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ABSTRACT

Obesity is the leading metabolic disease in industrialized countries and is closely associated with coronary

heart disease, hypertension, diabetes, and cancer. The objective of this study was to evaluate the anti-adipogenic effects
of two roasted coffee beans, Vietnam robusta (VR) and Ethiopia Mocha Sidamo G2 (ES), as well as fermented coffee
beans with Monascus ruber (MR) mycelium on differentiation of 3T3-L1 preadipocytes. Treatments with 1,000 pg/mL
of hot water extract from coffee beans significantly reduced intracellular lipid accumulation. In addition, VR more
effectively inhibited transcription factors such as PPARy, C/EBPa, FAS, and aP2 compared to ES. Further, ES fermented
with MR showed more effective anti-adipogenic activity than non-fermented ES. These results suggest that VR and
ES inhibit adipocyte differentiation which may contribute to their anti-adipogenic properties.
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Fol oul=o] 22 2417F EoF 30°Co| A A ste] %A
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3T3-L1 preadipocyte?| 23} =

Ao Al-g% 3T3-L1 preadipocyter= ATCC(CL-
193, Manassas, VA, USA)ollA] £oF wgom HE F22
10% bovine calf serum(Gibco BRL Life Technoloies,
Grand Island, NY, USA)¥} 100 units/mL penicillin 2 50
pg/mL streptomycine] &-4% DMEMS o] &3tgloH, &
3 = % AR 25 10% fetal bovine serum(FBS,
HyClone, Logan, UT, USA)¥} 100 units/mL penicillin &
50 pg/mL streptomycin®| -8 DMEMS o] &3}t
PreadipocyteZ 6-well plateo] 1x10° cells/well?] E%
2 seeding % 5 Al¥7} confluent staged] =E3FH 5
ng/mLe] insulin(Sigma-Aldrich, St. Louis, MO, USA)¥}
0.5 mM 3-isobutyl-1-methylxanthine(Sigma—-Aldrich)
2 1 M dexamethasone(Sigma-Aldrich)S 718 10%

stk AAATFE 27 100 g(FEE%: 13~14%)S A FBS-DMEM$& A}-8-3o] o] 57 &3} fFstalon, 3}
Table 1. Description for experimental groups

Groups Description

VR Hot water extracts from Vietnam robusta coffee beans

MR-VR Hot water extracts from Monascus ruber-fermented Vietnam robusta coffee beans

MR-VR10 Hot water extracts from Monascus ruber-fermented Vietnam robusta coffee beans with 10% brown rice
MR-VR20 Hot water extracts from Monascus ruber-fermented Vietnam robusta coffee beans with 20% brown rice
MR-VR30 Hot water extracts from Monascus ruber-fermented Vietnam robusta coffee beans with 30% brown rice

ES Hot water extracts from Ethiopia Mocha Sidamo G2 coffee beans

MR-ES Hot water extracts from Monascus ruber-fermented Ethiopia Mocha Sidamo G2 coffee beans

MR-ES10 Hot water extracts from Monascus ruber-fermented Ethiopia Mocha Sidamo G2 coffee beans with 10% brown rice
MR-ES20 Hot water extracts from Monascus ruber-fermented Ethiopia Mocha Sidamo G2 coffee beans with 20% brown rice
MR-ES30 Hot water extracts from Monascus ruber-fermented Ethiopia Mocha Sidamo G2 coffee beans with 30% brown rice
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Fig. 1. Effect of hot-water extracts of various coffee beans on lipid accumulation during adipocyte differentiation. A, Control; B,
VR; C, MR-VR; D, MR-VR10; E, MR-VR20; F, MR-VR30; G, ES; H, MR-ES; I, MR-ES10; J, MR-ES20; K, MR-ES30. Means
with different letters (a-g) above the bars are significantly different by Duncan's multiple range test (P<0.05). The experimental
groups are the same as in Table 1.

ato] A E3fol| ofste e HARIANE ] T 83 935 Frh20). WA B AFdA = AR FEEC]
o mA= dEe FAsrI= stk PPARy®} C/EBPa & lel—t— %‘%% western blot
3l FAsthFig. 2). MIEW 2R 2E FF9 4749

PPARy2}t C/EBPe Y50 O|X|= S dFFEES Agst VR?EE} olE] 2. ¥ o} B} AThE
A FA FEANA AW ERE B35 adipogenesis G2 Ex9 435S 293 PPARyS C/EBPael W

AL we E£HF9 adipogenic transcription factorg ] o] f-9H o7 A= FS ol 4 ). I

SAA Q] - olgte] fE= o R dEA o o Hoz uALE s HﬂE‘T} il‘i—i e °J—r7ﬂ-4 A5

23k st A 7 T34 Q1 9E5 ek Zlo] PPARY =55 A9

¢} C/EBPacltt. o]e] g dAIAbE S s 23 2 3 Ein a

FrEEdo) o8 Fxlso] ARATAEE A5A LA ER gk

£3A) 71t} PPARy9} C/EBPad] #de 45285 53t

o] A3 lipid droplet A4 2 M) A7) S7F 53 22

Hef 2 EA 3} B E-o] leptin ¥ adiponectin®} aP2 @ FAS

S 2-& adipocytokine®} adipogenic protein &3 &

Control VR MR-VR MR-VR10 ES MR-ES

B-actin
1.2
ab a
— 1 4 e ™ 14 — ab
%) ab el
o o
= T l =3 i
= 084 c c 08
5 2 oo
2 8 c
g 06 1 é‘ 0.6 c
E'i g 04
& 04 o
< w
& S o2
0.2 4 :
0 0
Sample  Control MR-VR MR-VR10 ES MR-ES Sample  Control VR MR-VR  MR-VR10 ES MR-ES
(500 pg/mL) (500 pg/mL)

Fig. 2. Effect of hot-water extracts of various coffee beans on the expression of PPARy and C/EBPa. Means with different letters
(a-c) above the bars are significantly different by Duncan's multiple range test (P<0.05).
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Fig. 3. Effect of hot-water extracts of various coffee beans on the expression of FAS and aP2. Means with different letters (a-d)
above the bars are significantly different by Duncan's multiple range test (P<0.05).
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