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Abstract

This study was performed to develop new anti-obesity agents from medicinal plants for functional food industry. We
prepared lipase inhibitor-containing ethanol extracts from Desmodium oxyphyllu DC. and its nutritional characteristics, stability
of temperature and pH and physiological functionalities were investigated. Crude lipid content and curde protein content
of ethanol extract from Desmodium oxyphyllum DC. were 26.5% and 5.7%, respectively and its asparagine content was 4,860
mg/100 g, dry basis. The ethanol extracts were also stable from pH 3.0 to pH 9.0 and below 80°C. The ethanol extract
were showed high lipase inhibitory activity of 74.2% and acetylcholinesterase inhibitory activity of 68.4%.
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s dA(RoldHE o183t AlE, FoF a-glucosidase
AfAE R 27 5ol EAHAY HEEH ok (Kim
= 1999). E3E HAREE, 3R] &8, A5, flavonoids
5ol et a-glucosidase®] A3l B4dS FASH] SR
9 2 Juteolin 52 213} tHKim 5 2000). E3L, lipase A
3] A= phosphatidyl choline, F2] Thil 27} o] 2] 25, tannin
22 A E20A ¢EA UckLevinson ML 1977). E3F 1]
ME 7|49 lipase A A 2= Streptomyses toxytriciniZ F-E]

1EY} G T3 A Bvhe AEH A T, 9 7
A%k 5 o2 7K HAASE S, BAY, BAST
TE-ZAAE A% 59 T a¢lo] Hokar H el Caman
S 1994; Tornberg 5 1994; Huang 5 1997; Davis 5 1998;
Rexrode 5 1998; Shoff 5 1998).

AL 28-S ST U e 2= wedtE Edflas

U F lipaseE A sk HHECl dHA AT, AG7HA]
A7 lipase A A| 2 A= Orlistat, Tp3hE ol A A sA]
2= Acarbose”} 7= Qth(Vedula 5 1991). =Wjo| A B|gt
AA| 52 2= oA e E2Y 24 9 AF o] J
< =0 8% &EeA JPHL JE=v(Kim F 2006), 113
O] vi-g- gt &2 capsaicin®] AL 2H A5S $-83 AE,

ABAFEl Xenical(Olistat)o] thefdt YA F5+] lipase A
3 &/do] A= o] Blvt A=A =H &I JthBray T
1999). 212, 9jof Zro] theFgt lipase A13|A|7} Al&ou v
AESZHE BAE AT @A FDAY] 5Q1=]o] AlgE| 1L
Ql+= &H|9HA| = Sibutramine(serotonin-norepine phrine reuptake
inhibitor)} Orlistat(Xenical) 2E % c}oFst gnut A A E9]
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Abd3kE mlu|gt A Slok

wehA] A2 52 22 T X2 59 A=
A7FAFoIU YJorE 2AE st K (Lee 5 2011)
olA 560F °oF& AE9] gt FEEES AXT F olE
9] lipase A3l /& S5t lipase A3l B0 =2 =5
=9 Z38)(Desmodium oxyphyllum DC)E ZF Aldts}o],
o|E9 P F& 21 5= RAlste] Basigich & Aol
A& lipase AsiEds 3 =552 23 (Desmodium
oxyphyllum DC.) 559 ¥4+ 2%, pH H34 2 A

97154 5 2Asdck

LI

1. & M=

E Ao A ARt 25352 ZrE(Desmodium oxyphyllum
DC)+= 20099 =0 e AL S5 a7IedoNA =35t
o 40T I3 AxR7|olA ART T ZA Zeta] Ea7]o] @
I EH5te] 20 mesh EEAZ HA 2 A 2E AHESHAT

2. Aok & 717]

Lipase A3l &4 A oll= &4 porcine pancreatic lipase
(Type 11, Sigma-Aldrich Co.)& AMESI 1L, 7|22+ triolein
(Sigma-Aldrich Co.)2 A3} .2, buffer &) Zofl&= TES(N-Tris
(hydroxymethyl)methyl-2-aminoethanesulfonic acid), taurocholic acid,
gum arabia(Sigma-Aldrich Co.)& ARSI 1L, THAA|fo 2=
bathocuproine(2-9-dimethyl-4-7-diphenyl-1,10-phenanthroline,
Sigma-Aldrich Co.)& ARE-3}% .

AMLE AF7712 54 A 23 oll= UV spectrophotometer
(Thermo Labsystems Multiscan, Finland)2} 1413-2]7](Supra-22K,
Hanil Co., Korea) AH§5HT, THij BAol ON AF55
X17](Vario Max CN., Germanny), §7]& £4] o} ICP(Varian
Co. US.A)S Ag3tgTh

FE29 M=

Ha 10 g& 80% oEhE 200 mlE P31 40 Col| A 48
A7k 323 3 8,000 rpm& 2 2087 94 £2]8}a rotary
evaporatorE ©|-§3to] ¢t FET o T Axste] &
=2 A=tk

oA @

B
=
T

4. Lipase XNall &M =&

Lipase®] A3 242 Bitou 5(1999)¢] ¥g U= HF
A|A triolein @ 2HE AP == oleic acidE ZF 5t A 3|
AL A&t 7182 0.1M NaClo] A71E 0.IN TES(M-Tris
(hydroxymethyl) methyl-2-aminoethanesulfonic acid) buffer(pH

2

ich

7.0) 9 mlo] trioein(120 mg), gum arabic(90 mg), taurocholic acid(
10.16 mg)S Y31 587} sonicationd}o] A X3}t Lipase &
&AL 95 U8 N2 § 48 M(pancreatic lipase, 500 U/
ml) 50 i, A ZFEE 50 w4 ng/ml), 7] A-LH 300 s A
Fetol HERa7} 400 w7k HES A2 F, 37CA 30
27 W

8440 & AAE oleic acid®] ATFL Zapf 5(1981)9]
ol weh S48k &, A4RhE F §Eg-8-H(incubation
mixture) 0.4 mlo]| 2%(v/v) of|gr-Zo] Z 3+ chloroform/n-hexane
(D&Y 3 mE F7ksto] 102 ¢ gk & AHEe
(2,000xg)ske] 52 AABHHTE 7] copper ¥H-5-H 1.0
i H7Fste] oAl 107 ¢ 2= &, 1027 A&
(2,000xg)8}az, F2H 2] AAE] copper salts7} 35 o]
Q1+ organic phase 1.0 mlE F3}o] 0.05%(w/v) 3-tert-buyl-4-
hydroxyanisol©] 3ZgHg 0.1%(w/v) bathocuproine-chloroform-g-
A 0.5 mE S5t 1087 vk 3 480 mofl A SF=E
=5ssct

Inhibition activity(%) = (A—B)/Ax100
A: Enzyme activity without inhibitor
B: Enzyme activity with inhibitor

5. Lipase MallE2&elw =52 212 F529| Y
MR ME2|7|ss

AR E-2 AOACH] wat 24813t &, 482 105TC
A 7taie R, oy gkl A4 A7 (Elementar, Ger-
many) 2 EA43}5 0, ZX| RS Soxhlet extraction method =,
B ERFE 550TC JH o R BAsglon, &3k I
2 Ao g sHbsigth FU14E e 54 Eafste
ICP(Varian. Nederland)2 £A]3}¢ch.

Table 1. Analysis conditions of HPLC for determination
of organic acids and free amino acids

Requester Organic acids Free amino acids
Instrument Waters 2695 Waters 2965
YMC Cig column AccQ-Tag Column
Column
(3.9x150 mm, 5 rm) (3.9x150 mm, 4 ym)
Temp.(column) 35T 37C
uv FLD
Detector
(214 nm) (Ex. 250 nm, Em. 395 nm)
. 0.02M KH,PO4 0.14M sodium acetate
Mobile phase . .
(pH 2.8) 60% acetonitrile gadient
Flow rate 0.7 m¢/min 1 ml/min
Injection vol. 10 L 10 b
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SEgT {714 SRS HPLC(Waters, 2695)2, ofn] At
32 Accq-tag method(Waters, USA)E AM&-5to] AA g
3 HPLC(Waters 2965, FLD)Z2 £ 5} % tTable 1).

d L FEES 60, 80 E 100 Tof|A] 608 RHEAX1
z S45tich pH M-S AFY AA Al
E&No) A, T4, EZEE E58HS 7ste] pH 3.0,
4.0, 5.0, 6.0, 7.0, 8.0 L 9.00] F=&E 23t t}2, 60& HH-3-
AlZ]1aL, ohA] pH 7.0 2 BEATL & BEBAHS SHSHATE

FEEY Ar|sAer B HATA ) LI-
diphenyl-2-picrylhydrazyl(DPPH) 2] £H3-& o]-831= Blois(1958)
o Woz ZAsiich Al& 200 o] DPPH -&4(DPPH
12.5 mgS EtOH 100 mlo]] &-3f) 800 lE 7}5F & 1087 |t
SAZIZL 525 mo| A FFEE St A7 TV 2T
o} @e wlzakgc

=]

o

ol

Frkst BR(%)=[1— {A(X &71)-B(Blank) }/C(T 27)]<100

SOD +AFEAJ-S Markland 5(1974)2] B of wjat A| 2
20 g Fhet  FAskeha A Rs] Je AFEAE pH
822 243t T TCBE ALY 50 mE 835 & A= H
O 2 AME3IATE A|ZEH 950 who] 50 102 24 mM pyrogallol
& A7kstel 20 molx 27] 287k0) FHE FAHEE 23

sho] MRS B W7h7e} ulwst
SOD £ AREA(0-LA(A 27~ BRA =T} A Z1]*100

Xanthine oxidase A3 &AJ(Kim 5 2008)& t}2i} ZHo]
ZA 354 0.1 M potassium phosphate buffer(pH 7.5) 600 1
o 1 mm=Z =2l A& 100 WS 7}t 1 mM xanthineS
=Q 714 &9 200 wE A7k 7)ol xanthine
oxidase(0.2 U/ml) 100 wlE 7}8te] 37°ColA] 587 BF2 A7
3 1 N HCI 200 02 7}3he] ¥hS-S R AJATH o]d 12,000
pmOE 1087 €4 Belele] wld A2 ¥ A4 e
acidE 292 nmoj|A] =33}

Xanthine oxidase A3} A (%)=
[1—{A(A &71)-B(Blank)/C(t] 2)}]x100

Angiotensin I-converting Enzyme(ACE) |3} 842 Cushman
& Cheung(1971)9] ®of whe} oh33} Zo] S43¢ich &,
A7 Hof FU G5 ethyl acetateE A 2|dt] d2 F&Y
50 0E rabbit-lung powdero| 4] &3t ACE £ 150 ple}
712 &N (pH 8.32] 100 mM sodium borate 258N 2.5 mfo]]

300 mM NaCIZ} 25 mg Hip-His-Leu& £3f]) 50 (e} 2 &

& EEko| Zuae 54 155

37T A 3087 ¥-&-A1Z] T | N HCIZ 9h8-& FAAIH
t}. o] ¥h-g-olof J-E| & o] L} 2= hippuric acid®] 92 228 nm
oA FFEE St AEsHL Al F FJ7HE gz
7= sl AL Poock

Jo

ACE A3f Z4(%)=
H{C(H =) —T(A = A 271}/ {C(H =) —B(71 2 A 2]
T)}1x100

Acetylcholinesterase(AChE) #]3}| €-43-2 EllmantH(Lee 5 2008)
S A3t 24359t 0.1 M sodium phosphate buffer(pH
7.3) 110 pbE @31, & 491 acetylthiocholinesterase(0.8 U/ml) 30
S gL & ER AoFQ] 5, S-dithiobis-2-nitrobenzoic acid(DTNB)
£ 20 E 7}t 4lojE £ 7]& QI acetylthiocholine chloride
£ 30 0 7Fste] 37CoA 60& F<F B3 =<1 S-thio-2-
nitrobenzoate®] A4 FHE 415 nmoj| A A3} T}

AChE A3l 4J(%)={1— (A &/ =)} x100

24 &3 842wl 0.1 unit®] thrombing 23t FH
v =] of pH 7.0¢] 14kehE-8-Hofl 834121 0.6%2] fibrinogen
= FYstq 133t AFH 7)o A= 25 WE FRT
paper diskE 31 37CoIA 6X17t WA & Ewsle] 2
71& 545t @A &3 EA4e m=2 FEA|SHtH(Fayek &
El-Sayed 1980).

Table 2. General component contents of lipase inhibitor-
containing extracts from Desmodium oxyphyllum DC.

General components(%)

Energyl)
Extracts Carbo- Crude  Crude  Crude
(kcal) )
hydrates  protein fat ash
EtOH Ex.  458.0 63.5 5.7 26.5 42
Plant” 331.0 80.1 135 2.0 43
Water Ex.  323.0 80.7 13.0 0.9 52

Y FAO/WHO energy conversion coefficient application.
& Dry basis.
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Table 3. Mineral contents of lipase inhibitor-containing extracts from Desmodium oxyphyllum DC.

(Unit: mg/100 g, dry basis)

Minerals
Extracts - -
Mg Ca K Si Al P Fe B Mn Cu Na Ni Zn
EtOH Ex. 43 1.3 80.4 0.6 0.02 45 1.0 0.1 0.07 0.05 5.8 0.15 0.1
Plant” 21.6 70.8 89.7 0.4 0.06 19.1 34 0.3 1.24 0.22 4.9 0.16 0.5
Water Ex. 309 45.7 115.6 0.5 0.03 384 1.1 0.3 1.60 0.11 8.1 0.23 1.2
D Dry basis.

Table 4. Free amino acid contents of the various extracts
from Desmodium oxyphyllum DC. (Unit: mg/100 g, dry basis)

Amino acids EtOH Plant Ex. Water Ex.
Alanine 1,587 3,546 1,947
Arginine 555 2,795 1,763
Asparagine 4,860 3,365 2,505
Aspartic acid 2,033 4,757 5,864
Glutamic acid 1,526 4,427 2,523
Histidine 527 4,455 1,566
Proline 282 4,718 1,007
Leucine 917 980 1,312
Lysine 846 1,651 979
Methionine 504 884 666
Phenylalanine 1,557 8,751 1,774
H-Proline 1,707 1,839 2,156
Serine 817 6,043 2,495
Threonine 517 2,474 991
Tryptophan 1,209 966 906
Tyrosine 588 4,384 1,233
Valine 1,131 3,726 1,593

Table 5. Organic acid contents of the various extracts from

Desmodium oxyphyllum DC. (Unit: mg/100 g, dry basis)

Amino acids EtOH Plant Ex. Water Ex.
Malic acid 11,244 2,004 9,248
Succinic acid 1,108 258 n.d
Citric acid 204 nd" nd
Oxalic acid 708 nd 738
Tartaric acid 3,532 6,920 4,066

Y n.d: not detected.

oA Ao 265%2 A EA} B 2EERT Lo}, 20
Wz e ST B 2EB0 A8 A EeE g
Suct A Y 202 HA) 3=l Uitk weA of

9 Zo] oetE FEEONA XA FFo]l 2 AN 5=

ZaE]of gFE o] Sl lipase A3l B4 52 27540l
erE FEEONA +3d s TS W =552
ZagE gt FEEE ARG 7|54 AEAA &
£3t= Ao o 488 AR ARH

T8 E%%" Zae A4 AAd= 28T 4
& 59 dEFol ¢t "ZD"“L Q1T 2 S
o] 38.4 mg%, 45.7 mg%E =& IS Uehfglod, JEre
FEEL FUIAE o] vl HA x3tEo] U

StA, 8 otu|iAl F5F2 BT oehE FE2E 25 4
EA°) vgt] A= AA FHElo] USI(Table 4), §7]
Ab 3RS S5 A3, ofekE FEE)= malic acid, tartaric
5%°] = AN

7, 53] &

o
-

acid®?} succinic acid £
acid®} tartaric acidS

, £3] malic
7 ol sl 1ichTable 5).

2) 22 pH 2HE Y

=559 Zarg|o] o] = lipase A3l B4 =9 4t

A= o-8/dat ﬁ\-@rﬂﬂr el HgdE Es7] IshA, lipase
AsEds T oeE FE529 2= HpH FHE =

AV thFig. 1).
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Fig. 1. Thermostability of lipase inhibitor-containing ethanol
extracts from Desmodium oxyphyllum DC.
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Fig. 2. pH stability of lipase inhibitor-containing ethanol
extracts from Desmodium oxyphyllum DC.

Lipase inhibitory activity (%)

=559 A et FEEL 100T A= 40T} H]
3w A B o] 16.1% FAsHH oL, 80T/ = Do
Zsto] lipase A3 &/do] ZA WolA|A] @ot Fel v
HYRS & 5 AU wEbA A Ao g o83 off of
Arol 12Ae] FAo] 7Fsd ALE AlrHAL o= 4
F 2229 9 ¢FYA(Kim SK 2004)3} Aol 3t A7HE et
t}.
gHE, oghE FEE9] pHoll thigk 84S pH 2.00 4 %
§] pH 9.07}2] ZA}st A3}, Fig. 29} Zro] pH 3.004] pH 9.0
7HA] Bl G- pH H Yol A skt 19t 22 lipase
A &4 24 T =5=9 ZaE| 9 pH g2 o]
E WAAIE AxgAod A0 2 AFHE o, 2373 Y
ol A1 2] thekgt pHOll el o] A= P Ao FH

22 H

£ oo r

3) Mz2|7|sd

Lipase A3} 24o] 940 £559| 212 ek 33
29 Fa 7S A A3, Table 631 o] lipase
A3 EAL 74.2%= 4519 1L, acetylcholinesterase A3 &+
A= 684%E ¢ =2 E4S eIt 13, oErY
)75 QAL 1S kT webA] A E(Lee 5 2011)
oA & v = ARR AYE E5w9 Zdaele o

B®e 2282 gofdt ofn| ity 2718 9 & F0] §7]4
52 SRS QL FAlol & Wikt g Aol ¢

FHER2FH lipase AsfEdS /WLt 7] 4F 4
Aol -5-8-3taLA} lipase A3l B/Jo] 93] M oA 2F
ArE =559 Z312(Desmodium oxyphyllum DC.) of|&h-2
329 PR LE, pH FHAT A4 5L 5
Hotsich. Lipae ASIEAE BH3 E5e) 278 oeks
2280 Q3 WY FFS 27 26.5%Sk 5.7%0| 9T
FE]ota| = AkO 2 asparagine®} tryptophan $HFo] ZFZ) 4,860
ng/AZEZE 100 g 1209 ng/AZEZE 100 g02 B 22ER
o =tk B3 55 24099 ofeE 552 pH 3.0~
9.0, 80°C o]sto A vl FFSHIL, ol et B 75
& 5789 2, lipase A3 B2 742%, 3 A/ Acetyl-
cholinesterase A3l BAL 68.4%= v F =2 FA]S e
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