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ABSTRACT 

This research was conducted to compare the effect of feeding ration with concentrates containing Durio zibethinus 

seed flour and peel flour fermented by Pleurotus ostreatus on the digestibility of dry matter and organic matter as well 

as crude protein, crude fiber, and ether extract in lactating Fries Holland (FH) dairy cows. This study used a 4 x 4 

Latin square design using 4 treatments, in 4 periods, and 4 lactating FH cows. The 4 treatments used were basal ration 

(BR) with forage and palm oil sludge as control, BR plus 27.5% Durio seed (DS) flour, BR plus 20% fermented Durio 

(FD) peel flour, and BR plus 27.5% Durio seed flour and 20% fermented Durio peel flour (DS-FD). The data obtained 

were analyzed by means of variance (Anova).  Any significant effects were further analyzed using Duncan's Multiple 

Range Test (DMRT). The results showed that the provision of rations containing Durio seed flour had a significant 

effect (P<0.05) on the intakes of dry matter (10.34 kg/d), organic matter (7.39 kg/d) and crude protein (1.75 kg/d) as 

well as on digestibility of crude protein digestibility (69.27%). Based on these values, the ration containing 

concentrate with 27.5% Durio seed flour was considered a better one. While the combination of Durio seed and 

fermented Durio peel flour tended to have higher crude fiber digestibility. 
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1. INTRODUCTION 

One kind of fruit, Durio  (Durio zibethinus) is found 

all over provinces in Indonesia and its production is 

currently about 1,133, 195 Ton; in Bengkulu province is 

about 9,260 Ton in a year [1].  Its by- products contain 

seed (about 10%) and peel (about 65%) [2]. The seed 

flour contains protein (6.05%), ether extract (0.41%), 

and crude fiber (1.82%) [3]. These could be converted 

as feed ingredients with pretreatment such as seed flour 

and fermented peel flour.  

Some previous research results on Durio by-

products have been reported. It was found that 

fermented Durio peel flour with P. ostreatus improved 

its crude protein yet lower ether extract [4]; while its 

organic matter digestibility was enhanced in vitro [5].   

Other fungi were used and reported by [6] that the 

addition of both Durio seed meal and peel meal 

fermented with a mixture of P. chrysosporium and N. 

crassa improved nutrient content.  The Addition of 

Durio seed flour at a certain levels of concentrate affects 

better in milk yield [7]; and nutrient and fatty acid 

contents, nutrient digestibility, and in vitro 

characteristics as reported by [8]. The fermented Durio 

peel flour in concentrate improved milk yield and 

nutrient digestibility [9]. 

In separate result of comparing the application of 

Durio seed flour, fermented Durio flour and their 

combination have been reported that the addition of the 

seed in concentrate showed about 1.5 kg higher in milk 

production compared to that of with fermented Durio 

peel flour or a mixed of both in dairy cow [10]. 

Therefore, the objective of this research was to compare 

and evaluate these previous findings and apply each of 

them to nutrient (dry matter, organic matter, crude 
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protein, ether extract, and crude fiber) digestibility in 

the dairy cows. 

2. MATERIALS AND METHODS 

2.1 Preparations of Durio seed flour, fermented 

peel flour, and concentrate 

Durio seed flour was prepared to start from 

collecting, washing, slicing, drying under the sun, 

grinding as reported by [9]. Fermented Durio peel flour 

was prepared by collecting, cleaning, removing the 

outer part, slicing the inner part, drying, grinding twice 

as coarse flour.  This Durio peel then was weighed to 

content about 85%, added 13% rice bran and 2% 

CaCO3.  All these ingredients were mixed by adding 

around a 1:1 ratio of water, composted for 48 hours.   

These mixtures were put in baglogs in the size of 

around 500 g each, and then sterilized for 4 hours at 

120ºC.  The baglogs were taken out to reduce the 

temperature, then inoculated with 0.5% of P. ostreatus 

and fermented for 14 days.  The fermentation was ended 

by removing the substrates out of the baglogs, air dried, 

then was ready to be mixed with other ingredients as 

concentrate.  The formulas of the concentrate were 

displayed in Table 1. 

Nutrient analyses of the concentrate including dry 

matter (DM), crude protein (CP), ether extract (EE), and 

crude fiber (CF) were determined by procedures based 

on [11]. Based on these analyses, nutrient intakes can be 

counted.  Nutrient contents are presented in Table 2. 

 2.2 Application of concentrate, experimental 

design, and data analysis 

Ration given were forage and palm oil sludge as 

basal (BR), concentrates were applied accordingly 

following the plotting of treatment on each dairy cow in 

each period as mentioned in Latin Square design. The 

treatments application during 40 days  experiment were  

BR : forage and palm oil sludge as basal 

DS : BR + 2kg DS concentrate 

FD: BR + 2kg FD concentrate 

DS-FD: BR + 2kg DS – FD concentrate. 

The design used in this experiment was Latin Square 

Table 1. Concentrates containing Durio seed flour, fermented Durio peel or their combination 

Ingredients 
Composition (%) 

DS FD DS-FD 

Rice brand 30 30 10 

Durio seed flour (DS) 27.5 - 27.5 

Fermented Durio peel (FD) - 20 20 

Ground corn 14.5 22 14.5 

Soy bean meal 18 18 18 

Palm oil 3.5 3.5 3.5 

Mineral mix 0.5 0.5 0.5 

NaCl 0.5 0.5 0.5 

Yeast 1 1 1 

Curcuma powder 1 1 1 

CaCO3 1 1 1 

TSP 0.5 0.5 0.5 

Urea 2 2 2 

Total 100 100 100 

Source: Modified from [10]. 

Table 2. Nutrient contents of tofu by-product, corn stover and palm oil sludge as basal ration   

Ingredients 
Dry matter 

(%) 

Organic 

matter (%) 

Crude protein 

(%) 

Ether extract 

(%) 

Crude fiber 

(%) 

Tofu by-product a 13.11 11.20 19.09 7.84 18.16 

Corn stoverb 20.14 12.69 12.27 8.03 27.50 

Palm oil sludgec 45.60 40.66 11.66 7.12 18.34 

Note:  a.[18] , b. [9] , c. [13]. 
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4 x 4, with 4 treatments and 4- 10 day periods, and 10 

days as pretreatment time.  Therefore, there were 50 

days altogether for collecting data on 4 dairy cows 

(Fries Holland) with an average body weight of 402.36 

± 27.62kg/head that was in early- mid lactation. Data 

obtained were analyzed for variance, any significant 

differences were then checked using Duncan’s Multiple 

Range Test (DMRT) according to [12]. 

Variables measured were nutrient intakes and 

nutrient digestibility.  Data of forage and concentrate 

consumptions were collected daily during the morning 

and afternoon feedings.  Data for calculating nutrient 

digestibility was feces collecting conducted in the last 4 

days of each period.  Feces samples were taken as much 

as 10%, dried by the sun, composted then analyzed for 

nutrient contents (dry matter, moisture, ash, crude 

protein, ether extract, and crude fiber).  Nutrient 

digestibility can be calculated using this formula: 

Nutrient digestibility 

=
∑ nutrient consumed − ∑ nutrient in feces

 ∑ nutrient consumed
× 100% 

3. RESULTS AND DISCUSSION 

3.1 Nutrient Contents of the Concentrates and 

Other Feedstuffs 

Nutrient contents of concentrates containing Durio 

seed flour and fermented Durio peel flour as well as 

other feedstuffs composing the ration were displayed in 

Table 3.  Dry matter (DM), organic matter (OM), and 

crude protein (CP) contents of Durio seed concentrate 

(DS) were high in quantity compared to those in 

fermented Durio peel concentrate (FD) and their 

combination (DS-FD) concentrate.  Yet, the DS 

concentrate contained low crude fiber (4.91%); while 

FD concentrate had high fiber. 

The combination (DS-FD) concentrate had high 

ether extract (14.70%).  Among these three types of 

concentrate, it seemed that the DS concentrate was 

considered the good one in terms of high DM, OM, CP 

and low CF; while, the combination concentrate was in 

between.  It was due to the fermentation process of 

Durio peel flour with added Durio seed that could 

improve CP, ether extract (EE) and lower the crude 

fiber contents.  

 Other feedstuffs used in the basal ration, tofu by- 

product had high crude protein (19.09%); however, it 

showed low DM, OM, and CF.  This feedstuff was 

given in fresh condition, meaning its water content was 

high.  Therefore, its dry matter and organic matter were 

low.  Palm oil sludge had high DM and OM as it is in 

the form of pressed decanter therefore its moisture was 

relatively low. Corn stover contained high crude fiber as 

it was in the state of mature plants after harvesting the 

corn.  Fiber is needed at a certain level for maintaining 

Table 3. Nutrient contents of the Durio seed flour and fermented Durio peel concentrate 

Ingredients 
Dry matter 

(%) 

Organic 

matter (%) 

Crude protein 

(%) 

Ether extract 

(%) 

Crude fiber 

(%) 

Durio seed concentrate (DS)a 86.51 79.50 22.57 8.19 4.91 

Fermented Durio peel 

concentrate (FD)a 
83.99 75.07 18.83 8.64 15.35 

Durio seed- fermented Durio 

peel concentrate (DS-FD)a 
82.64 75.93 19.22 14.70 12.20 

Note:  a. Proximate analysis at PAU Laboratorium, Institut Pertanian Bogor, Bogor (2020). 

Table 4. Averages of intake and digestibility of dry and organic matters of dairy cows fed a ration with concentrates 

containing Durio seed flour, fermented Durio peel or their combination   

Items BR DS FD DS-FD 

Dry matter     

Intake (kg/d) 8.46a 10.34b 10.00b 9.78b 

Feces (kg/d) 3.75b 3.07a 3.82b 3.73b 

Digestibility (%) 62.08 65.76 58.40 64.55 

Organic matter     

Intake (kg/d) 6.09a 7.39b 7.27b 6.96b 

Feces (kg/d) 2.75b 2.21a 2.74b 2.71b 

Digestibility (%) 58.52 65.21 58.73 62.04 

Note: Averages with a different superscripts in different columns, differ significantly (P<0.05); the ones with no 

superscript, no significant differences (P>0.05). 
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the fat content of milk produced by a dairy cows. 

Feeding 5- 10% crude glycerin in concentrate improved 

efficiency of 4% FCM (fat-corrected milk) production 

when dairy cows were given corn silage-based diets; 

however, milk fat decreased when cottonseed hull-based 

diets were provided [14]. 

 3.2 Nutrient Digestibility 

Dry matter and organic matter of basal rate and three 

concentrates are presented in Table 3.  Dry matter intake 

(DMI) and organic matter intake (OMI) of three 

concentrates were significantly different (P<0.05) from 

those in basal ration.   However, among these three 

concentrates, they were not different significantly on 

DMI and OMI.  On average, DMI in this research was 

around 2.0 % of body weight.  While, [15], 

recommended for a dairy cow with body weight of 400 

kg was 2.7 % - 3.2 %.  Therefore, this result was 

considered under the requirement.  Other research 

results reported that DMI of dairy cows fed in low or 

high- digestibility ad libitum was around 25.5 kg/day 

[17]. 

Averages of intake and digestibility of dry and 

organic matters of dairy cows fed a ration with 

concentrates containing Durio seed flour, fermented 

Durio peel or their combination are presented in Table 

4.  Crude protein intakes (Table 5) of three concentrates 

were significantly higher (P<0.05) than those of basal 

ration. While, its crude protein digestibility in DS and 

DS- FD concentrate were not significantly different.  

Ether extract and crude fiber intakes as well as their 

digestibility were not different in averages. Based on 

these results, seemed that numerically the crude fiber 

digestibility of DS-FD digestibility tends to be higher. 

Digestibility of dry matter and organic matter were 

not significantly different among treatments.  However, 

among those, Durio seed flour (DS) concentrate tended 

to have high digestibility in DM (65.76%) and OM 

(65.21%).  These results were slightly lower than those 

of DM and OM apparent total tract digestion in diet 

with low -fiber digestibility corn silage in restricted 

DMI and ad-lib which were around 69.4 and 70.7% in 

DM, and 72.1 and 72.8% in OM, respectively [17]. 

While, DMI in dairy cows fed with conventional forage 

fiber diet was about 24.4 kg/day as reported by [16]. 

4. CONCLUSION 

Based on the average values, the ration containing 

concentrate with 27.5% Durio seed flour [DS] was 

considered a better one; since it showed high in dry 

matter, organic matter, and crude protein digestibility. 

While the combination of 27.5% Durio seed flour and 

20% of fermented Durio [DS-FD] flour was better in 

crude fiber digestibility. 
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