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ABSTRACT 

Gigantochloa manggong, one of endemic bamboo plant in Indonesia is suspected to have exogenous 

antioxidant potential. Exogenous antioxidant can help the activity of endogenous antioxidant in the body when 

overtraining occurs. Antioxidant can be measured by catalase enzymes activity. This study was carried out to 

determine the effect of maximum physical activity and leaf bamboo extract on catalase activity in liver organ of 

rats. This research used experimental method with completely randomized design (CRD). The test groups were 

the control rats (E0R0), leaf extract induced rats (E1R0), swimming activity treated rats (E0R1) and leaf extract 

induced and swimming activity treated rats (E1R1). Data were analyzed by the two-way ANOVA statistical test. 

Bamboo leaf extract non-toxic and leaf extract contained flavonoids, alkaloids,triterpenoids dan saponins. 

Catalase units in the control group is 1.00 unit/ml, the induced leaf extract group is 0.89 unit/ml, the maximum 

physical activity group is 0.78 unit/ml and the maximum physical activity treated and induced leaf extract group 

is 0.56 unit/ml. Based on statistical test, catalase activity has no effect (p>0,05) on rats. It was concluded that 

maximum physical activity could not reduce catalase activity. Manggong bamboo leaves extract could not 

increase catalase activity and there was no effect between maximum physical activity and manggong bamboo leaf 

extract on catalase activity in liver organ of rats. 
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BACKGROUND 

Physiologically in human body there is 

formation of free radicals as the result of 

metabolism which can be anticipated by 

endogenous antioxidant. In the condition when 

human body do excess activity, the free radicals 

production will be increased and endogenous 

antioxidant will sometime could not overcome 

this level. Many synthetic antioxidants were 

produced to help human with their endogenous 

antioxidant but unfortunately they are sometime 

very carcinogenic. Natural antioxidant will be 

the most suitable solution to acquired high 

activity and safely antioxidant. Bamboo has 

been known for centuries as the source of 

antioxidant. Research by Wang et al.(2012)  has 

revealed that this Sasa Bamboo has antioxidant 

compound of flavonoid,  lactone,  and phenolic 

acid. The same compound might be found on 

other bamboo. Gigantocloa manggong is an 

Indonesian endemic bamboo from Meru Btiri 

East Java. Research on the use of this bamboo 

has not found yet specifically on its antioxidant 

activity. This research try to investigate the 

antioxidant activity of manggong bamboo 

leaves extract with phytochemistry assay and 

catalase activity as stress oxidative parameters 

on rat liver given physical swimming exercise. 

http://ojs.unud.ac.id/index.php/metamorfosa
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MATERIALS AND METHOD 

Research was done in Physiology and 

biochemistry laboratory, Biology department, 

State University of Jakarta. Method used was 

experimental with completely randomized 

design (CRD) with two factors of  bamboo 

extract and activity as stress induction. Physical 

activity given was swimming based on Herwana 

(2005) with 3x5 minute of swimming and 15 

minute resting period once a day. Research 

group samples were describe as follow, E1RI : 

extract bamboo and swimming, EOR1: extract 

bamboo without swimming, E0R1: without 

extract with swimming, E0R0: without both 

extract and swimming. Replication used was 6 

samples. 

 

Phytochemical assay 

Materials used were dried leaves of 

manggong bamboo, 70% ethanol, Mg, HCl, 

Amyl Alcohol, Follin-Ciocalteu, Lieberman-

Burchard reagent, CHCl3, chloroform, aquadest, 

phosphate buffer, and H2O2. Extraction was 

done according to Harborne  (1996), with 

sample and solvent of 10:1. Extract was 

processed in paste before treated using 

evaporator vaccum. Alkaloid test was done with 

Wagner reagent with positive result of brown 

sedimentation and Dragendorff reagent with 

positive result of white sedimentation. 

Flavonoid test was done with Mg, HCl and 

amyl alcohol addition on extract. Positive result 

was shown by red, yellow or orange color. 

Triterpenoid test was done by Lieberman-

Burchard with positive result of purple ring on 

the top layer of solution. Saponin was done by 

adding HCl with positive result of permanent 

and rigid foam. Phenolic assay was done by 

adding NaOH with positive result of red 

sedimentation. Tannin test was done by adding 

FeCl3 with positive result of dark blue or dark 

green. 

 

Animal sample treatment 

The research used 24 male Wistar rats 

(Rattus  norvegicus) of 200-250 gram, 2-2,5 

month. Rat was adapted to cage for a week 

before treatment. Food and drink were given ad 

libitum. Extract was given on 400  mg/kg BW 

dose according to Lin  et  al. (2012).  Body 

weight was measured everyday. Physical 

activity in the form of swimming was given an 

hour before extract. All animal procedure has 

been approved under animal ethic committee 

University of Indonesia number 79/H2.F1/ 

ETIK/2014. 

Liver sample preparation 
All animal samples were euthanized on 

day 14 with ether. Necropsy was done to get 

liver organ for catalase test. Liver organ was 

added by 1 ml of PBS (Phosphate  Buffer  

Saline). Homogenate was then centrifuge by 

4000 rpm. 

Catalase activity measurement 

Catalase activity test was done with 

spectrophotometry by adding 1900 µl H2O2 and 

100 µl of   PBS with 100 µl of liver sample. 

Absorbance was noted in 240 nm in the first to 

second minute (Anatreira,  2012). Catalase 

activity was measured by formulation of: 

Catalase activity (U/mL)  =  
(ΔS − ΔB) x F

(mol H2O2) x V
   

 

S = sample absorbance (Ǻ/minute) 

B = blank absorbance (Ǻ/minute) 

Mol = molarity of H2O2 (mM) 

V = volume of sample measured (µL) 

F = titration factor 

 

Data Analysis 

Phytochemical study was analyzed 

qualitatively whilst catalase activity was 

analyzed by two way ANOVA (α =0.05). 

 

RESULTS 

Bamboo Manggong Leaves extraction 

Bamboo leaves were originated from 

Meru Btiri National Park East Java of 10 kg/wet 

weight. Table 1 showed the result. 
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Table 1. Manggong bamboo leaves extraction 

Bamboo Leaves Weight 

Wet Weight 10 kg 

Drt Weight 3 kg 

Simplisia powder 2,8 kg 

Extract solvent 16 L 

Paste weight 13,38 g 

 

Phytochemical Assay 

Phytochemical assay showed that mang-

gong bamboo leaves contained alkaloid, 

flavonoid, triterpenoid and saponin (Table 2).  

 

Animal Samples Body Weight 

One indicator of stress is body weight. Rat 

body weight of control group showed increased 

level while treatment group given physical 

exercise and extract shown decrease weight 

(Table 3). 

 

Catalase Activity 

Catalase activity was measured by 

spectrophotometer in 240 nm. Result showed 

that highest catalase activity found in control 

group. The lowest catalase activity was showed 

in physical activity group. Data analysis showed 

that swimming and extract didn’t significantly 

affect catalase activity (Table 4). 

 

Table 2. Phytochemical assay of Mangong Bamboo leaves 

Phytochemical test Result 

Alkaloid                  Mayer Reagent +  

                                Wagner Reagent + 

                                Dragendorf Reagent - 

Flavonoid + 

Saponin + 

Triterpenoid + 

Phenol - 

Tannin - 

 

 

Table 3. Rat body weight within the 1st and 14th day. 

Sample group 1st day BW (g) 14th day BW (g) ∆ weight (g) 

E1R1 219,83  ± 14,47 213,5 ± 13,28 -6,33 

E1R0 227,67  ± 13,20 229,0 ± 13,93 1,33 

E0R1 216,63 ± 14,29 209,5 ± 16,51 -6,83 

E0R0 213,33 ± 9,58 227 ± 14,3              13,67 

 

Table 4. Catalase activity 

Sample Group Catalase Activity (U/ml) 

E1R1 0.78  ± 0.38 

E1R0   0.89 ±  0.40 

E0R1 0.56 ± 0.28 

E0R0 1.00 ± 0.69 
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DISCUSSION 

Human body has mechanism to protect 

themself against ROS (Reactive Oxygen 

Species). The most important protection is the 

enzyme one of which catalase. Catalase 

anaylysis was done to liver since it has been the 

center of the metabolism. Liver has peroxisome 

with abundant oxidative enzyme, such as 

catalase (Liang, 2008). Rats treated with 

physical activity in the form of swimming, will 

be easily suffer from oxidative stress which in 

turn will decrease their body weight. Another 

effect of stress is Corticotrophin-Releasing 

Hormone (CRH) secretion with the effect of 

food consumption limitation (Nagaraja, 2001). 

This hormone acts as inducer for cortisol in 

catabolic pathway.  

On the other side, rat having weight gain 

in the control group suffer no stress at all and 

sufficiently feed. Under physiologic condition, 

free radicals, as the result of metabolism, can be 

overcome by endogenous antioxidant. Increase 

activity or oxidant will lead to higher need of 

the antioxidant. Under streesfull condition, 

catalase will be lesser since this enzyme 

component as a complex protein has been 

damaged by free radicals (Winarsi,  2007). 

Based on catalase activity measurement 

on Table 4, the enzyme on rat treated with 

manggong bamboo extract showed stabile level 

or slightly higher than those with swimming. It 

means that antixiodant compound found in 

manggong Bamboo leaves has helped the 

endogenous antioxidant to combat free radical. 

According to Takara (2002) in Sugito (2012), 

phenolic compound will be able to induce 

antioxidant enzyme gene in order to reduce 

damage High flavonoid activity will be able to 

stabilize reactive oxygen (Simanjuntak,  2012). 

Borra (2006) has mentioned that flavonoid has 

capability in increasing gene producing enzyme 

and for this reason manggong bamboo leaves 

extract also able to stabilize catalase. 

Triterpenoid and saponin has capacity as 

metabolism regulator (Soetan,  2008). 

Statistic evaluation has shown that 

physical activity and manggong Bamboo 

Leaves extract did not significantly affect 

catalase. This might be due to the dose use was 

not significant to stabilize catalase. 400mg/BW 

of extract dose has proven could not 

significantly affect catalase activity and higher 

dose will be needed. Catalase enzyme has 

structure of mostly contain protein which is 

easier to be damage by many factors such as 

temperature and acidity. Hot and extreme 

temperature and improper acidity will lead to 

decrease enzyme activity.  

 

CONCLUSION 

Maximum physical activity could not 

decreased catalase activity. Manggong bamboo 

leaves extract could not increased catalase 

activity and there was no effect between 

maximum physical activity and manggong 

bamboo leaf extract on catalase activity in liver 

organ of rats. 

 

ACKNOWLEDGEMENT  

The whole procedure in experimental 

animals has been reviewed and approved by the 

research ethics committees, Medical Faculty, 

University of Indonesia  number 279/ H2.F1/ 

ETHICS/ 2014. We would like to thanks to the 

Higher Education Board of Indonesia for 

Competitive Grant Scheme in 2016, Head of 

Biology Program and Head of Biology 

Laboratory for support and facilities. 

 

REFERENCES 

Anatreira,  R.A.  2009.  Specific Catalase 

Activity Changes on Rat Kidney Induced 

by Acute Repeated Hyobaric Hypoxia 

(Thesis), Jakarta: Medical Faculty,  

University of Indonesia. 

Borra S.C., J. Gambini, M.C. GoMez-Cabrera, 

E.J. Sastr, F.V. Pallardo, and G.E. Mann. 

2006.  Genistein, A Soy  Isoflavone, Up-

Regulates Expression of Antioxidant  

Genes:  Involvement  of  Estrogen  

Receptors  ERK1/2,  and NFLB‖. FASEB 

J. 20:1476-1481. 

Guyton, A.C. and J.E. Hall. 2000.  Textbook of  

Medical Physiology. Philadelphia: W.B. 

Saunders Co. 



JURNAL METAMORFOSA IV (1): 8-12 (2017)                                                                                                              ISSN: 2302-5697 
 
 

12 
 

Halliwell, B. and J.M.C. Gutteridge. 1985. Free 

Radicals in Biology and Medicine. 

Inggris: Oxford University Press. 

Harborne J.B. 1996.  Metoda Fitokimia 

Penuntun Cara Modern Menganalisis 

Tumbuhan.  Terjemahan  Padmawinata  

K. dan  Soediro  I.,  Edisi  II. Bandung: 

Institut Teknologi Bandung. 

Lin,  Z.L.,  X. Lin, Z.H. Miao, H.X. Guo, J.A.H. 

Wang, M.L. Lei,  Y. Pan  and  B.L. 

Zhang.  2012.  Antioxidant  Activity  of 

Bamboo  Leaf  Extract  From  Species  

Dendrocalamopsis  oldhami, Scientific 

Research and Assay. 7(44): 3789-3796. 

Nagaraja  H.S.  and  P. S.  Jeganathan.  2003.  

Forced  Swimming  Stress Induced  

Alterations  in  Ingestive  Behavior  in  

Rats,  Indian  J. Physiol Pharmacol. 47: 1.  

Soetan,  K.O.  2008.  Pharmacological  and  

Other  Beneficial  Effects  of  Anti 

Nutritional  Factors  in  Plants – A review,  

African  Journal of  Biotechnology 7 (25): 

4713-4721. 

Sugito.  2012.  Biologic Antioxidant Activity of 

Sorgum and The Aplication on Preventing 

Degenerative Disease. Journal of Human 

Development 6: 1. 

Wang, J. 2012. TLC Screening for Antioxidant 

Activity of Extracts from Fifteen  Bamboo  

Species  and  Identification  of  Anti-

Oxidant  Flavone Glycosides from Leaves 

of Bambusa textilis, McClure.  Molecules.  

17:2297-12311. 

Winarsi,  H.  2007.  Natural Antioxidant and 

Free Radicals. Yogyakarta: Kanisius. 

 

 


