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Taraxacum kok-saghyz Rodin Roots and Its Antioxidant,
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Abstract: Using Taraxacum kok-saghyz Rodin (TKS) roots as the raw material, the liquid-solid ratio, ultrasonic power,
extraction temperature, and extraction time were selected as experimental factors. On the basis of single factor experiments,
the response surface methodology was used to optimize the ultrasonic-assisted extraction process of polyphenols from the
TKS roots. The in vitro antioxidant and hypoglycemic activity of the polyphenols extracted from TKS roots were measured.
The results showed that the optimal extraction conditions were liquid-solid ratio of 33:1 mL/g, ultrasonic power of 270 W,
extraction temperature of 61 °C, and extraction time of 31 min. Under these conditions, the yield of polyphenols from TKS
roots was 1.46%+0.03%. The in vitro activity test showed that the half inhibitory concentrations (ICs;) of polyphenol
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extracts on DPPH and ABTS' radicals were 54.06 and 39.27 ug/mL, respectively, the ICy, values for a-amylase and a-

glucosidase were 133.26 and 50.22 pg/mL, respectively. This indicated that the polyphenols from TKS roots had strong

antioxidant and hypoglycemic activities in vitro. This study can provide theoretical basis for the comprehensive

development and utilization of TKS.

Key words: Taraxacum kok-saghyz Rodin roots; polyphenols; extraction; response surface methodology; antioxidant;

hypoglycemic activity
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Table 1 Factors and levels of response surface design
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Wk (mL/g) X, 20:1 30:1 40:1
R (C) X, 50 60 70
A IIFR(W) X, 240 270 300
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1.2.4.1 HrEfaoHIfE  RETFRECEE T2 25 mg,
IKEEIFREZE S 250 mL, BEHlA% 0.1 mg/mL BB
FERXTRE SR . B 25 mL LA, 433 inm AT RE
MW 0. 0.1, 0.2, 0.4, 0.6, 0.8, 1.0 mL, inz=4EK
ANEZE 10 mL, JILA 0.3 mL EMREHRF, #5555
T#E 5 min, FANA 1 mL 15% BRERENIAUL, 3575,
FIRBDGIN 2 h JGTE 746 nm I E W GIH, LATEE
FIRUEE (ng/mL) AR AL bR, WG A AL PR, 225
PruE £k, 52 I IF 52 y=0.0104x+0.015, R*=
0.9978.

1.2.4.2 ZB g RASSRATHE 1% 1.2.1 HHEE
T A TR Z PR O v, $RIOREZS E 100 mL J5fs
FRIAEWE . WU 0.2 mL #% 1.2.4.1 J7 BB
EWOCHE, % T G R 2R,
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Y (%) = 100
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1.2.5.1 DPPH H HIRIERAEEII MW E =% Lu
ST R TE 1) TR T S T N AR Z2 T HE U 1 T
% DPPH [ i 3L0E MHEEF T4 M1 78 96 FLAR A
100 uL DPPH ¥ # ( 0.2 mmol/L, Z B Fg 1) 1
100 pL AS[RIHR BE AR, TR S) TG PRSI T AR A 2
. 30 min, 7E 517 nm A 2 W GRE . H RAgEAE R
C M BHMEXTRE

H B EETERR R (%) = (1 - A‘;Az)x 100

b A, N R DPPH BRI OGCIE, A, N
DPPH FIAESIR G MOGEE, A, S A FE S
AIOYGEE
1.2.5.2 ABTS'H HEIFEREE I I E ABTS'H
LSRR R S0 =% Lu 45023 $R3E i 7 R VE 1
M, ABTS ¥ 2l ¥ ABTS % (7 mmol/L) 5
I FRERET (2.45 mmol/L) ZEZE IR T T AL S B 12~
16 h TiiilA . FHIJC/K LB BE ABTS ¥k, fdiHAE
734 nm ALY GREE N 0.7, 15 8] ABTS i H#E .
50 pL AR BE MR SRS 150 nL ABTS fHFH#
R, TR T REAL R 20 min J&, 78 734 nm P K
AR RE G . LAAEAE 2R C S BHPEXT A

ABTS" F HHEEE R (%) = (1 - %) x 100
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pH6.9 1) PBS Bl IR A, #£ 37 °C FiEH 10 min,
AN 200 pL 3,5-—fF K A7 IR 150, 6K
5 min. NI E B =R, NS E P EUH
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1.2.5.4 o-Hi%ZFEEEGEINHIAE ST W2 S 4-
il FE IR - - D- ML WG 25 B (pNPG ) H G R A8 1y
(pNP) [ BRI 5 o4 25 W il 1A V5 M . =
% de-Bellis 25 PY [y J7 5, 50 pL A 5% ¥ #% (10~
1000 pg/mL) F1 100 pL -4 %5 ¥E 5 i (0.2 U/mL,
0.1 mol/L pH6.9 [ PBS BLHI) IR G, 7 37 °C T HF
B 10 min, #ZRJEHMIA 50 pL pNPG & # (5 mmol/L,
0.1 mol/L pH 6.9 1) PBS Bt #il), 7€ 37 C T H
30 min, fJEHIA 100 pL BYBEEREM (1 mol/L)Z 11
SIS, FABEFFMAE D KA 405 nm AR EOSERE . LA
BRI~ IR0R A7 BT e

3 4

oA BRI (%) = (1 . ‘2 _iz)x 100

b A BRSO, A, N TT ST IROG
(PBS FAUEHERD), A, MBAMEXT R S'GEE (PBS 3/ UAE
W), Ay A BATEXT BRSSO (PBS B CAR I A i
W) o
1.3 HUEAIE

A SCE A 3 U, LA R LS+
FRAEZE (SD) s, f#i ] SPSS 23 #1 OriginPro 2021
BRANF S 45 DA TG A B aT J Ak A B SR
Expert-Design 10 #4347 10 3 S 55 5397 -
2 HBRESH
2.1 HEHEXE
2.1.1 BT Z AR R ag e ok X T R
INYEAR Z R BUS R g2 man & 1A R, Woekkk
M 10:1 mL/g #EHNE] 30:1 mL/g, 25 B3 15 RS b
fn, 2SUOREE Sy 3001 mL/g ISR R Rl . dksihy
Jingkl b, Z2 IS SRAS FAE W A, SEARYEREANAR,
UL AT T B A AR 2 T s R e s T
TN, ARSERE IR A IS FITHFE, T RESs
HTEE 22 () (0, 2R AR MR 2R T i HE R, S s
S T B0 TAE B S OAR, PRI B A9 Ok EE A 30
1 mL/g.

2.1.2 FRIREF AT 2 WA R iy sen  BEHET R X8
JEE T 28 DEAR Z2 1y HE HUAS RS2 an 18] 1B iR, 78
10~30 min 2 Py 45 5 Bifi 25 B[R] A4 385 9000 AS BT 42 5
FE 30 min Bk EIEFAH, RLEIERAT(E], Z 53R
IR T RESE X e A A AR RS T AL
AR FH ™ AT D) A0 M B8 i Ay i s I o b g
B BT TR], SR A B e m 4 o 22 1 ) R i
(At B R] A SES, L35 H I —Se 220 o o) e
FAkiIe, H—Se RNEasE 4l 5 i 2s F FE R i el e s
T B # IR, A e PR HOAs () i R A R 2 R R
(P<0.05) . HEHRIE A S INEERE, Pk o i
EAEEST A4 30 min.

2.1.3 MBI SRR R

JEETH AN DEAR Z2 W P R R Al 1C s HH
AT DL, o — 5 Y Bl PN B A S TSR B I, 215
SEANWEE N, EABR AT D138 270 W RTIABIHR KAHE, 4%
SRR IR, Z SR I0 W ARk, A5 R
AR I AEFEHUAR 22 P T = A i s A0S FNB LR E
2 WE 25 R 7 T 3 A B DN T G5, AT N R AT 4 41
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Fig.1 Effects of liquid-solid ratio, extraction time, ultrasonic
power and extraction temperature on polyphenol yield
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FAJ TR TR R0 22 105 42 B A 3 41, RT T A6 — 2 9 B PN 35
AR DR H 5 2 TSR, H I A ay, S i i
B2 TR 22, 2 22 R BT, Hom DR e s I 2
T % — L 22 Py ) O P R A S, DR IR e 7 o5l
270 W,

2.1.4 $REUREXT AR5 BEEBOR X
JEETHE A TEAR Z I USSR AFE MM ANIE 1D Bz, $EE
IREEAE 30~60 °C WYYEHIN, 2B 0075 52 BETR R i 7t
RGN, 7E3R 3] 60 °C ZJ5FF4E N, IREEF =T
BNz AR T A AR e e AR, BTG
TS B ZERE FIR BE, 3 LA AT I 24 o MBI A
RS, FREEA AN BRI . HIRE TS TR
SR AE AN BT 57, T3S0 I A R, T
Y B ey [ a e A (5 P ¥ g 1, 37 N 575 i 21 N
FEsE TR Sy, DRI, B0 R B TR S AR 22 I R
FISAEIRE S 60 °C.

2.2 MINHEERCEREARRSEMENITZ

2.2.1 WGBSR LG R E S A
SR, BEPERET A (X)) . WO (X)) | HREREEE (X))
FEFE D5(X )4 D ZRAE AR R, DL 53 A
MAE(Y), #2$E Box-Benhnken iR 5614 11 5 FH A 310
I TS AT I T A AR Z2 W (BT 228, ik
BV MR L 2. XTSI LS IR T o S HG
ST 2R (YY) SR EARZ A LR K

F 2 ma AR BO Mg R

Table 2 Response surface test design and results

B X R X0k XAREGREE X AT Y (%)

1 0 1 0 1 1.31
2 0 0 0 0 1.48
3 0 1 0 -1 1.30
4 1 0 0 -1 1.26
5 -1 -1 0 0 1.03
6 0 0 0 0 1.44
7 1 -1 0 0 1.14
8 0 0 -1 -1 1.20
9 0 0 0 0 1.46
10 1 0 1 0 1.30
11 1 0 0 1 1.28
12 0 0 0 0 1.46
13 0 -1 -1 0 1.05
14 -1 1 0 0 1.31
15 0 0 1 1 1.23
16 0 0 1 -1 1.22
17 -1 0 0 1 1.18
18 0 0 -1 1 1.20
19 -1 0 -1 0 1.13
20 0 -1 1 0 1.08
21 1 0 -1 0 1.26
22 0 1 -1 0 1.30
23 -1 0 0 -1 1.13
24 -1 0 1 0 1.19
25 0 -1 0 -1 1.06
26 0 0 0 0 1.43
27 0 -1 0 1 1.07
28 0 1 1 0 1.33
29 1 1 0 0 1.34

[\l U 5 B AL A . Y (%) =1.454+0.051X,+0.123X,+
0.017X,+8.33E—03X,—0.02X,X,—5.00E—03X , X;—
7.50E—03X,X,~2.50E—03X,X,+2.50E—03X,X,—
0.113X,%-0.14X,>—0.119X,>~0.127X 2.

ST 2555 HT (ANOVA) Xof [ 48 7 47455
PEM, &R UL E 3, I EIAMBLAL F=110.44, P<
0.0001, 33X i5d A [B] TSI 38 3] 1 4 i 25 A 7K, J33l
Il P=0.6831>0.05, RIS B, PeE REL R”=0.991,
P, TRl A IR AR AL BEAR 48, ] 43 M fi
TOUIN R P PR B O ST A AR 2 i i T2, 1Rl
BRI R — YR X, . X, Al X B[R] SRECHRAE] T A
REE AR (P<0.01), 22 H I X, X, A a1 )0 22 406K%
K (P<0.05), R X2, X2 X5 Fl X,° Y
(BRI ZREEET IR B k3 17K (P<0.01), FEIAR e
TG0 75 g T 2 D A 22 1 A5 538 1) 5% i) 257 AN I 2 (P>
0.05) . 4 4PN T IETHE 2 TEAR Z2 T A 352 1) 5 i It
JF AR (X, ) >$i B 1] (X ) > B R (X)) >
FAUIRR(X ) o

3 AT 22 A R

Table 3 Analysis of variance for regression model

KU EM AmE S Fli PlE BEM
8] 0.48 14 0.034 11044 <0.0001 ok
X, 0.031 0.031 1003 <0.0001 o

X, 0.18
X;  3.33E-03
X,  8.33E-04

1
1 0.18 582.45 <0.0001 ok
1
1
XX,  1.60E-03 1
1
1
1
1
1

3.33E-03 10.78  0.0054 ok
8.33E-04 2.7 0.1229
1.60E-03  5.18 0.0392 *
1.00E-04  0.32 0.5786
2.25E-04  0.73 0.408
2.50E-05 0.081  0.7803
0 0 1
2.50E-05 0.081  0.7803

XX;  1.00E-04
XX, 225E-04
X,X;  2.50E-05
XX, 0

XX, 2.50E-05

X 0.083 1 0.083  267.11 <0.0001 o
X, 0.13 1 0.13 41318 <0.0001 ok
Xy’ 0.092 1 0.092 29752 <0.0001 Hok
X, 0.1 1 0.1 336.18  <0.0001 o
5% 4.33E-03 14 3.09E-04

KA 2 81E-03 10  2.81E-04 074  0.6831
HRZE  1.52E-03 4 3.80E-04

eyl 0.48 28
H: * R 3 (P<0.05), ** £ m il .38 (P<0.01) .

2.2.2 WARZTHIGIAT 25 S EAT B4 L R RS
LRanlE 2 Bz Wi R TR A R 2 1 DU R R T
A PR 2R 58 HAE PO TSR A e AR 22 3 P U3 Y
SEMRE 0, 0 ) T T AR B RE B U | A5 v S U A,
UEHIFFE DI 2 75 TR 2 DEAR 22 I PR U R 1 52 i)
AR, A5 R I A B WU SR T DX 38 2 (A0 A58 AR
H, B TR, 2 EAR N NE 2 nTRUE H, W)
L5 HR ] fr g 1 ph T B R R A vy, A5 ey 2R A
[BE, UEHATROR} B -5 PR U 18] A9 52 A X5 T 2
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Fig.2 Effect of factor interaction on polyphenol yield

YA Z Wy PR HAS AR 52 i 2. L P R PR 3R R 1Y
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223 EARPRECTZS8n0nhE AR Y N 1 53 HT
GRENT A YR T U ASE IR ST T e v 2N DA 22 1 fee R4
BT 2 4540 M 3RBURHE] 31.40 min. OB 33.15:
1 mL/g. $EBURE 61.28 °C . MBI 269.55 W, Fil
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