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Toxicological safety evaluation of arabica coffea pulp

LIU Chao', CAO Ping-Bo'", ZHANG Shao-Long', WU Shao-Hua', YIN Hai-Fei',
ZHENG Shu-Jun', YANG Yan', DUAN Li-Na', QIU Bi-Li', MEI Li-Bao?, YIN Xue-Bo’
(1. Baoshan Inspection Institute, Key Laboratory of Coffee Quality and Safety, State Administration for Market Regulation,

Baoshan 678000, China; 2. Yunnan Institute of Product Quality Supervision & Inspection, Kunming 650200, China;
3. College of Chemistry and Chemical Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

ABSTRACT: Objective To study the toxicological safety of arabica coffea pulp. Methods The acute oral
toxicity tests, 90-day oral toxicity tests, teratogenicity tests and 3 genetic toxicity tests were conducted on arabica

coffea pulp in accordance with GB 15193.3—2014 National food safety standard-Acute oral toxicity test and other

toxic test methods. Results No obvious signs of poisoning symptoms appeared when the experimental animals were
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given 15.0 g/(kg * BW) of arabica coffea pulp in one time, and there was no death during the observation period,

which indicated that the lethal dose of 50% of coffee pulp for experimental animals was more than 15.0 g/(kg « BW);

during the 90-day oral toxicity test in rats, the rats were able to move freely, their growth and development were in

good condition, and there was no death, there was no obvious change in rats, the blood routine and other indicators

were within the normal value range, and there was no statistically significant difference (P>0.05); no specific damage

and typical pathological and histological changes were observed in anatomical and pathological studies; at a dose of

10.0 g/(kg * BW), the rats showed no obvious embryotoxicity and teratogenic effects; the results of the 3 genetic

toxicity tests were negative, and noagenic effects were seen. Conclusion The arabica coffea pulp has no genetic, no

teratogenic and no toxic under the given test conditions, and has high safety in food development.

KEY WORDS: coffea pulp; acute oral toxicity test; teratogenicity test; genotoxicity test; toxicological evaluation
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J7 hm?, peaE 15.23 7 (Y, PRI ARS 5 A Y 98% LA
o WA SRR S I S BRI R 03 BB A IS
e 2y e R 45%0), AEMMERRET, &
FHE = 50 7 ¢ o SR R R/ R MEAE AN, R
D ERL) EMIES Y BRI MR S R
RS SRR AR R o, IR A4 . EAR . BbE.
GEIEER . T AEETE . PIRAT L BT A R
HAF AL P Mm%, R LREEESR
TR 20L [, SR A BB Ry, AT IR . 4
JREIE | S Sk A S BB 22 SR bl SR R A A £ i
BT IE AR, A2 re AR S 5 2328 A AT DAysl > #1055
V5 YL, IR AT AR T o BN

R IR 5 B 4 R B TR, 4 A RN B B2
it /DA FH OC SCHR G | 28 4 T AR AE KUK 1 A AR B 78 /0 F
g%, 7B PR T e SR B i I & AR, BEAS T R e
MV B e AR, DRI AR IS R S S A TR 50 Sk i SR
et XFIRSHLEGHN A . fil 2 bRk T &
PRIEREAEER Y,

1 HR57®

L1 #Rt5iERF
LI.1 A &

BTz FE AR RROINHESR B AL T 2020 4F 1 HRAZMA
PR [ BH DU TR 2R T el o A RAERE i ) 2
SR AR, ARBETER FIMEAERE AT RORAEE, BCE 5 A
KA R BRI RUREE 30 kg RLLMIMEEERAE G, RIS
N A LRGN (S L SV 52 M WS ik oea L[5 2
THUE, BUTERIKIY, FTHBE, WA R, #5h 11
FEBIIAR TAIRL E5IHK, A48 60 °CHAS T4, 12 h, 78K
FEAhK T 50%, IR R AR, WURIRAE, (T ATEAE

il

AnfR R, FESMEEE R NFET 3.0 g/d, B 60 kg
WETF, WIRE SR H BRI AN 50 mg/(kg « BW).
1.1.2 R R R0

Teh 5 i JF AR B W) (specific pathogen free, SPF)Z% SD
KB BB KM)/IN B (b 5t 430 R AR 5286 s E R A BR A
AD[EHAIES: SCXK(5)2016-0006]; 4k : W1 048
(EFEHYAEYHRERAA, A= F TSN
SCXK(5)2019-0010, bt 5% 48 F) 42 52 56 8 Py B AR A PR A
A, AP RIIE S SCXK(32)2019-0003 . S5 B4 1A 75 36
5h SPF WYL=, Eild 20~25 °C. X i
40%~70%, VFAJHIES: SYXK(H)2019-0005,
1.1.3 &K

TR H 2 (S E =98.0%, [ Sigma A wl); 2
VU Z. 1% (ethylenediaminetetraacetic acid, EDTA) k4l
FE>99.0%) . MERRMIPIEERIE 3.2%, MEETVETFAH);
HEN. BEC. DIHEE. . T EER. SREA.
A5 SRS IR | B BRI N S AL R LR A AR A R
ocal); &L . iR S (35 MEDICA A #]).
1.2 UFE5E%

Sysmex XT-2000 4= A 3} il 53 H1{X . Sysmex CS-2100
4> H sh M EE B AT (H A7 B3R 3EHEAw]); TBA-40FR 42
A #4643 (H 4 TOSHIBA /3 #)); MEDICA-Easylute
Plus &7/ Hr{X (3 E MEDICA A 7]); H-500 JRIEAMHTX
(AR B S0 L A R A DD
1.3 WREHE
13.1 k., PREBRZ o HFHRE

VeI SPF 2% B WIAH/INBURD Wistar Bl R 20 H, /)
FBUAE 18~22 g, KEIKE 180~220 g, iR, MEMR
LZBAER, T ERIEELEN 3 d, WEHFRIL R
)5, MIEFRE GB 15193.3—2014¢ fr S 22 F S hriE A
PEZE IR ) FBR A 15.0 g/(kg « BW)RYMIHESR
B ol AREUIMESR B2 AR5 150.0 g, INZEIE/KE 200 mL,
FTREH S 0.75 g/mL, 45T 3210 16 h S M Er, {Hw]
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FH1TE

HEYOK, hPFRE G — K4 T H it 20 mL/kg « BW 1y
AR, HEB GRS 3 h, EEIWER 14 d, dRT
BRIVAETE I . R ET . AE A FE AR 2,
FARFE I S HEAT M A, BRI SR R AR AL, KA
f@i HBURG BRI, 4% FH S e, A SSas. U A,
TIANE 4L (hematoxylin-eosin staining, HE)Je {4, 7665
T TH A AR
132 K& 90d % A&k

FRYEAE SR H I KIS AT 50 mg/(kg « BW), K
b GB 15193.13—2015¢ & & e E K briE 90 K&
FPERER ), 3t 2.5.5.0.10.0 g/(kg * BW) 3 MFIR4, 4
SASF SRR A 50, 100, 200 £% . FHRIE S BEHL
SRR, LR3I AR — ARG B, A4 20
R, MERESF o RRIEA: FREL 50 g MM e g, Inzg
PE7KZE 200 mL; A2 FRER 100 g MiMESR ALy, fn
AZEIIKZE 200 mL; &4 BRER 200 g WIMES: B2 AR N
RAE, FHFE—REEE LIR(ERES 6 d), X530, i
4 R RRRE 2 I, ZJE 8 1 R MEE 8k 10 mL/kg < BW,
HELLHE TS 90 d, X HEZHE E AE R AR IR K . AU BB SR,
B EOK. BRI RIATE . R, LR 90 d.
TG A B v 5 50 mg/(kg + BW)IR S e Z4MpERe IS, I8
FEIPKBUL, £ 15% EDTA ZH4EE, Mk g
CLANMETTEL . AT B (& 5 . SRJE 5 R BRI . OV
PR B AR L DAL SR AR, TR, OF
iR e s A UK -
133 KABWiRE

HARFE SR HIEAR 50 mg/(kg « BW), HKIEtriE
GB 15193.14—2015 ( &L EFirE BmnleR) , &
11 2.5, 5.0, 10.0 g/(kg * BW) 3 ANFHE 2 AT B2 56, )
HAY T AR 50, 100, 200 1%, F383C 2 Hid,
B HORE AT R B U AR TR BEAL A B B 4 il d]
o, BEREAZR, AR EALT 16 Ho KREF
ZZEMH 6~15 d LIEB MBI AZRY, BR&EO%
TR 250, 500, 1000 mg/mL HI3ZikY), #EH
Yo 1.0 mL/100 g « BW, X HRZHE AR R 28K, HRZ
25, ARy, WA 3 d FR—IRIRER, R KA
EZRYaE.
1.3.4 3 MiEtEF MRk

YNE IRl 2878 G ¥ TA97a. TA98, TA100,
TA102. TA1535 iRIGTAPE, RIEIRME GB 15193.4—2014
(ERELEZFE MERERARE ), LIICHAERK
RS H S 50, 158, 500, 1580, 5000 pg/MLEIAHRE, [
B sEitas X IR . LV (dimethyl sulfoxide, DMSO)
Xof BECRITBH PG B, LE IRUAS I 2544 AT, e s 5%
B SRR I 2R VR G WL B AT A R A
50 HUKRTEALE 25~30 g M/NEUBERL A0 5 40, BRdH 10 1,

M. SR 30 h 453238907, LA 40.0 mg/(kg « BW)Fl&
HI P BETERE 2 BH X HR, R HEARE GB 15193.5—2014 (&
A ERERE LS AR ), i1 2.5.5.0.
10.0 g/(kg » BW) 3 5l 25K 5.0, 10.0. 20.0 g 1
MHES B2 AR A, 226K E 40 mL, FE0MRS), HIAREK
&4 0.125.0.250.,0.500 g/mL 952184, L) 0.02 mL/(kg * BW)
PEHE T, MTIRL AR, Mt 2 Wk, 18RS 24 h, Rk
28328 6 h 5, SMENR ARSI IR B, O BB RS K
HBER, W, Giemsa Yeft . WERA R shnymg Ly
CLANIFIEEL, SRR AT i T g b B, THRE 2
Y 21 41 B (polychromatic erythrocytes, PCE)-5 21 4il ffd (red
blood cell, RBC)I ELA; /1N BRRE 1 20l i H o 1A s AR 56 -
RIEARE GB 15193.8—2014 (&b EEARME /NS
D20 A A B AN L e AR AR ), BRI R
B 5108 0.125, 0.250., 0.500 g/mL (K284, #E &
>4 0.02 mL/(kg * BW), SRR RRI0K, ELEH 5 d.
FEHKHEB RN 13 d, 5 dFEBRERE TS 6 mg/(kg < BW)
FIBOKANE, 5 h FAFE/IN, BORMSEALH F . Giemsa ¢
o, BN 5 R @ik, &Rt 100 4~
AYZAANN, T ALY O R AR R AR
1.4 BUELIE

S%FH SPSS 21.0 FOR WINDOWS #474543#r. 14
& FEERE . WERE . KK BRESNIFRTORL R
AU 225007, aniRJy 2555, M2 S5 20 F0— X5 B 4[]
IR0 LB R T AT REE IR AR BT ZEAN ST B
P AT A Y AR A, R R IE S SO 2255 KA, H
AR BTG T R B T A R B IR Y
ZFFMHE K, SO R TET % o BreR,
WHE 3 SET R E MRk, DL P<0.05 fE R G HASE
PR IR UE

2 HER5HH

2.1 AMEO05MRKEINER

REIE, K. N TICH RIS, TR,
PUR S NP ORIE 7B MNEN (Sl < i e s 13 1 UL S
S5 R RABTHL FE AR AR B2 X NS TR,
HEIEH it (lethal dose of 50%, LDsp)>15.0 g/(kg * BW).,
I LDs5e>15.0 g/(kg « BW)/KFET, BEBRIGEE(ER 1)
22 KR 90dZOFHRELER

T ] 45 A s s B B, BEEAOREE, Bl IR
FUETC S8 50, e B sE T 15 00k A o ST AR I v
ESTENR . AEARARAR . PRIBHR BRI AR A I A I 5
LN, LY RGERKE, SN — R 2 A L5
A HIR R 28 45 41 4% 2 BE R 28 o O W S s 7, F 5 I M 8 2 fii
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(¥ %5 n=10)

Table 1 Acute oral toxicity of arabica coffea pulp in
mice and rats ( x xS, n=10)

WH MA thEe AE/g TE/H  LDs/[g/kg * BW)]
HErE 216+5  334+16 0/10 >15.0
Eﬂﬂﬂﬂi 19246  270+11 0/10 >15.0
HEtE 24.3£0.8 43.7+1.1 0/10 >15.0
\w BEPE 23.5+1.1 37.9+22  0/10 >15.0

221 MRAKE, HREFACHAAFH Y0
UHESR B Z A HEE 90 d, REURIBUE AR, %

AP EB AR R KB, R BN, 2% 415)

®2 MREEFMIIMEREMARGE, #RERAYFIAER

YEERE, BE, BFgR KBRS EA
g, ZRMTEITHE L(P>0.05)(F 2).
222 KRR ik F AR e

A, £ KR SR A L, ik
A TRPREE A 1 JC i M 2 5 (P>0.05) ., AR WIBTHL L
U 2R N N i o QA e 10 7 G ] 4
M. 22 R SR DL RH R . SE B s, ik rp
FIEH LA R F X RA, ZERAFRIT¥EX
(P<0.05), HEEARFR 24l AP V40 & 4 b o T B4, A
PEAR I 5 2 bk EL A A LIS IR, 2SR B S
2T L(P<0.05), (HIAR A A E R EERN . HR&
FEAXTIER S HARKERFHY LGB XL
(P>0.05)(F& 3)-

Y2 ( X s, n=10)

Table 2 Effects of arabica coffea pulp on body weight, food intake and food utilization of rats ( X £s, n=10)

5 F&/[g/(kg * BW)] IhH/g KT/g B/ Bk /g BEYRFZEY%
0 88+5 511427 423427 2300+113 18.4+1.0
" 2.5 88+5 510+23 422422 2265+62 18.6+0.9
e
5.0 88+5 511423 423423 2259+103 18.8+0.7
10.0 885 512425 424%23 2308+133 18.4£1.1
0 863 30117 215415 1742+79 12.3£0.5
i 2.5 86+3 305+20 219+19 172393 12.7+0.7
5.0 85+4 306=10 221+8 1751+69 12.6+0.3
10.0 86+2 302+12 21611 1729+73 12.5£0.5
3 FREERFmNAESR 57 3 KRR MR F AIFZAE( X £, n=10)
Table 3 Effects of arabica coffea pulp on hematology in rats ( x £s, n=10)
e R/ PRy gl mgrEkey  adRRY bR TRHERMEEN BRSNS
[g/kg * BW)] (x10°/L) (x10"%/L) (g/L) (g/L) (x10°/L) T S 1] /s I [ /s
0 4.99+1.12 7.19+0.25 132.32.7 36.7+0.9 1130.1£131.5 14.8+1.8 8.4+0.3
" 2.5 4.25+1.74 7.16£0.37 128.7+11.1 36.1+2.8 1152.2+163.4 14.4+1.1 8.4+0.4
A
5.0 47242 81 7.03+0.47 131.4+7.9 36.9+2.2 1071.3+161.7 14.2+1.1 8.3+0.3
10.0 4.69+1.54 7.42+0.27 136.9+4.1 37.9+1.2 1116.9+168.3 14.6+1.8 8.240.2
0 2.17+1.09 6.71+0.39 126.1+7.6 35.5+1.9 1008.5+139.3 16.6£1.7 8.0+0.3
W 2.5 2.13+1.11 6.66+0.34 128.0+4.2 36.2+1.4 1028.4+108.7 15.8+2.4 8.0+0.5
5.0 2.56+1.26 6.32+0.31% 122.3+5.9 35.1£1.9 1081.6+124.4 15.4+3.0 7.9£0.3
10.0 2.63+1.58 6.65£0.27 127.1£6.8 36.1£1.7 1042.3+128.6 16.7+1.3 8.2+0.3
| FilHL/ BEN M S
i
[¢/kg = BW)] EREEE N TR L 440 /% BAAZ A /% WE TR AN /% RET AN /%
0 14.7+2.4 80.5+2.8 3.2+1.2 1.60+0.72 0.00+0.00
e 2.5 22.6+10.8% 71.5+11.4% 3.9+1.1 1.96+0.53 0.00+0.00
5.0 19.9+6.7 73.3+8.1 43+1.1 2.51+1.00 0.00+0.00
10.0 18.8+5.7 75.745.6 3.7£1.2 1.80+0.57 0.00+0.00
0 21.946.1 70.7+6.9 4.4+1.0 3.09+0.94 0.00+0.00
e 2.5 21.9+5.3 72.145.1 3.2£1.5 2.75+1.19 0.00+0.00
) 5.0 30.3+18.5 64.5£19.0 2.9+1.2 2.32+0.81 0.00+0.00
10.0 18.8+6.9 74.8+8.2 37423 2.68+1.22 0.00+0.00

s 5B H, P<0.05, 5. 10~11 [,



304 B L4 T AR I 2 iR 617 %

223 3K R ARSI G BRI A EL R, MEMESh Rl e S TR, 25
ST R 9 S 56 B 40 4% T 1ML A A H8 B 4 8 AS 4G I BALASE B G L (P<0.05), JoAEM)A78 S0 T8 NS4
IEEETE BN, SFEH LTS bR 5 R g, 225733 W —# -0k, FEBE R IRIRE S, 18] AT DL IR 1 9 41

TGt 5 L (P>0.05)(F 4)- MiRIE, WUZARWSH, o0 8] IR A K & 7 B B on
224 ﬁkﬁm%f%&m%%ﬁ%gh WA LR . Ak, MRS . HARHASTERS
WFoTas R, &4 YRS 5 e E iR e (i 5 % X HRAL LA, 27 IEGT2FE L (P>0.05)(F 5).

Fe 4 PARIEEFFNAEESR 57 3 KRR I A LR FRAVRZNE( X £S, n=10)
Table 4 Effects of arabica coffea pulp on blood biochemistry in rats ( x +s, n=10)

PRI i/ R BRA SR %%%Mﬁ% BEML) HER(GL) AR/ (mmolL) BB RRR - AR
[g/(kg * BW)] BE/(U/L)  FHHRE/(U/L) /(U/L) fif}/(U/L)
0 43.7£7.0 66.9+6.3 54.7£1.9 35.5£1.0 7.71£1.03 79.5£7.5 0.47+0.26
i 2.5 46.8+8.7 66.7£14.9 54.3£2.0 35.1£0.9 7.4240.76 75.3£9.7 0.44+0.23
5.0 44.7+7.7 68.4+9.8 55.5£2.6 36.4£1.4 7.13£1.27 76.6x14.1 0.46+0.19
10.0 46.0+£8.4 61.9+12.0 55.5+2.1 36.1£1.3 7.42+1.31 75.948.3 0.57+0.31
0 44.4+5.7 73.1+9.7 54.7+4.6 37.5+2.7 7.60+0.78 53.3+14.3 0.49+0.35
e 2.5 44.6+8.0 65.7+£7.5 55.443.1 37.6+£2.3 7.80+0.59 47.3+10.0 0.43+0.23
5.0 38.4+6.8 66.3+10.9 52.9+2.7 35.5¢1.8 7.57+1.07 43.747.3 0.47+0.37
10.0 41.747.1 67.0£11.5 52.9£1.6 35.6=1.8 7.08+1.03 47.0+6.8 0.66:0.38
. o MR « _
PE5] A iR ﬂZJﬁ;EZ@ R RIRA i Na"/(mmol/L) ~ K'/(mmol/L) Cl/(mmol/L)
[g/(kg * BW)] /(mmol/L) 4i/(mmol/L)  /(mmol/L)
/(umol/L)
0 5.18+0.65 33.8+43.3 2.3240.51 0.35+0.13 140.1+0.7 4.11£0.29 107.5+1.6
i 2.5 5.76+0.87 33.0+4.1 2.40+0.34 0.41£0.11 141.3+0.9 4.16+0.12 108.6+1.8
5.0 5.03+0.52 36.7+2.6 2.56+0.69 0.35+0.11 139.6+0.9 3.96+0.27 106.9+1.4
10.0 5.47+0.40 34.842.6 2.53+0.57 0.48+0.14 139.3+£0.6 3.99+0.16 107.0£1.6
0 5.37+0.74 39.0+£2.4 1.74+0.36 0.28+0.07 139.8+1.5 3.77+0.16 109.2+1.8
p 2.5 5.53+0.51 37.7+1.5 2.09+0.40 0.32+0.14 139.5+1.6 3.62+0.19 108.0+1.2
A 5.0 5.86+0.86 40.6+6.0 1.81+0.75 0.27+0.09 138.7+1.7 3.71+0.15 107.4+1.9
10.0 5.63+0.79 38.4+2.1 1.80+0.23 0.29+0.12 140.6+2.2 3.69+0.28 109.8+0.9
5 FRIEE-RARONMESR 57 3K R RS E R FZAT( X £, n=10)
Table 5 Effects of arabica coffea pulp on visceral weight in rats (x s, n=10)
M/ . o N .
531 S HE/g /g /g R /g HHE/g
[g/(kg * BW)]
0 489425 2.06+0.12 1.40+0.14 0.44+0.098 12.89+0.98
i 2.5 489422 2.00+0.11 1.30+0.16 0.49+0.19 12.14+£2.40
5.0 487424 2.03+0.09 1.35+0.20 0.46+0.16 13.12+2.00
10.0 492424 2.08+0.10 1.36+0.15 0.46+0.14 13.29£1.59
0 27920 1.89+0.10 0.86+0.06 0.35+0.06 6.99+0.57
e 2.5 285+18 1.83+0.06 0.88+0.09 0.32+0.05 7.53+0.73
5.0 288+9 1.89+0.08 0.89+0.12 0.37+0.09 7.36+1.05
10.0 283+12 1.88+0.10 0.86+0.06 0.37+0.08 7.46£1.60
s A W /e gLpge  (OFAER (S
[g/(kg * BW)] (DFEE/g (PN /g
0 0.98+0.11 3.36+0.25 0.08+0.02 4.07+0.43 1.56+0.16
e 2.5 1.04+0.14 3.10+0.50 0.08+0.03 3.75+0.42 1.45+0.18
5.0 1.06+0.10 3.344+0.44 0.09+0.02 3.95+0.64 1.42+0.16
10.0 1.04+0.10 3.15+0.54 0.08+0.02 3.89+0.25 1.46+0.24
0 0.68+0.07 1.87+£0.12 0.10+0.02 0.55+0.11 0.19+0.03
W 2.5 0.70+0.13 1.92+0.17 0.09+0.02 0.71£0.21 0.17+0.03
5.0 0.73+0.08 1.84+0.18 0.10+0.02 0.74+0.26* 0.21+0.08

10.0 0.76+0.22 1.86+0.20 0.10+0.02 0.53+0.20 0.18+0.04
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225 SNRXEBAKREEFRE S G
FF R R A 36 45 - BoR: SCIRI ], SI0 B &% 0

JRAEARIITEIE B EVE RN, 2 4 IR br 5 x] IR 2H LU AR,

RE R E SRS XRALE, Z2RYEHEITFEX
(P>0.05)(El 1. £ 6),

450 ¢
%%%%VF%EZ-JL(RO.OS)O TS IR 2 g VR Al 400 f m0 g/(kg * BW)

WS RSO 6 A TR ) e MM 8 A 7307 P B AN
SR USRI AN AT R . AR BE 5 250 =10.0 g/(kg * BW)

K fok: XTIRZL 3 2 @Al 2 FUNBEIC 45 X ] bl i = fgg:

RN, AW R 2E0); SR 3 H @l 2 100 |

VR R T O 2 i /N BT A IS L /NS R AR 0t

BE. WERRMEAE . NEE M, HATEHI RN xR 3 HHE ST B Gl
P2 2 UM T DA P i sl SR 6 R 1 A PG

JEHEIR A, AT BN, TIREREEER, %
TRIAT [ i ) S M K BRURE g R AH A A R
PEBAESAE, Bk, RS2 R R 3hd a4 .
23 KEBEIAELER
23.1 B REIEFHEEGHE

YU W) B K R — B RIS B R s AR AE, a2
Mz AL B AREAET G .. FREEZE KBS, —
T oL R AT, AR ILBH B S5, RIS IRAE, AT gRI
M RIET . SREAPRAEE, SWE, FHE. 7
BT BREC EIARE. T mIOE . TERE. S

P 1 BT b Aol SR R ol 272 Bl A B 1 52 i
Fig.l1 Effects of arabica coffea pulp on body weight of
pregnant mice

2.3.2  XREAFINILE Fd

ZiWE B 4T, Z—BURIRIT, Rk
friRE, BERARKMERGICRIFGEITERIER, £
HHRRAE, RRMERSXIEAE R, ZRHTGH %
B (P>0.05)(F& 7)o SFHEAMTRIR . KT PUBAE
Tl ZM LA A L BH B BT o DAk 2 U IR WSS, ok
RIS . KT RE . DU A

F6 FRILRHMMEREN FEEE. BRY. REYKRFEERNZM

Table 6 Effects of arabica coffea pulp on uterine weight, number of implantations, number of corpora lutea and fetal survival

R ugmn FEkiTe BRECS RESCS WIOR/R ERECR elspn T Bt Wi
[/(ke * BW)] FAY, EARM FAEY
0 18 88.99+12.78 16.7£2.2 16.7£2.2 0.8%1.0 15.9+£1.8 0 95.7+£5.3 0 43453
2.5 18 87.51+£16.07 16.6+2.7 16.6+2.7 0.5+£0.6 16.1£2.8 0 96.8+4.7 0 3.2+4.7
5.0 18 90.77+£13.01 17.1£1.8 17.1£1.8 0.8+£1.0 16.3£2.4 0 95.2+6.2 0 4.8+6.2
10.0 18 88.16+14.04 16.8+£2.1 16.8+£2.1 0.5+£0.6 16.3£2.1 0 97.0+£3.6 0 3.0+£3.6

R 7 BRECRRIEESR xR T & B B9S2
Table 7 Effects of arabica coffea pulp on fetal development

L/ AT R MR, PR IfrR K/

[g/(kg * BW)] g g cm cm
0 286 3.64+0.76  3.69+0.32  1.35+0.13
25 289 3.61£0.36  3.72+0.22  1.37£0.15
5.0 294 3.67+£0.61 3.73+0.24  1.37+0.13
10.0 294 3.63+£0.47  3.70+0.20 1.37+0.12

233 BT E B YR
ZRMEOHEB AT ARG, RILEXT R BT
R B AR, EFE OG5 RUE T RERIEE,
KERARBREAN S, DHERTE . BHERTE | IEHERTE
L. X R S A=A P B 5CE D 13 Xe 12
XTHIRRAF A KB, WML )E T IEFRTr R E AR,
A& FWIY o
234 REF AR # R
BN, 250 R AR SR ik B |

FREWRIE . IRRE . RE . B2, BN AIE R
WESRE, 0. M. . 8. SRR R/N., fE .
FAREE, RMERBOWE | BTWRE . B, &S00
Kl wa BN, WORE . Bt PRSI E A
BIEOLE, RUMEHNENER T AL, I & KRS
K, FE AL W— s U & B A4,
24 3TUEEFHIREER
241 WAL RERE

LA 50, 158, 500, 1580, 5000 pg/MM. 5 ST 3Zi4)
AT IR AR . FEMSAIN S9 i, SZikrxt A5
TP KE TA97a, TA98. TA100. TAI102., TA1535 5 #kide
BItR, BIASREECOTEE RO E N, BAHE 2 X B
B2, HIERE RN KR, EZIRRAET, sZialxhi
REMAHELILRE AR, U045 T oNBAPEGE 8). LA 8.40.200,
1000, 5000 pg/MM. 5 /55X WM SR e 52 10 . 5 1404 7 4 B
SRATIRGS, SR RIAMEGEER 9). PIRE S IRIGLE AR
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Table 8 Results of bacterial reverse mutation test (first experiment, n=3)
H/ TA97a TA98 TA100 TA102 TA1535
4151
(pg/Im) -S9 +S9 -S9 +S9 -S9 +S9 -S9 +89 -S9 +S9
50 133+10 144411 3142 3745 145421 157420 246+11 266+20 1343 1445
158 135+14 147+12 3443 39+4 142+13 15510 249+11 272+11 1443 16+4
ZiRY 500 137+16 145418 3442 38+3 144410 157+22 244411 271412 14+4 1542
1580 136+18 139+15 3543 37+6  142+15 159+9 250+13 269+18  15+4 144
5000 138+16 144+15 33+4 39+7 146+11 16348 251+15 267+15 1543 152
=y Epopitl / 145+7 14511 41+4 40+8  152+11 163+7 276+32 288+13 1343 13£5
I E AR AR / 143+5 141449  43+8 4144 15547 160+7 282+13 274427 1344 14+5
b= 37 V)
50.0 1834+72 / 880+12 / / / 1306+69 / / /
e
SR 3.0 / / / / 1802+52 / / / 548+12 /
2-% 5% 20.0 / 1316+128 / 2637472 / 2177+135 / / / 566+17
1,8- ¥k
e 50.0 / / / / / / / 1143+142 / /
R
AR CHAARBUE, £ 9,
#9 AREEERTIRELEREELR, n=3)
Table 9 Results of bacterial reverse mutation test (repeat the experiment, n=3)
15 it/ TA97a TA98 TA100 TA102 TA1535
- (ng/Im) -S9 +S9 -S9 +S9 -S9 +S9 -S9 +S9 -S9 +S9
8 134+14  143+7 38+5 39+2 15615 162+7 25113 271+14 1343 1443
40 135+15 139+17 3745 40+4 154+8 163+10 255+14 265+13 16+3 164
ZiRY 200 13314 13748 3543 3944 149+14  160+13 258+13 268421 145 15+4
1000 130£20  138+10 37+4 3746 149+14 15911 251+14 267+12 1324 1623
5000 129413 139+18 37+6 40+3 159+9 162+10 253412 262+17 164 1443
EYEpoyi / 137+4 135+6 42+1 39+4 155+4 164+4 28249 292+7 12+1 1743
—HAE AR
i / 13948 140+8 40+2 41£2 156%1 163+6 29348 28249 1545 1442
R EH L
50.0 1861+58 / 87117 / / / 1257+142 / / /
YR
R 3.0 / / / / 1830+103 / / / 574+11 /
2-% 34 20.0 / 1313162 / 2634+107 / 2199+41 / / / 593+13
1,8- ¥k
e 50.0 / / / / / / / 1162+131 / /
TR
242 vHILB L A IR T G L (P<0.05) Z W25 A1 W8 22 YL 2T 4 21400
TR AR WAL R ST AL L, 2258 MR H A TR BREEL Y 20%, LW 194
Gii12E B L(P>0.05) . THABEIERALS B IR g, 2257 o ALY/ BB BEAN ML U = A 52 m (3 10).

F 10 FEE ORI L
Table 10 Results of mammalian erythocyte micronucleus test
P I/ SR WEZE PCE $u/ B A TR %K RBC/  PCE % PCE/RBC
[g/(kg * BW)] A PCE ¥u1~ PCE /% A~ A (X +5)
0 5 10000 10 1.00 1000 503 0.50:£0.04
2.5 5 10000 7 0.70 1000 467 0.47+0.03
T 5.0 5 10000 10 1.00 1000 484 0.48+0.03
10.0 5 10000 9 0.90 1000 469 0.47+0.03
AN S 5 10000 169 16.90% 1000 469 0.47+0.03
0 5 10000 8 0.80 1000 466 0.47+0.03
25 5 10000 9 0.90 1000 489 0.49+0.03
i3 5.0 5 10000 8 0.80 1000 456 0.46+0.03
10.0 5 10000 10 1.00 1000 492 0.49:0.04
IR 5 10000 185 18.50% 1000 501 0.50+0.04
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A RARE S & AR X I
AR 2% R i 2D BURE B AN M e (AR AR R R
FAPEXT B LR, 2857 JCGE T2 08 L(P>0.05) . T PRI
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BAHMEX A S M AR, Z2RASKITFE X
(P<0.05), ¢ HH B[ Fir Hv A Fofr vl 312 1z 6F /70N A 15 400 it 42
PRI AS IR 36 R LB B 5 (% 11).

11 NERESAEREFREREER
Table 11 Results of chromosome aberration test in mouse spermatocytes
IR/ = Xﬂl%?éﬂiﬂ@ WY E AR Pk T (0 PR A 1A %@\ﬁilﬂ%}&“ Yot Ry

[g/(kg * BW)] 4 (o A 11 N A 11 NG <1 - S ¥ s Wk W sk BEU EBER%

0 5 500 2 2 0 0 0 0 0 0 0.0

2.5 5 500 4 2 0 0 0 0 0 0 0.0

5.0 5 500 3 4 0 0 0 0 0 0 0.0

10.0 5 500 3 3 0 0 0 0 0 0 0.0
PRI 5 500 10 7 0 0 0 3 0 3 0.6*

3 THES4R

RIGZE R WO, E4AERR A SR EE A, B
P E A Aol S e Stk 2 0 v R M R L N R
LDs>15.0 g/(kg * BW), 90 d & O &R IR 2R, &
Hhim s B, ARKEH REF, KPR Hl kL,
S A ML 1A TR bR . AR ER L IR PRI AE
AKG I B AR B A, 25 S R R L(P>0.05),
SIS T R ARSI S KA R, & EE AR AR L
W SR A, F I iR i A DL S, RO B A AR
FHH 10.0 g/(kg * BW); 7E10.0 g/(kg * BW)FIE T, RIL
SIRTAS Sl i e e Ui (S E R v e el | NG S
5, LAY AN A R N BRORS B (2 PR A5 1)
SRS RN, RUNZSZ YR BREGER] . Bz bR
/1oy N N e b 3 AP e S A e S U1
FrE AR, JRIPR IR

3 2o X AT E S ol i 2R T A U R SR T O
Hr, SounmE R B i 22 e PSR T RR AR, A BT
ME R B e Fr S AR T R R, Bl D3R 1R TS 2 A ERu el
NAibr=is=eiy -
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