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Article Info  ABSTRACT

Article type: Background and Objectives: Spirulina is a microscopic unicellular algae
Research Full Paper that grows in fresh water and has a simple structure but a complex

composition. This algae contains rich sources of various nutrients that have

antioxidant properties and probiotic properties. It serves as a suitable

substitute for antibiotics and can be used specifically as growth stimulants
Article history: to improve feed conversion ratio in Holstein calves. The aim of this
Received: 05/17/2023 research was to investigate the effects of spirulina algae on the growth
ii‘é'eset‘iapgggg%gg performance, blood parameters, and some enzymes of the immune system

ped. in suckling Holstein calves.

Materials and Methods: To perform this experiment, 32 female Holstein
calves, aged 1 to 5 days with the average weight of 37.2+2 kg were
selected in a completely random design, including 4 treatments and 8
replications. The experimental treatments included: 1) basic diet without

Keywords:
Antioxidant activity
Beta-hydroxybutyrate

Performance additives, 2) basic diet with 1% spirulina algae, 3) basic diet with 2%
Spirulina algae spirulina algae, 4) basic diet with 3% spirulina algae, based on diet dry
Starter diet matter content.

Results: Our findings showed that the addition of 3% spirulina algae in the
diet of suckling calves increased the final weight compared to the control
group (P<0.05). Daily weight gain of suckling calves receiving spirulina
algae in their diets tended to be significant. The calves receiving 3%
spirulina algae had a greater daily weight gain compared to other
experimental treatments (P<0.06). Feed consumption and feed conversion
ratio of suckling calves were not significantly affected by feeding spirulina
algae. Addition of spirulina algae increased the body length of suckling
calves at 30 days compared to the control treatment (P<0.05). The height
from the withers and breast circumference of the suckling calves at 30 and
75 days significantly increased by receiving 1 percent algae (P<0.05). The
inclusion of spirulina algae in the diet of infant calves did not have a
significant effect on the blood concentration of glucose, triglyceride,
albumin, and blood urea at 30 and 65 days. Cholesterol concentration
decreased in 30 days by adding 2% spirulina algae (P<0.05). On the other
hand, the use of 2% spirulina algae increased the total protein
concentration compared to the control group (P<0.05). The blood
concentration of beta-hydroxybutyrate increased with the addition of 1 and

oy




2% spirulina algae (P<0.05). The concentration of alanine aminotransferase
and aspartate aminotransferase was not affected by spirulina algae. The
concentration of superoxide dismutase increased significantly after 30 days
in the groups receiving one percent algae (P<0.05). The concentrations of
glutathione peroxidase, malondialdehyde, and total antioxidant capacity
were not affected by the use of algae in the diet of suckling calves.

Conclusion: In general, the use of spirulina algae at the dose level of 3%
of starter diet dry matter in Holstein suckling calves was able to increase
superoxide dismutase at 30 days of age, total antioxidant capacity, the final
body weight, and daily weight gain at 75 days of age, and at the level of
2% the concentration of beta-hydroxybutyrate and protein. It increased the
total protein in 75 days and decreased the blood cholesterol at the level of
2% at 30 days, and at the level of 1% at 75 days. Therefore, to increase the
calves’ immune system, it is recommended to use spirulina algae at the
level of 3% based on the dry matter of the Holstein calves’ starter diet.
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Table 1- Components and chemical composition of the starter ration (base) for calves and spirulina algae additive
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Vitamin supplement composition: Vitamin A, 500,000 IU/kg; Vitamin E, 100 mg/kg; Vitamin D3 100,000 1U/kg;

Mineral supplement composition: Calcium 195,000 mg; Phosphorus 90,000 mg; Magnesium 90,000 mg; Sodium
55000 mg; 3000 mg Zinc; lron 300 mg; Manganese 2000; Copper 280 mg; Cobalt 100 mg; Selenium 1 mg;

Antioxidant 400 mg
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Table 2- Investigating the effects of different levels of Spirulina algae on the growth performance of Holstein calves
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Table 3- The effects of different levels of Spirulina algae on the skeletal growth of Holstein calves

oSk bl slasles
e Gl il Experimental treatments
Sl Sl
L;Jl}":'.u! JL:““‘ o T als
P- PpRHEN (123 7) (EW3FR)) (42521) Control
value SEM Algae (3%) Algae (2%) Algae (1%)
(e ile) o Jsb
Body length (cm)
PN
0.35 0.62 62.83 63.00 63.33 3
5 days old
ST
0.01 0.59 69.16° 71.66%® 70.66%
v+ days old
S Vo
0.10 0.81 76.16 75.66 74.33
vo days old
(o il) o8 g 5l plis )
Height from withers (cm)
PR
0.50 0.41 67.16 66.83 67.66 2
5 days old
;j}; Y.
0.001 0.61 71.5° 72.50° 74.66°
v+ days old
S V0
0.001 0.63 80.16 79.66° 81.66°
vo days old
(o sile) e 593
Chest circumference (cm)
PR
0.71 0.45 71.16 71.83 71.66 2
5 days old
;j}; Y.
0.001 0.60 82.83¢ 84.83° 80.00¢
v+ days old
S0
0.001 0.45 91.83° 92.00° 101.83° 89.89°
vo days old

el A3 0 Y| a3 (5l pme SO il Cusy a3 S ek i

bc

3¢ The means within the same row with different letter have significant difference (P < 0.05).
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Table 4- The effects of different levels of spirulina algae on the blood parameters of Holstein suckling calves

oSl sl slasles
e Sl — Eﬁglmental treatments
Sola sme slre o o S .
(doys ™) (doys ¥) Aals
P- value PRHE (Ao V)
Algae Algae . Control
SEM (3%) (2%) Algae (1%)
G oo 52 @5;51“:‘) S
Glucose (mg/dL)
S Y
0.98 6.10 118.50 119.50 119.00 120.66
v+ days old
Sias Vo
0.83 3.97 121.50 120.00 125.00 122.83
vo days old
G (3 53 0 S o) Js oS
Cholesterol (mg/dL)
STIAN
0.008 7.69 121.00° 90.00° 106.16® 129.66° S
v+ days old
S35, V0
0.05 7.23 109.83°  93.66® 91.16° 108.33° S
vo days old
Cdsms 03 05 o) Aol s 5
Triglyceride (mg/dL)
S Y
0.39 2.38 19.66 16.00 15.33 20.00
v+ days old
Siao V0
0.72 1.86 18.66 20.66 17.83 18.33
vo days old
G 2 02 ) IS o
Total protein (mg/dL)
;j),‘ Y
0.76 0.22 7.11 6.86 6.78 6.91
v+ days old
$35,V0
0.03 0.27 6.76® 7.51° 6.78% 6.25 S
vo days old
G s 02 050 Gl
Albumin (mg/dL)
Siao T
0.42 0.07 3.71 3.41 3.61 3.83
v+ days old
S35, V0
077 0.09 3.60 3.61 3.71 3.70 S5
vo days old
Gl w2 53 p S ee) 055 ol
Blood urea (mg/dL)
;j}; Y.
0.82 1.77 15.85 14.16 13.66 15.00
v+ days old
S0
0.21 211 24.16 28.33 29.50 30.16
vo days old
G ndse ) Sl 51 oS 5508y
Beta-hydroxybutyrate (umol/L)
STIAN
0.31 0.01 0.080 0.045 0.086 0.078 33
v+ days old
SV
0.02 0.02 0.180%® 0.215° 0.228° 0.130° S
vo days old

el o33 0 Il a3 (613 e N Sy iy a3 S ik b by
® The means within the same row with different letter have significant difference (P < 0.05).
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Table 5- The effects of different levels of spirulina algae on the liver enzymes and antioxidant activity of Holstein
suckling calves

g Gl Experimental treatments
o3 gme - S S S A
P- et (4s55Y) (EW3FE)) (4es3)) dals
VaIUe >k A|gae Algae Algae Control
SEM (3%) (2%) (1%)
Gadp dl) 3handl 5 gl VT
Alanine aminotransferase (U/L)
SiasYe
0.97 111 12.44 12.66 12.00 12.50
v+ days old
Sias Vo
0.13 1.02 15.00 18.50 16.66 16.00
Ve days old
G o) 5l 5 geal Lt
Aspartate aminotransferase (U/L)
$39, Y
0.88 6.82 55.33 57.00 53.59 52.16 S
v+ days old
Sias Vo
0.84 4.58 65.16 68.83 68.00 71.00
Ve days old
(oS50 0 8 2 a15) 56 s> 2S5
Superoxide dismutase (U/g Hg)
$3a, Y
0.01 115.93 1736.33°  1852.16°  2049.66°  1440.33° 0
Y+ days old
Sias Vo
0.36 131.42 2010.00 2080.00 1955.00 1759.00
Ve days old
(sl sen 05 2 do5) 5lAnS| 0556518
Glutathione peroxidase (U/g Hg)
$3a, Y
0.57 3.72 89.86 82.73 84.23 85.40 S
Y+ days old
SV
0.50 3.54 89.06 92.46 94.50 87.49
Ve days old
G e ) 2l (5 0L
Malondialdehyde (mmol/I)
ESTIAE
0.50 0.18 1.59 1.75 1.35 1.58
Y+ days old
$54, VO
0.65 0.09 144 1.58 1.43 1.50 32
Ve days old
Gl dsn ) 5 Sl 5T b B
Total antioxidant capacity (mmol/l)
$ia, Y
0.86 0.03 0.560 0.553 0.582 0.537 32
Y+ days old
$54, VO
0.024 0.03 0.623 0.553" 0.613° 0.530° o
Ve days old

.\:,.Au.p);aJL;:;-\cla.ﬂﬁs)!;wqwlﬁgq;)ﬁ)adw,;qu

abc

¢ The means within the same row with different letter have significant difference (P < 0.05).
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