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Introduction

• Alternate source for medicinal ingredients.
• Studies show that sea cucumber (Stichopus horrens) 

have many benefits:
• Good dietary delicacy (Gagaran and Cheema, 2017). 
• Used to treat osteoarthritis (Chen, 2003).
• Antifungal properties (Van Den Hoek and Bayoumi, 2017).

• Have remarkable healing properties (Subramaniam et 
al., 2013).
• Improve amount of calcium yield by testing and 

altering variables of extraction.

Figure 1: Stichopus
horrens.



Materials and Methods
• Sample Preparation .
• Purchased from Pulau Pangkor.
• Innards was discarded and stored in -40 °C refrigerator.
• Sample dried using oven for 5 days at 50 °C

• Sample extraction
• Ground dried samples mixed with sulphuric acid
• Follow variables set from Two-Level Factorial Design 

• FT-IR analysis
• AAS analysis
• Statistical analysis

Figure 2: Calcium sulphate 
extract.



Results and Discussions
• FT-IR analysis for Calcium Sulphate

• Strong absorption band around 1128 cm-1 spectrum 
indicates the presence of calcium sulphate (Al Dabas et 
al., 2014). 

(a)

(b)

(c)

Figure 3: FT-IR reading for sulphate compounds. (a) Sample that 
was runs with minimum variables. (b) with maximum variables. 
(c) with center point. 



Result and discussion
• Screening using Two-Level Factorial design



Result and discussion
• Effects of factors on 3D model

Figure 4: 3D Surface plots for factors interaction. (a) Temperature vs solvent concentration (b) 
Duration vs solvent concentration.

(a) (b)



Result and discussion
• Determination of Optimum Condition

Figure 5: Desirability ramp for optimization of numerical values.



Conclusion

• Calcium yield heavily influence by temperature and duration.
• Sulphuric acid concentration does not affect the calcium yield.
• Two-level factorial design can efficiently determines the most optimal 

conditions for extraction.
• Extraction for calcium using sulphuric acid and waterbath shaker is an 

effective method.



Acknowledgements

The authors are thankful to International Islamic University Malaysia 
for funding this work via Grant No: FRGS/1//2019/SKK14/UIAM/02/2.



References
1.  S. Gangadaran, & S. K. Cheema, (2017), “A high fat diet enriched with sea cucumber gut powder provides cardio-protective 
and anti-obesity effects in C57BL/6 mice,” Food Research International, 99 (2007), pp. 799-806.

2.  J. Chen, (2003). “Overview of sea cucumber farming and sea ranching practices in China,” SPC beche-de-mer Information 
Bulletin (2003), 18, 18-23.

3.  L. S. Van den Hoek, & E. K. Bayoumi, “Review: The (medical) benefits and disadvantage of sea cucumber,” IOSR Journal of 
Pharmacy and Biological Sciences (2017), Vol 12 (5).

4.  B. S. Subramaniam, A. Amuthan, P.M. D’Almeida, & H. D. Arunkumar, “Efficacy of gamat extract in wound healing in albino 
wistar rats,” Int. J. Pharm. Sci. Rev. Res (2013), 20(1), 142-145.

5.  M. Al Dabbas, M. Y. Eisa, & W. H. Kadhim, “Estimation of gypsum-calcite percentages using a Fourier transform infrared 
spectrophotometer (FTIR), in Alexandria Gypsiferous Soil-Iraq,” Iraqi J. Sci. (2014), 55(4B), 1916-1926.


