
5/20/2020 Levels of dietary gossypol affect growth, bacterial resistance of Nile tilapia « Global Aquaculture Advocate

https://www.aquaculturealliance.org/advocate/levels-of-dietary-gossypol-affect-growth-bacterial-resistance-of-nile-tilapia/?headlessP… 1/4

Health & Welfare

Levels of dietary gossypol affect growth,
bacterial resistance of Nile tilapia
Wednesday, 1 October 2003

By Chhorn Lim, Ph.D. , Mediha Yildirim, Ph.D. , Phillip Klesius, Ph.D.  and Peter J. Wan,
Ph.D.

Nile tilapia can tolerate relatively high levels

Gossypol is a toxic, naturally occurring pigment in cotton plants. The gossypol present in cotton seeds is all in a free
form and, if present in large amounts in a diet, causes unfavorable physiological effects in monogastric animals
including �sh. It affects their erythrocyte levels, erythrocyte oxygen-carrying capacities, respiration rates, liver
functions, feed intake and growth and reproduction e�ciency.

Nile tilapia can tolerate relatively high levels of dietary gossypol.

(https://www.aquaculturealliance.org)
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Fish can tolerate higher levels of dietary gossypol than terrestrial animals. However, available information shows that
the susceptibility of �sh to dietary levels of gossypol varies between �sh species. Gossypol has also been shown to
exhibit antitumor, antiparasitic, and antibacterial activities.

Diet and study setup
The authors recently evaluated the effect of dietary levels of gossypol on the growth, hematology, immune response
and resistance of Nile tilapia to Streptococcus iniae.

A puri�ed basal diet containing 34 percent crude protein and 3,200 kcal digestible energy per kilogram was
supplemented with 0, 50, 100, 200, 400, 800, or 1,600 mg of gossypol from gossypolacetic acid at the expense of
celu�l. Twice daily for 12 weeks, each diet was fed to apparent satiation to juvenile tilapia of 4.4 grams average weight
stocked at 30 �sh per aquarium in triplicate aquariums.

The aquariums were supplied with �ow-through dechlorinated tap water maintained at 25 to 27 degrees-C. Water was
continuously aerated. The photoperiod was maintained on a 12 hours light, 12 hours dark schedule.

Fish were sampled at two-week intervals for measurement of weight gain. At the end of week 12, blood samples from
4 �sh per aquarium were collected for determination of hematology, serum protein, and lysozyme. Another batch of 15
�sh per aquarium was challenged by intra-peritoneal injection with 10  CFU S. iniae per �sh, with mortality recorded
twice daily for 14 days. Blood samples from 4 �sh per aquarium prior to and 15 days after challenge were collected for
measurement of antibody titer.

Results 
Fish fed the control diet exhibited the lowest (P < 0.05) weight gain. The value signi�cantly increased at each
incremental level of dietary gossypol up to 100 milligrams per kilograms (Table 1). No signi�cant differences were
observed among the weight gains of �sh fed diets containing over 100 milligrams per kilograms gossypol and
between �sh fed 50- and 1,600-mg gossypol diets. Dry matter feed consumption and feed-e�ciency ratios were a
re�ection of weight gain. Survival was not affected by dietary levels of gossypol.

Lim, Mean performance of Nile tilapia fed diets, Table 1
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0 23.33c 28.87d 0.81c 86.7a

50 34.55b 35.65c 0.97b 91.1a

100 41.90a 39.94abc 1.05ab 90.0a

200 44.25a 40.44abc 1.09a 97.8a

400 45.77a 43.74a 1.05ab 91.1a

800 45.36a 42.98ab 1.05ab 91.1a

1,600 38.59ab 37.86bc 1.02ab 88.9a

Pooled standard
error mean 2.17 1.75 0.03 4.0

Dietary
Gossypol

Level (mg/kg)

Weight
Gain

(g/�sh)

Dry Matter
Feed Consumption

(g/�sh)

Feed
E�ciency

Ratio

Survival
(%)

Table 1. Mean performance of Nile tilapia fed diets containing various levels of gossypol for 12 weeks*.
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Red blood cell counts signi�cantly increased in �sh fed the 800-mg gossypol diet, but did not differ among �sh fed the
other diets. White blood cell counts and hematocrit and hemoglobin levels were not affected by dietary levels of
gossypol. The serum lysozyme activity of �sh fed the 200-mg gossypol diet was signi�cantly higher than those of �sh
fed the control and 50-mg gossypol diets, but did not differ from that of �sh fed diets containing 100 milligrams per
kilograms or higher gossypol.

Dietary gossypol levels had no effect on serum protein and antibody titer at day 15 post-challenge. Cumulative
mortality 14 days post challenge with S. iniae was signi�cantly lowest for �sh fed the 100-mg gossypol diet. Highest
mortality was obtained in �sh fed the 800-mg gossypol diet, but this was not signi�cantly different from that of �sh
fed 0-, 50-, 200- and 1,600-mg gossypol diets.

Conclusion
Compared to other �sh, Nile tilapia can tolerate relatively high levels of dietary gossypol. Supplementation of gossypol
up to 1,600 milligrams per kilograms diet had no effect on survival, white blood cell count, hemoglobin, hematocrit,
serum protein, and antibody titer. A dietary gossypol level of 100 milligrams per kilograms was su�cient to improve
growth, feed-e�ciency ratio, lysozyme activity, and the resistance of �sh to S. iniae infection.

(Editor’s Note: This article was originally published in the October 2003 print edition of the Global Aquaculture
Advocate.)
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