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ABSTRACT: Diabetes mellitus is a common clinical metabolic disease characterized by hyperglycemia.
o-glucosidase activity plays an important role in the regulation of the body's blood glucose level. a-glucosidase
inhibitors can competitively inhibit the activity of a-glucosidase in the small intestine, delay or inhibit the absorption
of a-glucosidase, thus effectively reducing blood glucose. Common a-glucosidases such as acarbose and voglibose
can cause abdominal distension, diarrhea, and abdominal pain. Natural active ingredients have mild efficacy, little

toxic and side effects, which have attracted extensive attention of researchers at home and abroad. The regulation of
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blood glucose by inhibiting a-glucosidase has been a research hotspot in recent years. This article reviewed the

research on the inhibition of a-glucosidase activity by natural active ingredients such as polysaccharides, saponins,

alkaloids, flavonoids, peptides and terpenes, in order to provide reference for the development of natural

a-glucosidase inhibitors in the development of blood sugar-lowering health foods and drugs.
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Table 1 Natural active ingredients that inhibit the activity of a-glucosidase

TR TR HFK SCHERR I

T4 2 M [3]
WB LN [4]
KE L [5]
LR HERE L TR ] 22 ¥ 22 (6]
BT L 2 (71
LKL [8]
WRKIE LN [9]
/N K T 1 2 [10]
AR b [11]
AN B [12]
PR B AT [13]
o T PR [14]
BAF%K Kl G BT [15]
KE BT [16]
e 2 S R A [17]
B [18]
FEAAR A 0k [19]
A Y FERS Kz A= P i [20]
Mt WSBHEE AR TT AR AR [21]
KR [22]
J5 ZE T [23]
AL T [24]
ELES Bz [25]
= [26]
EEAA [27]
NGRSy ] [28]
Mt e - AL 2R . MY R -BTRLA [29]

Bl - BT
T P AR T i [30]
AT [31]
BpkZ ik [32]
TG mE /N [33]
HAZ K [34]
Ediiex SV JRRJoE 2 1 A 1 55 [35]
IR Z K [36]
MELY 22 ik [37]
HEIFE A2 [38]
ik A [39]
DFERLe ZMF &) 16-kauren-19-oic [40]

acid

[ FrHECR R N AE SRR [41]
REFEBHEA =ML EY [42]
NS [43]
3 ) 50T [44]
BT R . RLE KRR [45]

AT 1 1 H R H) [46]

ICNER= T I E =R [47]

H SEAIR [48]

HoAth MEBER [49]
AHEAER [50]

DI [51]

REBR [52]




46

FOTIE, A5 RIRIEPERL AT oo 3 % WA T <00 4 P O RO 5 08 S 2279

2 BEX

BRI A TR drh, B2 R
R IMBEAE A UK 22— ASrh EEM LR A
ZBAY, HAPUNE . iR . Bra b B mopE A & 4
WS EE, RaEFEPERAS B
25-OH-PPT. 25-OCH3-PPT. PPT. PT #/&k H FAS
R 7K S 7 00 V0 o A V5 2 S, o= 4 2 T T 905 1
TR PR 25-OH-PPT FIHEIY) . 7k 2 & Ip s 3k
HH B FE B AT LA 3 3 1 1) A L/ N 11 - 8 250 AR TG DAL T 26
F I B IS A FHE S B . SR
W HA —E 0 o- B BRI IR . B BoR
R FH 2 e A R B BB i T T e S o LA — 3 1Y -
AP BRI o R ST B A A A R E
Ykt o AR T AT SR S R KR R, T AR
Yy A R R, RN oA T 4 O
U (BRI, SR AT LI 700 25 B et FL a4 40 8 Ak 5
TR BT AR TG T I a- BT B S 2, 2R
WA R R A s, A 29.04%( i $REC), HATEUR Y
o H 260 W T WA AR O M, L oA A BT R Y 1Cs HON
137.12 pg/mL. BRUILZAMRE BT o- R 2 B Bt A 1R
SR A VR UL

3 £

T OIS o T S 2 S (L AR R T T -
BT B 7 P S 00, 45 S 2 WY e 24 SR A A ek -
R R T TR PR B S, S L X S [R) Al b Ak 3
FRREL A ZE 0B . 22 BN BT T T o o 280 A T A 5
ST B, F R A 22 5 A R A AT A £
FEYT . RIGTEEUSRBAT R S AT o
AR WA B A R T, A 5 R e A
SR, I B0 P 2SS SR () 5 A P A, RT LA
SRV A YIS G ik B RRAR o8 20 A TG 1R 1Y)
A o T S U0 5 3 75 I B 1 SR BB G SR A A,
IELAZE SN, BT W Ry B X BB A T o 28 T
RSN S5, 2550 WK 75 @/L BOFEEEHL S A= My il
FIE 13.33%, 50 g/L A rmg il R It 48.33%, MR
SN WSEREL AR SR h S A A T o
ZREAT RS LA — s A VR 021,

4 FEBEZE

WAL S YT A T KRR, JF AR
Z . P/MEEPE RS B A S B R AR, &
I 250 2R AT B B2 UM 0T o0 7 2 W Y TR o0 V2 A9 B ) 410
HVE TR AN, EORAU R, ERRM . RS, AT

T AN A 5 B B A ) o 2 T BRI VR 1C s 20500
0.63. 0.348, 0.131 mg/mL; X a-JEMBEIIH G PELE 0.125~
2 mg/mL FUEVRETERPN, BIIGIRS BN 24.73%.
21.46%., 14.63%, BB T EHRAFTHA LSBT . 0L
Bl BE R MBEAERCR . 1 RSP R T P i
i R LA A W R A% LA AR B A0t 1 1) oy X o)
o-FI BT AN o-VE R BTG M, O 22 R R AT A ]
IR g & oA 0T B0 BEE thucs, DA BHAS A
S5IRWEs G, 520N oA IS 1 530 AT B
RUHE, FATAY PY-2-17 Fl PY-2-33 X} o~ 455 11 BTG
MBI HIVE A TR R . TP s as B 2,
P B A5 AL AR U X - 280 B T 6 M o = T 3k
%) 88.56%, T Bk HA ] b (56.45%) . A i 26125
WU 3E8 T Y 9 & B SR 22 A6 B TS - 4 20 W TS A R
RNV, 20 mg/mL 93522 16 55 R X o 3 260 W 1 it 1y 410
T PE 5 0.2 mg/mL ¥R EE AY BT JORA Y o i B 4RO
AF 5% D) 2 BH S8 B X - 26 T LA A i 1 0 o
FHo TTECEE . RN 2 R I B AR, B
BT AR R - RS- LR T | R R PR b - R A
R S50 AT WA S8 ) o 2 W B ) 4 R 71

5 ZRRE

Z M43 F R BT 10000, Z0F 100 4~F 3R
) MR BT RIS . V2R R S A 1 2 KR
HAT R o- BB S PR VR o AL 222 %
Wk 22 KX o= 26 A T 0 0 R AT — S Bl L v
SrFEHl 3~10 kDa ARBCNHIZRE &, KRR 67%,
4 F <3 kDa fRBER 53%. 43 FE>10 kDa BREEN 40%.
BT AN L A (AT AR IS R T LA T RE T T 1
JRK, WA ZIRT AAE— R B0 o- A A A T
AT o SR 5 ) & BRAR A 22 KX o- A0 R P B A
R RMEIEH, SR Z I T B alifb il 6 N5,
H:H<3 kDa Fll 3~10 kDa 4 2 P40 o385 28 B HF a1
FIFEY AN 50.43%F1 43.59%, DLBHARA 2k E /Ny
FRRXT o AW S R HA SR A DRIV . SR
R BRI BRIV JRR 28 10 O ) 5500 P A0 ] - 250 1Y
WM, 3 Ak A RO R X T RE 2 R JE I, I v B
pGEX-6p-1 #UATERIAFFA BL21 T4l £k, K15
SRR R R I A ), 2 B B P SRR J 8 11 A0 ] 750 Xof
o RS 5 W TR 0% A0 75 e P R T O SR I R BB R P T o
3R, TS IV IR A 25 1 I T SR AS (S REA S B0 ) -8 25 AR
Tt 1) 05 1, SRR S 1 AT 1 R R - 250 M I [ 3
SIRE A o PeAEAR DO i R A Tl R 4 2
MR BRI A T alidk, RII PNPG 3AE %%
TR Z T a- BT BRSPS R I 2R £



2280 1% A T R A

12

BRI o- 75 25 BT R IE (1) 1Cso (EPT5 2.89 mg/mL. Fh PLE
T £ 2 —— ) A R A 2 1 A 0 T 2 Rt A
— 5 14 oA W TS A 0 ), s 5T e Y AL
Z KA T4 G4y B TR RN AN [R] 43112 WGP R 22 RS -7
R RS, R FR/NVT 5 kDa (1M 2 ik
A5y HAT e i 1 o- R ADBE T BRI T5 M o Dt Eig 2
SRFHH, MUK 22 KA R oA AR A TR K
%, Bzl A — B Kl i R A S
WiZZS o BT IMSSER R, INMrT2 KT
PIVEA a- BT RERIE T 1048, AR MALIE P,
L IKPT LGB AL o 4 A0 W T 135 v 0 PR 465 8 ] R
A EIERRIRIE A EAE ], ST o HATHE T RIS
PErfu, M= AERIROR . T YU 28R MO 8 1 &
PRI BRI Z2 IR AT AR o H AR R TE 4

(TS

2RI s g R WS A A B i A
A RAFHIT o AR EROIEE, THER 36.5%, &T
X BE SR BT -R R I 3 20.7% DI S22 itk &9
16-kauren-19-oic acid HA 1] a- 2 WEE IO 5 1E) ALT
AL BRI R BRI B4R I X o- B9 LA 10 )
EM, #E—0 88 4 DRI EY, AWiEHEmRR
B, [Rl5> SR AR SFECR IR AR IR 2: IR S WIXT o-TEH
it HA B 2 A 5P (ICso A 4.41 umol/L) . FATMAWATI
LW\ R Z TS R4 B Hh 43 B 15 31— FR 50 2 5 W
=itk EY, HPhRER D REIGIR A MR ZH B £H
IR a-TE TR HEE . P SRR A IS o
TEMT BTG, inotolactone A B, a- &G -3-0-4-(5-723k)
BUERER . VLA R FIRL B R IR S L R A ] o 2 W Y
ﬁ§[43745] R

7 H fb

TR LRI T T R A I R AR ALY
WA B 1 R 1 R L S HRB A B AR S A TR AN a-
2500 TR O P PR S S, e BT T 2 A R RO T
BT 1 SRR A o N W R S N
CABSEATTE 100 pumol/L I X o= 46 2 W T T 140 400 ) 25 i
32.5%, BT IR B BH A ot HE B I8 8 X o) 280 BT Y
2% 63.7%47),

CRBEE D Re e & S B R 2 AT
TR hh . HoRh . BEZHAE4UR ., T SEUSE ST & B SR
RWEXT - BIWET WA — & FMEIE A, JF BRI
HERE MRS E — W ERCR, MR TR
Riebh. BB o-TEMBGE o-# 2P IEYHE —E M
IR, LG5l )25 R 2 W R R L 5 4 5 <X il

o-VERITEG TR, ARSTPEANE] oA HRETGE. R
FRUTT LY o H 40 B T T 04 06 ME RS2 5 T8 U & Mok
T oA AT P . 2O PO S R RAE T R
X o DI AL AT — S AR £, 400 ) 2 AR o
R . RORAATETHA . PORNAEACRFI— L8R )™ i
{1 AR AT KT U7 00, 3 - R AR G R
A BRI HRIE, ARSI LA oA E R R Y
TR AL 24 A TR BN a- AT R 1F RG A H 1, R 2P
HAPURA ., BRimpl . e e 155 20, Wi
MRZRER AT Y o- M EE R ERR, AT LS il
THE— B - AR W T A R B A 4

8 LHERIE

IR R 73 3 W 2 T B8 A SR O ST R, Tt
JURE, IR RIRTE RIS o 2 W T S M AT 08 1Y
MR, HHEATCRE  RIMER, 298GR, XPRER
T HA —E BT AR O o AR B RAR TG R4 a-
T W T P 400 TR SBCR AL AN [), 0 1B S8R 35 A R AR
WETERSY o- AT BRI 650 0 2L, BRI AN, BR/b
BO 2N TIRIREE S, R HORIRTETE R G T 7
JRA BAE IBLTAT 4k T sl s s A A SN SERR WETE B Be, %2
IYESIRALT A, SRR E N R, A
e PR A TS AT B O 1, AE TR AT FE I B8 TAR T 1R B 3
TSR DRI A AR FAAIL 09 [l Bs, B9 e 280 FL AR AR B 14 43
RS LI ANEA ol o 3

SE 30k

(1] BEWF, B/, FBHE. o- 0 H R R W ST R )]
o [ B 242, 2005, 22(22): 706-709
XUE YP, CHEN XL, ZHENG YG. Research and development of
a—glucosidase inhibitor drugs [J]. China Mod Appl Pharm, 2005, 22(z2):
706-709.

[2] BESCZ, KA, AHaE. PERAMH oA RRS RS ].
[H Hp 2%, 2009, 34(9): 1104-1107
KANG WY, ZHANG L, SONG YL. Study on the active ingredients of
Rubia madder inhibiting o—glucosidase [J]. China J Chin Materia Med,
2009, 34(9): 1104-1107.

[3] SRRk WAL, Rt . %E RO AT PR 5
FE[D]. AW AIF K, 2019.
GUO JH. Preliminary study on extraction, separation, purification,
identification and biological activity of dandelion polysaccharide [D].
Shihezi: Shihezi University, 2019.

[4] HFFEE, L7, XIS, 5. PSRBT oA I T P D
HITHEL)]. FPEEZ44ER, 2015, 43(5): 68-70.
PU XY, REN J, LIU L, et al. Screening of a—glucosidase inhibitory
activity factors in extracts of traditional Chinese medicine [J]. J Tradit
Chin Med, 2015, 43(5): 68-70.

[5] kiR, SN, XUHRME, 2. KM oW S Pk I £
[71. EE255:4K, 2010, 29(8): 985-989.
ZHANG HF, DONG YL, LIU LN, et al. Inhibition of rhubarb



46

FOTIE, A5 RIRIEPERL AT oo 3 % WA T <00 4 P O RO 5 08 S

2281

[6]

(7]

(8]

[91

[10]

[11]

[12]

[13]

[14]

[15]

[16]

polysaccharides on o—glycosidase activity [J]. Med Herald, 2010, 29(8):
985-989.

TAHE, RHAR, IR, S5 MERETL I STk 2 AR SN R i S P ST
[0]. &R, 2020, 41(10): 316-320, 326.

WANG MY, ZHAO JZ, XUE J, et al. In vitro hypoglycemic activity of
purified polysaccharide from Inonotus obliquus [J]. Food Ind Sci Technol,
2020, 41(10): 316-320, 326.

CAO XY, XIA Y, LIU D, et al. Inhibitory effects of Lentinus edodes
mycelia polysaccharide on o— T glucosidase, glycation activity and high
glucose—induced cell damage [J]. Carbohydr Polym, 2020, 246: 116659.
R, PR, MER, S5 LIRS AL B R 0
PERFFET]. 2 A Bl 244k, 2014, 5(6): 1615-1620.

LI SQ, CHEN HX, QU ZS, et al. Study on in vitro antioxidant and
glycosidase inhibitory activities of black tea polysaccharides [J]. J Food
Saf Qual, 2014, 5(6): 1615-1620.

XIEE. WKL R B R MRS YR IE[D]. KHE: KHERHE
K2, 2017.

LIU XR. Extraction of okra polysaccharide and its hypoglycemic activity
[D]. Tianjin: Tianjin University of Science and Technology, 2017.

TIR, Spggil, AN, 55, BUNTsIVCEAB LT o455
HEEE LRI, P EGEZSY, 2016, 35(3): 81-86.

DING L, SHAN XD, HAO JJ, et al. Effects of Pseudochlorophylla and
Polysaccharides on o—glucosidase activity [J]. China Marine Med, 2016,
35(3): 81-86.

KA, B0, Hix, 55 FE AR RICL ML . B R
o MBI M SIS L[], & Tk RHE, 2019, 40(20): 215-222.
SONG PL, LI S, YANG L, et al. Optimization of extraction process,
physical and chemical properties and a-glucosidase inhibitory activity of
sulphonated polysaccharides from sulpho polysaccharides [J]. Food Ind
Sci Technol, 2019, 40(20): 215-222.

WE, BT, X, . NS B BT 25-OH-PPT |
25-OCH_3-PPT. PPT. PT f#) HPLC/ELSD Wil R H: oA AaHli 1 ¢
HITEERIESE[]. 29 IESE, 2016, 39(5): 793-796.

XU L, YANG N, GUAN J, et al. Determination of ginseng root triol
sapogenins 25-OH-PPT, 25-OCH_3-PPT, PPT, PT by HPLC/ELSD and
their a—glucosidase inhibitory activity [J]. Drug Eval Res, 2016, 39(5):
793-796.

KR, BEE, AR, BRI REVNG o201 R
PRI H E P 245, 2006, (11): 910-913.

ZHANG SJ, QU WIJ, ZHOU SY. Inhibition of tribulus terrestris saponins
on o—glucosidase in rat small intestine [J]. China J Chin Materia Med,
2006, (11): 910-913.

FH, WIEIT, KANL, A TR TR SR T 2 R K
oM ATHI TR IR D). sl AE, 2011, 44(19): 4058-4065.
WANG Q, DENG YY, ZHANG MW, et al. The continuous extraction
process of momordica charantia saponins and polysaccharides and its
inhibitory effect on o-glucosidase [J]. Chin Agric Sci, 2011, 44(19):
4058-4065.

JEIBE. OB AR oA T RS M A DTS [D]. AT Wi
RARREE, 2014.

ZHOU M. Study on o—glucosidase activity inhibitory components in
Dayue bean taro flower [D]. Hangzhou: Zhejiang Agriculture and Forestry
University, 2014.

W, FE, B, AF RERAXT oA TR AR
FE[7]. HZitA, 2003, (9): 654-656.

QUAN JS, YIN XZ, JIN M, et al. Study on the inhibitory effect of
soybean saponin on o-glucosidase [J]. Chin Med Mater, 2003, (9):
654-656.

[17]

(18]

[19]

[20]

[21]

[22

[23]

[24]

[25]

[26]

[27]

[28]

FL B2 A W A BRI AN () 3 5 e AR P B S
[D]. BEHUAR: BEHURIAE, 2016.

WANG H. Extraction of xinjiang medicine mulberry leaf alkaloids and
study on the hypoglycemic effect of different active components [D].
Tarim: Tarim University, 2016.

KILIY, Wk, mRE, & T o B R0 A A L
BT, i 5 A H AR, 2019, 38(1): 58-62.

SONG TT, GUO T, ZHANG JB, et al. Inhibition of bamboo leaf pepper
on o—glucosidase and its mechanism [J]. J Food Biotechnol, 2019, 38(1):
58-62.

TR A, A, . FERAE YRR o B A I A
JHRFFE[I]. 5 ARBE 2522 B 4R, 2015, 36(6): 428—431.

GUAN HM, JING MQ, WU L, et al. Study on the inhibitory effect of
alkaloids from the root of palladium on o—glucosidase [J]. J Jilin Med Coll,
2015, 36(6): 428-431.

XUBTAL, FBEA, By, AE. KRR AR ol AL N
AR ISR, et B 2241, 2012, 30(4): 711-712.

LIU XY, FU XN, BAO L, et al. Study on the inhibitory effect of alkaloids
in the bark of the tree bark on the absorption of a—glycosidase and
intestinal sugar [J]. Chin J Tradit Chin Med, 2012, 30(4): 711-712.

RE, R, JEDGHE, 5. RIS o MR G 8y
WIFEMEBLLI]. AR T ST &, 2012, 24(3): 414-420.

SONG J, FENG YN, ZHOU GX, et al. Research status of natural
polyhydroxyalkaloid o—glycosidase inhibitors [J]. Nat Prod Res Dev, 2012,
24(3): 414-420.

/M, IMER, M, 5. ERBEANFBARBIN o tEHH T
A o JERYEEHIRIVE R [J/OL]. &rdh TolkBHE: 1-14[2020-08-23]. http:
//kns. enki. net/kems/detail/11. 1759. TS. 20200708. 1014. 002. html.
YANG XQ, SUN JM, WU N, et al. Inhibition of different parts of maize
extracts on o—glucosidase and a—amylase [J/OL]. Food Industry Science
and Technology: 1-14[2020-08-23]. http: //kns. cnki. net/kcms/detail/11.
1759. TS. 20200708. 1014. 002. html.

W, BR2s, R4S, 46 D5 R R HATEYIN o AT RER o
VERYERGHERHIEF]. SN BERIR 222441, 2018, 43(4): 400-405.
XIAO L, CHEN L, RONG DY, et al. Inhibitory effects of aromatic
curcumin and its derivatives on a—glucosidase and o—amylase activities [J].
J Guizhou Med Univ, 2018, 43(4): 400-405.

For, AR, Gk, . FAEEIERICT 20 2 H o
FEHBEEYEDIR ). ARk, 2013, 34(16): 1-5.

WANG H, SHENG ZW, JIN ZQ, et al. Optimization of the extraction
process of banana flower flavonoids and their inhibition of a—glycosidase
activity [J]. Food Sci, 2013, 34(16): 1-5.

KmiHe, $22, I, 55 SRS E MR RN oA
TEPERYREM[T]. RS EEEE 2, 2010, 21(5): 1135-1136.

ZHU LY, GUO L, WANG RX, et al. Effects of buckwheat flower total
flavonoids and quercetin on o-glucosidase activity [J]. Lishizhen Med
Materia Med Res, 2010, 21(5): 1135-1136.

PR HE, XIgete, SRORIK, 45 R EENT o T REE TR I].
[E AR TR SR RESE, 2007, (21): 4191-4193.

XUE CY, LIU YH, ZHANG RX, et al. Effects of mulberry leaf flavonoids
on o—glycosidase activity [J]. Chin Tissue Eng Res Clin Rehabilit, 2007,
(21): 4191-4193.

GUO ZH, NIU XL, XIAO T, et al. Chemical profile and inhibition of
a—glycosidase and protein tyrosine phosphatase 1B (PTP1B) activities by
flavonoids from licorice (Glycyrrhiza uralensis Fisch) [J]. J Funct Foods,
2015, (14): 324-336.

WU, PP, SPRE, . KOS EE o SERHTIERN o3¢
B EFRAN I E R[] (B R EE 2440, 2001, (4): 239-242.



2282

B dn 2 4 R R I A 4R

12

[29]

[30]

[31]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

QUAN JS, YIN XZ, JINZE WD, et al. Inhibition of soybean isoflavones
on o—glucosidase and o—amylase [J]. J Med Sci Yanbian Univ, 2001, (4):
239-242.

ATRY, AR, Y E TSSO PR K R AE R IR R ()], 1
SMEE (T 2531, 2000, (6): 331-335.

YU LY, LI XR. The research progress of plant flavonoids against diabetes
and its complications [J]. Foreign Med (Sect Hyg), 2000, (6): 331-335.
YOSHIKAWA M, MURAKAMI T, YAMAHARA J, et al. Bioactive
saponins and glycosides. XII. Horse chestnut. (2): Structures of escins IlIb,
IV, V, and VI and isoescins Ia, Ib, and V, acylated polyhydroxyolea [J].
Chem Pharm Bull, 1998, 46(11): 1764—1769.
NAKAMURA, SEII, SHIBANO, et al.
a—glucosidase inhibitors, from leaves of Zizyphus jujuba MILL. var.
inermis REHD [J]. Nat Med, 1998, 52.

FEAR A, BBk 2 KRR M S RRBCRBEFE (D). KA & Ml K2,
2017.

DU KY. Study on the effect of walnut polypeptide on reducing blood sugar
[D]. Changchun: Jilin Agricultural University, 2017.

B, B, TRTT S, S DIRBILIA R BB ] A AR PO B T REVE
BT, Rk, 2015, 36(19): 153-158.

CUI J, LI L, ZHANG QH, et al. Enzymatic preparation conditions and
functional evaluation of whole functional apricot kernels [J]. Food Sci,
2015, 36(19): 153-158.

K. ARG 22 R A B S REYE Z BT BT S [D]. R AT R AUAR
Ak, 2017.

ZHANG C. Preparation of ginkgo biloba active peptides and research on

Flavonoid glycosides,

functional peptide products [D]. Nanjing: Nanjing Forestry University,
2017.

U VIR 22 O ) A R HC R R PR P BT 300X o BT A o 4
WFFED]. AJst: 1ILPER2, 2019.

WU F. Preparation of flax polypeptide and study on the inhibition of
a—glycosidase activity by natural trypsin inhibitor [D]. Taiyuan: Shanxi
University, 2019.

WARAT. &R IR B A oA AN BHE M BESE[D]. T
M AERFLT R, 2019.

SHEN JQ. Preparation of malt root polypeptide and its inhibition of
a—glucosidase activity [D]. Guangzhou: South China University of
Technology, 2019.

ML FAT oW RE £ B0 PR 22 K 64 43 5 B HCAE R BLBERTE
FE[D]. J7M: AERGEL T KA, 2013,

LIN HJ. Isolation of brewer's grain polypeptide with a—glycosidase
inhibitory effect and its mechanism of action [D]. Guangzhou: South
China University of Technology, 2013.

YU ZP, YIN YG, ZHAO WZ, et al. Novel peptides derived from egg white
protein inhibiting alpha—glucosidase [J]. Food Chem, 2011, 129(4):
1376-1382.

AR, AR, PR, L EISEARI R I B o A
FFEE AR ). &fh Toll, 2016, 37(4): 164-167.

LI CY, LI DL, SUN YK, et al. Inhibition of botanica extract and its
chemical components on o-glucosidase [J]. Food Ind, 2016, 37(4):
164-167.

WAFO P, KAMDEM RS, ALI Z, et al. Kaurane-type diterpenoids from
Chromoleana  odorata, their x-ray diffraction studies and
potento—glucosidase inhibition of 16-kauren—19-oic acid [J]. Fitoterapia,
2011, 82(4): 642—646.

HASENAH A, HOUGHTON PJ, AMALA S. o-Amylase inhibitory
activity of some Malaysian plants used to treat diabetes; with particular

reference to Phyllanthus amarus [J]. J Ethnopharm, 2006, 107(3):

[42]

[43]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

449-455.

FATMAWATI S, KONDO R, SHIMIZU K. Chemlnform abstract:
Structure—activity relationships of lanostane-type triterpenoids from
Ganoderma as o—glucosidase inhibitors [J]. Bioorganic Med Chem Letters,
2013, 23(21): 5900-5903.

PARK MW, HA J, CHUNG SH. 20(S)-ginsenoside Rg3 enhances
glucose—stimulated insulin secretion and activates AMPK [J]. Biol Pharma
Bull, 2008, 31(4): 748-751.

LETURQUE A, BROT-LAROCHE E, LE GM. GLUT2 mutations,
translocation, and receptor function in diet sugar managing . American
journal of physiology [J]. Endocrinol Metabolism, 2009, 296(5): 985-992.
JENNIFER, COUZIN. Medicine. Bypassing medicine to treat diabetes [J].
Science (New York, N.Y), 2008, 320: 438—440.

ORI, IR, SR, S AT L TR R TR I s 2 R A
PIAMRE BTG PERFSE D], "REEZY, 2019, 50(18): 4378-4383.

SHI YH, YUAN X, DANG M, et al. Screening of stilbene oxygen
glycosides for hypoglycemic target in Polygonum multiflorum and study
on hypoglycemic activity in vivo and in vitro [J]. Chin Herbal Med, 2019,
50(18): 4378-4383.

BB, mHT, MR, S T SR ). Y, 2017,
48(4): 631-634.

YUAN W, GAO ZP, YANG JB, et al. Studies on the chemical constituents
of Polygonum multiflorum [J]. Chin Herbal Med, 2017, 48(4): 631-634.
HHINE, HREE, Jr, . WSSARRMXT oA G R
BB BRI, b E A28, 2005, (6): 327-329.

CAO ZH, DONG XY, FANG M, et al. The effect of chitooligosaccharides
on o—glucosidase activity and hypoglycemic effect [J]. Chin J Biochem
Pharm, 2005, (6): 327-329.

WANG H, WANG J, LIU YJ, et al. Interaction mechanism of carnosic
acid against glycosidase (o—amylase and o—glucosidase). [J]. Int J Biol
Macromol, 2019, (138): 846-853.

UDAY H, ABHISHEK KD, SUMIT G, ef al. An overview on the role of
bioactive a—glucosidase inhibitors in ameliorating diabetic complications
[J]. Food Chem Toxicol, 2020, (145): 111738.

DOROTA A, RZECHONEK, ADAM D, et al. Recent advances in
biological production of erythritol [J]. Critical Rev Biotechnol, 2018,
38(4): 1-14.

WANG K, BAO L, ZHOU N, et al. Structural modification of natural
product ganomycin i leading to discovery of a o-glucosidase and
HMG-CoA reductase dual inhibitor improving obesity and metabolic
dysfunction in vivo [J]. ] Med Chem, 2018, 61(8): 3609-3625.

(TiEHRE: £ RK)

HMwE, L, TEARFRAES
RPERRRNRNSBREMS.
E-mail: 3071471908@qq.com

£, L, 3R, TEMRAEAE
BEHEMYRNRER S BRIENY . EENE
BFARAR, NEMTEF~IHFIRARAR.
E-mail: rdd80@163.com



