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Abstract
Pacific white shrimp (Penaeus vannamei) culture is the dominant shrimp aquaculture practice worldwide owing to the advantages 

of having high growth performance, good flesh taste, and high consumer preference. However, shrimp diseases caused by bacteria 
and viruses frequently lead to serious economic losses for shrimp aquaculture industries. As a consequence, the application of an-
tibiotics and chemotherapeutants has been increased to prevent disease outbreaks, and as a result, the aquaculture industries have 
been polluted. Therefore, various alternative methods have been developed to prevent shrimp production from disease outbreaks. 
Yeast is a microbial ingredient and it has been widely used for a very long time as an application of probiotics to prevent diseases and 
improve the health status of shrimp through feed or water. In recent years, due to their good nutrient profile and bioactive contents, 
various yeast and yeast products have been used as either ingredient or additive in aqua diets to protect against diseases through 
increasing the immune responses of various commercial farmed shrimp and fishes. Therefore, this article is designed to discuss the 
importance of Saccharomyces cerevisiae in the Pacific white shrimp diet as well as the effects of growth performance, immune stimu-
lants, and antioxidant status on the Pacific white shrimp.
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Introduction

Among the crustacean species, the intensive culture of Penaeus 
vannamei is practiced widely around the world, and it accounts 
for the largest percentage of the world’s annual yield of penaeid 
shrimp, due to its rapid growth, tremendous economic value, ten-
der flesh, and high nutritive value [14]. However, due to the occur-
rences of disease outbreaks like bacterial, viral and fungal diseas-
es, the cultivation of P. vannamei has led to substantial economic 
loss in the shrimp industry in recent years [22]. In particular, due 
to the outbreaks of vibriosis, the P. vannamei aquaculture industry 
has faced significant economic losses [19]. Generally, the applica-
tion of chemotherapeutic agents and antibiotics are the two criti-

cal ways to prevent the outbreak of diseases in shrimp aquaculture. 
On the other hand, widespread use of those drugs over time may 
result in the development of resistant pathogenic bacteria, the 
eradication of beneficial bacteria, drug residues, and the accumula-
tion of toxic chemicals within the aquaculture environment, posing 
a threat not only to cultured animals but also to humans [9]. For 
that reason, alternative methods like the application of probiotics 
and prebiotics have emerged to replace currently employed meth-
ods and improve the health status of aquatic animals. Recently, im-
provement of the health status of cultured animals through dietary 
supplementation of yeast (Saccharomyces cerevisiae) products has 
drawn more attention, due to better stability and richer and more 
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direct functionality [15]. Therefore, this article has designed to re-
view the applications of yeast (S. cerevisiae) products in shrimp (P. 
vannamei) diet.

Yeast (Saccharomyces cerevisiae)

Yeast (S. cerevisiae) is a single cell-protein, which has been used 
as a probiotic over the years in shrimp aquaculture industries to 
enhance immunity, growth, and protection against pathogen infec-
tions. Previous studies have reported that dietary supplementation 
of yeast culture as either ingredients or additives has enhanced the 

References Ingredient Substrates used
Production conditions

Inoculation level Time Temperature
Zhang., et al. 

2022 [27]
Yeast culture  
(S. cerevisiae)

Soybean meal, glucose and gluten 5 x 108 CFU/g 48hr 60-70℃

Burgents., et al. 
2004 [6]

Yeast culture  
(S. cerevisiae)

molasses, ground yellow corn, hominy feed, corn 
gluten feed, wheat middlings and rye middlings

- - -

Table 1: Substrates and production conditions of yeast culture.

growth performance of aquatic animals such as P. vannamei [6; 
14; 5 and 27], Gibel carp [26] and Nile tilapia [7] through improv-
ing the internal microbiota, immune function, and inhibiting the 
pathogens of the digestive tract. Yeast culture is a micro-ecological 
product formed by the anaerobic fermentation of yeast with a spe-
cific medium, which consists of yeast extracellular metabolites, fer-
mented medium, and inactive yeast cells [26]. Besides, it contains 
nutrient such as protein, lipid, B-Vitamins, β-glucan, chitin, nucleic 
acid, mannan oligosaccharides (MOS) and some unknown growth 
factors [12]. 

Proximate composition Yeast  
culture

Hydrolysed yeast 
(Rhodotorula 
mucilaginosa)

Yeast hydrolysate 
(S. cerevisiae)

Brewer’s yeast 
(S. cerevisiae)

Hilyses (commercial 
S. cerevisiae ferment-

ed product)
Crude protein 67.72 17 56.50 53.83 -

Crude lipid 3.18 - 0.50 0.50 -
Nucleotides - - - - 6.3

β-glucan 0.42 24.3 - - 23.5
Mannose oligosaccharide 0.47 14.2 - - 14.2
Inosine monophosphate 0.006 - - - -
Uridine monophosphate 0.002 - - - -
Cytidine monophosphate 0.004 - - - -

Table 2: Nutritional composition of yeast culture (%of dry matter).

Source: [14; 26; 1 and 7].

Amino acid  
composition

Yeast culture 
(S. cerevisiae)

Yeast hydrolysate 
(S. cerevisiae)

Brewer’s yeast 
(S. cerevisiae)

Hydrolysed yeast  
(Rhodotorula mucilaginosa)

Essential amino acid
Threonine 2.61 2.16 2.14 0.71

Valine 3.75 2.44 2.39 0.86
Methionine 1.68 0.66 0.64 0.26
Isoleucine 2.79 2.14 2.07 0.71

Leucine 4.62 3.26 3.13 1.10
Phenylalanine 2.65 1.90 1.83 0.70

Lysine 5.52 3.45 3.22 0.87
Histidine 1.47 1.25 1.09 0.81
Arginine 3.64 2.04 2.20 0.67
Cystine 0.88 0.50 0.46 -
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Non-essential amino acid
Aspartic acid 4.64 4.25 4.16 1.29

Serine 3.64 2.33 2.14 0.79
Glutamic acid 7.83 9.80 9.65 1.83

Glycine 3.91 4.39 4.28 1.06
Alanine 2.78 3.01 2.95 1.09

Tyrosine 1.28 1.21 1.20 0.36
Proline 4.62 1.63 1.54 0.79

Table 3: Amino acid composition of various yeast-based ingredients (% of dry matter).

Source: [26 and 7].

Effects of growth performance of P. vannamei

Dietary supplementation of yeast culture significantly improved 
the specific growth rate and survival and significantly reduced the 
feed conversion ratio in P. vannamei diets [4]. Similarly, dietary 
supplementation of yeast culture and yeast hydrolysate or brew-
er’s yeast has increased the weight gain rate, specific growth rate, 
and decreased the feed conversion ratio of juvenile shrimp [14; 22; 
4 and 5]. Besides, dietary supplementation of yeast and yeast ex-
tract significantly does not alter the growth parameters like weight 
gain rate, specific growth rate, and survival in juvenile P. vannamei 
diets. [27] Has reported that, dietary level of 4% of fish meal can be 
replaced by yeast culture in P. vannamei diets.

Effects of intestine morphology

Shrimp intestine is an important organ for nutrient breakdown 
and absorption as well as protection against pathogenic infections, 
and thus plays an important role in growth as well as improving the 
host animals immunity. According to previous studies, increased 
villus height, width, and villus height: crypt depth ratio are usually 
correlated with nutrient absorption efficiency and healthier diges-
tive tracts. The intestinal villus height and crypt depth ratio were 
increased while increasing the dietary supplementation level of 
yeast culture in P. vannamei diets [12]. Furthermore, supplementa-
tion of yeast culture products significantly increased villus height 
and width in P. vannamei diets compared to the control diet [5]. 
Some intestinal microbiota are helpful to digestion, absorption, 
and utilization of nutrients, as well as regulating the immune sys-
tem, whose microbiota composition has an important impact on in-
testinal health. Dietary supplementation of yeast culture does not 

alter the following predominant bacteria phyla such as Firmicutes, 
Proteobacteria, and Bacteriodetes in juvenile Pacific white shrimp 
diets [12].

Effects of serum immune parameters

Serum analysis provides information on the health status of 
aquatic animals as it has an essential role to play in the physio-
logical, nutritional, and pathological status of aquatic organisms. 
In P. vannamei diets, dietary yeast culture supplement at 0.3-0.5% 
improved serum phenol oxidase, lysozyme, acid phosphatase, and 
alkaline phosphatase, which indicates that it improved the innate 
immune response [12; 4, 5]. Similarly, serum total protein and glu-
cose levels were increased and decreased, respectively, when sup-
plemented with yeast culture in P. vannamei diets, which indicates 
that increasing the immune response as well as the host may not 
lead to stress [5].

Effects of immune gene expressions

The supplementation of dietary yeast culture, mRNA levels of 
tlr, myd88, nf-κbp65 and caspase-1 were significantly down regu-
lated compared to the control group, which indicates that dietary 
supplementation of yeast culture showed a protective effect on the 
digestive tract of juvenile shrimp through reducing inflammation 
and improving its health status [12]. The mammalian target ra-
pamycin (mTOR) signalling pathway, which senses and responds 
to nutrient availability, energy sufficiency, stress, hormones, and 
mitogens to modulate protein synthesis, The shrimp fed 1% yeast 
hydrolysate had up regulated the relative gene expression of genes 
in the mTOR signal pathway, including eif4ebp, eif4ela, eif4e2 and 

69

Immune Stimulatory Effects of Saccharomyces Cerevisiae in shrimp (Penaeus vannamei) Diets

Citation: Govindharaj Sathish Kumar., et al. “Immune Stimulatory Effects of Saccharomyces Cerevisiae in shrimp (Penaeus vannamei) Diets". Acta  
Scientific Veterinary Sciences 4.11 (2022): 67-71.



p70s6k, which indicates that dietary supplementation of yeast hy-
drolysate increased protein synthesis. Moreover, supplementation 
with yeast hydrolysate and brewer’s yeast extract increased the 
expression of immune-related genes such as proPo, dorasal, and 
relish in shrimp intestine and proPo and IMD in hepatopancreas, 
respectively [14]. Intestinal microbes are considered indispensable 
accessories in the life cycle of animals because of their essential 
functions in promoting host health by regulating nutrient absorp-
tion, metabolic processes, and immune responses. As mentioned 
earlier, Vibrio species are the major causative agents of P. vanna-
mei diseases in intensive farming. However, previous studies have 
reported that dietary supplementation of yeast related products 
can improve the immune response against the following bacterial 
strain infections, such as Vibrio parahaemolyticus and Vibrio har-
veyi in P. vannamei [6; 4 and 5].

Conclusion

Pacific white shrimp is an intensively culture shrimp species 
among the crustaceans worldwide. In recent years, P.vannamei 
production has been affected mainly as a result of various disease 
outbreaks. Therefore, different investigations have been raised to 
improve the immune response of P. vannamei. Yeast (S. cerevisiae) 
contains various bioactive components, including immune regula-
tors (β-glucan), prebiotics (Mannose oligosaccharide) and nucleo-
tides (Inosine monophosphate, Uridine monophosphate, and Cy-
tidine monophosphate). As a consequence, several studies have 
indicated that supplementation of dietary yeast or yeast products 
has increased the production of P. vannamei through enhancing the 
immune response and antioxidant status of the host. Therefore, 
rather than using antibiotics, supplementing yeast or yeast prod-
ucts as a feed additive or ingredient can increase P. vannamei pro-
duction against a variety of disease outbreaks.
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