fiber of the selected 

gambang bread and control meet the claim requirement 

for "high" fiber gambang bread according to The 

Indonesian Food and Drug Authority (2016), because 

they contain more than 6 g of fiber per 100 g of product 

weight. 

3.2.5 Microstructure analysis of gambang bread 

The cross-sectional structure and microstructure of 

the scanning electron microscope crumbs of the control 

and selected gambang bread with magnifications of 

1000× and 5000× are presented in Figure 11. Based on 

Figure 11d, the control gambang bread (100:0 without 

pectin) showed continuous gluten matrix with embedded 

gelatinized starch. Several gas cells were seen with 

uniform sizes. In terms of porosity, Gallo et al. (2022) 

reported that SEM results of 100% wheat flour bread had 

medium-sized and uniform cavities because they had a 

strong gluten matrix. 

Parameter 

Selected gambang bread 

(Ratio of wheat flour and breadcrumbs: coconut 
dregs powder; pectin concentration) 

(90:10;0.5%) (60:40;0%) (100:0;0%) 

Expansion volume (%) 60.85±8.27b 25±3.53a 62.55±1.06b 

Hardness (g) 295.56±3.30b 716.32±1.20c 252.02±2.44a 

Moisture (%) 18.11±1.14a 15.97±0.9a 16.16±0.56a 

Fat (%) 8.90±0.377a 13.41±1.05b 8.24±0.61a 

Protein (%) 7.40±0.06b 6.78±0.07a 8.58±0.09c 

Dietary fiber (%) 8.33±0.01b 10.61±0.04c 6.61±0.05a 

Table 3. Physicochemical comparison of selected and control gambang bread. 

Values are presented as mean±SD. Values with different superscripts within the same row a statistically significantly different 

(p≤0.05). 

Figure 11. The cross-sectional structure and microstructure of 

the scanning electron microscope crumbs of the control and 

selected gambang bread with magnifications of 1000× and 

5000×. (a) cross section of control gambang bread (100:0 

without pectin), (b) cross section of selected gambang bread 

(90:10 with 0.5% pectin), (c) cross section of selected 

gambang bread (60:40 without pectin), (d) SEM 

Microstructure of control gambang bread crumb with 1000× 

magnification, (e) SEM Microstructure of selected gambang 

bread crumb (90:10 with 0.5% pectin) with 1000× 

magnification, (f) SEM Microstructure of selected gambang 

bread crumb (60:40 without pectin) with 1000× magnification, 

(g) SEM Microstructure of control gambang bread crumb with 

5000× magnification, (h) SEM Microstructure of selected 

gambang bread crumb (90:10 with 0.5% pectin) with 5000× 

magnification, (i) SEM Microstructure of selected gambang 

bread crumb (60:40 without pectin) with 5000× magnification.  
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Gambang bread with the substitution of wheat flour 

and breadcrumbs to coconut dregs powder at a ratio of 

90:10 with 0.5% pectin on gambang bread had a more 

continuous and smoother gluten matrix, but smaller and 

fewer gas cells (Figure 11e). Smaller gas cells were 

caused by the addition of coconut dreg powder which 

reduced the porosity of the bread due to its high fiber 

content. Although there was a decrease in gluten content 

due to the 10% substitution of coconut dregs powder, the 

starch remained gelatinized inside the gluten matrix. 

Gallo et al. (2022) reported that wheat flour bread 

substituted with 10% lentil flour had a smaller porosity 

than bread with 100% wheat flour. 

Gambang bread with the substitution of wheat flour 

and breadcrumbs to coconut dregs powder at a ratio of 

60:40 without pectin had a discontinuous gluten matrix 

(Figure 11f). Granules with a fairly large size can be 

seen in Figure 11f. The large granules found were 

probably non-embedded gelatinized starch, non-

gelatinized starch granules due to competition with fiber 

in binding water, and coconut dregs powder granules 

(Kaur and Kaur, 2018). 

The microstructure of gambang breadcrumbs with a 

magnification of 5000× showed that 10% and 40% 

substitution of wheat flour with coconut dregs powder 

formed a protein structure that was thinner like sheets 

(Figure 11h and 11i) than the control gambang bread 

(Figure 11g). The thin structure showed that gelatinized 

starch inside the gluten matrix was decreased (Rao et al., 

2021).  

 

4. Conclusion  

Hot water blanching produced coconut dregs powder 

with lower yield and fat content, as well as higher 

moisture and dietary fiber content than steam-blanched 

coconut dregs powder. Blanching time only affected 

dietary fiber content. The 10 mins blanching produced 

coconut dregs powder with higher dietary fiber content 

than 5 mins blanching. Hot water blanching treatment for 

10 mins was chosen as the best treatment, which had 

(43.12±0.64%) of yield, water content (5.40±0.01%), fat 

content (34.10±1.56%), protein content (3.73±0.1%), ash 

content (0.45±0.02%), and carbohydrate content 

(55.53±1.28%) with dietary fiber content (73.90±0.02%). 

Higher substitution of coconut dregs powders increased 

hardness and decreased volume expansion. A higher 

concentration of pectin reduced hardness. Gambang 

bread with a substitution of wheat flour and breadcrumbs 

to coconut dregs powder at a ratio of 90:10 with 0.5% 

pectin was chosen as the best formula. The best gambang 

bread had expansion volume (60.8±8.27%) and hardness 

(295.56±3.30 g), water content (18.11±1.14%), fat 

content (8.90±0.38%). protein content (7.40±0.06%), 

and dietary fiber content (8.33±0.01%). SEM 

microstructural analysis showed that 100% wheat flour 

gambang bread created a continuous gluten matrix with 

gelatinized starch in it. Substitution of coconut dregs 

powder would disrupt the gluten matrix and lead to a 

discontinuous gluten matrix. However, the addition of 

0.5% pectin improved the gluten matrix. 
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