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Abstract: In order to study the optimum extraction conditions and antioxidant activity of total flavonoids from Kadsura
coccinea leaves assisted by ultrasound extraction method, the ultrasonic-assisted extraction method of total flavonoids from
K. coccinea leaves was studied, the influence factors of extraction time, ethanol concentration, extraction temperature
and solid-liquid ratio on the extraction rate of total flavonoids from K. coccinea leaves were studied by single factor expe-
riment, and orthogonal experiment was used to optimize the extraction process. The scavenging effects of total flavonoids
extracted from K. coccinea leaves on DPPH, - OH and superoxide anion were tested under the optimum conditions. The
results showed that the optimal extraction conditions were as follows: extraction time 35 min, ethanol concentration
80%, extraction temperature 50 °C. and solid-liquid ratio 1 : 20 g + mL'", the maximum yield was 4.83%. The antioxi-
dant activity test showed that total flavonoids of K. coccinea leaves had strong scavenging abilities on DPPH free
radicals, + OH free radicals and superoxide anions. The order of antioxidant activities of total flavonoids from K. coccinea
leaves was as follows: DPPH free radicals scavenging ability > superoxide anions scavenging ability > - OH scavenging
ability. At the concentration of 0.8 mg + mL", the scavenging abilities of total flavonoids from K. coccinea leaves on
DPPH, - OH free radicals and superoxide anions were equivalent to 97.6%, 82.1% and 95.5% of Ve at the same con-

centration, respectively. Total flavonoids of K. coccinea leaves were good sources of natural antioxidants. This study pro-

40 %

vides theoretical information for the extraction and utilization of active ingredients from K. coccinea leaves.

Key words: Kadsura coccinea leaves, total flavonoids, ultrasonic-assisted extraction, technology optimization,

antioxidant activity

¥ 1% (Kadsura coccinea) "N LW Tl B K
TR AR T EAAE Y, 9 4 e YR AT B
RS, EE A TR EVLPY W S )P A
Mo (IETE 55 ,2013) , MRERZ TG &P
Hr 2 AR 2RISR Sy Rl 25 Y R 2508 2 E 25
B, B AT A0 I, 38 28 0k R S AR (R R 55
2018) . BUACZY LG 1 A 5% 3% U] 2R 2 PR AR 25 R
i i £ FhEE R g B PR IT (Song et al.,
2010) PLARIME (Li et al., 2012) FiffE ( Zhao et
al., 2014) $i HIV (#3455, 2003) Hi Ak (IETE
S4E, 20135 3 5 45, 2016) (P EE ML (Su et al.,
2019) AT ML (ZF B, 2011) A, BE
FEM DU 25, okl 697 #1292 ( Rehman et
al., 2019) . HHI, & T R E B A BUN 1Y $2 B
2 PR M AIF 5T 32 B A P e R 25 R R S X
I K ) P 1B LD

PUAAL R LG PR A2 B bt AL 5
KIRPUAATH . T RABEF ARG LS T
BERRE S, AW b SR R AR BT AR50 2 ol [
WA A . BRI S Y 2 AP T THE W)
FR 55 R S A BT 4 E DA b R A R
FAL AW BA B P A A AE H ( Chanput et al.,
2016) , 402 A JRR I S SR (3 SR AR, 2019) HE A

B (S5, 2018) LIRS T B EE R (2% 55
UR%F,2018) S5 Z AP I B B HL A 1P
g, T T RAPUEMAFIM A &, BT, X F
R YRS PE B IRE E A BB R
KM (Rehman et al., 2019) (BB EZ R P IEA
(MBS, 2014) K B-AWE R E T A4 2-52 N
BE-B-FAHIAE 5 PR R R SR B T R LY (Su et
al., 2018) FB & AR v 10 I R 2 i 43 ( B 7E R 45
2013) . P& Rt B R o0 1 S KSR B A AL
PIBFSE R DR AE Rt DA 2 AR 4 2R 2 e it v
R AR R B A I A Y e A AR R, i
Wil 25 Ak A P 3R BCA I FEI AR ZE B (SFE) 3 7 2
Bk | H S R BY 3 BC(UAE ) | Gl i Bl Bh 42 X
(MAE) ik o B8 3% ( PEF ) %l B $2 B i il B 2 B
(EAE) &5, Forbla il B $2 CE A R B0 5 48
SRURST () JoE 5 700 P k2D R B 9 AT 58 46 0 o T
Iz A8 (O 845 ,2019)

AT R FH 7 i B 4 IR 2 R i A B
IEHR U ] | 2 vk BE 4 BOIR BE ORHVE e g A
P AR AL TR 2 PR SRR SR I T2 i — 20
T AR BUACF T 2B R v B R ) B AR AT
PE, A SR PR B A 4 B L R F8 3, o
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Py B2 AR 2 e 15 245 0 R 27 e o 2 A R 04 4
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Jussieuw) T Y B % 5 ( Kadsura coccinea)

112 KA P ThRiESh (4 =98 %) Lt Hr
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1.2.1 Z2EvHd S E QIR BEEN R
JE v, 60 C FHET EIE &, M5 2 60 H i B
RN B AR, K FREUR Z MR 2.0 ¢,
AR A | U8 TE 7 D)3 250 W, 7E —E 4
WO $R T[] | 2 B B FURM H 2% 10 F 3B AT
P A B B, AR BT D R VR 4, T0% LB E AR T
100 mL 28 i, 75 58 2 PR v S B AE T
1.2.2 F TA EwLe$ & R A NaNo, -
AL(NO,) ;-NaOH % (ARIE5F,2016) #4574 T 5
e, MEFRFRIR T4 B9 7T 50 mg, H 70% &
B R I e 25 F 50 mL A0, MERREEBUST
FESEW 0.0.2.0.4.0.6.0.8.1.0 mL T 25 mL %
B, 2 MR KA A 0.8 mL 5% NaNO,5 10%
AL(NO), , BINA—VARF =1 T SV 5 min, K5
FEAMA 10 mL 1 mol - L NaOH J5 ] 70% Z 5 5E 45
ZZ0 IR T R 15 min, 78 510 nm &b 2 W%
JEEE, ARG BE (A) IO AL bR, 2 T W C

(mg - mL™") ARG ALFRHIVERRHE RN 2k . y = 4.541 1+
0.002 6,R*=0.999 3,
1.2.3 &4zl fit L MEFREEC1.2.1
T PR R ERRE VAR 1 mL, IR 1.2.2 D7 A
FEFE ST WO RE B I 5 A5 IO BE AR A HE
LR MR BB R C(mg » mL) , $%
BN 5 B R IO (%) < $EEUR = C <N xV x
10%+m x100%, XA .V NHRBUE AR (mL) ;N K
WA m BB R B R E A (g) o
1.2.4 2R ERXBRELKLXE HHR1.2.10
J7i FE AN R — & BT, 4351 AR [F) 42 B
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80 °C) MBHA& L (1 :10.1:15.1:20.1:25 .1:
30 g - mL") HEAT LR A

FR 8 R Rl g 25 R SRR U H] (A) L &
BV E (B) ARIUEEZ (C) B (D) b A2 i,
DLRE & 5 MR O R 4R R T 48 AR, R
L’(3") IEACIR I fL 2R e S T I T2 5
B, IE AR R AK€ 1 FiR

x1 EXHBEERKESR

Table 1  Factor and level graph of orthogonal test
A B C D
% L RS PR BHR L
Ekq:l E {Eﬂfﬂﬂ? Ethanol Extraction Solid-liquid
eve X I?CH::JI?) M€ oncentration temperature ratio
(%) () (g-mL")
1 25 60 50 1:15
2 35 70 60 1:20
3 45 80 70 1:25
1.2.5 24 R et & H WAL AMKE  TERM A

RIS 2 00 BE 2 P S B e R LR Oy ik kAT
P A A P I K
1.2.5.1 RN BB XT DPPH I8 5% RE 7 04 31 3k
S MR PE B 5 (2015) B 53k B e L 41 T 42
) JE S R S BRI % T 709% £ EEC i AN (7]
e (0.025.0.05.0.075.0.1.0.2.0.4.0.6.0.8
mg - mL™) YRR SR, 40 0 DL A R 1.0
mL, LA 2.5 mL — € ¥ 19 DPPH ¥ &, I >
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{H+brfEIR 22 F N, R Microsoft Excel 2010 ,SPSS
20.0 ., Design Expert8.0.6 #4475 4 b 2 43 Hr
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X KRAH 4.31% ; i 45 B[] (4 98 < $2 BOR A fr T
R, K AT BE 2 DR Ay Bsf ) A Jed Bsf, B 2 R I TR
FEEA PREUSE 4, T LAR (] 38 1< 32 BORBE K5 SR
A ERC [ 5 4 DU AT i 2 o R T ) 43 A -
R R S T P R T [ (3R RO AR,
2019), [tk B Hemss a] A 4k ik 56 v L o 25 ~
45 min,
2.1.2 TE R E T 2 % R et & BRI E 0 % m
WK 2 iR, 7 LSRR 40% ~T70% , & & TR
ISR T 4 R S MR R Y 70% B A B e K (H
4.62% , Bl PEHCRE T RE . AR < AR A
L PR S S 70% & EEAR AR AL, Pr
PATE Z R R T0% Bt 32 BUR fe K Bl 25 £ B vk

40
~ 5.00
\af
4 4.50
)
=
5 2 4.00
82
ﬁ T 3.50
[
PR
2300
“
o
- 2.50
I
> 2.00
15 25 35 45 55
$ZENATE) Extraction time (min)
Bl 1 BRI ] % IR P R
Fig. 1 Effects of extraction time on yield of total

flavonoids from Kadsura coccinea leaves

2 5.00
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B S4.00
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+3.00
&
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40 50 60 70 80
ZEERE Ethanol concentration (%)
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Fig. 2 Effects of ethanol concentration on yield of total

flavonoids from Kadsura coccinea leaves

JFE B3 O , B P 2 T 4 R L 2 38 K B T A
Jo 55 VR R A7 AR B O AR, DT 3 350 A 4 R 1Y
REAR (3EA A ,2018) . PRI, OBk FE AR AL S 30y
b 60% ~80% ,
2.1.3 FBUR T B E e BB R R
WE 3 iR, AR T 60 C i, M3 R w i
T 44 0% I A T T 388 i 4 R, 60 °C 3k Bl i
KAH 4.53% , Fifi J5 42 BOR B B BRI, X AT RE 2
T BE Y T 5 43 F (RS B AR A R B 1S KT
5 CRE AL 2, T LB IR 1S s (IR B 0t
U, 238 I 43 TR 235 TR DAL T o TG 4t B3 (i
HRREF,2012) , 0, £ BOR B AL S 5678
Fl i 50~70 C,
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5500 Table 2 Results and analysis for orthogonal test
4 4.50 IS glEE R
o ¥ Yield of total
M § 4.00 Number A B c D flavonoids
o = (%)
& * 3.50
L 1 1 1 1 1 3.21£0.01
5300
& 2 1 2 2 2 3.52+0.02
[o]
o 2.50 3 1 3 3 3 3.76+0.01
o
>~ 2.00
> 40 50 60 70 80 4 2 1 2 3 3.34+0.03
IZBUEE Extraction temperature (°C) 5 2 2 3 1 3.86+0.04
B3 PRI FE X P 3 i B TR A 23 1 5 6 2 3 ! 2 4.690.02
Fig. 3 Effects of extraction temperature on yield of 7 3 1 3 2 3.42+0.09
total flavonoids from Kadsura coccinea leaves 3 3 3 1 3 361005
9 3 3 2 1 3.72+0.03
2.1.4 Hig ka2 R R EF R REN R K, 10.49  9.97 1151  10.79
W 4 s e R — R B R A R R K, 11.89  10.99  10.58  11.63
FEE RGBT K1 0 20 g - mLT B IR B R R K, 1075 12.17 1104  10.71
{8 4.53% , MiSRE KT 1:20 g - mL' 585 R 140 220 093  0.92

i P SR G KON B ), X AT BB S T 7E — 2 i [
A, T 51 o P 3 -5 350 Bt 5 R0 A 4 M T AR 4
T, B0 T R G R I R b G B —
Ja , Pk S i R L 8 B — AN AR e
P s SR ) £ 0T B OS2 AN K, BT 4% 3 AR
HRIRIR S, I, CBER EEA AL SR Rl ok 1
15 ~1:25(g-mL"),

5.00

&
o
S

Lo
3]
o

DEREER
Yield of total flavonoids (%)

2.00

1:10 1:15 1:20 1:25 1:30
RLREE Solid-liquid ratio(g - mL™)

L 4 LR B I 7 2 B 0
Fig. 4 Effects of solid-liquid ratio on yield of total

flavonoids from Kadsura coccinea leaves

2.2 IEEXMAIALE
2 2 ], 45 TR 25 R M) 2 2 P I TR 2 B

FREMPUNE : SBEHE (B) > SRR E] (A) > $2
BURBE (C) >BH (D), mAERRKMEN
A,B,C,D,, BIEREES ] 35 min, £ BEHR EE 80% |
RBURE 50 C R 1: 20 g - mL?, FERLSRAE

23 BEENRAERMMAML RN

2.3.1 2% gt Y3 B E % DPPH A W A 4

Hi & 5 T FEH E N 0~0.20 mg - mL' B}, fE &
PR TR R e B ) 3 n, JE X DPPH [ i
HBRBE B WHE R, EVREH 0.8 mg » mL7' A, &
Z RN B XT DPPH H 3L B R N 94.3% , #H
MT LW E T Ve % DPPH A i 553 & R 1)
97.6% , < W] & & % it 5L B GE A% AR 4F Hb T R
DPPH H 3,

B2 RN SRS B DPPH H R 1C5,°h
0.067 mg - mL™", B (55 (2015) BF5Y 1 U0& M
A P03 Bk DPPH H B 269 1C5, M 1.14 mg -
mL", IR R B T DPPH A f 3 2 &
U BT B g
232 BER-TEREAL - OH A AT
& 6 T, FEHEE 9 0~0.20 mg - mL' i}, BB # L
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Fig. 5 Scavenging ability on DPPH of total

flavonoids from Kadsura coccinea leaves
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Fig. 6 Scavenging ability on - OH of total flavonoids

from Kadsura coccinea leaves
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BP9 BRBE
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Fig. 7 Scavenging ability on superoxide anion of total

flavonoids from Kadsura coccinea leaves
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