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Extraction Process of Total Flavonoids
from Cuscuta chinesis and Its Antioxidant Activity
QIN Jing—jing , QIAN Hui—qin, WEI Jing, GAO Li, YUAN Tie-feng, YAN Fu-lin~

(Sanquan College of Xinxiang Medical University, Xinxiang 453200, China)

Abstract ; Response surface method was used to optimize the extraction technology of total flavonoids from Cuscuia chinesis.On
the basis of single—factor test, ethanol concentration, extraction temperature and ratio of water to materials and extraction time
were optimized by the Box—Behnken design and response surface method, and the yield of total flavonoids was used as the
responsive values. Meanwhile, the antioxidant capacity was measured by scavenging of DPPH -, hydroxyl free radical and
superoxide free radical. The results showed that the optimum extraction conditions were as follows : Ethanol concentration was
90% , extraction temperature was 70 °C ,ratio of raw material to liquid was 1: 15 g/mL and extracted for 100 min.Under the
conditions, the yield of total flavonoids was (34.65 +0.002) mg/g, which had a relative error was 0.81% with the expected
yield of 34.37 mg/g. This indicated the refluxing extraction process of total flavonoids from Cuscuta chinesis was stable and
reliable.ICy, of total flavonoids from Cuscuta chinesis to DPPH free radical, hydroxyl radical and uperoxide free radical were
0.067,7.209 and 0.119 mg/mL, respectively.ICs, of ascorbic acid to DPPH free radical and hydroxyl radical and uperoxide free
radical were 0.082,1.731 and 0.054 mg/mL, respectively. The antioxidant activity in vitro showed that total flavonoids from
Cuscuta chinesis had a better scavenging effect on DPPH radical and the DPPH scavenging ability of was obviously higher than
that of ascorbic acid.The scavenging ability of hydroxyl radical and superoxide free radical was lower than that of ascorbic acid.
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Table 1  Factors and levels of response surface experiment
ES
KV A ZERE BREURE  CARBRE D BREE
(%) (C) (g/mL) (min)
-1 70 70 1:5 80
0 30 30 1:10 90
1 90 90 1:15 100
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Fig.1 The effects of different ethanol concentrations
on extraction process of total flavonoids from Cuscuta chinesis
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Fig.2 The effects of different extraction temperatures
on extraction process of total flavonoids from Cuscuta chinesis
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Fig.3 The effects of different material—-liquid ratios
on extraction process of total flavonoids from Cuscuta chinesis
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Fig4 The effects of different extraction time on extraction

process of total flavonoids from Cuscuta chinesis
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221w R ENEBE R #5598 SR A Box—
Behnken [y .02 S TR B MAKYE, L EEH EE (A) |
B L (B) FZERETE](C) ($2HU(D) 8 B A8 &, BL
PS5k R AR =, SR A 4 AU ZR 3 7K 7 T DL B H
T2 FIHSBE T 5% 53 B fF Design Expert 8.0.6 {4
SENT BT RS AR B R S 22 T R B R e AR FE EO T
SEAM L AR AR 20 FIRIRAEXT G A5 SR T IR
EAVEWCINER il Y S i = ONCINE R il o i
/(I

Y =17.24-0.72 +3.66B +2.52C—-0.54D + 3.57AB
—2.78AC — 1.89AD — 1.33BC + 0.81BD — 1.39CD +
2.92A° +1.06B° +3.08C” +2.68D’

E A IR Py

Table 2 Results and analysis of response surface experiment

D P
At A B ¢ (me/)
1 0 0 0 0 17.25
2 0 1 -1 0 21.48
3 0 1 1 0 26.12
4 -1 0 1 0 22.42
5 0 -1 -1 0 13.67
6 0 0 1 1 23.98
7 -1 1 0 0 30.80
8 0 0 1 1 24.86
9 0 0 -1 1 17.72
10 1 0 0 -1 24.56
11 -1 0 -1 1 20.45
12 -1 0 0 -1 21.57
13 1 1 0 0 23.24
14 0 1 0 -1 26.65
15 1 0 1 0 28.06
16 1 -1 0 0 22.61
17 0 -1 0 1 21.07
18 0 0 0 0 17.75
19 -1 -1 0 1 19.04
20 0 0 0 0 17.21
21 0 0 0 0 16.37
22 0 -1 1 0 23.65
23 0 0 -1 -1 20.09
24 0 0 0 0 17.63
25 1 0 -1 0 11.81
26 0 1 0 1 22.07
27 1 0 0 1 20.04
28 -1 0 0 1 24.63
29 0 -1 0 -1 20.08

3% 3 W, [a] AR L g P < 0.0001 , 22 B % [
R TR Y S BUITT P > 0.05 , AN I 3, 15 I % R
JRAL o BEH R e E BB R = 0.9634 K% 1F P s 228K
R, =0.9268 ,F5 [1 phe 5 R B R®FNAL IE B s R 8K
R W55 v EL 432 0T, 00 PO RS0 750 ofe a1 003 P P % 85 5
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Table 3 Variance analysis of regression model

=144
ke TOUR pme tr o Pl
i 479.14 14 34.22 26.34  <0.0001**
A 6.15 1 6.15 473 0.0472
B 160.38 1 160.38 12343 <0.0001 **
C 76.20 1 7620 5865  <0.0001**
D 3.56 1 3.56 2.74 0.1199
AB 50.98 1 50.98 3923 <0.0001 "
AC 30.97 1 3097 2383 0.0002*"
AD 14.36 1 14.36 11.05  0.0050**
BC 7.13 1 7.13 5.49 0.0345°
BD 2.64 1 2.64 2.03 0.1759
o)) 7.76 1 7.76 5.97 0.0284 "
A? 55.36 1 55.36 4261  <0.0001*"
B’ 7.24 1 7.24 557  0.0333""
c? 61.44 1 6144 4729  <0.0001**
D? 46.68 1 46.68 3593 <0.0001 "
s 18.19 14 1.30
ST 17.02 10 1.70 5.82 0.0522

RZE= 1.17 4 0.29
eyl 497.33 28

Hex + RREFMEE(P<001); + RRERBE(P<
0.05).

AR ZBE CV =5.36% < 10.00% , i B 52 5 Fa 52 Pk
R Rk, mT LA s A% 78U S 30 00 2 22 7 i 78 il B
PR T 240

4 AR R 20 F AR R/NAT LA 25 2
X} B 24 F- B TR A5 SR A 5 i T S SRR E > B
b > SWEHR BE > FEEHT [A], HE IR B X 22 T R
fi 759 3 R, AR — R IH D 528 H.I5 BD 2%
SFABFE(P>0.05); — KM B.C,3 HIi AB AC,
AD DI R T ORI A CP D X 22 T R RS AR A A
e B sz (P <0.01) ; — kI A, 32 5.3 BC.CD,
TR B B BEERE (P <0.05)
2.2.2 WA S EAE AT SO e i e
FRB S Y, Lo ) I Xt 2 K] 2 ) A A AR U, v it
T B R A S 4, 2% IR 2= 0 A A ok e (R ) 52 i s
/N, 5 PR 2 38 A FH G 3 22 - v R B R AR SR IR
B U 7 fH AT DA M Sy LR AN 1K S5 F s . AEA AS EH AR
FSZIN T, £ M B AR W Ll 2 P i i OF 2 B st
[a], &, s 5 A0 H BV 5, Rl VA L AN 4 B R B, R B
Bk T T H 705 R THL i £ b e i, 22 HH 3 DR 38 ) 2 22
T R R A B B B2 LR W AR R 3 TR R EE R
FREAE] 22 H R AR R i3, X 5 38 3 38 5T
B 53 BT —3 o
2.3 HRERNEGNHERIIE

I AR A R R 2 100 2 8l U3 7 R R AT 4 A T
I, 2 W (0] 5 5 BB 22 1 A B R 00 AR FR B T 4%
1 ZBEHE M 90.0% , FEBUEJE Ky 70.41 °C , 2T
[E]>47 99.83 min AR LKA 1:14.99 (g/mL) , L5 E
B HR A T 2 AR R Z R BT 90% |, 3 HURL T
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Fig.5 Response surface plot showing the interactive effects of total flavonoids

#4 BRI E RS (0 =3)

Table 4  The predicted value and measured value of the optimal conditions(n =3)

OB (%)  $RBURE(C)  BHE(g/mL)  FEEEIE (min)  FE(mg/g) PR (mg/g)  THIMIRZE(%)
90% 70.0 1015 3437 34.65 £0.02 0.81
70 °C BRI ] 9 100 min, KHE LA 1515 g/m, ol
LI 26 2 6 e 57 g B0 A5 R R AT B TR IR B, 25 2R i 801
DL 4 FRAT MY 24 T R B AT S 1) SE BRI AS B & 7107
(34.65 £0.02) mg/g, BIM{E Jy 34.37 mg/g, Tl 5 o
27 0.81% ,/NF 3% , Rk, UE S T W0 E 1 HE i = 404
A T 30 —-= SR IR
e & 20- 20 B B
24 HUTFREMBINIAMEN 5 o) R
241 2 BTCEXS DPPH-WERIEM i El6 R] 07005 006 0.08 0.0 014 02 024 026

N, TEBEEWRE 0.03~0.20 mg/mL {5 [l N H K BR GE
J1 B R T e B Y B T B g, Y ek BE G i o
0.24 mg/mL, ji§ Kk 315 5 98.68% , it i L1 5 F 5k
A F AT, PR SPSS 20.0 FAGEIE 53HT , 15 3] 24
227 AT 1C5, =0.067 mg/mL TR IR Y 1Cs, =
0.082 mg/mL, 3X it B FEAH R M BE T, 44 22 F &L 25 1
*f DPPH - 5 5% 2R % 7 T HU IR ML .

242 ZhegF R IEEENNT - OH WVEBREA  dET7R]
L AEVEE W E 0.5~5.0 mg/mL 315 ] N HIE FR BE 71 Bl
R TR B A B v T g, X R G ISR 4.5 mg/mlL,
TERFRIA ] 40.42% , 5 HOE R 1B N AN B W, St

WSE(mg/mL)
K16 AN[mlik BT Y 4 22 1 S B T
FHTIR MRS DPPH 143 R4
Fig.6 DPPH-: scavenging activities of different

concentrations of ascorbic acid and total flavonoids

ATV, MRYE SPSS 20.0 B/ Eds oA, 15 2198
22§ AR 1C5, =7.209 mg/mL AIHLIFIMLFLZ ) 1C5, =
1.731 mg/mL, iX Ut W FEAH [T, 2 22 5 5 B B
X - OH 15 BR A LEPTIR LR 55 o

243 Bz RN O - VEBRIEAH  mIEI8 AT
1, AR IERE W E 0.01~0.26 mg/mL 35 [l PN HA BRAE 77
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B BT TR M BE Ay B i ORGSR, 4 ek R B O Sl
0.24 mg/mL, iHFRARIAF] 69.26 % , M5 FLIH R FEA
TP, AR SPSS 20.0 B AL 3 B, A5 5 S 22
TR 1Cy, = 0.119 mg/mL FIHL IR I AR 1Y 1C;, =
0.054 mg/mL, 3X B BATEAH [A] vk BT, 9 22 1 5L 3 B
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Fig.8 0O, - scavenging activities of different
concentrations of ascorbic acid and total flavonoids
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(5] 24 100 min, BHE L 1215 (g/mL) ,ZRIF 2T
B A 2R 0 SE BRI ASE SR (34.65 £0.02) mg/g, Tl
MA{E A7 34.65 me/g, Wil i 2 0.81% , it B >Rk A
Box— Behnken Jy 72 i £ 42 BEL ¥ L2547 2 A 2K,
SR LG 22 T B TR i el A iR AR =

A At A Ak T P BT 5 3R B, 2 22 T A TR X
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PRt — Y BELSAKYE
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Development of Taurine and Mint Mixed Sports Beverage
and Its Antioxidant Activity in Vitro
ZHENG Jia

(Zhengzhou Technology and Business University , Zhengzhou 451400, China)

Abstract ; Taurine and mint mixed sports beverage was developed with taurine and mint as raw materials and white sugar,
xanthan gum, carboxymethyl cellulose sodium and gellan gum as supplements. The raw material liquid formula composed of
taurine ,mint and white sugar was optimized by single factor tests and orthogonal experiments with sensory evaluation as the
index.The formula of mixed stabilizer composed of xanthan gum, carboxymethyl cellulose sodium and gellan gum was optimized
by single factor tests and response surface methodology with centrifugation sedimentation rate as the index. The antioxidant
activity of the beverage was evaluated by the determination of scavenging activity of the hydroxyl radical , superoxide anion free
radical ,and DPPH free radical. The results showed that the best sensory evaluation score of raw material liquid was 87.3 0.9
scores with taurine 0.03% ,mint 6% and white sugar 3% .The centrifugal sedimentation rate of the beverage was 1.05% with
addition of xanthan gum 0.14% , carboxymethyl cellulose sodium 0.40% and gellan gum 0.08% .The taurine and mint mixed
sports beverage had astrong mint odor, uniform and transparent color, light yellow , moderate sweetness and sour, with a sense of
refreshmeat ,and no precipitation or stratification. The hydroxyl radical , superoxide anion free radical and DPPH free radical
scavenging rates of the beverage were 42.76% ,62.25% and 57.46% , respectively. Therefore, it had preferable antioxidant
activity.

Key words: taurine ; mint ; sports beverage ; antioxidant activity
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