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HUANG Ya'?? ,CHEN Hua-guo™’ ,ZHOU Xin'*”* WU Xing-dong' ",
HU En-ming” , JIANG Zheng-meng>’ , LI Hong-de””’
" Guiyang College of Traditional Chinese Medicine ,Guiyang 550002 , China;” Guizhou Engineering
Laboratory for Quality Conirol & Evaluation Technology of Medicine ;* The
Research Center for Quality Control of Natural Medicine ,Guiyang 550001 , China

Abstract:In this study,a method was developed for the determination of total polyphenol by Folin-Ciocalteu colorimetry
in Sambucus chinensis Lindl which was collected in Guizhou province. The single factor trials and response surface meth-
odology (RSM) were used to optimize the extraction process of polyphenols from S. chinensis. The developed method was
applied for the determination of total polyphenol from different origins and parts of S. chinensis. Besides, the antioxidant
activities of S. chinensis extract from different parts were investigated using in vitro antioxidant assays. The results showed
that the content of total polyphenol of S. chinensis from different parts and different origins was different. The content in
leaf > whole herb > stem > root. The ICy, of scavenging DPPH of leaves, whole herb, stems and roots were 1. 14,
1.70,2.25,2.65 mg/mL and ABTS radical 1.16,1.56,2.17,3.15 mg/mL, respectively. The method was simple, rapid
and reproducible ,which can be used for evaluating the quality and quantitative analysis of total polyphenols in S. chinen-

Sis.

Key words: Sambucus chinensis Lindl ;total polyphenols;content determination ;antioxidant activity

Bl ¥ Sambucus chinensis Lindl. | iy 21 & Bl 3
Y B 1:2016-05-13 13 H191:2016-07-15 - B N T N . e
SR B A 2O I 6 A ots) 1 ARPADBERT LIRS o T TR A A
4033 5 ] SN RHIT SN R W 6 36 4 (0B 28 OB 3, G Eh 5 48, BRH, IR, o, 17,

f LH 5[ 201517768 ) 5 SN 45 2544 | RE 24544 5 ] B2 ELA S 4 10 KU D i 24 1 4
SRR < SN 25 AL = RS T ?nfﬁﬁfjﬁ’;ﬁ(ﬁ *iﬁjﬁj R, e
LI (BB 2201315001 ) s st AR SRS, IR ST BRI R B AR, T, K

SRk LI SR [ 2012401 3E- 4 5 PRI A R R 2 R TR ) A0 2R
M IH/EE Tel :0851-86690448 ; E-mail ; alice9800@ sina. com



256 KIRF=YIBE R 5T K

Vol. 29

IPERITHU I i R R R R gl FE iy
TR E BT o, 54 T B AL IR i AR e e
A SR A TRRARAL PEAC S T E A X,
A R R R R R R S BRI A A 2 A
G312 BURZYERE oY R W, e R Y LA B
Gk B PR PR IR S E s

Z W AR o — I H Z AR A A, )2
A TARAEY T, B R RPIR PURAL B
TR T O LA B S TR ey T2 A D A
(X R TA ) W ok e (NP2 3 T N NP SE
DRI AU TS0 A B, $ R R 2 S R L (H
R SC T8 B o b B 22 B o 0 5 At e T i
RBFFE AR IARE . I, AR SR 2
i 5 R I AT OIS RO S AN R A
[ 245 FH RS He 1 5 v B 2 1y 5[] A X S [ 9 Az
$EEY X DPPH A ABTS [ ¢ 35 14 3% B BE 1 1647 0F
I, PR IR A A BRI P B 2 A B A
HE%,

1 HR5H®

1.1 #8758

16 S TR T SN A A, h St BE 27
B PR SO 3 5 Ry LA B R R AR ) e i
(Sambucus chinensis Lindl. ) T #r42

B IR X B (52N K AE A FRA AL 5
4 110831200803 ) 51, 1- - H-2- = filf FEHE iff ( DP-
PH, HASR 546 i ol #k X2t , 15y 217-591-
8) s ABTS (bt i R BB A PR A, 4t 2y 30931-
67-0) #EMEHAF] (1 mol/L, VSR K AR
NTIDRY SRS K i EEL (v R 7. w1 B i s T

Spectra Max Plus 384 5t W i B R {Y ( 35 [E Mo-
lecular Devices 2 &) ), KQ5200 E 78 75 I 15 bt o8
(B i s A A A BRZA W] ) 5 BSC-150 1 it 16 12 AR
( RSO ATBRA R ) s XS105DU #L 5 7p 2 —
HL oM K7 (AL 204 J7 53 Z — 53 B RF (1
Fri-FE R 24088 BiA TR F]) 5 101-2AB AU £4
SO RAE CRHEETT B R A PR A A o
1.2 WHZE
1.2.1 AR duiE ik 094 &

i 2 R RO 1 TR ) HRE At A, 7 1R 7Kk
87.4 we/mL X HE VAW
1.2.2 B Seimik i) &

R B AR U B 7 (60 H ) #3oK 0.20 g, fiImA 15

mL 75% B, FRE, B8 A H 50 min, Y240 b U8
i, BAE
1.2.3 kK

K 25 W BCHE IS T 0.7 mL 5 %) BE S TR
0.8 mL, 43 5% T 10 mL HIELE H, IMA 2 mL K,
25T, ARG 7] 0.5 mL 4857, & 1 min; fin
A 10% BRI ENE IR 2 mL, i KH B 2 20 B, 5853 4%
A JEE T 45 C i E IR E IR TP G ) 50 min, &
HZ I, LUAH R 9 2 05 77 o 25 1, F 550 ~ 850
nm R, 0SSR ERE A
1.2.4 R &E&memp

53 SR BRI A A T 0.7 mL FTRT BRI
W 0.8 mL, 4% 1.2.3 Wi R Jy ik i (g HIR R Rk
B3 AR R R AR B i A 4 (0.5.,0. 8 11,12,
1.52 mL),10% RNV W & (1.2.2.5.3 3.5
mL) , & 235 5 (30 35,40 .45 .50 .60 C) , I {5 B[]
(20.30.40 .50 .60 .70 ,90 min ) X 54 22 i 7 120 2 71
SO PEA T 0T ST (LA B SR A7 I =00 &
1.2.5 3R FKE

KB ARIBUZEHL(60 H) #K 0.20 g, 71 1.2. 4
TR L, R B R AL, o3 B A Rl B
5 (I, A B0 , By AOREJEE (10,20 .40 .60
80,100 H), & P& & F 4 %k (40,50, 60,70 80,
90% ) , B H(25:1.,50:1.75:1.,100: 1 .125: 1,150
:1)  $EHGR A (40,50 60,70 80,90 C) , i 75 1) %
(150,180,210 240 270 300 W) , £ A} [a] (20 .30,
40,50 ,60 min) , FEHREL(1.2.3 R) X H2H FL B
LW R BGIEAT F A (LA LB 3 A TI0 E =WK) o
1.2.6 & @ikl 25

TE1.2.5 WisLAE I, UL BRI ORI L B HRL
BfR] 3 AN 2 A AR i, B2 B AR SRy i B TR E, B
ANRZEEL 3 JKE-, 2K H Design Expert 8. 0. 5b 4¢3ty
B A B e S92 T A v 2 R o i 25 SR K2
He, W1,
1.2.7 FkFHir

388 3 e o, TR A A A 38 B R I Y B AR
S FRATIfR E T 1B R 1 b o it 4 S | B
Z W TAEINE  Jf e T B2 M FEEE FeoeE vk
FE [T 3R A5y 2 IR S
1.2.8 38 3 RR LA F LR
1.2.8.1  TORFEPIRMESL H f3E (DPPH) AR

Figshil 1 x 10" mol/L DPPH 95% Z. VW o 4331
W HELAE L 40 el 7 b 4 B o o A A ) B A7 4 e



Vol. 29

BOMESE B B2 B S I E BT P 257

% 1 Box-Behnken i&itEE KT R HG

Table 1 Levels and factors of response surface design
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on content of total phenolic acid of S. chinensis

HITEL T CA) m] R, B2 A AR 5 700 I A A 3

I, E R R 2 A R SRR, ARy 1

mlL I 22 13 35 B ik di i, LG I T AR AIG, AT I A b

Effects of amount of Folin-Ciocalteu reagent ( A) ,amount of 10% Na, CO; (B) , chromogenic temperature (C) and time (D)

B IASE A 1 mL, (& L(B) I, G2 B &
BEE B TR BA VA O A 12 (3G N T3 22, (B 25 A &
>2.5 mL I, & R EAR, SO 10% Bk R B



258 KIRF=YIBE R 5T K

Vol. 29

WA R 2.5 mL, fHIE 1(C) 5, B % i
RGN, B2 W i e 3G J5 0, 7E 40 C Ik 3 i K
B, Sk nes R R et N, FitR e
MEZE S 40 C o i 1(D) T, BEA B ] Y

Hahn, B2 & e g I A 60 min B AR,
Wil f 32 T AR AR, 35 43 B B2 s 1] 27 60 min
2.3 BEZRRE

ZH1.2.5 Wb, 4R ILE 2(A ~G)

1443 C
144 4
= 4
s 22
&1 2.‘%
EEEI0 T
N £ =
WS E 4
L2
B
6 T T T T T T 6 T T T T T T 6 T T T T T T
10 20 40 60 80 100 40 50 70 80 90 25:1 50:1  75:1 100:1 125:1 150:1
e LRETE Wkt
Mesh size Conentration of ethanol(%) Liquid/Soild ratio(mL/g)
1449y
E sz - I/P’,{/{'\,’
i E £
42 2F 104
Y E
257 8]
£=
T T T T T T 6 T T T T T
40 50 60 70 80 90 f—T—— 0 3 40 50 60
EPTIRE 150 180 210 240 270 300 o]
Ultrasonic temperature(°C) FEIES Ultrasonic time(min)

Ultrasonic power(W)

144 ¢
=c
z®
?3;5
o S
N £:=
it
6

—
RS

Extraction times

&

B2 BHE(A).ZERE(B) Bk (C) BARERE (D) BAENE(E) BERE(F) REDAH(C)NEZEBEZSHE

ERRMm

Fig.2 Effect of mesh size (A) ,ethanol concentration (B) ,solid-to-liquid ratio ( C) ,ultrasonic temperature (D) ,ultrasonic power

(E) ,ultrasonic time and extraction times (F) on the content of total phenolic acid of S. chinensis
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Table 2 Response surface design arrangement and experimental results
. s

No. 4 B ¢ Polypherf‘lsg}iihn{Zf (mg/g)
1 0 1 1 12.86

2 0 1 -1 11.37

3 0 0 0 13.21

4 0 0 0 13.41

5 0 0 0 13.27

6 1 0 -1 10.22

7 1 1 0 11.07

8 0 0 0 13.39

9 1 0 -1 12. 64

10 0 -1 1 11.10

11 1 1 0 13.25

12 1 0 1 10.51

13 0 0 0 13.05

14 1 -1 0 10.01

15 0 -1 -1 11.25

16 1 -1 0 12.38

17 1 0 1 12.51
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Table 3 ANOVA of regression analysis
T5 24 SFJ7 A F ¥J7 F{E Py B
Source Sum of squares Degree of freedom Mean squares F values P values significant
157 model 22.85 9 2.54 69.54 <0.0001 ®
A 10.07 1 10.07 275.86 <0.0001 ®
B 1.82 1 1.82 49.79 0.0002 ® %
C 0.28 1 0.28 7.68 0.0277 *
AB 8.630E-003 1 8.630E-003 0.24 0.6417
AC 0.043 1 0.043 1.17 0.3144
BC 0.68 1 0.68 18.50 0.0036 ® %
A? 3.29 1 3.29 90.09 <0.0001 ®
B? 2.10 1 2.10 57.56 0.0001 ®
c? 3.53 1 3.53 96.73 <0.0001 ® %
5% 7% Residual 0.26 7 0.037
I Lack of Fit 0.17 3 0.057 2.73 0.1781
2lii% 2 Pure Error 0.084 4 0.021
BB 2 Cor Total 23.10 16

" FoR B EMER, T R EEER

Note: ™ indicated significant difference, * * indicated extremely significant difference.
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Fig. 3 Response surface plots showing the effects of operating parameters on extraction efficiency of total polyphenols

x4 BEERSEIMELKSERE(n = 9)

Table 4 Recoveries of quercitrin (n = 9)

’ °7 concent (mg) amount (mg) value (mg) ’ B
1 0.1036 1.4090 0.5515 1.9577 99.49
2 0.1025 1.3941 0.5515 1.9527 101.30 100.42 0.90
3 0.1021 1.3886 0.5515 1.9428 100. 49
4 0.1028 1.3981 1.1030 2.5262 102.27
5 0.1029 1.3995 1.1030 2.5163 101.25 101. 43 0.75
6 0.1011 1.3750 1. 1030 2.4866 100.78
7 0. 1020 1.3873 1.6545 3.0304 99.32
8 0.1015 1.3805 1.6545 3.0255 99.43 99.50 0.23
9 0.1022 1.3900 1.6545 3.0403 99.75

2.7 BBEARFHEARBLESEHEENE DX 16 AN AN[R] 7 s B AN TR 5B AL 19 12 B o v L 22
A2, 47 BN 0 5E 1) S 2 IR BOUR S Bh B 45RILES,
MBI, % 2.5 WUR Tkl A, THE S
RS5 ARFHARSMIZEEELSHEE

Table 5 Determinationresults of total phenolic acids in S. chinensisfrom different parts and different regions based on optimal extraction

conditions
75 Tt HL o - B Ui
No. Sample location Whole plant (mg/g) Leaf (mg/g) Stem (mg/g) Root (mg/g)
E==A 70N —
eliE=yiit7]
1 Guizhou Botanical garden 13.60 13.98 12.50 10.98
2 %B/S"jthiﬁ 18.28 20.25 19.05 16.27
Da ping town, Duyun
2. HL.
3 . Rr R - 19.51 20.30 18.58 14.49
Li ping county, Kaili
L 4
4 %B/:"FT%E 35.66 49.54 17.81 14.29
Yan xia town, Duyun
IR N
5 ERBAHAE 13.56 14.28 13.07 11.57

Wet land garden , Huaxi
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) FREHL Lt it % i
No. Sample location Whole plant (mg/g) Leaf (mg/g) Stem (mg/g) Root (mg/g)
L 25K M
6 Shui tian town, Wudang 20.64 25.32 20.25 18.91
bl =
7 BRI B 20.29 29.50 15.96 14.80
Da fang county, Bijie
8 AR 15.09 18.79 12.34 11.42
Ben zhuang county, Tongren
9 Al & 16.99 20.18 15.32 11.34
Du shan county, Duyun
TRIK B
10 Chi shui county, Zunyi 18.08 18.18 14.64 9.31
R
11 Ma dong village, Xifeng 16.10 18.58 17.60 9.64
[N
12 o Rl . 14.20 14.57 13.59 8.88
Qian ling mountain garden, Guiyang
PN s
13 Tian zhu county ,Kaili 14.74 21.33 13.77 9.53
14 L . 16.43 17.07 13.74 10. 66
Gao po town, Huaxi
wn A
15 . IR S . 13.75 23.64 11.48 9.63
Lei shan county, Kaili
AL
16 . #ith . 13.08 22.84 18.17 11.38
Qian tao county, Huaxi
2.8 EBEARMMALFEELR
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