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Study on phase separation and anti-dermatophyte effect of Huangqin Decoction
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Abstract: Objective To disintegrate the phases of Huanggqin Decoction (HD, %) and investigate the anti-dermatophyte effects
of different phases. Methods HD was split into precipitation phase (HD-P), solution phase (HD-S) and nano phase (HD-N) by high-
speed centrifugation combined with membrane dialysis, and each phase was characterized. The contents of HD active components,

polysaccharides and proteins in different phases were determined by HPLC, phenol sulfuric acid method and bicinchoninic acid assay
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(BCA). The release characteristics of the main components in different phase states were investigated by Franz diffusion cell.
Microdilution method was used to investigate the antifungal effects of different phases of HD on four common clinical dermatophytes,
and Trichophyton mentagrophytes was used as the model strain. The effects of different phases of HD on mycelial growth, spore
germination and biomass synthesis were studied. Results A total of 10 components (albiflorin, paeoniflorin, liquiritin apioside,
baicalin, melaleuca glycoside A, wogonoside, baicalein, glycyrrhizic acid, wogonin and oroxylin A), protein and polysaccharide were
mainly distributed in HD-N. The cumulative dissolution rate of albiflorin and paeoniflorin was HD-S > HD-N > HD > HD-P. The
cumulative dissolution rate of liquiritin apioside, baicalin, wogonoside and glycyrrhizic acid was HD-N > HD > HD-S > HD-P; The
minimum inhibitory concentration (MIC) of each phase was: HD-N (0.78—1.56 mg/mL) < HD (1.56—6.25 mg/mL) < HD-S (12.50—
25.00 mg/mL) < HD-P (> 100.00 mg/mL); The inhibitory effects of different phases of HD on mycelium growth, spore germination
and biomass synthesis were as follows: HD-N was the best (P < 0.05, 0.01), followed by HD, HD-S and HD-P. Conclusion The
antifungal activity of different phases of HD is closely and positively related to the distribution of main components and in vitro
cumulative dissolution, that is, the higher the content of main components and the higher the cumulative dissolution rate of components,
the stronger the antifungal effect of phase.

Key words: Huangqin Decoction; nano-phase state; component distribution; dissolution in vitro; anti-dermatophyte effect;

polysaccharide; protein; Trichophyton mentagrophytes; albiflorin; paconiflorin; liquiritin apioside; baicalin; melaleuca glycoside A;

wogonoside; baicalein; glycyrrhizic acid; wogonin; oroxylin A
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BEEEA = A IR A A A & pE e I (kS
A501991-0500). Eifakr (b5 A505255-0250)
WWEAETAY TR (R BRARAF; 3-ME6
TR, fit5 B2223455, W H Lifgkd T AR
AR AR &AM, #t5 20221226, WHEILE
W REAEYHARARAR; B8R (5 20210701,
Wl — SIS 2206161 (LS 20190606 )
SEAAN S 2110281), 4rHral, S0 E vE R}
22T PR 2 71 s RPMI 1640 15 7% 3 (b5 2296521)
T 1 BEER CAH KRR (R ED A PR A A 5 iR -20 (it
5 223Y01D) MWHILEZEERHARAF .
1.3 EFk

TR (45 XM110). HEOTEE (W
5 ZM2C). R/ TH (Je's QX11A). 40 et
(4w*5 STRB12) HVLPEE N REERTIG KR 4
TR S AR,
2 FAEEHR
2.1 BEAFEESHHFS
211 EEZGRIGERSIS HpE3 20212
RIS 18 g BAT 12g. K HHE 12 g, RERA
12g, W5, AN 10 58K, B 1h, &HgEd;
25N 8 5 Rk, R Lh, BHJE; &9F2 R
W, w4E, HE RS AL 1 g/mL B HEE0R,
HAEWHRTER 240, BESHREHTH.
2.1.2 HEEHARMERHS %] “2.1.17 UF
ITERI XA 52 DGR, 7E 12 000 r/min B0 4%
50 mm 2504 F B0 30 min, YCEETTHE, EIS S
UUUEAMZS (HD precipitation phase, HD-P). HU ik
W, 2045 pm WELIEREIE S, K IEMIN =& T
£ (FRHR SmL, 3 54mL) o, BERLELET SN
B 1000 mL K HIBEARH, T 25 “CT EA 200 t/min

T 30 ming BUHIZENT R AHIFES, LA 12 000 t/min
20 30 mine FIRIZENT-EOEAEEREE 2 IR, WdEke
Mg, RIS 3507 HEAHAS (HD solution
phase, HD-S). TR (IHE 5 R NS 9K AH
75 (HD nanophase, HD-N). H{ HD-P. HD-S. HD-
N, EFAEHTE 24 h, BHEMNETH, 155595
N 8.90%- 37.72%- 49.53%.
22 BEEZAERESHRIE
221 KRARNGE  EE%HZ. HD-P. HD-S 1 HD-
N R, KA (B3 50 W, 5% 40 kHz)
5 min 73U, SRR RS BAACINE HD-N Fi
P C B, WOGRLEEACNE HD-P. 3857 Ri4% &
K254 [span, span=(doo—do1)/dos, FHH, doa
TR 10% 0K FRIAR, dos R S0%HTRLFRIfE,
doo o 90%IPIRL T HifE ]. HD-N [-F3Ri4E N
(116.50+11.89) nm, £ 7 HE R%L (polydispersity
index, PDD) 7y 0.34+0.01, { HALH (—9.61£0.66)
mV. HD-S KM & Bk A5G ; HD-P. mEFRA
WE 1 fion, iR AG span HI AT 1, FHHHLK
T R/MEHECR, A¥H—.

=1 %% HD-P R RAIRESH (X£S,n=3)

Table 1 Particle size and distribution of HD and HD-P

(Xxs,n=3)

ZH 5 do.a/pm do.s/pm do.o/pm span
X% 7.0440.02 30.2240.51 108.84+5.23 3.37£0.12
HD-P 13.22+1.48 49.6947.67 137.614+15.53 2.52+0.14
HD-S - - - -

222 BAEME %%, HD-P. HD-S Al HD-
N GTHridsE, WwTHGERS G b, RIREEm 4
J&, T SEM MmO, 255 WK 1, HD-
N T8 235 EOERRL, K/ 100 nm 44,
Il HD-P- 3% %5370 T8 25 S AN () K 3k, A%
W 1; BT HD-S T RAFE, GTHhE
Ry AR, SRR T ISR 8

23 HPLC AMERZFAPETERSTHERHE
ZHEEHPHTH

2.3.1 ot Shim-pack GIS Cis taifid: (250
mmX4.6 mm, 5pum); ZJF-0.1% R KBNS
AHPEATBE FE RN : 0~ 13 min, 17%Z.f; 13~25 min,
17%~19%Z.fif ; 25~26 min, 19%~22%Z.}E; 26~
42 min, 22%~24%Z.J; 42~43 min, 24%~28%
LN 43~53 min, 28%Z.JiE; 53~65min, 28%~
85%ZJE; 65~80min, 85%~17%Z. M AR &



1 HD-N(A). HD-P(B). &Z% (C). HD-S (D) Y
SEM

Fig. 1 SEM images of HD-N (A), HD-P (B), HD (C) and
HD-S (D)
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Wik, ERBZEL, RAUWAEREERE. o
FE_EIAR 10 A R SAGE R, BT 10 mL £
o, M EER RIS, A BT B IR EE AN
2.52. 20.52. 10.18. 129.00. 10.14. 30.54. 5.10.
10.24. 2.04. 0.80 pg/mL (KR & 5 IR S VAR
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%% . HD-P. HD-S. HD-N % T4 20, 20. 20,
10mg, FEHEFRE, BT 10mL &M, i EEs
(% 50 W. S 40 kHz) AR, EREZIEL,

51, ik 0.45 pm FRFLIENE, RIASAS S R -

234 LEMEHE N “23.272337 B NHRE
X} R IR B B i A S 7R “2.3.17
TN il 2 AF eI, e i, S5 LK 2.
AU 10 ANRLA B2 B AR R4, HoBMIMETIE, &
kR R R T .
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I-ATENBRE: 279450 3R 43S 5-TRE4ER A
B 6-DUREH: T-HE R 8-HHEER: 9-BHER: 10-TRELKRK A.
1-albiflorin; 2-paeoniflorin; 3-liquiritin apioside; 4-baicalin; 5-melaleuca
glycoside A; 6-wogonoside; 7-baicalein; 8-glycyrrhizic acid; 9-wogonin;

10-oroxylin A.

2 EIREE (A). REXNRRFR B) MEFHHR
(C) WEREM HPLC [
Fig. 2 Specific HPLC profiles of solvent methanol (A),
mixed reference solution (B) and HD sample (C)

FEEWE, SWEEM, BB RS
FEE TR BE AT TRE 5 X BRIV, 3R “2.3.17 U ik
SRAFHEREI E , DL RE i 0057 B R BE R AL AR (X0,
TR N NARAR (YD, JFEATZRIERNE, 15 BET7HE 5
BINA N BEE Y=12147.0X—181.51, r=0.9992,
LMV 0.25~5.03 pg/mL; AJZ5HF Y=12931.0 X+
1051.0, =0.9996, Z&MEJEFEl 2.05~41.04 pg/mL;
FERH EAF Y=12010.0 X+4 253.30, r=0.999 2,

LR MEVER] 1.02~20.36 pg/mL; ¥%FF Y=36 895.0
X+6249.80, r=1.000 0, Z&:EH 12.90~258.00
ug/mL; TE48E A 1 Y=37797.0X—3753.40, r=
0.9999, ZEM:VEH] 1.01~20.28 ug/mL; ST Y=
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43711.0X+2436.40, r=1.0000, Z&PEVE 3.05~
61.08 pg/mL; XK Y=52 653.0 X+3 798.0, r=
0.9992, ZMIEEl 0.51~10.20 pg/mL; HHE Y=
7996.8 X+1 82220, r=0.999 5, £Z¥EEH 1.02~
20.48 pg/mL; PHE R Y=72677.0 X+775.55, r=
1.000 0, Z&PEVER 0.20~4.08 pg/mL; T/Z48&K A
Y=66586.0 X+607.96, 7=0.999 9, £ M5 [H 0.08~
1.60 pg/mL.

2.3.6 FEEERLG  HL “2.3.27 W IR AR
WG &, £ “23.17 WUN AiGR A IESEERE 6 X,
e & o W AR, tHEATNBEE . AT2E
FIREHEY ., m5E. TREAR AT, NESH.
WER. HHER. JOEEHR. TEAE A AWM
RSD 43524 1.90%- 0.53%- 1.02%- 0.62%- 1.53%-
0.67%-~ 2.08%-+ 0.81%-. 0.71%. 0.43%, FHIiZX
AAE R RUF

237 FEtilie WE—HES GG E, 1%
fR “2.3.37 TR SRR im0l T A
J5 0+ 24 4. 8. 12, 24h¥% “23.17 T NG &4
HERENE, e &G, THERRIAT 2N B
H.ATHE . ARE R B TERR AT,
DA, BER. HHER. JGE5 R, TRERAR
A VETARE) RSD 435108 4.70%. 4.61% 3.26%-
1.31%- 1.65%- 1.53%-4.05%- 3.43%- 5.53%- 2.14%,
F AR A RAE 24 h N FRE TR

238 HEEMWRAE WE—HESHEMEE, %
R “2.3.37 TURETATHI 6 Al id i, 4%
MR “2.3.17 TRk tExd & it e, iHE
BB NERE . AJ25HF. b . BT
TERR AT, UEEH., WK, HER. D%
KR TIZAE A BTESEUN RSD 405108 2.87%.
1.50%- 1.96%- 1.14%. 0.88%- 1.31%- 1.65%- 1.43%-
1.12%. 3.26%, RIIZITIEE G R,

2.3.9  IFEESCRIREE BT 10 MR
() [E — S A 6 4, B 5 mg, KEEFRGE,
2101 [ EREIRE B NS5 B (503 pg/mL A5 2
PR 20 L. 513 pg/mL ~jZ5H 105 uL. 509 pg/mL
FEREHHEFE 70 pL. 516 pg/mL FEFF 725 pL. 50
pg/mL T 248K A73 L. 509 pg/mL I E % 150
uL. 510 pg/mL %52 28 uL. 512 pg/mL H R 50
pL. 510 pg/mL %2 8 uL 500 pg/mL A5 2P
BEEF 2.6 pL), MG &EH R, HESE S mL,
A 0.45 pm TALIERE, F% “2.3.17 BUF A%

PEATINE , IEF S BV, FErt SBR[
W, G ERATANERTT . AT R AT
W, TREAR AR, JUESH., BER, HE
TR, PUES R TEANER A W InEE R R 43 )
N 94.47%. 98.50%- 100.43%. 100.10%. 96.08%-
96.79%- 103.58%- 100.88%- 96.04%-. 99.74%, RSD
SN 4.58%+3.32%-4.96% 2.43%-2.89%- 3.36%-
0.99%-. 5.51%- 6.04%- 1.95%, FHIZITiERIHER
A=Y/

2.3.10  BEH BN E S A ) A E 52
I # %% . HD-P. HD-S. HD-N /% T8 %% 3 it, 4>
BIEL 204 20, 20, 10 mg JFAEE e, % “2.3.3”
TR 7 i R A, 1R 92317 TUR A
FAHATIGE, RSB ETAR, FEE &
EEMHESFIRES R ARSI a=% KMo 7EH
HH AT AR/ SR RESE b=%
AT AEARZS HP U R/ & L R B S i B iR

SRR 3, WX P REN S FEEPTE HD-N
Wy (EJR S BT I AR S AR 1 o b Sy
PPEAN DG, A2 B EE AT 25 H A KIE TRy, A
20%~30%f77ET HD-S 1, £ 60%% 4T HD-
N A T AR A 1 o I 75%AF(E T HD-N 1.
24 BEEZPEAMSREARESHHIHER
24.1 BCA ZENEEASE S CikiE il
EHEHEEIEN, KRGS % HD-P. HD-
S HD-N % 5 mg, BT 10 mL &4, mzmK
RIS RIFE R EZIEL, WA, BN, 7518
IKAVE A AT, 524 pg/mL & EA/EARIE . K
5 BCA G U B AR, Faalof— R A A
) HARRREL 50 1 1 IBAIISIVE N BCA TAE,

I3 VAR XS AR 1o ul, 4300l 250
uL BCA TAEMUIREGIIS)E, T 37 CHMHTHE
30 min, 7E 562 nm K FIEROEE (4D {H, @
TAR Cun=U we—A4 )4 sn—A =) X C umit
HEARESTEASE (0. SRINE 4 Fin, 4558
78 HD-P. HD-S. HD-N FEH 7 HIZE &
HEER 8.12%. 21.52%. 76.13%, HEHEE/ M
7t HD-N 1, H.{XJ& HD-S. HD-P.

242 FEy-BRERIENEZHES R REE AR
XHIE A 10mg BT 100 mL &I, InZ&KE s %
fRIFEREZIELL, 1EN 0.1 mg/mL i 45 HExt B 5
Ve 73 BIEL 0.21 0.4, 0.6+ 0.8, 1.0 mL 7% 4
XTRE SRV, BT R KRN E R 1 mL,
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23 10 TMENERSFARESHESTHEENT (X£s5,n=3)
Table 3 Content distribution of 10 components in HD and its different phase states (X £ S, n=3)
oy Ji &5 Hal(mg-gt)
HH e e e ) e 4 . Y 4 e 2y Y e
AHWEET AT APEHEY BEH TEARAT ESH O BEER HER O MESE TELAZRA

HE% 0.80+0.04 4.28+0.09 3.57+0.14 31.214+0.50

3.13£0.09

6.57+0.03 1.10£0.02 2.74+0.24 0.27£0.01 0.06+0.00

HD-P 0.07+0.01 0.344+0.04 0.27+0.02 2.35+0.25 0.23%£0.02 0.484+0.05 0.11£0.01 0.2940.05 0.02+0.00 0.01£0.00
HD-S 0.244+0.02 1.06+0.08 0.31+0.02 3.00+0.25 0.30£0.02 0.57%+0.04 0.04+0.01 0.274+0.01 0.02+0.00 0.00+0.00
HD-N 0.494+0.04 2.78+0.04 2.93+0.09 23.99+0.44 2.53+0.07 5.224+0.13 0.99+0.08 2.284+0.33 0.24+0.01 0.06+0.00
i I B4 $b/%

U AT R ORXT TRARAT JUEXH  BEE HER O EEE TRAZA
HD-P 8.29 8.01 7.60 7.53 7.25 10.24 10.61 9.17 10.55
HD-S 30.50 24.85 8.60 9.63 8.72 3.42 9.92 6.17 4.87
HD-N 61.57 65.02 82.10 76.88 80.77 79.57 90.77 83.39 92.23 91.48

*4 FA. IRERZARAZESHIHEE (XLs,
n=3)
Table 4 Content of protein and polysaccharide in HD and
its different phase states (X £S,n=3)

JiE 7 $a/(mgg™) Ji

Fi B L E

$ %9 175.02+8.45 174.501+4.92

HD-P 1421+127 12.70+1.84 812 7.28
HD-S 37.65+040 66.90+2.86 2152 37.88
HD-N  133.23+4.42  77.80+8.09  76.13 44.59

I 5% K1) 1 mL, 85, IO 5.0 mL fifg, #%20,
£ 100 CEAFF/KHE 30min, UKAKBEAH., Lok
AP KR A PRSI, i S ORI
K9 485 nml'1, 7E 485 nm K T IllE &5 B E
T B0 R A {E, DU T B0 RS IR
MARR (XD, A RPN (V) SelbriEdh 2L, it
TR, f3EETFEAN Y=0.0115X—0.0148,
r=0.9958, ZMHTEH 20~100 pg/mL.

s 5 F) € 3 %5% « HD-PLHD-SHD-N £ 5 mg,
FAFETAT 340, BT SomL B, InZEK
I E BB AL, RAME M. 1E 485
nm K TMERFS 4 A TEFLSRE. 57k
4 iR, 4559578 HD-P. HD-S. HD-N 1 £ §54) 5l
IR E N 7.28%. 37.88%. 44.59%, ZHEAESMA
th 3 A Yk HD-N>HD-S >HD-P.

2.5 BEEZZAERSHEIMNER SR

K Franz 4 #0525 8005517 A R AR A G 3
FF RS AR INEE AT R . 3 Bt A R
BN 1.33 cm?, EUGIAE 16 mL. BE/KIB
TN 32 °C, Bk 350 r/mint'213], DLEMTAS (B
B ARX TN 35000 1E TR, BERR Eh 42

(phosphate buffer saline, PBS) pH 7.4 1E AR
. FRELEE %% . HD-P. HD-S. HD-N &, hnz
TR A3 A L o B R 44N 20 mg/mL, WX 2 mL
Bt s, frraaiion g T A, IS
PiFE, 2H1F 0.5, 1.0. 2.0, 3.0, 4.0, 6.0, 8.0,
12.0~ 24.0 h FHUFE 1 mL, £ 0.45 um BEALIERE
WG, %I 92207 BUN AR FAFHATIE, RN
7 FR FIARAR 1) PBS. 10 ATA N B AT25E
FrREH R S, DORSH . HERR 6 My
(HTHR 4 Do AR BT &S S
ARG, I HAERSMREREL S R TR AR, HPLC
TR D WA, THE RS 2R
® 5K 3, SLRAIRRY], AR . A4
ZRBVA I F: HD-S>HD-N>#%%>HD-P; jTH
HER., |5, OIS H. HERZAREHE.
HD-N> %% >HD-S>HD-P.
2.6 EZHTEESHEKEREERTN
2.6.1 B0 AN [RI AR A5 o470 B JER 98 T ) B /D 40
P (minimum inhibitory concentration, MIC) FlI
/N IRE  (minimum fungicidal concentrations,
RS5 BATZHREZEST 6 fmMS 24 h (KRR LE
Table S Cumulative dissolution rates of six active
constituents in HD and its different phase states during 24 h
in vitro testing
24 hiRSE R H 1%
FEdh ATZA 52 FrpEH - PR
[iERES LaE HH

WX 7748 6952 6332 5291 5754 3246
HD-P 55.80 56.30 47.24 4135 43.62 24.45

HD-S 100.00 9797 5482 49.62 5184 26.34
HD-N 90.83 7268 7577 62.00 69.09 40.04

HER
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Fig. 3 In vitro dissolution profiles of six major components in HD and its different phase states (X £ S, n=3)

MFC) Mg 21836 WG R A 5258 = An b 2 1)
(L2 R R R R DL B OIS 225 5 1)

(M61 1st) 73, W5E AN R FHZS 0T HE Ik g8t b
f) MIC {E A MFC 1 . 5 25088 TE i 1 . 40 (0 B I8 1
RANIF B LT 4 FilpR R 0L R B g 1 12
PV IRE A BB E (Sabouraud dextrose agar,

SDA) 57361, 78 28 CIHIB E R IR h % 5~
7d, KA 1%%E115486-20 [ 0.85% NaCl L A
I BOFICAE ELTE, JEIE RPMI 1640 15 970K H T &
MR 1X104~5X10* CFU/mL, %M. FrEUGE
B %% . HD-P. HD-S. HD-N, /il A\ RPMI 1640
BRI PR AR, )£ S IR FE 40N 200 mg/mL
(KT, [FIS 145 TBF 4 ng/mL /F A BH 24 iR .

HUGH 96 FLAR, FEASLH I RPMI 1640 ¥ 770
100 pL, EIFHEAEFLEL 100 uL 2599 % 96 FLIR T
5514l IRAIEWEL 100 pL B4 2 1L, IRIKFRE
5010 L, 5 1~10 FLH 25900 R EIR 250N
100~0.195 mg/mL, BHM 25X A ZE 1~10 FLHH 2y
D R B 43 504 2.000~0.003 9 pg/mL. K5 2 4%
U BB AR 100 pL IS 1~10 LA 12 fL, 28
11 FLAE A MR R CRPZS (AR, S0 s B A in
74, fL RPMI 1640 B57758), 25 12 FLAE MBS I
(TBF), MHIGFHIZiBIRE T 28 CRMIEIAE
BE 5~7d, i WIREEEL, 45 Rk 6 ik,
TE B 22 A2 K R PERE FLKH LT R B A BT B 1 MIC
fE . FEHL 96 FLAR A5 125 B FL N I 44 200 uL, 35
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Table 6 MIC and MFC values of of HD and its samples in different phase states against dermatophytes
o MIC/(mg-mL™) MFC/(mg-mL?)
T GmEERE ROEEE O RAMITHE  O6TEHN  SBTEE SOTEE AMITH  S6ERE

A% 625 6.25 1.56 313 25.00 25.00 25.00 6.25

HD-P  >100.00 >100.00 >100.00 >100.00 >100.00 >100.00 >100.00 >100.00

HD-S 25.00 25.00 12.50 12.50 100.00 100.00 100.00 12.50

HD-N 1.56 1.56 0.78 0.78 12.50 12.50 12.50 3.13

TBF 1.56X10°° 250X 10 1.25X10™* 1.25x10™* 1.56x10°° 250X 10 1.25X10™* 1.25x10™*

S)F4H T SDA $idkrh, fE 28 COkMF TR 5~
7d, PUAKEE KRR 5 8K E N MFC {4,
SRR 6. TEFPL 4 Fh R IR 1) MIC 15 5571
N 1.56~6.25 mg/mL, HD-N & 0.78~1.56 mg/mL,
HD-S N 12.50~25.00 mg/mL, HD-P 7£ 3 5E [ i &
WP ¥ AR 4 B ot A2, HD-N
R R T 3%, HIkJE HD-S. HD-P; #i
4 Foft 1 JEKJ8% B ¥ MFC B 43 519 HD-N(3.125~12.50
mg/mL) > %7 (6.25~25.00 mg/mL) >HD-S
(12.50~100.00 mg/mL) >HD-P(>100.00 mg/mL),
X5 R AE & A A T o3 A S AR SRR T R
3.

2.6.2 557 AN [ RHAS R it o6h 200t 6 6 1R TR 22 42
KA ARHE SCRRARED S, K58 7 S Tt R
. FHMEXTIEZ]L (TBF, 0.0156 pg/mL). X574
(6.25 mg/mL). HD-N 21 (1.56 mg/mL). HD-P 41

(100.00 mg/mL). HD-S 41 (25.00 mg/mL), #4254
LR FRIRA 5 TR R, 28 & i ie
YA L5 SR BE I G Rk o R 2R R TR 4
T SDA £:37F 53 5~7 d, [FHERAN 12 mm
B JEAT FLAR LT B HORCE T S A = A
B3 6d, BRSSO B AEKAE DL, FERA 238X
FNER2KE, SHELAKKE (mm) =4
2K FE—12)2, ERIE 7; AV LEK P
B = (B X R B 2 K — 2 B 2 K )/
FIVEXT R R 22 K, 53R LR 7. @i w2 dH
A3 MHAHS TBF 4 b4, SWon &4 %+
B KT TR, SHEMBALR, Hetkk
F£, TBF 4. #%%4l. HD-N 41 HD-S 4. HD-P
HEE 6 KN 2 KA BEEMG (P<0.05),
H HD-N #41tt HD-P 4. HD-S 41%} i 22 K3
HIR T 4 (P<0.05).

R BEZATEESHIEEHERELKEFINERNFNE (XLs,n=3)
Table 7 Effects of different phase states of HD on hyphal length and inhibitory rates of 7. mentagrophytes in various groups

(X£s,n=3)

i illid) 224 5 mm i 21%

(mgmL?) 2d 3d 44d 54 1d 24 3d 4d 5d 6d
Wi - 325033 6.13+054 9.04+105 11424159 1525£100 0 - - - - -
TBF  156X1075 0.92+£0.25% 2954049 508061 7.88+0.43* 1058+0.80™ 0 71.79+7.71% 51.84+8.03 43.87+6.78" 31.02+3.72% 30.60+5.27*
#5625 1.58+0.19" 3.67+0.13" 6.63+0.59" 9.38+£0.33" 12.63+041° 0 51.54+581 40.14+2.05 2673+654 17.88+290 17.21+2.70
HD-N 156 152+0.15" 355+0.26° 6.42+041° 9361055 12.17+0.29° 0 53.33+4.64 42.04+4.32 29.03£450 18.03+4.78 20.22+1.89
HD-S  25.00 1.954+027% 4.31+0.34" 6.88+0.54" 10.21£0.29 13.90£0.38% 0 40.00£8.32° 20.66+548" 23.87+596 10.58+2.52¢ 8.85+2.48"
HD-P 100.00 2.78+0.22¢ 545+0.50° 839043 10.75+0.53° 13.92+0.38" 0 14.36+6.89% 11.02+8.15"% 7.19+4.81% 584+4.61% 874+2.50%

S X IR L "P<<0.05; 5 HD-N 4L *P<0.05 #P<<0.01.
P < 0.05 vs negative control group; *P <0.05 *P<0.01 vs HD-N group.

2.6.3  HEX iz /N [F)AH A5 2 e B e B F TR R
fem RS “2.627 WIR 8, SLKBSEIE
PREEUSITI 52 732, W4 3 B 24 VRURT R 1 BN 2 e
PR H 70 23 VR S8R B VR B 5 X 10° CFU/mL,

TEIRIE, 28 CH&AMF FEEFR 24 he B597)E, WHL—E
B (200 ul) B &AW K Rk Ry 97

(Sabouraud dextrose broth, SDB) LBk iH#AR L,
FH RS MR R IS O, VA K A2 &
KRR MR, it A i k=i kU
T H AT R R, SRmE S i, 5
PEXT AL ELEL, TBF 4. #%%41. HD-N 4. HD-
S AT HE A ) B2 PR (P<<0.01). HD-N ZH4H
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*8 BENKBEMBEBRRETHLER. £YE. 0
HIE (Xts,n=3)

Table 8 Sporulation rate, biomass, and inhibition rate of

dermatophyte 7. mentagrophytes in different experimental
groups (Xt s,n=3)

A VH  wrummm AmEmg RN
(mgmL )

P X R - 44.07+5.01 2155+1.82 -
TBF 1.56X107° 6.49+2.24" 12.20+1.03™ 43.39+4.76
5 6.25 7.95+181" 14.33+1.28™ 33.49+5.92
HD-N 1.56 6.30+1.94™ 129242417 40.06+11.18
HD-S 25.00 30.224+2.977% 17.75+2.31"* 17.63+10.70*
HD-P 100.00 30.06+3.71% 20.02+1.62"* 7.12+7.50"*

SR AL P<0.05 "P<<0.01; 5 HD-N 414 #P<0.01.
“P<0.05 *P<0.01 vs negative control group; #P<0.01 vs HD-N group.

BT HD-P. HD-S 4., #iil 6+ 8 < i A50R 3 I 2
(P<0.01).
2.6.4 7N RS X J008E B R AR ) B T
M RIS “2.6.27 W RK—3, S8 Luo 210
R E 77, B S SDB B IR S A Ik
F%28 5X10° CFU/mL, Z%¥)5 SDB W& 3525) f5HL 5
mL 2571 1 mL W2 INARERHE H, fE£28 C.
200 r/min fEIRFE G 1) 54 N EE9R 7 do MEHITGIRIK
B 2R EiEd, BT, TRERERE, H
B AR, TR R [ = (B Mo
HRAH Ay — 2 2HL e T A ) )/ P ) R AH AR )
B, 48 WFE 8 Fin. TBF 4l. #%%4l. HD-N
Y. HD-S ZHAY) 5 B R 4H B 85 4 2 1 ik
/b (P<0.05. 0.01), HD-N 415 HD-P 4. HD-S 41
AYEE, HAYEH B> (P<0.01). HD-N
X} 7 FHeE B A 2 (40.06+11.18) %, FH HD-
N X B JER 98 TR A2 )6 A G A A R
2.6.5 SiitsEab¥E R IBM SPSS Statistics 25 %
PR HAR AT G A, SR X £ s KR, K Z
HIET7 250 Hr
3 g

2455 07 A S R R OR B A R R
Ja B o 1A AH AR B 2 OB, 72 AR B 2 2 a0
LIS, AR ER . AR (BgK). RE. Ut
TEEZ MMS AL IAHI, B J:Z SRR,
ANFEFSTRIU B 2E . B R T ReE
FAE: Hrdr, 9K R SR 235 520 24
BRI WU S BEYE, ATRETh e E
J7 D3SO AE I B Y 3 S5 M BRI 021, FEHT W)

5 7% 5 25 DU DR A A S L B B )
HUH A A S VE R FERE 110, AHF s t— i T
HD-N [}T RO A U A ¥ th S B0 R Bt B
TP B

AW TR FH B O GBI, HEE %5 Bk
HD-N. HD-S 1 HD-P 3 MHZ, ARMHZHIRAE
RAGTHIERER BE . NEMSHEE TS
IR, EEZHE RS EANFMEES R AR, H
BILLHD-N & Edm. H, KIEHERSAT2
WERH FIAT 25 H 2 60% 7340 T HD-N, M HAR M
PER AT AEIL 75%H 2 90%A7/E T HD-N H, ¥ H 45
REIR, AJNBEE . AJAEESHATE 24h 1K
A BRI R 2RI : HD-S>HD-N> 3%
#>HD-P; MiAHEH B, 5. DOHSE. B
FLRRLE S AHAS H 1) 24 h AR S SR H 20T 9 HD-
N> #%5% >HD-S>HD-P.

LFIRERRA, KRB, TEAFAE
B AT RT3 AT DL 498924 1) 551) £ 3
1 B8 R B AT AR, 1A h TR U oK AHAS
FAAFGRAF, FTCAASF R AT Ak, il
S 55 1o BV AR AN H o AR K V8 1 i 20 1)
LA ARG, LB LR FAR AR, 1 % 3 v
PR BB R R, REREIE IR SR, iX
5 AR T YK AR S T % B 1 i o b A AR A
B R —3

XSRS R RS m 7 3R E KRR 30 4F
SRAT R B SRR B3 % B JUR I8 TR FRRA T 9T, K
IR It g v, B B O AL B, (S L
Ak 69.48%, HCNIVEERE (16.45%) K7D
7B (8.09%). ZURER R (1.67%) fHF
IMETE (1.60%) FAIELEEREE (1.36%) P4, 4
T BUARR M 1 TR AR S S 00 = nTIRINEE R R, AR 9T
bk e NS ANCIEEY U INIE R NN (T &
0 T it TR R TR MR AT 2 RS o e e R R
VERES 2 KR, (HIAP, s B,
W B VG RERRIR S, R, i
IR RAE R — B Wb B s s A B 9T . 24
TR AU SEe 45 7R, HD-N (K70 B i g 12 3% v
N2 B B 22 R K TR BRI
4 AL T HD-P A1 HD-S. — /71, HD-N
TERCREE S NP 2517 H B R S VA PR R Oy OV
RS, AR T EE AR, I B A bk 4%
PR B EER s 5 —J7TH, HD-N H 4K
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