FIRF=WINFSE 5 TF & Nat Prod Res Dev 2015 ,27 :1056-1063

X E4RS :1001-6880(2015)6-1056-08

i) R T8 5% AR AL R B By & | E 77 3%

kgL ERELHE OB LIRALEER L BEXE
BDURS T2 45 B TR RO 430023 WL MRS A0l A R A 7L -4 442000

¥ ke RO ST T AR AR A I OB R E TR . B EE TR MR 1R Y Y EE (mol/
L) K itk \Na, CO; WAL (g/ L) S o K [ Bl 8 755 00 i 1A 2% 1) pHL L B L Tt Ak B8 268 DR 38 08 i
SR AR o AR ER S A A L, BE— 2P i Box-Behnken Bt iI Ak AR B ARG 25 1o 45 2R
T, K B ) B A 26 P = 1 mL T ELIR B A OB B R YD , A 0. 4 mol/ L AR AR 1G] S mL, b3 1R
2JJ5 A 170 ¢/L Na, CO, 7 1 mL,IR2JJ5 T 34 “COKIR R 40 min, JROK AP PSS AT, 55 F T T 765 nm
AW RE o 1207 B HATIIF i) B SR S S, 1 b ARG I RS P o, DA i i 99. 95 % , I 5 I T 220 i
FRINAR 22 pH B L 2 B5EIR  3% 050k FT A 0 T AR 8 B 5 ARG

SRSRA « s I 5 AR L (03 5 e 7 TG 1

FE 425 TS209 ZHRFRIZAD : A DOI:10. 16333/j. 1001-6880. 2015. 06. 022
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Pyracantha fortuneana by Response Surface Methodology

ZHANG Huan' ,DONG Guang-yao' ,SHU Chang' , WANG jun-jie' ,CHEN Xi-zhe’, YAN You-yu'”
" College of Biological and Pharmaceutical Engineering,Wuhan Polytechnic University ,Hubei Wuhan 430023 ,China;
* Hubei Shennong Honey Bio-Tech. Co. ,Lid. ,Hubei Shiyan 442000 ,China

Abstract: A quantitative determination of total polyphenols from Pyracantha fortuneana were optimized by Folin-Ciocal-
teu colorimetry with Response surface methodology. The effect of concentration of Folin-Ciocalteu reagent ( mol/L) and
its addition amount (mL) ,concentration of Na, CO; solution (g/L) and its addition amount (mL) ,incubation time and
temperature ,pH and concentration of ethanol of the solution system on the total polyphenols measurement was investiga-
ted thoroughly. On the basis of single factor experiment,the detection conditions of polyphenols from P. fortuneana were
further optimized by Box-Behnken design. The results showed the optimal condition for detection was as follows:5 mL of
0.4 mol/L Folin-Ciocalteu reagent was added into 1 mL suitable concentration of polyphenols extracts from P. fortu-
neana, after vortex mixing,1 mL of 170 g/L Na,CO; solution was added and mixed, then placing in 34 °C water bath
and reacting for 40 min,then rapidly cooling with ice water, finally measuring absorbance at the wavelength of 765 nm
under room temperature. The developed method had good repeatability and reproducibility, as well as high stability within
1 h and high recovery rate of 99.95% . It was almost not affected by the pH of solution system and the concentration of
ethanol in extracts. This method can be applied to detect total polyphenols from other plant sources.
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Table 1

Levels and factors of response surface tests

K2 Factors

IKF Levels

-1 0 +1

X, BREREHE AL Na, CO5 concentrations (/L) 50 125 200
X, 7K T[] Incubation time (min) 20 45 70

X5 /KU JE Incubation temperature ( °C) 20 30 40
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Fig. 1  Effects of amount (A) and concentration (B) of Folin-Ciocalteu reagent,amount ( C) and concentration (D) of Na,CO, ,In-

cubation time and temperature (E) on total polyphenols of P. fortuneana
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Fig.2 Effects of concentration of Folin-Ciocalteu reagent ( A), concentration of Na,CO, ( B), incubation time and temperature
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Table 2 Box-Benhnken experimental design and the results

7K 3 Factors

EE s X, SRR e N X; KA RE W
No. Na, CO, 2 K (.ﬁﬁ.l ol Incubation Absorbance
concentrations Ineubation time temperature
1 -1 -1 0 0.12
2 1 -1 0 0.321
3 -1 1 0 0.148
4 1 1 0 0.308
5 -1 0 -1 0.122
6 1 0 -1 0.31
7 -1 0 1 0.154
8 1 0 1 0.304
9 0 -1 -1 0.254
10 0 1 -1 0.277
11 0 -1 1 0.301
12 0 1 1 0.305
13 0 0 0 0.302
14 0 0 0 0.293
15 0 0 0 0.304
16 0 0 0 0.308
17 0 0 0 0.302
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Table 3 ANOVA of regression analysis
I ERIE T A ¥or F{E PH
Source Sum of squares Degree of freedom Mean squares F values P values
FEH model 0.085 9 9.473 x 103 131.30 < 0.0001 * *
X, 0. 061 1 0.061 846. 50 < 0.0001 * *
Xy 2.205 x 10 1 2.205 x 10 3.06 0.1239
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X, X, 4.202 x 10* 1 4,202 x10* 5.82 0.0465 *
X, X5 3.610 x10* 1 3.610 x10* 5.00 0. 0604
X, X5 9.025 x10° 1 9.025 x10° 1.25 0.3003
X3 0.020 1 0.020 283.10 < 0.0001 * *
X2 2.628 x 10 1 2.628 x 10 3.64 0.0980
X3 3.921 x10* 1 3.921 x10* 5.43 0.0525
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Fig. 3 Response surface plots and contour plots for the determination of polyphenols content from P. fortuneana
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Note : A ; Concentration of Na, CO; and incubation time; B: Incubation time and temperature ; C ; Concentration of Na, CO; and incubation temperature

BEAMRIE 10 ~35 pwg/mL DL 0.4 ~ 1.4 g/L 500
LMERFR R, HA y DGR .« AR,
2.5.2 EEAMFEK

Fie O R 251, OO I R B R 0.4
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+0.01682X(R* =0.9983),Y =0. 04482 +0. 32057xX (R*  AMSEAFIAE 5 WG IGEE , 10 s B , SR AR X b v 22
=0.9965) ., GBI E TR SO EHmIRBORE  RSD(% ) , 451 E 4,
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Table 4 Repeatability tests of the determination results

VTR W S KR 1 $E B (0. 4.,0.6.,0. 8,
1.0.1.2.1.4 g/L) , #5 A FiR 5645 H i) deod 451
)5, #£ 765 nm 7}&‘2&WJM%‘6E%¢UU&@?@&&
Mﬁm%%ﬂﬂ&%&*ﬁfﬁﬁéﬁ, AW S B Sk A A A
UEATZPEINE , 23 A5 B 2t [T U 7 2 . Y =0. 00111

A Ty v
Concentration S
olwal  WORE  wotE  wopE  owops  owogr LW e
polyphenols Absorbance Absorbance Absorbance Absorbance Absorbance l 8¢ 2 st RSD
from A, A, A, Ay As kaue (%)
P. fortuneana
(¢/L)
0.4 0.177 0.175 0.173 0.176 0.174 0.175 0.00158 0.90%
1.4 0.502 0.501 0.506 0.500 0.501 0.502 0.00235 0.47%
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Table 5 Reproducibility tests of the determination results

K T e
Concentration Tl
of total WG g %SGR K 6 SR Average bRz FER b v s 22
polyphenols Absorbance Absorbance Absorbance Absorbance Absorbance VA | 8 » SDm] RSD
from A A, Ay A, A VAKue (%)
P. fortuneana
(g/L)
0.4 0.173 0.170 0.175 0.176 0.174 0.1736 0.00230 1.33%
1.4 0.500 0.498 0.504 0.501 0.503 0.5012 0.00239 0.48%

1 4 R, 05 R 2 03 FF i B B 1 fi 22
4% %1 K 0. 00158 F1 0. 00235, A1 % b 1 i 22 K

0.90% F110.47% , I H B U B2,
2.5.3 FMHER

R C 0 E ARG A, BOOBUS By 55 0. 4
L4 o/LREN 2 0y, i AR S8 %, AN TR0 A B A
765 nm PEARAL AT E 5 RO EE , 10 7 EE , oK

X bR fEw 22 RSD(% ) 4RI S

HI S AT, 307 VR E 2 03 it 1) o o i 22
4% 5 2k 0. 00230 F1 0. 00239, #H XF 5 1 I 2% N
1.33% F10.48% , 230 H B 4T T pE
2.5.4 BEHER

P O A I SR 25, BBOKOBUS B VR 2 Ry 0.4
1.4 o/LAES 2 3, 525 10 min 75 765 nm K AR
FEMOGRE  ESEE 6 Y. 0B , KA 1
22 RSD(% ) 45 RILFE 6,

F6 TREMXE
Table 6  Stability tests of the determination results

KA
M v 2
Concentration 0% i s s i i S S e p
£ total J0)= G G &JL b3 &J b3 ﬂ&} b3 Average V\{’Eﬂ)ﬁé *EX‘T’"E‘{E%?_
i) henols Absorbance  Absorbance  Absorbance = Absorbance = Absorbance = Absorbance ol d SD"U RSD
po )f}:o rino S A, A, A, A, As Aq v%ue (%)
P. fortuneana
(¢/L)
0.4 0.177 0.178 0.180 0. 180 0.181 0.181 0.1788 0.0016 0.92%
1.4 0.502 0.502 0.504 0.505 0.506 0.506 0.5033 0.0018 0.36%

H 26 6 W1, 1% B 8 2 Oy i B b o 2
A5k 0.0016 F1 0. 0018 , A0 X bR R 22 K 0. 92%

F10.36% , FBAFEMTE 1 h NEEIIERE .
2.5.5 eArwnk e
BUS Oy BER 0.4 mg/mL BRI H2 HOK 1.

0

mL, 7P HIITABE TR 0. 2 mg, % DL SCH#f & (1
FRIE A, WRE S D Ae i B IOCRE IR TR B )5 B9
S o VAR I SRR R X A v Al 22 , 5 SR LR
7o

x7T REFERMHEEKEREE(n=5)
Table 7 Recovery tests of gallic acid (n=5)

S A W TRIMALE

RSNl

i e P

R iy W Y Original Added Detected Recovery Average +EX¢§;§WH§
Absorbance amount amount amount rate value ( 0} )
o
(mg) (mg) (mg) (%) (%)
0.2 0.5988 99.8%
0.2 0.5998 99.97%
0.177 0.4 0.2 0. 6007 100. 12% 99.95% 0.12%
0.2 0.5995 99.92%
0.2 0.5996 99.93
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