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Befigmi~f 2, i 200032; 2. [ BE 2y ke Hh2yagRe, [ 201203)

[(HE] By RALBERHIRE L Boniab 77 250 3R BT 20, P HARSMU e . 733 s e = 7L
o RGURL A T 2 v e 3R | RE SRR R R R T I B RSO i, DL =R AR i SR AR R TN AR AR, X
$R T AT LA, IF 5 SR Yt/ N BUIRS LLC Mg A T i s . RR UL 2 0 : IZiM e 12 &
(V/g)W97K, 7 70°C Z5F R 3 IR, BRIR 1 he TERRSAE T, PN ha n ksl o S B S e i, iR R o i
A 41.89+0.26 pg/g, FEARM AT 10 61.62+1.75 pg/g, KBRS0 3.07+ 0.08 pg/g, HEHE N 27.08+0.69 %, 1.2
TS AT o MR ER R, S MU TR B A W AT ] LLC 405, L 1Cso 4 65.10 mg/ml(LIAE 2 1), JF AT fig
# LLC 4HMIJA T, PT-3R3K(53.1142.00) %, 4518 DLAL)E 0 I e BURiAb Iy 25 M R B T 28 W AT, W oy H B 4% il An
2L TF LA PR S0 AR s S TR BRI LLC 40MLEA 1 25 AR S MU 16 1k
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Optimization of the extraction process of Compound Jiangyu Granules

prescription crude drugs and in vitro evaluation of anti-lung cancer activity

LI Dan", YUAN Yingying®, GU Yongwei', TANG Xiaomeng', HE Mengyuan', LIU Jiyong'*(1. Department of Pharmacy, Fudan
University Shanghai Cancer Center, Department of Oncology, Shanghai Medical College, Fudan University, Shanghai 200032,
China; 2. School of Pharmacy, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)

[Abstract] Objective To optimize the extraction process of the prescription crude drugs of the hospital preparation
Compound Jiangyu Granules and to evaluate its in vitro anti-lung cancer activity. Methods A high-performance liquid
chromatography (HPLC) method was established to determine the contents of quercetin, ursolic acid, and physcion in the
prescription crude drugs of Compound Jiangyu Granules. The extraction process was optimized using the contents of these three
marker components and the extract yield as evaluation indices. In addition, the effects of the extract on the proliferation and
apoptosis of mouse lung cancer LLC cells were investigated. Results The optimal extraction process was as follows: extraction
with 12-fold volume of water relative to the crude drug weight at 70°C, performed three times, for 1 h each time. Under these
conditions, the extraction amounts of the marker components and the extract yield were relatively high. The contents of quercetin,
ursolic acid, and physcion were 41.89+0.26 pg/g, 61.62+1.75 pg/g, and 3.07+0.08 pg/g, respectively, and the extract yield was
27.08+0.69%. The process was stable and reproducible. In vitro experimental results showed that the extract significantly inhibited
the proliferation of LLC cells, with an ICs, value of 65.10 mg/ml (calculated based on crude drug amount), and promoted LLC cell
apoptosis, with the apoptosis rate of 53.11+2.00%. Conclusion The optimized extraction process for the prescription crude drugs
of Compound Jiangyu Granules is stable and reproducible, providing an experimental basis for quality control and further
development. The extract solution exhibits significant in vitro anti-lung cancer activity against LLC cells.

[Key words] Compound Jiangyu Granules; quantitative analysis; extraction process; in vitro evaluation; lung cancer
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(AR LA A, SRR R AR IR U, LT A 75
FERBRIE . 16 LA O B 2R, AR A,
DIt B ARRAS . TP IR R [
HIEFHE . KFS . ®E, AR, ARE . /Sl
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AR 25 BRI 58 R W, O vh 2k v 25 HL AT e
S PR M e R AR . AV S RS R
MRS, MR KRR R R R WGy, AR
P Al Bt Mg A5 A T, o IR R A R L TR
H AW Y, AR BUR . DU eI
PR 7 ™, e & R B 52 PR i
P, FLVE FAMLE T BE -5 400 e 4 P L 9 e
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B AR EEARE & 20, 21F . 5. N &
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B EA —EERY < w iR R & T
RN | PR REE Ak, AT — AR L o R AR
KB AThaE™™, £k L, Z il ik il e 5AT Buih
S YR BRI SR

SR, VB AL G B Be il 711, 2 5 VA Ok 7 ]
FH i B AT A A — i Btk 23 ], A4 2 Al K
Jo bR AE G R o8 S AR IR, H AT R e AR
FEXTAT PR, ST 20084 i — 20 Ak 25 a), iXAE—
AE TR b Rg T R o A R M R ST R
o Bk, ARG S B 7 T ok b Jr 25 %% h
PRI e 2. RESRIR AN B 28 Y ke ) 5 0
SE T, AX =R bRt o ) B e MR AR R
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1 X5

1.1 EBRAE

E2695-2998PDA {m A AH (L1 (3¢ E Waters
75w )5 Milli-Q 4 7K A% (7% [E] Merck Millipore 2
H); MF +J7 70 Z —H + K °F (G + METTLER
TOLEDO A w] ); Z216MK =y 3 i % 25 .0 AL (FE =]
HERMLE 723 7] ); A 11 WF 5 K3 2 AL (F8 = KA 2>
F] ); AdVantage % ¥ T 4 ML (3€ [E VirTis A 7 );
SB-2000 JiE %% 7% K AX (1 1 2 AL 2% A FR 2N F));

DHG-9203A 5 38 XU T A (TRERG 72 52 30 i 4%
IR/ F]); SpectraMax M5 fifibn{% (€ E Molecular
Devices /A ) ); FACSCalibur i 2041 2/ (36 [ BD
3H]); Eclipse C1 26054 ( H A Nikon 22 H]) .
1.2 #HaubXA

AR (. 231208, ;= Hb: PO)I]) | EEYT R (4t
51240401, P2 HE: TEAR) . KT-Z (L5 20230719,
FEH: B . AR B (S 20240303, 774l T
B ). O (FiE45: 20240219, ML NS . AR
(BREP) (L5 20240531-1, P& Hb: 2280 . BREZ (L5
20240406-1, 7= #h: WIEG) . FIR% (fit5: SY240102,
PR ) L S () (L : 240403, 77 Ml i
B3 E R g = B g ik, iR &
T P Be 2 R AR A IR R M R (i
029HB199514) . AERFR (4it*5: C15011Q126879) .
K 2% F Rk (HE 5. MOSIB214534) ¥ [ I g 5 it
R A BRZ F]; DMEM #5552 (Gibeo A H] );
CCK-8 I & B RAEYHARGRAH); ZHH
I | 4k 5448 (Sigma-Aldrich 23 &) ); Annexin V-FITC/
P20 it 9 TS 350 & (dE s RS ERHE A R A
7)) s (ISR, 99.9%, BRow); HR [ (ke =
98%, FERR KR BHE (h ED A BR AR 1; 2568 K
R Milli-Q Al KA 8 1) K B K .
13 @k

Lewis /)™ U 40 M0 (LLC) W [ T B RF B |
T L P

2 FEEER

21 AEMEFEFER
2,11 Sk HR A AR 1

53 SRS B FRIBUN Bz 25 . RE SRR R K v 28 FR e x
HE AL 10 mg F 10 ml &=, FHH B A o 2, il
FURBEYI A 1 mg/ml B 2 RERER . KIEE T
Bk R A At 25 TR, 25 o
2.1.2 HERS R

R IR 10 g, YT Sg. K TS 4g.
FAEIE R 3 g, B 3 g ARG D)3 g Bk 3 g,
FHARZES 3 g, ASHHT ()3 g, BT 1000 ml [5R]JEE 42
S, B 12 A5 alifk /K I2 i 30 min, fERAR T AT
2K, WA Ik, 4°C BrE IR, Bk E,
VRIS R AR 1S BR Y, AR TR TR AL B, 1S
Oy FRR Y TRE, TREME, i
100 H i & o AF % FRIBCGH 5 19 T2 7 800 mg #
F 10 ml &I, B RV A O 2 45, 15 21 80 mg/ml
(AR T VAT
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2,13 i

{4 3% # . Eclipse Plus C ;g £ (250 mmx4.6 mm,
5 um); FEEHAH A N 0.1% H R (1 B, W sl M
BN 0.1% H R 7K ¥ W W . 1.0 ml/min; A ¥
25°C; K ik K 0 510 R 210 nm(Hif Bz 2 1 AE SRR )
F1226 nm (KB R k) ; JEAER: 20 plo VEIESE:
0 ~ 10 min, 30% ~ 70% A; 10 ~ 15 min, 70% ~ 95%
A; 15 ~ 23 min, 95% A; 23 ~ 25 min, 95% ~ 30% A
214 LlEtEsg

A3 DK 25 B B 40 pl, 400 pl, 20 pl Mk 2% A
R . B R ) R A A TR A, s
F 1 ml, BCi B AR B 435 AR 2K 40 pg/ml., fE
RI2 400 pg/ml, KEFE I 20 pg/ml AYIEA X IR
VAR, 5 R A VA RN A5 PR R R AT
R 210 nm 500 F B G5 A IE 1 TR,
R K R 226 nm 544 T B9 G 3E EANE 2 iR .
gh R o, TR A R S AR TP 2| BRI R
TIOR8 25 F b € 1 0 19 % B4 B[R] 435911 7E. 11.80 miin,
21.65 min A1 19.79 min, %5 F B 5 IO A 25

S, R LR R AT
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8] (#/min)
1
B |
- 2
0 v
- <t
= ©
QL
6 8 10 12 14 16 18 20 22 24
1) (¢/min)
¢ A 18 <
: 23
= ©
f I~

é flﬂ 1I0 1I2 1I4 1I6 1I8 2I0 2I2 2I4
FsF ] (¢/min)
B 1 #&MEKHN 210 nm BiEHEGILE
A, 25 1 BT R 1L B IR o IR A R YA 2, %
C. M W O (s 1 B 22 2. R LR

2.1.5 ki rHEE

2 OGS R b A 28 8, D Y TR T, T o o
Wil i ZHRFE R 1.2, 5., 10, 20, 40, 80 pg/ml, AERFR
e 10, 20, 50, 100, 200, 400, 800 pg/ml, K&
ZHEEHRE R 0.5, 1, 2.5, 5. 10, 20, 40 pg/ml 1)
TRA KT R S A W RE BT, I DL 25 iR 1 (X)) A i

A

22 24

[\l N
S

6 8 10 12 14 16 18
1] (¢/min)

19.781

6 § 10 12 14 16 18 20 22 24
FsF ] (¢/min)

| -19.801—

é 8 1.0 1.2 1‘4 1.6 1‘8 20 2.2 2.4
Fif 1) (¢/min)
2 WK A 226 nm BORAEE EE
A 75 P WA (5 B 32X S VA VR WA €0 6
C. i AR TR L P T 1K 43 P i

A, WETE R AME (V) A AR bR, EA T4t mlIE
ZoTTE M R AR PE T R A Y=91320 X+8557
(r=0.9997), RE R 1R () 2 ¥ Jr #& I ¥Y=8938 X+
50858(r=0.9996), K8 K H kL k2R Y=
101431 X-2476(r=0.9999) . &5 J & /5 Ml Ji 2% 78
1 ~ 80 pg/ml ¥R B35 il N, RESRARTE 10 ~ 800 pg/ml
WYL RN, KIE R P EEE 0.5 ~ 40 ng/ml R EE
FEIIN, 2410k R S e T AR ) 2 G 3R R4
2.1.6 IEEEELL

B AR 3 IR IR A0 BRI TR, 4%
PRGBS B2 435 Dy 80, 10, 1 pg/ml,
RESR IR B2 435114 800, 100, 10 pg/ml FIK#HE X HI
Bk BE 43 5 h 40, 5. 0.5 pg/ml, — K PR8I
FE 6 UK, HLRME 3K, HFidsRIEm A, & kg
RN 2L RESRIR . R W R H N . H [k
W RSD HI/NT 3%, TSNS 25 5 BT
2,17 HEMELE

i BRI R U 45 T AT R A 6 it
TR O o W M1 N CE 5 3 7 S 71 i = 0 o VTR T
SRIETHAR o 25 R W, ik e 28 W Wi T AR Y RSD
1B R 2.73%, REFRTRW IS TIAR Y RSD {624 2.79%,
R Rk I A 0 T ALY RSD E K 1.90%, 45
FNZOT IR M R AT
2.1.8 FREMEELE

B[R] — b A S R, #2137 T A3 Ak
1, 23 I T A R N I 0. 2. 4. 6. 8.
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12, 24 h ik mfl. 4550 s, 24 h 9, Mt
2 W S T AR RSD (Bl 2.87%, FE AL iR W g 0
T AL RSD E A 2.63%, K5 2% F ik W% A 06 1 AR
i) RSD - 2.19%, & FABCHI AL A AE 24 h
WA -
2.1.9 AL EISCRAEER

2% B IR B A A A 1 ml BT
2 ml I, 4 B A R 28 % R A A R
5.04, 10.08. 15.12 pl, A& 5L R XT f i 4iff 25 WK 8.34.
16.68., 25.02 wl FIH B 10 175 1 K BE X T Bk IR 5,
B £ 3.92. 7.84. 11.76 pl, it i85, % <2.1.37
T S AR R S0 AT, B EER ANZ T S5 A A T
Wi 28 REARIR A3 2 F Ik A IR IR . &5
FERIZN 8 7 R ER I 4, T AR S R
AE SRR AN #8 2 FP lk 1  El a ( L35 1)

F1 MERRERVELEREK (x5, n=3)

)i % FEM A (ng) AR (pg) Xt RSD(%)
itz 2% 10.08 5.04 95.67+0.46  0.48
10.08 10.08 96.03£0.15  0.16
10.08 15.12 100.96£1.52  1.50
RERTR 16.68 8.34 98.2041.05  1.07
16.68 16.68 97.40+1.10  1.13
16.68 25.02 101.09+0.66  0.65
KB H ik 0.784 0.392 96.6740.77  0.79
0.784 0.784  97.44+0.87  0.89
0.784 1.176  98.47+021  0.22

22 Aorix &R g e R T A
R R 20 % S i H o | PR

Fisk [0 R4 IR P82 %o B8 BRI () 5 i, 7 M LAl | 235

A IEZR IR LR 5 VP ok i — 2D Ak &2 0 V1 £ o

WAL 25 ORI T 2
22,1 HHHEELE

AT AR IR D7 TLAURL AL 7 2544 5 D, By

37 g(ZG AL L IE] “2.1.27 350), 23 B A 6. 8. 10,
12, 14 £ 5 (v/ig) 97K, 7E 70°C 254 FHEE 2 1K,
L5 he MRAE TR B 3L K 2% H ik R B SR 1R
1) & AR B %, S5 M XSG I 45 A A F
PR, RALEE I A LG, L5
g3 =ik M 288 fa /e R i R R B ) <30% +(RK
b i R R R R i) < 30% +(RESRR
TR RER IR ) x30% + (R B R =T
135)x10%, HSLIREE R AN (R 2), I &l
12 f50F, 55V ey, SO o LR B i FH
222 HREEUHE S

SEATARIUR J5 1T A ok b T 2581 5 0y (A4
BEIA] “2.1.27350), AL B 12 {5 AY7K, 70°C 4
B2 Wk, 8 E 2 5 F R TR, Bk 0.5, 1.0,
1.5, 2.0, 2.5 ho #&“22.17 Wi F it B LA
Ive GEHIR, FEEU A 1.5 h B, 2851 e
(W32 3), o e HoR B AR SR T ]
223 {REUR S

SEATAREUR Ty VLA Uk AL T 25 kE 5 1y (22
BEIA] “2.1.27 350, in AL BT 12 f%5 5 1K, 430 7E
50, 60, 70, 80, 90°C $EHX 2 ¥k, fpl B 1H E 5 T4
P, B 1.5 he #2217 30 F T EH A LA
I¢e HRNIR, JREURER 70°C B, 550 e
(W% 4), B HoBAR SRR EE
224 ERFIRHEEL

PLE 7 LA JURLAL J5 25 4 SR U2 B i i 2%
RESRR . RO Wk 7 2 SR T 19 A N H8 45,
K LY IEACI I IR, % 22 i FH i (10,
12, 14 %), #2HUHEN (1, 1.5, 2 h) | #EHGEE (60,
70, 80°C) , HEEUREL(1. 2, 3 )RR, Ik i
FEMFRIT.Z .

®2 REREMNBRRIIERE (1, n=3)

W (F) 6 8 10 12 14
BN (pglg) Witk % 14.27+0.29 17.13£0.43 25.23+0.26 36.14+0.12 33.57+0.41
AR R 12.29+0.26 20.14+0.61 42.43+1.25 52.97+1.40 54.98+0.18
il 1.19+0.01 1.23+0.02 1.73+0.04 2.98+0.09 2.89+0.05
RERE(%) 16.69+0.62 18.73+0.24 18.43+0.15 21.07+0.61 20.18+0.44
LAY 0.38 0.47 0.70 0.99 0.97

®3 REETER BRI RKEEERR (15, n=3)

FEHAE] (h) 0.5 1.0 1.5 2.0 2.5
HRNA i (pglg) W= 20.54+0.15 33.92+0.81 37.14+0.26 28.99+0.26 17.20+0.10
AEIRR 21.30+0.59 43.36+0.72 54.09+0.71 38.06+0.43 17.74+0.38
KB H ik 1.32+0.03 2.52+0.07 2.9140.08 2.12+0.07 1.44+0.04
RERFR(%) 13.48+0.38 18.98+0.33 20.40+0.47 14.07+0.48 12.77+0.39

Lty 0.49 0.87 1.00 0.73 0.45
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*4 REEEHBERSUERE (1+5,n=3)

PEBGREE(C) 50 60 70 80 90
ARUNAT & = (ng/g) iz % 15.03+0.24 24.81+0.06 36.40+0.42 16.28+0.07 11.19£0.07
RERR 19.69+0.54 34.05+0.37 52.88+0.41 27.53+0.48 14.73+0.06
KB H ik 1.34+0.05 1.51+0.04 2.96+0.06 1.73+0.03 1.18+0.01
BERR(%) 12.99+0.39 15.88+0.25 20.25+0.37 16.88+0.35 14.3240.33
LRG99 0.44 0.63 1.00 0.55 0.37

IR T A e 2L RE SRR . K R k0 & &
M ERE, LA kR “2.2.175, %5
SERL IR, 55 N EREE AR B R MR U BB
B (D)>$2 WO B (C)> 1t it (A)>$2 HUR [i]
(B). HITFHE B W22 F-J5 Fdie/]s, UhBH X2
WA, BOK H IR IR 220, X H AR Rt fT
FEMT. F 6 45BN, KHEHANEWNLEEIED

T E M (P> 0.05), FIRBETERLS R
M A, PR AN TR R/ DS R B D R i AR T2
AR N E e 7| K N I 25 R Y w2 5 v A <6
G VS A T R 2 S, T S PR B B[] 35 SRy K
PR B 5 5 T AR, B 2 e R B T 22
A,B C,Ds, BIR A M B i 12 559K, 7E 70°C
PRI 3 IR, B RNHREBUEE SR 1 h,

*5 EXHREENSHE

KBS HWHERA HEB HWEC HED My ESGE(uge) RBREBRSE(uge) KREZFESE(ng/e) BESR0%) ZE5T5S
1 1 1 1 1 12.76 17.95 1.10 14.58 0.34
2 1 2 2 2 27.41 40.49 2.05 18.93 0.67
3 1 3 3 3 15.53 31.70 1.59 24.46 0.51
4 2 1 2 3 40.65 61.75 3.10 27.80 1.00
5 2 2 3 1 11.38 32.19 1.40 14.87 0.43
6 2 3 1 2 20.79 28.05 1.41 17.48 0.49
7 3 1 3 2 16.88 25.53 1.03 21.12 0.42
8 3 2 1 3 32.87 45.82 3.00 22.34 0.84
9 3 3 2 1 21.91 38.91 1.94 21.57 0.62
IE1 0507  0.587 0557  0.463
¥IE2 064 0647 0763 0.527
¥IE3 0627 054 0453  0.783
W2 0133 0107 031 032
= T, SBAN
S6 BENMFE 2.3 ﬂiﬁ’l‘im):jfﬁ’.%ﬂﬂ‘%f)l
W mETLM fmE AL Aenm wem 231 AN
A 0.03 2 188 19.00  P>0.05 B LLC 40 9 L 1x10* 4> /AL 09 %5 BE 2 Fh T
5 013 1012 1e00  peoos 96 TUBRSR KTV IR AR 25 b S T
D 0.17 2 10.12  19.00  P>0.05 » TF B = e
B(i%2%) 0.02 2 12 B H DMEM ¥ i, B il i B o 140, 120,
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