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Abstract The different concentrations and immersion times of 17α-methyltestosterone 

(17MT) on the accumulation in water flea were investigated.  Results were found that 

amount of 17MT of both groups in each period displayed significantly different (P <0.05) 

when compared to the control. The highest accumulation of 17MT was found at the 

concentration of 100 mg / L for 420 minutes equal to 0.46 ± 0.10 mg/L. In contrast, it was 

found that the amount of 17MT in both concentrations of water at three times was not 

statistically significant (P> 0.05)in each treatment. Therefore, results indicated that the 

accumulation of 17MT in water fleas can be applied for using accumulated water flea to 

produce male tilapia. 
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Introduction 

 

Synthetic hormones 17 α-methyltestosterone (17MT) are generally 

used to mix in larval feed for producing all-male tilapia. The concentration 

at  60 mg per one kilogram of feed has been reported to fed tilapia larvae for 

21 days (Beardmore et al., 2001). However, the 17MT has been reported to 

detect in the sediment after using to mix in fish feed (Fitzpatrick and 

Contreras-Sánchez, 2000; Green and Teichert-Coddington, 2000; Mlalila et 

al., 2015). Zooplanktons such as rotifers, copepods, or cladocerans (water 

fleas) as live food for fish larvae, are containing protein, carbohydrates, 

vitamins, minerals, and amino acids, including fatty acids, which support a 

high rate of survival, increase the growth of small aquatic animals (New, 

1998). An environmentally friendly way may be to use zooplanktons enrich 

with the 17MT to gain sex reversal. Therefore, the objective of the 

preliminary study was to study on accumulation of 17MT in water flea 

immersing at different concentrations and duration times. Future benefits of 
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being used water flea as a natural feed may support sex reversal and fast-

growing of the nursing stage of tilapia. 
  

Materials and methods 

 

Stock hormone preparation 

 

The concentration of 17MT hormone solution was modified from the 

method of Jensi et al. (2016) by using 200 mg of 17MT powder mixed with 

20 ml ethanol. And then, this solution was kept at 4˚C (Barbosa et al., 

2013). 

 

Sample preparation 

 

Water flea sample in this experiment was randomly collected from 

snakehead fishpond near King Mongkut's Institute of Technology 

Ladkrabang, Bangkok. These were quickly disinfected with 10% formalin 

and then washed twice with tap water. These were stocked in clean water a 

day.  

A total of 0.26 g of stock water flea was immersed into 17MT 

concentrations at 50 and 100 mg/L. Each concentration was designed to use 

water flea immersing 30, 60, and 420 minutes, respectively. The 17 MT 

extraction from water flea was used High Performance Liquid 

Chromatography (HPLC; HITACHI, Chromaste) at the Industrial 

University Collaborative Research Center, Faculty of Agricultural 

Technology for analysis. 

 

17 MT evaluation using High Performance Liquid Chromatography 

(HPLC) technique 

 

All immersed water fleas of each experiment were separately collected 

by washing in 5 ml of distilled water three times. Then, these water fleas 

were put into 1.5 ml test tubes and euthanized by freezing for 30 minutes. 

These samples were crushed and added with 0.6 ml of 95% ethanol. These 

samples were centrifuged at 10,000 rpm for 10 min at 4˚C, and the 

supernatant was used to pass in a 0.45-micrometer syringe filter. Later, 

approximately 1 ml of the extracted MT and immersed water was 

transferred into the vial and kept at 10°C before detection. We also 

preserved immersed water to evaluate the residue 17MT. 

To quantity all extracted 17 MT of each group,  the mobile phase was 

prepared by mixing acetonitrile (HPLC grade) and ultrapure water (HPLC 

grade) at a ratio of 60:40 v/v and preparing 70% methanol for column 

washing. And it filtered with a mobile phase filter before using for analysis. 

The standard solution was diluted to a concentration at 0.01-0.25 mg/mL 
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with 50% ethanol and filtered by a syringe filter into a 1 ml of vial bottom. 

This method is modified from Barbosa et al. (2013) 

The HPLC condition was based on a method adapted from Barbosa et 

al. (2013) and Luvizotto-Santos et al. (2009) with UV detection at a 

wavelength of 245 nm. The used column was the Inspire™ C18 normal 

phase column (150x4. 6 mm) in combination with the Phenomenex Security 

Guard column and the mobile phase is Acetonitrile: Ultrapure water (60:40 

v/v) injection volume 10 μl at a flow rate of 1 ml/min at 25˚C. 

 

Data analysis 

 

Hormone dosage was calculated from the relationship curve between 

the standard 17MT concentration level and the area under the peak using the 

Microsoft Excel program. Then analyze the difference in the amount of 

accumulation of 17MT in water flea and periods by using SYSTAT® 13. 

 

Results 

 

The standard solution of the peak (retention time) of 17MT was found 

in the range of 4.44 to 4.56 minutes. We found all mean peak times of 

different concentrations (50 and 100 mg/L) and different periods (30, 60, 

and 420 minutes) displaying in the range of the peak of the standard (Figure. 

1 and Figure 2). The standard curve was linear in the investigated range. 

The equation of the standard curve was obtained by regression analysis was: 

y = 3E+07x + 41952 (R² = 0.9981).  

The results were shown statistically different significant (P<0.05) of 

the 17MT accumulation of both groups at different times, (Figure 3). The 

amount of 17MT in extracted water flea at a concentration of 50 mg/L 

within 30, 60, and 420 minutes was found 0.02±0.02, 0.05±0.02, and 

0.12±0.06 mg/10µl, respectively. At 100 mg/L was found 0.16±0.02, 

0.23±0.06, and 0.46±0.10 mg/10µl, respectively, In addition, it determined 

to random water sample after finishing to immerse water flea which 17MT, 

which shown not different significance (P>0.05) (Figure 4). The amount of 

17MT at a concentration of 50 mg/L was displayed 0.04±0.00,  0.04±0.00, 

and 0.03±0.00 mg/10µl within 30, 60, and 420 minutes, respectively. At 100 

mg/L was found 0.05±0.00, 0.04±0.00, and 0.04±0.00 mg/10µl within 30, 

60, and 420 minutes, respectively. The peaking time at concentrations of 50 

and 100 mg/L at 30, 60 and 420 minutes had the meantime of 4.44 minutes, 

all the same (Figure 5).  
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Figure 1. 17MT accumulation in water fleas at concentrations of 50 and 

100 mg/L and times at 30, 60 and 420 mins. (50 mg/L; 30 (a) 60 (b) and 420 

(c) and 100 mg/L; 30 (d) 60 (e), and 420 (f) 

 

 

 

 
 

Figure 2. 17MT from immersed water at concentrations of 50 and 100 

mg/L and times at 30, 60 and 420 mins. (50 mg/L; 30 (a) 60 (b) and 420 (c) 

and 100 mg/L; 30 (d) 60 (e), and 420 (f) 
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Figure 3. 17MT accumulation from water fleas extract at concentrations of 

50 and 100 mg/L and immersion times at 30, 60, and 420 mins 

 

 

 
 

Figure 4. 17MT from immersed water at concentrations of  50 and 100 

mg/L and times at 30, 60, and 420 mins 

 

Discussion 

 

The retention time of the 17MT in extracted water fleas to compare 

with the standard curve, which supported that the peak causing of the 17MT 

accumulation. It used a high concentration of 17MT for a  long time to 

immerse water fleas, these were shown to have the highest accumulation in 
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extracted water flea. On the other hand, the lower concentration for a few 

times of immersion was detected the lower 17MT in extracted water flea. 

However, water fleas were immersed for a long time having low alive water 

flea. Moreover, all groups of immersed water after removing water flea 

were still to detect the residue 17MT after 420 mins. At the same of 

Kolodziej et al. (2004) is reported that the residue steroid hormones in dairy 

wastewater.  

It should be noted that the 17MT at 50 mg/L be suitable used to 

immerse zooplanktons to reverse male production. Although, several 

articles have been reported that a high percentage of male tilapia requiring 

the 17MT in the range of 40-65 mg/kg (Marjani et al., 2009; Celik et al., 

2011; Dergal et al. (2016) and Jensi et al., 2016). Because of the 17MT at 

50 mg/L was remained no difference from 100 mg/L at the end of immerse 

period (420 mins). In addition, the standard graph between the concentration 

and the area under the peak with a high positive correlation (R^2 = 0.9981). 

High concentration was displayed an increasing peak and decreased 

concentration displayed a decreased peak. Green and Teichert-Coddington 

(2000) reported that the 17MT was decreased at <100 pg./g at 8-40 days 

post-transsexual with 17MT and withdrawal periods were up to 120 days 

after sex reversal. However, the residue 17MT at the marketing size (4 to 5 

months) was not harmful to consumers (White et al., 2006). We found the 

difference of residue 17MT in immersed water within 420 mins, which 

caused the effect of plankton, microbes, or photo-reaction. In addition, the 

17MT was still detected in immersed water after 3 weeks. The reduction of 

hormones in an environment may react by photosynthesis or microbial 

degradation (White et al., 2006). 

In conclusion, extracted water flea was found the highest 17MT 

accumulation at a concentration of 100 mg/L and immersion time at 420 

mins. Future and research perspectives will focus on the potential of 

immersed water flea in the 17MT to reverse male production. 
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