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M E BN @3 RooEe NG SHE PR HF AR, IR 7 28 & k£ 08 57 1% 0 1 MM & 5% (COPD) 89 R &
A7 &M (Q-marker) , Rl oY 5. 8 75 2 Ok M EAFME . Fik KRR HH0RA E3E- AT SR A AR 877 28 & ik AT
TS, IF A TGRS 5T B A L Q-marker R, #—F RA G ARMESEE T I5REFTEAKEY
T A#E, AL TR, RITEESN, ER KNEAFTEORE T LT HEIAARS, PR BT A F 5 FE
w9 S BEAR RO BEAR N BEAR R Z IR A 23 A A F ED B E RS EMN G T MR E S ER BT 5
AR WA &y BT ik @k % 97 COPD 9 Q-marker 4%34 s 5 16 A7 G Loy A P EART T 1I3AEAS, 53t
FRIE LB 3 09 AR A 0.976~0.999; 35 T P TA s, 2 F1 A% 5OR 2 3680) M 8(2hkah) W 9(F b 8E58) 4 10(E M By
TAR) M1 (SRER) W 12(2 5 0T) M 13008, 4T 5 5] 4 (0.267+0.048) . (0.453 +0.084) , (0.572 +0.160) . (0.392 +
0.074) . (1.076 £0.273) . (1.477+0.271) . (6.664 + 1.249)mg/g(n=3), &i& KA XM T L7 # & ik & 74 57 COPD # 154~ Q-
marker &£ R o, 12 5 T HLBER TN 2 m WA E T %,

KB A A GIRE RE TR R T E AR EM ; 35 E 3% UHPLC-TOF-MS; & &l &

Study on the measurable and traceable standards of quality markers for Compound xiebai capsules
LIU Yueheng, DAI Guoliang, SHAO Xuewen, YANG Ziyi, JU Wenzheng (Dept. of Clinical Pharmacology, the
Affiliated Hospital of Nanjing University of Chinese Medicine, Nanjing 210029, China)

ABSTRACT OBJECTIVE To explore and predict the quality markers (Q-markers) of Compound xiebai capsules for the
treatment of chronic obstructive pulmonary disease (COPD) by constituents analysis combined with network pharmacology and
molecular docking studies, and to establish the quality standard of Compound xiebai capsules. METHODS UHPLC-TOF-MS was
used for qualitative analysis of Compound xiebai capsules, and the candidate Q-markers of Compound xiebai capsules were
screened by combining network pharmacology and molecular docking technology. Further, HPLC was applied to establish the
fingerprints of 15 batches of Compound xiebai capsules and to conduct quantitative analysis of the main components. RESULTS A
total of 51 components were identified from Compound xiebai capsules. Among them, 15 components, namely oxyberberine,
methylworenine, coptisine, tetrahydroberberine, epiberberine, berberine, magnoflorine, gandensin, cucurbitacin D,
hydroxygenkwan, jatrorrhizine, columbamine, quercetin, cucurbitacin R, and palmatine, were determined as the candidate Q-
markers for Compound xiebai capsules in the treatment of COPD. A total of 13 common peaks were calibrated in the fingerprints of
15 batches of Compound xiebai capsules for COPD treatment, with similarity values ranging from 0.976 to 0.999 compared to the
reference fingerprint. Seven components were identified among these peaks, namely peak 5 (magnoflorine) , peak 8
(jatrorrhizine) , peak 9 (epiberberine) , peak 10 (columbamine) , peak 11 (coptisine) , peak 12 (palmatine) , and peak 13
(berberine). Their respective contents were (0.267 £0.048), (0.453+0.084), (0.572+0.160), (0.392+0.074), (1.076+0.273),
(1.477+0.271), and (6.664 £ 1.249) mg/g (n=3). CONCLUSIONS This study predicted 15 candidate Q-markers of Compound
xiebai capsules in the treatment of COPD and established the fingerprint along with a quantitative determination method for seven
major components.

KEYWORDS Compound xiebai capsules; COPD; Q-marker; fingerprint; UHPLC-TOF-MS; content determination
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(chronic obstructive pulmonary disease, COPD) , Ji, H. &
SPEInE 9] COPD, B A B 06 J7 O | e % 1l i
COPD K R SCEH I, WM IEZ s A 1, SR, 52
T HE U FAE Ry B MLA 390, 561 A R0 o3 o7 ol
s ITE R, HHSRYY COPD AE LS A 1
it — I

2k 5 i A i ) (quality marker, Q-marker) Hi X1 2
E BT 2016 45 B |, FLOF ST 5 i a A AE VRE
A AR SR BRSSP 5 e
ROBORH 3% AT I ] J5T 1% 166 ] (UHPLC-TOF-MS) A
BE S PR M MU 3 580 TP B A 2E A, DA 3 5 )
V5.4 R i Q-marker {8 LA PR HMRHE . 45 24 3
285 % NI BTIEURERVANPZTL /B . Y=/ Tl T EL R VST
ST RO o S A AR S, B — 20255 o0 4
B UE B A 2 A Re DA R EZE Ol Q-marker fi%
TR PR AL B AR IS . SRR AH 1% (HPLC ) i5 AT 4
bE B O R s D= M 5 < S e+ N 1
Y15 M Q-marker B E— 2B T e AL S 2T ik, AN
FEAUR T UHPLC-TOF-MS £ AR 5317 52 75 e 1 e e 1) Ak
LAY 3B W 2% 25 382 5 oy 0 45 HOR T % H: Q-
marker F 5 3% 5 7 , R FH HPLC 244 2248 2 #3510 22
BT & i, AR SR A& e 34
AE R, FR G0N A T #E 2 1) Q-marker, [W] Ay H ]
FE BT TIBRUE , 5 TR0 B R A ST 5 B
2%,

1 ##
1.1 FEUE

AHFFE T BB AR HE ZenoTOF™ 7600 74 /55 43
HEMS A (32 [E SCIEX 23 7] ) | Agilent 1290 % UHPLC 1Y
(& [H Agilent 24 7] ) . Waters Arc i HPLC 4% ( 3 & Waters
25 H) ) \MS105 B HL - K- (35 [F Mettler Toledo 24w )
Advantage A10 B 4[ 7K HL (3 E Millipore A 7] ) .

1.2 FEHYSiKA

5277 5 FREHE A% 0.35 g, #1543 531 ok 2301001
2301002,2301003 2302004 ,2302005,2302006 2311007 ,
2311008.,2311009,2311010,2311011,2311012.,2408001 ,
2408002 . 2408003, %5 S1~S15) 14 Hy Fo B 1 I AF & vp
O s A 22 008 (HE 5 20475-P250401) | 5 154 24 H3 i
(b5 18331) . F/NEERK (L5 20781-P250601) | A ¥ By
OB (45 20764-G250601 ) | £ iR #5 7% il (1L 5 20443-
G250301) ERER L EH7T (165 17381) (Eh R/ NEERH (3t =
19072-G240701) Xf f& i 340 [ 13 RF PR AR 1B AR R
FA BT, B BOIAME T 98% s IRE Fz  HGER A
Y1 BN ()P 240 B 03 A B2 w4, 2 F AR R PR e
PV AR R A RS w4, 222 AR fh U1 e
TR R IO A BN AL, 4 FhER R 357 vh 3R B il 5]
BRI AT 25 M A 2025 4F it [ 25 i) 2Y

TEZD; 2026 455 37 55 414

MU E AR ERLAE s FE . OB B2 IR (a4l 7K
A
2 FHEEHER
2.1 EFEARKENRS D
2.1.1 UHPLC-TOF-MS #1544

3% 4 % . L CAPCELL PAK Cis K 0 % 4 (2.0
mm X 150 mm, 2 wm) ; L 0.1% R E R IR shAH A, L)
H -6 (11, VIv) SR i shAH B #7586 BE MG (0~ 1.0
min, 95%A; 1.0~15.0 min, 95%A—60%A; 15.0~20.0
min, 60%A—40%A; 20.0~25.0 min, 40%A—5%A;
25.0~28.0 min, 5%A; 28.0~28.1 min, 5%A—95%A ;
28.1~32.0 min, 95%A) ; Jit # 4 0.3 mL/min; # & 4
40 °C; HFFERE N 5 plo

i S R ML 55 88 IR, 76 OE TS X
T, W25 HL TR 43 91 R 5 500, —4 500 V3 B 1 IR EE
550 °C, 25 1L 5 % B I #4SH J1 3 4 55 psi(1 psi=
6.895 kPa) , i U J1 4 35 psis BEES L Fl K m/z
50~1 000, EFEH E N 80 V, Bl AE Ky 10 eV, ZFHAMF
] 47 0.035 s; R AR BRI R R A ST SeFnbi M
R R CRERHE ; T 5 T HME D fif R RE =
(35 +15)eV, Hop FESE SR i —3k.
2.1.2 FEAREWAEIR

i 2 PRI T2 IS BE N 590 100 mg, BT H €4
JEH Y, i B 50 mL, %5 %€, BRE i, 87 (2% 250
W, J512% 40 kHz) AbFE 30 min, 504, FRRR B, P
AR T, FEAT BT ISR E AT
2.1.3 BN

i 1:F TCMSP 4 B K oAH 56 SCHRE R 2 N Bz 3
M ZPE R e iy . 258, SRl 3|
160 547, Herr 43 A plisrok AN K, 55 4 sk A
B, 59 ok A 222 5, A8 AN ok H B Rk
Iy H E 20k rR2Y) 85 Peak View S 3HT A I F E T
XL, AAEIE T AR D o 1 e e rh 3
FE Y BLAME R A, SNBSS S R R Ay,
oL AR H 2R E L 1T AUk B RE R, 124>
% J= s (R % S A S I DN ' B e
R 5T B 1 AR YT AR I WS A T A o B
52 77 HE AR BE Y B I R LI 1, IF 67 AR %
FE RIS R 1
22 EFEARENMEHIEZNH
2.2.1  EIHEFRCEE RS A 5 COPD AHSGHE i i 1%

42,137 55 1 514N L4353 51 5 A PharmMap-
per - & M SwissTargetPrediction - & #E 47 # 5 T , 28
G I T AT B0 7R IR R B A 1 1754
L “COPD” “chronic obstructive pulmonary disease” A &
1A 7 GeneCards K08 /&  7F 4 N\ /R s AL 50 12 |
DisGeNET £l i St 2 S AH OCHE A VE S F R E e
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3.0X10° 1.0X 107

25X 107 8.0X10°
g 2000 2 6.0x10°
£ 1.5X10° 5 .
£ 10X 107 £ ox10
5.0X10° 2.0X10°
’ e
0! 0+ A
0 5 10 15 20 25 30 0 5 10 15 20 25 30
t/min t/min
A EE TR B.f B TR

B1 EREERENSBETRE
x1 EFEARENUERSSER

75 fREEEmn £AY JRE BEFmz B FEQHRET kiR
1 082 D-HHEE CH,.0; 18107 [M-H] 181.08;101.03;89.03;85.00;73.00; 71.02;59.02;58.01;57.04;55.02 &3
2 084 FRERECHED  CHS, 19505 [M+COOH]” 195.03;75.01;59.01 A
3 084 &R CHyNOS 17805 [M+H]' 178,05 132,04 114.05:91.02;88.03;73.01;70.06:.68.05;58.99 H#A
4 08 CIRECH CHLS, 19505 [M+COOH] 195.05;129.01399.00;87.00;75.00;71.01359.01 ig|
5 084 HATH CHNO, 13805 [M+H] 138,06 110.06;94.07;92.05;78.03,;65.043 53,03 E20]
6 088 B CoHNQO: 28410 [M+H] 108.01;108.59;133.01;136.82; 150,04 I FHE
7 095 EEE CHO, 1500 M—H" 97.93;71.01 TR
§ 139 4R CHNO; 14003 M 140.03;122.02;112.03;94.02 R
9 153 RemE CHN.O, 1303 [M+H] 113.03;96.00;71.92;70.02 e R
10 182 B CHNO, 260810 [MH] 268.10;136.06 IR ZHE
il 234 KNER C,HNO, 18000 [MH] 180.10;162.09;134.09;133.05 E4F
1 407 HRERERRR CH:0; 15305 M) 153,12 13504 107.04397.06;95.04;93.07:91.05;79.05; 77.03;67.053.55.05 £
13 407 FEE CH0; 15305 [MH] 153.12:135.113109.10; 107.06397.06;91.05;79.05: 77.03569.06;55.05 €33
14 480 SRIFERE CHO, 0704 [MH] 127.04;109.02;53.03 FrE
15 494 BHEHEZ CH0 30800 [MENHY 318.16;318.09;258.07;195.08; 194,083 166.08 €33
16 844 AW CHNOS 3T M) 342.17;297.11;265.08; 58.06 ik
17 04 WENH CuH,NO, 3015 [MHH] 340.15;305.13;324.12;310.11;309.09 it
18 1056 bl CoHi0; 19305 [M-H]" 193.05149.02; 123,045 121.02;93.03;65.04 Hik
19 1156 HEHpE CHNO, 30 MT 322.10;307.08 Hit
2 1176 RN CyHiNOs 35212 [MHH] 352.12;337.10;336.08;308.09 Bt
2 1193 BEHERE CiHi0; 19712 [MH] 197.115179.10;161.09;135.115133.10107.08 R
o) 1200 HEE CsHi0s 30305 [MeHJ/M—H] 303.04;121.03 A
3 ne AT CoHyOs6 609.15  [M—HJ" 609.14;301.03;300.02 H
u 165 3,4 HRIER CHO; 13700 M-H] 93.03;65.04 TR
25 1285 HiEH CH,NO; 0000 M] 320.09;292.09 Hik
2 1304 JEHBEC CuluNO* 4 M 338.13;323.11;322.10;294.11 it
7 314 e CoHNO; 33814 M 338.13;323.11;322.10;294.11 it
2 1403 FACEER C.HNO, B M) 334.1;332.00;306.11;304.09;291.08 Hit
2 1407 FIRRIETORE  CalL0u 46300 MHH 463.13;301.07 &K
30 1457 N CHNOS 3602 M) 336.12;321.10;320.09;306.07;292.09 Wit
31 457 M CHNO, 362 M) 336.12;321.10;320.0;306.07;292.09 Hit
3 413 BT CHNOS 3215 [MT 352.15;337.13;336.12;308.12 Hit
3 1838 #AE C,sHi0s 7106 [M#HJM—H]"  271.26;271.08;271.06;153.01 E]
34 023 HNER CiH0s 51730 [M-H] 517.31;499.30;401.08;385.23;313.07;163.09;121.02;39.01 &3
35 03 #HEED CoHa0; 6131 [MeH]' 561.30;515.30;497.28;445.11;439.24;427.10;401.08;357.00;313.07; 165.00; 146.96; 121.02;71.01;50.01  JR¥Eg:
36 2087 MR CHa0; 0515 (M) 207.03;025.14;210.12;195.10;81.0657.06 €33
37 W3 HEAHHF CoH0ss 90349 [MHH] 903.51;903.48; 741.48;417.33;273.22;255.21 A
38 030 6EMR CrHy0; WIS MeH] 277.19;235.16;159.11;137.06;109.10;109.07;81.06 ZHE
39 nn o e CH.0, 4335 [MHH) 433.33;433.31;397.30;69.06 H
40 B8 HFIERAI CyHi0, 33724 MeH] 3370517110 ilg|
41 2501 Bl CyH.05 4734 HH) 41733;273.22;055.01 H#n
I 2595 f CHn0 14900 [MHH] 149.02;121.02;65.03 E25)
I 2635 oI CiHy0, 903 [M#HJM—H]"  149.02;95.08;81.06;67.05 £
4 %35 A% CiHy0, M9 MHJM-H] 149.02;67.05 EE
45 247 9ERTM CH,0; 1710 [M-H] 170.14;171.10;103.04;102.95;99.92;99.92;99.08 E4F
46 %47 NEER CuHx0, 0720 M-H 227.20;183.14;100.93 &K
4 2678 AR CuH0; 30323 [M—H]® 303.24;303.23;259.23;59.01 €33
4 284 il CeHn0, 25705 [M+H]' 257.7;119.08;103.07;83.08;71.08;69.06; 57.06;55.05 E4E
49 2684 R CH,0, M6 MH) 271.26;57.06 &K
50 LTI CiHi0s 8528 [MH] 285.29;217.08;71.08;57.07 H#A
51 B8 WEME CusHyOs 59943 [MtNaJ" 599.50;599.43;599.39 bag!
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JEAFF] COPD HH K H A5 4 9054~ 5 L3R 25 Ji /3 HE
5595955 H 05 5 A Venny 2.1.0 B4 il 1l =F LA, A5 3
T12 D22 SERE AN, RIS 7 3 11 IS 483697 COPD I fE/E
JREE
2.2.2  BUT-EE SO BAE R 24

K 42.2.17 R T12 4 S HE L KT A STRING $His
J , EFE Al “Homo sapiens” , 05 BE B “>0.47,
PR T AL 8 7524715 £, 20 035 4301 1 2K 11 -2 (1 JBAH
‘H V& F (protein-protein interaction, PPI) % 4% 5] , F- 4% 45
F A Cytoscape 3.7.2 8%, iz ] CytoNCA i {4 #4174
FNHT , LSBT e bRl , 0% tH BE(E =53.14 R Ay
P =897.62 2T H L =0.000 61 BYER S AE MR
JrHE IR YT COPD AgAZ LA i, 23t 1454, BEEHE
JF T 5 A7 B A% 0B 85 43 ) Sk g SR BB IR (tumor necro-
sis factor, TNF) . FA 4l ifi /) 2% 6 (interleukin-6,1L-6) . 224
1z /7 & B8 25 M 1% ¥ 1 (akt serine/threonine kinase 1,
AKT1) | 17K 4 (albumin, ALB) | H {1 7% -3- B iR i S0 1
(glyceraldehyde-3-phosphate dehydrogenase, GAPDH) ,
SR 2,
2.2.3 By AR E R MR S A% O A A
Xf 4%

MR 5 J7 3t (e rh 259 & MR U R
15 L 1R a8 e SR B 4% 56 & SO, i Cytoscape
3. T2 B AL 2 - 15 P - A U L -9 R % [
(E13) o KM Autodock FRAF Kt 274 -1 1 1l o3 - 1% 0o L
SR IR 2 vh BEME HE RS R 30 1 TGP 435 PP I 4%
rh BEAECHE P 1T 5 07 A% A A T 40 0 i 25
BEVEM LS G0 M 45 A REN  ZE AR tiaR . DIZE G
REHERF T 157 AR5 AUk /ISR, | Y R B 2
DU/ INEEBR, e/ NBER L/ INEER A 22 BB A 2 BT
P D FRIECAEER ARE IR B A R 3R
FE RO HIT)NE Jralk 45T COPD i) Q-marker fi
PERT o

2 EAEAREMSS COPD &KX S5 A PPI
W 2% &

2.3 EFAEAREIEYLEILHE
2.3.1  PER S

KRR IR N ) 1 g, BT 25 mL 44 &
R, H 80% H BEA T 2 25, % B #7540 2E 30 min,
FH 809% FH A fE 6 75 Uk 2 11 Tt , B 1 I 0 0.22 pom
THALUEREL , RIAS b S i R
2.3.2 RN R S A%

KB FRIOR 2= A6 EhFR 25 AL, 22/ INBERL AR I B
OB 30 R 3 A L R 1R [ 5 7T ER IR /1N B 0T L A 3
BT 25 mL AR, i 80% F A A O e 2%, HilAS
Jo R 430 R AR 22 46K 0.092 0 mg/mL | £ R 24 4R B
0.162 4 mg/mL . % /NEEG 0.194 8 mg/mL ., JE Y By C ik
0.154 0 mg/mL 52 #53%7§ 0.318 0 mg/mL LR 1L hyT
0.633 2 mg/mL . #h R /NEEG, 0.733 6 mg/mL (TR A X HR
AT o

3 ERFEBRERT COPD B HY-HIEM -0 BE - P 45

HHEEZGS 2026 455 3T B4 4 )
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2.3.3  AiE&M

) CAPCELL PAK ADME (4.6 mmX250 mm, 3
wm) A TERE s UL ZHE RIS A 0.2% BEIR K R
T shAH B FEAT B BE PR (0~10 min, 5%A—25%A ; 10~
45 min, 25%A—26%A; 45~50 min, 26%A—40%A ;
50~58 min, 40%A—90%A ;58~60 min, 90%A ) ; i K
0.8 mL/min; i 4 25 °C; #EFE A 10 pL s Kk
280 nm,
234 FEEE RoEtE EEMHRE

IR — bk 2 5w 11 e B it (S5) 43 i E A 7RG %5
B et S EEMRR . RS I, B
WELEVERE 6 IR, AERFR [ 57T M2 BRI A5 3T 16 AR
XA B8 B ] 55 A X i 1 AR A RSD 43 51 /N F 2.93% Fil
0.23%(n=6) . e tEiEH , SR EREZR T o
FCE 2.4.8.12.16 .24 h JFdEREINE , LAERFR B2 57T
2 e, A5 A DA AE X O B B5F (] 5 A X 0 TTRR A RSD
SN T 0.17% F12.18% (n=6) , HEVERE T, FAT
il £ 6 o At A, SRR E , AR IR L ST o S IR
U A5 LA DA A KT (4 B s ] 55 A X e TR AR Y RSD 4331
INT0.43% F12.64% (n=6) .
2.3.5  FROUEIE R E T AR AT

W15 HE Tl R B RE i, #62.3. 17300 J ik il 4%
ML TR, #62.3.37 T A5 S R ERE 4B L e S 8
TR B iR s - AT 25 g S0 B AR LR
M ZR G (2012 J) ), LA SR ) (035 16 o 2 R R 33, il
FHAp A8 B A %8 0.1 min, X 154652 T35 A
WERE i PP SRS HEA T4, A O R R S RS (R) AR
PV AR AR E MR A B B AR T 13 AT, KD
UL 4, 154t 5 J7 3k PR e SCR G 5 0 B8 S 7]
i A Bl VL L, S1~S15 A fi 14 AH L KK Ry 0.984
0.997. 0.995. 0.996., 0.997, 0.976., 0.998. 0.995. 0.999
0.996.0.977.0.998.0.998.0.996 .0.998 ,
2.3.6  HATIERFEIN

Bt2.3.17%2.3.27 W T A i 8 R TR A6 R
W, $242.3.37 W T ik S HEAE oA, e LA A (3
UEE A X B R ) A e R WS 1, 5k 17 H e 74N g
R 5 (OR % fEm8) |06 8 (25 A ) (W4 9 (FR/NBERK ) (Ui 10
(AEPHBH A W 11T CREFEARR) (06 12(ELE57T) W 13 (/N
BERR) . ik DL 4,
24 EFFEARBEDERHSTEENH
2.4.1  HERR A TR AR IR AR R A

il 45 I A “2.3.17“2.3.27 3,
2.4.2 EGEFMN

ZFIR)“2.3.37 30
243 L@

TR A X H ot 8 T K 8 B I P o o 5 T
(80% HF I )i 1 , 442 2.4.27 T (0 1% 45 - R I 2 |, 2%
TR W B Sy B B R AT IR S T T4
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A 15T E A AR SR
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> |
£ 60 13
= S
|
404 9 1t
5 11
204 |
[t
04 [ _JUV\ - -
T T T : T T :
0 10 20 30 40 50 60
t/min

B iRAT X IR
350

300
250

200

UmV
e

150 4
100

1
50 L 2 4, 58, o |
\
I

0 10 20 30_ 40 50 60
Cgéni“flﬁ?u'?:
52 AR G008 ;8 : ARG ; 9 - Fo/INBEG ; 10 AEYHBT O 0s 11 - B
12: L7735 13 /NEER
E4 1#EFFEARKRERESEILEMEMELRER
KREXRAA RN EILE
244 GMXRFE
e 5 IR B 0T B ARG o, I 80% HA Bt 4
i T 1 R 91 o i v B, 922 2,427 T 8 3 S5 A R A
E L ICSRIET AR . AT By B i A A (LX) (IS TRT AR R 0
ARBR (V) FEATERPE R, 75 7 o0 P 26 PR [T S 7 2, 45
RUFE2,
FR2 TOBOMEEXR

%) 0y IS AR (ugmL)
KT Y=14477.48X+760.19 09998 0.23~46.00
gl =48 459.58X+8991.23 09998 041~8120
FNEBL =33 351,58+ 836.08 09997 049~9740
FEMBCH Y=45497.75X+5 188.90 09998 039~77.10
R Y=28771.66X+20 212.80 09992 0.79~159.20
) T=46 818.28X+11 005.84 09999 1.58~316.60
N =35 201.59+12 380.74 09999 1.83~366.80

2.4.5 KEWE HEM e R R

K R T BUR A X IR S VARG SR ERE 6 1,
FEA LR 2 AR 2/ INEEBK A M 7 Lk B0 L
YT /NEERR I T ALY RSD YR 1 1 0.95% (n=6) ,

hEZG B 2026 4555 37 45 4 11



SR b, ) — R 2 T B 1 IS BEAE A (S5) L AT
il 28 6 O U A, DERRIN A AR PR AR h R T
L, AT AR AN A  E  RSD AN T 1.20% (n=
6) F Mg, A E IR T i E 0.2
4.8,12.24 h 5 #EREDN 2, MUAS 3k 7 A4S o3 i AL
RSD BT T 2.15% (n=6) . JIFE NSRS  , 7] [H]
— LN T AR YRR L (SB) HR I A — S A X
RSV ERE I A, A5 13 7 AN B0 i e [ i %
4 99.27%~103.51% ,RSD 4 1.92%~4.34%(n=6) ,
2.4.6 FEE

XF 15 4182 T 3 v 7 A o 1A T e , U
TR 20 25 AR 22/ NEER AR Y Bl Lk L B el £
YT /NBEREAY & 42 oM (0.267 £0.048) | (0.453 +
0.084) . (0.572+0.160) . (0.392+0.074) . (1.076 + 0.273) .
(1.477+0.271) .(6.664 + 1.249)mg/g(n=3).
3 Tt
3.1 EFHEE5WIER Q-marker Tl 4347

AR SCE A 6 2R 2 S SR R IR T 2
J7HE FIRCHE 4 WRZGR Ak 22 oy, SRR 2] 160 1847,
XL R4y 2 6 SR . it —25 R A UHPLC-
TOF-MS £ A X} 52 77 7 1115 5 2590 19 80% H 4 HX
WIHEAT o3 HT , RS 51 ANy A S Rl A
JEHE K IR T VE T VA E DU o, e AR i
A (1T ) FEAE DR B b o Eedie s, ELGER 4
K BT B DR B AR RS R A AL
P, AT RE S H: R AT A e A B AR RICR A
3.2 ETHIMH Q-marker Filll 4> #7

A SO FH 0 48 225 3802 ] O —F AR 3R WS AE
IO o 67 HEAT 07 2 , 07 6 0 7~ 35 D AR Ak /INEE R
B AT 164> 143, i S 52 7 3k 11 IS 2 Q-marker ()
BRI o X 16 B RAR SR =25, RO A= Wt
PR LM 2R . BFSE SR, /RN A5 AR ik
4y AT COPD K BRI 48 4E , JLAE AL AT fg
5P S0E I IL-8 IL-17 7K - LA K b 84t 48 P IL-
10 7K AT M 8 P 2R o A LR AE R, JLAL I ]
AE S5 6l IL-2 . TNF-a.y THE &R LB H T «B ik H
ORI Mk B R BRI A0 LS A, I AN M T BR LR
i P,
3.3 EF AR Q-marker T 4 #7

AR S 1 R A T R ISR Y HPLC 5 8e &l i , 2k

BN T T RAFRAE2E 1, 0 R == fEm 25

Bl 2 /INBERK A D B U L B L L BT/ NEERR, I
LT AN I E TS . AR i R B
XU AR ARG, JC i #M R D S# R R K
BN S IR VA s DO VA 21T e 24 S B SR IT 7 Ne
FR AT, RN SCRE 1555 , BT LA R BEAE 22 S Mzl #5%
G I 2R 07 06 5 LA A= M2 1 40 T e PR T AR
RAE G 3R B N 0 S5 e g, nTARYE ik Q-
marker U 25 5% | F— 20 e B LA AG I 2 (e 555K

TEZD; 2026 455 37 55 414

R 25 8 2% & G R I 2% ) AL 25 R B T2, LA
v 90 ) o b oA o

g5 LR AW 5T 3l 2 B o AT S AR WA S T
e, BN TSR B LRSS R YT COPD Y 15 Q-marker i
BE N AY, HESL T HE SR K T AN B A R RE i
S S 208 AR N A S gt — 2 B HAE P, 41k
Wl T2, DAk S04 w73 8 AR A 2 0 B, AT
52 75 5k A S R e PRIV FH -5 05 ST A SRR AR 3 o
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