< 2% eS8 (Scopus) <LK BRI
\ « BUIPHOEE I Fl 5% DOAJ o oL BT
2 i * % CHE2F3CH) CA * LB D BITICSTPCD

o Bell (RRAFHE SCHY) FSTA o B DA BITIRCCSE
SCIENCE AND TECHNOLOGY OF FOOD INDUSTRY o HAF A ARG LG Bt IS T o W ER B DI TIA
o ST i (WICD) 7% o [ 2: P2 Sino Med
o fr SRbE S TR R I B RO % H s — iR T
¥ HT]  ISSN 1002-0306  CN 11-1759/TS & ARS: 2—399

Vi B BERE A M SR B Y o AT BRI R I M B 2 VT

wEE, T 3, HAM, K %, K#HAB, R F

o-Glucosidase Inhibitory Activity and Safety Evaluation of Branch and Leaf Extracts of Phyllanthus acidus
HOU Rungeng, DING Xiao, YANG Liying, ZHANG Man, ZHANG Yingjun, and ZHAO Ping

TELRIHIE View online: https:/doi.org/10.13386/j.issn1002-0306.2022070054

TRAT RIS HAN SO

Articles you may be interested in

AR EFR NS PR EHINFSE

Study on acute toxicity of jujube pigment in mice

£ TAlRHE. 2017(09): 349-352  https://doi.org/10.13386/1.issn1002-0306.2017.09.059
—E ik kB R R SRR S e Y

Study on acute toxicity and genetic toxicity of tilapia fillets treated with carbon monoxide

B TERHE. 2017(20): 303-306  https:/doi.org/10.13386/j.issn11002-0306.2017.20.055
BRI 2 2

Food Safety Evaluation of Dendrobium huoshanense Stems

5 TARHE. 2019, 40(5): 213-218.258  https:/doi.org/10.13386/j.iss11002-0306.2019.05.035
AN A 2 R U PSR B X o — R A B T OB

Antioxidant Activity and « —glucosidase Inhibitory Activity of Sweet Potato(Ipomoea batatas 1..)Leaf Extracts from Different Varieties
B TkEHE. 2019, 40(23): 283-289  https:/doi.org/10.13386/j.issn1002-0306.2019.23.046

A= B TR AR 28 9 TR 0 e R R SR i o 4 ) b 22 T Af
Control of strawberry fruit postharvest decay by antagonistic bacterium Burkholderia contaminans and its safety evaluation

£ Tl BHE. 2018, 39(1): 96-101,106  https://doi.org/10.13386/j.issn1002-0306.2018.01.018
KR Tl A i A 2 e vEA

Biosafety Evaluation in the Fermented Food Industry

£ Tl BHE. 2020, 41(4): 356-360,367  https://doi.org/10.13386/j.issn1002-0306.2020.04.060



http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2022070054
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2017.09.059
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2017.20.055
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2019.05.035
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2019.23.046
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2018.01.018
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020.04.060

5 44 % 5T i Tl B Vol. 44 No.7
2023 4F 4 H Science and Technology of Food Industry Apr. 2023
PENEBE, T 58, 4 18, 25 . V4 B RE I SREAS - 5 U B9 o= 2 0 RO 00 95 4 K 22 MR (0. B Tl B, 2023, 44(7):
252-259. doi: 10.13386/.issn1002-0306.2022070054

HOU Rungeng, DING Xiao, YANG Liying, et al. a-Glucosidase Inhibitory Activity and Safety Evaluation of Branch and Leaf Extracts
of Phyllanthus acidus[J]. Science and Technology of Food Industry, 2023, 44(7): 252—259. (in Chinese with English abstract). doi:
10.13386/j.issn1002-0306.2022070054

‘HEmEE -

PHENEERS SRS I o- ) 2 B i
T 2 VO

BHE,T BENF, K B REELE T
(1.7 btk X 5 09 g e I A S Ak 4R 0 30 AP R B Rk Ao SR B 5 I 2,
=H % 650224;
2 A B R AR K A AL B T A R A B R B R e E, A 9 650201
3.7 HRTARA IS, 7Y 650228)

i B xS AR (Phyllanthus acidus Skeels) A rH ARG -8 4B B0 6 FH A 22 HF RN, HiZ
bR A th A R RELF ., KR EFDRRBIZTE G LR R TS E S, REHEBME KD
#— P AWM HATH BRI, TR LhE, CROBAETEAYS, ARCERRA»FKERES: ¥
F R E (ICs) AWM AR, WRAR A, o- B HAETEEH EH., AL HEFFHENEEBH5 )
RO MR KAt (MTD) =¥ HLF (LDy) , HA2ApHSETEEEF 204N AT EHEN, £F
W, TR R T & AN a-H H AR I A — R AIHIRE S A W56 MTD 2.0 g/kg, RRIAN MR
HFWHK DA CEABASSKIEEBMH>EHBEH>CHRCERAP>ETREN>L NS, TR EEEFRERAR
B &3, Ak, $PRERF, TEARFHABALARFTHRALARE, RALEREBEAGLBEELAY
2g/kg/d (4B FTHEM AT 8.6 g/kg) AE40, BAFRKAGmE, BIER DI,
KIRIR): WP B R, A, o- W) B MRS, SN, B AN AN, TR
FE5HS:TS201.6 SCHEKFRIRES: A XEH5:1002-0306(2023)07-0252-08
DOI: 10.13386/j.issn1002-0306.2022070054

a-Glucosidase Inhibitory Activity and Safety Evaluation of Branch
and Leaf Extracts of Phyllanthus acidus
HOU Rungeng', DING Xiao’, YANG Liying’, ZHANG Man®>, ZHANG Yingjun®’, ZHAO Ping""

(1.Key Laboratory of State Forestry and Grassland Administration on Highly-efficient Utilization of Forestry Biomass
Resources in Southwest China, Southwest Forestry University, Kunming 650224, China;
2.State Key Laboratory of Phytochemistry and Plant Resources in West China, Kunming Institute of Botany, Chinese
Academy of Sciences, Kunming 650201, China;
3.Yunnan Xinxing Greening Engineering Co., Ltd., Kunming 650228, China)

Abstract: To provide reference for the safety consumption of Phyllanthus acidus (PA) as food and its further medicinal
development and utilization, a comparative study on acute and short-termtoxicity and a-glucosidase inhibitory ability of
different components of its branches and leaves was conducted. The crude extract of PA, prepared under aqueous ethanol
reflux extraction, was partitioned successively with petroleum ether, ethyl acetate and N-butanol according to the polarity.
Furthermore, an alcohol-eluted and water-eluted fractions were obtained from water-soluble residue by column
chromatography. The half inhibitory concentration (ICs) of a-glucosidase was used as the evaluation index to compare the

Yris A EA: 2022-07-08

HEE&WB: =da4A8s 7% E L5 A8 (202001A5070017) ; B R A KA A4 A (82074124)
TEE®I: FiRE (1998-) , 4, REHF A, B9 61 K& =41 F, E-mail: 2981523591@qq.com.,
*BEMEE: AT (1965-) , B, &, B R, A H @ KA~ #4 s, E-mail: hypzhao2022@163.com.,


https://doi.org/10.13386/j.issn1002-0306.2022070054
https://doi.org/10.13386/j.issn1002-0306.2022070054
mailto:2981523591@qq.com

544 5 TH)

B, S PUEDEERRSERIRIIN o- AT REIR G P S 2 AT - 253 -

in vitro hypoglycemic activity of different extracts. The acute toxicity of these fractions was screened by maximum

tolerated dose (MTD), median lethal dose (LDs,) values, and their subacute toxicity was evaluated by continuous oral

administration of samples for 20 days. The results showed that each component of PA had a certain inhibitory ability to a-

glucosidase. The MTD of crude extract of PA was 2.0 g/kg, and the order of acute toxicity for different fractions was

ethanol-eluted fraction>water-eluted fraction>petroleum ether fraction>ethyl acetate fraction>N-butanol fraction>crude

extract. The main acute toxicity symptoms were startle followed by idling, writhing, and shortness of breath. Subacute

toxicity test showed no obvious toxicity and lesions. It was indicated that it was safe to take 2 g/kg/d (equivalent to 8.6 g/kg

of dried branches and leaves) of the whole component of PA at oral ingestion. Thus, they have the potential to be developed

as hypoglycemic, weight-loss food and medicine.

Key words: Phyllanthus acidus; branches and leaves; a-glucosidase; acute toxicity; subacute toxicity; safety evaluation

V4 B[ EE 15 25 ( Phyllanthus acidus (L.) Skeels) “A
Kl (Euphorbiaceae) I N Bk J& (Phyllanthus ) 7 45
TR, B1E 2~5 m, FESS S5 T (/N SRRl b5k
REE T2 — ZAEY) " T Sk sy, B
BT SR NS FART b X, anZ = | CRREANERES, LA 2
o [ = B P AR AN Aoy T 348 R 2, iFsy R0,
VY EQ RS i SEA i T2 22 B B IS0 g2 DL AT AL
MR A% . ASEROTAEY) . Wyt e S AT, Hop
TG R, Prsk. L. BRIMBESEML 1,
TEENEEAR G R 2 v, VU ED EEFE SE A AT Rk
FRAE . RAE RN SR g1 S AT A B T
EIT TR I Bum MR 25409, EENE )R
P, 2= [E R ERBE S5 b I, P BRI T 4 It 4 A5
— A HBRSE?, SRV ED R A A R A R
G EAT 2L BRI T . B SRIER
AT I AR TR A BEM:, T BRI Ay & E
I PR /I P R B 43 X R R T B ARG SR8 T
B AU EE R RN, H Ao T AE M i R R
th, BRABEPERN L B8, RIZAE ) R T
Z B A i R D BRI ARE

22 AR R TR AR Y B R 1 SR i R R R
o ANFERRPEER B A SN ], LR il
AT BEAFAEZE ], 1A VU EDRE S S - Bl 2 e
PP AN 53 oA 25 T B ) 6 PR T e A IS
BRNIRIE . ASWFFEXTTCYLE [ FhPE B[R s A
FAAS [RIARAHEAE S A 7/ N BREE PR S N WS T 20 d 26 H
BEMEAES, [FIRT S AT AN R 253 B o 1] 25 4 TR 4100 7
W, DA IZAEY) 0 B e A DL N — 2 25 T 4
Rt
1 #R5ERFE
1.1 MREEE

PHENEERE SEAZ N T 2021 4F 8 HRH =M H
JTYLE., i ERERE B B U B A -
PHENEEESE(P. acidus) WA, AR ASARAE T
Bl L BHI 5T BT P FAR ) A5 5 A0 4 % 0 5
IS, bRANG S (Kib-18-05-22); SLE 34 BALB/
c/PER IREE 18~22 g, MEMESS, P EFRlEBE R H
AR 5 T B ) S g Ao R R, R PTHIESS . SYXK
(FHK2018-0005 . 50 IIIE], /ML KR, SRR

AR, FABEIRRE 2343 °C, MRS shAE AR
S 503 R A A v R4 E B BHAR A 5 T s
FRZE 53 23 AR 5 X il S 3 - - D - N P 45 28 B 1
R A R A RO A BRI AR R
AR AT BN F; o- M2 BE (70 7 U/mL, [ERE
SRUR) IR W EORA RS 7] ; Diaion HP20 4
e bRk A R A B | D H AL S AR
(DMSO) Sigma 2YH],

R-1005 /NAUTEEL 28 AL MFTE IR RAUZS A5
(M) AR F]; R-1002 BUjEEEZE K 4% g H I
YR AE IR F; ALC 210.3 TR FilgEs—
FAYL ST Infinite M200 Pro Z2THRERFFRIY 9>
TSRS I 25 A BRAF] o
1.2 SKWHE
1.2.1 HERFER e S Saor B n s,
B B R B SE 4 i 30 ke, B3 (60~200 H) R
FH 70% ZEEEER FHRE 3 WK, & ORI e 4
SR A PRI B IBORAE W 17 Lo SRR s
WK AT . 208 B FIE T W5y 8 Uk,
43 IhEEZH 53 (1.2 kg) . LR LR 53-(285 g) FIIE
TEELH S (432 g) o WU /K AR Sy iE—203
i Diaion HP-20 A IEHEZEMT, 43I FHAKFN 2D,
AR PENELH 53 (868 ) AN L B EMiZH 53 (680 g) o LA
SRR ZE T HE R AR . HlS R E
wmE 1 iR,

1.2.2 oA EFN SIS E S S0k
FESLAR RIS SR 96 T FLAR, A 30 pL (19 a-#]
ZPHH AW, AR RIREIARE 5 30 pL, WRE Sy
B 0.5.1, 1.5, 2,25, 3 mg/mL, BT 37 C fiHE
RS2V 10 min, FEHNA 40 pL 3K EE 4 mmol/L AL
IR -a-D- NI A B I, SRS TE IR E 30 min,
FIA 120 pL ¥R 0.2 mol/L BUBRTRANIE R T4
1B, FIFHZDIRERFFR T 405 nm ARSI S5
{H(OD), BHPEXT BE Ay B = I, %o BE SR AN T i 5],
Xt HE 2 A AS I 50 A0 o= 280 WL RS T, F22 18
LU ARG A=,

(F£ 0D — #:ih 2 10D)
(X FEOD - 5t 25 (1 0D)

1.2.3 2MEfRrEIRE LD, 2 et s

M%) = [1- x 100




. 254 - é’uﬁ&TWﬂ*ﬁ

20234 4 A

VY ENJEBE TR (Phyllanthus acidus) (30 kg)

70%CFEHE IR
EHIEH (6.9 kg)
Fanliijniziid
l LR TRHEHRL
1E T AR
S (1.2 kg) LR AERHLSY (285 g) IETEE S (432 g) KA (3.9 kg)

Diaion HP-20
IR LTS3 e

TKIE Y (868 g) LEEBEARZH Y (680 g)

BT PYEDBERE SR RIS il 2 A
Fig.1 Preparation flowing chart of different polar extracts of Phyllanthus acidus
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Fig.2 a-Glucosidase inhibition ability of different fractions
from branch and leaf extracts of P. acidus

2.2 MENEBEERM AR EM

2.2.1 ZMERErERE PN E A AL AR 1
AT UL, 4572 /N BRI A A TR 55 %) BRZH He A, Te i
FHPE2E R (P>0.05) . i 3.5, 7. 10, 14 d /DR
PAHE 550 B ) S, AA7E b 5 125 5 (P<0.05) o Tk
FF VY D R 1t SR A W) 2H A B ot /N BR AR B AT
E32

222 /PNREVETFHIREGAERWES S rETEHEIRE
AN FSEH NFRBET 5, o S a7,
id i HP R IR BT BN, S W AR A T A



544 5 TH)

B, S PUEDEERRSERIRIIN o- AT REIR G P S 2 AT - 255 -

R 2R b AR E AR O

Table 1 Changes of body weight of mice in acute toxicity test
ZH 5 & (mg/kg) IhE(g) %3 dikH (g) 5 dikH (g) 7 dikHE(g) 210 diRHE(g) 14 diRE(g)
400 21.33+0.60 20.04+1.03" 20.41£0.96™ 20.90+0.96™ 21.16+0.92" 21.83+0.81°
500 20.87+0.79 19.23+0.97" 19.37£1.01" 19.87£1.15™ 20.37+1.117 20.72+1.05"
Ak 7Y 625 20.91+1.06 19.53+0.86™ 19.78+0.65" 20.18+0.93" 20.68+0.71" 21.130.55™
781 21.15+0.69 18.73+0.32" 19.37+0.31" 19.70+0.36™ 19.97+0.40™ 20.33+0.55
976 20.66+0.89 - - - - -
400 20.96+0.86 19.89+1.57" 20.02£1.70" 20.28+1.77" 20.78+1.48" 21.51£1.27™
500 20.73+1.08 19.64+1.05™ 20.03+1.04™ 20.60£0.69" 21.21£0.68 22.10£0.59"
LR LR 5y 625 20.81+0.77 18.96+0.78" 20.20+0.84" 20.76+0.78" 21.30+0.69" 22.08+0.60"
781 20.64+0.83 19.30+0.44™ 19.87+0.25" 20.30+0.17" 20.97+0.25™ 22.13+0.32"
976 21.12+0.64 - - - - -
400 21.01+0.87 19.89+1.57" 20.02+1.70™ 20.28+1.77" 20.78+1.48" 21.51+1.27™
500 21.01+0.83 19.90+0.86" 20.31:40.99" 20.53+0.96" 20.81+0.85™ 21.51+0.85"
IET Ry 625 20.79:£0.70 19.59+0.76" 19.96+1.02" 20.33+1.09" 20.71+0.96" 21.16+0.88"
781 21.09+0.77 19.26+1.11"" 19.70+1.10™ 20.13+1.15™ 20.50+1.14™ 21.34+1.28"
976 20.77+1.09 18.80+0.42" 19.45+0.217 20.15£0.35™ 20.90+0.07" 21.95+0.07"
256 21.42+0.53 19.74£0.77" 20.55+0.97" 21.11£1.00" 21.69+0.78" 22.78+0.79
320 21.14+0.65 19.63+1.117 20.05+1.10™ 20.47+1.13™ 20.85+1.23" 21.52+1.27"
KR A5 400 21.15+0.69 19.97+0.51" 20.13+0.31" 20.77+0.32" 21.17+0.15" 21.93+0.67"
500 20.91£1.06 19.95+0.78™ 20.150.50™ - - -
625 21.33+0.60 17.73£1.017 - - - -
70 20.97+0.84 22.14+0.63" 23.12+1.18™ 24.16£0.95™ 25.74+0.93" 27.58+0.96™
88 20.73+0.66 18.95+0.63 19.33£0.69™ 19.97+0.94™ 20.00£0.57" 20.44+0.46"
LM 53 109 20.95+0.62 18.62+0.77" 19.15+0.85" 19.80+1.29™ 20.63+2.23" 21.67+3.65
137 20.70+£0.86 19.05+0.78™ 19.75+0.64™ 20.10£0.42" 21.40+0.71° 22.85+0.50
171 20.73+0.77 - - - - -
pogikiEl 0 20.94+0.63 21.45+0.62 21.77+0.63 22.02+0.62 22.57+0.59 23.16+0.51

T GRTIRA LR, *: 225 3, P<0.05, **: 2R 3, P<0.01; “—"Fm/NRESET:, kA E .,
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B3 /NI AR IA

Fig.3 Anatomical observation of mice intestine lesions
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Table 2 Acute toxicity symptom profile of each fraction of P. acidus in mice
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3 3K (% _
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Jp—_— B (%) 80 70 50 10 -
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ZRRZESE 7;zi F1a] (h) 12~24 12~24
MR R SR Ch) 20 - - - -
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IR 4 I 2 .
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FHR(%) 80 30 -
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LA 5y s b S (0
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SR &
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T =" FR/NRICRL EREIR, 25 1~5 AR 2h 2550 R R G
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g 8 ﬁ? 8 - EIE 8
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4 4 4
B 44 B 4 R 4 /
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