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Abstract: Total alkaloids from Berberis poireti were extracted by the semi-bionic method. The stability of total alkaloids, antimicrobial
activity and the thermal degradation kinetics were investigated through examining the effects of natural light, ultraviolet light, temperature, and
pH, and tracking the changes in the content of total alkaloids in Berberis poireti and difference between the inside and outside inhibitory zone
(Dd). The results showed that the total alkaloids extracted from Berberis poiretii exhibited inhibitory effects on Gram-positive and
Gram-negative bacteria. The stability and antimicrobial activity were significantly influenced by temperature and pH, whilst natural lighting for
30 days and ultraviolet lighting for 3 hours did not exhibit such effects. The rate of thermal degradation for total alkaloids increased with
increasing temperature. The antimicrobial activity decreased with an increase of temperature, and was completely lost at 90 °C for 20 hours or
100 °C for 4 hours. The antimicrobial activity of the total alkaloids was largely enhanced after the acidic-alkaline treatment, and, was retained
after the treatment at 80 °C for 48 h. The research showed that the stability of total alkaloids, antimicrobial activity were greatly affected by
temperature and pH, with acidification increasing the (D-d) by 13~18 mm, alkalization increasing by 3~5 mm after the acidification and,
respectively. The acidification and alkalization could also enhance the thermal stability and led to D-d as 20~22 mm and 5~9 mm. The thermal
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degradation of total alkaloids conformed to the first order dynamic process with the activation energy (Ea) is 58.8 KJ/mol. The half-life (t;,) was

shortened with an increase of temperature. This study preliminarily revealed the antibacterial activity and thermal degradation kinetics of total

alkaloids under different conditions, and provided a theoretical basis and reference for the extraction and processing of alkaloids such as

berberine.
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Table 1 The effect of treatment at different pH conditions for a certain time on total alkaloid residues

Ji= K&/ (mg/mL)

PR 04 5d 10d 15d 20d 254 30d

2 57240041 548+0.03" 5.39+0.03° 548+0.03" 5:0.06"  4.8+0.01° 4.72+0.04°
4  546+0041 5.17#0.05° 519+0.05° 5.37+0.13* 4.98+0.06° 5.09+0.07° 4.83+0.09
68 593+0.05° 594+0.13° 5.39+0.07° 539+0.05"° 519+0.08° 4.86+0.12° 5.17+0.05°
9 53240.09° 568+0.07° 5.64+0.05° 4.75+0.10° 4.39+0.06° 4.24+0.05° 4.14+0.03°
11 7.02+0.11° 5.63+0.08° 5.41+0.05° 3.83x0.07° 3.58+0.07° 3.24+0.07" 2.88+0.05%

Er ERVHMEHTE ZET, AR ERRATFELATEIERZ R (p<0.05).
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Fig.1 The effect of treatment at different pH conditions for a
certain time on antibacterial activity
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Table 2 The effect of treatment at different temperature conditions for a certain time on total alkaloid residues

Ji & K & /(mg/mL)

B
s oh 4h 12h 16h 20h
60 °C  6.22+0.03" 5.64+0.04% 5.49+0.07% 5.25+0.045 5.18+0.03% 4.99+0.07%
70 °C  6.22+0.03" 5.60+0.025 5.48+0.03% 5.14+0.03%° 4.97+0.055° 4.81+0.047°
80 °C  6.22+0.03" 5.44+0.03%° 5.1+0.08%° 4.79+0.06°¢ 4.18+0.02F¢ 4+0.09%
90 °C  6.22+0.03" 4.98+0.06°¢ 4.68+0.06 4.15+0.05" 3.83+0.055 3.3440.10™
100 °C  6.22+0.03" 4.260.045¢ o 0% 0%

E: AT LR EFEE SR —7| LA EFEH A £ 57 B2 F(p<0.05). % 4 F.
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Fig.3 The effect of treatment at different temperature
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Table 3 The effect of treatment at natural light and ultraviolet light condition for a certain time on total alkaloid residues

R

Ji & R & /(mg/mL)

od 5d 10d

15d 20d 25d 30d

CESEEE 552+0.07 5.46+0.02 5.40+0.02 5.45+0.05 5.45+0.03 5.41+0.11 5.44+0.03

Oh 05h 1h

15h 2h 25h 3h

HIN B
552+0.06 556+0.05 556+0.06 5.55+0.05 557+0.08 5.62+0.04 5.57+0.06
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Fig.4 The effect of treatment at natural light and ultraviolet

light condition for a certain time on antibacterial activity
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Table 4 The effect of treatment at 80

“@nditions for a certain time on total alkaloid residue of pH 2 and pH 11 group

J & K EI(mgimL)

PH Oh 8h 16 h 24h 32h 40h 48h
pH2 5043+0.06° 452005 4.08+0.05° 3.57+0.06" 3.21+0.05° 2.91+0.03" 2.48+0.06°
pH11  6.3240.02° 3.99+0.15° 3.78+0.07° 3.49+0.06° 3.18+0.05° 2.81+0.05" 2.28+0.12°
a 3r x5 DEMHATRIRE TAEROTRIN—RRLRETE
_ Bt j-\’_\k\@ S WADIEES
E 2l Table 5 Zero-order and first-order reaction rate constants and
:‘7{ 15k . A LR regression coefficients for thermal degradation of total
% = i T alkaloids at different temperatures
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5k am BIK K R K R
S— s 16 24 32 40 48 333 00664  0.8418 00111  0.8742
bR / h 343 00743  0.9623 00133  0.9732
a-a pH 240 353 0.1195 0.9356 0.0229 0.9632
b 1Br e A A TR 363 0.1540 0.8755 0.0311  0.9524
_ ol \\‘\ Dy 373 07187 06242 012719 07442
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2t R 6 REVIHRAMERESH
0 6 ;; ]:3 311 2 4'0 48 Table 6 Thermal degradation parameters of total alkaloids
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5 80 CHM TAIE—ERTENS pH 2. pH 11 AP RE4I typ/h 6245 5212 3027 2229 542
HIEEMERIR NG Ea/(kJ/mol) 58.8

Fig.5 The effect of treatment at 80 °C conditions for a certain
time on antibacterial activity of pH 2 and pH 11 group
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Table 7 Zero-order and first-order reaction rate constants and
regression coefficients of thermal degradation at 80 °C for a

certain time condition of total alkaloids of pH 2 and pH 11

group
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