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ABSTRACT: Putak, a potential feed ingredient obtained from the inner pith of the gebang palm (Corypha I RX
gebanga), is traditionally used on Timor Island, Indonesia. However, its low crude protein content and high ,§ 2 § % (r;',
fibre level restrict its inclusion in poultry diets. Previous studies have indicated that fermentation with 10% r;{ 22N M
palmyra sap for six days enhances the crude protein content of putak. This study evaluated the effects of = =5 * %
graded dietary inclusion levels of fermented putak on the growth performance of native chickens during the 2 T_\ g S o
starter phase. A completely randomized design was applied with four dietary treatments and five replications R® g ==
(7 birds per replicate): 0% (P0), 10% (P1), 20% (P2), and 30% (P3) fermented putak inclusion in the diet. oS w S
Increasing levels of fermented putak significantly affected feed conversion ratio (FCR; P < 0.05) but did not S5 '; § 3
significantly influence feed intake or body weight gain (P > 0.05). The FCR of birds fed the control diet did not @ S )
differ significantly from that of birds fed diets containing 10% fermented putak, whereas poorer FCR values 95 E

were significantly observed at inclusion levels of 20%. In conclusion, fermented putak can be included at
levels of up to 10% in the diets of native chickens during the starter phase without adverse effects on feed
efficiency. Future studies should aim to optimize the inclusion level of fermented putak beyond 10% by
improving its nutritional quality, particularly through enhanced fermentation techniques or the use of feed
additives such as enzymes. Research should also investigate its long-term effects across different growth
phases of native chickens, as well as its impact on carcass characteristics and overall health.
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INTRODUCTION

In rural livestock systems, the utilization of locally available feed resources plays a crucial role in reducing production
costs and enhancing sustainability. One such traditional feedstuff in East Nusa Tenggara, Indonesia, is putak. Putak is
derived from the pith (central portion) of the trunk of the gebang palm (Corypha gebanga) and has been traditionally used
as an energy source in livestock diets, particularly for pigs and ruminants (Ginting-Moenthe et al., 2004). The nutritional
composition of putak varies among studies but consistently indicates a high carbohydrate content accompanied by low
protein levels. For example, per 100 g of putak flour, it provides approximately 351.55 kcal of energy and 85.40 g of
carbohydrates, but only 0.36-2.3% crude protein and 0.09 g crude fat (Lalel and Rubak, 2024; Lalel et al., 2024)

Furthermore, its relatively high crude fibre content, which may reach up to 16% (Fuah and Pattie, 2013), constitutes
a major limitation to its utilization in monogastric animal diets. Due to these nutritional constraints, the inclusion level of
putak in poultry diets is generally restricted. Nevertheless, previous studies have reported that putak can be used as a
partial substitute for maize at inclusion levels of up to 20% (Nalle et al., 2017). Fermentation has been proposed as an
effective processing strategy to improve the nutritional quality of low-protein, high-fibre feed resources. Previous studies
have demonstrated that fermentation can increase crude protein content, reduce crude fibre, and improve feed
digestibility (Lateef et al., 2008; Samadi et al., 2015). The effectiveness of fermentation is strongly influenced by the use
of additives that serve as both nutrient sources and microbial inoculants. Palmyra sap (Borassus flabellifer), a sugar-rich
liquid tapped from the male inflorescence of the palmyra palm, represents a potential additive for this purpose (Das and
Tamang, 2021).

Palmyra sap contains approximately 77.81 g total sugars per 100 g, mainly sucrose (65.26 g), fructose (6.64 g), and
glucose (5.91 g) (Le et al., 2021). Following tapping, the sap undergoes spontaneous fermentation mediated by naturally
occurring microorganisms, including Saccharomyces cerevisiae, Leuconostoc mesenteroides, Acetobacter, and
Gluconobacter species (Sornsenee et al., 2021, Lalel et al., 2024). These microorganisms have been associated with
improvements in the nutritional quality of fermented feed materials. In line with this, Koni et al. (2023) reported that the
inclusion of 2% urea and 10% palmyra sap during rice bran fermentation increased crude protein content from 8.69% to
10.58% and reduced crude fibre content from 29.43% to 24.59%.
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Recent studies have shown that fermenting putak with 10% palmyra sap for six days significantly increases crude
protein content, mineral availability, and lactic acid concentration, while reducing pH and ammonia levels (Koni et al.,
2025). These improvements indicate that fermentation may enhance the suitability of putak for poultry diets. Therefore,
the objective of this study was to evaluate the effects of graded dietary inclusion levels of putak fermented with palmyra
sap on the growth performance of KUB chickens (Kampung Unggul Balitbangtan) during the starter phase.

MATERIALS AND METHODS

Ethical approval

This research was conducted following the poultry rearing regulations outlined in the Regulation of the Minister of
Agriculture of the Republic of Indonesia, Number 31/Permentan/0T.140/2/2014. Nutritional requirements for the diets
were based on the Indonesian National Standard for Native Chickens (SNI 7783.2:2022) (National Standardization
Agency of Indonesia, 2022)

Experimental site and animals

This research was conducted using 140 day-old KUB chickens, obtained from PT. Mekar Jaya Unggas, Indonesia. The
experiment lasted for 35 days during the starter phase. The birds were reared in individual pens (80 x 70 x 70 cm) in a
semi-open housing system with controlled lighting and ventilation. Each pen was equipped with a 25-watt bulb, feeder,
and drinker.

Materials

The main feed ingredient tested was fermented putak (the inner pith of Corypha gebanga palm). Other materials
used included yellow maize, commercial layer concentrate (K204 Premium), pollard, palm oil, topmix (vitamin-mineral
premix), salt, and water. Additives included palmyra sap (Borassus flabellifer), and rice husks for bedding.

Fermentation procedure

The fermentation procedure followed the methods described by Koni et al. (2025). Fresh putak was sun-dried for
two days, ground into flour, and analyzed for dry matter (DM) content, which was 91.69% DM (8.31% moisture).
Fermentation was carried out by mixing putak flour with 10% palmyra sap on a DM basis, and the moisture content of the
final mixture was adjusted to 35%. For a 71-kg batch of material (65% DM; 46.15 kg DM), the mixture consisted of 50.33
kg putak, 4615 mL palmyra sap, and 16.05 L of water. The mixture was thoroughly homogenized, compacted into plastic
bags, sealed airtight using adhesive tape, and stored away from direct sunlight for six days under anaerobic conditions.
After fermentation, the material was air-dried and subsequently used for diet formulation.

Feed formulation
Four diets were formulated with varying inclusion levels of fermented putak (0%, 10%, 20%, and 30%) as shown in
Table 1.

Table 1 - Formulation and composition of treatment feed nutrients

. D ey ) PFO PF10 PF20 PF30
Ingredient
Fermented putak 0.00 10.0 20.0 30.0
Yellow maize 41.0 33.5 26.0 18.5
Layer concentrate (K204) 37.0 37.0 37.0 37.0
Vegetable oil 2.00 2.00 2.00 2.00
Vitamin-mineral premix 0.50 0.50 0.50 0.50
Pollard 19.3 16.8 14.3 11.8
Salt 0.30 0.30 0.30 0.30
Total 100 100 100 100
Nutrient component (calculate value)
Dry matter (%) 88.2 87.7 87.3 86.8
Crude protein (%) 18.2 17.7 171 16.6
Crude fat (%) 6.86 6.20 5.54 4.88
Crude fiber (%) 8.38 8.09 7.80 7.51
Calcium (%) 3.34 3.37 341 3.44
Phosphorus (%) 0.31 0.29 0.27 0.24
Metabolizable energy (kcal/kg) 3166.6 3189.4 3212.2 3234.9
Feed cost (IDR/kg) 8000.5 7663 7325.5 6988

PFO: Control feed without fermented putak; PF10: Feed with 10% fermented putak; PF20: Feed with 20% fermented putak; PF30: Feed with

30% fermented putak
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Experimental design

The study employed a completely randomized design (CRD) with a single factor consisting of four treatments and
five replicates per treatment. Each replicate contained seven chickens, totaling 140 birds. The four treatments were: PFO:
Control feed without fermented putak, PF10: Feed with 10% fermented putak, PF20: Feed with 20% fermented putak,
PF30: Feed with 30% fermented putak.

Data analysis

Data on feed consumption, body weight gain, and feed conversion ratio were subjected to analysis of variance
(ANOVA). If significant differences were detected (P < 0.05), means were further compared using Duncan’s Multiple
Range Test (DMRT).

RESULTS AND DISCUSSION

Feed consumption

The effects of graded inclusion levels of fermented putak on feed intake are presented in Table 2. The results
showed that increasing levels of fermented putak (0-30%) did not significantly affect (P > 0.05) weekly feed intake of
chickens. The similar feed intake observed across treatments indicates that diet palatability remained acceptable at all
inclusion levels. This comparable feed intake may be attributed to the relatively similar nutrient composition of the
experimental diets, particularly their metabolizable energy contents, which ranged from 3166.64 to 3234.91 kcal/kg
(Table 1). These findings are consistent with those of Ferket and Gernat (2006), who reported that dietary energy level
plays a major role in regulating feed intake in poultry. Similarly, Gao et al. (2025) stated that dietary energy content is
one of the key factors influencing feed consumption in chickens. The present results are also in agreement with Nalle et
al. (2017), who observed no significant differences (P > 0.05) in feed intake of broiler chickens fed putak meal at
inclusion levels ranging from 50 to 200 g/kg. In addition, Ginting-Moenthe et al. ( 2004) reported no differences in feed
intake of pigs fed diets containing up to 20% fermented putak.

The average feed intake of native chickens reared for six weeks in this study was 202.13 g/bird/week. This value
was within the range of feed consumption reported for KUB chickens fed diets containing 16 to 20% crude protein, which
ranged from 202.75 to 222.50 g/bird/week (Sinurat et al., 2022). However, the feed intake observed in the present study
was lower than that reported in native chickens fed fermented banana peel supplemented with palmyra sap, where feed
intake ranged from 215.82 to 250.98 g/bird/week (Koni et al., 2026). Differences in feed intake among studies may be
influenced by variations in feed composition, nutrient content, palatability, and the physiological response of chickens to
the dietary treatments provided

Table 2 - Effect of fermented putak (%) on feed intake, weight gain, FCR and final weight of KUB chicken

Dietary treatment (%)

PFO PF10 PF20 PF30 SEM P-value
Parameters
Initial weight (g) 40.5 40.9 40.4 40.6 0.15 0.519
Feed intake (g/bird/week) 196 202 200 211 3.84 0.554
Weight gain (g/bird/week) 66.7 67.7 59.9 61.6 1.34 0.094
Feed conversion ratio 2.99p 3.120 3.57a 3.892 0.09 0.001
Final weight (g) 320 328 299 306 6.54 0.329

PFO: Control feed without fermented putak; PF10: Feed with 10% fermented putak; PF20: Feed with 20% fermented putak; PF30: Feed with

30% fermented putak. 2P means in the same row without a common letter are different at p<0.05; SEM: Standard error of the mean; p:
probability

Body weight gain

Although there were no significant differences (P > 0.05) in body weight gain among treatments, numerically higher
gains were observed in birds fed 0% and 10% fermented putak (66.70 and 67.71 g/bird/week, respectively) compared to
those fed 20% and 30% inclusion levels (59.89 and 61.58 g/bird/week). The average body weight gain in this study was
63.97 g/bird/week., The body weight gain observed in this study was lower than that reported by Saragih et al. (2024),
who found that KUB chickens fed commercial diets achieved body weight gains ranging from 88.00 to 101.33
g/bird/week. However, the present result was higher than the findings of Sinurat et al. (2022), who reported average
body weight gains of 49.38 to 56.50 g/bird/week in KUB chickens fed diets containing 16 to 20% crude protein. These
differences may be related to variations in feed quality, nutrient composition, digestibility, and the efficiency of nutrient
utilization by the chickens

Feed conversion ratio

The inclusion of fermented putak in the diet increased the feed conversion ratio (FCR). This was because feed intake
did not correspond proportionally to body weight gain. Duncan’s test showed that the 10% fermented putak treatment
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had a similar FCR to the control (PFO), while the 20% and 30% putak treatments had significantly higher FCR values (P <
0.05) compared to the 0-10% treatments. These results differ from Nalle et al. (2017), who reported no significant
differences in FCR of broilers fed putak at levels of 0, 5, 10, 15, and 20%, with FCR values of 2.15, 2.18, 2.097, and
2.094, respectively.

Final body weight

The inclusion of fermented putak at different levels had no significant effect (P > 0.05) on the final body weight of
six-week-old KUB chickens. The results of this study indicate that the use of fermented putak up to a level of 30% can
maintain the final body weight of KUB chickens. The absence of significant differences in final body weight observed in
this study is presumed to be due to the similar feed intake and weekly body weight gain among treatments during the
experimental period. This is likely because the similar feed intake resulted in comparable nutrient absorption.

These findings are supported by Sugiharto et al. (2020), who stated that the amount of feed consumed influences
the final body weight of KUB chickens. Prasetyo et al. (2021) also reported that feed quantity, feed quality, nutrient
content, and feed intake level play important roles in determining the final body weight of KUB chickens. In the present
study, the average final body weight at six weeks of age was 313.17 + 26.78 g, which was lower than the final body
weight reported in KUB chickens fed fermented sago waste diets, ranging from 401.6 to 455.5 g (Erwan et al., 2023).
Differences in final body weight may be associated with variations in feed ingredients, nutrient digestibility, dietary energy
and protein levels, as well as the growth response of chickens to different feeding treatments.

CONCLUSION

The inclusion of fermented putak up to 30% in the diets of indigenous chickens (KUB) during the starter phase did not
significantly affect feed intake or body weight gain. However, higher inclusion levels (20-30%) significantly worsened
feed conversion ratio, indicating reduced feed efficiency. The optimal inclusion level was found at 10%, which provided
similar growth performance and feed efficiency to the control diet without fermented putak. Therefore, fermented putak
can be used as an alternative energy source in poultry feed up to 10% without compromising performance. Further
research should focus on increasing the allowable inclusion level of fermented putak beyond 10% by enhancing its
nutritional value, particularly through improved fermentation methods or the incorporation of feed additives such as
enzymes. Additionally, studies are needed to evaluate its long-term effects across various growth stages of native
chickens, including its influence on carcass traits and overall health status.
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