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Abstract
Aquaculture is the world’s fastest-growing food production sector. To ensure sustainable practices in this vital industry, integrating 
green feed additives is crucial. This review aims to recapitulate and discuss the current research on the effects of Aloe vera (AV) as  
a feed additive on the growth and health of various aquatic animals. AV has emerged as a promising green feed additive in aquaculture 
due to its multifaceted benefits. These benefits include enhanced growth performance, improved flesh quality, modulated hematologi-
cal parameters, stimulated disease resistance, stress mitigation, and even masculinization effects in certain species. The review further 
elaborates on the sources and beneficial effects of AV’s bioactive compounds. A key focus is understanding the mechanisms of action of 
AV and its derivatives, alongside determining optimal dietary inclusion levels for aquatic animals. Previous studies indicate that optimal 
dietary doses of AV and its derivatives range from 0.0005% to 6% of the diet, while a concentration of 0.005% is recommended for bath-
ing treatments. These beneficial effects are attributed to AV’s rich array of bioactive compounds, including phenolic acids, glucomannan, 
acemannan, emodin, and anthraquinone. Overall, the findings suggest that the dietary inclusion of AV and its derivatives at low levels 
holds significant promise for promoting growth and enhancing the health of farmed aquatic animals. However, it is equally important to 
note that excessive doses of AV and its derivatives can negatively affect aquatic animal production.

Key words: growth performance, flesh quality, hematological alteration, disease resistance stimulation, stress mitigation, masculinization 
effect

The escalating global population has dramatically 
increased the demand for affordable protein, making aq-
uaculture as a critical sector for food security. Aquatic 
animal production, primarily through aquaculture, has 
seen substantial growth, evidenced by a trading value of 
USD 296 billion in 2022, representing 65% of the total 
global fish trading value (USD 452 billion) (FAO, 2024). 
Projections even indicate that aquaculture production is 
poised to surpass capture fisheries production by 2050 
(FAO, 2022). However, meeting this burgeoning demand 
has led to the overexploitation of wild fish stocks, caus-
ing alarming declines in natural populations. Recogniz-
ing this urgent issue, international efforts like the 2022 

World Trade Organization (WTO) Agreement on Fish-
eries Subsidies (FSA) have been implemented to curb 
overfishing and protect marine resources (Soeparna and 
Taofiqurohman, 2024). Consequently, the limitations of 
capture fisheries necessitate a heightened reliance on sus-
tainably supplying fish protein. 

To meet this demand, intensive aquaculture prac-
tices have been adopted to maximize production. Yet, 
these intensive systems often induce stress, negatively 
impacting the growth and health of farmed species 
(Mohamed et al., 2025). Historically, antibiotics were 
used as feed additives to mitigate these adverse ef-
fects. Nevertheless, the widespread use of antibiotics 
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in aquaculture has contributed to the proliferation of 
antibiotic resistance in pathogenic bacteria, environ-
mental accumulation of antibiotic residues, and poten-
tial threats to public health (Kari et al., 2024). More-
over, residual antibiotics in fish tissues have eroded 
consumer confidence in aquaculture products. In re-
sponse to these significant drawbacks, many countries 
have banned antibiotic use in aquaculture, prompting 
the search for cost-effective, reliable, and environ-
mentally sustainable alternatives.

Phytobiotics have emerged as a promising alterna-
tive feed additive in aquaculture. Over the past decade, 
their popularity has surged due to their demonstrated 
beneficial effects on fish growth and health. Numerous 
studies have explored the potential of phytobiotics to 
enhance growth performance, digestive enzyme activity 
(Ahmadifar et al., 2022), immune function, antioxidative 
responses, and disease resistance in fish (Ashour et al., 
2020). Furthermore, research indicates that phytobiotic 
application can upregulate growth and immune-related 
gene expression (Ahmadifar et al., 2021; Hoseinifar et 
al., 2015), thereby boosting aquaculture production. 
Examples of phytobiotics demonstrating significant po-
tential in tilapia and African catfish include fenugreek 
(Trigonella foenum-graecum) (Moustafa et al., 2020), 
Ginkgo biloba leaf (Abdel-Latif et al., 2021), tamarind 
(Tamarindus indica) pulp (Adeniyi et al., 2022), gin-
ger (Zingiber officinale) (Ahmad et al., 2024), Mitra-
carpus scaber leaf (Adeshina et al., 2024), kaffir lime 
leaf (Citrus hystrix) (Wei et al., 2024), Ficus deltoidea 
(Abdul Kari et al., 2024), and Moringa oleifera leaf and 
seed (Gaber et al., 2025). These studies highlight the 
role of bioactive compounds, particularly polyphenols, 
in promoting growth and modulating immune responses 
in fish. 

Aloe vera (AV), a plant rich in bioactive compounds, 
has garnered significant attention across various indus-
tries, including aquaculture. Recent research has explored 
the potential of AV and its derivatives as feed additives 
and solutions to enhance aquaculture production. Stud-
ies have demonstrated that AV can improve growth per-
formance, hematological profiles, immune function, and 
disease resistance in a variety of aquatic animals. Fur-
thermore, AV has shown promise in mitigating stress and 
facilitating sex reversal for all-male tilapia production. 
This review aims to provide a comprehensive overview 
of the history of Aloe species, the bioactive compounds 
present in AV, and their beneficial effects in aquaculture. 
Specifically, this work recapitulates and discusses the po-
tential of AV to promote growth, improve flesh quality, 
enhance health, stimulate disease resistance, and mitigate 
stress in aquatic animals. Finally, this review paper ex-
plores potential of AV used as a solution for sex reversal 
in all-male tilapia production.

Introduction of Aloe species
The nomenclature of Aloe vera (AV) reflects its his-

torical significance and diverse origins, combining the 

Arabic “Alloeh”, meaning “shining bitter substance”, 
with the Latin “vera”, signifying “true”. Revered in an-
cient Egypt as the “plant of immortality”, AV has been 
integral to traditional medicinal practices across numer-
ous cultures, including those of India, China, Japan, and 
the Americas (Kumar et al., 2019). 

The Aloe genus, belonging to the Liliaceae family, 
encompasses over 400 species. These include A. vera 
(L.) Burm. f., A. barbadensis Miller, A. chinensis Steud. 
ex Baker, A. elongata, A. flava Pers., A. indica Royle, A. 
lanzar Tod., A. maculate Frossk., A. rubescens DC, and 
A. vulgaris Lam. Natural hybridization among these 
species has resulted in the emergence of numerous va-
rieties, such as A. perfoliate var. barbadensis (Mill.) 
Aiton, A. perfoliate var. vera L., A. vera var. chinensis 
(Steud. ex Baker) Baker, A. vera var. lanzae Baker and 
A. vera var littoralis J. Konig ex Baker. Among these, 
A. vera and A. barbadensis are particularly prominent 
and often considered synonymous, with purported dis-
tinctions based on flower color and bioactive compound 
profiles. However, it is crucial to note that both floral 
pigmentation and phytochemical composition within 
Aloe species are subject to variation influenced by abi-
otic factors. 

AV is characterized as a stemless plant with elongat-
ed, succulent leaves. These leaves serve as water reser-
voirs and exhibit a distinct three-layered structure. The 
outermost layer, the thick cuticle, functions as a site for 
protein, carbohydrate, and lipid biosynthesis. The middle 
layer, the thin leaf pulp, produces latex. The innermost 
layer, the primary repository of aloe gel, constitutes the 
major component of the plant (Boudreau and Beland, 
2006; Zhang et al., 2016). Both the latex and gel, along 
with the whole leaf, are utilized in health supplements 
due to their rich content of bioactive compounds, con-
tributing to their diverse beneficial effects (Zhang et al., 
2016).

Bioactive compounds and beneficial effects of Aloe 
vera 

AV is characterized by its high moisture, compris-
ing approximately 99% of the plant’s mass, with the 
remaining 1% consisting of a complex array of solid 
constituents. This solid fraction encompasses over 
75 distinct compounds, contributing to the plant’s 
diverse biological activities (Radha and Laxmipriya, 
2015). Notably, AV contains essential amino acids, 
vitamins, minerals, enzymes, lignin, salicylic acid, 
saponins, hormones, and fatty acids, forming a rich 
nutritional profile (Surjushe et al., 2008). The AV 
gel and latex, in particular, are repositories of a wide 
range of bioactive compounds, including anthraqui-
nones (Cock, 2015), anthrones (Kanama et al., 2015), 
chromones (Kanama et al., 2015), coumarins, pyrans, 
pyrones (Cock, 2015), alkaloids, benzene, naphtha-
lene derivatives (Dagne et al., 2000), flavonoids (Lu-
cini et al., 2015), and lipoid components (Kumar et 
al., 2019).
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The AV gel, the principal component of the plant, 
exhibits a mucilaginous texture and comprises a com-
plex mixture of polysaccharides, sugars, minerals, 
proteins, lipids, and phenolic compounds. Specifically, 
dried AV gel consists of approximately 55% polysac-
charides, 17% sugar, 16% minerals, 7% protein, 4% 
lipids, and 1% phenolic compounds (Kumar et al., 
2019). Among the polysaccharides, polymannan, a 
linear chain of mannose with glucose residues (Kumar 
et al., 2019), also known as glucomannan, is a major 
constituent (Zhang et al., 2016). Additionally, the gel 
contains other polysaccharides, including cellulose, 
hemicellulose, pectin, and various mannan derivatives 
(Kumar et al., 2019).

The AV latex, characterized by its yellow-brown 
coloration, contains approximately 80 chemical com-
pounds, with anthraquinones and anthrones being pre-
dominant (Zhang et al., 2016). Barbaloin, a prominent 
anthraquinone and anthrone derivative, is present in latex 
(Boudreau and Beland, 2006) and can exist in various 
forms, including aloin A, aloin B, aloeresin A, and alo-
eresin B, depending on its molecular structure (Saccù et 
al., 2001). It is essential to note that the concentrations 
of these bioactive compounds are subject to significant 
variability, influenced by environmental factors, soil con-
ditions, propagation methods, and post-harvest activities 
(Boudreau and Beland, 2006).

Historically, AV gel has been employed for external 
applications, including wound healing, dermatological 
conditions, burns, and ulcerations. Conversely, AV latex 
has been traditionally recognized for its stress-relieving 
properties (Zhang et al., 2016). Contemporary scientific 
literature corroborates these traditional uses, highlight-
ing the diverse biological activities of AV. Studies have 
demonstrated its antioxidant (Saini and Saini, 2011), 
anti-inflammatory (Budai et al., 2013), antimicro-
bial (Hamman, 2008; Sitara et al., 2011), antimalarial 
(Clarkson et al., 2004; Van Zyl and Viljoen, 2002), anti-
viral (Olatunya et al., 2012), antidiabetic (Misawa et al., 
2012), hepatoprotective (Chandan et al., 2007; Salama 
et al., 2016), and anticancer properties (Harlev et al., 
2012; Shalabi et al., 2015). These biological activities 
underscore the potential of AV as a valuable source of 
therapeutic compounds.

Impacts of application of Aloe vera on aquatic ani-
mals

Growth performance alterations
The incorporation of dietary AV has been explored 

as a strategy to enhance growth performance across 
a spectrum of aquatic animals. Studies have demon-
strated significant improvements in growth parameters 
following AV supplementation. For instance, Syed 
et al. (2022) reported that Nile tilapia (Oreochromis 
niloticus) reared in a closed aquaculture system and 
fed diets containing 1–3% AV leaf extract for 105 days 
exhibited enhanced growth performance. Specifically, 
significant increases were observed in weight gain, 

specific growth rate, feed conversion ratio, hepatoso-
matic index, and viscerosomatic index, with the 3% 
AV diet yielding the most pronounced effects. Com-
paring findings were documented in rainbow trout 
(Oncorhynchus mykiss), where 0.1% and 1% AV sup-
plementation for 6 weeks resulted in significant im-
provements in weight gain, specific growth rate, and 
feed conversion ratio (Heidarieh, 2013). Similarly, 
shirbot (Tor grypus) fed diets containing 0.1–0.5% 
AV for 2 months demonstrated significantly higher 
(P<0.05) weight gain, specific growth rate, and feed 
conversion ratio compared to the control group (Sa-
fari et al., 2019). Furthermore, Catla catla fed diets 
containing 1–5% AV gel for 70 days showed positive 
impacts on growth performance (Yousaf et al., 2025).

The growth-promoting effects of dietary AV are at-
tributed to several potential modes of action. AV may 
stimulate appetite and enhance digestive enzyme activ-
ity, thereby improving nutrient assimilation (Syed et 
al., 2022). Additionally, AV has been suggested to im-
prove intestinal morphology by increasing villus length 
and reducing villus width, thus expanding intestinal  
surface area and enhancing nutrient absorption (Hei-
darieh, 2013). Moreover, studies have indicated that AV  
supplementation can improve feed utilization, contrib-
uting to enhanced growth performance (Yousaf et al., 
2025). 

However, not all studies have reported positive 
growth effects following AV supplementation. Amri et al. 
(2022) found no significant differences in growth perfor-
mance in gilthead seabream (Sparus aurata) fed 0.5–5% 
AV diets for 8 weeks, despite observing the upregulation 
of growth-related genes. Similar observations were re-
ported in juvenile goldfish (Carassius auratus) fed 2% 
of AV diets for 7 and 30 days (Palermo et al., 2013) and 
steelhead trout (O. mykiss) fed 0.5% AV diets for 42 days 
(Zanuzzo et al., 2015). These discrepancies may be at-
tributed to insufficient experimental durations, which 
may not have allowed for the full manifestation of AV’s 
growth-promoting effects.

Furthermore, Quirós-Pozo et al. (2021) reported no 
significant differences in growth performance in golden 
mullet (Liza aurata) fed 2% and 4% of AV diets for 60 
days. Conversely, a 6% AV diet significantly enhanced 
growth performance, suggesting a dose-dependent ef-
fect. This observation contrasts with studies on com-
mon carp (Cyprinus carpio) and tilapia, which reported 
beneficial growth effects at lower doses (2%) (Gabriel 
et al., 2015; Mahdavi et al., 2013). These findings un-
derscore the species-specific responses to AV supple-
mentation, highlighting the need for tailored dietary 
formulations based on the physiological requirements 
of individual species. 

Flesh quality alteration
The inclusion of AV in fish diets has been shown to 

influence flesh quality, with several studies reporting 
positive outcomes. For instance, Yousaf et al. (2025) 
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demonstrated that Catla catla fed AV gel diets for 70 
days exhibited significant improvement in crude pro-
tein and ash content in their flesh, particularly at a 3% 
AV gel inclusion. Concurrently, a significant decrease in 
moisture and crude fat content was observed in these fish 
compared to the control groups. These findings are con-
sistent with observations in Nile tilapia, where dietary 
AV extract enhanced crude protein and ash content in the 
flesh (Syed et al., 2022). 

However, the literature is not without its discordant 
notes. Gabriel et al. (2017) found that AV extract sup-
plementation did not significantly impact the flesh qual-
ity of GIFT tilapia. Furthermore, a 2% AV extract diet 
resulted in lower crude protein levels in the flesh of these 
fish. These discrepancies across studies may be attrib-
uted to a multitude of factors, including species-specific 
responses, variations in water quality, differences in AV 
dosage, and the overall health status of the fish (Yousaf 
et al., 2025).

Hematological profile alteration
Numerous studies have reported that dietary AV 

can positively influence the hematological profiles 
of aquatic animals, suggesting its potential as a func-
tional feed additive. For example, Syed et al. (2022) 
observed that Nile tilapia fed 1–3% AV dried leaf ex-
tract for 105 days exhibited enhanced levels of hemo-
globin, neutrophils, lymphocytes, monocytes, eosino-
phils, and white blood cells. However, red blood cell 
counts remained unchanged. Similarly, Safari (2019) 
reported that shirbot fed 0.1–0.5% AV diets showed 
significant (P<0.05) increases in red blood cell count, 
white blood cell count, hemoglobin, and hematocrit 
compared to the control group. This positive effect 
was also reported in Nile tilapia post-infection with 
Streptococcus iniae, where AV supplementation at 
0.5–4% improved hematological parameters (Gabriel 
et al., 2015). Furthermore, studies on African catfish 
(Clarias gariepinus) demonstrated that a combination 
of AV and Allium sativum in the diet enhanced red 
blood cell and platelet counts (Gabriel et al., 2021), 
and AV paste alone elevated the hematological profile 
(Adegbesan et al., 2018). Consistent with these find-
ings, red hybrid tilapia fed a herbal mixture containing 
Vitex trifolia, Strobilanthes crispus, and AV showed 
improved hematological profiles after 60 days of feed-
ing (Manaf et al., 2016). The observed enhancements 
in hematological profiles are likely attributed to the 
polysaccharides present in AV, which may stimulate 
erythropoiesis and hematopoiesis processes (Gabriel 
et al., 2015; Safari et al., 2019).

However, some studies have indicated that the ben-
eficial effects of AV on hematological parameters are 
more pronounced under conditions of stress or infec-
tion. Gabriel et al. (2015) reported that AV diets en-
hanced white blood cell count, neutrophil and eosino-
phil levels in GIFT tilapia only after S. iniae infection, 
with no significant differences observed in unaffected 

fish. Similarly, Farahi et al. (2012) found that 0.5% AV 
diets did not enhance the hematological parameters in 
common carp under normal conditions but significantly 
improved them following Aeromonas hydrophila in-
fection. These findings suggest that bacterial infection 
activates erythropoiesis and hematopoiesis as a physi-
ological response to pathogen invasion, potentially am-
plifying the effects of AV (Ali and Ansari, 2012; Se-
bastião et al., 2011). 

Interestingly, high doses of AV have been reported 
to exert adverse effects on hematological profiles in 
aquatic animals. For example, GIFT tilapia fed 4% AV 
diets developed anemia, whereas lower doses (0.5% 
and 1%) enhanced hematological parameters (Gabriel 
et al., 2015). Similarly, negative effects on gill, heart, 
liver, and kidney tissues in fish fed high doses were re-
ported (Jegede, 2011). These observations suggest that 
high concentrations of plant extracts, including AV, 
may disrupt erythropoiesis and hematopoiesis, poten-
tially leading to anemia and other toxic effects (Jenkins 
et al., 2003; Palanisamy et al., 2011). Therefore, care-
ful consideration of AV dosage is crucial in aquaculture 
practices, with lower doses generally recommended to 
maximize benefits and minimize potential adverse ef-
fects. 

Disease resistance stimulation
The inclusion of AV in aquatic animal diets has 

demonstrated significant potential for enhancing dis-
ease resistance. For instance, Heidarieh (2013) ob-
served a significant reduction (P<0.05) in mortality 
rates of rainbow trout challenged with Streptococcus 
agalactiae after six-week feeding regimen incorporat-
ing 0.1% and 1% AV. Similarly, Kim et al. (1999) re-
ported enhanced resistance to Vibrio alginolyticus in 
juvenile rockfish (Sebastes schlegeli) fed 0.5% of AV 
leaf powder. This immunostimulatory effect extends 
to fungal pathogens, with studies indicating that AV 
supplementation can bolster resistance against Aph-
anomyces invadans and Saprolegnia parasitica in 
rainbow trout (Mehrabi et al., 2019) and rohu (Devi 
et al., 2019), respectively. Furthermore, investiga-
tions in white-leg shrimp (Litopenaeus vannamei) 
have revealed that dietary AV can offer protection 
against white spot syndrome virus and V. parahaemo-
lyticus, accompanied by the upregulation of immune-
related gene expression (Trejo-Flores et al., 2018,  
2016). These findings collectively suggest AV holds 
promise as a valuable immunostimulant in shrimp aq-
uaculture.

The immunostimulant effects of AV are multifacet-
ed. Notably, dietary AV has been shown to increase in-
testinal villus height in fish, leading to an expanded gut 
mucosal surface area, which facilitates pathogen elimi-
nation (Heidarieh, 2013). Additionally, a significant in-
crease in total goblet cells within the fish epithelium,  
a crucial component of the mucosal defense system, was 
observed in AV-fed individuals. Kim et al. (1999) fur-
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ther reported that AV supplementation activates kidney 
leukocytes and fortifies non-specific immunity against 
bacterial infection. The presence of bioactive com-
pounds, such as phenolic acids, in AV likely contributes 
to the stimulation of the non-specific immune system 
in aquatic animals (Heidarieh, 2013). Specifically, glu-
comannan and acemannan, two key components of AV, 
have been documented to possess medicinal properties, 
including wound healing, immune system modulation, 
macrophage activation, and antivirus and antibacterial 
properties (Dotta et al., 2014). Moreover, aloe-emodin 
and anthraquinone, other bioactive constituents, have 
demonstrated virus inhibitory effects by interfering 
with viral adsorption and replication (Hu et al., 2003; 
Reynolds and Dweck, 1999). 

Aloe vera relieves stress of aquatic animals
Preliminary investigations have indicated that di-

etary administration of AV leaf powder may attenuate 
transport-induced stress in matrinxã (Brycon amazoni-
cus) and pacu (Piaractus mesopotamicus) through im-
mersion treatments (Zanuzzo et al., 2012). Specifically, 
a significant increase (P<0.05) in respiratory burst ac-
tivity of leukocytes was observed in the fish exposed to 
0.002% of AV leaf powder solution during transporta-
tion, relative to untreated controls. Notably, plasma glu-
cose concentrations did not differ significantly between 
treatment groups. This initial study suggests the poten-
tial utility of AV leaf powder as an aquatic additive to 
mitigate stress in fish during fish transport (Zanuzzo et 
al., 2012). 

Subsequent research by Zanuzzo et al. (2017) fur-
ther demonstrated that dietary supplementation with 
AV, at levels ranging from 0.5% to 2% for 10 days, ef-
fectively reduced stress responses in pacu subjected to 
transportation, injection, and bacterial challenge. The 
stress-mitigating effects of AV were particularly pro-
nounced following intraperitoneal injection of heat-
killed A. hydrophila. Mechanistically, AV was shown 
to modulate glucose and cortisol levels, preventing 
stress-induced elevations. Specifically, cortisol lev-
els in AV-treated fish returned to levels comparable to 
unstressed controls. Consequently, future studies are 
warranted to elucidate the precise pathways through 
which AV modulates cortisol and mitigates stress in 
aquatic animals.

Masculinization effect
Dietary administration of AV has been reported 

to induce masculinization effect on Nile tilapia (O. 
niloticus) fry, with doses ranging from 0.5% to 4% for 
30 days (Gabriel et al., 2017). This study demonstrated 
a dose-dependent masculinization, wherein higher AV 
concentrations resulted in a more pronounced pheno-
typic shift. However, a significant decline in survival 
rates was also at higher AV dosages. Similar mascu-
linization effects have been documented in tilapia fed 
diets supplemented with other plant-based additives, 

such as Tribulus terrestris (Omitoyin, 2013), soapbark 
tree (Quillaja saponaria) (Francis, 2002), soybean 
(Glycine max) (El-Sayed, 2012), and Ceylon spinach 
(Ghosal, 2014). Conversely, extracts from Chinese 
hibiscus (Hibiscus rosa) (Jegede, 2010) and papaya 
(Carica papaya) (Abdelhak, 2013) have been report-
ed to disrupt gonadal development and maturation in 
tilapia, indicating the potential for both masculini- 
zing and feminizing effects depending on the plant 
species.

The observed masculinization effects of AV may be 
attributed to its diverse array of bioactive compounds, 
such as flavonoids, saponin, tannins, alkaloids, and an-
thraquinones, which have been implicated in fertility 
modulation (Langmead et al., 2004; Vogler, 1999). For 
instance, AV extracts have been shown to disrupt sex 
hormone profiles in the green terror cichlid (Aequidens 
rivulatus) (Norouzi, 2014) and gonad development in 
tilapia (Jegede, 2010). Moreover, saponins, a constitu-
ent of AV (Kumar, 2012), are recognized for their abil-
ity to elevate testosterone production in animal models 
(Ganzera, 2001). Conversely, isoflavonoids and gen-
istein, found in other plant sources, have demonstrated 
inhibitory effects on masculinization in Nile tilapia 
(El-Sayed, 2012), Japanese medeka (Oryzias latipes) 
(Zhang, 2002), and rainbow trout (O. mykiss) (Benn-
etau-Pelissero, 2001). However, the precise molecular 
mechanism underlying AV-induced masculinization in 
fish remains unexplored. Therefore, further investiga-
tions are warranted to elucidate the pathways through 
which AV modulates sex differentiation in aquatic spe-
cies. 

Conclusion
In summary, dietary Aloe vera (AV) and its de-

rivatives have demonstrated a range of beneficial ef-
fects on aquatic animal growth and health. These en-
compass improvements in growth performance, flesh 
quality, hematological parameters, disease resistance 
stimulation, and stress mitigation. Notably, masculini-
zation effects have also been observed in certain spe-
cies. However, it is crucial to acknowledge that exces-
sive application of AV and its derivatives can induce 
adverse effects. Furthermore, the variability in report-
ed outcomes across studies may be attributed to fac-
tors such as species-specific responses, water quality, 
AV dosage, and the initial health status of the experi-
mental animals. The observed beneficial activities are 
likely mediated by AV’s diverse bioactive compounds, 
including phenolic acids, glucomannan, acemannan, 
emodin, and anthraquinone. While the application of 
AV and its derivatives holds considerable promise, 
further research is imperative. Future studies should 
focus on evaluating cost-effectiveness, optimizing 
dosage, refining application methods, and elucidat-
ing the precise mechanisms of action. This will ensure 
the safe and effective utilization of AV in aquaculture 
practices.
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Table 1. The impacts of Aloe vera and its derivatives as feed additive in aquatic animals

Aloe vera 
and its derivatives

Aquatic animal – 
age/weight Dose and duration Impacts References

1 2 3 4 5

Aloe vera leaf powder Juvenile rockfish, Sebastes 
schlegeli – 25 g

0.5% of diet – 6 weeks ↑disease resistance to Vibrio 
alginolyticus

(Kim et al., 1999)

Aloe vera leaf powder Matrinxã, Brycon amazonicus 
– 84.7 g

0.002% – bathing treatment 
– 2 h

↑mitigate stress due to 
transportation

(Zanuzzo et al., 2012)

Aloe vera gel Rainbow trout, Oncorhynchus 
mykiss – 50.3 g

0.1–1% of diet – 6 weeks ↑growth performance
↑skin alteration 
↑gastrointestinal
↑disease resistance to Strep-
tococcus agalactiae

(Heidarieh, 2013)

Aloe vera and propolis 
mixture (1:1)

Juvenile Nile tilapia, 
Oreochromis niloticus – 54.3 g

0.5–2% of diet – 14 days = hematological profile
↑monocyte and neutrophil 
phagocytic activity

(Dotta et al., 2014)

Aloe vera leaf powder GIFT tilapia, 
Oreochromis niloticus – 4.83 g 

1–2% of diet – 60 days

4% of diet – 60 days

↑hematological profile
↑growth performance
= disease resistance to 
Streptococcus iniae
cause anemia

(Gabriel et al., 2015)

Aloe vera leaf powder Steelhead trout, Oncorhynchus 
mykiss – 133.9 g

0.5% of diet – 6 weeks = growth performance
= antioxidative responses
= regulate immune-related 
genes expression

(Zanuzzo et al., 2015)

Aloe vera leaf powder Whiteleg shrimp, Litopenaeus 
vannamei –
Bioassay 1 – 80 mg
Bioassay 2 – 104 mg
Bioassay 3 – 110 mg

0.1–0.4% of diet –

26 days
11 days
7 days

↑disease resistance to 
Vibrio parahaemolyticus + 
white spot syndrome virus 
(WSSV)

(Trejo-Flores et al., 
2016)

Aloe vera leaf powder GIFT tilapia, Oreochromis 
niloticus – 4.83 g

1–4% of diet – 42 days ↑masculinization effects (Gabriel et al., 2017)

Aloe vera leaf powder Pacu, Piaractus mesopotami-
cus – 71.3 g

0.5–2% of diet – 10 days ↑mitigate transportation 
stress
↑immune system
↑disease resistance to Aero-
monas hydrophila

(Zanuzzo et al., 2017)

Aloe vera leaf powder Whiteleg shrimp, Litopenaeus 
vannamei – 2.9 g

0.1% of diet – 72 h ↑upregulate immune-related 
genes expression

(Trejo-Flores et al., 
2018)

Aloe vera polysaccharides African catfish, Clarias garie-
pinus – 3.1 g

0.5–2% of diet – 60 days

0.5–1% of diet – 60 days

↑growth performance
↑resistance to low pH 
environment
↑hematological profile

(Gabriel et al., 2019)

Aloe-emodin Rohu, Labeo rohita – 27.8 g 0.0005% of diet – 8 weeks ↑hematological profile
↑immune system
↑disease resistance to Aph-
anomyces invadans
↑upregulate immune-related 
genes expression

(Devi et al., 2019)

Aloe vera leaf powder Rainbow trout, Oncorhynchus 
mykiss – 10.89 g

1.5% of diet – 8 weeks ↑growth performance
↑immunological parameters
↑upregulated immune-relat-
ed genes expression
↑disease resistance to Sap-
rolegnia parasitica

(Mehrabi et al., 2019)

Aloe vera leaf powder Common carp, Cyprinus carpio
– 1.73 g

0.2–1.6% of diet – 90 days ↑growth performance
↑flesh quality

(Khanal et al., 2021)

Aloe vera and Allium 
sativum mixture (1:1)

African catfish, Clarias garie-
pinus – 12.28 g

1% of diet – 60 days ↑growth performance
↑hematological profile
↑resistance to low pH 
environment
↑flesh quality – lipid 
content

(Gabriel et al., 2021)
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