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MALTODEXTRIN FROM SWEET CASSAVA AND ITS EFFECT ON
LONG ENDURANCE EXERCISE. THESIS ADVISOR :

ASST. PROF. RATCHADAPORN OONSIVILALI, Ph.D., 139 PP.

SWEET CASSAVA/ENDURANCE EXERCISE/WISTAR RATS

The objectives of this study were to investigate the effect of maltodextrin and
crude extract from sweet cassava (Manihot esculenta Crantz.) on exercise endurance
capacity in male Wistar rats. The experiment was performed and the tail weight loaded
forced swimming of the animal was employed as a criteria for physical work capacity.
Relative organ weight (ROW) of liver and skeletal muscles (Soleus, extensor
digitorum longus (EDL) and gastrocnemius), liver and gastrocnemius muscle
glycogen content were determined. The extraction process required the maltodextrin
by enzyme application. The enzyme reaction conditions for the solubilization were
optimized via a response surface methodology (RSM). The selected dependent
variable was a percentage yield. The highest yield (17.63%, Dextrose equivalent=15)
of maltodextrin obtained from enzymatic digestion conditions was 0.2% of a-amylase
(w/v), temperature 90°C and time 45 min.

To investigate the effect of maltodextrin and crude extract on exercise
endurance capacity, rats were devided into 10 groups (n=5): control group (1 ml/kg
DDD water), maltodextrin and sweet cassava extract at 250 mg/ml/kg for low dose
group and 500 mg/ml/kg for the high dose group, respectively. Five groups had

undergone exercise training (swimming without load, Ex) and five additional groups



had undergone non-exercise training (Non EX). All treatments were given once daily
for 16 days. Exercise endurance capacity of maltodextrin and crude extract were
demonstrating significant increases in swimming time to exhaustion were found in two
compounds, compared to the control (Ex) group. In exercise training and non-exercise
training, liver glycogen contents in maltodextrin 500 mg/kg and crude extract 250, 500
mg/kg were significantly higher than the control group and gastrocnemius muscle
glycogen content in all treated was significantly higher than the control group.
Exercise training induced liver and gastrocnemius glycogen content. Moreover, the
study of AMPK al, 2 and PGC-1 a mRNA in liver and muscle were detected by RT-
PCR. The result showed that the exercise training group increased expression of
AMPK al, and 2, compared with the control (Ex) group. In exercise and non-exercise
training groups treated with crude extract showed increased expression of PGC 1a,
compared with the control group. Related to the mechanism occouring in
mitochondria including related to cells toxicity showed reduction of malondialdehyde
(MDA) and reactive oxygen species (ROS) level but no change in superoxide
dismutase (SOD) level when compared to the control group. Which is possible that
compound of maltodextrin affected liver function and reduced reactive oxygen species.
In conclusion, the present results of exercise endurance capacity of
maltodextrin and crude extract (mainly carbohydrate) may improve swimming time to
exhaustion and exercise performance. However, further studies are needed to elucidate

the mechanism underlying this action of crude extract and maltodextin.

School of Food Technology Student’s Signature Kakanang Posridee

Academic Year 2018 Advisor’s Signature Qo‘id“acpﬁ‘p ov, O,





