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Effects of the extracts of coffee beans roasted at different degrees

on liver fat accumulation in rats fed cholesterol-added diets
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Abstract : We examined the effects of the extracts of coffee beans roasted at different degrees on the lipid
metabolism of rats fed cholesterol (Cho)-added diets. Fatty livers along with a significant increase in
triacylglycerol (TG) and Cho levels were observed in rats belonging to the C (Cho-added diet) group.
Although the Cho level was slightly decreased in the S group, with the addition of shallow-roasted coffee
bean extract to Cho-added diet, carnitine palmitoyltransferase activity showed a significantly high value,
and the amount of TG was significantly reduced. In contrast, with the addition of deep-roasted coffee bean
extract to Cho-added diet in the D group, fatty acid synthase activity showed a significantly lower value,
TG and Cho levels were significantly reduced, and a reduction in fatty liver was observed. Moreover,
since the levels of lipid peroxide in plasma and liver decreased in both S and D groups, compared to the C
group, there is a possibility that roasted coffee bean extracts may suppress the progression to nonalcoholic
steatohepatitis.
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Table 1 Composition of experimental diets (%)

Ingredients N diet Cho-added diet

Casein 20.0 20.0
L-Cystine 0.3 0.3
Corn starch 41.7986 41.1736
o-Corn starch 13.2 13.2
Sucrose 10.0 10.0
Corn oil 5.0 5.0
Cellulose 5.0 5.0
Mineral mixture (AIN-93 G) 35 3.5
Vitamin mixture (AIN-93 G) 1.0 1.0
Choline bitartrate 0.2 0.2
t-Butylhydroquinone 0.0014 0.0014
Cholesterol - 0.5
Sodium cholate - 0.125

WE L7z B, I—b—THlWtor ooy s
BE27 VR 7REFEVICLIVE LR HEY
lgH7zDEMY I—L—F(121£224+03mg, ALY
I—b—FI2E 34203 mg HEN TV,

fi LA 7 Table 11278 L7270 AIN-93 G OFLIK % b
LI T7% KMz 5% 23— icihz, 7r 7y TER
MIEL7Z2b D% N & L7z N&IZ Cho 05%, T—
VRS N7 A 0.125% ZRIML T~ 7 CEEMIEL
72b D% Cho N E L, ZTHISEAY 00—k — ik
HE 1% BmML2b0% S &, EHY a—r -5l
Wz 1% mImL-b0% DEE Lz, $72, Cho iR
mEida— v -t & AEoKRERNL 72,

2. ERFMBLURBTERNG

THARERME (k) L Y EEA L7 4 8 SD RHlET v
N (SPF) #FEEEEMW & L THW2, 7 HM N £THIML
flE L7zob, HHTHEZPFHEREICZS LHIIN
BEZ 6L, Mo3#Z 7TILFO>D4REICHT, NEIC
351 EHEE N &%, C B Cho IINAE%, S HEIZIX
SE%, DEICIIDEZHMENS S, 7 v Ma2
Hor—Ic A, Zim22+2C, B 55£10%, 8-20
B () o 12K 2L OB A4 7V, WREBRET
T2 HHEAT Lo AEBLOEARZ 2 HIZ 1 [IH
ELT, FERTHRIHEHEESE, vAa /Xy F
(40 mg/kg/8 mL) & BENENIZH G L CRREE L 720 JEERK
BHR & 0 $RIM L 72 M3 % 12,000 rpm, 4T T 15 430
SrHE L CIAE A 1S, FEEBRICHtT 2 F T-80C THRAFL
7o PRIMAAE S IZHPNR, B RIPHRRIHLAE, R E PRGN
AR, PEHIBNRIAALER A f ) L CEE A ME L7z HFiR
% 0.25M Sucrose * 5 mM Tris-HCI buffer (pH 7.5) T



G RFEATEEE Vol. 53 (2019)

L2tk —EHEHAVCTED ICERROFRLITV, 5K
D OFEE EEEB L BB EOWEICHT 5
T-80C THRAFL 720

B, [EBWEROFAETB L ORESICH 3 2 2]
S L, HRNCEEAH LT RFEI ER T B S DOKRR
15 CEMERR A S L 72,

3. MFEHIVFEFOIBEEDAE

M#EHh @ TG, Cho, HDL Cho, V) ¥JRE (PL) B O
WEHENRIEE (FFA) % ZNZNHDEMESE T3 (k) #o
HEFY M2 HWTHEL 2

ik U722 FIEA S Folch 5120 52 U CIRY % il
WL, oo —EE% N, 7 AKH CLE
IR E Lo, EEEEE L CRIBERE L Lz, &5
2, FFIESm i O 2 E Y % 10% TritonX-100 &5 1 ¥ 7
T8 — )VIZESE L C TG, Cho, PL B X U FFA #% IM4E
EFRABEOBEF v b2 FWCHlE L7z,

4. MPFOTINIA-XESLVM X CEDEIE

MAEF D7)V 3 — A ZHGHETIE () HoflzEx
vy MEHWTHELZ, /2, A VA 2N F
(Bk) BoMEF v F % H\WT ELISA % FA v 5T
e L7z,

5. M¥ES LUFEROBELIEEEDAE

M OBEALIEE %2/ AKRED A SHEL, JUGH O
BALZ B DI BB IZ 7 F Ve Fa ¥y by v
MR THOGHETHIE L 72,

JiT-lii i o 3B EE LB & % Ohkawa 7 & Kosugi 5 '97%
YELZFETHE L, RafEosFwthik
156,000 M" em" X V) ARf i % 5K T TBARS = &
LTHEL,

6. FTEER O fatty acid synthase (FAS) JEMEDBEIE

T B % 025M Sucrose * 1 mM EDTA - 2Na # & &r
5mM Tris-HCI buffer (pH 7.2) THEM: LTI 53 % 45 B
%, LiE% 105000xg, 4C, 60 57O HEL, #H5
N7 LiEEMEERR E L CHW .

FAS %1 % Nepokroeff 550D & 4 L7z Fikic
# U Cilll5E L, NADPH O 4 FW 4R %7 6,220 M cm”
W&o THRAEZRD TFAS M & Lo ABEEZD
L unit % 30C T 1 4712 1 nmol ® NADPH #% {4 & &
OIS hEFEREE L TEL,

7. BT B& & D glucose-6-phosphate dehydrogenase (G6
PDH) EMEDBEIE

BRI L LT FAS [HMEMIEICH W2 b o & [7] UALRE
Fii & M\, G6PDH {51 % Davidson &' 5|2 L
THIsE L, NADPH @4 FWotR% 6,220 M em ™' 12 &
o> CHINE %KD TGPDH Gt & L 720 REZ D
1 unit % 30C T 14712 1 nmol ® NADPH % ¥ & &
LDOIETHIBHFRELE L TELL,

8. ATHER O carnitine palmitoyltransferase (CPT) &4
DBEIE

It & % 0.25M Sucrose + 1 mM EDTA - 2Na % & &
5mM Tris-HCI buffer (pH7.2) TERF:L, ¥lism% 558k
%, L% 9,000xg, 4T, 100MELOEEL, Ho5N
72k % EELO buffer THEE L THIEE R E L THW
726

CPT {ith % Markwell 57D FEEICH#E L THIEL, K
IS & o TH U - # R 055 T 6% % 13,600 M
em' WX o THBEXRD 2, KEEFZ D 1 unit = 30T
T1HMIC Inmol D7 Y VI NV =F U EERT LD
WY LoBEEE L TELL,

9. BREPDEINVEDER
BRI WEIZH R 05 >3y Bk
Lowry 5WOJEICHECTHEL, Witz RD 72,

10. #EEHanIE

EBRE R % mean+SD TR L7z, KHEMOA BEEKR
FENZDWT, SPSS 25 # W T —TERE S EHOITIC X 5
MsEFR, Tukey DL EILIEME 217\ p<0.05 THE L
HE L7,

EBRER

1. k8, BRESLVHEBEES

FERKOORE, BEAED L OMBETERE% Table
2R L7z REBIREBERIZ4BEMICEERZEZ
AONLolz, CHOMBMERIZ NI EEL
WL, a—e—-EimbwEzHEs L S#, DO
IEERED NI LTEBEICEMLZY, CHELY D
BETH o7z C HORRPGHMER S, BRM KB
PH, W ERiMak e b A BRI oA NEELY
BETH o7z T— b —TIMBHS B O NI E &
X, CHI DO, B, HEE R ESER
TEN#HLOMIFEELRDO LN,



2. MEPOIEEE,

TV AT O—VIRINERS v N OFIEHERICRITSREAEORZ 50— —EilihhoRE

Table 2 Effects of shallow and deep roasted coffee bean extracts on body weight, food intake, liver weight, and

adipose tissues weight in SD rats fed on the experimental diet for 28 days.

Groups

N (n=6) C (n=7) S (n=7) D (n=7)
Initial body weight (g) 130.6+5.8 131.0£3.6 130.5+4.4 130.1£4.5
Final body weight (g) 337.6+16.5 3420+ 123 328.6=21.1 322.9%21.0
Body weight gain (g) 207.0*12.2 211.0%11.6 200.2*18.0 191.2%19.2
Total food intake (g) 623.6+46.2 597.3%37.1 599.0 £ 44.4 578.5%£69.3
Liver weight (g) 11.67 = 1.45° 16.79 = 1.66 16.00 £ 2.40° 14.98 £2.20
Perirenal adipose tissue weight (g) 8.59+1.54 7.24%1.12%¢ 479+1.37° 5.30+1.30>¢
Epididymal adipose tissue weight (g) 7.32%2.14 6.01 +1.34%0 4.54+1.00° 432+0.51°
Mesentery adipose tissue weight (g) 4.41+1.05 421%0.77 3.43%£0.91 3.24%0.68

Values are presented as means *
different ; p <<0.05.

SD. Values in the same line with different superscript letters are significantly

Table 3 Effects of shallow and deep roasted coffee bean extracts on plasma lipid, glucose, and insulin concentrations

in SD rats fed on the experimental diet for 28 days.

Groups

N (n=6) Cc (n=7) S (n=7) D (n=7)
Triacylglycerol (mg/dL) 128.3+39.0 104.7+42.6 97.4%23.6 126.9%20.8
Cholesterol (mg/dL) 119.7+18.2* 104.9£27.3%° 90.0+12.1° 92.2+14.3%0
HDL Cholesterol (mg/dL) 76.4%10.3* 44.6+9.2° 445+11.8° 47.7+8.7°
non-HDL Cholesterol (mg/dL) 43.3%+16.1 60.3+20.1 455+83 445+8.6
Phospholipids (mg/dL) 159.9%30.7 128.0=38.4 135.0%9.7 147.8%11.4
Free fatty acids (mEq/dL) 84.4+26.3%" 85.3+16.4 58.6£9.75%¢ 57.7+12.8°
Glucose (mg/dL) 142.6%+9.3 155.2%+16.2 153.9*17.7 155.0*13.7
Insuline (ng/mL) 10.7£2.3 11.0£2.9 94%20 10.0%+3.1

non-HDL Cholesterol = Cholesterol — HDL Cholesterol

Values are presented as means = SD. Values in the same line with different superscript letters are significantly different ;

p<0.05.

JINA-XBELUVI X)) B
MiEFOIFERE % Table 3 1278k L7z, CHD TG ®id

BEINBIVETHBECH- /2 CHOL VR VE
I NFECH L CETEME, 32— — Sl s i

NI L CEHETEL 72 CHOTGRIZH LTS
B E OIS, DEERETEP 724, wIhils
WTCOHEBLEZREDON o7z CREIZBWT,
Cho (X N |2 L CTHATIRME T - 7225, HDL Cho
=IE N B0 60% 12F THEIZIT L, non-HDL Cho
BIIEBETH-o72e T— b —TIEYHEESED Cho &
T CHEL DKL, HDL Cho ®iE C # L ORI A
2o 7275, non-HDL Cho Ild N ELE L XVTH -
2o CTHEOPL®EIINFL DKL, 2 —EilYw
BESHEOPL ®IE, NHOBEIZIEES LWL OO CH
KO EDPoTe CHOFFARIINBLIZEACHMET
Holzns, a—v—SIMMYHEESEEO FFA &1 C #E &
DEBEIED»o720 T2, ZNVa—A&BLTA R
V% Table 3 1Z/R L7, Cho iRIMME3I WD VI~

DA VA YEIINEE CHIVETRBEEZRLL,

3. FiEFOiEEE

i g &% Table 4 12K L7720 C HOBIFE
i, N#ELD g iR TR 28 RIFER T3S
ETHo7e I— b -GBS HORIFYE &%
BLOVABIKLS, BICDHIZBLWIRETHY,
HLoMICEEZLFEDOLNT, C#HD TG &, Cho &
ENFELIDHELCEL, gFlEF T TG ®IXH SR,
Cho =13#9 7 512, #ATHEF C TG #1348 7 f%, Cho &
ORI L2 a— - BBk SHO TG
#, Cho®mIEWIFhd CHIVKMTHY, SEHLC
D Cho DO MICHEEZIIRDO LN o728, S #
DTGRIZCEHIYEZIZIKL, DHD TG &, Cho

=
==8

I

I vn O



G FRFEATEEE Vol. 53 (2019)

Table 4 Effects of shallow and deep roasted coffee bean extracts on hepatic lipid contents in SD rats fed on the
experimental diet for 28 days.

Groups
N (n=6) C (n=7) S (n=7) D (n=7)
Total lipids (mg/g) 47.5+2.8 104.7+18.5 82.1%6.5 55.4%73
(mg/whole) 551.4+46.3 16482+136.4>  1316.9%+244.7¢  823.8*151.8¢
Triacylglycerol (mg/g) 10.0+1.12 51.9+12.1° 33.0+4.7¢ 12.4+4.22
(mg/whole) 115.7*11.3 810.576.7° 532.6+135.6°  186.4%61.8°
Cholesterol (mg/g) 3.5%0.3° 242*5.7° 20.0£2.5% 79+1.5
(mg/whole) 40.3*4.1° 379.4+57.3 318.3+54.1° 115.6*21.1¢
Phospholipids (mg/g) 19.0*1.6° 16.7+1.1° 18.1+1.5%" 18.4+0.9%°
(mg/whole) 220.3 £ 16.8° 265.8+26.3%° 286.2 £ 56.4 271.7+37.7%>
Free fatty acids (uEq/g) 43+0.5° 9.8+2.3P 6.8*2.2¢ 58%0.8%¢
(uEq/whole) 49.7 4.4 153.8+20.3 103.1+33.3¢ 85.8£22.2¢

Values are presented as means = SD. Values in the same line with different superscript letters are significantly different ;
p<0.05.

Table 5 Effects of shallow and deep roasted coffee bean extracts on plasma and hepatic lipid peroxide levels in SD rats
fed on the experimental diet for 28 days.

Groups
N (n=6) C (n=7) S (n=7) D (n=7)
Plasma
MDA (nmol/dL) 702.4+55.9° 675.1£47.6%" 611.5*56.7° 639.9£48.7%°
Liver
TBARS (nmol/g) 129.8+32.8 165.8+17.8 137.7+9.2 132.6+35.5
(nmol/whole) 1509.1 £374.6° 2695.5+356.4° 2120.5£198.4¢ 2023.2 £360.4¢

Values are presented as means + SD. Values in the same line with different superscript letters are significantly different ;
p<0.05.

Table 6 Effects of shallow and deep roasted coffee bean extracts on activity of hepatic fatty acid synthase, glucose-6-
phosphate dehydrogenase, and carnitine palmitoyltransferase in SD rats fed on the experimental diet for 28 days.

Groups
N (n=6) C (n=7) S (n=7) D (n=7)

FAS activity™!

(unit/g) 619.0%116.2° 2982 *37.8 276.1 * 64.6 241.6 = 49.8°

(unit/whole) 7181.6+1405.5°  4904.7=1071.6° 4483.8*+1354.8°  3628.0*673.0°

(unit/mg protein) 13.80 +1.25° 8.69+1.43° 7.05+1.36>¢ 6.50+1.20¢
G6PDH activity™

(unit/g) 5.5%0.7 2.0+0.7° 22+0.8° 1.7+0.5°

(unit/whole) 65.0%14.5° 33.3+10.8 36.1+15.1° 24.8+6.7°

(munit/mg protein) 118.9*15.8 56.3+15.6° 59.0+9.4° 47.1£6.9
CPT activity™

(unit/g) 135.8£29.0=" 117.3+42.1° 194.3 +56.1° 204.2+47.8

(unit/whole) 1561.2%261.1*  1917.9£673.9%° 31254+1271.5° 2958.2%628.8"¢

(unit/mg protein) 9.83 £0.60° 11.12+1.37%¢ 15.06 = 1.60° 12.37 £0.88°

“IOne unit of FAS was expressed as the amount of enzyme required to metabolize 1 nmol of NADPH/min at 30° C.

“2One unit of G6PDH was expressed as the amount of enzyme required to metabolize 1 nmol of NADPH/min at 30° C.
“One unit of CPT was expressed as the amount of enzyme required to produce 1 nmol of acyl carnitine/min at 30° C.
Values are presented as means +SD. Values in the same line with different superscript letters are significantly different ;
p<0.05.
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