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Study on synergism of bidirectional solid fermentation on antibacterial effect of
Isatidis Radix and Isatidis Folium
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Abstract: Objective To explore the bidirectional solid fermentation transformation of 25 different edible fungal strains with Isatidis
Radix (IR) and Isatidis Folium (IF) to get the synergism antibacterial effect of fermentation substance. Methods The dominant
strains grown on IR and IF were obtained through initial screening and repeated screening. The antibacterial effect of fermentation
product substance were determined by antibacterial test and TLC. Results The results showed that repeated screening got three
strains which could grow fast in IR (G-11, G-13, and G-7) and IF (G-2, G-11, and G-3). The G-3 strain and G-11 strain fermentation
substance had better antibacterial effect than IR and IF respectively. The methanol extract of G-2 fermented IF substance appeared a
new spot by TCL, it should be an additional component after fermentation. Conclusion The bidirectional solid fermentation could
improved antibacterial effect of IR and IF, and the new active ingredients can be produced.
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Table 1

(medicinal) fungi

Effect of IR on mycelial growth of edible

x2 XEHMAER (H) REEERELZEE RN
Table 2 Effect of IF on mycelial growth of different edible

(medicinal) fungi

A K /(mmd ")

A K/ (mm-d ™)

W oamrn mmmmn oK BB oamrm g R
RZT 42 18.0 4+ RZE3 12.7 18.0 4+
RZ 11 7.0 14.6 4+ RZ2 15.5 18.0 4+
RZ 13 7.2 9.5 +++ RZ 14 12.6 14.4 4+
KRB EALR 1 2.8 4.6 N RZ 11 9.8 10.2 N
YR 11.2 14.4 N RZ1 13.4 14.6 N
RZ6 10.7 142 ++ ARERZ LR 1 72 8.7 ++
RE 15 10.8 9.8 ++ A3 72 8.2 ++
RZ9 10.2 8.4 ++ REs 8.8 78 ++
RZE2 18.0 14.0 ++ RZ 10 7.6 7.4 ++
RZ3 18.0 12.9 ++ i) 7.2 7.0 ++
RZ 10 14.6 9.0 ++ RZ 15 6.8 6.4 ++
FI-2 4.6 4.4 ++ Sk Rl 7.6 52 ++
RZ12 14.2 8.4 ++ RZ6 6.2 47 ++
RZ 14 14.4 6.6 ++ il 7.0 4.4 +
RZES 14.4 6.2 ++ HRZ 5.4 42 +
RZ 8 10.2 54 ++ RZ 12 14.4 42 +
ALz 5.4 4.6 + RZ8 10.2 42 +
HRZ 5.4 2.4 + FIE-2 44 3.6 +
brEes 5.4 22 + HE 5.4 26 +
RZ 4 438 22 + RZ9 17.2 2.0 +
N SN 38 1.8 + RZT 42 2.0 +
RZ1 14.6 4.8 + KB =L 2 52 1.8 +
Sk B 7.6 4.8 + RZ 4 4.8 1.6 +
P 34 1.6 + KMk 3.8 1.4 +
AREG LB 2 52 1.4 + Egiin] 34 1.2 +
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Table 3 Comparison on growth rate of different fungi in

medium for IR rescreening
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Table 4 Comparison on growth rate of different fungi in

medium for IF rescreening

U, LKW KRR EL, RN 60 C
F PV I 5 TR AR R i 60 H 3% 1
10 FPRHR NN 260K, 60 C/ki 2 h ), JE
I IR AE 2 SRR 1/4, PR & H

(2) WaMHe: KR R AT
FEM RN FRIE, T 37 CHiFE 20 h, #il% &
1X10° CFU/mL W&, &M,

() RPN BE L5 52 R R [
R FRIEESERR E, hoN 0.1 mL HR BRI )G,
P HEF LT EHAR N 6 mm [(FL, BATHET 4
AL, MICw PR B R . ZEBIRFLH oA 0.2
mL $EHGE, BRI 3 AT DUERZKAES
., ARRBERIBOE AR KT bR AE A X L. o
PR FETACE T 37 CRIMEIRE M 24 h J5+
AR SGE N AN FE A, AR I HAS R R R
YR (I

(4) BEEM ARG AR A . AR 5 rhn] B
F, AERAR AT 0 A I, K3
R FT B RN SR B (900 B P8 AT LU AR R AR A
FrRAER IR B AR, (AN [A) 2R 22 B PR i [
RIRE I o R AT TR B 5 2 BT BT T 7= A PR T BT 484
R, R PR I AR AR DY B K o 38 A 0
PERT £ R 211 BRI R SR 5 At 2 ok 1
WOAH LR L b, IR S L TR A K R, R 22
W, RN IE AR SRR TR B R A — 3. XUt
B, R R 2 11 HEAT RS AR 1 X0 1) [ A & 18 m] LA
AR AR AR A B AR

(5) KM RIEE AR : MR 6 nfLLE
W AN KT MR T R [ A R eI, K BEART K

LS KeRE KA WL JU A AT ARNUR SR A T 110 400 P T A8 LU R R IR KT
RZ3 7 e TREVR 400 T Bl AR, AEA TR 2 2 PR [ 28 X0
RZ 8 A 2P I R DR AT B Bt e 2 SR BT A R4 B R
RZ2 9 * ANI], R TR S PR AT DU 8 BR G 240 AT 0 1
RZ 14 11 o T RZ 3 IR AR HoAt 2 Fh AR
RZ1 12 * HECACR T, 35 FL AT O AR Ko e b, 229
x5 TREEERERLABEFRELBREINENRNT L
Table 5 Changes in inhibition of fermentation medium for different fungi after IR fermentation
S HE 8l B 4% /mm
i RZINEHA RZE7ERA RZIBAEA RZ1BLEA RZ 110884 211 5RA
KB 12.10 15.10 13.05 16.11 14.07 17.17
Tl 2 AT T8 12.32 13.83 12.77 14.53 12.34 14.58
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Table 6 Changes in inhibition of fermentation medium for different fungi after IF fermentation
— 7 8 H.4%/mm
RZ XA RE1NERH RZ2XWHA RZ25PH RZ3IWHA  R2Z 3504
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P Bk — - - — -
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1-Ganoderma 11 2, 5-indigo blue  3-Ganoderma 7

4-Ganoderma 13 6-extracting solution of IR
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Fig. 1 TLC of different fermentation extract from IR
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Fig.2 TLC of different fermentation extract from IF
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