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18+ 19 HJEFBRM; W 1. 2 IRE). 3 (BH). 9. 12, 14 GENEARED HETMIT; 1. 3EETELE; 21 (6-
ZHE) HETAZE, IRELEE; 20 it JLD SRS PRy BT HEmR. &ML, B E. W,
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Abstract: Objective To elucidate the key quality attributes of the substance benchmark of Jinshui Liujun Decoction (JLD,
47K 75 B, establish its fingerprints and determine the content of index components, including liquiritin, glycyrrhizic acid, narirutin,
hesperidin, ferulic acid and rehmannioside D. The study explores the transfer rules from JLD decoction pieces to substance benchmark,
laying a material foundation for the later evaluation of JLD formulations. Methods Through reference to the published key

information, 20 batches of JLD substance benchmark were prepared. UHPLC was used to establish a fingerprint and calculate the
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similarity, and the common peaks were identified. The transfer analysis of the substance benchmark was conducted through the content
determination of the index components and the transfer rate of the dry paste. Results The 20 batches of the substance benchmark
fingerprints had good similarities with the reference fingerprint (R), which were all higher than 0.98. 21 Commom peaks were assigned,
among which, peaks 4 (5-hydroxymethylfurfural), 5, 6, 15 (acteoside) originated from Shudihuang (Reimanniae Radix Praeparata);
Peaks 13 (liquiritin), 19, 20 (glycyrrhizic acid) came from Zhigancao (Glycyrrhizae Radix et Rhizoma Praeparata cum Melle); Peaks
7—11, 12 (ferulic acid), 16 (narirutin), 17 (hesperidin), 18, 19 came from Chenpi (Citri Reticulatae Pericarpium); Peaks 1, 2
(adenosine), 3 (guanosine), 9, 12, 14 (senkyunolide I) originated from Danggui (Angelicae Sinensis Radix); Peaks 1, 3 originated from
Qingbanxia (Pinelliae Rhizoma Praeparatum cum Alumine); Peak 21 (6-gingerol) originated from Shengjiang (Zingiberis Rhizoma
Recens), and no peaks originated from Fuling (Poria). The mass fraction ranges of liquiritin, glycyrrhizic acid, narirutin, hesperidin,
ferulic acid and rehmannioside D were 0.251—0.366, 0.282—0.552, 0.291—0.390, 0.700—0.967, 0.040—0.062, 0.059—0.155 mg/g,
respectively. The transfer rate of index component from the decoction pieces to the substance benchmark was in the range of 41.30%—
50.87%, 24.65%—33.49%, 37.78%—49.24%, 16.84%—22.24%, 43.10%—58.87%, 43.44%—60.66%, respectively. The extract rate
was in the range from 28.39%—34.56%, and the transmission rate was in the range from 76.63%—90.78%. Conclusion This study
comprehensively investigated the transfer of the JLD substance benchmark using fingerprints combined with content determination of
the index components and dry paste rate evaluation, providing a scientific basis for the quality control and subsequent formulation
development of JLD.

Key words: classic prescription; Jinshui Liujun Decoction; benchmark sample; fingerprint; quality value transfer; liquiritin;
glycyrrhizic acid; narirutin; hesperidin; ferulic acid; rehmannioside D; UHPLC; Rehmanniae Radix Praeparata; Glycyrrhizae Radix
et Rhizoma Praeparata cam Melle; Citri Reticulatae Pericarpium; Angelicae Sinensis Radix; Pinelliae Rhizoma Praeparatum cum
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NEFPELEHT 2018 FEAMK (HRZL M4
JrHZ GE—HO) FRIEE 58 B, RIFET -5k 1=
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Agilent 1290-UHPLC DAD £l %5 , 5% [F Agilent
A F]; XSE205DU B 1R, #E5% EE 0.01 mg/0.1
mg, Fii- Mettler Toledo A 7; KQ-500DE AU 75
WA, B liEE A A PR A 7] s HH-8 BB AE I
IR, N T In R S IR FR A 7] s DHG-
9240 A HAEIR BT, Bilg—ER 2 E
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X AN FE 2 A B A F
1.2 X%

FHE A 552 MRS (LS 111626-202417, i
40 99.8%) JIRE (L5 110879-202204, i
74099.4%) B (S 111977-202202, JlED
£ 88.6%) FIZRER (b5 110773-202316, JlED
$99.3%). HEH (5 111610-202209, iy
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$95.2%). BESHEL G5 111530-202315, Ji
BOH97.6%) FERETF Gt 110721-202220, i
HE97.2%) ) IS 1CGHE S 112071-202302,
R 98.5%) HERE: (it 110731-202423,
JRE P 93.2%) 6-FHiE (Jib5 111833-202408,
JoT B2 5348 99.3% ) F430 T A il 24 ik s A LR 5
o B 25 bl R, fIbS 14259, B R 5 50=98.0%,
6 H BN EAR R A RS GIR AR . O
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JLD &2k A 4 N 77th, 4% (REZ

DY IE R E , B ARIRT G (hE 2 8) 2025
FERR— T T R E , % 25 R B X SR}
e B AR 5 Rehmannia glutinosa Libosch ¥+
BRYUR, IH IR S T @AY 24 )H Angelica
sinensis (Oliv.) Diels [T, FRREAZEE R E
JEHEYINE Citrus reticulata Blanco FT-Jg AR 1,

FENKEEREEBHEY YR Pinellia ternata
(Thunb.) Breit. [ g2, IRENZFLEEHAL R
H WK% Poria cocos (Schw.) Wolf ) 1B #%, H
HAGHRHREBEYH ¥ Glycyrrhiza uralensis
Fisch. I TR iR FIAR 25, AL AL R L EHEY %

B) 2025 RO R, BWERE . FoHL LIRS Zingiber officinale Rose. I’ B ZE . UK &
PO MR S BAARGE R IER 1. KRR 0 JLD b5 ik 2.
F£1 JLDRAXRER
Table 1 Source information of JLD decoction pieces
vk s 7l & AR R AR ]
YO01~YO05 Y06~Y10 Y11~Y15 Y16~Y20
B HhH (1~2mm) HRE, 114 HiRpery, 114 HREME, 11H HillmPe, 11H
gt JER (2~4mm) R, 105 TEICEH, 104 FALHEEE, 104 b, 104
7954 4% (2~3 mm) WAL, 10H WAEE, 104 IR, 104 WA, 10H
HRE ER Q2~4mm) HRPEH, 10H HIRKE, 104 StMET, 104 bz, 8)]
s Bl (2~4 mm) AT, 9H mEBh, 9H ZHEET, 9H ZEXE, 9H
s B (2~4mm) WS PR, 9H TEEM, 9H THAFE, 9H Hsk, 9H
A3 JBER (2~4mm) 2K, 114 =&, 114 SR, 114 SR, 11H
#*2 JLD #tS4A4E
Table 2 Batch number combination of JLD
#5 ME b BRE R R KHE A S M Rubsr Bk ERE ORY KHE A%
S1 Y01 Y01 Y01 Y01 YO0l YO0l YOl | S11 Y11 Y11 Y11 Y11 Y11 Y11 Y11
S2 Y02 Y02 Y02 Y02 Y02 Y02 Y02 | S12 Y12 Y12 Y12 Y12 Y12 Y12 Y12
S3 Y03 Y03 Y03 Y03 Y03 Y03  YO3 | S13 Y13 Y13 Y13 YI3 Y13 YI3 Y13
S4 Y04 Y04 Y04 Y04 Y04 Y04 Y04 | S14 Y14 Y14 Y14 Y14 Y14 Y14 Y14
S5 YOS YOS Y05 YOS YOS YOS YOS | SIS YIS YIS YIS YIS YIS YIS YIS
S6 Y06 Y06 Y06 YO6 Y06 Y06 Y06 | S16 Y16 Y16 Y16 Y6 Y16 Y6 Y16
S7 Y07 Y07 Y07 Y07 Y07 Y07 YO7 | S17 Y17 Y17 Y17 Y17 Y17 Y17 Y17
S8 YO8 YO8 YO8 YO8 YO8 YO8 YO8 | S18 YIS Y18 Y18 YIS YI8 Y18 YIS
S9 Y09 Y09 Y09 Y09 Y09 Y09 Y09 | S19 Y19 YI9 Y19 YI9 YI9 Y19 YI9
S10  YI0O Y10 YIO Y10 YI0O YIO0O YIO | S20 Y20 Y20 Y20 Y20 Y20 Y20 Y20

2 FAEEHR
2.1 JLD EEHRHHIZ

JLD JRSCic#: “4IH 4k, =, T4k, %
B8, PHE R, IRETER, RHEER, K
—H, EE= B B, RED G, BImIRR.
R E R P EAE R KRR CEREM 4 T7 K
FEE QSHETADY CGETILED Wi “1. FEN
X [H) 2, B AME . 5 e DU, AR .

2. BFRIGHEM: £ 1 LN 1~3g, WIRER
[F 7RI ER e R R ATTEWAEZESg”,

[ o A 2 P R A T A T R S 2R A AR
DARCAR P MRS« 25 G Rl T2 EE R, i
JLD JEHERE S 2 vk I3 (D) 7.46 g #
Mg (ZEHNED) 14.92¢g. BREZ (EfD 5.60g. 1 E
(FEEE) 746g. K& (EFD) 746g. HE H
) 3.73¢g. EFE (BEAD 5.00g, N/K 400 mL, %
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1 0.5h, sk (1500 W) &b, Rk
(500 W) LIRS RIE 60 min, JEIT, JERAFIA
140~150mL, HI/KEZZ 150 mL, B JLD it
FE b BV o RV 45 JLD - SRR R BV S Bk 22
BhACH R, BEE . SRR B, SRS,
SRR B S TR A A o RV
2.2 JLD EEHRIENEEEL
2.2.1 O REAVERIGHEIE I RREURE . SE
S-FR PR . FTERRR . HEE. WIS AL &
SRACHETY . S M . BT, HERE. 6-%
BREAT I G, REEARE, WEDESR, HlnE
WRPE 73514 20.12. 29.16+ 38.80+ 4.94. 29.88. 18.80.
28.75. 24.60. 49.80. 28.90. 14.90 ng/mL [FJ7E & %}
R VAR
2.2.2 MKV H S R EIGZ R 2.1 T
THER &SRR 3 mL, BT 10 mL &,
IR RS R, B0, BINFEERRZE, $5,
e, WIS, 0.22 pm AL IEREER, BN
VR
223 R RSN Acquity UHPLC® HSS
T3 (100 mm X 2.1 mm, 1.8 pm) #; H:iE A 25 C;
WA EN 0.3 mL/min; HEFEARRUN 1 ul; FshAH
RE-0.1%E R KGR, BHEEBEH: 0~8 min,
1.0%~5.5%Z.Ji5: 8~20 min, 5.5%~14.0%Z.ff;
20~28 min, 14.0% .} ; 28~39 min, 14.0%~20.5%
2 39~45 min, 20.5%~28.0% .} 45~57 min,
28.0%~65.0%ZJE; 57~58 min, 65.0%~95.0%.
i 58~59min, 95.0%ZJE; 59~60min, 95.0%~
1.0% N Rl 4%k 3 BIRE AT A 4t .
JLD JEHEAE S FITR G0 HE Y UHPLC B LI 1.
224 FEEEHEE HLJLD FEUERET (SD), &R
“2.2.27 TR 7 A& A AR, TR €2.2.37 Tl
RSN E 6 Uk, AR SR 0
g (17 506 CREAN A h BIETRRGE . g
AR EEE, Fik, #he s hS R
3 JLD 5L BTN K KR A YRR E]
Table 3 Detection wavelengths and wavelength switching

time for characteristic chromatogram of JLD

t/min Rzl 4 /nm X R A 0

0~12.0 248 1~6
12.0~28.5 330 T~12
28.5~50.0 281 13~18
50.0~54.7 248 19~20
54.7~60.0 281 21

[17
A
20
4 16
L5 910 13 14
‘ 2376 7 8 12 15 1819 |5
I ] h L1 o Lt
15
2, 12 13 14 21
4 16 B
117 20
0 10 20 30 40 50 60
t/min

2-JIRE s 3-B5H; 4-5-FR RN 12-PUARRG: 13-HHOE 1447
JIE AR L 15- B8R 16-25Fh L H: 17-BEH: 20-1
R 21-6-FHE; B3 [

2-adenosine; 3-guanosine; 4-5-hydroxymethylfurfural; 12-ferulic
acid; 13-liquiritin; 14-senkyunolide I; 15-acteoside; 16-narirutin; 17-

hesperidin; 20-glycyrrhizic acid; 21-6-gingerol; same as Fig. 3.

E1 JLD R (A) FIEEXRME (B) A UHPLC
Fig.1 UHPLC chromatograms of JLD substance

benchmarks (A) and mixed reference substances (B)

(S), TR FLA G R AF G LR B T 1] FOAR X g TR AL
SRR, FILEIEFXHA B A RSD <
1.6%, AHXFIETIFY) RSD 4<<2.3%, 45HEIZ
AR % AT

2.2.5 FaElEEST B ILD FEAERES (S1), %R
“2.2.27 TR k& AR S IE W 43 A TR 0.
4. 8. 12. 20. 28. 36. 48. 60h FEFENE, Ak
A VAT T P R DA R (17 508) NS R (S),
T A% A UG AR O B B ) ATURE o D TR, &5 51
SR, B3 WA R B B TR] Y RSD 19 <<1.5%, #H
STIETHAR ) RSD ¥9<<2.4%, %558 IR Vi
7E 60 h Py Fa e M R AT

22,6 BEHEMHESE HUILD HEUEREN (SD), %18
“22.27 BURNFTEFATHIG 6 MrAtiliidl, 1%
“2.2.37 TN RE SRR HEREN 2, BRI TR (B
HUE R (17 518 ASRIE (S, IHHESLE
W PR R K O B B TR RIAR G U T AR, 25 R R, &3k
A WG B I TR RSD 19<<0.5%, AN THIAR
1) RSD #4<<3.6%, ZERETHLZITIEERMERL.
2.3 JLD B EEITFNRIKF-EEHRERGR
EREMR

2.3.1  BEYERE AR VRN K 20 4k JLD JEAERE
fis FERR €2.2.27 T 780 0l ) A AR
W, HZHR “2.2.37 T AR RE I, DR
ot & ¥ S1~S20 it JLD FEfkre e S B SN
“CrR R o EE AR LBV R GE (2012 BRD 7 AR
EME (E2), LLSI NSIRERE, w5
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0.2 min, #PYMETR, ASUCHE, FEAE R TR
SUERE (B 3), S1~S20 it JLD FEUERE i 550 e f5
S I ARAURE S5 251008 0.998. 0.997. 0.996.
0.996. 0.998. 0.989. 0.983. 0.998. 0.998. 0.995.

0.992. 0.998. 0.996. 0.998. 0.997. 0.997. 0.997.
0.995. 0.993. 0.997, "M, FHLIK JLD FEAEFE M
Fe S S FRLLEE 3 KT 0.98.

2.3.2 FREEIHJE IR €2.2.27 TR kS &

P _— . b . 320
J‘—Lﬁ_-—--hm} 819

SO W |
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- S18
S ; S17
F“ - it b 516
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sil

— 86
— S5
— sS4
S3

e — 57

S1

|

S U | S— e

30
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40 50 60

2 20 #it JLD S UHPLC R4
Fig.2 UHPLC fingerprints of 20 batches of JLD substance benchmarks
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E 3 JLD EE#RTRIssEE

Fig.3 Control fingerprint of JLD substance benchmark

BRI B A ORI B A i R VR, R
“2.2.37 TR IR AFEREI E , il ik . s
JLD BEERE B 5 % kO B (B 4) KBk
FEMEIRE (B S Hoxy, &L F g TIH)E, JLD
AT HAE 21 AN, HoAg 4 (55 IR
M), 5. 64 15 CEEIEMEE) HE T Mg, 1§ 13
CHEHED. 19, 20 CHERD HE TR H=,; 7~
11 12 (BTERER D 16 CGEFMEZ ) 17 FERZFD.
18, 19 HJB TR 18 1. 2 (IRE). 3 (%), 9.
12, 14 GEJIEREE D HET2HH; 1. 3 3R
TIERE: K21 (6-£HE) HETAZE, REL
IE)EL

233 BEHAEKCRVITL X JLD FEAEFE M5 %
BRI SL A WU AR LU AR b, S5 R ILER 4.

FAPR PR R AIE 0 THT AR 5 4 7 i v A A U D AR
fzs A ERR, TEEZE 0.7~1.9. FHKIK
R AE 0 5 35 v A e X B A D U THT AR B AT
TE2E 5, AHA HURIKOR RRAE VAR G I T AR 5 TLD 3%
HERE T LA W AR T I T AR AR AL, 150 BH B BIURA 45 R
I AN [RIRFAE VR[] B A5 DG SR ARARL,  ANTRI RS A3 1) 5 B B
BIR RECARRIE, & 2R I RRIE I B2 T B AR
5E iR LA ) FEHERE i R e R, LS R s
K ZTH M o
24 JLD EEMRAEREKRIKRPIERKRIEE
M F AR AL
2.4.1 X RSV A A

(1) BUZRER. HETH. ZFmtr. BT,
HEERR B VR G N R S VAV PR BRIR . H R
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18 19 21

g9 10 e 117 8 1o JLD FEAEFE
-5 ! | ; A ! R R
13 20 PILBYT
FHER T
HIARA
ELZR N
HER

(S

21

0 10 20 30 40 50 60
t/min

4 JLD EfERE 5 BIKIRA ) UHPLC EliE
Fig.4 UHPLC chromatograms of JLD substance benchmark and single herbal decoction pieces

N a6 17 20
23 56 7 89 10 4 1213 15 18 19 |21 o
‘ JLD FEHER:

ln—— = : — el B LR

I : : S H R PERE

‘ Bt R EL PP E

A IR

B A GIHERE

BRI

e e : R - ol - BRBR IR
0 o0 20 30 4w 50 60

t/min

5 JLD E#EHMS&ZEMHERE UHPLC EiE

Fig. 5 UHPLC chromatograms of JLD substance benchmark and each negative control

Fz 4 JLD B SIEN B P EIEEm A L 54

Table 4 Comparative analysis of characteristic peak areas of characteristic spectrum of JLD substance benchmark

s T ﬁﬁ@@ﬁ“@% VL o AR R
WEE MR R WER B S R ERRAGE R PR HH W R BRE KHE ER RIS
- 1506 - 1 - - - 349 07 12 - 5191 1440 - - - - 4787 14

A [ e 07 13 - - == - 14043 - 942.5 L5

30— 208 - ML - - - 282 L4 - 34 - - - - - 217 15

4 9% - - - - - - Ml 2 s 142 - - - - - - 313 43

5S84 - - - = = - 4663 12 e - - o197 - - - - 984.7 1.4

6 232 - - - - - = 2390 09 JIIS) - - 40519 - - -~ 30956 13

L V5 N /1) 09 8 - - 27T - - - - 1623 13

§ - - M9 - - - - M8 3 o - - 1= - 35 - 1226 13

9 - 624087 - - - - 399 2 0 - - - - - 12020 - 643.9 19

0 - - 4645 - - - - 396 2 2 - - - - - - 155 109 12

e . R 1 08
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EEMB . BRI, HERE R EE, B
FRAE, IR o3 3 S B BRER 7.06 pg/mL. HHL
H 48.75 png/mL. ZEAMEH 34.81 pg/mL. &R H
81.58 ug/mL. HE R4 39.30 pg/mL 7R A% FE
W, HI.

(2) M D SRR ST : FRECHB B D X I
MG, REEFRE, N 25% H B A BT D 20
ng/mL R0 R SR, R4S
2.4.2  JLD SEAERE B 2 I e Ak T VR ) A

(1) FBRRR. H . ZEFMLT . BT,
HER: [F “2.2.27 TR 2] 5 s il

(2) M D: K% ILD FEUERE SRR 3
mL, & T 10mL &, N 25% T EEER 2 2L,
PEo, E, BEER, 0.22 um MALIEREERL, B
SRYEW, BPAR
2.4.3 S BBRR O S B E VR A

(D BRE: BRI R 2 0.2 g G =517),
WERE, BHEHEMT, K%M 25mL,
AL (T 300 WL #i% 40 kHz) 45 min, Ji
A, BRERE, R EANERCR R R, 5,
0.22 pm AL ES, HUSLpEM, RI1S.

(2) M. KRHE, AHEE.: S04
WSS (P EZH) 2025 FERR—H.
2.44 @iELMF

(D B RHEER S BRI £k
FEfb (PTERIR. HE . Sdmietr. B,
BJR) UHPLC etk Ffagu B Gk %
f, JRE X JLD FEdERE S & B PR RE S
UHPLC El3 LI 6.

(2) PARB TR R L FEAERE W (M3 D) UHPLC
€ B R 25 F: KA Agilent Poroshell SB-Aq #1:(150
mmX3.0mm, 2.7 um) AR DIHFE-K (1
99) N shAH ; AR BN 0.2 mL/min; A3 30 °C;
R 203 nm; BEFEAARFRDY S pl. M D XY
B VJLD R AERF: i S 2 35 B 14 A% 4 () UHPLC
Pl L1 7.

245 AMOCRFEL  BUANFE BT EIRFER IR RPER
ISR IR, R “2.4.47 TR AR S A AR
5B, PLHERERCAREARER (X0, WEHEBAIMADR (1),
2 Elb a1 EA P 176 v N S ) B i = R 5 A |
JiFE, G5 R D HINEER Y=86.832 X—10.718, r=
0.9998, Z&MEVEF 0.9776~19.5500ng; HEIF Y=
34.565 X—23.445, r=0.999 8, Z1EI5El 6.680~

* 8145«
13 16
12 a
16 17 20
12 13 b
17
16
12 c
12 13 20 d
i 13 120
) e
0 10 20 30 40 50 60
t/min

12-B800%; 13-HEAT; 16-EF M 17-fH; 20-H 5.
12-ferulic acid; 13-liquiritin; 16-narirutin; 17-hesperidin; 20-
glycyrrhizic acid.

6 SRAXNERME (). JLD HEHE (b). RIEERM
MM (o). SREREPAMAER (d). BRHUIFRRE AR
(e) # UHPLC
Fig. 6 UHPLC of mixed reference substances (a), JLD
substance benchmark (b), negative control without
Glycyrrhizae Radix et Rhizoma Praeparata cam Melle (c),
negative control without Citri Reticulatae Pericarpium (d),
double negative control without Angelicae Sinensis Radix

and Citri Reticulatae Pericarpium (e)

W D
a
b
¥ D
C
0 10 20 30 40 50

t/min
E7 #ERE DXMNRME (). RAMERMERER (b)
JLD MM () ) UHPLC
Fig.7 UHPLC of rehmanniosid D reference substance (a),
negative control without Rehmanniae Radix Praeparata (b)
and JLD substance benchmark(c)

133.600 ng; Z= A& Y=32.115X—19.063, r=
0.999 9, £ 7.000~140.000 ng; 8 F Y=
35.623 X—45.210, r=0.999 7, Zi:iEHEl 17.86~
357.20ng; HER Y=16.122X—7.261, r=0.9999,
2R MEVE M 9.681~193.600 ng; HEEE D Y=2.696
X+0.164, r=0.999 9, ZHEE [ 9.883~158.100 ng;
SRR, PIBERR . HEE . EEMEE . BE .
HHRR . M D ¥ES B R 20 E A 2ok
RRLF.

2.4.6 FEHpEEESL  HUJLD EEAERES (S, 2R
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“2.4.27 TR AR AT 1 s 22447
T Bl 2, IELLERRIGE 6 IR, 45 RPTHRE
HEAF, SHEMEET. BEEF., HER. HiEHF D
U THIAR ) RSD B 551 0.7%-+ 0.5%- 0.6%-~ 0.4%-
0.4%- 0.6%, 5J/NT 2.0%, FRIHIZAXEAE = KUt .
24.7 FaEMEEE HUILD HEAEFES (S, SR
“2.4.27 UR 7R AT 1 4, 1292447
T s 2, 3 AIHERIFESS 04 24 44 8. 12, 24,
36, 48h HEATIE, RPN . HEE. =&
FeAF B HHERR. s D WAL RSD H
SN 0.2%. 0.5%. 0.2%- 0.2%- 1.0%. 0.9%, 13
T 2.0%, 45 RRIIHEHR S IARTE 48 h WEE
24.8 EEMFE B JLD HUAERES (SD), %MK
“24.27 BURNJTEFATHI 6 bl s, %18
“2.4.47 DU OGS R ERERT I, 45 RPTERER . H
T EEAEE . BRI, HERR. i1 D fiE
30 RSD 1H 05108 0.2%. 0.2%+ 0.3%. 0.2%-
0.2%- 1.4%, H/NT 2.0%, 4R EIZTENES
PER LT,
2.4.9 INFEREIGCERE S R IS E 8 BR Ak
SR JLD FEUERES (S 3L 94y, il t
JREIREE ) 50%. 100%F1 150% 15 5l & 5 bw
B STHE, SRA “2.4.27 TR 77 AR A
W, M5 JLD BERE S SR e &, tHEN
FEREER, 25 RBTEERR . H o, ZE&MT. &
FAr. HERR. st D PR RN R 2510
95.9%. 98.0%- 96.4%-+ 95.2%-. 97.5%. 96.6%, ¥}
£ 95%~105%, RSD 1H 7514 0.9%- 0.8%- 0.9%-
0.7%- 1.7% 1.9%, 3B/NT 2.0%, R T7VEMERE
[EY/308
2.4.10 FESAIE B JLD FEAERES (S1~S20).
BRI B SRR R B, o0 A& R “2.4.27
A1 “2.4.37 TR J7 ik AR A, 1% “2.4.47
TR 0 2 A ERE b, THE TLD JEvEERE R LR
YR Hh SRR bR L I .
2.5 JLD iR F-EEHGSEIETEN

JLD FEAERE S PR S ERE (B 2. 3) , FE R
H SRR R B RAF VRTINS
KE AR B BEER r 2 —, Wk e DARE R
(17 5§ A=, Jbre 7AW, RAB
VR SR AR L . 20 LIRS 35 L E . L.
FHEL BT, B, AR LR JLD H gk
FE i BRI 48 8BTS 5 H & B A2 B ot G e s

T FARALLEE 43504 1.000, 0.979~0.995, 0.999~
1.000, 0.977~0.999, 0.943~0.998, 0.973~0.997,
0.967~0.999, 0.983~0.998, ZEHILE 5; HiGE
B B ARZS B LT JoRefiE v, HE AR,
FAAR A BRI AL R 50 i 5 vy, 1 B = T 24 4
F B R B R )t B I SR R P R
FERREERB RN, 25 F, BAH&E T2
S, VIR ZE SN, T 24,

&5 JLDIRARLR. EEHRS & BN RIELEIENE
AR
Table S Similarities between decoction of JLD decoction
pieces, benchmark control and their respective control

fingerprints

AL

K% EPE R KHT IR e 43 JLD
Y01 1.000 0.983 1.000 0.990 0.989 0.996 0.993 0.998
Y02  1.000 0.987 1.000 0.997 0.985 0.996 0.993 0.997
Y03  1.000 0.988 1.000 0.999 0.992 0.985 0.991 0.996
Y04  1.000 0.989 0.999 0.998 0.991 0.983 0.992 0.996
Y05  1.000 0.989 1.000 0.999 0.998 0.995 0.986 0.998
Y06  1.000 0.994 0.999 0.992 0.971 0.984 0.990 0.989
Y07  1.000 0.995 0.999 0.989 0.943 0.980 0.993 0.983
Y08  1.000 0.993 1.000 0.998 0.980 0.997 0.994 0.998
Y09  1.000 0.994 0.999 0.998 0.967 0.995 0.997 0.998
Y10  1.000 0.994 1.000 0.988 0.968 0.989 0.999 0.995
Y11 1.000 0.980 1.000 0.999 0.992 0.973 0.990 0.992
Y12  1.000 0.979 1.000 0.994 0.994 0.994 0.989 0.998
Y13 1.000 0.979 1.000 0.993 0.987 0.983 0.980 0.996
Y14  1.000 0.982 1.000 0.991 0.988 0.992 0.982 0.998
Y15  1.000 0.979 1.000 0.999 0.995 0.990 0.967 0.997
Y16 1.000 0.989 1.000 0.979 0.989 0.994 0.999 0.997
Y17  1.000 0.989 1.000 0.986 0.989 0.979 0.999 0.997
Y18  1.000 0.986 1.000 0.983 0.981 0.977 0.994 0.995
Y19  1.000 0.982 1.000 0.988 0.972 0.996 0.984 0.993
Y20  1.000 0.986 1.000 0.977 0.981 0.996 0.998 0.997
YIE  1.000 0.987 1.000 0.992 0.983 0.989 0.991 0.995
RSD/% 0.00 0.56 0.04 0.69 133 0.76 0.79 0.38

i

NIy S HERE: i 15 SRS IR R R 73
TR 20 ARZE L WEHE L BRI, RHE, HIH. 2
W3 AR BERR IS EEE, A e
TR SUEEAR BB VAN R 487 (2012 RO BRAT, ik
B MOV IS, BshlULi, RAMMEEA K
TREUANE SRR SUEIE, 5 JLD 20 fEEEHERE S
X SR SCE R HEAT BRSO AT, S R ILIEL 8. K A4tk
JLD SEAERE i 55 25 HL R 24 BT P LR AR 0 R S
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TEAEXT LG, HEATREAEVE ROAR AU X o FR gr i
PL.cdf #% 205 N AR 25 (i e 2 S AR U PR R S0
(2012 W), B (6% %6 % & N 0.2 min, DL JLD 3

HERE A AR LB A Z IR (R= 1), BRUERE & skt B2t IR

W S SRR B AT bR BV UTHD, 5 AR
B, g5 IK 6, MRS HAE 0.912~1.000.

— JLD e
N
— — B | =
— FHE
- MRk
HEE
W%

20

30

t/min
8 HIRIXARLRRX BELE SEEHRNXBEENEME

Fig. 8 Overlay chart of reference spectras of single herbal decoction pieces and reference chromatogram of substance

40 50 60

benchmark
6 JLD BEEHS LK) SRR EIEENE

Table 6 Similarity of characteristic peaks between JLD substance benchmark sample (decoction) and corresponding

batches of decoction pieces

X HRABLEE . FRALLE

#Hx e . #k e .

JLD&T; K% ¥R B KHE 40 Pt 4% JLDA&T R% WEFE B KHE M Pt 4%
S1 0.998 1.000 0.999 0.989 0.996 0.958 0.994 1.000{S12 0.998 1.000 0.998 0.991 0.981 0.960 0.983 1.000
S2 0997 1.000 0.999 0.993 0.997 0.953 0.990 1.000{S13 0.996 1.000 0.994 0.993 0.990 0.954 0.996 1.000
S3 0996 1.000 1.000 0.995 0.983 0.946 0.993 1.000{S14 0.998 1.000 0.996 0.991 0.994 0.967 0.992 1.000
S4 0996 1.000 1.000 0.992 0.996 0.957 0.990 1.000{S15 0.997 1.000 0.997 0.994 0.992 0.962 0.988 1.000
S5 0.998 1.000 1.000 0.993 0.995 0.946 0.986 1.000{S16 0.997 1.000 0.992 0.994 0.970 0.930 0.994 1.000
S6  0.989 1.000 1.000 0.991 0.992 0.953 0.998 1.000{S17 0.997 1.000 0.995 0.991 0.983 0.959 0.972 1.000
S7 0983 1.000 0.992 0.994 0.960 0.950 0.999 1.000{S18 0.995 1.000 0.990 0.993 0.996 0.922 0.995 1.000
S8 0.998 1.000 1.000 0.993 0.993 0.959 0.992 1.000{S19 0.993 1.000 0.993 0.993 0.989 0.935 0.991 1.000
S9  0.998 1.000 0.999 0.995 0.996 0.939 0.992 1.000{S20 0.997 1.000 0.992 0.992 0.976 0.939 0.995 1.000
S10  0.995 1.000 1.000 0.992 0.986 0.912 0.996 1.000(3{H 0.995 1.000 0.997 0.993 0.987 0.947 0.992 1.000
S11° 0992 1.000 0.998 0.993 0.984 0.940 0.997 1.000{RSD/% 0.38 0 034 015 100 151 062 O

2.6 JLD ixA-FEMRPIERR T ERERER

N T EE D U B AR A B S AR )
FEIBIHOL, WA - BRI BR-JLD B
i PSR B LA BEAT A, #RIR A St R A

BRI - B R R 28 = W/

BT -SEAERE S A R = W/

BARAR - B RE i RS 2 = s/
W R R AR YR B B, W SRR B R R R ARt
B B E R, Ws REAERE S R AR LA B

HHER 7. 8 G5 R AN, A F b s 70 B B R 5
R - BRI AL RS RN 81.43%~103.79%, “T-1%%
T3 K 92.97%, RSD A 7.07%; B 5z A $8 br a7 Bl

BRI SR - B R F5 26 81.30%~98.02%,

PIEERS FR N 89.32%, RSD N 4.11%; FRARESTFT
BRRR PR R - R HEAE A 2 2N 48.03%~66.79%,

PIGEERS RN 56.41%, RSD N 9.08%; TRARES:FT
B SROR K - BEERE R R N 43.10% ~
58.87%, IR 51.86%, RSD N 8.86%.
H B RS B> H B RO - B R RS
69.06%~90.13%, P32 %) 81.03%, RSD N
7.97%; HEIW-FAERE SRR RN 5037% ~
65.26%, “FIHEFEEN 56.76%, RSD N 8.78%; H
BRI - SRS RS 50N 41.30%~50.87%, “F-3%)
RSN 45.78%, RSD N 6.70%. % H HiHEhR
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Table 7 Contents of each index component in single herb decoction pieces, decoctions and substance benchmark (based on

JLD prescribed dosage)

B HH T /(mg-g™) HH I/ (mgg™) Bl 2%/ (mg-g ")

T ROROY O RRON SEMERES HEOOY BB SRR MU BREOR UTRRR R R SRR S
S1 9.550 8.054 0304 18949 12.796 0.381 0.590 0.243 0.586 0.216 0.062
S2 10.182 9.177 0366 22815 16287 0.552 0.630 0.241 0.536 0.214 0.062
S3 9.440 7.668 0338  21.000 13.244 0.394 0.531 0.252 0.449 0.213 0.046
S4 9.316 8.070  0.294  21.040 14.019 0474 0.560 0.238 0.497 0.221 0.046
S5 8.201 7.078 0301  22.681 15.657 0.471 0.531 0.202 0.523 0.198 0.056
S6 9.273 8257 0301  20.000 14.676 0.384 0.441 0.205 0.430 0.189 0.043
S7 10.260 7239 0313 22040 14.102 0.394 0.460 0.209 0.393 0.186 0.040
S8 8.000 6.863 0263 19319 12.869 0.344 0.471 0.239 0.456 0.221 0.046
S9 8.512 6917 0254  20.027 14949 0.394 0.420 0.246 0.418 0.200 0.043
S10 9.997 7416 0325 22391 17.343  0.518 0.480 0.227 0.408 0.198 0.053
S11 9.442 7791 0347  21.005 13357 0.434 0.590 0.195 0.535 0.173 0.056
S12 9.783 7.936 0328 21759 16.568 0.437 0.560 0.229 0.456 0.207 0.059
S13 7.847 6.788  0.251 19.027 12.887  0.341 0.590 0.223 0.535 0.200 0.050
S14 8.812 7584 0316 22029 14477 0.412 0.610 0.225 0.570 0.200 0.062
S15 9.638 8.024 0307 20995 14.456 0.425 0.560 0.225 0.560 0.198 0.062
S16 9.054 6.582 0298 17362 11212 0316 0.621 0.227 0.550 0.191 0.059
S17 10.343 7.614 0359 18861 11.153  0.369 0.610 0.223 0.574 0.204 0.062
S18 9.217 6.748 0307 20236 12327 0.406 0.580 0.229 0.602 0.198 0.056
S19 8.606 7.145 0260  14.654 10247 0.282 0.570 0.225 0.575 0.209 0.059
S20 8.912 6.155 0270 17346 11.268 0.313 0.631 0.229 0.602 0.207 0.062
WE 9.219 7.455  0.305 20.177 13.695  0.402 0.552 0.227 0.513 0.202 0.054
RSD/%  7.93 9.45  10.99 1030 14.10 16.89 11.78 6.57 13.37 5.95 14.15
b 3 ED/(mg-g ™) P& 7 H/(mg-g 1) ZEF MK/ (mgg™")

BB R RSN RN SO SRR BRRCUOT AU MRS
Sl 0.660 0.566  0.105  40.007 14.716 0.781 7.702 5.271 0.328
S2 0.781 0.531 0.112  38.807 13.500 0.936 7.302 4.988 0.390
S3 0.700 0.563  0.118 40214 14.588  0.908 7.704 5513 0.359
S4 0.880 0.688 0.152  38.727 14330  0.809 7.205 4.405 0.313
S5 0.686 0.613  0.108  37.527 14.436 0.899 7.105 5.030 0.372
S6 0.491 0357 0.068  38.748 13200 0.716 6.909 4.591 0.291
S7 0.470 0336 0.059 38314 11.934 0.700 7.102 4.979 0.291
S8 0.818 0.658  0.143  39.421 14475 0.793 7.504 5.588 0.322
S9 0.751 0.550  0.105  40.766 13.807 0.803 7.111 4.755 0.307
S10 0.674 0.588  0.102  44.407 14214 0.840 7.602 5.179 0.328
S11 0.568 0.449  0.099  40.607 12.714 0.883 6.902 5.000 0.366
S12 0.850 0.710  0.149 39243 14.173  0.902 7.400 5.582 0.335
S13 0.550 0.405  0.090 41229 14.168 0.818 7.105 4.943 0.325
S14 1.045 0.734  0.155  37.734 14971 0.896 7.041 5.655 0.347
S15 0.760 0.677 0.133 40214 14.070 0.967 7.604 5.188 0.375
S16 0.670 0.523  0.115 40564 13.875 0.954 7513 5.163 0.390
S17 0.708 0.555 0.118  40.729 13.857 0.883 7.705 5.107 0.359
S18 0.910 0.831 0.146  43.523 14346 0.852 7.704 5.113 0.332
S19 0.806 0.643  0.112  43.007 14.021 0.902 7.502 4.943 0.344
S20 0.807 0.660 0.136 42307 13.950 0.883 7.702 4.838 0.335
A 0.729 0.582 0.116 40305 13.967 0.856 7.371 5.092 0.340

RSD/% 19.65 21.84 2275 4.67 5.04 8.52 3.90 6.40 8.60
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Table 8 Transfer rates of each index component in single herbal decoction pieces, decoctions and substance benchmark

HEHHEE/% HHE R R/ % B BR A2 /%
Fean UOT- REGE- RRRUOT- UOR- BEOR- BORUCOT- HIETOR- BRECUOT- BT HIRICON-
WOV EMERERN SEMEREA  RGE JEMERRSR JEAERES HIK HI SLUERE R SRR AL
S1 8434 5225 4406 6753 4121 27.83 99.32 88.89 57.35 55.55
S2 90.13  55.20 4976 7139 4691 33.49 85.08 88.80 61.59 52.92
S3 8123 61.01 4956 63.07 4118 25.97 84.56 84.52 52.29 4421
S4 86.63  50.43 4368  66.63  46.80 31.18 88.75 92.86 48.03 43.10
S5 86.31  58.86 50.80  69.03  41.64 28.74 98.49 98.02 57.71 56.78
S6 89.04  50.46 4493 7338 3622 26.58 97.51 92.20 52.04 50.03
S7 70.56  59.85 4223 6398 3867 24.74 85.43 89.00 51.98 44.88
S8 8579  53.04 4550  66.61  37.00 24.65 96.82 92.47 51.19 48.95
S9 81.26  50.83 4130 7464 3648 27.23 99.52 81.30 52.38 49.22
S10 7418 60.66 4500 7746 4134 32.02 85.00 87.22 65.90 56.40
S11 82.51  61.65 50.87  63.59 4498 28.60 90.68 88.72 58.29 52.63
S12 81.12 5721 46.41 7614 3651 27.80 81.43 90.39 66.79 55.79
S13 86.50 5118 4428 6773 36.63 24.81 90.68 89.69 50.51 45.69
S14 86.06  57.67 49.64 6572 3939 25.89 93.44 88.89 59.59 55.09
S15 8325 5296 4409 6885  40.69 28.02 100.00 88.00 60.55 58.87
S16 7270 62.67 4556 6458  39.01 25.19 88.57 84.14 58.89 51.60
S17 73.62 6526 48.04  59.13 4580 27.08 94.10 91.48 59.01 55.20
S18 7321 6297 46.10  60.92 4559 27.77 103.79 86.46 51.63 51.55
S19 83.02 5037 4182 69.93  38.09 26.64 100.88 92.89 55.79 55.26
S20 69.06  60.72 4194 6496 3845 24.98 95.40 90.39 56.65 53.44
PE 81.03 5676 4578 6776 40.63 27.46 92.97 89.32 56.41 51.86
RSD/%  7.97 8.78 6.70 7.29 8.96 8.94 7.07 4.11 9.08 8.86
B DHA R/ % T8 R HERE 2% S B A 2%

e WOR- BEDR- BRI WOR- BEDR- BIRUOA- WA PR RO
ROV JEMERERS  RAEREAR AR JEMERER  JLERES JERRIL FLHERE A EERE

S1 8576  64.20 55.05 36.78  48.93 18.00 68.44 57.37 39.26
S2 67.99  72.99 49.62 3479 6392 2224 68.31 72.09 4924
S3 8043  72.53 58.33 3628  57.39 20.82 71.56 60.04 42.96
S4 78.18 7645 59.77 37.00  52.05 19.26 61.14 65.51 40.05
S5 89.36  60.97 54.48 3847 5742 22.09 70.80 68.19 4827
S6 7271 6591 47.92 3407 5001 17.04 66.45 58.44 38.83
S7 7149  60.76 43.44 31.15  54.08 16.84 70.11 53.88 37.78
S8 8044  75.20 60.49 3672 50.51 18.55 74.47 53.13 39.56
S9 7324 66.06 48.38 3387  53.62 18.16 66.87 59.53 39.80
S10 8724  60.03 52.37 3201 5449 17.44 68.13 58.39 39.78
S11 79.05  76.30 60.31 3131  64.03 20.05 72.44 67.49 48.89
S12 83.53  72.62 60.66 36.12  58.68 21.19 75.43 55.33 41.74
S13 73.64  76.90 56.63 3436  53.23 18.29 69.57 60.62 42.17
S14 7024  73.08 51.33 39.68  55.18 21.89 80.32 56.57 45.44
S15 89.08  67.98 60.56 3499  63.36 22.17 68.23 66.64 45.47
S16 78.06  76.09 59.40 34.21 63.39 21.68 68.72 69.64 47.86
S17 7839  73.57 57.67 34.02 5875 19.99 66.28 64.81 42.96
S18 9132  60.80 55.52 3296  54.75 18.05 66.37 59.87 39.73
S19 79.78  60.28 48.09 3260 5931 19.34 65.89 64.16 4228
S20 81.78 7131 58.32 3297 5836 19.24 62.81 63.84 40.10
YA 79.58  69.20 54.92 3472 56.57 19.62 69.12 61.78 42,61

RSD/%  8.44 9.03 9.53 6.64 8.29 9.26 6.29 8.78 8.61
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gy B R R BRI R - R R RN 59.13% ~
77.46%, IR N 67.76%, RSD N 7.29%; H.
RS RS FON 36.22%~46.91%, 4%
TN 40.63%, RSD N 8.96%; PRI -FEHERE
B EN 24.65%~33.49%, THEEEN
27.46%, RSD A 8.94%., w545 o Hh 5
D FRERIK A - AR L RN 67.99%~91.32%, ~F
PIHERE N 79.58%, RSD N 8.44%; FRI-FEUE
FEMERB RN 60.03%~76.90%, T E N
69.20%, RSD N 9.03%; FLBRIR Ty -FEAERE Sl 75 2
N 43.44%~60.66%, “FHIEREN 54.92%, RSD
N 9.53% BB bR LA B R BRI - BB
RN 31.15%~39.68%, F-IHEFR %N 34.72%,
RSD 7 6.64%; SR -SEERE i 7 78 20 48.93% ~
64.03%, “TIFEREHR N 56.57%, RSD N 8.29%; H.
BRI - SR ERE L FEFE N 16.84%~22.24%, T34
%N 19.62%, RSD N 9.26%. MRFHHEARRLS>
TR BRI - BRI AL RN 61.14% ~
80.32%, “FIJHEFEHEN 69.12%, RSD N 6.29%; H
HIVR-FEUERE R RN 53.13%~72.09%, “T-H45%
¥R N 61.78%, RSD N 8.78%; HBRIK Fy -FEUER:
MR N 37.78% ~49.24%, TEIERE RN
42.61%, RSD N 8.61%.
27 HERIINZE

43 L 20 $tb JLD FvfERE 5 BRI &8 20 dit
BATITR, KSR E S0 mL B TR K I, KB T
105 CHUAEF T4 5h 5, ETEShEEEkE,
PR R, THEASRSR JLD FEUERE i E R,

HER=mV/My
m FoR TR, MFERUTRE, v ARRIRER, VAR
R AR

AHbT7 A 51.63 g, TERTTAR, FAMEE S
b 24.21%. SV 5 12.10% 2 & EE 9.09%. i
FE G 12.10%. FRZF L 12.10%. & H = S
6.05%. 32 5 24.34%, 407G HE RN
R 2B T SR, B R = B R
B X2421%+ HIHH B R X 12.10%+ R E HE
X 9.09%HEFE HEH X 12.10%+RE HFRX
12.10% + 5 H B H 8 %6 X 6.05% + A4 22 H F 2 X
24.34%, FERILEK 9, 20 fib JLD FEMERE A H B R
B A 31.48%, RSD N 5.28%, 477 HIFEE B =
NETE 36.56%~40.33%, LASERR B 2 5 BG H F %
ILCABAE A% 7 SRR 25000 o B B UERE i B

(P& E, HoV 35056204 83.09%, RSD N 5.22%.
3 e
3.1 EEHRFIETIZRIFMNIER

1 (i RE 2 T H R B o 25 2 07 7
2P AR RN GRAT)) i 82, &
G SCHREIE, X JLD HEAERE S W & T 2T 7%
%, AR R KE, RIER R, BEERE. 25
hngg B AVEs B s T VUM S, YN RS
NBTERRG . R, SR BT HER .
Hi%H D 6 NMEFR R Ta S BRI DL B
o JERCT A ILD 275 R Tty e g, HE
THEOLZR GV R4, e T 20477 ILD B4
T2MS IS, RVEE . BUAHI 75 f5 2Lt
FLBLE T S0 HE Al
3.2 IBFRRATIREE

JLD 7 W2 240, Buthis. BRE. HEE
A S URZGLE (REZG4L) 2025 RS TR
BRSSO T SE 0 A T (R PPN A o 2
HEM &, BRIGSUEIEALIEE S, @ik 7 H A5
BEIAE] 1.5 ULk, HEBMHETIMELR . H®
. M DL S B HERER
PR HEAT 2 b, HiZ 6 MNRFIEIRIETE A 5 B
HUETA 43%LL L, i 6 Ao n] o8 E
B WL JLD 5 B ) A 0% i ik, B
WL 45 G fr aURE AU S e 2 07 (5 B E
R WL A7 H R, AT DASEBLX JLD R T2
J7 TR PEAR
33 i HMmr

K UHPLC 757 JLD 1840 Eli:, #Emiii
TESEAF IR AR T, R s A B E A LA
P, RILONEFRAF T RELREARELT; R
[F) VR FE R R /K VT R R /K VAN R /K VB LA 7K
FHELEL, IR 0.1% IR 3L 45 A, tanibid /) 2 i
U, B2 52 R 2 H5-0.1 % i R 7K VA VBGIEAT A E 5
Wito SIANE SN FERTINBE AT, Rl ST H 064
%, B TE K ZE RO, BEERUE R A
O E BB AT, EBEARIE S B E SR b A
BRI, 2Rar 25 lE Mgy . ik EIL. o
BENEZIRNE, B e AR K U)ot
Z AT & B IE .

ASEES I D 1A ENE, HAE K
HTHA 3 931 SR FAS [] B A P B IE-0. 1 %0 B R 7KV FR
- /K AR BhAR , Ze3d %ot B R B, R FH FR - 7K AT 45
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Table 9 Extraction rate of JLD reference benchmark decoction

s P HE R % E SO E LN SR s
Pt 3 E1E| Wi HEE ORE xHE A% HERY%  HE/% /%

1 68.12 51.50 49.43 48.62 5.19 33.70 5.63 37.14 30.48 82.07
2 73.66 50.02 51.59 50.88 4.87 32.19 5.07 38.50 33.91 88.08
3 68.69 51.86 50.64 48.62 4.90 28.38 5.62 37.07 32.67 88.13
4 74.34 50.13 48.77 42.48 5.21 29.14 5.36 37.34 31.04 83.13
5 76.76 53.69 50.00 46.83 4.98 27.80 6.16 39.08 31.70 81.12
6 68.78 50.19 48.97 47.30 5.42 29.35 5.05 36.56 28.44 77.79
7 70.72 45.78 46.47 48.48 5.20 29.26 6.20 36.66 29.40 80.20
8 73.92 51.76 50.12 49.75 5.54 28.38 5.22 38.39 31.12 81.06
9 80.78 49.39 49.02 46.88 5.87 31.81 5.49 39.63 31.13 78.55
10 67.90 50.59 49.26 48.86 5.46 30.57 6.23 36.98 33.57 90.78
11 71.71 50.76 44.66 50.53 4.99 28.51 5.75 3741 31.12 83.19
12 70.87 50.31 50.01 48.21 5.55 29.50 6.23 37.60 32.06 85.27
13 67.70 53.08 46.62 49.82 5.53 31.02 5.84 37.05 28.39 76.63
14 69.74 51.17 51.33 46.81 4.74 31.76 5.12 37.14 32.02 86.21
15 80.79 53.74 51.83 42.50 5.74 28.78 5.02 39.57 34.56 87.34
16 67.86 50.34 49.84 49.05 4.90 30.67 5.19 36.70 32.01 87.22
17 70.96 54.50 50.72 50.46 5.55 27.00 5.70 38.18 33.54 87.85
18 68.81 51.67 49.81 49.48 5.09 29.34 5.94 37.26 30.82 82.72
19 77.77 59.11 49.24 50.59 5.16 28.69 5.73 40.33 31.02 76.92
20 75.03 51.71 51.82 54.31 4.99 28.43 5.56 39.38 30.57 77.63
¥)E 72.25 51.56 49.51 48.52 5.24 29.71 5.60 37.90 31.48 83.09
RSD/% 5.84 5.01 3.72 5.56 6.10 5.70 7.36 3.04 5.28 5.22

FEVEIET, A i R R A, B D gy
L, PTG B8 TARGRGE, K0
YRR RS S, MO D ki sy BRI,
R, AFURE 0.2 mL/min 2> B 2808 B 1T,
BT
34 EEMEBRAR

FHABLEE LA T 0.9 A EbrdE, 20 RIEHER:
sty HHOGE AT VR IR 5 4 S P R U 1 AF AL &
RAE 0.912~1.000, ¥FFEHE. A EHBERAE
BB+ 10% 1T EhriE, 20 HEKH 2L HERE 5 1
HEEE R FEME. LB B R 8ME
(1) £ 30% M EERRitE, 20 ik JLD FEHERE SR 6 A
FEAR B A B R AR BB RE R RTIR B 2 v A
fn, SRR BIEMERE S, WRFAIE . W 3
FEUERE S A R S AR 1 D (54.92%)
FEEIR (51.86%), HUCNHHH (45.78%) M4
MR H (42.61%), BARKINRERHE (19.62%). 1
R BTG, T WA 2 LA
R, ERKFHNEERAN (6.32£0.12) pg/mLI;

Wk Bz 20 I S5 R BN 2%, B8 R H AP AE T4
WHB, BIEZEINRGEAE T, KT AR e H i
s KRR, 8 R T R R ]
Rex RAEIKIR N, Tyl G adh, il
FoAth Al 2 e 53200, b T7 i 2 B AR 2 AE R IS A2
W, H RS TEIEAS BUR G I R, S
e B AR ZE (AR bRt 1 73 2E 8 S0 v Ml A IR
(hEZG ) B4R EFRE B — I RHE 4
FRPERT s, XWRAH AT EZHEA LA
AER 2 245 W P 222 842 75 T 57 T Ml PR 42 1) R
4 g

22 044 T7 BEUERE SR DAt AR S il o)
G M4 77 1) 2% T7 15 WA ) 4% 1711 45 1) v 24 245
Vs ibRdE, RS AR ICEIEAR B fi4
711 70 B S0 B o £ e M I 28 M 44 T BEMERE R
JE B OB T B M — 3P, HAR T P T A
J53, T B 77 v R B R BB AR AR, T DAORAIE
FEMEFE R I — . FRE ), [k, S 7 B
an VBEFE, R FH s 205 150 (quality by design,
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QbD) [MEE&AL, R LA AR FE 0 il £ 7 %
JolcHE, DA LG R ST R, LA -IK
W A Y S B AR S O, DA
HERE Sl ) 2 T AR IR RS e Fe 32 . B 3 AR 4L
BIRE SR ARIRAR VAN N SCHE, 34T Rt A
WEFE. BP0 AR FUAERT AR -, BT JLD
FEAERE L O BR  B B e, N H AR aUEE IR
HHER., HER. S&MEH. BRI, 2R
KU D 6 NMabrEr, PRI ILD-BEERE = E
TR RN, B 7025 SRR ISR il 46 T2 ik Ty
R RN E, AR S JLD §il Rt — P &
RttS%,
FBAR PIAVHEHFRARGEF TR
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