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Abstract: Objective To comprehensively evaluate the quality consistency of six different types of Fritillaria cirrhosa from three
aspects: the content of six representative alkaloids, in vitro biological potency, and in vivo cough and phlegm relieving effects. Methods
A new simultaneous quantitative analysis method for six alkaloids (siberian lily alkaloid glycoside, siberian lily alkaloid, fritillaria
acid, fritillaria acid A, fritillaria acid B, and siberian lily alkaloid) in £ cirrhosa has been established based on high-performance liquid
chromatography-evaporative light-scattering detector. Pseudomonas aeruginosa and Staphylococcus aureus were selected as the
culture bacteria for artificial sputum preparation. After mixing the artificial sputum containing bacteria with F. cirrhosa, viscosity
values were measured at 0, 30, 60, 90, and 120 min, aiming to evaluate the quality differences of F. cirrhosa from the perspective of in
vitro expectorant biological activity. Based on two mouse animal models, namely ammonia-induced cough and tracheal phenol red
excretion, the cough relieving and expectorant effects of F. thunbergii samples (1.802 g-kg™") were compared, aiming to evaluate the
quality differences of F. cirrhosa from the perspective of overall pharmacological effects in vivo. Results The quantitative analysis
results showed that the content of six alkaloids in 23 batches of samples was relatively low, and the content of target compounds in
some samples was below the detection limit. Comparing the average total amounts of six alkaloids in different samples, the order from
high to low is as follows: F. unibracteata Hsiao et K. C. Hsiavar. wabuensis (S. Y. Tang et S. C. Yue) Z. D. Liu, S. Wang et S. C. Chen
(0.190 4%) > F. taipaiensis P. Y. Li (0.048 9%) > F. delavayi Franch. (0.024 0%) > F. cirrhosa D. Don (0.020 6%) > F. przewalskii
Maxim. (0.008 7%) > F. unibracteata Hsiao et K. C. Hsia (0.007 5%), indicating that there are significant differences in evaluating
the quality consistency of six different types of F. cirrhosae bulbus using chemical models. Comparing the average expectorant
biological potency of the samples, the order from high to low is as follows: F unibracteata Hsiao et K. C. Hsiavar. wabuensis (S. Y.
Tang et S. C. Yue) Z. D. Liu, S. Wang et S. C. Chen (1 560 U-g™") > F. przewalskii Maxim. (1 135 U-g'") > F. taipaiensis P. Y.
Li (953 U-g'") > F. unibracteata Hsiao et K. C. Hsia (838 U-g'') > F. cirrhosa D. Don (805 U-g'") > F. delavayi Franch. (670 U-g'"),
indicating that there are significant differences in the quality consistency of six different types of F. cirrhosae bulbus evaluated by in
vitro expectorant biological potency. The results of the cough suppression experiment showed that compared with the average cough
suppression effect of different samples, the order from strong to weak is as follows: F. delavayi Franch. (13 times) > F. unibracteata
Hsiao et K. C. Hsia (16 times) > F. przewalskii Maxim. (18 times) > F. cirrhosa D. Don (21 times) > F. taipaiensis P. Y. Li (40 times) >
F unibracteata Hsiao et K. C. Hsiavar. wabuensis (S. Y. Tang et S. C. Yue) Z. D. Liu, S. Wang et S. C. Chen (51 times), indicating that
when evaluating the quality of six different types of F. cirrhosae bulbus based on the strength of cough suppression effect in vivo, the
quality consistency is relatively poor. Comparing the average expectorant effects of different samples, the order from strong to weak is
as follows: F. delavayi Franch.> F. unibracteata Hsiao et K. C. Hsiavar. wabuensis (S. Y. Tang et S. C. Yue) Z. D. Liu, S. Wang et S.
C. Chen = F. przewalskii Maxim. = F. taipaiensis P. Y. Li = F. cirrhosa D. Don = F. unibracteata Hsiao et K. C. Hsia, indicating that
when evaluating the quality of six different types of Fritillaria cirrhosa based on the strength of their expectorant effects in vivo, their
quality consistency is relatively good. Conclusion There are significant quality differences among the six types of Fritillaria cirrhosa
samples, and further research on quality evaluation is urgently needed.
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Fig. 1 Typical HPLC-ELSD chromatogram of mixed reference solution (A) and sample solution (B)

R2 6 NMENERHESMEMXRMNESER

Table 2 Analysis results of linear relationships of six compounds
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FH. NBER 4 WA URERR T & AR TR .
MR B R ,  DURESEAE A R P
R, (RSP EEZESROR, Flu
S7 FEfb A2 S10 ££M 1 17 £50.042 7% vs 0.002 5% )
VG UURER & 5 22 S 0K, Bl an oA DUBRRE & S16 11
SRR VRN S8 & &I 65 1% (0.00521%
vs 0.000 8% ). M 6 FHAYITRI B ERTE, W5 VB
FE I F B RAK, PO DB S AR 5 AN 1]
DBRZE S, IX AT RS FOAD U BES HA 5 /N3t
JE ) BRI R AR ZE 5. thabh, I LR
B & B S H A KA IRARAE — E RBG, (HAATEA
HFORE DUBE 1~6 SFAEIFEM TS 6 FhA e &
b KA IR RAMASRE, RIS
2, HXERMANELREAERDOARR, HiF
KEEAE W) VBRI — DI . DAAS [R5 1| DBk
FEGh T 6 F A= il s B P L, SR G
FUAR DUBE (0.1904%) > K H DLEE (0.0489%) >#R

> DUBE (0.024 0%) > 1| DUEE (0.020 6%) >H il I
(0.008 7%) >HE4E UIEE (0.007 5%), 23 fitJ1] )
BEFESD 6 MEARMEAL 22 o & B e 45 R LR 3.
K2,
2.1.6 ALEEUFESHT K 23 )1 DB S A
WEILLcdf UM T, HFFN R A
TREUEEFE VN R (2012 FO” B, BA
Fen S15 sk By 2 BIEEE, DLUIRESE N Mark
WEHEATIEARZIE, [FIB HEAT A0 ULRE, DAP340E AR
R R R, AU . SR origin 2021 #4FE
T RIS T, KA SIMCA-P11.5 #AEHEAT ik
AN \H:ro

23 HER) 1| DUEERE 5 i) HPLC-ELSD HFAIE 1% 43
Pras R EoR, B UIEE (S9. S10. S11. S12).
A DUEE (S15. S16). # AP DIEE (S17. S18). JI[NL
BE (S22) &5 9 ANFFE b 1 €00 1% 556 FEE T (g A AL
FE/NT 0.8, FLAFE S 1 €0 B 5 0k H PR Fr) AL AL

A

d\



E49EETH

2026 £ 7 R

{;Jﬁ‘%f-‘[ﬂf‘{ ER Drug Evaluation Research

Vol. 49 No. 7 July 2026

* 2369

F3 23HORIIDIEHERT 6 MEVHEUFER S EEMESER (X £9)

Table 3 Quantitative analysis results of six alkaloid compounds in 23 batches of E. cirrhosa samples ( X Ls)

G5 PE LR /% V4 UUEF % DIBEE/% DR /% IR L/% RS DLEH/ %
S1 0.010 3+0.000 4 / 0.0282+0.000 7  0.006 4+0.0003 0.001 60.0002 0.001 1£0.000 3
S2 0.019 00.000 4 / 0.0320%0.0006 0.0154+0.0004 0.001 1£0.0001 0.001 3£0.000 2
S3 0.013540.0003 0.0052+0.0001 0.0138%0.0005 0.0023£0.0005 0.0023%0.0001 0.009 4+0.000 3
S4 0.006 4+0.0003 0.001 5+0.0003 0.0212+0.0004 0.001 9£0.0004 0.0002£0.0001 0.000 3+0.000 1
S5 0.003 74£0.0003 0.0038+£0.0002 0.016 6+0.0006 0.002410.0003 0.0014+0.0001 0.000340.0000
S6 0.007 0+0.0003 0.0026+0.0002 0.0186+0.0003 0.0040+0.0003 0.000 60.000 1 0.000 3+0.0000
S7 0.009 5+0.0002 0.0013%£0.0002 0.042740.0008 0.0144+0.0003 0.0004+0.000 1 0.000740.000 1
S8 0.008 24+0.0004 0.000 8+0.000 1 0.0394+0.0009 0.017 1£0.0006 0.0004=£0.0001 0.000 6+0.000 1
S9 / / 0.004 5+0.0004 0.000 1+0.0000 0.000 8+0.000 1 0.006 3£0.000 2
S10  0.002 4£0.000 3 / 0.002 54+0.0003 0.000 1+0.0000 0.000 5+0.000 1 0.001 9£0.000 1
SI1  0.001 440.000 3 / 0.002 6+0.0004 0.000 1£0.0001 0.000 5+0.0000 0.002 420.000 2
S12 0.001 420.000 4 / 0.002 51+0.000 5 / / /

S13 0.067240.0021 0.0348+£0.0009 0.027940.0008 0.040420.0016 0.0057%£0.0002 0.007 140.000 2
S14  0.0658%0.0024 0.03804+0.0009 0.028 8+0.0009 0.0360+0.0006 0.0059+0.0003 0.006 7£0.000 4
S15  0.1281%£0.0029 0.0386+0.0011 0.021 1+0.0009 0.0448+0.0009 0.004 9£0.0004 0.002 1£0.000 2
S16  0.0553%0.0014 0.052140.0017 0.028 1+0.0011 0.0146+0.0008 0.004 5+0.0004 0.002 9£0.000 3
S17  0.002 340.000 3 / 0.012940.0006 0.000 9£0.0001  0.000 5+0.0001 0.005 7£0.000 2
S18  0.002 510.000 4 / 0.0162+0.0008 0.0012£0.0002 0.000 7+0.000 1  0.005 020.000 3
S19  0.002940.000 5 / 0.011540.0009 0.001 1£0.0002 0.000 60.0002 0.007 9£0.000 2
S20  0.0030£0.0003 0.0038%0.0005 0.003740.0002 0.0003+0.000 0 / /

S21  0.001 8£0.000 3 / 0.004 54+0.0002 0.000 3+0.000 0 / /

S22 0.0036+0.0003 0.0058+0.0002 0.004940.0003 0.0002+0.0000 0.0004+0.0001 0.000 6+0.000 1
S23  0.0036%0.0004 0.008 5+0.0004 0.013 6+0.000 7 / / /

ZACE I S BR BITA A DIRR -

/-content of compound has not reached detection limit.

6 FhZEMRd i /%

0.257
0.20;
0.154
0.104

0.05+

R A A sttt
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& 2

NINSHGRTD 6 MEDHLEINDE

Fig. 2 Total amount of six alkaloid compounds in sample

FEFE 0.825~0.918, Eix LEHF i 2 [A] fr) B R AL 5
FRL A, &5 A e i IR R A A 232 5 JBR A AR 5
L3R 6 B AR M AL MB R o 1 2 2 v
SeRE 2 AR KN R 2, R 3 Rk 4.

K, KX

:Lﬁﬁﬂﬁ:

R, o
(SN LW ViV

"

15
t/min

B3 23 #tR)I| DL EHAE fm B FFAE B
Fig. 3 Fingerprints of 23 batches of F. cirrhosa samples

BT R SR (B 4), BL 6 Fidabrit A
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F4 23 #OK)II NS4S HPLC-ELSD @i EiL a1l
RS
Table 4 HPLC-ELSD fingerprint similarity analysis
results of 23 batches of F. cirrhosa samples

R

Pl 5 HHALAE ARELN] HALAEE
S1 0.866 S13 0.918
S2 0.866 S14 0.907
83 0.865 S15 0.733
S4 0.887 S16 0.789
S5 0.876 S17 0.672
S6 0.893 S18 0.769
S7 0.884 S19 0.866
S8 0.885 S20 0.839
S9 0.385 S21 0.888
S10 0.700 S22 0.606
S11 0.631 S23 0.825
S12 0.770

FRK A DUBE (S1~S8) FF it 73 7 A BT IR R AR,
558 DURE (S9~S12) #Rb ITEE (S17~S19) HIN
JURE (S20~S21) )i DIBE (S22~823) 57T 2
RENHE, RETLARIE, KRANEAHER 4
AN ) DL BAFAE — 8 () 22 5 1
FRA T R B (B 5), 23 #EIR )1 DLBERE
R ELRES DL EE IR U8 20 9 6 AN K G 4 DLBE,
JUVLRE. R DUBREFIAR KD DURESE 4 AR JR I DUBERE
m SRR, K VUBRERE S S AT 4 AR DUREA
—EREME, HOA —EMX . UHARE
BEAZ, TUAm DUBERE M S5 5 AR )1 DUERRE i
SRR A, RS AL DAL
KR EZER . MATE, ERS g R S5HE
BRI RMEA B
2.2 WIREPHN SR
221 ANTURMBEIHIE 2 Kirchner 55571777%
AT 4 g ks DNA A EIAEEA 5 ¢
SN A 250 mL 4K RN, Bk
fift, #&H. FREL 18 PR EER S 0.25 g Thett, A
#8417k 100 mL A1 0.5 mol-L! # KOH VAWK 25 mL,
WHEERMR, &H. ¥ =K H L (DTPA)
5.9mg. NaCl5g. KC12.2 g i#T#84li/K 100 mL
DibE R, & . Kfks DNA BEW, #E I
M EORSW, 18 PRI EM, DTPA.
NaCl 1 KCI BRI 2 1 L ks, A

22E22R88232

SOCEEO0000000=1!

=

S8
S7
S2

DUREE

(RS2 R¢
V4 DUEHB
VRSSO
USSS vl

P VLB

4 2 HERNNINSHET 6 MEMEIEUFRD S EM
REIREDITER
Fig. 4 Cluster heat map analysis results of 23 batches of F.

cirrhosa samples
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Fig. 5 Principal component analysis of 23 batches of F.

cirrhosa samples

EHAN SmL, BEREEME, /KA 850mL. M 1L
B IR NN Tris-HC ¥, VTR EW pH 18
£ 6.9, RGIBLIAKERE 1L, FEHGHANTE
WG FRIEAE AT (30 W) IR FALEE 2 h BRTE,

4 CUKFEARAT, &0 . iS5 0 H v 2 e il 2T 4
A 58 2 Tl 358 1) 32 B4 s SRS, el B R S R
G958 ] AN BT A F VR TT A BT T I AR PR P
FEA KT S EUM T RE N FE0), 438 (0] 2 BRI 55
= BH A 8 il 30 6 g o kA7 AR D01 BRI
ARSI L PR SR M TS P, aeruginosa P13
HEEKE S, aureus 1E NN TR HIET T2 - Bl
UFH LB ¥R RE 5B T 121 CraldmE K



FE49EETH 2026F7H

{;35;%4-'[57{ ER Drug Evaluation Research

Vol. 49 No. 7 July 2026 * 2371 -

20 min, M. 730K P aeruginosa 1 S. aureus
PREL— P75 T LB WifARE #2125 mL 1, 37 C
TEIRIR TR 24 he KiEALE B KB LB WAk Es
FRIELTANEIREE N 0.5 IR (H%EY
1X108CFU-mL™), TUK#H 4 CLRAF, A, ¥
R N TR FRFE RIS IR 10 2 Al B
IR 100 1 1.5 FIARRLLIR A, fE1E IR R S R R4
fFEL 37 C. 180 rmin! B53% 12 h, EIS&EH AL
IR o
222 SR RIH &S BUINIEER R =5
i) 3 g, KEEMRE, BT 1000 mL s, R
BN 200 mL #E4K, BTAH AR R EREE
LG, RFF Smin, BEERERA, RFFE 30 min
JEUE, A 10 mL @B 47K ber AR, & IFuE
W, WA 10mL, %M.
223 ZWIEBREIE OB PR R 2 IR
25, FERERRIERT, BAERME
PIBIRIER, Foor 1 T & (R S 2R R A0 08 o
M2 IRRE R I ORI R, BRI B v,
PRIBAGT 550, B REAERRPER Y DNA £F4E
WrEd, VAR AR FIRMER I, A SEIG I FH £k
R ERAE S IR . AERFREL 219 21 It o R
Ki 0.6 g VARRT7818/K 10 mL o, A A3 5 H %
BB A 0.06 gmL ! IS HEW, & FH.
224 JRiEFESE BURHIT N TR 6 1y, B
£330 mL, F 30, 60. 120 min 5 N THE K%
B, BEEWE 3K, FENELSRECFE, HE
RSD fi, PAMtFEE N THMR IR ENE. 6 0 N TR
WAERA 29T LA R AETEIR 37 CORAF I 21
T, fE 120 min 5 NEE T REF34ME 9 0.11 mPa-s,
RSD 4 1.07%, RN TR AL E M R I
K 0.9% S ARV T ko 56 55 B v 1) A4
HERTE o 1053 30 mL 0.9% Ak BN IR VRTE S50 1 Al 5K
55 R AR, EEME 3 IR, RGP IIE.
SIS EHL 6 URAE 37 CIFINE 0.9% S AL BN TR 1)
TN 1.4 mPass, RAFETHFRE M R I
H SR 10 mL FARCH LN THWE 20 mL
FMRA A, ARG 0. 304 604 90, 120 min J5illiE
NTIERIIFEERE, AR AT 3 VK, 45 RECT
fH. 6d WFATES 6 X, THHESLIAFRIE 120 min P
N TRV N R S RSD 1, DLty
R E S 6 0y LB RV (0.06 g'mL™")

N TR 1 T BE A ) RSD BN 2.55%, K
T POt 2 IR VA 0 N T8 0 60 ) A e s % e
ke, BAEBERES M.

BN T 6 13, B3 20 mL, #ERHINA 10 mL
S, 1 d ZWIESNE 6 S HiFRE N T
IR 0+ 304 60, 90, 120 min /&5 26 /E 481k,
HEWE 3K, SRICEHE, 1HH 6 S
AT N T3 B 1 R P 4H & RSD MH, DAL %2
%R 6 I ST R (0.06 g'mL™") 7
120 min J5 % N TRV BE CBfE 1) RSD fH N
2.39%, K IENNGE R I
225 RN IR RS e SCIHRFE
i ORISR AW . SRR 5N TRBR
GRMNGE, IREPINEE T 1 mPa-s KomiZlik
FE S AR AE DA 1000 U-mg™' . ARIEE M)
IR RE IR TR R B TR E R, It
R DU S AR A= AT

HE T E=N—N—0.11
No ANTHE 20 mL A1 10 mL ARJURE SRS 3515 ME S
WHEME; NN TIRBA 10 mL 1| VRIS S AR & 1)
EIVER ¢ B R B FEAE (17=30. 60+ 90 120 min); 0.11 mPa's
NN TIEWAFEE 120 min J5%EEE T FE(E

EWFA = (No—N—0.11) X1 000
22.6 ZEw. BEXRNE 500 S HE .
PR SRR 10 mL AN TR 20 mL R 5395, 18
0. 30, 60. 90. 120 min JEFEME, FHENE 3
W, ERBCTFEAE .

7E 120 min Py 52 45 5 2o it 25 I AT ] 4 48
s NTIRME EEZ i, OB EER S
TETRAE 304 60+ 90 120 min I AR R 4 531 72
420, 520. 630. 680U, Z5H LA 6.

X 18 #E N DUEEAE S FE 304 60 90+ 120 min
WAL AN A T I, S5 R IE 5. S5REIR,
B 53 AT BT (8] 38 0, S ) AR U 38 A BT
hie A 120 min BFI0A5 4028 A MDA EL L 6 >
J N DL BER Joft 5 22 S B, 6 N JE A i A Ak
Wm0 2 280 U-g! C(FUAi DLEE S15), #%
KN 470 U-gt CRREPILEE S17), PiH ZRiL 4.9
£ o LAIA]— 5 SR 58 DLBE N1, AWkt f v (1) 72
1260U-g! (S11), &N 480 U-g' (S9), W&
ZE Ik 2.6 o DAASIRIZE R 1] DURERE S R T 5040 5
AW R R B, R AT A R e B A DL BE
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Fig. 6 Analysis results of phlegm reduction of reference solution within 120 min ( X *s, n=3)

=5 NIRRT 120 min RULEREPRNMELER (X £5,n=3)

Table 5 Analysis results of phlegm reduction biological potency of F cirrhosa samples within 120 min ( X s, n=3)

MR /(U-g )

Ff b i 5 ) , . )
30 min 60 min 90 min 120 min
S6 360+20 680+15 730+15 780£10
S7 670+25 930420 1090£15 1190+10
S8 470125 780420 840+10 890+10
S9 150%+10 31015 41015 480+5
S10 320+15 470+15 580+20 63010
S11 690+20 1050+15 116015 1260+15
S12 73010 840+15 940+20 990+20
S13 670+20 930t 15 114015 1250+10
S14 730+25 1090+10 119015 125015
S15 165035 202020 2230+£30 2280+25
S16 990+25 1140£15 1300+20 1460+15
S17 260+15 370+15 420%15 470+10
S18 420+20 680+15 730+15 78010
S19 420%20 580£20 680t 15 760+ 10
S20 730+20 1 040+20 141025 157025
S21 530+20 73015 990+t15 1100+10
S22 520+15 680+15 780+15 83010
S23 470%20 670+15 730+ 15 78010

(1560U-g ") >HlEE (1135UgH) >KEN
(953 U-g') >ME4E VI BE (838 U-g ') > I[N
(805 U-g™1) >#HPIIEE (670 U-g™'), FHILL
PRI HE AN PEAN 6 AN JE 51| DR ) o B — 5
PERY, fEAERCRZES, WHE 7.

2.3 IEREFAREIRIER 74

2.3.1 NREUKGIZSLE  MEMENR 40 K, BEAL
Iy AR, MLCBPP (PHPEZ, 19.82 gkg™) 4
AN UUREAE (S22). W& DUEREAH (S9). Hlt WEFA

(S20). ¥b IREA (S18). KEUIEHH (S4).
i REA (S14) (1.802 g'kg™!, (T EZG ) H:H
&, DVIBHEH R 2 WA K5, H 0.5%CMC-Na
BANRED, B S H, BRH ig0.5% CMC-Na ¥
W, BN 10mLkg™!, ®R 1K, E8ig7d; H
BT AR ig MM IIZGH 1K, ABFN 10 mL-kg !,
SR Y) Tde RIRG i) 1h, H/NERET 500mL
Bemr, RN E— AR, £ P44 R
250 puL #EK, SERIFIERM, WEEH LR/
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30 60 90 120
tmin
7 E—&R)NEGHRESERREE R FE MM
Fig. 7 Average biological potency of samples of same

category at different testing times

3 min P PZBRIREL . BRI LAIE IS 4 fFBE TR K
W IR SR T o
232 DNRAEBYHEA LIS MR 40 K,
BEML o N | SR (2 gkg™) A1 DUREAH
(S22). W DURFA (S9). Hlt IR (S20). #%
WO DUEEH (S18). KHEUUEEH (S4). FuAn NIEEA
(S14) (1.802 g'kg™!), AU ig 0.5% CMC-Na %
W, AN 10mL-kg!, ®R 1R, E4Lig7d. H
&7 HER ig MBZE 1 IR, AFUR 10mLkg !,
HEELLGY) T do RIREGZ)E 30 min, ip 2.5%MY£1H%
FREGRET, T425 1 h 550N, VNS
EET 0.9%F AN, W€ 3 min, & 30 min
J& 1500 rmin~! B0 10 min, EL 0.9% S ALARVE TR
TINZEARFL 1 moL-L™! NaOH iAW+, T4t
JERETE 546 nm AbEL s, FECFEMOEE (L) fH.
233 Gttt RHAS R Graphpad prism

801

60

B
K 40

I

=3

20

R

o

1
MLCBPP—:]—[ *
i L *
s v

PNSUISEE

ot vt

USES

ERGUSSS

SRR L *P<<0.05

"P<0.05 “P<0.01

8.0.2 HHATHIor#T, LWIHEIELLX £s KR, P
LA ¢ K5, 2 4 b B R 2 5 2 e
(One-way ANOVA).

234 IR W 8 Fn, &K G0N R K
PGS R BoR, S, MLCBPP 4111
/I R P2 g R B L 3 PR AR (P <<0.05), N
61.34%; R DUREZE AR 28 U1RELHE (1) /)N BR P2 i vk 54
WE AL (P<<0.05), fHIZ7 A4 65.97%A
57.73%; 1| DUREZEANH 7 DUREZE ) /)N BRI B0
BRI A, K A ULREZURT LA DUREZH FR /)N BN ik
UETCI BB o DAASTRISE iR ) 1] DUBRERE i 1k 4
SEIEXT B, 1R RZAE F SRS 4 - MR AD DURE (13
O >HEEDURE (16 70O >Hl ILEE (18 k) > I
DUERE (21 O > KA DEE (40 O > TAR ILEE (51
O, RFLMEN IERZIER R 6 ANEE )T
BEFFR R, HE— SR zE.

N E T HE SR 45 R RN, SR A
bl SALEAH /N R Iy A HE B E i (p<
0.05), AN[F])1 UREZH /I RS I 21 HE WA 3 Y 3%
¥hn (P<<0.05. 0.01. 0.001), FHIA[EZEE)I N
REVH — @t E o DAAS AR S ) 1| DL BERE ot A2
YERSEIMEXT LG, #E5AE SRS F a0 R . #RAD I
BE>TFuAn WUBE~H R IRk~ K B DL BE~ 1| DL BE~
B DURE, 2RI DU N AR A SR FE PR 6 NI
JU DURER R R, 0 — B A X T
3 g

Y5 H ATERRE )1 DURE AR AR P Ry R R
Wi, R EdE 7 —MET HPLC-
ELSD A5 ) 1| DI REA 6 AN2E Rl 43 ) 5 2 40 0T
Tide FESERRH, DL 6 AR R A3 1 o 1 e oy 25

8- ek *h s o
5 -
£ 6 x
o *
=
g
§4
&

W 9
éll3‘-
0~ Y A e N
M OE B B 2B 2 2 B
2 o4 X X X K X X
S 2 ¥ O = E E
S & o= X R

*P<0.01 *P<0.001.
***P < 0.001 vs control group.

8 6 NER/INEERAMERERUESR

Fig.8 Determination results of cough relieving and expectorant effects of six base strains of F. cirrhosa
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KT 1.5 NEAR, ARSI AHL G R B 2% A3
T4k, BEAREA: 0.1 mol-L! HRs: (A) -&
i (B) AshAd, #hEEBEMART N 0~12 min, 80%
A; 12~22 min, 80%—65% A; 22~30 min, 65%
A; 30~31 min, 65%—20% A; 31~40 min, 20%
A; 40~40.10 min, 20%—80% A; 40.10~48 min,
80% Ao TEULBRELEILAAMET, NI 6 MED)
TR AL 22 By B B 2 0 B . 5 I STk
AT EAR LG, ETE LI b iR B A
(VA 53 B8 B e ARl R R v SR, S )1 DLk
(1 E VPN AL T —Fh SER i 7

DA HPLC 5 /B LA R bR 7 B 8 o 31
JREIF A2V 7k a] R ks e e 5
1, BRrE— AR E RO RIRE 2 (R 25 2
P (B2BA ) HPLC & &5 51k R BE— M
AT I DB &5, AR
ANTFIRS I K A R B o H BE AR AL 2 22 5 T
B, AR AL 22 5o 2 A7 LR B R SR
., AEVPAN T BTG I FR AR 1 B A3 B & s K
ASBERAERE S (PR AR 2 BRAE S5 22 5 ZEWPEAT
REMETE — e R P I B0 1 e B 24 (1) 8 A 24 1
TEPERRES, HHIRRIVBOCHER, Rets Rt
PRI BRI, R TN A 2R L R &2 VR A U
%o VUNRTE B PR ) DB BT 25 77 XA :
CHEDBESR A, POV, BICNK”, 52
BJE R, ARSI T AT AN I E 1] DURE
JREAEIVEN 7. TESESG T, 8T EM IR
IR ) 6k N T8 V2 FE AN SUIR S IR 6 . AR RS IR 48
7 W FE AR IS OL R, 20 e N TR BE 5% 6.
12, 18, 24, 36, 48. 72h WA & Fh /e N T3
B 7 2 1 AR ROIRAS PO N TR 35— PR
Wi A AR AN RS 35 12 h J5 N TIAE il s
AN AR . JCHAEAR VRN, ) IBERT &
6 NI RSy R S HAH N R A MER A
Yy« AR N LERZ AR A F 9 BE R A DGt AN B
B, RN R R — PN I AN AR 56 4 S I i
MR, RO AT ER H 2 4E PN A PR 1] DLRE R
AR E. SRS, AFESRER )RR &2 5
MR, HALSEZE SR A RO 22 S P A I A
A8, SRR EE— P hnag )1 DURE I E 2
PERF I

K FRALAE— R RME: ZIRTHEAHSE,
WA AR T B IAIE . R RET LA E

(ARFIEEJE S ANFEAREIR ASF ) 1)1 TEERE
st 0 A 22 70 M R R D 80 o W P45 52 B8 25 2R
BEAT R SRS (RIS L LB AR S
It ute, METRETeHE N 1R ARIR
2R I T i) sh A R4S 88 5 22 5ot BLSE AT &5
I PRIAE o

AHIE TR 2 AL A2 R AE (AL PP AR
SR D sE CERDVROY D AR A 25 2001 5
5955 3 FEM T Bearnlxt (h E 2 2020 AR
WK 6 A3k 51 1] DURERRES il i) o B — Bk
17 TVR0Y, D93RTH NI DR E VR SR O — Se R
2%,
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