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W OE: BH @0E0EE 7 /KR (Qinxin Zishen Prescription Decoction, QZPD) ) HPLC & Eitk, FHillE 15 Fhak
SHIE R, NIEOE'E 7 (Qinxin Zishen Prescription, QZP) [ = ISR IKHE . 755% >R Phenomenex Kinetex Cis (100
mmX4.60 mm, 2.6 um) RSB, FENMNHEE. 25 0.2%FER/KETL BEVeM, KKy 245, 280 nm, i
40 ‘C. #5710 #k QZPD [ HPLC 88 ik, FbATAHRLEE VRO . X ILA IEEAT V8 S AR IA,  FFIIE Fr il i 15 AN 1)
G, £58 10 #it QZPD HPLC 84U EIHEAHLLEEAE 0.923~0.998, il LAl 33 A, HriiEdg 7 Mg (P11, P14~
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Abstract: Objective To establish an HPLC fingerprint of Qingxin Zishen Prescription Decoction (QZPD) and determine the contents
of its multiple components, so as to provide a scientific basis for quality control. Methods HPLC analysis was performed on a
Phenomenex Kinetex Cig column (100 mm x 4.60 mm, 2.6 um) for gradient elution with the mobile phase consisting of methanol,
acetonitrile and 0.2% formic acid aqueous. The detection wavelength was set at 245 nm and 280 nm, and the column temperature was
40 °C. Fingerprints of ten batches of QZPD were determined, and the similarities among fingerprints were evaluated. Attributive
analysis and identification of common peaks were performed and the contents of 15 components were determined. Results The

fingerprint similarities of 10 batches of QZPD were ranged from 0.923 to 0.998 compared with the reference fingerprint, and 33
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common peaks were identified in the fingerprint. Among them, seven peaks (P11, P14—P16, P24, P29, P30) were identified from
Coptidis Rhizoma, two peaks (P7, P19) were identified from Nelumbinis Plumula, two peaks (P14, P21) were identified from Ziziphi
Spinosae Semen, nine peaks (P4, PS5, P10, P17, P18, P28, P31—P33) were identified from Salvia miltiorrhiza, nine peaks (P1—P3,
P6, P8, P9, P12, P13, P20) were identified from Corni Fructus, while five peaks (P22, P23, P25—P27) cannot be originated and none
of the common peaks was identified from Rehmanniae Radix, Uncariae Ramulus Cum Uncis and Triticum aestivum. By comparing
with the chemical reference, fifteen components, including gallic acid (P2), 5-hydroxymethylfurfural (P3), danshensu (P4),
protocatechuic aldehyde (P5), morroniside (P9), caffeic acid (P10), cornin (P12), loganin (P13), magnoflorine (P14), coptisine (P24),
lithospermic acid (P28), berberine (P29), palmatine (P30), salvianolic acid B (P31) and salvianolic acid E (P33), were identified and
quantified. The contents of the fifteen components were 158.3—248.2, 233.6—321.3, 45.9—166.0, 24.3—38.6, 800.7—1 263.6,
26.6—54.9, 44.5—108.2, 470.4—757.3, 85.6—178.6, 11.1—34.2, 56.2—106.4, 25.9—138.9, 21.0—59.2, 951.6—2 244.7 and
38.6—92.8 ug/g, respectively. Conclusion The method established in this study is stable and highly reproducible, and can provide
basis for quality control of QZPD.

Key words: Qingxin Zishen Prescription; fingerprint; content determination; gallic acid; 5-hydroxymethylfurfural; danshensu;

protocatechuic aldehyde; morroniside; caffeic acid; cornin; loganin; magnoflorine; coptisine; lithospermic acid; berberine; palmatine;

salvianolic acid B; salvianolic acid E

15055 77 (Qingxin Zishen Prescription, QZP)
7 P I3 AR EE T PR R R AR IS O )
(Qingxin Zishen Decoction, QZD) HHy&f &, ¥ET
O ) -BF-FEIX— 2RO IT 44
SRR —KIR Ty, IR RO Y), EEHTRTT
A B0 RAR. R R ER BOM
THEEER,  ImARAE IR TTIL 86.15%!7, %77
FEBEE, E 0. Wk S0 LEE, RE
A= AR AR AN H . TR BOE TG BIE
HIEANB L), ETOWE, TIFOK, HEEFHL
B 2K, ARG Q2 e, BB AT X
Brooofhm e ipsl, =253 st RIRE
M WU BRAIF ORI, IR0,
DRSO FANEm AR, BRI BT ER: gk
B, HEUEE AN, DURE KA R ZA. &T7
WG HEAZE O, ZBEPM, FEFIE. F
REZN T2 HIRTT 2 LU AL R 50 3 AL 5
WA Ty, B e LB RE Y

QZP A& HLAL I Ry PR T [ R K B, T e B
BAZERFR T IVER, JoHRH “0” EiXwR
WL B A B . AR T A St I, QZP
AN BE W 1l 48 22 B K BBP S Caspase-3 .
Caspase-9. Apaf-1 fll Bel-2/Bax RIE/K -, 1 H.
AE R TR B N B-MERK (B-EP) 1 5-F2 A fiz
(5-HT) KK, Hir, BERAAXTT QZP frgt Al
i K e 22 1y TR S S BOATF FE I R LR . A SE
R A HPLC LB UGS /KR (Qingxin
Zishen Prescription Decoction, QZPD) Fe4 i,
It B fR g i 33 AN LA AT E . 1A,

Hor 15 Ppl o B S AR R e, DAE T 2otz
il QZP i & .
1 BEE5RG
1.1 X3

Waters Alliance 2695-2487 1= RO AH g3, 36
[ERFI A F] ;. CPA225D M1 K°F, f4[H Sartorius
A Milli-Q Advantage A10 #EZ4i/KHL, 3£
Millipore /A #]; Legend Micro 17R % 0oL, 32
Thermo A®]; KH5200E B8/ ki veds, il
NS AR AR ;. DK-98-11 HLF J5 F fL ),
REETT R YRR IR 2 7] .
12 X%
1.2 ZM50RA 30E (EPO. EO0 Y.
e GHIF D) B (2o e GRlrg) . I
Z IR Gr[r). FFZ (U FFEINE CE0
TR E LI R s (T R D, 3
KVLINVE P ERB KGR FAER NS E, SEdR
D NEBEERHEY) ¥ IE Coptis chinensis Franch. 1]
TR ZE . BESERMENIE Nelumbo nucifera Gaertn.
(1) AT~ T B TR S AR o B A A e
Uncaria rhynchophylla (Miq.) Miq. ex Havil. [T
TR AN RAERHEMIER L Ziziphus jujuba Mill. var.
spinosa (Bunge) Hu ex H. F. Chou /& 24+
ZZRHEYI TS Rehmannia glutinosa Libosch. [HT
PREAR . I KB RHE Y L 2K 85 Cornus  officinalis
Sieb. et Zuce. M TIREMARA . FEXFHEYFTZ
Salvia miltiorrhiza Bge. BT IEMRAMZE . KA}
N AR /INGE Triticum aestivum L. 1T T8
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F1 10 #it QZPD H@mikFH#HLS
Table 1 Lot numbers of ten batches of QZPD
v it
it 13 BET g iz KR mAC MR g
S1 2018060101 181001 2018090202 2018070102 180901 181001 18061911 181003
S2 2018090102 190101 2018120101 2018080101 190101 181202 18071817 181124
S3 2018100101 190101 2019010101 2018090101 190201 190101 18110112 181205
S4 2018110101 190302 2019030101 2018120102 190301 190302 18121804 190324
S5 2019020101 190303 2019060101 2018120106 190302 190401 19011001 190514
S6 2019040101 190303 2019060201 2019050102 190303 190601 19031510 190614
S7 2019040201 190702 2019060301 2019050201 190401 190702 19051304 190722
S8 2019050101 190901 2019090101 20190601 190402 190801 19071817 190829
S9 2019070101 190901 2019100101 2019070101 190601 190903 19082311 190829
S10 2019100101 191101 2019110101 2019110102 191202 191101 19092014 190905

1.2.2 XS RORA xRS OR 2R (kS
DST190625-004). Zift (k5 DST190603-39).

TR (L5 DST191011-072) . 5-5% F L RERS (it
5 DST190802-056) %1 (#t5 DST190627-
038). L HiiE (It 5 DST180724-028). J}F & & 4h Gt
5 DST180302-014). FHHFR E (#it5 DST190507-
065) P B Al A A A A PR A w5 O6f et
B2 (b5 110885-200102) T [E € §h 24 6
BB X TR ('S MUST-17022801).
B, (L5 MUST-16061705). /NEERH (35
MUST-16031814) 25T ($it5 MUST-16022614).
J5)LZEE (b5 MUST-13021902) AR B (it
5 MUST-13020104) 350 T 5 2 BURFAE A TR 2
Al DA R B0 =>98%;  HIEE AN 2518
Fthigal, WETEE Merk Aw; WA ML,
WHE ACS A KN Milli-Q #84liK, HA4RF
Rt

2 FAEEHR

21 BRAIHIE

2.1.1 RANEREER S0k ERERE TR

S-EREHEEEE. PR, LSRR, SR, ik
F. AT, DR, AR, G, K
f. /NEERS. ST, FHBER By SR E XHE &
EE, N 50% ] AR R TR 2.54 mg/mL. 5-
F2 H R 2.00 mg/mL. FF2 % 1.00 mg/mL. 5L
A% 3.97 mg/mL. ZEiET 6.40 mg/mL. WIHEER 5.05
mg/mL . 5 #HFF 2.00 mg/mL. B4ELEF 2.14 mg/mL.
AKZEAEHE 3.84 mg/mL. FIERK 1.63 mg/mL. HKHR

3.53 mg/mL. /NEERH 1.17 mg/mL. E7T 920
png/mL. FHHER B 2.24 mg/mL AFHHE E 1.28
mg/mL [RVE S X R SR, BIAS
2.1.2 MRS BAETTIRIRE AR, BV
15g. T 5g. HiE3 g A 15g.
10g. hZEFE 9g. f15 10g. F/IF 30g, FErA
AN 25 2 Tt b, ok 800 mL JIHIE, 1R
18 60 min. KA E K AT 30 min, fEI)E 5
min AR, BHRHRZED Mg, JEEHEnK
600 mL, KRG SCKBIE 20 min, BHAHHHZ
AT, A9 2 IRIEMUCC KR YE R 500 mL, 154H
¥ 0.194 g/mL 4251 QZPD.

B 3R FrA8H9 QZPD 500 pL A 500 uL a4l
K, ¥ 1 min, BEOHLH, 12000 t/min B0 10
min, HUEVEW, 1 0.22 pm fFLIENE, HEPfS.
2.1.3  PRAHHA IR REUEEE 15 g, EO
S5g. HiE3g. REC 15g. AEHLTE 10 g 2B 9
g F13 10 g, F/NFE30g, HIF% “2.1.27 Tk
AbER, BRIAS R 2 A
2.1.4  BIPEXT ARSI o I ARECER B . 3
T HE. BRAC. A, R, T 7
INFEEAI NI RA  HAD 7 wR2h, 4% “2.1.27 Ti5ik
AEE, RIS RIEERE. BOE O BUEE. SR
AT, A Bl S SR AN
8 ANBHH T R A VA
22 IEYENEMR
221 fBi%%MF 4 Phenomenex Kinetex Cig
(100 mm X 4.60 mm, 2.6 um); WBHA N FEE- 2
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REW (FEE-CERN 416, A -ZJF (B) -02%
R (C), FREEVEML, Peliferr Wk 2; Al
245 nm; FEiR 40 °C; #FEE 10 uL.
xR2 BERKRIER
Table 2 Gradient elution procedures

C/% 5 22y

t/min AR E/(mL-min™") A/% B/%

0.0 0.5 0 20 980 6
5.0 0.5 0 20 980 6

15.0 0.5 0 10.0 90.0 6

215 0.5 0 110 89.0 6

27.0 0.5 150 0 850 5

40.0 0.6 200 0 80.0 6

50.0 0.6 240 0 760 6

63.0 0.6 270 0 73.0 6

64.0 0.6 0 10.0 90.0 6

65.0 0.6 0 20 980 2

72.0 0.6 0 2.0 980 1

222 REERE  HE— QZPD Hhik ikl

(S2), HELEBERE 6 I, ICRIGSUENE, HfEhgfE

S VEETHIRREE R ) AR e e (1) T R S 2 R
A WA X A% BE B 18] ) RSD )78 T 0.35%, A%
UEETHI AN RSD 38/INF 2.11%, R WA A7 V2R % KL 47
223 HEEMHRE  /0HC QZPD (S2) 6 1, %
MR “2.1.27 T ik ARSI & “2.2.17 Tt
WA TR, dRARAEE, BRI NS
U, LA WA OR B I (] () RSD 34/ 0.88%

AHXTIE AL RSD #1/hTF 5.02%, R TIEEE M
RIf.

224 FREMRE  BUE—EHKSER (S2), 4
ST 0. 4. 8. 12, 16 24 h BT, 054840
BIRE, DR NS R, 5 WA LR B i )
(1) RSD 3/ T 0.71%, AHXFUEHIARH) RSD ¥/ T
6.75%, ML ETRLE 24 h WARE .

2.2.5 FRGENEMES Rk E IR E 10 #t QZPD
BV 10 pL BERE T, SREEEIERE, ¥ 10
AR TR FR SUEE DL ATA A UK KN <
2SR SRS AH L E PRI R Gt 2012 FRA” B4,
PL S10 £ 5 Bt S IR RE, R 80%, i)
&N 0.20 min, XFEMEEHITEZSKIER, H
SHUCHAD, Aot BRFE S, LR 1. bR 33 4
AU . 10 HEFTINAER G 3 B S50 B e SR g A
AEES3 5924 0.923.0.976.0.998.0.994.0.982.0.980.
0.980. 0.992. 0.987. 0.978.

2.2.6 LHEHESNAREE R R
AR (S2)\ 5 BIR 2 A i VA ORGT B 1D B 4
XTI 10 pL, 4% “2.2.17 TiF ik %
PEREREDE , oSk tak i, WA 2.

FRAE “2.2.57 TR VL RC &5 R LA G ATdR
PRI R A B A L, X & A VAT U3 i 43 B R
YeoE . GERRM, FEITEL 33 M, 11, 14~
16, 24, 29, 30 SUERETE, 7. 19 SIEKRHE
T, 14 21 SUEEREREL, 4. 5. 10, 17, 18,
28, 31~33 SUERHASTZ, 1~3. 6. 8. 9. 12,

ll W\MJ%N_,«_&_A_ML%
ws
: R
J | é%fﬁﬂ;Wf~T*Vfﬂ%*%ﬁwL S10
‘| it s - _#J@ S5
w’ - : s4
I S3
OSSR S—
0 K 16 24 32 40 48 56 64 07!

t/min

1 10 it QZPD HPLC 54 Bl Fxt R EE (R)
Fig. 1 HPLC fingerprints of ten batches of QZPD and reference fingerprint (R)
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31
20 21 20, 55260, 5529 l N
N A 23 257 27 30 32 33 E—UYZQ =S
Y W 311 23 sz
A—n N S5
20 B
N N . “ BRILIZREBE
T
. l BT
A
~ A A BRAEHY
11 141516 N 24 2930 ik
_/ll‘.ll‘ A LJI .h " A ﬁkﬁﬁ
erphene . N 21 R,
AJ-—-I_A A L_A.._J N ,‘ A
e | g
_l‘l. A —lj-._Al_n_A_A__—_A . I\ ﬁ}%%’lgﬁ%
—r- 70
_J‘AAL A A.L‘_‘j N N . N A @%E’J‘i
0 ' 10 ' 20 30 40 s 60 70
t/min

2 QZpD #EIFVFE
Fig. 2 Attributive analysis and identification of common peaks of QZPD

13, 20 Sk H 128, AR B, B g NN
A UETTIRANE] &

FEEEL “2.1.17 T R ARSI, 1%
MR “2.2.17 U B SRR e, Il Eaig .
28500 IR LA e A e R 15 ANRRIEE, 43R
BEFR (2 515, S-HFIENE 3518, 12
(4 50, JH LR (5 508, BT (9 S%),
WNRERR (10 ‘Z) | D¥FERIE (12 S5, G4 (13
U AREERL (14 50, BER (24 S5,
B (28 T /NEEH (29 F18). BT (30
S, FHRER B (31 S, FHBER E (33 51%).
23 QZPD # 15 P E=NE
231 @IS i FshH . BREE L BRE T
FERAHEAE R R “2.2.17 00 KK 0~17.5 min

N 280nm, 17.5~72 min N 245 nm.

232 LJEMEREG R R ROR A 0T S VRORT A
AR 10 L, #2018 “2.3.17 Witk 24404,
SR W 3. FIRAERE TR, 58 H AR |
ZE . JELARE . SO UNHERR . DT, O
R, RZETEIR. PO, SKREER. NEE. O
7T FHBER B FFHEER E X R S AR AL E 1, it
T AT 250 AR [ £ B T ) ) R 0
233 LMERRFE  BURG RIS ISR AT I
B, BRE TR, BER. DB EIRE N 0.94,
1.88. 3.75. 7.50. 15.00. 30.00. 60.00 pg/mL; 5-
F2 PRGBS VR E N 1.25. 2,50 5.00. 10.00.
20.00. 40.00. 80.00 ug/mL; FFZER. J&ILAHE.
DNMERS . BHEETE . MYT. PHRRR B R EKREN
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0.78+ 1.56+ 3.12. 6.25. 12.50. 25.00. 50.00 pg/mL;
P FURIRFE N 2.50. 5.00 10.00+ 20.00- 40.00.
80.00- 160.00 pg/mL; E 8 i Sk fE N 2.25.4.50,
9.00. 18.00. 36.00. 72.00. 144.00 ug/mL; AK:7¢
Bl S FE A 1,50, 300+ 6.00+ 12.00- 24.00. 48.00-
96.00 pg/mL; BT EKE N 0.70. 1.40. 2.80,
5.60. 11.20. 22.40. 44.80 pg/mL; FHHEE B i &
WA 3.91. 7.81. 15.60. 31.20. 62.50. 125.00.
250.00 pg/mL [J— RN RIS 53048
“23.17 TUN AAB KR UGHRE, 0 ki,
DA RN AL RR (YD, o B Sk R iR B R A b
(X, LefilbriediZe, FEATLMERIA, /X RE, 1t
A HFE MR RE (), SR HNEE TR
Y=54 200 X—2 660, r=0.999 9, 0.94~60.00
ng/mL; S5-¥2HILREES Y=161 000 X—10 200, r=
0.999 9, 1.25~80.00 pg/mL; FFZ%E Y=16 300 X—
1 080, r=0.999 5, 0.78~50.00 pg/mL; J& JLAHE
Y=78 800 X—4 280, r=0.999 3, 0.78~50.00
ng/mL; FEIEF Y=32 800 X—2 150, r=0.999 9,
2.50~160.00 pg/mL; WIHEEE Y=382 900 X—3 070,
r=0.999 7, 0.78~50.00 pg/mL; ¥ HH ¥=25 900
X—246, r=0.999 8, 0.78~50.00 pg/mL; ERF
Y=29 700 X—3 340, r=0.999 9, 2.25~144.00
ng/mL; AR2ZTEHH Y=13 500 X—2 340, r=0.999 6,
1.50~96.00 pg/mL; FIEH Y=39 500 X—12 000,
r=0.999 4, 0.70~44.80 ng/mL; (&R Y=30 100
X—2640, r=0.999 3, 0.94~60.00 pg/mL; /|NEEGH;
Y=35 200 X—21 500, r=0.999 3, 0.94~60.00
ng/mL; EL55YT Y=36 800 X—17 900, 7=0.999 5, 0.78~
50.00 ug/mL; FI&YR B Y=17 600 X—15 000, r=
0.999 5, 3.91~250.00 ug/mL; FHRR E Y=17 300 X—
7820, r=0.999 6, 0.78~50.00 pg/mL. £5FFH,
0] JE A % AR PV N A R R R4
234 FEEEEAE RE ORISR 10
ul, 4% “2.3.17 TUF i SF AR LR 6 I, 739
TS G A RSD, 45 RIEE TR, 5-FH
RpklE . FESR. LR . iR, 5
MEELER . DOERAF. ORATEBR. PO, HKEER. D
BEf . BT, SR B SHBYEL E Y RSD 239
0.33%-0.27%- 3.05%- 3.03%- 0.72%- 0.21%- 4.41%-
0.32%- 1.15%-2.37%- 0.67%- 0.61%- 3.93%- 0.46%-
0.54%, KHMLIRHRE T R,

235 faEthidie  HUE I (S2), 4%

“23.17 BUR %A 0T 04 4. 8. 12, 24 h i
FERT IR, S5 E TR, S-RHHEEEE. fH
SR LA S UNHERR . SR, 5
BRTF. ORZETEHR. ML BLERR. NEEL. B
T+ PR By FFEER E 1 RSD 4354 0.68%-
0.19%-2.13%-3.79%- 1.32%- 0.18%+ 3.31%- 0.34%.
3.07%2.00%- 3.31%- 1.72%- 2.39%+ 0.73%- 1.10%,
F MR A WRAE 24 h WHaE T R

A 3

10 13
: ? T 31
| 28 30 |
4 12114 u Ty 3
AL i LA —
B ‘3
it 13
2 | | 31
| | 10 9 |
|14 3 | 124 24 2830, 33
0 10 20 30 40 50 60 70

t/min
2B BTE 3-S-RHAEER 42 FR S FILREE 9-SLinT
10-WMPEEE  12-THE R 13-k 14-R 22000 24-30 M
28-REER  29-/NEEIR 30-E25yT 31-SHRER B 33-FHEVER E
2-gallic acid 4-danshensu
10-caffeic acid

24-coptisine

3-5-hydroxymethylfurfural

S-protocatechuic aldehyde  9-morroniside

12-cornin 13-loganin 14-magnoflorine

28-lithospermic acid 29-berberine 30-palmatine 3 1-salvianolic

acid B 33-salvianolic acid E

3 RAMES (A) M QZPD #iXAAE (S2, B) &Y
HPLC [

Fig. 3 HPLC chromatogram of mixed reference substance
(A) and QZPD sample (S2, B)

23.6 HEEMRAE  HnEbKRIER (S2) 6 1,
2 “2.3.17 OIS FAHATIE, SREE TR,
S-RHEEEE. PSR FILAARE. SiEE. ik
BR. DHEEE . DERE . KRB, BOIER. 2KH
B /NEEB. 29T, FHBYER B, FHBER E ) RSD
SN 1.85%+1.89%-3.21%- 1.87%-2.14%+2.52%-
2.33%-2.03%- 2.83%- 4.84%- 2.61%- 4.76%- 3.45%-
3.42%. 4.25%, KZTTEELEERLF.

237 AR BCIE & R B
QZPD il AW 6 1y (S2), #4250 uL, A
SRR 15 FORA X RSN QR EFIR 17.87
pug/mL. 5-F2HILHERE 28.17 ug/mL. FF3 & 5.774
pg/mL. J5 L 2.451 pg/mL. %4 99.79 ug/mL.
UINMERR 3.308 pg/mL. SHEETT 9.969 pg/mL. ik
T 51.66 pg/uL A Z=1EH% 16.49 pg/ul ¥R 2.709
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pug/mL. KL 7.929 ug/mL. /NEERH 9.760 pug/mL.
L5 YT 3.842 pg/mL FHEYER B 100.5 pg/mL. FHEY
TR E 4.044 pg/mL), %R “2.1.27 WK J7ykbl it
WA, R “2.3.17 TEIE KA T EATIE,
% R P InAE RIS 2R A0 RSD fH, 25 3340
FERIKZR S AN 99.4%. 104.0%- 98.8%-+ 99.8%-
100.2%- 99.7%- 100.4%- 100.0%. 100.8%- 99.8%-
99.1%. 101.3%- 100.2%. 100.7%. 100.4%, RSD
SN 1.18%4.42%- 3.88% 1.11%+2.94%. 1.42%-
0.59%-4.69%- 1.84%- 1.07%- 0.80%- 1.16%- 1.16%
0.98%- 0.99%. ZEHRFKM, JiEAEmE R

23.8 FEmEENE  FEPE 10 it QZPD 47

2ipt, 4% “2.1.27 WOTER AU TE, 1R
“23.17 BUN OIS KA AT, DUSE 15 Mo
JRESE, SR NE 3. EHREW, 10 AT K
BT R (LR ETED 2 NE S TR
158.3~248.2 ng/g. S5-F% H HEMEE 233.6~321.3
ng/g. FF3 K 45.9~166.0 pg/g. J7 ) LZRES 24.3~38.6
ng/g. B 800.7~1 263.6 ug/g- MIHERR 26.6~54.9
ng/g. LHEETEF 44.5~108.2 pg/g. DR 470.4~
757.3 pg/g. ARZEAEH 85.6~178.6 ng/g. FHIEH
11.1~34.2 ng/g. LER 56.2~106.4 ng/g. /NEEH
25.9~138.9 pg/g. ELEIT 21.0~59.2 pg/g. FHHR
B 951.6~2244.7 ug/g. FHHR E 38.6~92.8 ng/g.

#3 QZPD H 15 MRS MELER
Table 3 Content results of 15 components in QZPD

R B (ngg ™)

Ff it

BETFIR 5-F% FE LM FS% R LS BLUEE WIMERR ) R LT
st 223.7 233.6 166.0 27.4 820.4 54.9 445 503.8
$2 159.7 250.0 63.5 28.6 804.5 30.2 81.2 470.4
S3 180.1 244.9 98.1 30.3 842.4 33.1 82.8 499.9
s4 2202 304.9 120.8 36.6 1040.9 26.6 95.3 699.7
S5 211.0 309.6 97.2 345 834.6 38.4 79.4 642.9
S6 189.6 280.2 713 313 901.6 32.3 89.0 5254
S7 195.9 264.6 105.5 36.0 843.6 39.5 81.9 562.8
S8 245.8 3213 84.3 34.0 908.7 2.6 89.9 723.9
9 248.2 291.3 116.2 38.6 1263.6 50.7 108.2 757.3
S10 158.3 249.9 45.9 243 800.7 30.4 78.9 473.6

oy R B/ (ngg™)
T R LD L T T
Sl 85.6 11.1 83.9 37.9 23.7 1 086.7 38.6
S2 149.8 26.8 72.0 93.5 41.0 986.2 41.9
S3 170.6 31.7 95.1 97.7 58.9 1 887.2 78.9
s4 177.9 21.6 101.5 66.8 433 22447 92.8
S5 137.1 13.2 106.4 25.9 21.0 21326 84.5
S6 165.5 28.0 80.8 96.2 423 1120.4 45.8
s7 163.0 34.2 69.4 138.9 59.2 1117.9 49.9
S8 178.6 31.8 87.5 129.3 58.8 1477.4 65.2
S9 170.0 26.2 92.7 83.4 53.9 1587.8 64.0
S10 156.0 24.4 56.2 92.7 37.5 951.6 38.8
3 it BT/ . ARG SR AR ARA IS BB AR B 1 I T 1
31 @ERERIEE ARSI, ER ST B K (>120 min).
A SIS HT I A T A R ) A Klt, 24H T Phenomenex Kinetex Cis (100 mm X

Agilent Zorbax SB-Cis (250 mmX4.60 mm, 5 um)

4.60 mm, 2.6 um) REA, AMNUGEHE T AT TE,
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i H K2 B i e AE, B RELT.

TE25 5L IR BARY , D0 5 R i el B P O
T S B Bt 17 4= 350 0 (1) € U U P g R R 5 B 3405
%, (HHAWEMBERIRESY (4:6) BREARHIE
UFIIAr EOR . MHRSUEIE E 35y, B M
RORAr, B, TERSEEBEMES, AT A AL 2
HEE A OGRS, T 5 30 o B O« kst
KHH R (R AR AR 3 O J5 2130 0 A P T R B
AT 2 0.1%F IR, RER. NEEm.
BT, FHHER B AR E BIOR B B [ A FRE
R 7K AR R A AR 2 Hluk 0.2%K), X0 &
Y AR BE I Al RS g

SRR, QZP 8 W2 3 B A 1R K
W KAE 205 245, 280, 345 nm A48, i@
B IR e &, RILAE 245 nm B,
TROUEIG ke 2 | 7 BRI S U W ie i B2
WK, Bk, AT FR S RS 70, EH T 245 nm
ko (HRSEMER, WERKP)LMEEYE
PR S5-F8 IR AN FF 2 R AE 245 nm BRI
E/NF 280 nm, R, 7RSS E R KA T K Y)
Per) ik, BISEHT 280 nm JAAGI, AR5 FE 245
nm Y AKATI .
32 BYEERESENE

7 245 nm PKAL, 10 #t QZPD A LA I 33
Ay BRI AR AP IEAR — 3, AR B
[f] RSD /NF 1%, UtHAEEL 1) HPLC $8 4 E0E 7772
FRERT S, (HR&HIKES &5 RSD KT 10%,
R BE AP S8 0 o B & 1) RSD KT 30%,
PR AL 2 ) 1) o e 22 Rl SR K. AR
W LR R R 20K R R B TRl — =i, 5 AN
B B2 5 AT e A2 T AN AL 2584 2 18]
MR SR T8, WA HIFEA Y IE 1K,
R A S Bl 17 I DR S B fSf FH B AT BE A7 AE 1R B S 1
Blo FHUETT L, SRR S ESA& Sl e 16 7 iR
FJLEFEH 27 R R E B

E I 78 LR 25 64 FHGRIR 204 1) i SR AT
TR, RIL 14 506 OR221650 HLFSRIET
BOEFIRR A=, X5 CHRIRIEZ 2 Fhp 2 3 Re ks
TBA 22 AER— O, ghoh, 7E 20~28 S g2 ],
FHS R PIEEHIL T 7 AN, EEHILT 6
AN, ABFEA 7 Bk B X Sl IR R A, R
INEATT RIS T, 1X 2 WRZGH IER 5 B4 T B
RAE T HEPUGE, B A OS] T L B o

1'2[]'[18]0
HOEP BN NEER . YT DL N

FR AT I B AR = AR A S il 4, P

i R, R PR SRR AR R AR UE) 1L

2 BT IR R A R I T 2 J 7 I S

iR, BREHAMAERGRY. METEM

PSR 2420, 53 H MRS oAy 1Ly 24 4

JErEAE, AT RN AL O (R0

ZHNBMRER TIPSR JRILRIR. SRR

FHR B S HA Z M0 ILE R EH, 22K

FEE O BRI e P i ka8, (i E 2 8

2015 fEhRHR, HEE. ET O BREC. S L

GH A M BRI 8 R AR 40 0l D /NBERRL

Ol BRAIRE A PHIRER B S/ S8 Al

FERE, BRSO & Bl E Fabr sy, HANZRH

s
FERESL B BEE T iERy, WA 7O, R

AT AL FERE R R ARG, (H 477 R FRLR 24 R i

SRR I B 2 b S Y] R i . R REDR N

QCrb I 24 ) v 3 8 R E R AR Sy — SR 2 R

AR o R $RBUS AT, T AT 8

M PR SEBR FIVE—— K4, P EOX Ll & BRI

DRI, AR 9 B 24 3 K B B A i ki v L

Wil B BRI 15 S AR e B e s A DLV I

B 5 /K SR T AR 10 o A B AT Rl o X

B Bt AR AR B I (R 42 H S0 2508 b

DA TR TR, A G T A G ) o 20 i SR L

JE BEATAN A R S3 F E B s SRAE i B R K T vk,

25K bR AR TR S BT B0t 245 5 5 7K BRI o

P AR TR .
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