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BE @R SR A A A B A R R R AR R TR B B A 25 A BN AR A 09 4 A AR ) & JE S I AL B 64 A ) AR R L 2 A
KA A -8 % NaNO,-AICL, i o & E 8- Bk 2 B8 W A% 48T 4% ;40 DPPH 8 bRk ki bk SER#
FALHE A (FRAP) Trolox % % # AL &+ (TEAC) A2 HO- A~ % 89 2— Bt F-D— 4 48 2L 47 51 45 A4k 2, 25 &3 h 00 2 % B R
By 0 4 B ACHE A1 5 R R K SR B A B B4R A M 5 ok RV R S B AR IR ST IS B B A R B R e R, 4 R
RF,VESHRRYEEH KA G S LT 4 FLE S A H 251.09~521.27 g GAE/mg, 148.24~512.94 ng CAE/mg
A2 121.33~360.56 pg CAE/mg, LR B 3 3b 4% £ £ 5, 0 %3 & 34 DPPH A 4k ik TR it FRAP #= TEAC &
B % A1 % 175.02~248.81 pmol TE/g.646.22~842.89 wmol Fe (I1)/g = 54.95~87.95 wmol TE/g; % & 84254 DPPH & & &
H e E % FRAP 42 TEAC 78 B % 3] % 447.14~623.95 wmol TE/g.1051.78~1 866.22 wmol Fe (I1)/g #= 441.17~714.50 pmol
TE/g, ¥ % # & 8 9k 245 A0 2 42 HO - A~ $ 49 2— D8 A—D—4% 48 5L 48 37 ) 45 JA 89 1Cs 1558 B 2 31 4 1.14~2.27 mg/mL o
3.39~3.70 mg/mL; ¥ % % & B xF3F Az Ae 2 Ax HO- A $ 00 2L A—D— 4 48 5L 47 50 4 JA 45 1Cs, 1876 B 2 5 % 0.62~0.94
mg/mL F= 2.80~3.99 mg/mL. %4k @ 5, 1) % 45 & B4R B 69 4 B ACHE A 38 T 5 By ) A B B A 25 0 B R B ST RS B
Bpfe M HAEF B IERN AR TRAES TR, LFEHRBAGIPHIERNRETEEH, DAY RAOESE LA
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1 #MEFE
1.1 #MROGXFI S5 NEE

WA, BT 2022 4 5 H R T S A BT
6 R B 8 0 T (ST) H A 2Rk Tl R Eh L (S2) #
TR I TR (S3), 745,60 CHEAH T Ky
i, -20 CIR A% .

6- ¥ 3 -2,5,7,8 -4 5L {0 e -2 - R TR
(CuH 504, Trolox) . 1,1- " 78 K -2 — = fiff KL & WF
(CsH12NsOs, DPPH) .2,2° -BEE-— (3-L 3K
JFmEme -6t 1R ) — %%+ (CsHaNOsSs, ABTS) 2,
4,6 =ML IEHE =15 (CsHNs, TPTZ) | JEE 5 5 il |
XF il He A KL —a—D — Wit TR 4 %45 B (CLHsNOs,
PNPG) N X#ﬁﬁ%% (C6H5N03, PNP) \a—%%%ﬁ
filf 4-HEEPIEINIR I (CsHiO4, 4-MUO) 4-H1
%@\ﬁﬁmﬂ (CoHgO5, 4-MU) ,73% 5] Sigma /A\Hj 32—
SR -D—AZ W, BT RLT A AR R A A BR A = 5 B
RUEHE, BN e AT 25 VT AR A B B 5 A ]
by, B PRAE AR 2547 FRA A

722N FUA WA SR EE T, iR AR R A AR
HIRATF ;F96PRO 28t i, Bkt
RA AT,

1.2 Ak

1.2.1 VAZW SIS sl VA S g
A By IR Xia Z5E0OF] Lu 250760 5 g g7 4R U 4l
., SR FH P Il B 95 500 (809 HH B ) 1 i#E A7 4 L,
PLX=5 RALW AR T4, 2 BEE B GRTIERE,
5V 28U 15 1 RN 245 45 o 4 B 4 5

1.2.2 W CEEER GRG0 S R E

1.2.2.1 B IE 4% Gao I vk R H
PR 32 000 2 G 1 B i DA - R AR w4 it
2k 1503 7 N y = 0.0768x + 0.0302(0~6.4 g/
mL) ,R?=0.9966, %% % LIHA 2 e 4 B B 1
% & (Gallic acid equivalent, GAE) £/~ (pg
GAE/mg) .,

1.22.2  EEEIE  F MR Zhang SF 7 % R
FH NaNO,—AICI; 35 I 5 8 % 5, DLILAS R 2l
P2 13 M 477 #h y = 0.0085x + 0.0236 (0~
50 wg/mL),R? =0.9982, %45 L4 2 v $2 B L
K ZF & (Catechin equivalent,CAE) £ /R (pg
CAE/mg) .

1223 AR THWE  #HIE Zhang 50 7

PORAERBE-ERIEN e s AR T & &, UL
REMARAERR L, S R y = 0.0024x +
0.0094 (0~100 wg/mL),R?>=0.9951, 45 %Ll ug
CAE/mg &R,

1.2.3 P b A3 1 1Y I

1.23.1 DPPH HHEWKRGE HMNE =%
Gao FFMIR T ik HEATIN A2 L 0.5 mL ¥0 2000 25 T il 2
4 By PV (160 pg/mL) 5 3.5 mL DPPH H i
W (60 pmol/L)TR AT, T % & 30 min, FF 52N
S5 TP 517 nm bW W B R, IF 35S
B2% L 10~150 wmol/L Trolox % il 5 1 il 28 , 75
FREN v =0.5314x + 14.662(R*> = 0.9951) , 455U
B e UL Trolox %5 & (Trolox equivalent, TE)
/R (pmol TE/g)

1232 kA fLEES) (FRAP) MlE =%
Gao ZFUSY J7 WL HEA T E . 0.1 mL V0 280007 25 1 Fl 45
A By W B W (0.5 me/mL) 5 1.4 mL B fif 6l 25 1
FRAP TAEW LA K 2 mL #B 4l KR 51,37 CLA R 30
min, FF NS H G T U 593 nm b 0
{, A 100~1 000 wmol/L. FeSO, 2 ilhn i i £k , 75
A y = 0.0006x + 0.0068 (R> = 0.9969) , 4% 5L
B3I Fe (1 )RR (wmol Fe(I)/g) .
1.2.3.3  Trolox S it H A LIE M (TEAC) M =
% Rumpf 20 J7 470 € o 8 50 pl — g
JEWMW A B ML G Hm P ERERYS 4 mL
ABTS* TAEW (WG (H 0.7+0.02) IR &, T IRLE
6 min, 104505 T3 K 734 nm A8 O
FE{H , LA 100~1 000 wmol/L Trolox 22 il b5 vfE Hh £& |
T FEN y = —0.0004x + 0.6958 (R>=0.9961), 4%
LI pmol TE/g $&H RN,

1.2.3.4 VA Z 3R HUY) 6T 2 SR -D— 1% b 24 it
PR 2 2% Wahyudia 282U Jy i
FFISE o 43 B 400 WL 28 50k 38 il v 28 T 5 1
MEE AW, 5 PBS 28 b (1.5 mL, 10 mmol/L,
pH=7.4) IR2), MKW AW & (150 pL,25
mmol/L) , = L8k (150 L, 1 mmol/L) . £ — & I
Z R (150 wL,1.04 mmol/L) (ZE i HO -/ T 1y 2—
it A8 —D— % E SR A AR AR R hos ) i Ak
A (150 L, 15 mmol/L) , VC (150 pL, 1 mmol/L) , IR
5], F 37 CCAKIEHLE 30 min, 5 50 &5 55, inA
1 mL 0.028 g/mL i =B A1 1 mL 0.005 g/mL
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(% TBA (BiAQ L HZ /2 ) IR AT, Wk 15 min , 2240,
F UK 532 nm b I W B AR, TSR ] R
(%), XtHEAEH PBS (VB 1D 4 2 W i .
1.2.4  TE ARG AE i
1.2.4.1  JEENE 07 Il 0 ot 355 e 18 000

1) ICs ERME  FEBUE R I A R 51k
JE W VD 28 22 By 5 A EI A (100 L) (4-MUO (200
wL,0.1 mmol/L) | Ji& i i il (100 wL,1 mg/mL), &
4K B E 3 ml, #8527 ,37 CAR R 20 min, 79 5
S M E D6 B (R BB 447 nm UK
P 365 nm) A A, LLVD 20 2 T 5 R H
b 5 0 R B A R AR A, U R Sy A A R 2 1 RS
MR AR A il 2805 R BRR A 1C, (A,

2) WEIER s S 2EiE A i 2 i 22
PIAE B 4-MU ¥ B (umol/L) Ry i Ak b, L2
TCREMH (A ) AN A | 2 Tl b o it 26, 75 1t 2 07 72
My =0.0381x — 0.025 (10~160 wmol/L) ,R* =
0.9965,

0038 288 Y A 0 T vk AR P 43 0K 100 pl
AN [R] o vk BE (v 8 2 By (liF B .1.0,1.5,2.0
mg/mL; 2548 :2,3,4 mg/mL) 200 pL iKY 4-
MUO (0.1 mmol/L) . 100 L Z 51 ¥ B 11 g i i ik
(0.1~1.0 mg/mL) IR 2], 7§ S0 25 o 5, I 5 2%
{H . K DOEIEARA 4-MU A5 ife i 207 F2 73R 15
4-MU MM B, i B 3 2R (v ) L BAS B8] PN A2 B
YR He B R, B 4-MU % B (mol/L) /S v 15 (]
(min) . LA 380258 6] il e 5 7 R, 0 0B ] 336 5 A8
A 300V 5 430K 100 ol AN [ Joi 28 e B g v
A2 (B 1,2 mg/mL; 255 W :2,4 mg/mL) |
100 wL BEAE 5B (1 mg/mL),200 pl 51 ik B Y
JEY) 4-MUO (20~100 wmol/L) IR 2, 15 [z I 4%
J&  WE DG, T R A, DL SN 3 23 i) 451
B (1) S %l 6T IEE 4 ot ke R 1) 80 88 (1/[S)) 1
K, % 1 Lineweaver—Burk U3 % ih 28, #R P L &
2 7 B E 5 3 ) 2= S HOK [CH B(K,) iR K
SR (0,0) o
1.2.4.2 %55 B30 604 A I e

1) ICs RMIE  FERUE R A R 51k
JEE )b 28 22 By 5 R R (200 wL) JPNPG (200
pL,2 mmol/L) .a— 7 %5 % H B§ (100 wL,1.25 U/
mL) .PBS (500 pL,pH 6.8,0.1 mmol/L), i& ~J ,37

CHRIRE 20 min J5 , ITABKFRE4 (1.5 mL,0.2 mol/L) ,
RAT, F K 405 nm &b W0 W B 48, 31 55 40 16l
2 LAV 24 22 oy il ] 1 5 0 Jo o Yk B kg A A, 41
il F Sk A BR 2 il Tl U i ke, AR AR il £y RO
Sj‘zfﬂﬁﬁ ICSO {Elﬂlo

2) HIER B s pr e 2 2
g5 MK 1 mL A [A) R BE Y PNP % W (10 ~200
pwmol/L) 5 1.5 mL 0.2 mol/L. Na,CO; JZ 1 , F i &
405 nm AL E WO EE(E . LA PNP ¥ B (umol/L) 4
BEARAR , ARG BEME (A ) A A AR bR, 2 il b vl 42
BTN y = 0.007x +0.1146 (10~200 wmol/
L),R>=0.9937,

PO 2 TR0 I A T R 2 43 i 200
AN [R5t Mk BE VP A 2 By (B 1 :0.05,0.10),
0.20 mg/mL; %54 M :1.0,1.5,2.0 mg/mL) 200 pL
JEEH PNPG (2 mmol/L) 500 wL PBS.100 wL % %I
WP Y o~ A BT B (1~3 U/mL) 78401840, ff I
PSSR G A 1.5 mL Na,CO5(0.2 mol/L) , 2 Ji&
SEWOGREEH . K WG EEE A A PNP b i il 4 05
2 IFECRAS PNP BYWREE o il 520 3K 238 (v ) LB
R 0] P A 40 18 v B 6 s, BD PNP R 5 (omol/LL)/
SR BT (min ) o LSRR 0 v B A T )
A3 R AL AE 5 2308 200 A [R5 i
W BE VD 2 22 W (U 5 187 :0.5, 1.0 mg/mL; 45 5 1 .
1,2 mg/mL) 200 pl & %1 ¥ B 4 K ¥ PNPG
(0.125~2 mmol/L) 500 wL PBS 100 wL o- 7%
BT (1.25 UmL) 00 IRA) . FRION A5 RS,
JA 1.5 mL Nay,CO5(0.2 mol/L) , 2 J5 i 72 W 5 &
{5, 3HB W R, 21 Lineweaver—Burk U3 %%
LIS =AY 1 FT
1.2.5 b Bl (v £5) T RN K]
SPSS 25.0 S it 8 F 4T L R ANOVA 22 7 45t
e SRR Rl B A IR S P E o T Y o
Excel 2010 #il Origin #E47/EA

2 ZHR55W
21 WHEHM EMMEEETEE

UOZ Ry | BT R4 A BT D A A AR
F 1o 34N ™ M i v 2005 B8 1 AN 45 4 4 L) B
1y . TR AR5 BT S RS R 2 0 251.09~43338,
345.49~521.27 wg GAE/mg Fl 230.59 ~512.94,
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148.24 ~401.18 wg CAE/mg L & 121.33 ~203.56
1 346.67~360.56 wg CAE/mg ., 5t B W42 By ifi
T, AN B RO AR A T AR A B S2>83>
ST A3, FL M 0 B 1 5 i S ) 7= b 1) 22 52 45
HAT G2 S0 s G M iU m &, S 2

S3>S2>S1 Ky FaH, w2 BL S2>S3>S1 A%, 4
BT I S1>S2>83 YA H B 5 A [
M) 2 5 A Ge it 2 B S, 4R & 57 AN TR 7 Hh
] 25 5 K GeiH2F 0 3

x1 DESHRIVADR . EM.E5HLTEE

Table 1 The content of total phenolics, flavonoids and condensed tannins of polyphenol extracts

from A. mongolicum Regel

% B Ve Em 2 Z/(ug GAE/mg) H 84 %/(pg CAE /mg) %4 £ T4 %/(pg CAE /mg)
W B By S1 251.09 £ 6.78° 230.59 £5.19° 121.33 +4.50
S2 433.38 +8.19° 512.94 + 6.38° 203.56 + 2.55°
S3 341.15 £7.53" 318.82 £7.19" 201.61 £1.92°
LB S1 345.49 £ 8.19° 148.24 + 4.64 360.56 + 5.62°
S2 361.76 + 8.19° 401.18 + 6.38° 349.44 £ 5.73°
S3 521.27 +9.46 365.88 + 6.96" 346.67 + 6.33°

TE & [ G A ) 7 B 32 78 AN ] 77 b 22 S B B2 32 L (P<0.05) .

BE AR AN TR) 7= M Vb 280 S | 56 I N 40 G B T T
RNRGEGB W Z WY h &R EES, B
S SRS LSRN S3 i RS 4R B b oA
ICFS5 60, 1M S2 254 By $2 ey vh ity & & A Ui
B R SR, S1 RN S2 i By HR B b
[ e T A5 A B, T S3 45 4 W R IO i i
o TS W AR A T R L3 T AR R
S5 A W B IO T i U

L AEAR YA N 2 B 0 2 PR R AR TR T
RIRIEEIEAT A IS CH, ¥ R B 45 AR TN
12 fift 2 g (PAL) | i 2 R 2 SL 5% o g (TAT) 4-F&
GRRGTEE A R (4CL) . AHERR-4-F AL
(C4H) . ¥ /K B & B (CHS) . £ W & 1L i§ (PPO)
AR IR e | H A T AR oA A Y ) Ak 3
DASCHR B L BRI RS HUA XA o 32 5 ) il 1 5
S TG T, 3 AP P 5 (ST) CH R (S2) Fit T
(S3) H A Bt SRR AP AE 22 5, FORRES 5%
P AN FE R i AT AR 245 i A b N S AR TR sE T
il (4 5 WS TG P, NI RE IR T 22 1 2R T3 0 A B
SR, 3 AL TR A R D A 2 2K A R
5,

22 WESEMMmEMLEN

0 2807 B I R 25 T U 1 0 SR Ak T 1 DL
% 2~4, >R JH DPPH H 38 BRIG M b R A
18 71 \Trolox &5 f Bt & Ak 1% M LA B = 2 57 11

SENL HO - A5 1 258 42— D— A2 i 2 f 1) 410 1 1
LRIV AP AR A TEE . R BN 3
(R0 28007 B 1 RN 2 5 T 42 B DPPH. F R0 BR
G ¥E FRAP A1 TEAC 3 [ 431 A 175.02~248.81,
447.14~623.95 wmol TF/g.646.22~842.89,1051.78~1
866.22 wmol Fe (II)/g LA 54.95~87.95,441.17~
714.50 pmol TE/g, /N FHMEXT B VO, w25
FEHUY I =, DPPH F Hh 53 B 6 4 A1 TEAC #F 2
B S2>S3>S1 (1 ka %, i FRAP 3 S2>S1>S3 1
Fa S A R Y T L, DPPH A Hh 3T BRI
PR B S1>82>83 (18 %  FRAP £ 3 S2>S1>S3
()% TEAC 8L S2>S3>S1 i ka #

M % 3 ATAL, FEdEE A HO - A5 1 2 4 -
D-K IR 2R P ,0.25~4 mg/mL LRI, DA £
1y 412 I 1) 100 A FH B A IO e R R T 38 i 1
T, S BB A 1 X B 4R 6 R (R S3 i B I S 2k
PE),R2 ¥R T 0.9, S1.S2 .83 (175 407 25 i A 45
G SR 1Cs 18 53 51 R 1.54,1.14,2.17 mg/
mL F1 0.94,0.62,0.62 mg/mL, K T FH: X #E Trolox
(IC5:8.31 pg/mL), & 4 WTH fEE NIRRT,
0.25~5 mg/mL i [l 4 ,S1,S2 . S3 19 ¥ 20 Ui 15 1 1l
G55 T B B o vk B S AR 2 O R AP R R
PEXZR LR R T 0.9,1Cs 1645 514 3.39,3.70,
3.58 mg/mL £ 3.99,2.80,3.21 mg/mL, K T BH 1 %}
8 Trolox (IC5:7.9 pg/mL) , & W1 Vb 2 £ 1 $2 HL 4
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®2 DESHIRINY DPPH B HEFRiE 4 . FRAP #1 TEAC
Table 2 DPPH free radical scavenging activity, FRAP and TEAC of polyphenol extracts from A. mongolicum Regel

% BRI JE DPPH # v & 7 rk % H/(umol TE/g) FRAP/[mol Fe(11)/g] TEAC/(pmol TE/g)

uF BB S1 175.02 + 2.66° 734.00 + 31.80" 5495 +2.17°
S2 248.81 = 7.05¢ 842.89 + 16.44¢ 87.95 +2.88"
S3 198.08 + 2.66" 646.22 + 5.09° 86.45 + 1.32"

25 BBy S1 623.95 + 17.46" 1755.11 +35.95" 441.17 = 16.65°
S2 453.29 +7.05° 1866.22 +7.70° 714.50 + 6.61°
S3 447.14 = 14.09* 1 051.78 + 40.04° 567.00 + 13.92"

VC 8.07x10? 2.23x10* 3.43x10?

TE < [ B AN 7] 5% B 3R AN T 77 i 22 S HUAS B8 728 7 L (P<0.05)

®3 DESHMRERUMIEEM HO - N T 2-HE-D-12HE R M EI{ER
Table 3 Inhibition of polyphenol extracts from A. mongolicum Regel on non-site HO- -mediated

2-deoxyribose degradation

7 8% 2581 %
S1 S2 S3 S1 S2 S3
0.25 mg/mL 7.29 £0.42 17.40 = 0.81 14.00 + 1.66 13.23 + 1.68 3433 +£3.27 26.27 = 1.75
0.5 mg/mL 16.37 £ 1.95 2591 £ 0.68 18.53 £ 0.61 46.09 + 0.85 47.02 £3.74 48.34 +0.31
1 mg/mL 23.75+£1.98 34.61 +2.16 29.31+2.74 55.51+2.82 50.99 + 3.86 67.00 £ 2.34
2 mg/mL 68.36 + 0.42 69.31 £ 0.14 46.44 + 0.46 62.42 +1.28 73.62 +2.27 74.72 = 1.40
4 mg/mL 75.55 +0.42 85.85+1.35 84.16 = 1.37 79.86 + 0.99 93.48 +5.46 78.37 +3.43
WA & y=27.198In(x) y=26.013In(x) y = 18.634x y=21.583In(x) y=20.908In(x) 1y =18.838In(x)
+38.2637 +46.616 +9.6085 +51.423 +59.89 +58.94
X FH(R?) 0.9000 0.9339 0.9995 0.9195 0.9479 0.9112
ICs/ (mg/mlL.) 1.54 1.14 2.17 0.94 0.62 0.62

x4 DESHRERONEM HO- 15 2-ft &-D-1Z R FH I & E A
Table 4 Inhibition of polyphenol extracts from A. mongolicum Regel on site HO--mediated

2—deoxyribose degradation

B 8% 258 /%
sl 2 s3 sl 2 s3

0.25 mg/mL 18.57 +0.53 8.07 +0.28 13.93 +2.70 10.57 + 1.52 10.31 +0.37 14.73 £ 0.62
0.5 mg/mL 22.70 + 0.80 11.61 £0.28 19.85 £ 0.06 15.05 = 1.27 1568 +1.10 2557 +1.75
1 mg/mL 29.27 +2.12 1939 £042  2723+090  23.92+0.63 1941049  32.01+0.62
2 mg/mL 3771+£257 31401381 3770 £258  34.86+0.63 3458+ 184 4153037
4 mg/mL 5235+2.62  54.04+2.09  5282+052  48.75+0.51 68.98+0.49  58.73+1.25
5 mg/ml 6745+1.19  6427+320 6330116  59.05+0.63  86.66=221 64.64 + 0.87
Lot &, y=9.5066x + y=11.778c+ y=9.7448x + y=9.6576x + y=15999x + y =9.6563x +

17.807 6.4356 15.1 11.512 5.2709 19.016

% % #(R?) 0.9865 0.9974 0.9837 0.9786 0.9960 0.9585

1C5/(mg/ml) 3.39 3.70 3.58 3.99 2.80 321

B I /E FH 55 T Trolox, 7EAEENLAR R | Ui 2 By FENLRZR P, U S I HE I 0 40 A BB ST>
B B3I VE S P S2>S1>S3 Ay kA 45 4 S3>S2 M, 45 A M B L B S2>S3>S1 (1
PRI P S2 Al S3 AT, HLBRF S1 my#a#, 78 e



5524 4 A5 8 W

W % By 3R A L BAL TE P B 3N AL B 64 A ) A R 169

EAEE MR B JEDTA 5 Fe** %% 4, Fenton
JRE A HO - DL B8 8 SUFE 7l i ik
YER B R 5r LR S TR 8 VD A 2
P B 30 5 BT R HO - Sk ] SR B g
fift, NIRRT AN EDTA , Fe*fE06 H LSS
WM T b PR R A 5= A HO - (M 7 T
KRB, VA Z TR B E 28 Fe R A
JI SRR AR 1) 24, 25 R R VD A 2 I R U X R
FENL HO - A3 1 2 S8 - D— A2 M 22 gk 1) 41 ol 76 FH
S8 TE AL HO-, 3% AT JH BT P AP A 2 52 Ry AILER fY
225, HULWIVD 2 2 M3 BV i bR HO - 19 fiE 7 5
T4 Fe™

T Hr e R R (] 1), 10 2 2 1 42
Yo & i 5 5 R A AR FR 3 B A G
S SRS AR E A7 HO - A T 1 2 S —D— % h
SRR A OGRS BT RR E R
HH AR RSN, SHE 4 FPTELie I EA B
YA O (P<0.05) , 22 BH 46 45 B X Vb 2 22 1
SEW Yy EALRE ) B A B E R DTk, TR
DPPH H 1 #E ¥ B 3 1 FRAP . TEAC, 3E & i
HO - A5 2l SR 0 24 A it 400 4 FH 22 1) oA
Y IE A M (P<0.05) , X Al fig 5 H g R I T o
HL 55 8% 1) S R ATLBR AT G,
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WP A A TE Y 22 5 nl 0 DR L | B A
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AR 255
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23.1 MRIER U2 Z T R U T AR 1 T
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Fig.1 Heat map of correlation analysis
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ST A P 5 G A A ) 8 26 Ak 5 LA L R
LB B P T PG 45 S L 5 R PR O A
RPN AN, 5 4 G I PR AR L S 4R U

B T o B W AR, 3 Al UA IR T P 2
PR Z 0 2 W) IR AL 25 5%

x5 WS EHRENY X BE A B B4 H14E A
Table 5 Inhibitory effect of polyphenol extracts from A. mongolicum Regel on pancreatic lipase
B B % 2558 1%
S1 S2 S3 S1 S2 S3
0.25 mg/mL.  14.17+£0.70  19.82+0.71 10.22 +0.21 1 mg/mL 584+1.09 10.04+0.00 24.48=+1.71
0.5 mg/mL 18.88 £0.01 22.31+1.33  18.01 +0.85 2 mg/mL 1021 +1.34  16.01 £1.18  29.09 + 1.17
1 mg/mL 25776 £0.60 2537 +0.52 27.68 +1.96 4 mg/ml. 1696 +2.31 2024 +£2.27 36.25+0.18
2 mg/mL 46.87+191 3930+0.03 40.73+0.51 8 mg/mL 2898 £2.37 3258+236 50.38+1.22
4 mg/mL 71.16 £0.05 59.68 +1.48 64.75+1.13 16 mg/mL 58.29+2.61 59.77+2.06 79.77 +3.84
kA £ y=15338x+ y=10.682x+ y=13.93x+ BhA- i £ y=3.4466x + y=3.2289x + y=3.6507x +
11.552 16.951 10.687 2.6883 7.7077 21.359
X & (R?) 0.9877 0.9926 0.9823 H % A 3 (R?) 0.9986 0.9965 0.9997
[Csy/ (mg/mL) 2.5076 3.0939 2.8222 [Csy/ (mg/mL) 13.7271 13.0981 7.8453
®6 WESHRIYNBEEETEKNGER
Table 6 Inhibitory effect of polyphenol extracts from A. mongolicum Regel on a—glucosidase
7 B/ % 2E LB %
S1 S2 S3 S1 S2 S3
0.5 mg/mL 11.84 +2.39 27.48 +3.08 15.66 + 1.77 10.69 + 1.30 10.48 £ 0.36 10.99 + 1.87
1 mg/mL 29.29 +4.82 42.80 +2.37 30.10 £ 1.12 19.75 + 1.96 19.34 £ 1.73 1691 + 1.08
2 mg/mL 46.36 +2.39 69.42 +1.47 57.49 +£3.44 29.50 +£2.20 3420 +1.22 35.57 £2.37
4 mg/mL 6597+ 1.75 85.14 +2.21 83.10 +4.29 42.89 £ 0.67 63.72 £2.46 64.22 +0.53
8 mg/mL 92.38 +1.21 98.01 +0.39 97.07 +1.23 70.26 +1.23 88.17 £ 1.55 91.61 + 1.68
e & y=28531In(x) y=26458In(x) y=31.136In(x) y=7.5575x+ y=10.319x + y =10.846x +
+29.392 +46.232 +35.102 11.189 11.191 10.239
#A % & H(R?) 0.9911 0.9851 0.9870 0.9844 0.9514 0.9576
ICs/ (mg/mlL.) 2.0592 1.1530 1.6136 5.1354 3.7609 3.6660

232 WMHIEMBh 1% R 2 fE 3 AT LLE
L TEASTE VD 00 2 W (1~2 mg/mL) FZ5 & B (2~4
mg/mL) i & R BE R, 20 5 LA R 36 (N AL bR ) X
it JoT 2 Ve BE (A b ) MR L BT A it 38 o — 4 E
it S E AR R ) Bk, H B 2 0 0 ik i
(3G TN, B2 ARk e Mk /)N | 2% B LR ] 396 410 1)
KA, Vo2 Z W B WY 5 AR 7 Tk A 4 0
DLAR LA 5 25 45 1 5 | e 0% ) BRIk 2k, R
—Se Yy AN aE AT | B A DR B R R 2 VD A
Z P B TE AT DL

& 4 FE S ATRLE H, SUENBVE B E 26 AH
T 3G, AL Y b 2 W 5 VR Y

BERMTHG s AR A R 7 FN3R 8 i B HE T LU
K, Al v, Y57 B8 35 20 By Jo 5 e B 00 38 o ek /) | 3%
B3/ 280 22 W3 X 9 R I3 014 2 R R 170 400 7 285 AU
J& TR G AR ST PRI, Vb2 2 e e T L
5 LA IS 0 52 A W 5 4 e S B 22 1 310
FEEY, A R—MERALG . EAHGE, &
SRS AR A WX o % B T B4 A
FH 2 Y g A 58 e P 4015, 0 Vi 36 6 22 B 42 1)
Xt oo 7] 250 W TG A0 490 A A P 2 B O TR S AR S
PEA Xk IR 5 T ) 400 ) 44 ) 26 0 S 4 P 41
il o TR T 2R AL S W AR AL 2 R, S
il (0 45 5 J7 AN [R], B0 0 1) S B A7 A 22 5
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Fig.4 Lineweaver—Burk double-reciprocal plots for the inhibition of lipase of A. mongolicum Regel polyphenol extracts

o X} 11
©05mgmL =
olmgmL &

£

g

S

3

0.005 0.010
04 b
1/]S)/ (mL/mg)
(a)

extg Ll
®lmgmL 2
©2 mg/mL /\E

g

£ 06

T |

T oa ',
-0.010  -0.005 0.005  0.010

<04 b

1/[S)/ (mL/mg)

(d)

o X — L1 &
©0.5 mg/mL E
0l L = i
mg/m e !
E 06
=
3 ';':':.:
0.1 i.
-0.008  -0.004 z‘,."' { 0004  0.008
.'.'-..“ 04 L
1/[S)/ (mL/mg)
(b)
O X = 11
®imgmL £
©2 mg/mL >:‘
AR 5
3 e
o g%
. . "_ 5 .
0010  -0.005 . 0.005 0.010
o4 L
1/[S)/(mL/mg)
(e)

[ 251
©0.5 mg/mL =
©1 mg/mL

1.1 ¢ [

1/v/[ (L.*min )/mol

-0.010  -0.005 _,éx'" 0.005 0.010
g L
1/[S})/ (mL/mg)
(e)
il = 11
@1 mg/mL g 4
©2 mg/mL \? ®
8 0.6
50 <
= 2
= s A
= [ 2
o1 §8
20010 0.005 0.005 0.010
=04
1/[S) (mL/mg)
(f)

 ia~e 235000 S1~S3 Vb 20 5 AR IR Y | d~f 30010y S1~83 V&5 & $2 1) .

&5

b # & B R BN ) & v E B YD I 1E A &Y Lineweaver—Burk f £k

Fig.5 Lineweaver—-Burk double—reciprocal plots for the inhibition of a-glucosidase of A. mongolicum Regel polyphenol extracts



5524 % 45 8 1] W % B3R B A 3 B E M B 3K A B 4G ) AR B 173

R7 DESHRERBMEENBIEERDNESH
Table 7 Kinetic properties for the inhibition of lipase by the polyphenol extracts from A. mongolicum Regel
B h A w5 B 25 o By
S1 S2 S3 S1 S2 S3
K.,/(pmol/L) 280.48 280.48 280.48 280.48 280.48 280.48
K.’ /(pmol/L) 168.37 190.02 180.33 95.84 135.46 124.88
(1 mg/mlL.) (1 mg/mL) (1 mg/mL) (2 mg/ml.) (2 mg/mL) (2 mg/mL)
K.’ /(pmol/L) 158.85 160.45 177.44 69.3 115.04 93.58
(2 mg/mL) (2 mg/mL) (2 mg/mL) (4 mg/mL) (4 mg/mL) (4 mg/mL)
Ve[ mol/ (L- min) | 29.41 29.41 29.41 29.41 29.41 29.41
Ve /[omol/ (L-min )| 14.08 17.33 9.85 7.12 10.38 7.59
(1 mg/ml.) (1 mg/mL) (1 mg/mlL.) (2 mg/ml.) (2 mg/ml.) (2 mg/ml.)
Ve /[pomol/(L+min) ]| 11.24 11.31 8.12 4.02 8.30 4.13
(2 mg/ml.) (2 mg/mL) (2 mg/mL) (4 mg/mlL.) (4 mg/mL) (4 mg/mL)
) & A A3 ST Gk A ) b3k ST Gk A )
TE A5 WA RN D A 2 W S BT W2,
®8 WAEASHERY «HEREHNIERADNZSH
Table 8 Kinetic properties for the inibition of a-glucosidase by the polyphenol extracts from A. mongolicum Regel
5% 5 x e rew
S1 S2 S3 S1 S2 S3
K,/ (pmol/L) 12.22 12.22 12.22 12.22 12.22 12.22
K.’ /(pmol/L) 5.61 7.87 11.48 6.11 8.97 8.17
(0.5 mg/mL) (0.5 mg/mL) (0.5 mg/mL) (1 mg/mL) (1 mg/mL) (1 mg/mL)
K.’ /(pmol/L) 4.78 4.95 5.24 4.81 6.97 6.16
(1 mg/mL) (1 mg/mL) (1 mg/mL) (2 mg/mL) (2 mg/mL) (2 mg/mL)
Vpe/[mol/ (L- min) | 144.93 144.93 144.93 144.93 144.93 144.93
Ve /[omol/ (L-min )| 58.48 81.30 112.36 56.82 81.97 78.74
(0.5 mg/ml.) (0.5 mg/mL) (0.5 mg/ml.) (1 mg/ml.) (1 mg/ml.) (1 mg/mlL.)
Ve /[pomol/ (L min) | 43.10 46.95 39.53 38.02 54.64 47.85
(1 mg/mL) (1 mg/mL) (1 mg/mL) (2 mg/mL) (2 mg/mL) (2 mg/mL)
] & A Wb Ak ST F b A ) b AF ST b )
VE 365 B 308 U0 280 2 W B WU oo vk 2
2.4 EWHSH FRAE TR A 10.45% , EBLEG T XHEN HO - A

FETHREY S-S & WA e TS
it PR RE T R Ak B T SR R4y
BT 0 280 17 5 T R 485 45 W 4 BB 1) o T A T 2
TEM 25 R 0L 9, 78 10 NS 8 bn P LU T 3
AT CFRAEME>1 ), EAsr 1(F1) B RRAEE R
6.182 FFIETTHRH N 61.825% , EELEE T A A1
T & & \DPPH H i 575 BR B8 /) .FRAP TEAC A
T Ak B0 VR 5 38 2 (F2) 1 R AR AE
2.113 HFAETTRRF N 21.13% , FELA T M &
R i N 3(F3) MU ERAE (A 1.045,

TR 2~ -D- AR R I RIE . M A
ST B LR AL, A5 3 A F o 2Rk 0
N F1=0.141Z, - 0.069Z, + 0.384Z; + 0.3827, +
0.369Zs + 0.377Z; — 0.099Z; — 0.327Z + 0.3877Z, +
0.370Z10;F2=0.489Z, + 0.632Z, + 0.065Z; — 0.141Z, -
0.109Z; + 0.160Z; — 0.398Z; — 0.258Z; — 0.133Z, —
0.2407,0;F3=0.551Z, + 0.051Z, + 0.1577; + 0.221Z, -
0.190Zs — 0.197Z + 0.730Z, — 0.064Z; — 0.093Z, +
0.032Zy0
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Table 9  Principal component eigenvectors, eigenvalues, variance contribution rate and cumulative variance contribution rate

xE 15 A% F1 F2 F3
Z EHeE 0.141 0.489 0.551
A A -0.068 0.632 0.051
A GWEETEE 0.384 0.065 0.157
Z, DPPH A w1 A& & ek A 0.382 -0.141 0.221
Zs FRAP 0.369 -0.109 -0.190
Zs TEAC 0.377 0.160 -0.197
A EAx HO - A8 2t B —D—4% 43 5L At 0 Fp 4] 45 A -0.099 -0.398 0.730
Zy Az HO- A5 09 2B R—D—4% 45 2L g 04 39 5] 45 -0.327 -0.258 -0.064
Zo T R i Bl p ) VR TR 0.387 -0.133 -0.093
Zy W) 45 3 B A B AE A 0.370 -0.240 0.032
HFAEE 6.182 2.113 1.045
Z £ T E % 61.825 21.130 10.450
Bt Ak E /% 61.825 82.955 93.407

F1.F2 il F3 13X 3 A ERr A 5 iR B 10 nT%0, ZEA 1940 dacis (R 2 S2 7= Ml il 45 4 T 12
TSRS, R ERS B 3 AR ST 7 MU B I, BT
T5 25 TUERAR G P B O E R0 1 Bt Oy 2 0T R A A MEE A m TR, R 2R Y
L EE A 32 A5 A HEAT IR A AR 25 G454 O i PRI AR 1 R Ak BE IS R VD S
Fik U H F 4=0.618F1 + 0.211F2 + 0.105F3, Hi % G R BB I £5 6 ol T e T B

F10 DESHREIVENSIES SEA/RINHESE

Table 10 Principal component scores, comprehensive score and ranking of polyphenol extracts from A. mongolicum Regel

R F1 F2 F3 AR H 2
S1 # # B -7.86 -3.2 -3.07 -5.85 6
S2 i & B -5.54 4.28 3.03 -2.21 4
S3 i & B -7.97 -1.38 0.09 -5.2 5
S1 & 468 8.27 -6.96 2.64 3.91 3
S2 4By 8.18 2.79 -4.74 5.15 1
S3 4B 49 4.5 2.06 4.2 2
3 & BT DB, 2 AR S 6 0 1 £

WA BB MG SRRy A ey HEBRTEEm ., WY Rn & & Prafbae i m
Wy EEER GG AT, BT R S AR THACEEID &I VE W S, VAR LS
(9255 RE I G RAFAE 22 5 VA R AR BE TUF B, OIS 45 6 I AR ALY oy
W) B A —E 1 DPPH [ ih 5% B8 3% 4 FRAP, T BCIIREIGPERITAr
TEAC il 4F & A AE A2 HO - v 3 1 2l %8 -D-
BME R AR R, BRI &, V0 2045 4 B S ) Z % X W
AT A AL RE T 58 T B 1y 0 28 22 1 4 B X JiR
TG 17 Tt 11 oo 755 765 40 15 T 1 400 R VE TH 9 B TR & (1] FA AR, S5 o, MREERH. B0 A o0 400 W T Al 00 o
e PR L XA A R I A0 2 4 P T 70 5 K 2 HEAE R WE SE E SR [T]. 25 90 A0 B 5T
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Antioxidant Activities and Inhibitory Effects on Digestive Enzyme of Polyphenolic Extracts

from Allium mongolicum Regel

Lu Yuehong, Wang bin, Liu Cai, Zupaidano Aimaier, Gao Chunyan”
(College of Bioscience and Engineering, North Minzu University, Yinchuan 750021)

Abstract The antioxidant capacities and digestive enzyme inhibitory effects of free and bound phenolic extracts from Al-
lium mongolicum Regel were studied through antioxidant and enzyme inhibition assays in vitro. The methods of Folin-Cio-
calteu, NaNO,—AICl; and vanillin—hydrochloric acid were used for the determination of total phenolics, flavonoids and
condensed tannins, respectively. DPPH radical scavenging activity, ferric reducing antioxidant power (FRAP), trolox e-
quivalent antioxidant capacity (TEAC) and inhibitory effects on HO- mediated 2-deoxyribose degradation assays were used
to comprehensively evaluate the antioxidant capacity. In wvitro digestive enzyme inhibitory test assay was used to evaluate
the inhibitory effects of polyphenol extracts from A. mongolicum Regel on a-glucosidase and pancreatic lipase. The con-
tent of total phenol, flavone and condensed tannin of polyphenol extracts from A. mongolicum Regel were in the range of
251.09-521.27 pg GAE/mg, 148.24-512.94 pg CAE/mg and 121.33-360.56 pg CAE/mg, respectively, and their contents
varied from different origins. The DPPH radical scavenging activity, FRAP and TEAC of free phenolic extracts from A.
mongolicum Regel were in the range of 175.02-248.81 wmol TE/g, 646.22-842.89 pmol Fe (II)/g and 54.95-87.95
pmol TE/g, respectively. The DPPH radical scavenging activity, FRAP and TEAC of bound phenolic extracts from A.
mongolicum Regel were in the range of 447.14-623.95 pwmol TE/g, 1051.78-1 866.22 pwmol Fe (II)/g and 441.17-714.50
pmol TE/g, respectively. The 1Cs values of free phenolic extracts for the inhibition of non-site and site hydroxyl radical-
mediated 2—deoxyribose degradation ranged from 1.14 to 2.27 mg/mL and 3.39 to 3.70 mg/mL respectively. The ICs values
of bound phenolic extracts for the inhibition of non-site and site hydroxyl radical -mediated 2-deoxyribose degradation
ranged from 0.62 to 0.94 mg/mL and 2.80 to 3.99 mg/mL, respectively. In general, the antioxidant capacity of the bound
phenolic extract was stronger than that of free phenolics. The free and bound phenolic extracts inhibited the pancreatic
lipase and glucosidase in a mixed non—competitive manner, and the inhibitory effect of free phenolics was stronger than
of bound phenolics. In terms of the phenolic content, antioxidant capacity and digestive enzyme inhibition activity, the
comprehensive quality of the bound phenolic extract was better than that of free phenolics.

Keywords Allium mongolicum Regel; polyphenol; antioxidant; enzyme inhibitory effect



