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The effects of Ca’"and Mg’ " on the extraction and
antibacterial activity of total flavonoids from sweet potato leaves

ZHANG Yi-lin® ,YAN Yong, TTAN Xiao-long

College of Biology Pharmacy and Food Engineering ,Shangluo University ,Shangluo 726000, China

Abstract; In this study , we investigated the effects of Ca>* and Mg®* on the extraction and antibacterial activity of total fla-
vonoids from sweet potato leaves. Single-factor experiments were conducted to determine the optimal levels of Ca>* and Mg**
concentration , solid-liquid ratio,and ethanol concentration and extraction time. Response surface method was used to optimize
extraction condition by introducing Ca** and Mg’ " in sweet potato leaf flavonoids extracts. The optimum extraction process
was Ca’* concentration : 187 mg/L,Mg“ concentration ; 176 mg/L, ethanol concentration:71% ,the material liquid;1:40 and
extraction time:1 h. The extraction yield was 2. 76% ,which is slightly higher than that of the traditional extraction technolo-
gy. The MIC values of Escherichia coli, Staphylococcus aureus and Bacillus subtilis were 69.69,69. 69 and 34. 85 wg/mL,
which was significantly lower than those of sweet potato leaves flavonoids extracts without Ca>* and Mg’ * (250,125 and 62.
5 wg/mL). Therefore, the extracts contained Ca’* and Mg’ * could significantly enhance the antibacterial activity.
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Table of factors and levels

Table 1

% Factor

Mg®* e Ji

KT Ca’* ¥R

Level Concentration Concentration R Kt
ove £ Cal* £ Mo2* Ethanol Solid-liquid
ot La oL Mg content ( % ) ratio
(mg/L) (mg/L)
1 150 150 1:30 60
2 175 175 1:40 70
3 200 200 1:50 80
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Fig. 1 Effects of various experimental factors on the yield

of total flavonoids in sweet potato leaves
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Table 2 Response surface experiment design and results
A2t ok i YR . e Fp——
?% Conc[:r'lt(;:lion{zi{‘xca2 * Concz;121gtion{z§fri/[gz * E(l]’ldi)iﬁ%;ﬁfnl D *\Jr (& K . Extj:j]i;(z)j Aratio
0. (mg/L) (mg/L) (%) Eolid-liquid ratio (%)
1 200 175 70 1:30 2.44
2 175 175 70 1:40 2.66
3 175 150 80 1:40 2.25
4 175 175 70 1:40 2.65
5 150 175 80 1:40 2.53
6 175 200 70 1:30 2.43
7 150 175 60 1:40 2.41
8 175 150 70 1:50 2.42
9 175 175 60 1:50 2.44
10 175 150 60 1:40 2.47
11 200 175 70 1:50 2.23
12 150 175 70 1:30 2.46
13 200 150 70 1:40 2.22
14 175 175 70 1:40 2.71
15 150 150 70 1:40 2.22
16 150 175 70 1:50 2.45
17 200 175 80 1:40 2.31
18 175 175 80 1:50 2.42
19 200 175 60 1:40 2.23
20 150 200 70 1:40 2.24
21 200 200 70 1:40 2.22
22 175 175 80 1:30 2.43
23 175 200 70 1:50 2.44
24 175 200 80 1:40 2.46
25 175 200 60 1:40 2.34
26 175 150 70 1:30 2.29
27 175 175 60 1:30 2.32
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Table 3 Results of variance analysis
Ty 2 H SEJ5 A A ¥75 F 18 PAH M
Source Sum of squares df Mean square F-value P-value Significance
57 (Model ) 0.42 14 0.030 4.39 7.2 x107 Significant
A 0.036 1 0.036 5.35 0.039
B 5.633 x 103 1 5.633 x103 0.83 0.380
c 3.008 x 107 1 3.008 x 103 0.44 0.518
D 7.5 %107 1 7.5 %107 0.011 0.918
AB 0.1x10? 1 0.1x107 0.015 0.905
AC 0.4x10° 1 0.4 x10? 0.059 0.812
AD 0.010 1 0.010 1.47 0.248
BC 0.029 1 0.029 4.26 0.061
BD 3.6 x103 1 3.6 x103 0.53 0.480
ch 4.225 %103 1 4.225 103 0.62 0.445
A2 0.22 1 0.22 32.38 0.1x107
B 0.21 1 0.21 30.81 0.1x107?
2 0.079 1 0.079 11. 64 5.2x10%
D2 0.055 1 0.055 8.13 0.015
32 Residual 0.081 12 6.781 x 103
AT Lack of fit 0.079 10 7.931 x103 7.67 0.121 Not significant
#li15% 2% Pure error 0.21 x107 2 0.100 x 10
FES 2 Cor total 0.50 26

We g 187 mg/L, Mg®* ¥ i 176 mg/L. Z, B ¥
1% EHE LY 140, SEHCHT I EC 1 h, B0 $2 30
2.60% .
3.2.3 Wi SRR BE AT RIAE

XTI e L 200047 = 4 AT SR IR BRI, $EE
ROHR2.75% 2.78% 2.74% ,F-34MH K 2. 76%
(RSD =0.75) , n Ji 67 [°] 5 77 75 Tt il 4 5 52 BB 4
NAAE . REGEFERGIA Ca® i Mg A | T4 %
IS R Y PR B, AT G T 2 HE OB/ MIg HE T (5
JEEN LTl SRAR I 1] BB 22 5 RIS TR

2R R 202 B v S B R R AR, FRAT
NS SCBRIGE 1L 5 T 2005 160% 2K v
90 °C [l HL 60 min, RE LL 1: 40, Z 5041, $2
BORN 2.2% ), Al BEJEL R & Ca®" F1 Mg " 5 1 B
TG YIEE A (VA U 25 00 S BT R 2 AL, A )
TFergn A S W . RS (P E 2
#)2015 JgiE W) 2201 ) (AR HIARIRE , SR E
1R R 15.92% 5 LRGN, 128 v () B 5 oy 17.
32% .

3.3 MEEEHAR

F4 RMBEIRE (MIC)
Table 4 Minimum inhibitory concentration ( MIC)

/MBI e MIC (pg/mL)

Bfﬂfm 2k Xt B b 1 X B b 2 Xtk 3 XTI Ak 4 X AR AR 5
Extract Reference 1 Reference 2 Reference 3 Reference 4 Reference 5
KIGHFH E. coli 62.5 125 250 - - -
S EMEERE S. aureus 31.25 125 125 - - -
W B ZEFRT I B. subtilis 31.25 62.5 62.5 - - -

T =" FRORTEMEEN.

Note:1." =" means no bacteriostatic effect.
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Fig. 2 3D response surface diagram of the effects of various factors on the extraction rate of total flavonoids from sweet potato leaves
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5, G 06 HH R T I B R A ) e 3 Y R R KO,
i 1 Box-Behnken SZYG TR TH45 H 21 25 I 50 3 i 42
BT 2k Ca™ MR 187 mg/L Mg™ " ¥e i 176 mg/
L LR IE T1% AR L 1:40 FEEEFR 1 h, £
IOAE, SEFRAREUCR K 2. 76% , ML Ge i $R B T2
HHRBCRA /MR R T, &4 Ca® A1 Mg®* 425
T AR S £ 55w 0 FF 2 A H CR I T4 50 42
HE TR Z R BERE, (115 21 25 S0 B A ) 32 HUR AT
FUREAR, SREA R 781K + S B e [k
K+ L,

MR T AEARBUR 5 A Ca®* F1 Mg 4R BV I
RO SRR AR N B R BCP S A Ca®
A Mg® UM B 6 v B R T R ATE  4
B0 A B TR R 2 ST D 1) e /DN TR R B 4 )
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