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Health &
Welfare

Moringa leaf extract can boost Paci�c
white shrimp immune responses

14 March 2022
By Zaenal Abidin, Ph.D. , Huai-Ting Huang, Ph.D. , Zhen-Hao Liao, Ph.D. , Bo-Ying Chen, Ph.D. , Yu-
Sheng Wu, Ph.D. , Yu-Ju Lin, Ph.D.  and Fan-Hua Nan, Ph.D.

Trial results show herb’s potential to improve shrimp
growth and survival, but assessing the appropriate dose is
important

The susceptibility of farmed shrimp like the Paci�c white shrimp (Litopenaeus vannamei) to the
pathogenic marine bacterium Vibrio alginolyticus may increase when the water quality is not suitable,
resulting in high mortality and considerable economic losses to shrimp farmers. To help support shrimp
health during the grow-out period, shrimp farmers are using various dietary immunostimulants. Herbal
immunostimulants are a promising alternative, not only because their antimicrobial properties are cost-
effective and eco-friendly, with negligible side effects, but also because they can improve the animal’s
growth performance (https://doi.org/10.1080/23308249.2020.1779651).

Moringa, or drumstick tree (Moringa oleifera), is a fast-growing, drought-resistant plant native to the
Indian subcontinent and widely known for its nutritional value. Moringa is a good source of �bers,
proteins, vitamins, minerals and lipids. It also has many bene�cial pharmacological properties – such
as anticancer, antidiabetic, anti-in�ammatory, antioxidant, antifungal and antibacterial properties –
associated with the presence of bioactive compounds (https://doi.org/10.1016/j.indcrop.2018.03.028),
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including phenolic acid (https://doi.org/10.1016/j.sajb.2018.12.002) and �avonoids.

Reports from several aquatic animal studies – including giant freshwater prawns, Paci�c white shrimp,
Nile tilapia, grass and common carps, rainbow trout and others – have indicated that incorporating
extracts of moringa leaves in the animals’ diets could improve their growth and physiology and
upregulate immune-related gene functions. However, moringa is known to also have certain
concentration-dependent toxicological properties, which can be determined through a dose-response
relationship. Some studies have investigated the effect of moringa extracts on �sh and shrimp; yet
inadequate research is available on the effect of moringa extracts in diets as in vitro and in vivo
immunostimulants for Paci�c white shrimp.

This article – adapted and summarized from the original publication
(https://doi.org/10.3390/ani12010042) [Abidin, Z. et al. 2022. Moringa oleifera Leaves’ Extract
Enhances Nonspeci�c Immune Responses, Resistance against Vibrio alginolyticus, and Growth in

This study evaluated the dietary inclusion of various doses of moringa leaf extract on different non-
speci�c immune responses, growth and resistance to Vibrio alginolyticus of Paci�c white shrimp.
Results show that incorporation of this herb at certain concentrations in diets can bene�t the shrimp, 
but also that determining appropriate doses is important. Photo by Obsidian Soul, CC0, via Wikimedia
Commons.
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Whiteleg Shrimp (Penaeus vannamei). Animals 2022, 12(1), 42] – presents the results of a study to
investigate the effect of the moringa leaves’ water extract on several immune responses, growth and
resistance of L. vannamei against V. alginolyticus.

(https://lucentwater.com/)

 

Study setup
The shrimp used in this study were procured from the Aquatic Animal Center, National Taiwan Ocean
University (NTOU), Taiwan. They were acclimated to laboratory conditions at a temperature of 28
degrees-C ± 1 degree-C and a salinity of 32 ± 1 ppt for two weeks. The shrimp were fed a commercial
diet three times a day during the acclimation period. Only healthy-looking, intermolt-stage shrimp (no
disease signs, normal feeding behavior, hard carapace) were selected for use in the experimental
treatments.

Commercially available, dry moringa leaves were obtained from Rumah Kelor (Blora, Indonesia). Dried
leaves were milled into a �ne powder and mixed with hot distilled water at a ratio of 1:9 and
subsequently left for 24 hours at room temperature. The resulting solution was �ltered to separate the
solids and the liquid dried in a freeze dryer for three days to yield extract powder. The recovery rate of
dry leaves was 13.1 percent and the powder extract was stored at minus-20 degrees-C until further use.

For detailed information on the experimental design, animal husbandry, moringa extraction and diet
preparation; in vitro study of viability and immune response; in vivo study of the immune response;
immune-related gene expression; shrimp growth performance; challenge with V. alginolyticus; and
statistical analyses, refer to the original publication.

Results and discussion
The results of the in vitro assessment of viability and immune response showed no signi�cant
difference with controls in the viability of hemocytes [cells found in the hemolymph, or blood, of shrimp
and involved in the animal’s immune response] when treated with 25–250 ppm of the moringa leaf
extract. When hemocytes were treated with 500–2,000 ppm of the moringa extract, their viability
decreased; however, the viability was over 80 percent for all treatment concentrations evaluated.

Overall, results showed that the viability of the hemocytes treated with up to 250 ppm of the moringa
extract was the same as that of the control group; however, the viability tended to decrease in
hemocytes treated with a dosage of more than 250 ppm. Thus, the moringa extract is safe for
hemocytes at a low dosage of up to 250 ppm, but assessing toxicity will remain important. In vitro
studies like ours are a cost-effective alternative to select new immunostimulants candidates for
aquaculture, as they may yield more repetitive results under a highly controlled experimental
environment.
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Regarding shrimp growth performance, during the 60-day rearing period the growth of shrimp fed diets
containing the moringa extract was higher than for the control shrimp. The ME2.5 group showed a
large weight gain, speci�c growth rate and a lower feed conversion rate, FCR than the control diet.
However, it was not signi�cantly different from the ME1.25 and ME5.0 groups. No signi�cant difference
in the survival rate was noted among the treatment groups.

The existence of antinutrients in moringa can severely interfere with the absorption of nutrients in the
diet. A high concentration of moringa extract in the diet could inhibit digestive enzymes and complex
dietary proteins because of the presence of tannins, saponins and other secondary metabolites, which
do not provide nutrition when present above certain concentrations. However, when present in
appropriate amounts, the incorporation of herb extracts in the diets of aquatic animals have reportedly
stimulated the secretion of digestive enzymes and functioned as an appetizer, thus improving growth
and diet utilization.

Results of the challenge test showed that the unchallenged control group had a survival rate of 100
percent, while the survival rate of the other treatment groups signi�cantly decreased from six to 48
hours after the injection of V. alginolyticus. The survival rates of shrimp in the challenged treatments
ranged from 43.3 to 50 percent. One day of diet administration had no effect on the survival rate of all
the treatment groups. After two days of diet administration, the survival rate of the ME5.0 group was
signi�cantly higher than that of the control group. After four days of diet administration, the survival
rate of the ME2.5 and ME5.0 groups was higher than that of the control group. After seven and 14 days
of diet administration, the survival rates of the ME5.0 and ME2.5 groups were signi�cantly higher than
that of the control group. Overall, 72 hours after the bacterial injection, the survival rate was

Assessment of supplemental Bacillus
probiotics in whiteleg shrimp juveniles

Results of a feeding study supplementing probiotics in the diet showed
that when the Bacillus species were complemented in an appropriate
concentration into feeds, the growth and feed efficiency of whiteleg
shrimp could be improved.

Global Seafood Alliance

https://www.globalseafood.org/advocate/assessment-supplemental-bacillus-probiotics-whiteleg-shrimp-juveniles/
https://www.globalseafood.org/advocate/assessment-supplemental-bacillus-probiotics-whiteleg-shrimp-juveniles/
https://www.globalseafood.org/


3/14/2022 Moringa leaf extract can boost Pacific white shrimp immune responses - Responsible Seafood Advocate

https://www.globalseafood.org/advocate/moringa-leaf-extract-can-boost-pacific-white-shrimp-immune-responses/?headlessPrint=o.… 5/6

signi�cantly higher compared to the control in the ME2.5 group fed the treatment diet for four and
seven days (73.3 percent), followed by the ME5.0 group fed the treatment diet for seven days (66.7
percent).

Perspectives
Our results showed that the dietary moringa supplementation at 2.5 grams per kg resulted in the most
favorable improvement of various non-speci�c immune responses and growth performance of L.
vannamei shrimp. In addition, the administration of a diet containing moringa leaf extract at this dose
for four and seven days was effective against V. alginolyticus infection.
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