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Study on acute toxicity and antioxidant effects of edible Areca catechu
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ABSTRACT: Objective To investigate the acute toxicity and antioxidant effect of Areca catechu extract and its
brine. Methods Acute oral toxicity test of the water extract of 2 kinds of Areca catechu products and their brine,
and the water extract of pickled and dry Areca catechu were studied. With superoxide dismutase (SOD), glutathione
S-transferase (GST) activities and malondialdehyde (MDA) content as indexes, the effects of different samples on
antioxidant enzymes of mice fed with high, medium and low concentrations for 90 d were studied. Results The
LCso values of 2 kinds of Areca catechu products were 69.42 g/(kg-bw) and 38.22 g/(kg-bw), respectively, LCso
values of the pickled fruit and dry fruit were 34.88 g/(kg-bw) and 41.14 g/(kg-bw), respectively, and LCso values of
the brine were more than 4848 g/(kg-bw). The LDso value of Areca catechu products was significantly lower than that
of pickled fruit (P<0.01), but there was no significant difference with that of dried fruit. Areca catechu products and
its brine had no significant effect on SOD activity and MDA content in serum of mice (P>0.05). The GST activity of

each treatment group was lower than that of the control group, and some samples decreased significantly. Conclusion
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According to the classification standard of acute toxicity, Areca catechu products, pickled fruit, dry fruit and brine are

all non-toxic. The test dosage of Areca catechu extracts has no significant impact on the antioxidant effect on mice.

KEY WORDS: edible Areca catechu; acute toxicity; antioxidant
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B PR 3 N . BRI B 128 0.08, 0.04 Al
0.016 g/d, Mt 1 THH 0.06. 0.03 F10.012 g/d, AL 1
K7k 0.012.0.061 F1 0.0025 g/d; i 2 FUE A 2 B Ay
7 0.09., 0.045 F1 0.018 g/d, bk 2 KI7Kh 0.0114. 0.0057
0.0023 g/d, [RIEF I ZE 7K X A4 .

SHNE: ELHEE 90d, BR 1K, A 1dEER
0.5~1 h, RAMRERTEERL R M, MK ETF 4 CokFH AR
BEIM 12 h, MM S ALE 4 °C, 4000 r/min FE.0> 15 min,
I F 3 A T Ak W AL 1§ (superoxide  dismutase,
SOD). N (malondialdehyde, MDA)FIA it H ks 5Lk
# i (glutathione S-transferase, GST)AJIMIE o
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SEURFHE LA Y bR i 22 38R, BUE 43 BT 2R F ST
FEAS ¢ #6536, % SPSS17.0 Siit-4kfhab e,
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PERBALAL . TRFIER GRS 14 d J5/hRIvsE
TR 1R 20 FESL 1L 2RISR . TRARIBUAOE B
Je T BUARTR OREAR, #EH S 29 2~3 min, /DR EPUEL .
&, REHESE., W, AR, RN ELER, 5k
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B s, EUAE R e (AL, ki B . R
B, Wi, BIEEK. 25HF. ZBRESFER.
AR AR AR S O B, RISk, WA
BE Lo HALS Y T -, S AR, FIRSER, bl I E
RIHERS, HBLREIR A AR, oK O REI, SRRSO Rh, XA 5
R AR, B TIAE, SERTICH BRIl &
TIREA, JHERE . Bt s, BT R AR
WaBREAK i, BB MR . RS, KRS ERILHE
PR . /NRIET B ISR AE 1~5h N, RIET-3I 5 h
Je DR B R, R AERE T ELBIARAR, T 20%.

2 ANRARAEIZE /NI AR ISET, EEFPOKIESR, HE
fHEIEH, Wl AT, SR/ MR L BB 5
NGRS, S IREST A/ N AR, 28 2 B
KB 2 PEREEVER LDso>4848 g/(kg-bw), NELBRLEMIIT
3.2 JMERMEME OSSN EFIE

IS 25 RGBT IL2% 30 0T 1 (1) LDso {E-5 i THi
BRI B EZEFP>0.05), B 2 I TR RER
99.02%, 5+ (P<0.01), RKUKHBIEA LDso M TS
SEERRAR, TN TS 9 LDso (HC B #7284k, XfP2E S
ST ZMEKEF LN T TEHE X, BF
GB15193.3-2014 2B (LDso) I i 3 AR, IR AL
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Tab 1 Effects of oral toxicity test of betel nut products and brine on mice

FEdh FRAAA N IET /%

i /(g/kg) 30 38.2 48.4 61.4 78 99.2
AU 1 40 50 60 70 100 100
AU 2 0 0 30 50 80 100
KK 1 0 0 0 0 0 0
7K 2 0 0 0 0 0 0

#2 BEMNTRIPMREOIMSMHIKNNLE
Tab 2 Effects of oral toxicity test of dry fruit and brine on mice
B SR AR /N AL TR /%

il /(g/kg) 30 36.6 44.6 54.4 66.4 81.0

B 1R 10 40 50 60 70 100

B 2 iR 40 50 70 90 90 100

#3 #HEmIREOMSEREFES
Tab 3 Analysis of characteristics of oral toxicity test test in mice
R By PiE 95% & {7 X [A] LDso[g/(kg-bw)]  AH T ANZ I ATAR & /50
B 1 P=-1.294+4.603y, 0.569 26.78~46.10 38.22° 816.32
A 1 TR P=-1.856+5.924y, 0.497 33.36~47.56 41.14* 1091.25
B 2 P=-3.082+5.702y, 0.565 59.24~85.86 69.42° 1263.56
A 2 R P=-1.343+5.558y 0.934 24.82~40.98 34.88° 662.87

1 LDso fH_BARAHRE], 5255 5.3 (P<0.01),
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6 AFESXT PR CEE R UL 4. X M
SOD Pk, BRAUR: | TR AL (0.06 g/d)H B &
FRE(P<0.05)4b, HAEA SOD & 5% I 2R
B (P>0.05). S X BRI AR L, MDA & & A B e, H
HPORGAL 1 ETIREELL(0.08 g/d). AL 2 R 41(0.09 g/d).
AAh 2 B SR I BE4H.(0.045 g/d, 0.018 g/d)H) i K T
N MDA &g, BEHTXSERE TS BR A LAY RE T 1
s, NI Bk B AL 8 MDA &8 TR, HAAbFg
MDA =¥ TR, Hi RIS R B KF(P>0.05). 454
MDA #7286 SOD Ta Ak, SLIR Mk T ISR 4R L
Y BRI B R T —EEA .

FALFILH GST WS F X B, Hfrg T2
FE R ARMRA | RUAD 1 SIRIEL(0.08 g/d). ALbh 2 Rk E
SCIRA1(0.018 g/d) BB/ i K SEHE 2 GST i o4 H W i 3%

TR

4 T it
41 RAEMHIMESMHER

AR & A7 2 Pl AR T 5 148 3% 00 28 R0 25 i 2 3L 0 4
Ay, FEAREAY. B2REY . BRI L R 2R
FERR AN T, AR Y 24 P K n] RE 09 w5 A 32 2
AR AR AR . BERRRIARE . ARSI R LE
BN PR AR AR . TS R A AR Y St T I
IS LR RAR L0213, 3R B & FHAR AR A Sk B S A AR
BTG  ARUGR IR 1) 2 PR %N B LDso 43931
4 69.42 g/(kg-bw)F1 38.22 g/(kg-bw), MEFFIT-SEAY LDso {E
435K 34.88 g/(kgbw)Fl 41.14 g/(kgbw), FRIEZPERENES
G, FERBAL . AT Ry B TR S 45
WIRE A B TRt L 2011 AEAGIN B AR ABE A SR ol I
FEM:/INELAY LDso 233114 68.10 g/(kg-bw)F1 58.40 g/(kg-bw)
wr . FWESEUSHREMES TR LDso>
8335 mg/(kg-bw), T2 2R IR IR S PR G

R4 ER RN RINEHEER RN (1=8)
Table 4 Effects of betel nut samples on antioxidant enzymes in mice (#=8)
FE i FH/(g/d) SOD MDA GST
X R 2H 161.22+23.63 1.04+0.11 5.19+0.39
0.08 203.62+9.74 0.60+0.01" 3.57+0.55™
B 1 0.04 191.82+20.40 0.99:0.01 4.49+0.11
0.016 160.69+33.10 1.00+0.01 3.77+0.54
0.06 125.41+12.53" 0.66+0.06 3.98+0.38"
A 1R 0.03 145.53+10.96 0.65+0.07 3.71£0.18"
0.012 169.42+3.65 0.67+0.01 3.74+0.32"
0.0120 163.06+9.69 1.14+0.02 4.55+0.32
AU 1K 0.0061 188.10+8.48 0.87+0.05 3.82+0.19°
0.0025 188.10+8.48 0.67+0.10 4.69+0.56
0.09 205.52+11.30 0.73+0.02" 4.09+0.27
B 2 0.045 132.40+11.69 0.92+0.01 4.19+0.16
0.018 171.54+9.57 0.70+0.02 3.86+0.08"
0.09 136.22+1.59 1.00+0.07 2.16+0.85"
FAn 2 R 0.045 158.65+6.32 0.60£0.02" 1.61£0.27"
0.018 184.96+15.66 0.57+0.02" 1.92+0.36"
0.0114 195.72:10.98 0.91:0.34 4.07+0.25
AU 2 KK 0.0057 189.42+15.18 0.89+0.08 3.69+0.24"
0.0023 219.89+19.27 0.97+0.03 3.95+0.33"

{E: *P<0.05 257 B3, **P<0.01, ZFMW TP .
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G, KRBTSR/ 1 R S 22 Y 41 A0 AU 1 25 SRR
JBAPE. B, 254 B A WIE AR YGRS 26 I B P AR A
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AN—WRIErZ 816.32 WiFN 1263.56 Wi, wikh 1 FHRA A 2
JE Y LDso 4124 T A— Uk PERZ 1091.25 i1 662.87 15, LA
AR — A LDso Y 1/10 358, — et F A 1 Ak
b 2 R RS B A A I R 81.632 T 126.356 i, {H
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SR A= T R R SR MEL MR ASE A A T [ AT RERE 22, i
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4.2 BRAESIMECHRNENR

TEHUARSTE AL R GE, SOD J2: 3 BR LA A= A% 1k 4
(reactive oxygen species, ROS)H i3 B ) Pr A L,
MDA JZ A8 it E AL 2 4y, L8 B AT S LA o A
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LA, TR A ) ROS 752 S B I B
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MERB I 25T, R T IR -8 b RANGEA 3R A XTE]
& Kerala HiIX A9 S5 AT 11 B R I BERE (9 1 PO 175 1 R 5%
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A10x10%u /J8)6 4~ F AT S 2 ek 42 171 i Zoh R 11 SR 41 3 3
B T R P R BT 7= £, R T A Sy ML ) R e e 7 A Ko
TP SR AL O S RO I E SR, (5 — SR &
Y, KA A — R AP R ARG MR R A U718, S BT AR O
TEREM T A AL R 30 d J5 A2 &/ A R IILTE SOD /K
-, REARBEE IO AE /N 1 B N BT AT T A AT

Chang 5207512 JEAF MBS 23 38 10 2 B 98 St i 4 AR S i,

FAHBREE . 2 S Ak Sl A S Ak 15 (L i (SOD) e AN RE T
55 s AR B %o 1 s 8 B 20 440 M A B8 A0V AR Ui o,
% A 1 SR Mk Ab PR EH (0.06 g/d)SOD it i BL R &
[ (P<0.05)4h, HAv4H SOD ik 55t M4 22 T 3R g 2%
(P>0.05), 1i MDA & Bk H BT R, IR 72 4
B A H LG RE 7G50, A0 ARz B G R R RE AL, MUK
PR 0T 3k Sk R B R R e, SRR B B mT R X Rk 1

P H R R T AR, LS RRAE ) S A AR i DA G
ZE En AR, ARFRRER AL, HIFER 505
MG (TRBUY . AR . 1R AR FEARN RS
JEARDC, B, REWESE T LR &, T 2 A
CIlE&3esione SN

GST AREZM#AE Ha0o, (AT VBRI ALY i 2211
E ) HE - Hamsa FERUBFGE TR A BRI BRI AR |
AN AR BRI K B IO BT AR T e, 25 SR R B A A
Byt /AN IE GST 1S HAMGIER, H 1Co N
115.05 pg/mL, EAT W 1F1E & 4 A bR E R . mF
GST AN P & BEAR i, P40 2 B3 0 GST AR P 2>
BRI, PRI P GST T ol 44 g A5 4% 64 4
JEAEAR o AU IR R AR 255, /NERUM GST ¥
PEBC T X BRA, FRBHIZ0) T A A P B A /N BRUTFIE
FEA AR T, R A R IR O R P S o AR
ko REMPRI X L AN = A F ), A R T ilf—2
AN TR IRART

5 & i

AL E ) SAME S 1. 2 BINTHET
WESE . T ERAKERBOR X /N LDso 43918 69.42, 38.22.,
34.88.41.14 g/(kg'bw), K7KM LDso>4848 g/(kg-bw), %1
AV R UE, BEARRLEY . BB . TR KR T
FERICTEH, HH W AR AR A RO A 2 L A T,
PEIRPH B AT 11 B 04 S 06 ] e o 2202 R AR AR £ 4k
A AL EE SRR 105 S B AR I /NS SOD 1
PE. GST MR MDA 7 f5 52 0 (1 45 R 3% BB S B R
PORAN IR ik R i DA DR R T 32 P N g i 1 S
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