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Antibacterial Activity and Safety Assessmet of the Powder of
Astragalus Residues Fermented by Cordyceps Sinensis

ZHU Zhenyuan, XIAO Chaoling, SUN Huiqing, DAI Licui, GAO Hui
(Key Laboratory of Food Nutrition and Safety , Ministry of Education, College of Food Science and Biotechnology,
Tianjin University of Science & Technology , Tianjin 300457, China)

Abstract: To evaluate the safety and provide basis for comprehensive development and utilization of the powder of astraga-
lus residues fermented by Cordyceps, the antimicrobial effects of extracts and the contents of heavy metals and microbe in
this power were measured. The antimicrobial ability of the extract is: Salmonella spp (G") > Staphylococcus aureus (G*) >
Bacillus subtilis (G") > Escherichia coli(G"). As to the fungi, the best effect of antimicrobial is on Aspergillus spp. and
Penicillium spp., while its effect on Rhizopus spp. and Mucor spp. is not obvious. The testing results of heavy metals and
microbe show that the lead content is 0.795 4 mg/kg, mercury 0.019 0 mg/kg, and arsenic 0.636 4 mg/kg. In the microbi-
ological analysis, the total counts of mesophilic aerobic bacteria(TMAB)is 140 g™, the counts of Coliform group is fewer
than 30 a/100 g, the counts of fungus is 0 g™, and salmonella are not found.
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1.1

TR UORUR A, R K2 AR R IR 5 T
R MBI S8 HE. KIAAF A (Escherichia coli) | A
B EE AT B (Bacillus  subtilis) « 45 5 0 4% 2 FR A
LU T R (Salmonella
spp.) . B2 (Mucoraceae spp.) M8 (Rhizopus spp.) .
T8 (Penicillium spp.) . M8 (Aspergillus spp.) K
BB A TR R 2 $2 41

AA-6800 BRI, HAR S
Al ; AFS-830 RIXGH R FoOGGE T, b KA
YNTIRD iR RN (RS NP NE 5 Y7 K7 /N VA= Wa S
WK, BRI AAES A BR A Al e
IR, AR SRR R A BR A .
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FREUE EE R R K 20 g F 250 mL [RIIGHE
P, PURRREL (g - mL) 1 : 10 (IHBIINA 70% 2 BF
R, 50 CEIJRIESE 2h, 6000 t/min 25.0> 10 min,
IR, B BT 3 k. 8 3 RIN EIERE T
PEA e , RE IR AT . OB O TR 2%
R, RBNRAE M. B AAE—S0 CR VR T8, I
13 EHARIR T4
1.3 EFEHIE
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(ST A L .
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R PR A VR R T 5 < S TR A T A
FHE b, HATRNRITEAL, 37 TR 18 ~ 24 h, PRILA
AT VE 3 B B B B R A B R b, 37 CRE SR
18 ~24h J5, KB AR KBREE 1x10°~2x
10°mL ™" %5 H.

HRERIFRAH 0 B 25 TSR 10d
PDA S0, il A& 0.05%0t i 20 7Y JC /K
10 mL, FHBEESFE SR P4 M E R BT, REHEA
50 mL =, FERAEIRIE S A LR 15s,
2 VR0 A ik 98, MR BT B, B E 1 x
10°mL™" %5 1.
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FHEEPVA L - FH PR AR BER R B R T8y
il BT AR EE A 30,60, 120 mg/mL AYVATR.

(Staphylococcus — aureus)
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R TR b, 504, MW & e 1T 4L as
(d=6 mm) FTRLR 2 mm /ML 4 4>, ZBRFLINEIR
FEAE B FLE. 43 B ER 40 pl ASTRIE S Ui
ASLA, I 4 A I RIEZ I B ST 37 C
iR 24 ~48h, 51 28 CHEF: 48~96h, 1% 3 MF
T4, A58 )R M B 55, SLRER 3
U, BOHOPAME + At 254 I e 45
1.6 E£ESENNE

PRI oK X 3 FIEE & @ T, A AA-
6800 JEF WIS EETHAT AFS-830 XU J -2t
O B T 5 A R AR IR SR it A Jm AT L ORI
i, SHARER LR TR RS R SR
1.7 WEMFRE
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Tab.1 Antimicrobial effects of extracts from the powder

PRI vk P P B 4%/mm

(mgmL™) KGE &REEHEKE  YIKE  WAEFETE T i TE %
30 12.30 £0.32 13.00 + 0.37 1420033  12.20+0.18  10.80+0.62 1250042 6.00£0.00 6.00 +0.00
60 15.20 £0.22 16.10 + 0.78 1730 £0.56 1440042  1220+030 13.90£0.34 6.00+0.00 6.00+0.00
120 17.80 + 0.45 18.60 + 0.65 2000032  17.00+0.46  14.00+£023 16.80£0.66 6.00+0.00 6.000.00

ROy 6.00 £ 0.00 6.00 + 0.00 6.00 = 0.00 6.00 = 0.00 6.00+0.00  6.00+0.00 6.00+0.00 6.00z0.00

H: BN 6.00 mm FoR AL F B 2 I E .

22 BEfREAE R R TR S S A BOR DT IR, /&5,

221 4B45%

AR EIZR [EE 7 FE Ay = 0.006x + 0.008 6, H
HAHSE 250 R = 0.998 2.

e 25 SR, R R R Ry A I
0.795 4 mg/kg , & 2 XF A [A] £ i o 485 B o 48 A5
0.02 ~ 5 mg/kg!"™!, XA [ A A G b s im0 e 4 R
HEFR 5 ~ 40 mg/kg!™.

222 RAEE
RARERRZE B 2N y = 1413.7x-40.072, H:
HRIE R B R = 0.999 6.

e 25 SR, R i R R Ry ORI 3 1
0.019 0 mg/kg , & 2 XF A [A] £ i H ok B ot 48 A5
0.01 ~ 0.05 mg/kg!"™, XiF A [l a1k AN ARDRL 43 i 7] b ok
FRAEEHEFR A 0.1 ~ 0.5 mg/kg!').

223 FAHE

MFRAERZR A TR R y = 246.62x-9.801 0,
HAHE BB R = 0.998 9.

D 25 SR, R i MR R Ry B Y 15 1R
0.636 4 mg/kg , 1B 2 XF A [A] £ i H i B o 48 A5
0.05 ~ 1 mg/kg!"™!, [E 5 6 A [a) fe e A 4k s i 5 e
FRAEFEHR 4 2 ~ 20 mg/kg!
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Tab. 2 Results of microbiological determination
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