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Antibacterial activity of alkaloids from different growth parts of Berberis poiretii
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Abstract: [Objective] In this paper, the antibacterial activity of alkaloids from different parts (root, stem,
leaf and fruit) of Berberis poiretii was evaluated to provide a theoretical basis for broadening the application
fields of whole plant and developing new natural food preservatives. [Method] Taking the diameter of
bacteriostatic zone, the lowest bacteriostatic concentration and the lowest bacteriostatic concentration as the
examination index, the Oxford Cup bacteriostatic method was used to study the inhibitory effects of

alkaloids from different growth sites on four food-borne pathogens (Escherichia coli, Staphylococcus
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aureus, Salmonella spp., Bacillus subtilis), the types and contents of alkaloids were determined by high-
performance liquid chromatography method. [Result] Before and after purification, the alkaloids from 4
different parts of Berberis poiretii showed positive dose-effect relationship to four common food-borne
pathogenic bacteria, i.e. Escherichia coli, Staphylococcus aureus, Salmonella spp., Bacillus subtilis. When
the concentration of alkaloids was 60 g/L, the diameter of bacteriostatic zone was more than 20 mm. The
minimum inhibitory concentration (MIC) to Escherichia coli, Salmonella spp. and Bacillus subtilis was
1.25 g/L, minimum bactericidal concentration (MBC) was 2.50 g/L, and the MIC to Staphylococcus aureus
was 2.50 g/L, MBC was 5.00 g/L. When the concentration of alkaloid was 40 g/L, the diameter of
bacteriostatic zone was more than 20 mm. The results showed that the MIC for Escherichia coli and
Salmonella spp. was 0.31 g/L, MBC was 0.63 g/L, and the MIC for Bacillus subtilis and Salmonella spp.
was 0.63 g/L, respectively, MBC was 1.25 g/L.. The results of HPLC showed that the purified alkaloids were
berberine (0.28-41.69 g), jatrorrhizine (0.32-12.67 g) and palmatine (0.25-17.09 g) . [Conclusion] The
root, stem and fruit of Berberis poiretii have stronger bacteriostatic effect on the tested strains, but the leaf
has weaker bacteriostatic effect. The basic alkaloid monomers in 4 different growing parts are the same, but
the content of the monomers is significantly different. When the concentration of alkaloid is 60 g/L, the

order of bacteriostasis is fruit > root > stem > leaf, and the order of bacteriostasis is root > stem > fruit > leaf.

Key words: Berberis poiretii; alkaloids; different parts of growth; antibacterial activity
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Tab. 1 Comparison of alkaloid content and purity in different growing parts of Berberis poiretii

% & Content/g 4 ¥ Purity/%
AL Part
4li{k i Before purification 4li{kJ5 After purification 44k Hi Before purification 4li{kJ5 After purification
i Root 9.40 +0.32* 17.86 £ 0.26° 9.82 +0.44* 19.00 + 0.23*
2 Stem 3.85+0.50° 15.34 +0.34° 4.45+0.36° 17.73 £ 0.43%®
I Leaf 4.50 +0.64° 11.08 £0.16° 452+031° 11.13 £ 0.25°
R Fruit 3.70 £ 0.28° 14.90 £ 0.32° 4.62+0.44° 18.61 £0.17™
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ZRAREP>0.05), FEAMFIFRR S HBAL LT & R EalifE 2 7 B3 (P <0.05). TH. Notes: in this study, the alkaloid content is expressed
by the equivalent mass of berberine per 100 g of Berberis poiretii. The data in the table are mean + SD. The same column letters indicate that there is no
significant difference in the content or purity of alkaloids in each part (P > 0.05), and different letters indicate that there is significant difference in the

content or purity of alkaloids in each part (P < 0.05). The same below.
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Fig. 1 Inhibitory effects of alkaloids from different growth parts of Berberis poiretii on the tested strains before purification
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Fig. 2 Inhibitory effects of alkaloids from different growth parts of Berberis poiretii on the tested strains after purification
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Tab.2 Comparison of minimum inhibitory mass concentration (MIC) and minimum bactericidal

mass concentration (MBC) of Berberis poiretii from different parts before purification g/L
PN7aE ] BHEOHMEIRE IR T2 AT
47 Part Escherichia coli Staphylococcus aureus Salmonella spp. Bacillus subtilis
MIC MBC MIC MBC MIC MBC MIC MBC
R Fruit 1.25 2.50 2.50 5.00 1.25 2.50 1.25 2.50
I+ Leaf 5.00 10.00 5.00 10.00 5.00 10.00 10.00 20.00
2 Stem 1.25 2.50 1.25 2.50 1.25 2.50 2.50 5.00
i Root 0.63 1.25 0.63 1.25 0.63 1.25 1.25 2.50
R3 HUEREECAM/NEDEYEI 4 FHE MIC #1 MBC B ELEL
Tab.3 Comparison of MIC and MBC of Berberis poiretii from different parts after purification g/L
RIGHT E N EEEN TR MR ZE AT
AT Part Escherichia coli Staphylococcus aureus Salmonella spp. Bacillus subtilis
MIC MBC MIC MBC MIC MBC MIC MBC
A Fruit 2.50 5.00 5.00 10.00 5.00 10.00 2.50 5.00
It Leaf 5.00 10.00 5.00 10.00 5.00 10.00 5.00 10.00
2% Stem 0.63 1.25 1.25 2.50 0.63 1.25 1.25 2.50
R Root 0.31 0.63 0.31 0.63 0.63 1.25 0.63 1.25
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I /I8 B 25 AR A it 22 B P B O 0 2 A R
& FE O A ERE DI MIC ¥ 1.25 g/L, MBC ¥4
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BEMRAE Mm K AT 1 4 0 €67 4 BR |81 9 MIIC 3
N 0.31 g/L, MBC #1°4 0.63 g/L, XA 55 2F 4T B
YOI T Y MIC N 0.63 g/L, MBC A 1.25 g/L.
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B 2GR YT o AR AR KA R 5 R P
BARR) S B R E Z R (P < 0.05), Sk F&EE
A7 ) e B AR R S B T AR > 2 >k > R H
Hh, AlAGHT S A/ NEERR /N S B B N 20.19 g,
H- N BE AR & B B IO 0.23 g, MR/ BEBR 2 B
1) 89.83 fif s 24k i J5 4 I /INBE AR o 2 MR i 25 i
N 8.28 g RGN & 2 AN 0.24 g, R
Y RRB  E R 34.63 £ 4l AL AT S g /N BEAR
BT S EREN 1036 g B EDITE BRI
90.25 g, R EEIT & &2 R 41.44 15,

AT 2.2.1 45 5F 2 WG - /N BEAS [5] A K A7
AT R RIS, TR AT Re S PR
PR 73 Er B 7 A T B 7R SR AR A TR A P ) 22
FPEFAOG . 7 5 SECORIBEPHAEC IR SR I R R
FE R /NBERR B R S PR B K, BT IR Z, AR
Ny B RER AN T C—2 F1 C-3 BRI 4
BN A I (I 3), /N BEBRURN B2 55 T A 400 1 v

R4 GEHNERRERIBAEMHEFHEMSELLE

Tab. 4 Comparison of alkaloid types and contents in different growth parts of Berberis poiretii

/INEER, Berberine 2GR B, Jatrorrhizine 2 5yT Palmatine
FREL Part o s A s A dife I
Before purification After purification Before purification After purification Before purification After purification
i Root 20.19 £ 0.68* 41.69+0.27° 8.28 +0.38" 12.67 +0.32° 10.36 = 0.42° 17.09 + 0.62°
2 Stem 426+0.31° 10.18 +0.38° 434 +0.29° 10.34 +0.33° 4.10+0.63° 10.44 +0.51°
- Leaf 0.23 £0.72° 0.28+£0.19° 1.11+0.17° 0.81 £ 0.42° 0.32£0.25° 0.30 + 0.42°
2R Fruit 0.25 + 0.44° 0.30 + 0.36° 0.24 +0.38¢ 0.32 +0.47° 0.25+0.61° 0.25 +0.35°
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Fig.3 Chemical structural formulas of jatrorrhizine (a), palmatine (b) and berberine (c)

o T H AR A Y R AR . PR, afif S AR N EERR L =X
T FR AR P00 T 3 1 SE A, T RE H TR N BEAR
ZEER AL AR S5 S AR B R A S A Y R
N R AR YA N A BN 2, AR
L N I == = 8 A 14111 AN EE B 0 5 R
A0 S5 B VT E b, /N BERRURT 24 AR B2 B B
RS /)N, ELES 3 0 (B 400 T 1R A 8 20 W] R 4 ok
2%, Rk B2 I B A T Al T A SRR I R . (R
i, Hatifb g 3 Fh B AR M A 2 30 B R T AR
25, TR IR G B Vi P R AR AR T 20 /N B AR S R 25350
24 MEMESHSHEXES

FH 1 Bl . MIC Al MBC {36 45 515 - 4L At
gt N B BRI Al A, 5 20 N BEAR 0 B O B U
X SR ARPRASEBALFEAT AH SV T, TR R B
&3 o

5 FFK 6 Hon: MBS & AP
R R BRI A, Hk® T REEER
KPP <0.05). Hor, ANBEGXT 4 Fh e i 40 B s v
BB BN R 2 S KCF (P < 0.01), R4/ BE
AN [ AL 32 BRI R B N B, 3X 5 AR P
FRAE 1/ EERR . R VT 0 R AT 1R (Shigella
Castellani) .53 514 AN [FIR2 L B0 /R, A/ BE
ool 0 P A 2 R 53 BT 9 5 SR A — 3

=5 ACATM/NEER BBV R RT 4 FEHIE

EEREX R EL

Tab. 5 Correlation coefficients of antibacterial activity of
typical alkaloids from Berberis poiretii fruit against four
bacteria before purification

Fo6 dL/FMArM/NERAR AR 4 HEEEGE
BITEX REL
Tab. 6 Correlation coefficients of antibacterial activity of
typical alkaloids from Berberis tenuifolia root against four
kinds of bacteria after purification

Eh Strain R BT ZH
Berberine Palmatine Jatrorrhizine

K
Escherichia coli 0.988+> 0.985%+ 0.975%*
S (B A R
Staphylococcus 0.976** 0.958* 0.977**
aureus
1 e
BIKE 0.988%* 0.987%* 0.988%*
Salmonella spp.

- o
5L SR 0.980%** 0.943* 0.971%*

Bacillus subtilis

" . /NBET, BT IR,
ik Strain Berberine Palmatine Jatrorrhizine
ji%ﬂ . 0.972%%* 0.966** 0.974%*
Escherichia coli
I AL R T
S AEME R B 0.969%*  0.945% 0.951%
Staphylococcus aureus
Il T
DIKE 0.972%%* 0.967** 0.974%*
Salmonella spp.
AT 0.972%%* 0.979%* 0.974%*

Bacillus subtilis

T #*FRIRAE0.0 /KT ORI | B2 AR O * R IRAE0.05 K- (D _H
W EMI. TH. Notes: ** is significantly correlated at 0.01 level
(bilateral), and * is significantly correlated at 0.05 level (bilateral)

3 4k 54t

A 5 H TR U8 AT HPLC VX 4 /N BEAS
[F) A= A A AT o v M e B AT TR, WE
FURE B« G /N BE AN [R50 A7 410 B 3 1 S Y A )
TEAE R E, A HT AN BE SRR I B p
B OR, HIH BB AR N 12 ~ 23 mm, 240 J5 4iH /N BE
HRFR I B AN B RBOR, M EAS N 15 ~ 22 mm;
YU /NEE 4 S ZECHAL T/ NBEDR S B3 v T AR
b A= B AR 1) 5 &, A AR )N BREAE R o 1 S B R
B o AW FOAR I AEA T S B CE A B AL AR AE 2
S, AT REAE T Ak T 4H /N BE S A S
PER T AEAE P RN B, T2k 5 — 2L Bl i B 25, H.
F BN TR o B EAR T A4 5 40 i /N BEAR . Rtk
Al A4 HI S A A B S A At N BE S, A4k s gD
PRy Al /N BERR

AT 20 /N BE AT 50 R FH 3 A v A 25N
MR, T SRy 24T AR, (545 B T fid i s
W, 2ris e Y, OREe A 2 R ME. A
B 0T S0 GH /N BE ) BRI S A M B AR
TARAZE, (BB R G A B ROR . DRt
1E 5 57 5. (Carex meyeriana) ¥V B 1% 140 5 58 %
e B h AR BA R N At B B R 2R
(Monilia albican) &V, 3 32 BN 5 M H 7 05 5
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B Zha BRI, KA HPLC-MS B 7 #r
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