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Effect on Endurance Improving of Mixture of the Extracts of Watermelon and Octacosanol
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Abstract — Octacosanol is known to enhance endurance activities, control cholesterol in body and improve the function of
cardiopulmonary. Citrulline, which is main compound of watermelon, is known to improve angiectasia through stimulating
production of nitric oxide. To improve endurance activity, swimming test on rats was carried out using four samples such
as 1% octacosanol, citrulline, the extracts of barks of watermelon and products, mixture of 1% octacosanol and the extracts
of barks of watermelon (6 : 4). Biochemical assays on the liver and serum of tested rats were also performed using com-
mercial analysis kits. In result, it was shown that swimming time of III group increased by 26% and that of V group was
increased by 22% at the swimming test. As a result of biological assays on the liver and serum of tested rats, it was possible
to confirm stability of toxicity, When compared with creatine kinase of control group (549.11+39.15 U/D), citrulline (644.11+
50.67 U/l) and products group (646.00+46.99 U/l) were largely increased. When compared with inorganic phosphate of con-
trol group (12.01+0.75 mg/d)), citrulline (13.03+0.94 mg/dl) and products group (12.90+0.55 mg/dl) showed similar results.
Also, when compared with lactic acid and glucose of control group (152.91+13.45, 103.00+8.69 mg/d), citrulline (125.53 %
15.54, 83.75+7.29 mg/dl) and products group (135.26+11.50, 78.57+9.79 mg/d]) were largely decreased. As these test
results, it was determined that 1% octacosanol and extracts of barks of watermelon had some effect of improving endurance
activity. Futhermore, it was thought that it could be used as source of functional food.
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Instrument : Waters 600 HPLC system(Waters Co., USA),
Data system : AutochroWin 2.0plus(Young-Lin Instrument,
Korea), Detector : Waters 486 Turnable Absorbance Detector
(UVNIS)(Waters Co., USAYS T82E W9 citrullin $2:
Ao Abg3lgnt. Aeko g = 719) total cholesterol,
triglyceride, HDL-cholesterol 5%, GOT @ GPT €4 4%
A% kitse FRRAIKEZE SPDHARS ARSI, 8%
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GPT, creatine kinase ¥ inorganic phosphatet= BayerA}
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H3 SFAS FFGNOR AGIAAL D 2} TEEAE 20
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5um)= AFE3t] Solvent A(CHLCN) : Solvent B(25 mM
sodium citrate buffer, pH 6.4)2] A7/|&0E 60:402] H]-E<
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F2 IFCC AAPH oz Z}zh ALT reagent kits(Bayeril, USA)
2} AST reagents kits(Bayerrl, USA)S ©]-&, creatine kinase
3ek2 DGKC method HAPH O 2 creatine kinase reagent
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AP © 2 Jactate kits(RocheA}, Swizerland)s ©]-4-3lo} Cobas
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USAYE ©]45)9] Hitachi 7180(Hitachi*), Japan)7171& ©]-£3}
o F73I3Art.

%

|

%—71[5!1-’-]
Student' t-testS o2t FA M T ﬂﬂ?ﬂol
A5 EATAQ 927t e Ao WS

Rt

kJ

FHHE £EEUH9| citrulline B2HEA Z2}

HPLC & o] &3t g4 FZ2AA4 9 citrulline 352
citrulline®] standard peaks B15}31 o)) gk AFAS 24,
et Ad 25921000 ppm)S HPLCEM] citrulline 2]
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watermelon

Retention time (min) Peak area (mV*sec) Content (%)
Citrulline 1.665 (1.642)* 555.520 (465.469)* 0.29 (0.25)*

( )* : Content of citrulline in 80% EtOH extracts of sarcocarps
of watermelon.
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Fig. 1 - Chromatogram of citrulline from 80% EtOH extracts of
barks of watermelon.
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Fig. 2 - The change of body weight fed with samples. I, control; II,
1% octacosanol; III, citrulline; IV, 80% ethanolic extract of
bark of watermelon; V, products (1% octacosanol : 80%
ethanolic extract of the barks of watermelon==6: 4),
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Table II - The results swimming test in rats fed each sample during

Table III - Total cholesterol, Triglyceride, HDL-cholesterol, GOT

two weeks and GPT values of the liver and serum of each group
Group Swimming time (sec) Live Serum
I 292.25+10.81 Group (Mean=SD) (Mean=SD)
11 319.50%7.50* Total-cholesterol 1 38.77+2.13 (mg/d) 7533+2.69 (mg/d)
It 369.87:+9.87** I 32.04+285% 70.50+2.88%*
v T e I 3436+456* 70.883.40%*
S IV 36.63+2.18 73.44+1.59*
I, control; U, 1% octacosanol; III, citrulline; IV, 80% ethanolic V  33.38+4.45%* 69.75+4.10%*
extract of bark of watermelon; V, products (1% octacosanol : - +4.34 5+0.71 dl
80% ethanolic extract of the barks of watermelon=6:4). HDL-cholesterol III g?,g:3.§8*img/dl) ;ZISI 0'99 (mg/d)
Values are mean=S.D. of 7 rats (* : P<0.05, ** : P<0.01) oG e
e : e : e Ml 58.72+3.45%* 27.00+0.76%*
e m s ey e . . IV 50.64+102* 24.67+1.22*
ou, HHEE F APLS /AL gl A02 Hol Foigk ako V  5755+2.68%* 97.92.+0.67%*
2 QI3 BAL-L 9= A og wusigit, GOT 1 1.18+0.01 (mg/d)) 107.14=2.19 (U/)
I 1.20+0.02 104.71+3.99
coiA m 1.17+0.01 106.14+2.86
FEAY IV 116+0.03 104.13+5.08
7 Pg ,\]e.a =7 ATE 3 HZE ZHi 9] ok V. 1202001 104.446.64
GPT I 1.2520.01 (mg/dl) 43.17x1.47 (U
~ o] go} A8 F=AA7 A U=
8~10%FA FAFE wel Zo} Af FAIAR A 2T I 123003 AL71 149
DS Az 29225+10 81(sec)?} Bl citrullin FoT oM 1.29+0.03* 40.75+2.76
@De] FA17ke] 369.8719.87(sec) 0.2 ¢F 26%2] §-2)3 = v 1.20+0.01* 41.43+2.15
\Y 1.23+0.01 40.56+2.78

7HrS B3R, ARE Bl (V)e] RdAIRkS 358.8718.66(sec)
Z 9 22% Fol$t S7HE-S ¥4, 1% octacosanol T 7D
o] FIAEE 319501 7.5.0(se0)Z oF 9%2) frol¥t SIHES,
a3 e AR FEAX FAFIVIY F9A7HE 30125+
7.06(sec)E 2F 3%9 F7H&2S Yehigiti Tuble 1D).

b Mt Vo] frgAlzle] Beell visted 24| 7161
oHBF o] F A/} ATEE FTMFC A st

7} 31 39| total cholesterol, HDL-cholesterol, GOT %
GPT 2423}

FRAYE F AEs 7 R QYT @S Y3 B 2
3} total cholesterol X U&=} BlEdl) TE AHT
A B3t ARE e, 7k2] HDL-cholesterol 4=
g0 vlxsie] O, M 2811 Vol 493 $718 o
ellizion, 39 HDL-cholesterol 4]+ UlZ7 (D7} v)as}
o I, IV, Vel fa% S71XE Boh GOT ¥ GPT 53
= 2O vlasie] ZE A8 15 2AE Ve
WSIoH(Table ).

A AR Fog Al g FAo) Qi Aow wd
stgon, Ago 2 gl A 17} stk waslgit
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7 % @Ho| creatine kinase, inorganic phosphate,
Iactic acid ¥ glucose S& 24jZin}

THA LA ATPE AT sh=t] 98-8 3= creatine
kinase?] A= RTOH Hwat AAFE FofE V)] o
18% F7 18 YERIQ L, citrullin FTAME °F 17% 57}

I, control; II, 1% octacosanol; III, citrulline; IV, 80% ethanolic
extract of bark of watermelon; V, products (1% octacosanol : 80%
ethanolic extract of the barks of watermelon==6 : 4).

Values are mean=S.D. of 7 rats (* : P<0.05, ** : P<0.01),

Table IV - Creatine Kinase, inorganic phosphate, lactic acid and
glucose values of the serum of each group

Serum
(Mean+SD)

549.11+39.15 (U/)
573.71+24.86**
644.11+50.67+*
515.00£39.05*
646.00+46.99**
12.01x£0.75 (mg/d))
13.50+£0.54*
13.03+0.94
13.98+0.93*
12.90+0.55
152.91+13.45 (mg/d))
143.94x11.80*
125.53+15.54**
144.13%+10.87*
135.26+11.50**
103.00£8.69 (mg/d)
89.00x8.09**
83.75£7.29**
92.25+8.05*
78.57%9.79**

1, control; II, 1% octacosanol; III, citrulline; IV, 80% ethanolic
extract of bark of watermelon; V, products (1% octacosanol : 80%
ethanolic extract of the barks of watermelon=6 : 4).

Values are mean+S.D. of 7 rats (* : P<0.05, ** : P<0.01).

Group

Creatine kinase

Inorganic phosphate

Lactis acid

Glucose

<dER-~<Z2ER~<JHE~<IHR~
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I, V28] SA3X = A2 §s} (At Table V). )= &5
T8 Al HHEEE S8rS| o] ATP7} 7R3l =AM &
Z P 57t 343] 7 =, dutdlos 8% S0 IP7t
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