Journal of Ruminant Research

Print ISSN: 2345 - 4261
Online ISSN: 2345 - 4253

Determining the nutritional value of protein in two microalgae
species Isochrysis galbana and Nannochloropsis oculata used in

animal nutrition

Zahra Salehianl, Hamed Khalilvandi Behroozyarz*, Rasoul Pirmohammadis,

Nasrolah Ahmadifard®, Hadi Almasi’

' Ph.D.Student, Department of Animal Sciences, Faculty of Agriculture, Urmia University, Urmia, Iran
? Associate Professor, Department of Animal Sciences, Faculty of Agriculture, Urmia University, Urmia, Iran,

Email: h.khalilvandi@urmia.ac.ir

* Professor, Department of Animal Sciences, Faculty of Agriculture, Urmia University, Urmia, Iran
* Associate Professor, Department of Fishery, Faculty of Agriculture and Natural Resources, Urmia University, Urmia, Iran
% Associate Professor, Department of Food Science and Technology, Faculty of Agriculture, Urmia University, Urmia, Iran

Article Info

ABSTRACT

Article type:
Research Full Paper

Article history:
Received: 10/25/2021
Revised: 02/10/2022
Accepted: 02/12/2022

Keywords:

Amino Acid Profile
Ammonia Nitrogen
Microalgae

Protein Degradability

Background and objectives: Today, the nutritional value of microalgae is
not hidden from anyone, and extensive research is being done to increase
their production capacity and nutritional value. Due to the high cost of
protein in livestock diets, microalgae can be economically viable natural
alternatives to protein supplements such as soybean meal in competitively
priced diets. Among dietary amino acids, lysine and methionine are the
first and second limiting amino acids. Most microalgae species contain
relatively high levels of lysine. But they are somewhat deficient in sulfur-
containing amino acids such as cysteine and methionine. The present
experiment aimed to investigate the protein content and chemical
composition of two species of microalgae, Isochrysis galbana and
Nannochloropsis oculata, the rate nitrogen degradability by in vitro
method (IVDN), and their different partitions of protein in the Cornell Net
Carbohydrate and Protein (CNCPS) system.

Materials and methods: For this purpose, after culturing and harvesting
the two microalgae species in the laboratory and conducting experiments,
the amount of dry matter (DM) composition, ash, crude protein (CP) and
determination of amino acid profile, evaluation of IVDN and determination
of different parts of the protein of two species of microalgae 1. galbana and
N. oculata was made by CNCPS system. In this study, to estimate the
IVDN, the ruminal fluid of three male Holeshtine castrated fistula calves
with an average weight of 480 & 40 kg and age of 2 years was used.

Results: The results showed that the two microalgae species were different
in terms of CP, fat, and NSC percentages (P<0.05). The N. oculata and L.
galbana had 37 and 32% CP, respectively. The ratio of essential to non-
essential amino acids was 18.79% in /. galbana and 28.8% in N. oculata
(P<0.05). The percentage of IVDN at 8, 12, and 24 h of incubation in I
galbana was 44%, 53%, and 48%, respectively, and in N. oculata was
35%, 40%, and 38%, respectively (P<0.05). The percentage of RUP at 8§,
12, and 24 h of incubation was 56%, 47%, and 42% in 1. galbana and 65%,
60%, and 62% in N. oculata, respectively. Sections A, By, B;,B3, and C in
1 galbana 10.07, 19.9, 55.13, 6.1, 8.8, and in N. oculata 15.16, 16.64,
54.98, 5.65, and 7.57, respectively and the sections A and C became

)



significant (P<0.05).

Conclusion: The results of the present study indicated that considering to
the amount of fat%, CP%, IVDN, and RUP in N. oculata and I. galbana, it
seems that these microalgae are suitable for use in animal feed.
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Table 2- Amino acid profiles of the studied microalgaes
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Different superscripts within a row indicate a significant difference (P<0.05).
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Table 3- Amino acid score of microalgaes
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Different superscripts within a row indicate a significant difference (P<0.05).
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Table 4 - IVDN and RUP content of microalgae strains

EYsST g s AT LIS s ST (el G5l S O
p-Value SEM i N
N.oculata Lgalbana Incubation time (h)
0. 0231 1.968 35° 44° 8
0.0467 3.365 40° 53° 12 Ll 3 edday g2 055 %0
In vitro
0.0064 1.573 38° 48° 24 (O35, JS 51
IVDN (%N)
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0.0232 2.079 62° 52 24 protein (%CP)
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Different superscripts within a row indicate a significant difference (P<0.05)
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Table 5- Study of protein fractions based on CNCPS in samples of 1. galbana and N. oculata microalgae

Shoss bl 585 sk

CY ST prnns U CUE | Sa 5T
p-Value SEM Canate A el CP) ol o555 5|
N. oculata L. galbana i oo
fractions of protein (%CP)
0.009 0.053 15.16" 10.07° A%
0.763 0.463 16.64 19.90 B1%
0.323 0.615 54.98 55.13 B,%
0.625 0.212 5.65 6.10 B;%
0.005 0.007 7.57° 8.80° C%

(P<e/00) ol jls gme Gl aiasOlis sy o 5o aliul G >

Different superscripts within a row indicate a significant difference (P<0.05)
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A: Non-protein nitrogen; B;: Rapidly degradable protein in borate buffer solution; B,: Neutral detergent-soluble
nitrogenous compounds; B3: Insoluble part in neutral detergent and soluble in acidic detergent; C: Insoluble part

in acidic detergent.

A% = A/CP *100; B,% = B,/CP*100; B3% = B3/CP *100; C% = C/CP *100; B,= 100- (A+B;+B;+C).
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