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ABSTRACT

The present study focused on the proximate conosgirofiling of the mycoprotein enriched rice straby
endophytic fungi which include the moisture, créate crude ash, crude fiber, total carbohydratesl dotal energy
value of the fermented rice straw. Additionallytotgxicity of the fermented rice straw was also entaken.
Fusarium sp.1 — treated rice straw had the highesisture content with 8.09%, whereas, the highaievof
20.53% for % ash was recorded in Aspergillus flavuseated rice straw. For the crude fiber conteftisarium
sp.2 — treated rice straw increased the crude fibemtent of the rice straw from 27.84% to 32.63%akivhile,
crude fat content (2.21% to 0.58% by Penicilliurmicum, total carbohydrates (40.91% to 35.40% wkthsarium
sp 1) and total energy value (203.82% to 172.15%kadosporium cladosporioides) were reduced sigaiitly
upon solid state fermentation of the rice strawor&bver, cytotoxicity test disclosed the non —dxiof the
mycoprotein enriched rice straw in brine shrimp.u$halong with their single cell protein potentials the
capability of the endophytic fungi in enhancing pieximate composition of the rice straw.
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INTRODUCTION

Endophytes are microorganism that inhabits thetinggissue of plants without causing damage topiaats [1, 2].

Additionally, their ability to produce various emmgs and their industrial and pharmaceutical paentias been
widely explored [ 3, 4, 5, 6, 7]. They are capatfeitilizing starch and lipids as energy sourcdsaging amylase,
proteinase and oxidases which actively degradedh®onents of the substrates [8].

Several studies has been conducted demonstragnmidrobial ability to upgrade low protein orgammaterial to
high protein food, thus microbial proteins was tednas single cell protein. Consequently, proteiomffungi are
known as mycoprotein. Fungal organisms specificéily filamentous ones, utilize starch as the satestfor
bioconversion processes and SCP production [9,9é]eral investigations were carried out usingowegiforms of
organic waste such as cellulose hemicelluloses;degabon and different types of agricultural wast#ulose and
hemicelluloses waste as a suitable substrate éoeasing SCP production [11, 12, 13, 14].

In a study of Valentino et al. [15], nine specidsfungi were identified as endophytes of bamboduding
Aspergillus niger, Aspergillus flavus, Aspegillushmaceus, Penecillium citrinum, Cladosporium clgomsoides,
Monascus ruber, Fusarium semitectum , FusariumapdFusarium sp2 Similarly, several studies revealed their
ability in enriching the crude protein content @frious subtrates (corn cob, rice bran sugar cagassa) thus their
potentials in single cell protein production [ 1%, 17, 18, 19]. However, other nutritional atttémsiin relation to
mycoprotein production in rice straw (crude ashuder fat, crude fiber, moisture, total carbohydraded total
energy value) has yet to probe. Hence, the studyomaducted.
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MATERIALSAND METHODS

Methodology was adapted from the works of Valenthal. [18], Valentino et al.[19 ], Paynor el &6] (2016),
Ganado et al. [17] with some modifications. Additdly, this study is a continuation of the studyaflentino et al.
[15].

Preparation of substrates
One hundred (100) grams of rice straw were planddrimentation bottles separately and 150 ml dilldid water
were added and sterilized.

Solid state fermentation

Spores of fungal endophytes were adjusted to 8.0 xells per ml and 20 ml of which were asepticainsferred
to the sterile sugarcane bagasse. Solid state featien was carried for 20 days at room temperatifier which,
substrates were air dried and pulverized.

Proximate analysis
Dried samples were pulverized using mortar andlgeéfter which, samples were sent to Lipa Qualtgntrol
Center, Bocaue Bulacan, Philippines for proximategosition analysis.

Brine Shrimp cytotoxicity test
Adapted from the works of Valentino et al. (2018ynor et al. (2016).

RESULTSAND DISCUSSION

The study is a continuation of the study of Valentinoaé [19], wherein the single cell protein capdbpilof
Aspergillus niger, Aspegillus flavus, Aspergillushraceus, Fusariursp.], Fusariumsp.2 Fusarium semitectum,
Monascus ruber, Penicillium citrinuand Cladosporium cladosporoidegsing rice straw as substrate was probed.
Proximate composition of the fungal enriched ritews including moisture, ash, crude fiber, crudg fatal
carbohydrates and total energy value were evaluiatatie present study (Table 2). Results showedifsignt
increase in moisture, crude ash and crude fibearMaile, the crude fat, total carbohydrates anal energy values
were reduced.

Moisture content was reduced from 8.00% of the eaitd rice straw to 5.89% b&spergillus ochraceus
Meanwhile,Fusariumspl obtained 8.09% moisture which is statisticatiynparable with the untreated substrate.
For percentage ash content of 20.59% and 20.53%obt@sned in Aspergillus nigerand Aspergillus flavus-
treated rice straw correspondingly while the unidated rice straw had the lowest ash content d8%%. These
findings agreed with those of Bakshi et al.[20darOboh & Akindahunsi [21], suggesting that midedb
fermentation increases the ash content of cassesfanhich could be useful in animal feeds. In addithigh ash
content is a reflection of the mineral contentsspreed in the food materials [22]. For the créiber content
Fusariumsp.2— treated rice straw recorded the highest male of 32.63% followed blfusarium semitecturand
Cladosporium cladosporoides treated rice straw with 31.87% and 30.84% reggdygt On the other hand,
Aspergillus niger treated rice straw had the lowest crude fibeP@&B0% and Aspergillus flavus- treated rice
straw with 26.94%. Mycelial growth contributedttee increased in crude fiber while the reductiorrinde fiber
can be due to the enzymatic activities by the fenffiB]. This also coincides of Adenipekun & Okurdaj@4]
wherein the crude fiber was decreased significdoglyhe microorganisms compared to untreated satestrLow
fiber content can would result to an improved diigpdgy of animals [25]. Finally, crude fat contewas reduced
from 2.21% of the uninoculated rice straw to 0.32¢#usarium sp % treated rice straw.

Reduction in total carbohydrates and total eneayes was also observed in all endophytic fungitée rice straw
(Table 2). Total carbohydrates of rice straw deseel from 40.91% to 35.40% Bysarium semitectunSimilarly,
total energy values were lowered from 203.82% t2.15% byCladosporium cladosporoidespparently, decrease
in the carbohydrate content is due to the incr@aseude protein, crude ash and its varying eféédhe endophytic
fungi to the proximate composition of the substratgis also conform with Oboh et al. [21], and AbdAzim [26]
that fungal treatment of rice straw produce suffitiamount of cellulolytic enzymes namely exo, @hdoonases
and - glycosidase and the decrease of energyrtonte

For the cytotoxicity assay (Table 3), 10.00% mdstatate was recorded at 6hrs of incubationAspergillus
ochraceus, Penecillium citrinynand Cladosporium cladosporoidesreated rice straw. At 12 hrs of incubation,
yeast,Monascus rubeand Cladosporium cladosporoidegreated rice straw had the highest percentage oftitg
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of 16.67%. At 18 hrs of incubatioRusariumsp.2and M. ruberecorded 9.52% mortality rate whil€ladosporium
cladosporoide®btained the highest mortality rate of 12.50%.

Table 1. Mean percentage (%) of proximate composition of enriched rice straw

TREATMENTS %Moisture | %Ash | % Crude Fiber | %Crude Fat
Control (Uninoculated rice straw) 8o | 15.69 27.94 2.2
A. niger— treated rice straw 5.64 20.59 26.90 1.07
A. flavus— treated rice straw 6.32 20.53 26.94 0.58
A. ochraceus- treated rice straw 5.8F 19.70 30.3F 0.73
Fusariumsp.1 — treated rice straw 8.09 19.0T 30.74° 0.37
Fusariumsp.2 — treated rice straw 6.16 18.69 32.63 1.06
F. semitecturs treated rice straw 7.2F 18.59 31.87° 0.9F
M. ruber— treated rice straw 7.41 18.32 27.558 0.97
P. citrinum-— treated rice straw 7.27 19.24 30.24 0.58
C. cladosporoides treated rice stray  7.69 19.10 30.84° 0.78

" Treatment means with the same letter are not sigmifly different

Table 2. Total carbohydratesand total energy value of the untreated and treated rice straw

TREATMENTS Carbohydrate! Energ
Control (Uninoculated rice straw) 4091 203.82
A. niger— treated rice straw 39.57 192.40
A. flavus— treated rice straw 39.29 187.74°
A. ochraceus- treated rice straw 36.87 181.75%°
Fusariumsp.1 — treated rice straw 35.40 172.95
Fusariumsp.2 — treated rice straw 36.0F 176.68"
F. semitectum treated rice straw 35.55 172.77
M. ruber— treated rice straw 39.9F 191.06
P. citrinum— treated rice straw 36.48 177.63"
C. cladosporoides treated rice strav 35.85 172.18

* Treatment means with the same letter are notifsagmtly different

Table 3. Percentage of brine shrimp mortality rate (%).

Treatment 6hours | 12hours | 18hours | 24hours
Control/ Yeast 0.00 | 0.00 26.67° | 30.06°
A. niger-treated rice straw 0.00 0.00 3.33 3.33
A. flavus-treated rice straw 0.00 16.67 | 20.00™ | 26.67"
A. ochraceustreated rice straw 10.00 | 13.33 | 20.06™ | 23.33"

Fusariumsp.Z treated rice straw 3.33 3.33 10.06" | 16.67

Fusariumsp.2 treated rice straw 6.67 6.67 10.06" | 16.67

F. semitectumtreated rice straw 0.00 6.67 6.67 10.00"

M. ruber-treated rice straw 6.67 16.67 33.33 33.33

P. citrinum-treated rice straw 10.06 | 10.06 | 13.33™ | 13.33"

C. cladosporoidestreated rice stray 10.06 | 16.67 | 23.33* | 30.06"
* Treatment means with the same letter are notifsagmtly different

CONCLUSION

The results of the present study probed the ahiity varying effect of the endophytic fungi in tbemposite
composition of the rice straw in line with theingie cell protein potentials. Moisture, crude asd arude fiber
content were increased significantly while crudg fatal carbohydrates and total energy values wedeiced.
Cytotoxicity test disclosed the non- cytotoxicitfyroycoprotein enriched rice straw.

Acknowledgements
This work is a continuation of the previous worku##lentino et al 2016. To God be the Highest Glory!

REFERENCES

[1] Petrini O,Microbial Ecology of Leaves. New York: Spring Vgrlda991, 179-197.

[2] Azevedo JL, Maccheroni JW, Pereira JO, Araujb,\Electronics Journal of Biotechnologg000, 3, 40 — 65.

[3] Teske M, Trentini AMM,Compéndio de Fitoterapia. Herbarium Lab. BotaniCoyitiba. 1995.

[4] Meng L, Sun P, Tang H, Li L, Draeger S, SchBlzKrohn K, Hussain H, Zhang W, Yi YBiochem Syst Ecol,
2011, 39, 163 - 165

[5] Wang Y, Dai CC,Ann Microbiol,61, 207 — 215.

102
Pelagia Research Library



ValentinoM. J. G. et al Adv. Appl. Sci. Res., 2016, 7(4):100-103

[6] Bezerra JDP, Santos MGS, Svedese VM, Lima DNRdrnandes MJS, Paiva LM, Souza-Motta GNVorid J
Microb Biot,2012, 28, 1989 — 1995.

[7] Bezerra JDP, Nascimento CCF, Barbosa RDN, Da$ICV, Svedese VM, Silva-Nogueira, EB, GomesyRai
LM, Souza-Motta CMBrazilian Journal of Microbiology 2015 46(1), 49 — 57

[8] Molina G, Pimentel MR, Bertucci CP, Pastore GMaboratério de Bioaromas, Departamenf012.

[9] Pandey A, Soccol CR, Mitchell Process Biochemistr000, 35, 1153 — 1169.

[10] Nasseri AT, Rasoul-Amini S, Morowvat MH, GhageY ., 2011, American Journal of Food Technolod(2),
103-116.

[11] Azzam AM,J. Environ. Sci. Eng1992, 56, 67 — 99

[12] Atalo K, Gashe BA,Biotechnology lettersl993, 15, 1151-1156.

[13] Pessoa A, Manciha |, Sato Sydustrial Microbial. and Biotechnol1997, 6,360-363.

[14] Adedayo MR, Ajiboye EA, Akintunde JK., Odaib&dvances in Applied Science Resear2dll, 2 (5):396 —
409.

[15] Valentino MJG, Ganado LS, Undan JRlvances in Applied Science ReseaP(li6,

[16] Paynor KA, David ESyalentino MJG Mycosphere2016, 4(3), 363 — 454

[17] Ganado LS, Undan JR, Valentino MJ@yrrent Research in Applied Mycolgd016

[18] Valentino, M.J.G, S.P. Kalaw, C.T. Galvez, dd:. ReyesMycosphere2015 6(3), 241-247.

[19] Valentino MJG, Santiago JC, Salvador MA, Dakifl. Advances in Environmental Biolog3016

[20] Bakshi MP, Langar PNIndian J . Anim. Sci1985— 55 (12), 1060-1063.

[21] Oboh G, Akindahunsi AAFood Chemistry2003, 82 (4), 599 — 602.

[22]Antia BS, Akpan EJ, Okon PA, Umoren [®akistan J. Nutr.2006, 5, 166—168.

[23] Miszkiewics H, Bizukoje M, RozwandewicsA, Béaki S.Electronic J. Polish Agricultural Universitie2004,
7(1), 322 — 341.

[24] Adenipekun CO, Okunlade OMature and Scienc@012, 10 (5), 49-57.

[25] Van Soest PAnim. Feed Sci. Technp?006, 130, 137-171.

[26] Abdel- Azim SF, Ahmed MA, Abo-Donia F., Solimad. Egyptian Journal of Sheep & Goat Scien@1, 6
(2), 1-13.

103
Pelagia Research Library



