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A Study on Dietary Supplement to Reduce Obesity by the Mechanism
of Decreasing Lipid and Carbohydrate Absorption

Seok-Gi Kim*, Guk-Hwan An, Seung-Won Yoon, Young-Chun Lee' and Sang-Do Ha'

BioLab, Research Center
'Department of Food Science and Technology, Chung-Ang University

Pancreatic lipase and o-amylase inhibitory activities in purified extracts of pumpkin and job’s tear were studied.
Pancreatic lipase inhibitory activity was determined by measuring the rate of releasing oleic acid from triolein,
and o-amylase inhibitory activity was determined by iodometric method. The extracts of pumpkin and job’s tear
were purified using silica gel and C-18 gel column chromatographies. Treatment of pumpkin extract (120 pg/mL)
in 3T3-L1. preadipocyte decreased differentiation about 95% and blocked accumulation of lipid. Body weights of
rats fed high-fat diet containing dietary supplement decreased about 13% as compared with those fed only high-
fat diet. These results revealed dietary supplement is a good obesity-reducing material for decreasing lipid and

carbohydrate absorptions.
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AL trioleinol] X 2 HE oleic acide] WEEZ 43S TH
triolein(80 mg), lecithin(10 mg), taurocholic acid(5 mg)E 0.1
M NaCle] 371 0.1 M N-tris(hydroxymethyl)metyl-2-amino
ethanesulfaonic acid(TES, pH 7.0) 9mLol ¥ 587} soni-
cationdle] F=HI%E 712 0.15mLel 0.1mL F 3 lipase(200
units/mL)?} $8F ¢ FEES A7) #F volumeo] 0.4
mL =A 3k 37°ColA 3047} incubationdtITh.
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2% methanol-)8NS 718te] 1087} shakingshdA] &
313, mixtureZ 2000X gollA 2087 ¥4 sty e
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Table 1. Composition of hebal extract and dietary supplement
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Herbal extract Deitary supplement
Herb Weight (g/mL) Components Weight (g/mL)

Cucurbita moschate” 15 Herbal extract 24
Coix lachryma-jobi var. mayuen® 2 Souble dietary fiber 2.8
Glycine max 0.2 Garcinia cambosia 0.3
Rahmannia glutinosa Liboschita 0.8 Oligosaccharide 22
Liriope plaryphylla 1.5

Citrus unshiu MARKOVICH 0.5

Dextract from pumkin.
Yextract from job's tear.

T 714 05mLg 37°CollA 1583 whg AlHE | 9
3] Balsls 1 unitS ARSI Y EAREAIY B4e A

s7] $ste] G dIEZo R 712, 50mM phosphate buffer,
o-amylase(l unit), SHTE LI ¥-882 2mlLE 37°C
A 1587 WA G4 AsiAlel PAks 712, 50 mM
phosphate buffer, o-amylase(l unit), &% FE2E34 S7ITE
et W8 2mLE 37°ColA 15%7F nkAAT
HH-g-o] }*EE Foll= dante-g 9fste] 2 9=A°F 1mL
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Table 2. Composition of control and experimental diet

Control diet (%)  High fat diet (%)
Casein 16 15
Sucrose 10 10
Corn starch 59 31
Lard (80% contained) - 37
Corn oil 5
Cellulose 5 2
Vitamin mix 1 1
Mineral mix 35 35
Choline bitartarate 02 02
DL-Methionine 03 0.3
Energy (keal/100 g) 385 557
Enengy from fat (%) 11.7 59.7

Hhalolo} HiT A S Aol Ee] 3 grouplE 12 87t

2 157 S T 8F7 F9sn
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NG Aol ES HHANR F AHF A AH —ﬁr«] At
W, AF, o]4d%, 7+ 7% A E(GOT; glutamic oxaloace-

tic transaminase, GPT; glutamic pyruvic transaminase) % &
A5 Bae et

-

SAHXZ|
AHAAE HA L TE X FHE =AEeH,
A ol 7452 SPSS 9.02 o83l unpaired t-tes& &
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HE lipase &4 4

#4 lipase &4 ‘,J;G 2] %}_Zj% 3k
A1 &A% lipase(pH 7.0)2} 712 WH-8-A] #
7o) A% lipase’t 712E 0.15mlLE 2
Z¢ WSS 20 unitsmL 7HA e H7hE
o7t ol IA FUHA sttt

4 lipasee] %5 FZ7F 20 units/mLol A FHAHo|mL=
lipase T5S 20 units/mLE 25l 71He] 3 =& 2
4a7) g8l 712E vEER A9 43 015 m7A F

Al 37°CoA 308

015
51 o—l—\_ Flg 1-"]’
4
o ul st F7tat

03 1
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Fig. 1. Initial reaction of pancreatic lipase as affected by
concentration.
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Fig. 2. Effects of substrate concentration on initial reaction rate
of lipase.
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Al: SRS FE22A HA lipase S A B2 2 A
Asl7] S1sh A lipase B4 Al EEE sk %ZF F=
Bol §718ulE olgsted FEGE FHte A FEE
S 25% volume94 ethyl acetate® ©]-83fd 2417+ %?l’ gk
A FZadon A lipase B4 ANE ER1EATHFig.
3). A lipase B4 Al E2S wE Al AL §71
QuljEke- ol8sle] thko g AAstr] s 1k ethyl acetate
ZZ5-5 %231 silica gel? C-18 gel column chromatogra-
phyZ ©]88}91.2.1, silica gel column chromatographyE ©|-&
alo] A lipase B4 A8 B2 Fesh A3 ko] A
lipase B4 A B2-2 20~50% methanol wF oA =7

Uo Blho) o}oilﬂr(Flg 4). Lipase 834807}t =7 U= &
38 molr FE F C-18 column chromatographyE ©]-8-3f
o B3 gﬁr 20% methanol F-& oA 27 lipase 84 A
7t A e ERlskithFg. 5).
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Fig. 3. Inhibitory effects of water and ethyl acetate extracts of
pumpkin on pancreatic lipase activities.

24

Inhibition efficiency (%)

# # #3 # # # # #3

Fig. 4. Inhibitory effects of silica gel fractions of pumpkin
extract on pancreatic lipase activities.

#1: 100%Ethyl Acetate(E.A.), #2: 99%E.A.+1% methanol, #3:
98%E.A.+2% methanol, #4: O95%E.A+5% methanol, #5:
90%E. A +10% methanol, #6: 80%E.A.+20% methanol, #7:
S50%E.A.+50% methanol, #8: 100% methanol.

Inhibition efficiency (%)

Methanol fraction (%)

Fig. 5. Inhibitory effects of C18 gel fractions of pumpkin
extract on pancreatic lipase activities.

== T

T FEEM wrsls FoA E48
volume®] chloroformg ©]&3aled 24|17 &
38 o-amylase &4 AslE e chFg 6). 52
chloroform FZE2 §%5}9 silica gel column chromatog-
raphyE EIF o-amylase &4 A3 8L 20~50% meth-
anol oA =7 VEPE-S FRISHITHFIg. 7). o-amylase
249 A7 A vdew BELS Eop 5 & C18

T2 8RR Aol 17 523

Inhibition efficiency (%)

Job's tear

Job's tear CL.

Fig. 6. Inhibitory effects of water and chloroform extracts of
Job's tear on a-amylase activities.
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Fig. 7. Inhibitory effects of silica gel fractions of Job's tear
extract on -amylase activities.

#1: 100%chloroform(CL), #2: 99%CL+1%
98%CL+2% methanol, #4: 95%CL+5%

90%CL+10% methanol, #6: 80%CL+20%
50%CL+50% methanol, #8: 100% methanol.

methanol, #3:
methanol, #5:
methanol, #7:

30

25 1

20

Inhibition efficiency (%)
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Fig. 8. Inhibitory effects of C18 gel fractions of Job's tear
extract on o-amylase activities.
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(A)
Fig. 9. Treatment for differentiation media (A) and differentiation media+pumpkin extract (120 pg/mL) in 3T3-L1 cell (B), control (C).

©

Table 3. Changes in weight, weight gain and feed efficiency ratio of rats fed experimental and control diet for 8 weeks

weeks

Group 0 4 8 Weight gain (%) FER (%)
o 402.76 £3.06” 465.81£3.02 518.03£3.02 28.62+0.67 0.46+0.06
Cc+D§$? 406.40£0.10 466.92+2.26 509.21+4.51 25.2911.08 041+0.03
HY 407.14+8.34 534.35+4.12 587.24+3.27 44.531£2.58 1.3910.17
H+D S 416.32+0.80 507.61+£5.20 54543 +3.75 31.01£0.65 0.60£0.08
Notes: "C: Control diet. ?Values are meanSD. ®D S: Dietary supplement. H: High fat diet.
7+ FIREEE 52 RIREEAH 39 FEES FA 170
o H7lste] AWM xRS £33l A=E control XS} H|W 160
ZAFEFATH F 150 -
A" "ﬂfn—‘ﬁﬂ 'E*ﬁH-’rE%;é‘% A2 ekA] ¥ control AE P
o vlsh B3t HEEAD AAT AT gwsl AEA A E |
o Auzel 2aph oy, Aol A 240 dopg £ 0|
& I T 5 UYTFEg 9 A, O). 3T3LIe) B3 feE g 107
Az 38 F2EE A A A, $¥ FE5F 120 Ho r
pg/mL AT Al Alxjel] XEA0] dojhis AA XS] 100 ' : ' ' '
23 0 1 2 3 4 5 6 7 8

3}7t ok 59 o]dt= dojutiFig. 9 B).

o

== AE

AY FE A5 2 AlE & 2209} vl
Hol2QES AFT FF ] 8579 AT WHsle} Al
BEL Table 39 7o, AF 7)7bo] At wpat 443
2ol Zof| M 0F] 402.7+3.06 golA 850 5180+123 g
o2 AlFo] Ttk WS B, B Holst HivbA
& Aol ES I HAT & 4064£0.10 goll A 85l
AlFo] 509.2+4.51 golAL, AAA ol A2 o]} H]
g NG HolxEE A AHT & 7P 407.14834 ¢
7} 4163+0.80 goll A 859l 58724327 g 5454+3.75gC
2 HEAE Aol2dES A AAHT o] AT U
o] Aot AF et #Hr} sk Ao® JehHTh
gk AA FollA oA e AlE %kg 7R #7208 AW
g}f _7}0}‘— 01:)\]—01 M__u:] 1}3]—}\1013 “H?ﬂ' o 76

op

A Aolue HAT TuT RAHA AF FWIE et
o} Hlvte] FUHNLS & F AL, TARH st vl

]
AL oA ES S HFHS o] =
FHolthe JAT Z Bk 13% =

AF 7ol A
Hade JeE 2

Week

Fig. 10. Weight changes of rats fed experimental diets and
dietary supplement.

-@ - High fat diet, -[J- High fat diet + dietary supplement, - A -
Control diet, -O- Control diet + dietary supplement.

AFE|ITHFig. 10). ALE && JA] AR oltolM S &
A vt Aol zt 2ol ®lwke] gRle] HE &
AT LXlHPéIOHL?J B AMERE GO vY JRHE A0
< HA] 2T As & F AU
AN AE: 1‘“&7H Mg Ho|RAEL HFLE AR
&7k HAdEaAE *‘_i T o] AN =
< NS B AoR FEHHY, o]F FRls] fl5]
vpe-29} 8HE gioz AEE, AF, dd A &
A 2 dul 2ALe FAsIATt. C57BL6 RS-l 17k &
2 e g QZHEERe] HEbiAE HelxgES 1Y 19
87 ol Fofste] 630“«l Astety oo ek 7 71 A
H(GOT, GPD)%= o #F #3} glo] 71EX]el =3
CHTable 4). AF) ¢ 7& &7 vRiAaE HolzdEe |

2A8L 4FS 7



A g grshe A W7 ES S8 bR Ae] 1 525

Table 4. Effects of dietary supplement on serum GPT and GOT activity on C57BL/6 mouse

GPT (Karmen Unit) GOT (Karmen Uint)
Control 43.0x25" 289+23
Dietary supplement X 1 438+23 282+36
Dietary supplement X 4 420120 287128
YValues are mean+ SD.
Table 5. Effects of dietary supplement on blood biochemical index on rats
BUN" Chol® CK?Y Crea” TGY
Control 173+0.3% 52014 109£5 52543 0.58 £0.02 53.9+4.1
DS” 155+04 21.9+13 11r£3 316 £38 0.55+0.04 459125

YBUN: Blood Urea-Nitorgen. ?Chol: Cholesterol. *Glu: Blood glucose conceniration.

YCK: Creatin kinase activity. ¥Crea: Creatin. ®TG: Triglyceride.
"D S: Dietary supplement.
®Values are mean = SD.

17F tl2o] Bl3le] W3tE o) BF
AdEE Ao Z LRt (Table 5).
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