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Response Surface Methodology for Optimization of Rattan Oil Extraction and Effects of the Qil on
the Functional Recovery of the Gastrocnemius and ATPase in Rats After High Intensity Exercise
QI Ting', FANG Lei’

(1.Jilin Institute of Chemical Technology, Jilin 132022, Jilin, China;2. Jilin Agricultural Science and
Technology University, Jilin 132101, Jilin, China)

Abstract : Response surface methodology was used to optimize the supercritical CO, extraction process of Rattan
oil, and the effects of the oil on recovery of gastrocnemius muscle function and ATPase after high —intensity
exercise were studied. The optimum extraction conditions were determined as extraction pressure of 21 MPa,
extraction temperature of 55 °C and extraction time of 109 min. Under these conditions, the yield of Rattan oil
was 50.15%. The results showed that after intragastric administration of the oil, the activity of peroxidase and
the level of succinate dehydrogenase increased, the production of lactic acid reduced, and the activity of
adenosine triphosphate (ATP) increased. This was facilitated by strong antioxidant capacity and ATP synthesis
ability, elimination of free radicals produced in the body, avoidance of lipid peroxidation, alleviation of

exercise—induced fatigue,, and recovery of gastrocnemius function.
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Table 1 Box-Behnken design factor level
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Fig.1 Effect of extraction pressure on the yield of Rattan oil
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Fig.2 Effect of extraction temperature on the yield of Rattan oil
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Fig.3 Effect of extraction time on the yield of Rattan oil
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Table 2 Box—Behnken experimental design and results

Jre X, X, X, Y 155%/%
1 0 0 0 49.96
2 0 1 -1 45.11
3 0 0 0 50.12
4 -1 -1 0 44.82
5 1 -1 45.71
6 0 0 50.06
7 -1 0 -1 45.41
8 1 0 1 48.55
9 1 0 -1 45.92
10 0 0 0 49.92
11 -1 0 1 47.36
12 0 0 0 50.15
13 1 0 46.11
14 1 1 47.83
15 -1 1 46.97
16 -1 1 0 45.81
17 0 -1 -1 44.78
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Table 3 ANOVA analysis results of response surface regression
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Fig.5 Response surface analysis of extraction pressure and extraction time
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Table 4 Effect of Rattan oil on functional recovery and ATPase of
gastrocnemius muscle in high—intensity rats

245 POD/(U/mg) SDH/(U/mL) FLE&/(mmol/g) ATP fif/(mg/mL.)

YTHEZH 1512031 10.76£1.29  1.91x0.14 1.62+0.22
BENZH 0.62+0.15%  6.35£0.92"  3.45+0.74" 0.79+0.13"
fEFI4 0.81x0.19  8.52+1.11  2.94+0.62 1.08+0.15
PR 1.244020  9.25+1.15 243047 1.33+0.17
R 1402025 10.46+1.25  1.88+0.32 1.5120.19°
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