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Inhibitory Effects of 14 Plants from Mongolia and Myanmar on Lipid
Accumulation in 3T3-L1 and HepG2 Cells
Sukjin Kim, Gun-Hee Kim*

Department of Bio-Health Convergence Major, Duksung Women's University

Abstract

This study examined the antioxidative and lipid accumulation inhibitory effects of 14 plants from Mongolia and Myanmar
on 3T3-L1 and HepG2 cells. The total phenolic and flavonoid contents (TPC and TFC) of 14 plant extracts were measured,
and the antioxidative activities were analyzed using DPPH, ABTS, FRAP, and ORAC. After measuring the pancreatic lipase
levels and performing the thiobarbituric acid assay, the degree of lipid accumulation was determined by lipid (Oil Red O)
staining and triglyceride assay in 3T3-L1 and HepG2 cells. M. paniculate (259.43 mgGAE/qg) and C. benghalensis (130.78
mgNAE/qg) had the highest TPC and TFC, respectively, among the 14 plants. R. acicularis Lindl. had the highest antioxidant
activity in DPPH. The ABTS, FRAR and ORAC results showed that the antioxidant activity of 11 species was higher than
that of the positive control. The pancreatic lipase inhibitory effect of C. angustifolium Scop. was reduced to 23.65% at 0.1
mg/mL, and the level of lipid peroxidation of C. abrorescens Lam. was 0.63 nmol/mg. Five selected plants inhibited the lipid
accumulation and triglyceride content, respectively, in 3T3-L1 and HepG2 cells. These results provide scientific evidence for
developing functional foods using 14 plants from Mongolia and Myanmar, which have antioxidant activities and lipid

accumulation reduction effects.
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LA E
Foplo} F7jel B2 viekhs e 715 dudt
st b} 217] whEe] 71F AP L 43 87 A A

S A T3t 21 Eo] A2]sth(DeFilipps & Krupnick
2018; Urgamal et al. 2018). FAEL2 Foi7 743} A Y
of wet 21 Fol k2 3 AElEd EES 2L 3o
AAEERY oJofE, A%, shE 5 71548 4 089
gt AF7F 71E =L 9l th(Sorokina & Steinbeck 2020).
SEAIRE Q17Fe] Hto] vlwA Y H oA AAshks T =
7Fe] A& A o] &2 AgdA | en 58] gxt vkt
= AlAIA AP 7R wEA AgE s SR 2
Axe] B 9 o]ge thgh o] "ol thFy L 3l
UH(Sternberg et al. 2011; Kang 2012; Choi et al. 2014).
T F7Fe] AE F Rosa acicularis Lindl.3} Caragana
arborescens Lam. & FAH2] o] golate] dH o] Ajuljal=

3} 9o Cordia myxa L= 7He A= o] o} AxA]
JojlA Al FLo] =k HIHATHLewis 1959;
Werkhoven & Salisbury 1966; Meghwal et al. 2014).
Odontuya (2016)% WZW Dasiphora fruticosa Rydb. =
gallic acid & 3570¢] E2j#l==
Zg ol HES /3t A0S ™ Biernasiuk et al
(2015)°ll WEWH  Sanguisorba officinalis L= ellagic,
vanillic & ferulic acids 5 1559 ZE|olES Fshal
o2 BIFATE o] o= Cotoneaster melanocarpa
Lodd., Chamaenerion angustifolium Scop., Ribes altissimum

quercetin glycosides %

Turcz., Glochidion sphaerogynum Kurz, Careaya arborea
Roxb, Microcos paniculate, Mangifera caloneura Kurz,
Calamus arborescens Griff. @ Commelin abenghalensis
S A A7 wdste] Fo fAlo EAVE fleH,
oz N5 AR NE FFse] e 145 AP

Aot
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S Ak (reactive oxygen species, ROS)E 21A|of|A] o]
UA] ARS8 A SOl e MEE, 355
AL Al A EE Ao 2-3%= B AR} ETHL et
al. 2016). A3 FEo e Az Ao A, Al
2] 4% 9 wEstell 2SN AAPA = ME 20k
Aodde] JEFS v st 2EH2E Fast
(Breitenbach & Eckl 2015). o]+ H|9h, |97 G, X
&5, AE =351 9 Fes 5 B AW gt w
2] wEgAdo] g & 4 4EAQl superoxide anion
radical (O,°), singlet oxygen ('0,), hydrogen peroxide
(H,0,) % hydroxyl radical (OH) 52 Z5E H¥EE KT}
AL 71 ARS der] flal AE e A sk A
HAE F AW st o] Al=H]l o] Hasitt
(Blokhina et al. 2003).

HTRe Q& 717k o[ qA] 4xH| ol H]s)] =3 U &
A AAgE Aol 22 duR] BP0 QlEl Al
Aol HstA A== Aol th(Apovian 2016). ZHA
E F3AollA] ROSS] =gk A M2 U Atst ~E
Y25 et o= <Qlgh vhild WA 9 DNA HHo] 55
A= F2UUe] FTHOkuno et al. 2018). Lipoprotein
lipase (LPL) 2 pancreatic lipase 52| XWEs| a4 4
Akg A} ZEAER Fallste] Ak AlEZ =
A1t Wang & Eckel 2019). AUAALE B3 &%

Fgh ke Ao Ao R Hke|o] A
ok wEbA kst aHE SEl A el 24 SAlE
Bl A 23 AT AL HRk QoA a&F]l
714 A= )

SHA, BYh, g gl IR EE 2
sto] A5 Aol EFIRIe] #7F FH]
oA A EZFo] WAgT). o] I Foll ASFAEY AT
vl =lo] H]YEZA XW7H(Nonalcoholic fatty acid liver)S &
S ZItK(Yang et al. 2019). 7kl F/3 A& (Triglyceride, TG)
o] = FAE A S FARE thARE] A

ItshEo] FAEo] bl &3S doT|i, &4 s
2] A3}, 7k 5] veFet 1+ 7s Aol
ZH S dozitk(Benedict & Zhang 2017). Abenavoli
al. (2017)0l] =W Zjsls ¢ SRR o= Aksks
Eg2 A ayjol] oz AWAMIE F T oA A E F4
A, HIGEZA] A 7] A 8H o] HarE Hf Qi)

wepa] 2 AeMe T 2 vk AE 14500
slo] ZEjlE B EetEeo|t gt o]d] wE sl &
A A A A EEa a4 B AE sk oA
7S 9 F 3T3-L1 2 HepG2 Al EolMe] XA =24 E
QA BFE AFotal HA=E A7 715748 2AEA HES
Qe 7% ARE Agstaar A7E ST

o

| 0[O} AR 14Z50] 3T3-L1 9 HepG2 MEOIM XIX £X oix&nt 131

I A7HE o P

1. AISE

A 3wl ARE-%= dulbecco’s modified eagle’s medium
(DMEM) A 2 fetal bovine serum (FBS)= Welgene
(Welgene, Daegu, Korea)ollX] +3FT}. 2,2-Azobis(2-
amidinopropane)dihydrochloride (AAPH), phosphate buffered
saline (PBS), 2,2'-Azino-bis(3-ethyl benzthiazoline-6-sulfonic
acid) (ABTS), 1,1-diphenyl-2-picrylhydrazyl (DPPH), dimethyl
sulfoxide (DMSO) 2 3-(4,5-dimethylthiazol-2-yl)-2,5-dimethyl
tetrazolium bromide (MTT) 5 = 9] =& A]¢F2 Sigma-
Aldrich (Sigma-Aldrich, MO, USA)Z%E 7433t}

2 AR ARE B H PRk AE FEE 1452
A E A A E(IBMRC; International Biological Material
Research Center, Daejeon, Korea)Z5-E] #%F o} AL-8-3}
RO, <Table 1> ATt Alg-2 1459 2= F
ESEES A=Y A & ol &3t HEe 4 FEH
A2 100 mg/mL FEZ DMSO &alate] stockst H,
=70°Cel| HasH Aol ARS-siit.

3.3 E2(Hls ¥ EfE0|E &

% Zg¥ls %S Folin-Denis WS Wy ste] =435}
S thPavel et al. 2006). 50uL AlE<F 50uL folin-
ciocalteu’s phenol reagent2 &-2o4 3% &<t WRSAIZ T
Hk-g-ollof] 2% sodium carbonate (Na,CO;) &< 150 L=
A7vste] oA 2A17F _F ¥HEAIZ] & ELISA plate
reader (Model 680, Bio-Rad Laboratories, Inc., Tokyo,
Japan)E A3t 760 nmellX 3 =E ST & &
2HE TS gallic acid equivalent (GAEYS ©]-8-3F 73
FHo2RE ATt

F ZgHxol= 82 Gurnani et al. (2018)2] W
w2l 20 uL A&, 200 puL diethylene glycolz} 20 uLe] 1N
NaOHE #7Fste] 37°C, 1A7F vESAI AT Wh-g-elle] &3
TE 420mmelA SAsIALH, T St ol e

naringin equivalent (NAE)E ©]-8-3le] A 23}t

4. DPPH radical 2= &%

2= 9 v} A& 14%2] DPPH radical &7% =74
Wahyono et al. (2020)°] WS &85t 2t =&
F5 (005, 0.1, 0.5, 1.0 ¥ 2.0mgmL)Z 343 50
uLe] A&} 150 uLe] 0.3 mM DPPHE A 204 30%7F
HESA7] AL 517 nmellA] B3 52 =359t} Ascorbic acid
& UL E ARESIGITh A8 FE 7Rl HaLste]

tlo rlo

o
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<Table 1> Contents of total polyphenols and total flavonoids of 14 plants from Mongolia and Myanmar

Samples Total polyphenols Total flavonoids
Collected nation Sample NO. Species (mgGAE/g) (mgNAE/g)
Mongolia 1 Cotoneaster melanocarpa Lodd. 105.72+2.80° 61.90+£5.57°
2 Rosa acicularis Lindl. 166.78+5.21¢ 65.24+3.72°
3 Dasiphora fruticosa Rydb. 108.03£3.35°¢ 64.37+3.82°
4 Sanguisorba officinalis L. 167.33+7.26" 109.52:11.90°
5 Chamaenerion angustifolium Scop. 90.23+0.58" 46.27+1.55"
6 Ribes altissimum Turcz. 59.57+£2.21# 70.56+1.67°
7 Caragana arborescens Lam. 14.10£0.611 22.94+1.35%
Myanmar 8 Glochidion sphaerogynum Kurz 180.57+£7.90° 129.84+5.35%
9 Careya arborea Roxb. 164.95+6.574 97.70+10.48°
10 Microcos paniculata 259.43+12.92° 87.78+1.98%
11 Mangifera caloneura Kurz 200.78+9.29° 83.68+4.57¢
12 Calamus arborescens Griff. 110.33+4.44¢ 81.67+7.33¢
13 Commelina benghalensis 171.83+5.35% 130.79£11.50°
14 Cordia myxa L. 26.45+0.41" 46.83+2.21"

Values are expressed as means £ SD of triplicate experiments. Significant differences between means were analyzed using ANOVA with

Duncan’s multiple range test at p<0.05.

free radical &~A 4ol 50%%! ICsy (mg/mL) HE=E
DPPH radical 2278/3-& AA 3T

5. ABTS radical 275 =&

ABTS radical 2275 &7 Wahyono et al. (2020)<]
WHE #Yste] A5tk 74mM ABTSS 2.6 mM
potassium persulfates E3ataL QHEolA 2447k REEAIZ]
F, olZ 734mmolA FFE7}F 0.7+0.027 == PBSE
5]+ 3to ABTS solutions AH&-&F3ATE. 0.05, 0.1, 0.5, 1.0
9 20mg/mLE 343 AlE 20uLel] 180ul ABTS
solutions 3715k daollA 1087 ¥H-SAIZAT BHA|7]
T 732molA FFEE =AY radical 2AF S ICs,
(mg/mL) o2 YeRI o™ ascorbic acid® YNZFOZ
ARE-3I3AT

6. FRAP assay

FRAPHI| gt 3Hiksl €492 Wahyono et al. (2020)2]
HE WEste AMEsdth FRAP 71290 03mM
sodium acetate buffer (pH 3.6), 10mM TPTZ (2,4,6-
tripyridyl-s-triazine) % 20 mM ferric chlorideE 10:1:1 (v/
viv)el HIE2 E9sto] ARSI 96 well plated]] 50 uL
AE2k 150 uL FRAP 71295 Eqtste] fhael A 2087F
HSA17l 3 593 nmoll A &3 =2 =A 33T} Ferrous
sulfates #F AR ¢ B85 AFIS Bl Ao

UGN ZFOZ ascorbic acidE AFE-3FSITH.

7. ORAC assay

B mRke} 2E FEE9] oxygen radical absorbance
capacity (ORAC) %2 Wahyono et al. (2020)¢] W<
HEste] ARESIATE 25 ule] Al e RS
ascorbic acid®ll 150 L] 40nM fluorescein® 3 7}8}<]
37°CellA 387 wuk & 1037 WHgAIH T vhe-9e] 25
uL 150 mM AAPHE 7t ¥ &34 3 =7 (Tecan Infinite
M200, San Jose, CA, USA)E °©]&3}] 90% &<t 3% 7+
Aoz =435} B4 FE=AQ excitation®} emission=
Z}7} 485 nm B 520 nm= A st SA 5T A= Al
FA47M9 H7H+9] area under curve (AUC) #h= 2+

|2k & 2FEZ9] trolox equivalent (TE)E -3+ 3
15 7ol tiSiste] A&kt

)

N

my

8. Pancreatic lipase XMsliEd =3

Pancreatic lipase #|3€4 =42 Lim et al. (2014)9]
WHS WYt ARSI Y. Enzyme buffer (10 mM
MOPS, 1 mM EDTA, pH 6.8)°l porcine pancreatic lipase
£ 25mg/mLE &3 F 4°C, 4000 rpm 2 94 #-2)3}o]
S ARSI 96 well plateel]l AlE 20 pl, enzyme
buffer 6 uLe} 169 pL Tris buffer (100 mM Tris-HCI, 5
mM CaCl,, pH 7.0)2 &83lo] 37°Col|lA 1587F WkS-A1 7
t}. o] ¥k-g-He]]l 10 mM p-nitriphenyl butyrate 5 uL< 3
7Fsle] 37°CollA] 30% &<t shaking incubation A|ZAT}. &
FEE 405 nmollA] 273 tE. Pancreatic lipase A3 E4
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9. TBA assay

T 2 Rkt AE FEEY AE isE 42
Dissanayake et al. (2009)2] ¥R S HEP sl ARSI
0.1 mg/mL Al52} 10 mM llnolenlc acidg =g § 37°Ce
A IAIZE BESAIF T W] 0.05M H,0,9F 0.05M
FeSO,Z A71so] 37°ColA 2417 B9t WAl 3 0.4%
TBAES #7Fsted 95°C water bathollA 158 &<t RHSAIA
th. 2 ¥ butanol 500 pL& H7FsAL 1,000xg, 102 4]
e BENE FREE 532 nmelld SIS AH

& #FE722l malondialdehyde (MDA)E ©|&
3L PN FTLS querceting 0|83 T

10. 3T3-L1 2 HepG2 M| bjF 2 25}

A AT AE 3T3-L1 2 A7 20 Al 3 HepG2
(Human hepatocellular carcinoma cell line) Al E+= SH=FA
EFLHoNN ZF ol AREston, 10% FBS, 1%
penicillin/streptomycine X 3Fe DMEM HJA| & A&-3}e],
37°C, 5% CO, 71141 B3R THUm & Kim 2016).
3T3-L1 M2 £3}= 913l 6 well plateel]l 1x10° cells/mLZ
seeding & MEE confluentdAl ¥iF Tt $-ds] = 2+
3T3-L1 A2 £3} f= 22 MDI (0.5 Mm IBMX 3-
isobutyl-1-methylxanthine, 1 uM DEX % 1 ug/mL insulin)
7} 7V DMEM iR & Aate] 315 = (0283313
of. 27 vl 2Y, 4 Aol= 1 pg/mL insulin®t EZ3HE
A 2 w3kttt 0, 2, 44} AlEoll = HiAI2} 0.1
mg/mL §Eo| FE= 2ol ATsiint. 28] & WA 8
9 &<t DMEM HiA| 2 ZolHA] #2315 fEatith
HepG2 Al #3315 $18] 6 well plateol]l 1x10° cells/mLE
seeding & AMZE24A17F vl ST} v FE HepG2 Al EZo]
3} %= =29l oleic acid (0A)Z 60 uMe} A FE 0.1
mg/mLE *2]atd 247417k HHSAIZ T

11. MTT assay

= E Pkt AEe Alx W 548 ERIsk] flete
MTT assayS ©]-83 3T3-L1 2 HepG2 Aol thdh Al
AELS ZH3IATHARN et al. 2015). WA 3T3-L1 2
HepG2 AlXZE 2x10* cells/well®] FEZ 96 well plated]]
B33 37°C, 5% CO, Z700A 24117 vl &, 7 well
o AJZ(0.1, 02 2 0.4 mg/mL)S H7FIIth. 24717k v
% PBSel =9 MTT (5mg/mL) €94 7+ 20 uL/well®
A2 gk &, X7 wieFeiaitt. o] %- A4dE formazan 2785
g3llsh7] 218l d5e AlASIL DMSOE 100 pL/welldl
A7kt 540 nmollX S8 =E SA I A2 AEES
1:}_% ’\]Oi ARSI 1;]_

=ut 0|20 A=

1459] 3T3-L1 & HepG2 MIZZOIM X|& =& SAxgnt 133

Cell viability (%)=B/Ax100

A: control®] &4% B: A8 AHE AE TH=

12. Oil red O staining
2z ¥ u]Olm} 2150 3T3-L1 2 HepG2 Al ZolA A&
£ = ¥FS glst7] 918 Oil Red O (ORO)
A RS %SH 2439 HKim & Kim 2020). ¥3}
H 3T3-L1 ¥ HepG2 Ao wjgl-S A AstaL, PBSE
2§4 Al A 35T} 3.7% formaldehydeE #H71sle] 158-7F Al
E IZAZ -, §HE AASIAL 60% isopropanol® 3W
A9tk ORO FA RS S/} 6:42 Z93H & 0.2
um filter 2 29 oJ3ste] AR5 ZF wellel ORO £
N 7kl 3087 A F SRTE W AFsIY A
g AEZ U AT drE oz #Est & 2-propanolS
A7¥ste] 540 nmellN FEEE SA3IN M querceting: &
Ao zao g ARt

13. Triglyceride assay

22 9 voku} 420] 3T3-L1 2 HepG2 AN 4

Ay Fhegol| mxeE YIS RIS fI8l Triglyceride-S kit
(Asan Pharm. Co., Ltd. Seoul, Korea)S A}&-3}o] =4319
o} 3} =¥ 3T3-L1 ¥ HepG2 M XE+= PBSZE 33| Al
AL, scraperz 3 T, 94 EElEih. €4 £ F
AF NS AASIAL pelletel] lysis buffer (Tris-EDTA buffer)
£ #7¥ske] 4°C, 12,000 rpmolA 94 2251t 343k
458 80 pLoll enzyme buffer solution 120 pLE #7}ake]
37°CollA 20:&7F WAL & 540 nmollM S8 =5 S48}
Oﬂu} FINETLOZ querceting AMEBFI O™ Thild F=
= BCA "ol 9Jsf HF stirh(Walker 1994).

14. EHAME

2 oAge B 33 oy W ANsgon S48 ghe
SPSS program (ver. 19.0, SPSS Inc., Chicago, USA)2]
ANOVAE
ol gk AR A4S F3l p<0.05

2 AN

A A8}, Duncan’s multiple range test2 Z} 33

FEAIA Fol 1

2] lé 2 FEH 0]

59 AF l*%%‘biﬁ} *‘“’c’l Jﬂ*‘ ﬁ}z}“ a-fi— ‘% *ﬂ :
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715 X a37F BHIE I TH(Young & Woodside 2001).
% Zods S M paniculate (259.43 mgGAE/g)>M.
caloneura Kurz (200.78 mgGAE/g)>G sphaerogynum Kurz
(180.57 mgGAE/g)>C. benghalensis (171.83 mgGAE/g) =
© 2 EA YEsTti<Table 1>. M. caloneura Kurz7t 4%
Mangifera 42 ellagic acid, gallic acid ¥ quinic acid &
B T/ Fuss gt RuERlen & =&
JME F HAZ =& Fgvs TS YeEPHtH(Melo et
al. 2019). Y=3F M caesia, M. quadrifida 2 M. odoraia
indica®] Z€|¥lE ol 77t 69.11, 7274 B 31.06
mgGAE/gS 2 Bi1E Zlo| B3] & =2 M paniculate,

M. caloneura Kurz 2 G sphaerogynum Kurz 5914 34|

o & ETulE TS gl ol mE HUA
A=e] T2 s} B50] el 2102 F5¥tH(Amalina
et al. 2019).

FEolte FvEd RVRAE Ad itk ¢
A, SFEER g 5450 S0 uet ASEEYAE
AAst kst w50] wohal dEA Jdow ast, Nt
2 = =9 T3} B EATHWilliamson et al. 2018).
2E 145 oA C. benghalensis (130.79 mgNAE/g)>G
sphaerogynum Kurz (129.84 mgNAE/g)>S. officinalis L.
(109.52 mgNAE/g) -0 2 F ZefHico|= o] 4 U
B}k O™ C abrorescens Lam.2 22.94 mgNAE/g= 7H
e S HAU<Table 1> 71¥9 Ao @29 C
abrorescens Lam.©] 438t Caragana 4 gallic acid,
luteolin, isoorientin 52| Ze}H o= AES UM 53]
C. sinica E SR o= kol o3t £ 3iks} &
T4 = @ T a3 BIEATHJeon et al
2012). £ AFoM = 71 AR C sinica T ET} C
abrorescens Lam.2] ETtRxo|= o] =52 233
3 YA 13F9] AE 25 C abrorescens Lam. HT}
2 2 ol FE& Eutiico|t RS ERISIGITE wEbA
T 2 HRkt AE 1439 w2 v B SRR
T 3 AR o]F Aol st g AE Hhtst
A7 a50] 5 AoE FEEY T3 B vek AE 14
= Z Z9ds &9 M paniculata ZeFH 0= RS
C. benghalensiso|X AY =7 Uepst=t] ol Eejdss
% H]EFR 0] =21 ellagic acid, hydroxy benzoic acid %
hydroxycinnamic acid 53} Z =A< stilbene, phenolic
alcohol 9] FHeell wh xpo]7h UebtS 2o s dAdkdnt
(GutiErrez-Grijalva et al. 2016).

2. 22 9 0|9t AlZo| SHAISH B
B2 9 okl A% 1459 W4 BHS DPPH,

ABTS, FRAP ¥ ORAC W o=z =43 Ax}= <Table
2>0]] YERATE. DPPHE H| 23] I

o}
L
e 9 FepReol=9t e A HAEREETE 74

U AAE Wol ShelE of Hepdlo] EXrojR] = 7]E o]
fah vlwA 2 AZF o dikslss S8E 5 o
ge] AREAL = W olth(Karadag et al. 2009). DPPH
P 2459 ICs HS 14F 5 1150] 150 pg/mL ©]
ske] #e YEAS ™ R acicularis Lindl. (124.02 pg/mL),
S. officinalis L. (12635 ug/mL), M. caloneura Kurz (128.33
ugmL) 2 C. angustifolium Scop. (133.05 ug/mL) <O 2
%2 DPPH 2HHZ 2753 HAAT<Table 2>, & 3 7]
¢kn} A& (4% vl FATHETC] ascorbic acid®] ICs,
e 4786 ygmLE =2 4tslsS HAT D' Angiolillo
et al. (2018)& R. acicularis Lindl. 7} 433t Rubus 42
DPPH #t)Z &A% A3, ICsy w4l R canina (266.9 ng/
mL), R corymbifera (181.5 ng/mL), R. micrantha (191.8
mg/mL)Z} R. sempervirens L. (259.6 pg/mL)E =2 34t
s} &4o] Yeh o F Eeus o] WSS DPPH
gz A o] gasita Hsnh 2 A=
T ZYusd F SgEkolt el 7HE AYd C
arborescens Lam. ¢] DPPH &}tz A7%0] 74 e A
OS2 U o B R AAAA S gRlsinh

ABTS &tz 4752 potassium persulfate2}2] wHg-oll
o3 AAEE ABTS+7F A= We] dibst Edel ofa) A|A
o] BAE= RS o83 Mlslks 54 WHo|th(Karadag
et al. 2009). = 2 Wk} 21E2] ABTS 2tz &7 &
A39] 1Csy %+ C. arborea Roxb. 2 M. caloneura Kurz
oA 54 ugmLE 7P =A JEREe™ 1459 1Cs, #F B
2 9336 pg/mLE YEFST<Table 2> 4 xSl
ascorbic acid®] ICsy %2 76.41 pg/mL= ABTS &tz &
A &/do] ascorbic acidEt} =2 2]& 11%5°] DPPH 2}
Zr 2750 ICs, Zol 150 pg/mL o]skz o] E=td
1153 Xk 21 SRSk Wadje et al. (2019 C.
arborea Roxb.2] ABTS Oz AATL &0 ©
petroleumether, chloroform % ethyl acetate FZ&ol|4 zt
7} 15926, 128.82 @ 117.54 pg/mLE, ABTS ]z 47]
ol = UeRd A BT oE s @4 SN E =
< st aHE AUl HAEith 2 A AREE
C. arborea Roxb. 9= F& &1, 2% 59 JFo=z
AT Aol tha zpol7t YRGS Zo = ArhE

Fe*'= hydroxyl radical (-OH)3} superoxide radical (O*)
5o AE Fxlai, olyg g0} thet chelating
o] ST AsNESo| FujAE-S A F e
T8E S48k AR o] &-Hrh(Karadag et al. 2009). &
= 9 vk} A 1459 FRAP 2it]Z 47 S-S H+t
391.04 ymol FeSO,/g= D. fruticose rydb. (437.35 pmol
FeSOy/g)7} 7V =& FRAP $H98S Bt} 145 5 C
abrorescens Lam. (14528 umolFeSOy/g)?} C. myxa L.
(284.42 umolFeSOy/g) e A&Jgt  12Fo] N2
ascorbic acid (312.79 umolFeSOy/g)X.t} £ Hitsl &4

2

N i
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< YeRl g0l tidt Hold chelating 442 113
%ich. DPPHS}F ABTS &z 4752 Fduizmot W
S R altissimum Turcz. 7} FRAP 2@ A7%5°] AT
ZFEHT 58 A0 2 Mol R altissimum Turcz. 7} free
radicale 2752 AT 5402 e =ria dAdE
TthShah & Modi 2015). D. fiuticosa Rydb.7} <:3h
Dasiphora 44| D. fruticosa L= tannin (10.68%), flavonoids
(4.37%) ¥ rutin (0.79%)%2 B2 ZToE 48 TRt
I BIEYTHLiu et al. 2016). =3+ Pearson A &
XAz Ze)us ShFa FRAPOIA 4] AaaAS gelst
ATk 2 A+ A F wls FFel 7P A2 C arborescens
Lam.®] FRAP @413} &4o] 7P WA SA = o], 7 Al

el

bojerot A=
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et al. (2017)8] ®3o] wEW M caloneura Kurz7} &3t
Mangifera & FZEE° ORAC 4L A% 2+
ORAC valueZ} 0.01-0.2 mmolTE/gZ et ool H]s|
B =] 2 3 Vb A 559 ORAC Ht 275
mmolTE/gS 2 Yeh} 3iks) a3t 2 A Ade=
&3 o]&d Zo= AdHn. FEfR ol Fko] 7t
=SA C. benghalensis] ORAC value= 3.31 mmolTE/g
o7 7P EA aken e F% ZEhHeolE st o
£ ORAC value 235 EAth Wb ORAC valuedl| &
giE o] fEnk ofue} H[Eg o= Al FIFS w|Zl
U= Madrigal-Carballod et al. (2009)2] 2379} ]38}

¥ =F2] DPPH, ABTS, FRAP ¥ ORAC assay &4+3}

o & Zels dhel Gaks BAO] JRL WATE B 294 B2 9 vkl 4% 14 S50 948 84
EEBEEEES % SIsHr,

ORAC assay= €7 Al7be] Aol w2} peroxyl radical
of oal EAEo] WAE = PG ks SAst A5 3
sbeles S45hs A3 W olth(Karadag et al. 2009). &
Z 9 uekt A& 1459 ORAC values 343 43 C.

arborea Roxb. (3.55mmolTE/g), G sphaerogynum Kurz

(3.34 mmolTE/g), C. benghalensis (3.31 mmolTE/g), M. o] Akx3E &
caloneura Kurz (3.20 mmolTE/g) ¥ D. fiuticose rydb. T FE SRS 7 =

(3.12mmolTE/g) =22 =A Yepgon Fdozadd Z o]

ascorbic acid (1.45 mmolTE/g)lt} 12F9] 2E0] =2
ORAC @41315-8 Yell DPPHS} 2] 12%9] A]&Eo] #
A1ZF dk-gol] oJst gkl a3t wrial WAE T Morales

H}Fz & Lo

<Table 2> Antioxidant activities of 14 plants from Mongolia and Myanmar

3. =22 2! o|eka} AlE2| Pancreatic lipase X5l &4
Pancreatic lipasei= triacylglycerol®] o ~H|2 ZAg-&
2-monoacylglycerol¥} fatty acidZ2 7}paslsle G402
TH AP 2 9] AlEeM SRR A E
SolA AHEEtHLiu et al. 2020). A&
2o FA == oluf XHe] =
%@ gt} Pancreatic lipase®] €43
A3 51 triacylglycerol®] &7} 7hAdte] A|Ho] Ao
238}, FEHA B FoE A
Quercetin @4ts} o] 2 EfRrol=R T4 AW

ooy o

=20 umlo >
3]

= 1= _I‘S)\)\E}‘

Samples DPPH ABTS FRAP ORAC
S*I‘\I“g’le Species ICs (ng/mL) umolFeSO,/g mmol TE/g
1 Cotoneaster melanocarpa Lodd. 149.83+2.19° 57.42+1.77 427.83£1.76* 1.23+0.09¢
2 Rosa acicularis Lindl, 124.02+4.13% 59.35+0.76F 427.94£2.19° 2.57+0.13¢
3 Dasiphora fruticosa Rydb. 143.38+1.39° 82.62+3.04¢ 437.35+1.80° 3.12+0.04*
4 Sanguisorba officinalis L. 126.35£2.49® 60.71£1.20¢ 436.06+1.16* 2.83£0.12°
5 Chamaenerion angustifolium Scop. 133.05£1.76° 74.62+0.35% 429.99+3.06° 2.48+0.05¢
6 Ribes altissimum Turcz. 175.55+4.74 104.70+1.08° 410.74£2.57° 2.13+0.07¢
7 Caragana arborescens Lam. 1367.23+119.60* 310.18+2.70* 145.28+1.14¢ 1.65+0.02°
8 Glochidion sphaerogynum Kurz 144.77+2.74° 55.16+3.33¢ 417.19+0.96* 3.34+0.38
9 Careya arborea Roxb. 138.866.65" 54.41£2.24" 399.68+1.93° 3.55+0.36™
10 Microcos paniculata 139.39+2.42° 554242 29 422.56+0.25 2.76+0.35%
11 Mangifera caloneura Kurz 128.33+5.77% 54.70+2.86 399.81+1.64° 3.20+0.38%
12 Calamus arborescens Griff. 150.85+5.26" 70.71£3.02%" 419.71£5.92° 2.05+0.33
13 Commelina benghalensis 140.87+1.68° 56.92+1.82¢ 415974267 3.3120.19%
14 Cordia myxa L. 340.97+24.29° 210.15+3.75 284.42+6.25 1.18+0.09°
15 Ascorbic acid 47.86+0.45¢ 76.41x1.42° 312.79+3.52° 2.75+0.03"

Values are expressed as means £ SD of triplicate experiments. Significant differences between means were analyzed using ANOVA with

Duncan’s multiple range test at p<0.05.
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<Table 3> Pancreatic lipase inhibition activity and lipid peroxidation level of 14 plants from Mongolia and Myanmar

Pancreatic lipase inhibition

Samples oeRy Lipid peroxidation
Sample NO. Species % MDA (nmol/mg)
1 Cotoneaster melanocarpa Lodd. 18.00+7.07° 1.16£0.16*
2 Rosa acicularis Lindl. 15.82+1.72%¢ 0.74+0.03°"
3 Dasiphora fiuticosa Rydb. 21.33+£2.23° 0.82+0.02%
4 Sanguisorba officinalis L. 18.01+4.14° 0.75+0.01%f
5 Chamaenerion angustifolium Scop. 23.65+£1.94* 0.71+0.01%
6 Ribes altissimum Turcz. 8.04+2.97°% 1.01£0.05°
7 Caragana arborescens Lam. ND 0.63+0.028
8 Glochidion sphaerogynum Kurz 18.23+6.81° 0.83+0.03%
9 Careya arborea Roxb. 8.72+42.11%% 0.86+0.02°
10 Microcos paniculata 8.26:+5.99°¢ 0.95+0.00°
11 Mangifera caloneura Kurz 21.31+8.55* 0.96+0.03°
12 Calamus arborescens Griff. 20.16+5.82° 0.77£0.03%f
13 Commelina benghalensis 13.82:+1.480d 0.81£0.03%
14 Cordia myxa L. 1.71+0.59° 0.96+0.03°
15 Quercetin 16.25+2.63% 0.73£0.02¢

ND indicates not determined. Values are expressed as means + SD of triplicate experiments. Significant differences between means were

analyzed using ANOVA with Duncan’s multiple range test at p<0.05.

F-3l 5= pancreatic lipasedl] H]7[H o2 Ajtsle] &

g8t AIZIo = N 28-S gt BarEo] B =i
PN ETLOZ ALEEAtH(Park et al. 2019). & 230
A1 pancreatic lipase A3 &4 A3 A7, 0.1 mg/mL
Fxo] A8AM C  angustifolium Scop. (23.65%), D.
fruticosa Rydb. (21.33%), M. caloneura Kurz (21.31%),
C. arborescens Griff. (20.16%), G sphaerogynum Kurz
(18.23%) =& =2 pancreatic lipase A3 42 gels}
SO C. abrorescens Lam M= Al A4S elgd 4
NS TH<Table 3> YANZEOZ 2291 quercetin®] pancreatic
lipase A3l 42 16.05%=, 5= 9 vk} A& 145 5
7%5°] quercetin®t} E& A5 48 XAl Buchholz &
Melzig (2015)0l] W=H Zejdls 9 ZefHico|= gtk
1%t &aks} A3 o]0 w2 pancreatic lipase A8 E4d 0]
ABAAE ool B EAYH B A5e] DPPH, ABTS,
FRAP 3 ORAC &3t &4 54 23 & 2FEY 2
vl o] gAksksol WY C abrorescens Lam.3} C.
myxa L. 52| pancreatic lipase A3l &/d¢] 7P & A
RISt w2 % PIRE 2E-9] pancreatic lipase
Azl GAgo] Fhksl EAdel 71l AR wdhE )

2 e o

23t APAte] FaE EHT 2N AF ISk (Lipid

=
peroxidation)e] <Autgo] FAFEI, HF FAE=R

Malondialdehyde (MDA) 52 A& 34bstES A st}
(Morita et al. 2012). A& Ak THIE &4 3 o
2 W3}t 55 B HEAS 4o, 1A A1E 9] alkyl
7] B WA 9] DNASH Agtsto] IAke dozival
B IEATHPoli et al. 1987). o]0l EAF M= Alg2] A
2 HELE SHES linoleic acidE ©]&3F TBA WHo®
MDAz A #alo] <Table 3> Uepdon Agzos &
g HuZE AAst Ad ilskE oA 4S8 Ade
querceting FANZT O 2 AME-3I tHKumar et al. 2003).
A3}, C abrorescens Lam. (0.63 nmol/mg)<C. angustifolium
Scop. (0.71 nmol/mg)<R. acicularis Lindl. (0.74 nmol/mg)
<S. officinalis L. (0.75 nmol/mg)<C. arborescens Griff.
(0.77 nmol/mg) =22 W2 A IkshE e Hlor
14% %t 0.85 nmol/mg= WEFSTH Pzt o= 2291
quercetin®] A& ZikskE 7R 0.72 nmol/mg=, & 4
njQkl A& 14% 5 5%°| quercetind} F-9]H0E X}o] 1}
2 ke A AteE oA aas Jepth 39, B <
TFA A= 14F T 7 52 s 398 Ad M
paniculate®] A2 IAsHE Fhego] 7P WS A0SR o4
FANE, 0.95 nmol/mgl 2 PRt =2 A Fhlst
E gtS Btk o]& Niki et al. (2005)0] Hare upe}
ol 28] Felus o]9lo] Jehid, Aiak Bl whaily

Ex 5o Aol AA AUE A6l FFL MHS
ke,

PO

o
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<Figure 1> Effect of 14 plants from Mongolia and Myanmar on cell viability in 3T3-L1 and HepG2 cell.
Cells were incubated with 100, 200 and 400 pg/mL of extracts for 24 h. Cell viability of the treatment with extracts were determined in (A)
3T3-L1 and (B) HepG2 cell by MTT assay. Values are expressed as means + SD of triplicate experiments. Significant differences between means
were analyzed using ANOVA with Duncan’s multiple range test at p<0.05. DF, Dasiphora fruticosa Rydb.; CA, Chamaenerion angustifolium
Scop.; GS, Glochidion sphaerogynum Kurz; MC, Mangifera caloneura Kurz, CG, Calamus arborescens Griff.; RA, Rosa acicularis Lindl.; SO,
Sanguisorba officinalis L.; CL, Caragana arborescens Lam.; GK, Glochidion sphaerogynum Kurz.

5. 8= % 0/t A2 M = EIt
B2 2 moku} 2o 93 3T3-L1 2 HepG2 AlE2]

AEES <Figure 1>9] YERATE Pancreatic lipase 3] &
3] A FZ 2 vkl A& 5F9] 3T3-L1 M=
AZ2ES 238 A7 NEE HrbelA] e Alxd H]3)
M. caloneura Kurzg A|£)g thE AJE+ 0.2 mg/mLoA]
A3 PEE0] fro|Hog FHsith<Figure 1A>. A4 3%
A E ek =42 B AAS B 9 nekn} AE 5=
o] HepGHIZ AEE 34 23, NEE 7k &2 Al
ol v|a] R acicularis Lindl.Z} C. arborescens Lam.2
0.4 mg/mLelA WA A|8E 0.2 mg/mLollA 2221 A
X AEE FAE HSYU<Figure 1B>. Tomezyk et al.
(2013)°l W= D. fiuticosa Rydb.”} 0.1 mg/mL &5=0l|4]
AZF g A obIER] CCD-18Co%} A7Hfrel o) Al
)l CCD 841 CoTre] A2 =45 Holx| @ter A4
of d B35 Adotal BusigitkmEty B =2eMe

ot

AE gt B F3le] )5 E A oI A
F2E 0.1 mgmL 5= ARSI

6. 2= 2 o|otOf AlE2| 3T3-L1 M=ZOIAM X2 =X 2l =
MR st x| St
B 2 vjokml 21E9] 3T3-L1 AW Al ZolA x| 252

A

=y
a

84S Hrkslr] $18le] MDIE o] 83l A £381=
% QRO gAW oz Hrlslh, B2 2 uekn} 2
14& 5 pancreatic lipase A 37 7P &2 555
Halo] XA 274 AA%5S ettt ORO GA Aok

AE ) AZTE AgFsle] #2408 JeEPATHKraus et al.

% g Ho

RS

2016). E3}¢l 3T3-L1 AIZE ORO GAslaL dr7dS F3l
2 $ 2-propanol® FHE ALFE FEsk] AFsIdich

(Fig. 2A-B). 43}, An|7< Z3] MDIFF g8 Ax=
MDIZ #2]a7] 9 AlEol la] A7 @4o] e
S e BAsion] ol e A3 4 Gt
3.24v1 S7FFATH(p<0.05). & SE
MEE MDIT 23t Mxrtt Z+2F D, fiuticosa Rydb.
(15.51%), C. angustifolium Scop. (24.45%), G sphaerogynum
Kurz (69.10%), M. caloneura Kurz (39.67%) 2 C. arborescens
Griff. (40.87%)°] A4 F4& A a5 Yt
(p<0.05). FdNZTO = 2291 quercetin®] A2 74 oA
a3= 53.08%=F G sphaerogynum KurzZ} B =2 X4
AE 94 8= BHo 559 AR F 7MY =2 395
5101319t} Bocceellino & D’Angelo 2020y &H4ks} 24
o] =25 3T3-L1 A2l A 24 A a7} S7¢
Shthal Bl o thefeh Sk o]= A2 quercetin,
naringenin 5°¢| A& ¥, A& &l L A4 Aksl A=

2 9 viok} 4E2

ﬂl

e
o

o fa .HN'
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<Figure 2> Effect of 14 plants from Mongolia and Myanmar on lipid accumulation in 3T3-L1 cell.
(A) 3T3-L1 cells were stained with Oil Red O and observed under the microscope and (B) quantified lipid accumulation and (C) measured
triglyceride content. Values are expressed as means + SD of triplicate experiments. Significant differences between means were analyzed using
ANOVA with Duncan’s multiple range test at p<0.05. DF, Dasiphora fruticosa Rydb.; CA, Chamaenerion angustifolium Scop.; GS, Glochidion
sphaerogynum Kurz; MC, Mangifera caloneura Kurz; CG, Calamus arborescens Griff.

O ZH AL A vREE At B

=
=
1*8}9111}. B2 9 vok} A% F Fehrwols gl 7}
A

S =% G sphaerogynum Kurze] X2 4 A a7}
7V e ARE Tl ARAIEY AE F2o] EEkE 0]
T 22 duEs Eelskith

AlM T8 AL =gt A xS T3
Aoz ARGHARE APGA E2] FAA o] Fesk 4
= 7:1 © DP Hﬂ 3 01— 1;4 01-_—.1,}_ 7re q_olz%]- E!_]-/\-] EH/\}_;O;?:}
o] f<lo] FJE}(Maqam 2015). whepa] 2 AFollA = 3
L1 A2l MDIE A2i3ief A $4& F= F 52
Hloke A2g A d A AEe] F
3lo] <Figure 2C>ol YERITH MDIE *
L1 Al2ZeN F4 AW S5 33.78 mg/dLE, OAT A2
St A ZelA FA A R 10137 mg/dLE YER 54

Ag AA7ge] 3 S7HEE SARISHATH(p<0.05). &= B
Mot =g AR M| TR S G sphaerogynum
Kurz (35.41 mg/dL), C. arborescens Griff. (36.39 mg/dL),
M. caloneura Kurz (57.98 mg/dL), C. angustifolium Scop.
(60.27 mg/dL), D. fruticosa Rydb. (82.01 mg/dL) To.2
MDIEF 28k A9} vlwsle] o780 AR} ek o
A 3= eReh. Pzl quercetin®] 43 A
Fe 36.79 mg/dLE FE= G sphaerogynum Kurz 3 D.
fruticosa Rydb94- oAl 2ol HolR| gro} Bz T m)
Qbrp B $5d F4 AW oA B BASGT

McMurray et al. (2016)9] WEH AStAEd 2= HE Y|
A AR HFA7]AL, o] 2 1%k AlA| thAte] 7]E Alst
o} HTHS 7 IE AeE ATl T Okuno et al.
(2018)°]l w=w Bk 7 A 2ol S7hE =gl R
YO =2 thAF Zhgo] F7talaA ME el 4kshd 2Eg 2

= gureitky RyEQch B A7 Az, §aksl 3do) =
S B2 B vkl AE 5F0] 3T3-L1 AlZAM 44 A
R gojH oz ] salsl GBS Bt 24

F3he SQlEIT

ok
o
%
td

7. 22 % 0|20t AlZ2| HepG2 MEOIAM XIZ 58 YU 5
ARI 812 o1 E2H

B2 9 vlekhgEe] Ad5HA B 25 9
s HepG2 AlES] OAZ olg3te] A UL F= F
ORO GO H/hsieich. B2 U viok} 4E 143 5
A BSHE o) EE P B 5B AEste] 42
54 o5 A, 19 9RH HoG2 ALE

OROE HAlalal S Faf A2 & A7 sllth<Figure
3A-3B>. A3, OAE ﬂﬂ 0} ] 92 Aol HE] OAE *
g Al Exe AT o] EdslA fFEENen ol 4
Fet A3, A FH 5ol 297 F71FATHp<0.05). 5
9 wekal AES A2t ME= 242 R acicularis Lindl.
(12.71%), S. officinalis L. (31.54%), C. angustifolium Scop.
(30.56%), C. arborescens Lam. (26.41%), G sphaerogynum
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<Figure 3> Effect of 14 plants from Mongolia and Myanmar on lipid accumulation in HepG2 cell.
(A) HepG2 cells were stained with Oil Red O and observed under the microscope and (B) quantified lipid accumulation and (C) measured
triglyceride content. Values are expressed as means + SD of triplicate experiments. Significant differences between means were analyzed using
ANOVA with Duncan’s multiple range test at p<0.05. OA, Oleic acid; RA, Rosa acicularis Lindl.; SO, Sanguisorba officinalis L.; CA,
Chamaenerion angustifolium Scop; CL, Caragana arborescens Lam.; GK, Glochidion sphaerogynum Kurz.

Kurz (21.39%)¢] A& 85 A 345 ERlsiTh. ¢4
2o 2 2291 quercetin®] A& 2] oA 3= 30.68%
2 S officinalis L. 2 C. angustifolium Scop.= quercetin
7 fo]F ZpolE HolA] ot AF 4 oA aWTt e
5 F2lsl ). Balachander et al. (2018)0] w=™ H]Z2}
H¥o]=2l rosmarinic acid®] pancreatic ER kinase®}
inositol-requiring la 28-& &3 AXA| 2EHE JAZ
HepG2 AMxEoX A& F2E A &3& Adrhal By
Stk ESE Wang et al. (2012)°] ™WEW carnosic acide
epidermic growth factor receptor (EGFR)2} mitogen-activated
protein kinase (MAPK)E &%t M| xe] X4 thiE =24
Shtha B EQnh 2 Aol 7MY =2 AE 5485 9
Al AIE BRA S officinalis L.2] RP-HPLC ¥4 A3}, 1]
Zg}H 0| =2 rosmarinic acid @ carnosic acide] ko]
74 =3 carnosol, methyl carnosate $H= =4 4 =<
T}l B ¥ tHOllanketo et al. 2002). Wb B2 2 )
Mt A& 5T T SHtEo|E FEFo] AR wgd
S. officinalis L8] A4 F2 AA|&o] 71 =2 AA4E 5
8 Ad F2o] H|ZTtE o] =9t A E0] oy Aol it
2ol 7 RS A o2 ke

Aol S A 2=} s Al Ee] Fa3 o
A Lo g ARGEAT T 28] SR o] FHEatA 4

)
i &

A Ao 2 Qg 7V Aet, 18, 1 e vk
3l vk @glo] ¢lo] ®rk(Kawano & Cohen 2013). wiet
A B AFLME HepGAl ol OAR 4 A AAS
T3t & A AW TS S48t <Figure 3C>0 A|A| S
Atk HepG2 AlEol|l OAE AE|skA] &2 A5 54 AW

S 32.85 mg/dLE, OATF A2]gh AlE= 105.73 mg/dL
= Ueht 34 AW Aol 309 F7hEE Selshant
(p<0.05). %2 8 Fkl A8 55 Al Axe] F4A
W stS R acicularis Lindl. (58.92mg/dL), S. officinalis
L. (61.60 mg/dL), C. angustifolium Scop. (56.11 mg/dL),
C. arborescens Lam. (68.22 mg/dL), G sphaerogynum Kurz
(67.50 mg/dL)= OAWF At AMxzel H|lwste]
28.90 mg/dL A &35 YERITE FFZET2] quercetin
o] S4 A e 5657 mg/dLE AE 553 FolF
Apoli= HolA| kol F= B vibnl A& 552 ZHAH oA
e T A A EAS FAskdth Saha et al.
(2019)0] WEH 2] Eo] H]FEHR o] Aol fatty acid
synthase (FAS) 2 sterol regulatory element-binding
protein-1 (SREBP-1)f312 248 5 AWAk 4kst 9 7
2 9 RS TR ANSE AT By
AT 7P =S SAAY FF oA 23E B C
angustifolium %2] HPLC-DAD-MS n, UPLC-PDA-MS/
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MS, HPLC-DAD ¥ UPLC-MS/MS ¥4 ZA3}, v Eeth e
o]=<l oenothein B, B-sitosterol % ellagic acid®] $HaFo]
7V E=A AT B A=t Agnieszka et al. 2018).
wEbA 5 2 Rk} AE 55 5 EEfE o= Eo] 7}
A A C angustifolium Scop. 2] T/9AY g=Fo] 71
e A3E ol SR Ao SetReolE ¢ HEet
Rizo|Eg} 7he- &0 ofe] Ao wt Zjol7k RS A
° 2 ke

olde] A3 Fal, o= % PRkt AHE 1459 T £
s 9 ZEhEeolE gtk ofgh ksl A4S gRlskel
T}, H=Shpancreatic lipase 3 A& #bshE d=F oA 249

i

< B3l 242 3T3-L1 ¥ HepG2 MEZoA A A 8 &3
FHAY T oA EAE IS )2 Fol B2
vlokvt 4ES AE AAZ BE A A AZS} AT
A AR %3 oA B0 M Aoz AREth 35 32
W vkt NES A7 4F 2AZ olgah] s AEe
P15, I, AR B4 B EZs Y 37 Aot 2

2 A7 T2 2 v AE 1450 AR 84S
AAA ez Be]7] 913 7% A8E AR 3T3-L1t
HepG2 A|ZoA 21&E 1459] st 2 X4 2] 7] &
IE AFsinh. a2 B VR AE F
4 F IR0l e 47 M paniculata®t C.
benghalensis7} 7§ =T 5= 2 vQk} A& 1459] A
& AFE 2AEA HXE ZR18H] flste] DPPH, ABTS,
FRAP 3 ORACE 413} 8745 1% 434 145 5 12
o] FdHETQ ascorbic acid Wt} =& Fis A4S
Bt} Pancreatic lipase A3l &4 2 A& IikstE 74
a3= 2tz C angustifolium Scop.2} C. abrorescens Lam.
ol 7F4 =AUt} 14%F 5 pancreatic lipase #13f &4 0]
EkE 9] 5%-9] 3T3-L1 AlZA ORO A4 2 573
Ak e 2% A3, G sphaerogynum KurzZb &2
AAEHAE Btk Xd AibstE F oA et =2
7391 58°] HepG2 AMEoIA ORO AW B $4 A 3
&S 4% A, S officinalis L., C. angustifolium Scop.
ol OARF A2]gk Al Ze Hlal 30% A &35 HATh
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