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SUMVARY

The general conposition of wax gourd (Benincasa hispida) was
noi sture 96.0, ash 0.39, protein 0.61, lipid 0.19, fiber 1.53, and
carbohydrate 1.60 on % wet basis. Wax gourd had | ow energy val ue of
13 kcal /100g and ruch dietary fiber. The m neral conposition of wax
gourd was cal cium 6.2, phosphorus 24, iron 0.87, sodium 1.0, and
potassium 170 on ng % wet basis. Wax gourd contained niacin 0.22
and vitanmin C 12 on my % wet basis. The npst amno acid was
glutam c acid of which content was 25 % of the total amno acid and
the contents of aspartic acid, leucine, and arginine. The free
sugar content of wax gourd was fructose 2,803, glucose 1,770, and
sucrose 2,187 on my %dry basis.

Cafeteria diet increased energy intake, body weight gain, fat
pads, liver triglycerides, atherogenic index, and blood gl ucose of
Sprague-Dawl ey rats to the level of 30, 27, 48, 29, 57, and 15 %
respectively as conpared to normal control. Wax gourd decreased
body wei ght gain of obese rats fed cafeteria diet to the sane |evel
of normal control and did other values to the less levels than any
other food materials. Wax gourd decreased 12 % body wei ght gain as
conpared to gl uconannan.

The optimum harvesting time was determned as m d-Cctober from
the data of weight control effect and producti on.

Hgh lipid diet increased energy intake, body weight gain, fat

pads, liver triglycerides, atherogenic index, and blood gl ucose of



Sprague-Dawl ey rats to the level of 14, 21, 38, 23, 48, and 11 %
respectively as conpared to nornal control. The freeze-dried powder
of wax gourd decreased body weight gain of obese rats fed high
lipid diet to the level of normal control and did other values. The
freeze-dried powder of wax gourd with seed and peel decreased 5 %
fat pads as conpared that without seed and peel

The wax gourd sanples heat-treated for 15 nin at 100
freeze-dried, air-dried at 80 , and salted showed weight contro
effect as conpared to obese control and the effect was |ower than
that before treatnent

Met hanol extract and insoluble fraction of wax gourd showed
synergi ¢ weight control effect and nonpolar fraction of wax gourd
pl ayed an inmportant role in weight control effect.

Wax gourd powder increased feces weight 2.3 times in constipated
rats induced by | operani de hydrochl ori de

Wax gourd powder increased fecal excretion of neutral and acidic
steroids in the rats fed the diet enriched with cholesterol and
sodi um chol at e

The rats fed wax gourd 2 times more than recommended daily
anount showed no killing effect and no significant difference in
hemat ol ogi cal and bl ood bi ocheni cal tests.

Wax gourd tea was prepared by boiling the m xture containing 40
% wax gourd and 0.7 % tea |leaves and centrifuging the product on
the basis of sensory eval uation

Wax gourd beverage was prepared by boiling the mxture
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containing 40 % wax gourd and 3 % nixture containing 10 % j uj ube
extract and 90 % honey on the basis of sensory eval uation

Wax gourd powder was prepared by air-drying for 24 hrs at 80
and by freeze-dryi ng.

Fermented food product of salted wax gourd was prepared by
fermenting the mxture containing 44.8 % wax gourd, 53.8 % Nad
solution with 3.2 %wv) sodium chloride, and 1.4 % mixture
containing 75 % sea tangle, 20 %red pepper, and 5 %fennel at 10
for 25 days. The pH value was lowered to 3.8 and lactic acid
bacteria grew to 1.3x10° cfu/m during fernentation of salted wax
gour d

Tea, beverage, freeze-dried powder, and hot air-dried powder of
wax gourd and fernented foof product of salted wax gourd decreased
body weight gain, energy intake, and fat pads significantly as
conpared to obese control. Freeze-dried powder of wax gourd
decreased body wei ght gain, fat pads, and atherogenic index to the
level of normal control and did liver triglycerides significantly
as conpared to obese control. Wax gourd tea decreased gl ood gl ucose
to normal control level and did liver triglycerides significantly
as conpared to obese control

Al wax gourd products increased feces weight of constipated
rats induced by | operani de hydrochl ori de. Wax gourd beverage showed
the |owest constipation control effect of wax gourd products and
tea and freeze-dried powder of wax gourd did the highest effect.

Tea, freeze-dried powder, and hot air-dried powder of wax gourd
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increased fecal excretion of neutral and acidic steroids in the
rats fed the diet enriched with cholesterol and sodium chol ate and
freeze-dried powder did the nost fecal excretion of steroids.

Thirty wonen vol unteers having nmore than 30 % body fat took 24 g
of a granular product containing 30 % wax gourd powder and 6 Kinds
of herbs for 28 days. Cbesity treatment by a granular product
containing wax gourd resulted in 3.9 kg declines in body weight, 21
% decrease in body fat, and significant decreases in waist
circunference, upper arm circunference, hip circunference, blood
total cholesterol, and LDL-cholesterol. The weight gain was 0.3 kg

at 56 days after finishing intake of the granular product.
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1

1.
1996 10
2.
105 , soxhl et ,
sem ni cr okj el dahl (Kjeltec 1030 Autoanal yzer, Tecator,

Sweden) 6. 25 ,

HSO- NaCH (Fibertec System M 1020 Hot Extract,

Tecator, Sweden) ,

(40).
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0.1 ppm 1.0 ppm 10.0 ppm 3

10
(41). | CP- AES (I nductively coupl ed
pl asma, JY38 PLUS, |SA Instrument S. A, France) power :

1 KWfor aqueous, nebulizer pressure: 3.5 bars for neinhard type C
aerosol flowrate: 0.3 I/mn, shealth gas flow 0.3 I/mn, cooling
gas: 12 I/mn , Ca: 393.366, Na:

588.995, K 766.490, Fe: 238.204, P: 213.618 nm

B. 3g 25ni
(1 mM hexanesul fonic acid sodiumsalt in 100 nM
KHPO (pH 3.0) : MeOH = 98 : 2) 20 ni
10 . 10,000 x g 10
0.45 pmunenbrane filter
P - bondapak G, 35

1 mM hexanesul fonic acid sodiumsalt in 100mM KHPQ: (pH 3.0)

MeOH = 98 @ 2, 1.0 mM/mn , W 250 nm
10 pl (42).
B 29 80 ni 80
30 100 m 0.45 pmunenbrane filter
HPLC . YMC- Pack polyamine 11 (4.6 mm
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i.d. x 250 m, 40 MeOH @ 10 nM NakPO. (pH

5.5) = 35 : 65, 0.8 m/nin , (Ex.: 445 nm
Em: 530 nm 10 (43).

C 100 m C 1.5 - 2.5
ng 5 % netaphosphoric acid

1, 2, 3 mg % ascorbic acid

HPLC YMC- Pack
polyamne Il (4.6 mmi.d. x 250 nmm , 40
acetonitrile/50 mvM NHHPG, 1.0 m/mn,
20 pl W 254 nm (44) .
pi co-tag HPLC
(45). instrument: JASCO HPLC System col umn:
pi co-tag, colum tenp.: 40 , eluent: pico-tag eluent A & B, flow

rate: 1.0 m/mn, chart speed 1.0 cmimn, detector: W 254 nm

injection volume: 10 pl

10 % 0.25 pm menbrane
filter HPLC (JASCO AS-950-10, Jasco, Japan)
car bohydrate analysis colum (Waters Co), 30

, 80 % acetonitrile ,
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1.0 m/min, 20 pl, R

cafeteria diet Spr ague- Dawl ey

(5). 4 1 pel | et
pel | et
pel | et cafeteria diet

Cafeteria diet 2

1 , 6 cafeteria diet

Cafeteria diet cooki es,

chocol ate, peanuts, cheese, potato crisps, alnonds, sausage

Cafeteria diet

(46).
5 pel | et cafeteria diet
6 ;
et her
1,500 x g 15 serum

perirenal fat pad epi di dymal fat pad

-20

(47),
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(Wako Pure Chemcal Ind. Ltd., Japan).

HDL- chol est er ol dry chem stry system (Daiichi Co.

Ltd, Kyoto, Japan, Spotchem Mdel SP-4410)

At her ogeni ¢ i ndex (total

HDL- chol est erol )/ HDL- chol est er ol

Spr ague- Dawl ey 10 3
0.14 ny
0.3g 5 2
(49).
Duncan's multiple range test

(50).
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1.
1
Table 1. General conposition of wax
gourd (unit: %wet basis)
Mbi st ure 96.0
Ash 0. 390
Protein 0. 610
Lipid 0.190
Fi ber 1.53
Car bohydr at e 1.60
95 %
0.4 %
0.5, 2.0, 0.6, 3.5 %
g 13 kcal 54 %

28

(46) .

100



Table 2. Mneral conposition of

wax gourd (my % wet basis)

Ca 6.2
P 24
Fe 0.87
Na 1
K 170
23, 0.7 my %
(46). :

15, 2, 365 ng %

C C 0.0, 8 my %

, Bu B. Bu B.

. 0o, OU. ng 7 .
0.06, 0.15 % 46
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Table 3. Vitam n conposition of

wax gourd (unit: nmg % wet basis)

Vitamn B 0.01

Vitamn B 0. 016

N acin 0.22

Vitamn C 12

[3 - carotene 0. 008

4 . Qutamc acid
25.1 % aspartic acid,
| euci ne ar gi ni ne . Methionine cysteine

50.5, 103.1 nmg %
5 . Fructose

40.7 % , hannose

127 g %
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Table 4. Amino acid conposition

of wax gourd (unit: ng %dry

basi s)

Asp 752. 2
Au 2582.4
Ser 369. 2
dy 411.8
H s 316.7
Arg 607. 7
Thr 334.8
A a 274.3
Pro 494. 3
Tyr 383.2
Val 443. 5
Met 50.5
oys 103.1
Ile 418. 5
Leu 627.5
Phe 465. 2
Lys 472.6
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Table 5. Free sugar conposition

of wax gourd (unit: nmg %dry

basi s)
Fruct ose 2803
d ucose 1770
Sucr ose 2187
Mannose 127
2.
6 cafeteria diet
cafeteria diet
Spr ague- Dawl ey
(5). 1
1
( 3/4)
65 kg, 1 1500 ¢ (3,
51, 52).
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Table 6. Hfects of functional food naterials on body weight gain (BA3, energy intake (H), fat pads, |iver

triglycerides (LT), atherogenic index (A) and blood gl ucose (B3 of rats fed experinental diets for 8 weeks'

Food BWG ¢ B, kJ/day’ Fat pads, g LT, ny/g A° BG ng/dl
M a t e r i a | S
Normal control 237+ 4° 325+ 9° 8.92+ 0. 26° 72.1+ 2.5 2.3+x0.2° 144+ 3°
(hese control 301+ 5 421+ 20° 13.16+ 0. 35° 92.8+5.3 3.6+0.3 165+ 5°
Véx gourd ( ) 239+ &4 361+ 12° 8.95+ 0.21° 72.4+2.3 2.6+0.2" 142+ 3
Sea tangle ( ) 255+ 4° 414+ 15% 9.76+ 0.29 85.9+4.3° 2.9+0.1° 158+ 4°°
Pine | eaves ( ) 269+ 5° 387+ 12 10. 88+ 0. 29° 74.2+ 2.9 2.4+ 0.2° 146+ 2°
Propolis 271+ & 386+ 13  11.14+0.40° 88.4+ 3.4 3.1+0.1° 161+ 4°
Dunggul e ( ) 273+ 4 390+ 10° 10.82+ 0. 34° 86.5+ 3.9" 3.1+0.2°° 151+5
QGeen tea, Leaves ( ) 278+ 5°¢ 414+ 18% 10.88+ 0. 30° 80.3+3.7 2.9+0.1° 160+ 1°
Bai ckbokryong ( %) 279+ 6°° 385+ 14  11.58+0.31° 82.4+ 4.5 2.9+0.2° 153+ 4"
Perilla seeds ( ) 280+ 4* 404+ 19" 11.44+ 0. 44° 86.3+3.5" 3.1+£0.2°° 162+ 3
Snal | red bean, Red ( ) 280+ 5 403+ 15  11.60+ 0. 37° 82.7+4.1" 3.0+£0.2° 157+ 2"
Yam( ) 282+ 5° 398+ 13" 11.56+ 0. 32 87.8+5.0" 3.3+0.1 149+ 4"
@api ( ) 283+ 6° 410+ 11°° 11. 46+ 0. 28° 80.9+4.3 2.8+0.1 155+ 1°
Tosaj a (% ) 283+ 6° 397+ 15°° 11.76+ 0. 31° 83.5+4.3° 3.2+0.1° 160+ 6
Bai ckchul ( ) 285+ 5° 395+ 16 11. 83+ 0. 40°° 77.2+£ 3.7 3.0+£0.3° 160+ 2°
Foxtail millet ( ) 286+ 6° 402+ 20°° 11.58+ 0. 27° 85.7+2.6° 3.2+0.3°° 152+ 2
Danggui ( ) 288+ 5° 408+ 17°° 12. 04+ 0. 42°° 75.1+2.0° 2.9+0.2" 157+ 5
Mil berry ( ) 288+ 5° 391+ 12 11. 92+ 0. 37°° 78.0£ 2.7 2.7+0.3% 143+ 3"
Mil berry stem ( ) 289+ 5° 416+ 17°° 11.58+ 0.33° 72.0£3.9 3.0+0.1° 161+ 1°

‘Val ues are neans+ SEM n=10. Wthin a colunm, values with different superscripts are significantly different
(P<0.05).

*Val ues are cal cul ated 5 days before the experinment. °(Total chol esterol HDL- chol est er ol ) / HOL- chol est erol .
(1). 17 6
cafeteria diet pel | et
30 % ,
27 % . fat pad 48 %

29 % 15 %

chol esterol HDL- chol est er ol at her ogeni c



i ndex 57 %

cafeteria diet

(15). :
16
: , propolis, ,
cafeteria diet
, , propolis,
, , propolis,
fat pad , fat pad ;
9 %
26 % fat pad
22 %
At her ogeni ¢ i ndex , : , propolis, : ,

, , 28, 33, 25 %

14, 12, 10, 13 %

- 34 -



(53).

1
gl ucomannan
6
cafeteria diet pel | et
16 %
5 6 1%
gl ucomannan
12 % . @ uconannan 4 %
; 12 %
1996 9

15 , 9 25 , 10 5 , 10 15 10 25

10 15 10 25

- 35 -



430 T I I T T T |
400 |- BT ¥
Bl
r e
B 30| =Se -4 ,_r““ﬁ A
= H AT
-E} " - -E_.-" _‘__--"' L
z b
2300 L -
P
) S !
g <
200 - o i
| | | (] [ i |
1] 1 2 3 4 3 6

Oral adminisiration period {week)

Fig. 1. Body weight change dunng oral administration period.

( @ )Nommal control. { 0 ) Obesc control. { ¥ ) Wax gourd.
i a )Glucomannan, Each point represents the mean + SEM for
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Table 7. BHfects of the harvest tine of wax gourd on body weight gain (B/G, energy intake (B),
fat pads, liver triglycerides (LT), atherogenic index (Al) and blood glucose (B3 of rats fed

cafeteria diets for 8 weeks'

Horvest tine B/G g B, kJ/day’ Fat pads, g LT, ny/g Al BG ng/dl
Nornal control 233+ 5° 325+ & 8.93+ 0. 24 72.3:2.3 2.4+ 0.3 148+ 4°
(oese control 208+ 4' 423+ 18' 13.15+ 0. 31° 92.5+ 5.4 3.5+0.23 167+ 5
Sept enber 15 272+ 6 401+ 15 12,51+ 0. 23 91.0+ 2.2 3.5¢0.2 163+ 3
Sept enber 25 260+ 4 389+ 12 11. 45+ 0. 28 87.1+ 2.8 3.3xz0.71 159+ 3
Qctober 5 241+ 5° 375+ 19 10.11£0.3% 83.6+4.1" 3.220.2 154+ 2
Qctober 15 233+ 5° 364+ 14 9.13+ 0. 29 79.4+ 3.7 3.0£0.3" 150+ 3
Qct ober 25 232+ 4° 363+ 11° 9.14+ 0. 24 79.0+ 3.4 29202 149+ 3

“alues are neans+SAM n=10. Wthin a columm,

significantly different (P<0.05).

values wth dfferent

superscripts are

tissue

13

Nalues are calcuated 5 days before the experinent. °(Total chol esterol
HOL- chol est erol )/ HOL- chol esterol .
, fat pad (perirenal adipose
epi di dymal adi pose tissue ) ,
9 15 , 9 25 10 5
10 25
10

10 15 100 ¢
Kcal , 96.0 % 0.61 g, 0.19 g, 1.6 ¢
1.53 g, 390 nm, 6.2 ng, 24 ny, 0.87 ny,
ny, 170 ny, B. 0.01 ny, B 0.016 ny,
0.22 ny, C12 ny carotene 8 pg



Table 8. Gonposition of experinental diets (%.

G oup
| ngredi ent Nornal control (oese control éx gourd
Sucr ose 60.0 50.0 50.0
Casei n 20.0 20.0 20.0
Mneral mxture! 3.5 3.5 3.5
Vitanin mxture' 1.0 1.0 1.0
DL- net hi oni ne 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2
Lard 7.0 17.0 17.0
Corn oi | 3.0 3.0 3.0
Cel I'ul ose powder 5.0 5.0 2.0
Véx gourd powder? — — 3.0

"AN-76™

*The conposition of wax gourd powder was as follows: moisture 5.6 % ash

9.2 % protein 14.5 % fat 4.6 % fiber 36.2 % and carbohydrate 29.9.

4 Spr ague- Dawl ey

10

fat pad)

(epi didymal fat pad)
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dry chem stry system ( Dai i chi )
9
, , fat pads ,
, atherogenic index 14, 21, 38, 23, 48, 11 %
cafeteria diet ( 6) .

fat pad (perirenal adipose tissue

epi di dymal adi pose tissue )

Table 9. Hfects of freeze-dried wax gourd powder on body weight gain (B/G, energy intake (B),
fat pads, liver triglycerides (LT), atherogenic index (Al) and blood glucose (B3 of rats fed

lipid-rich diets for 8 weeks'

G oup B/G g B, kJ/ day’ Fat pads, g LT, nu/g Al BG ny/dl
Nornal control 236+ 5° 332+ & 8.97+ 0. 24° 72.9+2. 3 2.3+0.4 148+ 4
(pese control 269+ 6 401+ 16° 12.39+ 0. 30° 89.5+5.2 3.4+0.23 164+ 6
Véx gourd 241+ 5° 368+ 14 10.01+ 0.29 81.4+3.7 2.8+0.3° 155+ 3°

“alues are neans+ SV n=10. Wthin a colum, values wth different superscripts are
significantly different (P<0.05).
Nalues are calculated 5 days before the experinent. ’(Total  chol esteral

HOL- chol est erol )/ HOL- chol esterol .



cafeteria diet cafeteria diet

(54). 10

5 % fat pad

Table 10. Bfects of seed and peel in freeze-dried wax gourd powder on body weight gain (B/G,

energy intake (B), fat pads, liver trig ycerides (LT), atherogenic index (A) and bl ood gl ucose

(BQ of rats fed lipidrich diets for 8 weeks'

G oup B/G ¢ B, kJ/ day’ Fat pads, g LT, nu/g Al BG ny/dl
Nornal control 237+ 5° 334+ 8 8.97+ 0. 26" 72.4+ 2.3 23+0.3 146+ 4°
(oese contr ol 268+ 6 401+ 14  12.35+0.30" 89.5+50  3.5+0.3 164+ 7
V6 F 242+ 5° 368+ 12° 10. 03+ 0. 29° 8L 4+35° 27+0.3 155+ 4
V&P 240+ 7* 361+ 10° 9.50+0.21° 79.3+3.0° 2.8+0.4° 151+ 3°

“alues are neans+ SV n=10. Wthin a colum, values wth different superscripts are
significantly different (P<0.05).

Nalues are calculated 5 days before the experinent. ’(Total  chol esteral
HOL- chol est erol )/ HOL- chol esterol .

‘Freeze-dried powder of wax gourd wthout seed and peel .

°Freeze-dried powder of wax gourd wth seed and peel .



11 100 30 , , 80

Table 11. Hfects of heating, drying and salting of wax gourd on body weight gain (B/3j, energy
intake (B), fat pads, liver triglycerides (LT), atherogenic index (Al) and bl ood gl ucose (B3 of

rats fed cafeteria diets for 8 weeks'

Horvest tine B/G g B, kJ/ day’ Fat pads, g LT, nu/g Al BG ny/dl
Nornal control 235+ 5° 325+ 9 8.91+ 0. 24° 72.3+2.5° 2.3+x0.3 148+ 3
(oese control 298+ 6' 421+ 18 13.15+ 0. 30" R.7+5. 4 3.5+0.2 169+ 5°
RG 234+ 6° 362+ 15 9.15+0.23" 79.1x 2.2 3.1+0.2 152+ 3°
H/G 245+ & 368+ 12° 9.41+0.28" 84.1+2.8° 3.2+071 155+ 3
FDVG 240+ 5° 367+ 19 9.21+0.35" 82.6+4.1° 3.2+0.2 154+ 2
HAD/B 253+ 5 371+ 14 10.21+ 0. 29 86.4+ 3.7 3.3x0.23 159+ 3
G 251+ 4 370+ 11° 9.58+ 0.24° 85.0+ 3.4 3.3x0.2 156+ 3

“alues are neans+ SV n=10. Wthin a colum, values wth different superscripts are
significantly different (P<0.05).

Nalues are calculated 5 days before the experinent. ’(Total  chol esteral
HOL- chol est erol )/ HOL- chol esterol .

‘Raw vax gourd. °Heat-treated wax gourd for 30 min at 100 . °Freeze-dried wax gourd.

"Hot air dried wax gourd at 80 . °Salted wax gourd.



24 4 5

1 (Wv) 25 2

net hanol 4 (viw
9,700 x g 20
, super nat ant
but anol ,
hexane, butano

12

but ano
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Table 12. HEfects of fractionated sanples of wax gourd on body weight gain (B/Xj, energy intake
(B), fat pads, liver trigycerides (LT), atherogenic index (A) and blood glucose (B3 of rats
fed lipid-rich diets for 8 weeks'

G oup B/G g H, klJ/day Fat pads, g LT, nu/g Al BG ny/dl
Nornal control 237+ T 332+ & 8.97+ 0. 24° 72.2+2.3 2.3+0.4 145+ 4
(pese control 270+ 6' 401+ 13 12.38+ 0. 30° 89.5+4.7 3.6x0.3 164+ 6
Raw wax gour d 239+ 7 360+ 9 9.48+0.23 79.1£2. 7 27+0.4" 150+ 3*
Insol ubl e fraction 260+ 5 388+ 12 11. 85+ 0. 29" 86.4+3.5 3.4x0.3 160+ 4°
Met hanol  ext ract 253+ 7 371+ 10 10. 47+ 0. 21° 80.5+3.0° 2.9+0.4" 155+ 3
Hexane fraction 264+ 5 388+ 11° 11.67+0.27 86.6+4.1° 3.4:+0.2 162+ 5
Butanol fraction 267+ 4° 3%+ 13° 12. 02+ 0. 25" 88.1+3.9 35+0.3 163+ &
Aqueous fraction 268+ 6 397+ 14° 12,07+ 0. 24" 87.3+2.4 3.5+0.4 161+ 4°

“Values are neans+ SAV)

n=10.

significantly different (P<0.05).

Wthin a colunm,

values wth dfferent

superscripts are

Nalues are calculated 5 days before the experinent. ’(Total  chol esteral
HOL- chol est erol )/ HOL- chol esterol .
(6).
(7).
(55).
220 g Spr ague- Dawl ey
| operam de hydrochloride 0.14 ny
0.3 ¢ 5 2
13 (56). Loperam de
64, 50 % )
18, 14 %

43 -



| oper am de

13.

(g/ day) (%
8.48+ 0. 22° 48.71+ 1. 40°
3.05+ 0. 29° 24.12+ 0. 45°
6.92+ 0.30° 42.04+0.29°

' +SEM 1 10
(P<0.05).
(57).
triglyceride
94 g Spr ague- Dawl ey 0.25 % 0.06 %
14 0.2 g
2 2
14

(60).
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30-60 %

(58).

(55).

14.
(ny/ day)

1.43+0.11 7.75+0.87  0.99+0.74 4.70+0. 41

1.52+0.16  17.1 +2.8  4.58+1.04 6.89+ 1.32°

: + SEM 1 10 (P<0. 05)..

- 45 -



)
(35),

70

(34).
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Spr ague- Dawl ey 1
165.2+ 10.9 ¢
23+3 50+ 10 % 12 13
/ hr, 150 300 I ux . Rat
3.
1 60 120 g
(52). 1
( % 120 ¢
1 (51).
1
120 ¢ 1 0.5 , 1 2
1 3 4
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5 7,000 rpm 10
12
et hyl et her
heparin
urea nitrogen ur ease urea urease
salicylate HA G 570 nm
creatinine Jaffe kit( )
(59).
Mnos vet hematology analyzer (ABX, Levallois, France) 550

express clinical chenistry analyzer (G ba Corning, Goerlin, USA)

Duncan's multiple range test Mt SE

(50).

- 48 -



15

Tabl e 15. Body wei ght gain*

Gontrol 0.5% 1X 2X

Body wei ght gain 125.8+15.1 124.1+12.9 122.6+14.7 123.5+13.5

'Val ues are neans+ SEM n=10.
’X nmeans the anount of administered wax gourd sanples cal cul ated from the

recommended daily intakes of wax gourd for adult hunmans and the ratio of
net abol i ¢ body wei ght (W**).

16

- 49 -



Table 16. Henatol ogi cal values in rats treated orally with wax gourd!

Cont rol 0.5% 1X 2X
VBC (10°%/ nm) 8.5+4.1 8.9+4.0 9.4+3.7  9.7+3.8
RBC' (10°/ ) 5.89+0.43  6.49+0.57 5.85+0.40  5.91+0.53
Henogl obi n (g/ dI) 12.8+0.7 13.5+ 1.0 13.1+0.5 13.7+0.4
Hemat ocrit (% 36.7+1.9  35.3+1.3 38.5+2.1  39.0+3.1
MO () 62+ 1 62+ 2 62+ 1 62+ 1
MH (pg) 21.8+0.7 21.5+0.4 21.7+0.5  21.6+0.6
MHC (g/dl) 35.9+0.5 37.3+5.3 36.2+0.3  36.9+0.4
Platel et (10% nm) 514+ 158 499+ 162 612+ 160 575+ 169

"Val ues are neans+ SEM n=10.

’X nmeans the anount of administered wax gourd sanples cal cul ated from the

recommended daily intakes of wax gourd for adult hunmans and the ratio of

3/ 4

net abol i ¢ body wei ght (W™").

*\Wi te bl ood cel | .

°*Mean cor puscul ar henogl obi n.

‘Red bl ood cell .

*Mean cor puscul ar vol une.

"Mean cor puscul ar henogl obi n concent rati on.

17
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Table 17. B ood biochemical values in rats treated orally with wax gourd'

Gontrol 0.5%X 1X 2X

A kal i ne phosphatase (U) 425+ 137 351+ 102 327+ 101 394+ 124
A ani ne anminotransferase (Ul) 20.3+3.4 22.7+3.9 19.8+2.2 21.0+27
Aspartate amnotransferase (Ul) 35.2+7.1 41.3+5.9 39.0+6.3 37.8+6.5
B ood urea nitrogen (ng/dl) 12.8+1.8 12.6+2.0 12.9+21 12.7+17
Chol esteral (ny/dl) 45+ 6 48+ 7 46+ 5 45+ 7
G eatine kinase (U1) 110+ 41 145+ 28 137+ 16 121+ 33
Qeatinine (ny/dl) 0.5+£0.0 0.5+0.1 0.5+0.0 0.5+0.1
Q ucose (ng/dl) 159+ 18 152+ 36 163+ 15 155+ 31
Lactat e dehydrogenase (U1) 59+ 14 102+ 57 83+ 29 75+ 40
Total protein (g/dl) 5.3+0.2 5.3+0.3 5.3+£0.2 5.3+£0.3
Triglycerides (ng/dl) 74+ 27 91+ 36 105+ 45 86+ 41

‘Val ues are neans+ SBV n=10.

’X nmeans the amount of administered wax gourd sanples calculated from the
recomrmended daily intakes of wax gourd for adult hunans and the ratio of netabolic
body weight (W**).
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) (34).
(35), 70
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, , 2 (hedoni ¢ scal e)

(10 ), (8 ), (6 ), (4 )
(2 ) (scal ar scoring)
(67) 30 %

40 % 30 % ,

Duncan

10 8 6 4 2

Very good Good Fair Poor Very poor

Fig. 2. Hedonic scale for the sensory eval uation of wax gourd beverage

80 24

- 54 -



4x1.5x1 cm
1% KMhO
50 panal
, 3 (hedoni ¢ scal e)
(10 ), (8 ), (6 ), (4
) (2 ) (scal ar
scoring) (67)
50 % 30 % 20 %
, Duncan
10 8 6 4 2
Very good Good Fai r Poor Very poor

Fig. 3. Hedonic scale for the sensory eval uation of fernented food product
of wax gourd.
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Im 37

(68).

(5). 4

pel | et

( 3/ 4)

0.9 g,

Cafeteria

(46) .

pH

MRS agar

cafeteria diet

1 ni

pour plate

Spr ague- Dawl ey

pel | et

pel | et

cafeteria diet

Cafeteria diet 2

39,

(54).

di et

450 g,

59,

- 56 -

%

10

65 kg
27 g,

690 g



pel | et cafeteria diet 1

et her 4
1,500 x g 15 serum . ,

perirenal fat pad epi di dymal fat pad

-20
(47),
(Wako Pure Chemcal Ind. Ltd., Japan). total cholesterol,
HDL- chol est er ol dry chemstry system (Daiichi Co.,

Ltd, Kyoto, Japan, Spotchem Mdel SP-4410)

At her ogeni ¢ i ndex (total chol esterol
HDL- chol est erol )/ HDL- chol est er ol (48).
230 g
Spr ague- Dawl ey 10 3
0.14 ny , 5
3 (56) .
1 1
( )
steroid
94 g  Sprague- Daw ey 0.25 %
0.06 % 14
3 1
1 C "
2
(60).
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Duncan's multiple range test Mt SE

(50).

18 3
40
% panal
6. 64

40 %

Table 18. FEfect of the amunt of wax gourd on sensory
acceptabilities of the liquid products of boiled wax gourd*

Wi ght percent of added wax gurd

30 40 50 60
Aver age 5. 86" 6. 64° 5. 81" 5,12
Sex Mal e 5.51° 6. 49° 6. 04* 5. 20°
Fenal e 6. 09% 6.78° 5.81° 5. 04°
Age Bel ow 30 6. 03 6. 65° 5. 75" 517
Above 30 5.59° 6.57° 5. 99 5.20°
Birthpl ace Rural 5. 64 6.51° 6. 00* 5.19°
Ur ban 5. 99 6.73° 5.54° 5.07°

'Wthin a row, values with different superscripts are significantly
di fferent (P<0.05).
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( )
cafeteria diet
xant hi ne , ,
: (61).
19
0. 7%
, 1. 0%
40%
0. 7% 3

Table 19. FEffect of the anount of tea leaves on the sensory

acceptabilities of wax gourd tea products’

Concentration of tea |leaves (%

0 0.4 0.7 1.0 1.3

Sensory eval uation 6. 67° 6. 45° 6. 28 4,53 3.99°

'Wthin a row, values with different superscripts are significantly
different (P<0.05).
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60° Brix 3

C (62). :

(63), (64)

20 40 % 5 %

1:10

Table 20. Effect of the weight ratio of jujube extract to honey on the
sensory acceptabilities of wax gourd beverage products with 5 %nixture
of honey and jujube extract®

Ratio of jujube extract to honey

Cont r ol 0:1 1: 20 1:10 1:5 1:2.5

Sensory eval uation 6. 62° 7.20"  7.49% 7.98° 7.38"°  7.11%

'Wthin a row, values with different superscripts are significantly
different (P<0.05).
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21 1:10

1:10 3 %
40 % 3 %

1:10 3

Table 21. Efect of the amount of the 1 : 10 mxture of jujube extract

and honey on the sensory acceptabilities of wax gourd beverage

product s*
Goncentration of jujube extract - honey mxture (%
0 1.0 3.0 5.0 7.0
Sensory eval uation 6. 63" 7.79% 8. 39° 7.96% 7.21°

'Wthin a row, values with different superscripts are significantly
different (P<0.05).

80 24
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4x1.5x1 cm

1% KMO

22 1: 1 (wv)

3.2 Ywv) panal
6. 65

3.2 %w )

Table 22. Sensory acceptabilities of salted wax gourd made of
different solution of Nad in the 1 : 1 (wv) ratio of wax gourd to
Nad sol ution'

Nad concentration (% w v)

2.8 3.0 3.2 3.4

Aver age 5,11 5. 80" 6. 65° 5. 86"

Sex Mal e 5.19° 6. 02° 6.51° 5.52°

Fenal e 5.03° 5.81° 6.78° 6. 08"

e Bel ow 30 5.16° 5.75° 6. 64° 6. 02
Ag

Above 30 5.19° 5.97* 6.59° 5. 60°

Birthpl ace Rural 5.18" 5. 98" 6. 50" 5. 65

Ur ban 5. 06° 5.54° 6. 75° 5.98%

'Wthin a row, values with different superscripts are significantly
di fferent (P<0.05).
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23 3.2 %w V)

Table 23. Efect of the ratio of wax gourd to 3.2 4w v) Nad solution

on the sensory acceptabilities of salted wax gourd!

Ratio of wax gourd to Nad sol ution (ww

1: 0.8 1: 10 1: 1.2 1: 1.4

Sensory eval uation 6.03"° 6. 63 6. 98 6.31%

'Wthin a row, values with different superscripts are significantly
different (P<0.05).

3.2 %wv) 1: 1.2
6. 98 . 1
1.2
(39). Chile
sauce 6 4 . Chile
sauce, 15
25 %
anet hol e
Anet hol e
adrenal i ne
(1).
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24 10

Table 24. Efect of the weight ratio of red pepper powder to fennel
powder on the sensory acceptabilities of the 10 %ww powder nmxture

in water’
Ratio of red pepper to fennel
1:1 2:1 4 : 1 6:1 8: 1
Sensory eval uation 5. 20° 6. 49 7.98° 5. 38° 4.11°

'Wthin a row, values with different superscripts are significantly
di fferent (P<0.05).

4 : 1 7.98

25 4 : 1

10 5
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Table 25. Efect of the weight ratio of sea tangle powder to powder

m xture of red pepper and fennel on the sensory acceptabilities of the
10 %ww) powder mixture in water®

Ratio of sea tangle to red pepper - fennel mxture

0.5: 1 1:1 3:1 5:1 7:1

Sensory eval uation 6. 20° 7.10% 7.89° 5. 33 4.81°

'Wthin a row, values with different superscripts are significantly
different (P<0.05).

7.89

26 10 25

Table 26. Effect of the weight ratio of the powder mxture of sea
tangle, red pepper and fennel to wax gourd on the sensory

acceptabilities of the fernented food product of salted wax gourd!

Powder nixture of sea tangle, red pepper and fennel (%

Sensory eval uation 5. 43" 6. 10° 7. 38 6. 33" 4.95°

'Wthin a row, values with different superscripts are significantly
di fferent (P<0.05).
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: 3 %

10 25 7.38

3 %
27 , 15: 4. 1 ,
3.2 %wv) 3 : 100 : 120
10 25

pH

Table 27. Effect of the preparation period on pH and the sensory

acceptabilities of fermented food product of salted wax gourd'

Preparation period (day)

15 20 25 30 35
pH 4.0 3.9 3.8 3.9 3.9
Sensory eval uation 5. 38" 6.57% 7.29° 6.33" 5.31°

'Wthin a row, values with different superscripts are significantly
different (P<0.05).

15 35 pH 3.8 4.0

, 25 7.29 25

28 pH

6. 97 3.8
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Table 28. Effect of the fermentaion tenperature on the sensory
acceptabilities of fermented food product of salted wax gourd
Tenperature ()™
6 8 10 15 20
Sensory eval uation 6.17° 7.35" 7. 36 6.21° 5. 35

'Wthin a row, values with different superscripts are significantly

different (P<0.05).

8 10
10 25
4 10
5
15 1.3x10° cfu/ni
30 1.6x 10" cfu/m
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Log cell number {cf'ml)

5 10

15

20

Fermentation period {days)

25

30

Fig 4. Growth of lactic acid bacteria during the fermentation of salted wax gourd.
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(36). 20
(37),
20 % 30 %
(36).
(Beni ncasa  hi spida) Chi nese  waternel on Chi nese
preserving nel on , (Cucurbi t aceae) Asi a
(38).
: (1).
(39),
: ener gy
Cafeteria diet , energy

(65).

cafeteria diet

29 . Cafeteria diet

pel | et 30 %

- 69 -



27 %
48 % 28 % 14 %
chol esterol HDL- chol estero
52 %

cafeteria diet

Table 29. Hfects of tea, beverage, and powder products of wax gourd and fernented food product
of salted wax gourd on body weight gain (B/, energy intake (B), fat pads, liver triglycerides
(LT), atherogenic index (A) and bl ood gl ucose (B3 of rats fed cafeteria diets for 8 weeks'

G oup B/G ¢ B, kJ/ day’ Fat pads, g LT, nu/g Al BG ny/dl
Nornal control 235+ 5° 325+ 9 8.91+ 0. 24 72.3+ 2.5 2.3+0.3 148+ 3
(pese control 298+ 6" 421+ 18 13. 15+ 0. 3¢ R.7+5. 4 3.5+0.2 169+ 5°
Tea 263+ 6™ 362+ 15 9.91+0.23 79.1+ 2.2 3.2+20.2 152+ 3*
Bever age 272+ & 375+ 12 11.11+ 0. 28 86.1+ 2. & 3.2+0.71 160+ 4°
P 242+ 5 367+ 19 9.21+0.35 82.6+4.1" 2.7+£0.2° 154+ 2
HADP 253+ 5 371+ 14 10.21+0.29 86.4+ 3.7 3.3x0.3 159+ 3"
AP/ 2711+ T 380+ 13’ 10.89+ 0. 32 83.5+3.2° 3.1x0.23 161+ &4

“alues are neans+ SV n=10. Wthin a colum, values wth different superscripts are
significantly different (P<0.05).

Nalues are calculated for 5 days before the experinent. *(Total chol esterol
HOL-chol est erol )/ HOL- chol esterol .

‘Freeze-dried powder of wax gourd. °Hot air-dried pownder of wax gourd.

°*Fernented food product of salted wax gourd.

(15).



(55).
220 g Spr ague- Dawl ey

Loperam de hydrochloride 0.14 ny

30 . Loperam de

64, 50 %

| oper am de
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Table 30. Effect of tea, beverage, and powder products of wax gourd and

fermented food product of salted wax gourd on | operan de-induced

constipation of rats'

QG oup Feces amount (g/ day) Mi sture content of feces (%
Normal control 8.50+ 0. 22 48.68+ 1.41°
Consti pated control 3.05+£0.27 24.14+ 0. 45°
Tea 6.61+0.30 41.04+0. 29
Bever age 6.21+0.29™ 34.03+ 0. 40°
FOP 6.87+0.31° 42.03%0. 28°
HADP' 6.54+ 0. 25" 39.98+ 0. 37°
FFPSV/G 6.38+ 0. 24 34.11+0. 35

Walues are means+SEM n=10. Wthin a colum, values with different

superscripts are significantly different (P<0.05).
’Freeze-dri ed powder of wax gourd. °Hot air-dried powder of wax gourd.

‘Fernented food product of salted wax gourd.

(57).

triglyceride
94 g Spr ague- Dawl ey 0.25 % 0.06 %

14

31
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Table 31. Effect of tea, beverage, and powder products of wax gourd and
fermented food product of salted wax gourd on fecal excretion of

neutral and acidic steroids of rats fed chol esterol -enriched diets for

14 days®
Neutral steroids
Acidic
Q@ oups Chol est erol Copr ost anol steroids
(ny/ day)

Contr ol 7.74+ 0. 87 0.99+ 0. 76° 4,72+ 0.41°
Tea 14.31+1.43 3.01+0.18 5.38+ 0. 99"
Bever age 10. 36+ 2. 18" 1.79+ 0. 56 4.90+ 1.52"
FDP? 18.38 +2.80° 4,71+ 1. 04° 6.89+ 1.30°
HADP* 13.56+ 3. 05 2.58+ 0.54° 5.46+ 0. 82"
FFPSWG 10.51+ 2.51* 1.83+ 0.59" 5.13+ 1. 44

“Wal ues are means+ SEM n=10. Wthin a column, values with different

superscripts are significantly different (P<0.05).
’Freeze-dried powder of wax gourd. °Hot air-dried powder of wax gourd

‘Fernent ed food product of salted wax gourd

30-60 %

(58). steroids
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(  29).

(55).
30 %
30 (66). 30 % 6
24 g 28 ,

32

Table 32. Changes of anthroponetric, clinical and biochemcal data
during the period of obesity treatment with health food product

contai ni ng wax gourd powder*

Pre-treat nent Post -t r eat ment

Wi ght (kg) 66.3+ 2.1 62.4+2.0"
Body fat (% 35.1+ 0.5 27.9+0.8"
Wi st circunference (inch) 33.5+1.0 31.0+0.9"
Wpper armci rcunference (inch) 11.7+0.4 10.1+0.3"
H p circunference (inch) 40.1+0.7 37.8+0.9°
Systolic pressure (miy) 113+ 6 111+5

D astolic pressure (mig) 75+ 4 76+ 3
Fasting bl ood sugar (ng/dl) 85+ 8 76+ 3
Blood triglyceride (nmg/dl) 142+ 19 144+ 18
Bl ood total cholesterol (ny/dl) 179+ 12 167+ 10°
HDL- Chol esterol (mg/dl) 40+ 4 45+ 5
LDL- Chol esterol (ng/dl) 147+ 20 95+ 6

‘Mean+ S. E.
‘p<0.05 “p<0.01
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28 3.9 kg
21 % . , ,

LDL-

56
0.3 kg

(69).

36.2 %
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Wi ght Loss Effect of Wax Gourd

1. Introduction

Cbesity is a significant public health problem in devel oped
nations, largely because of its association with chronic diseases
such as cardiovascul ar disease, diabetes, hypertention, and some
forns of cancer (1). In conparison to the early part of the 20th
centry, obesity has reached epidemc-like proportions. The
i nci dence of obesity increases with increased |evel of affluence
(2). As many as 20 % of children and 30 % of adults in the United
States are considered to be obese, and the nunbers appear to be
increasing (1).

Wax gourd is called Chinese waternmelon or Chinese preserving
nel on (Benincasa hispida) (3). Wax gourd is a trailing flesh vine
of the gourd famly (CQucurbitaceae), native to tropical Aaia but
grown in many warmcountries for its edible fruits. Known in Korea
primarily for its food val ue, wax gourd , comonly known as "Dong-a
( ) is wused traditionally for treating obesity, diabetes,
poi soni ng, constipation, and edena (4).

There is no doubt that herbal treatnent can also be a useful

part of any weight loss regine (5). The effects of herbs are subtle
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and they work best in the long term There is no mracle cure with
herbs, although with the right amount of diet and exercise the
short-termweight | oss may be significant. Herbs can influence both
sides of the weight eqgation. Some herbs reduce energy intake by
decreasing appetite, reducing cravings or nodifying food absortion.
QG her herbs increase energy expenditure by nobilising fats or
increasing metabolism Wien conmbined wth herbs which boost
stamina, to facilitate exercise, an effective herbal regine for any
weight |oss program can be achieved. Hence, we focused on the

effect of wax gourd on the weight |oss effect.

2. Weight Loss Effect of Wax Gourd

The cafeteria or supermarket diet is used to approximte the
varieties of highly palatable food consumed by humans and is
accepted as the closest experimental analog to the majority of
human cases of obesity induced by chronic voluntary hyperphagia of
energy-rich food (6).

Mal e Sprague-Dawl ey rats, weighing on an average 128 g, were
used. Normal control group received ad libitum tap water and rat
chow pellets. (bese control and experinental diets group received
ad libitum tap water and rat chow together with an ad l|ibitum
cafeteria diet. The latter consisted of the follow ng foods cruely
but homogenously mxed: cookies, croissants, sweets, bacon,

bi scuits, chocolate, peanuts, carrots, bananas, and cheese plus
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sugary mlk. After feeding cafeteria diet for 2 weeks, experinenta
diets group additionally received oral admnistration of 0.4 m of
test sample per 100 g body weight in twice a day for 6 weeks.
Control groups were admnistered with physiological saline in the
same manner. The anounts of adnministered test sanples were
calculated from the recomended daily intakes of test sanples for
adult humans (7) and the ratio of netabolic body weight (W**) (8).
Wi ght gain was recorded weekly. The food intakes (g/day for solid
food, and m/day for liquid food) of control and cafeteria rats
were each nonitored for a period of 5 days before the end of
experiment, during which time food consunption of all animals in
the cage recorded daily. Energy contents (kJ/day) of food intake
were calculated. At the end of the 8-week period, the animls were
fasted overnight and then killed by ether anesthesia. The bl ood was
collected via cardiac puncture. Serum concentrations of tota
chol esterol and high density |ipoprotein (HDL)-cholesterol were
nmeasured using standard kits (Yeongdong Pharm Corp., Korea). Liver
lipids were extracted by the nethod of Folch et al (9), and the
triglyceride concentration in the extracts were measured by
enzymatic nmethod using standard kits (Wako Pure Chem cal Ind. Ltd.
Japan). Perirenal and epididymal fat pads were excised, washed in
chilled saline, blotted, and wei ghed

Table 1 shows the anti-fat effect of food naterials and herbs to
be used traditionally for treating obesity, hypertention, diabetes,

and at heroscl erosis on the obesity induced by cafeteria diet (4).
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Table 1. Hfects of functional food naterials on body weight gain (BA3, energy intake (H), fat pads, |iver

triglycerides (LT), atherogenic index (A) and blood gl ucose (B3 of rats fed experinental diets for 8 weeks'

Food BWG ¢ B, kJ/day’ Fat pads, g LT, ny/g A° BG ng/dl
M a t e r i a | S
Normal control 237+ 4° 325+ 9° 8.92+ 0. 26° 72.1+ 2.5 2.3+x0.2° 144+ 3°
(hese control 301+ 5 421+ 20° 13.16+ 0. 35° 92.8+5.3 3.6+0.3 165+ 5°
Véx gourd ( ) 239+ &4 361+ 12° 8.95+ 0.21° 72.4+2.3 2.6+0.2" 142+ 3
Sea tangle ( ) 255+ 4° 414+ 15% 9.76+ 0.29 85.9+4.3° 2.9+0.1° 158+ 4°°
Pine | eaves ( ) 269+ 5° 387+ 12 10. 88+ 0. 29° 74.2+ 2.9 2.4+ 0.2° 146+ 2°
Propolis 271+ & 386+ 13  11.14+0.40° 88.4+ 3.4 3.1+0.1° 161+ 4°
Dunggul e ( ) 273+ 4 390+ 10° 10.82+ 0. 34° 86.5+ 3.9" 3.1+0.2°° 151+5
QGeen tea, Leaves ( ) 278+ 5°¢ 414+ 18% 10.88+ 0. 30° 80.3+3.7 2.9+0.1° 160+ 1°
Bai ckbokryong ( %) 279+ 6°° 385+ 14  11.58+0.31° 82.4+ 4.5 2.9+0.2° 153+ 4"
Perilla seeds ( ) 280+ 4* 404+ 19" 11.44+ 0. 44° 86.3+3.5" 3.1+£0.2°° 162+ 3
Snal | red bean, Red ( ) 280+ 5 403+ 15  11.60+ 0. 37° 82.7+4.1" 3.0+£0.2° 157+ 2"
Yam( ) 282+ 5° 398+ 13" 11.56+ 0. 32 87.8+5.0" 3.3+0.1 149+ 4"
@api ( ) 283+ 6° 410+ 11°° 11. 46+ 0. 28° 80.9+4.3 2.8+0.1 155+ 1°
Tosaj a (% ) 283+ 6° 397+ 15°° 11.76+ 0. 31° 83.5+4.3° 3.2+0.1° 160+ 6
Bai ckchul ( ) 285+ 5° 395+ 16 11. 83+ 0. 40°° 77.2+£ 3.7 3.0+£0.3° 160+ 2°
Foxtail millet ( ) 286+ 6° 402+ 20°° 11.58+ 0. 27° 85.7+2.6° 3.2+0.3°° 152+ 2
Danggui ( ) 288+ 5° 408+ 17°° 12. 04+ 0. 42°° 75.1+2.0° 2.9+0.2" 157+ 5
Mil berry ( ) 288+ 5° 391+ 12 11. 92+ 0. 37°° 78.0£ 2.7 2.7+0.3% 143+ 3"
Mil berry stem ( ) 289+ 5° 416+ 17°° 11.58+ 0.33° 72.0£3.9 3.0+0.1° 161+ 1°

‘Val ues are neans+ SEM n=10. Wthin a colunm, values with different superscripts are significantly different
(P<0.05).

*Val ues are cal cul ated 5 days before the experinment. °(Total chol esterol HDL- chol est er ol ) / HOL- chol est erol .

Cafeteria diet resulted in 27, 30, 48, 29, 57, and 15 % increases
in body weight gain (BW5, energy intake (El), perirenal and
epididymal fat pad weight, |liver triglyceride (LT) content,
atherogenic index (A), and blood glucose (BG concentration,
respectively, as conpared with those in normal control group fed

rat chow pellets. BW5 El, fat pad weight, and BG concentration
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were lowest in rats fed wax gourd as conpared to those in rats fed
cafeteria diet. LT content and Al were lowest in rats fed nul berry
stem and pine |eaves, respectively, as conpared to those in rats
fed cafeteria diet. Rats received admnistration of wax gourd had
low LT content and Al. These results indicate that wax gourd has
strong wei ght |oss effect.

Two weight loss formula was devel oped from the above results.
One was the powdered product (VitaMne Meal) containing wax gourd,
small red bean, nulberry stem extract, green tea |eaves extract,
sea tangle, bl ack  soybean, perilla seeds, Job's tears,
bai kbokr yong( %), vitamns, and ninerals. The other was the
granul ar product (Dong-gua Diet) containing wax gourd, nulberry
stem extract, green tea |eaves extract, small red bean, sweet flag
extract, asparagus root, (-)-hydroxycitric acid, baikbokryong(
%), Job's tears, pine leaves, propolis, danggui( ) extract,
vitamns, mnerals, and yeast.

In 1997, an 4-four week study was conducted on 30 wonen
volunteers taking 8 g Dong-gua Di et before each breakfast and I unch
and 40 g VitaMne Meal instead of each supper. The volunteers
ranged in age from 21 to 65 years and had nore than 30 % body fat
neasured by bioelectrical inpedence technique (GI-woo, G F-891,
Seoul , Korea) (10). Al volunteers in the study were encouraged to
take as low calory diets as breakfast and lunch and to drink as
muich water as possible. Al of the participants were also

encouraged to follow a daily reginen of sensible and appropriate
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exer ci se.
Table 2 shows the changes of anthroponetric, clinical and

bi ochem cal data during the period of obesity treatment.

Table 2. Changes of anthroponetric, clinical and biochenical data
during the period of obesity treatment with health food product

contai ni ng wax gourd powder*

Pre-treat nent Post -t r eat ment

Wi ght (kg) 66.3+ 2.1 62.4+2.0"
Body fat (% 35.1+ 0.5 27.9+0.8"
Wi st circunference (inch) 33.5+1.0 31.0+0.9"
Wpper armci rcunference (inch) 11.7+0.4 10.1+0.3"
H p circunference (inch) 40.1+0.7 37.8+0.9°
Systolic pressure (miy) 113+ 6 111+5

D astolic pressure (mig) 75+ 4 76+ 3
Fasting bl ood sugar (ng/dl) 85+ 8 76+ 3
Blood triglyceride (nmy/dl) 142+ 19 144+ 18
Bl ood total cholesterol (ny/dl) 179+ 12 167+ 10°
HDL- Chol esterol (mg/dl) 40+ 4 45+ 5
LDL- Chol esterol (ng/dl) 147+ 20 95+ 6

‘Mean+ S. E.
‘p<0.05 “p<0.01

(Cbesity treatment by Dong-gua Diet and VitaM ne Meal resulted
in significant declines in body weight, body fat, waist
circunference, upper arm circunference, hip circunference, blood

total cholesterol, and LDL-cholesterol. Al of the participants had
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hi gher level of energy, a greater |level of appetite suppression,
and reduced cravings for sweets during the period of obesity
treatnent. It is reasonable to conclude that Dong-gua Diet and
VitaM ne Meal in conbination with an appropriate diet and exercise

plan can facilitate weight |oss.

3. Effect of Wax Gourd on Consti pation

Constipation consists of the slow passage or retention of feca
matter until feces are too hard to pass easily or other
unconfortable synptons occur. It often occurs in the aged, the
obese, and pregnant women (11).

Femal e Sprague-Dawl ey rats, weighing 220 g, received 0.14 ng
| operam de hydrochl oride to induce constipation by I. P. injection
(12) and received oral admnistration of 170 ng wax gourd powder
in 0.4 mM distilled water for 5 days. Control groups were
admi ni stered with physiol ogi cal saline in the sane manner

Table 3 shows the effect of wax gourd powder on constipation
induced by |operamide hydrochloride. Injection of |operanide
hydrochl oride resulted in 64 and 50 % decreases in feces weight and
noi sture content of feces, respectively, as conpared with those in
normal control group. Admnistration of wax gourd resulted in 18
and 14 % decreases in feces weight and noisture content of feces,
respectively, as conpared with those in normal control group. These

results indicate that wax gourd inhibited induction of constipation
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by |operam de hydrochl oride and may increase the noisture content

of the feces and thus stinulate peristalsis (11).

Table 3. Efect of wax gourd on feces weight and moi sture content of

feces of rats received | operam de hydrochl ori de to induce consti pation'

G oup Feces wei ght (g/day) Moi st ure cont ent

of feces (%

Nor mal control 8.48+ 0. 22° 48. 71+ 1. 40°
Consti pated control 3.05+ 0. 29" 24,12+ 0. 45°
Vax gour d 6.92+0.30° 42.04+ 0. 29"

“Walues are neans+ SEM n=10. Wthin a column, values with different

superscripts are significantly different (P<0.05).

4. Effects of Wax Gourd on Fecal Steroid Excretion

A large body of evidence supports the hypothesis that obesity

contributes significantly to the mass  hyperchol est erol em a"
typical of the United States and other affluent societies (13). The
nost significant dietary intervention the population could initiate
to reduce coronary heart disease (CHD) risk would be to attain and
mai ntain ideal body weight. This approach has the potential to
decrease CHD risk substantialy not only by reducing android obesity

but also to reduce plasma |ipids, both chol esterol and

triglyceride.
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Mal e Sprague-Dawl ey rats, weighing on an average 94 g, were fed
experimental diets ad libitumfor 14 days. The diet contained 0.25%
chol esterol and 0.06% Na-cholate. The rats received oral
admnistration of 110 nmg wax gourd powder in 0.4 m distilled
water. Control groups were adninistered wth physiological saline
in the sane manner. Feces were colleted for 2 days between days 13
and 14.

Table 4 shows the effect of wax gourd on fecal excretion of
neutral and acidic steroids. Fecal excretion of neutral and acidic
steroids significantly increased in rats fed wax gourd. Plasma
chol esterol concentration is a function of three factors, dietary
i ntake and absorption, endogenous synthesis, and excretion. The

primary route of cholesterol excretion fromthe body is by biliary

Table 4. Effect of wax gourd on fecal excretion of neutral and

acidic steroids of rats fed chol esterol -enriched diets for 14 days®

Neutral steroids

Acidic
G oups Chol ester ol Copr ost anol steroids
(mo/ day)
Cont r ol 7.75%0.87 0.99+0.74 4.70+0.41
Wax gourd 17.1 +2.8 4,58+ 1. 04 6.89+ 1.32

"Mean+ SEM of 10 rats.
‘Significantly different values between groups are shown by an
asteri sk (P<0.05).
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secretion and excretion in the feces. Cholesterol is converted to
bile acids, followed by biliary secretion of both bile acids and
free cholesterol into the snall intestine. Approxinately 30-60% of
biliary cholesterol is reabsorbed with the renaining excreted in
the feces as neutral sterols (14). The above results indicate that
wax gourd is especially effective in lowering blood cholesterol

| evel s by increasing fecal excretion of cholesterol (11).

5. Concl usin

It is reasonable to conclude that wax gourd has a weight |oss
effect and nay be useful in preventing constipation and

hyper chol est er ol eni a.
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