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W E R dafle KR F R e S R0RA & (HPLC) 340 3, 5 B Bl 2 b 9 FF a9 8% . 7 ik R A HPLC &%, &3
A4 Diamonsil Cis(2), iR 3048 4 THE-0.1% #85 7ik (F E 2 B0) , 77ig 24 1.0 mL/min, #4&0 5% % 4 240 nm, A28 4 30 °C, #4524
10 pLo ASH K ATEH A Bl A A 08, 404 20 b8 K02 B 48 3269 HPLC B3, KA b 25 &35 35 s B % A0 00 B3R & 42) (2004A
W) BEAT AR AR, A 58 A SRR AT AR W ORI 9 AP R0 A . R 20 BLRRGE F B R 69 HPLC B34 26 N A
e FAMJE R K T 0.98, 3B 1T 5 iR A AT B Sh LT, 45 B 9L T R, 4 A RIUSER BT 4ERBR L B AR B (R ER TR SRR ER |
BIEF IR EF FRALFABRERERF., X IR R T REGEETE S A 17.24~275.84 . 7.56~
120.96, 15.40~246.40, 7.84~125.44 , 8.64~138.24, 7.96~127.36 , 8.40~134.40, 48.56~776.96, 4.16~66.56 pg/mL (r ¥ X F
0.999) ; &l F& 4 %1 24 0.043 1.,0.126 0,0.038 5,0.130 7.,0.144 0,0.066 3,0.070 0.0.012 1.0.052 0 pg/mL; & &[R4 %] 4 0.215 5,
0.189 0.,0.077 0,0.196 0,0.288 0,0.132 7.0.105 0,0.097 6.0.138 7 ug/mL; 45 % B 420 & H M X% RSD T 2.0% (n=6),
T34 e A EDIKFE 5 H) 4 99.6% .106.3% ,100.1% ,102.0% .98.4% ,100.0% .99.3% .100.6% .101.2% ,RSD % #| 4 1.20% .0.24% .
0.59% .1.00% .0.73% .1.30% .1.10% .1.80% .1.90% (n=6) . % Fr i 50912 KiZ F 45 £ HPLC 35 & B i fo & 30 T 5 %k 547
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Study on HPLC Fingerprints of Nauclea officinalis Extract Syrup and Content Determination of 9
Components

LIU Huan', YU Xinmiao’, WANG Yue', WANG Jiayue', LYU Xing', HOU Lijuan', LIN Ziwei', SUN Lixin' (1.
College of Pharmacy, Shenyang Pharmaceutical University, Liaoning Benxi 117004, China; 2. Grade 2017,
Benxi Senior High School, Liaoning Benxi 117000, China)

ABSTRACT OBJECTIVE: To establish HPLC fingerprints of Nauclea officinalis extract syrup, and to determine the contents of
9 components. METHODS: HPLC method was adopted. The determination was performed on Diamonsil Cs(2)column with mobile
phase consisted of acetonitrile-0.1% phosphoric acid solution (gradient elution) at the flow rate of 1.0 mL/min. The detection
wavelength was set at 240 nm, and column temperature was 30 °C. The sample size was 10 uL. Using strictosamide as reference,
HPLC chromatograms of 20 batches of N. officinalis extract syrup were drawn. The similarity of HPLC chromatograms were
evaluated by using TCM Fingerprint Similarity Evaluation System (2004A edition) to confirm common peaks. The contents of 9
components were determined by standard curves. RESULTS: There were 26 common peaks in 20 batches of HPLC
chromatograms, and the similarity was higher than 0.98. Compared with mixed control, 9 chemical components were identified,
such as 3, 4-dihydroxybenzoic acid, neochlorogenic acid, loganic acid, chlorogenic acid, cryptochlorogenic acid, swertioside,
pumiloside, strictosamide and vincosamide. The linear range of 9 components were 17.24-275.84, 7.56-120.96, 15.40-246.40,
7.84-125.44, 8.64-138.24, 7.96-127.36, 8.40-134.40, 48.56-776.96, 4.16-66.56 pg/mL (all »=0. 999), respectively. The limits of
detection were 0.043 1, 0.126 0, 0.038 5, 0.130 7, 0.144 0, 0.066 3, 0.070 0, 0.012 1, 0.052 0 pug/mL, respectively. The limits
of quantitation were 0.215 5, 0.189 0, 0.077 0, 0.196 0, 0.288 0, 0.132 7, 0.105 0, 0.097 6, 0.138 7 pug/mL, respectively. RSDs
of precision, stability and reproducibility tests were all lower than 2.0% (n=6). Average recoveries were 99.6% ,106.3% .100.1% .
102.0% .98.4% .100.0% .99.3% .100.6% and 101.2% , and RSDs were 1.20% ,0.24% .0.59% .1.00% .0.73% .1.30% .1.10% .
1.80% . 1.90% (n=6). CONCLUSIONS: Established HPLC fingerprints and quantitative determination method of N. officinalis
extract syrup are accurate, specific and sensitive. It can provides reference for quality control of N. officinalis extract syrup.

KEYWORDS Nauclea officinalis extract syrup; 3, 4-dihydroxybenzoic acid; Neochlorogenic acid; Loganic acid; Chlorogenic

acid; Cryptochlorogenic acid; Swertioside; Pumiloside; Strictosamide; Vincosamide; HPLC; Fingerprint; Content determination

MBS 44 Oy REARARE , Sy ot R 5 4 s f ) 2 1
[Nauclea officinalis (Pierre ex Pitard) Merr. et Chun]f%)+
PR AR B2 2y R TE  TECH TP RIS T
YA [ R 2450 4 ) 45 B A Ik, 1977 4R RRCHP
20 (—FR) WA MR 1R B R IBAAE Sy R [a]
FHECZG TR A %8 R SRR Atk bk ik sg
SEPOR RS T AR B WEI th IHABIR 254 1 &
BRI S, ELA T I R T A S DDA e R T T
TRIT /N LUEE B N LB TE RS N L ERS
MM 2 BRI R A . IR =25 LE Y
FACE Y, 2 MR AR B I R T A R B2 3 A
I3 T BHESFLR 2 A B P B B PR X IEAR
BEEERAL 2 BT SRR TIFIE I, B 1 4 18 0 Hh /)N
AR | S A R AT P Tt e A R S A A B
I PLARTEPE R AR WD IZE 80 A1 i Db S5 T I L
MR LRI | TR TR S W IR IS AL & W I s T I s Tk
RS MRS T, HMREAEMEAGIEA
b B BURESEAE Y TE A A ST AT
FHUST Sk e TR S Ak A ) s Tk i 25 A0 5 W0 AR nT B
FENAATR B HEIE b BR A= Vi i o3 A0 H5 e R 7 30
U

H Fi A DG IH AR B 05 5 1 25 B4R T R el PR
MR 2 B H B B A s b K 2
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bR O B I ST SR 3R R B A T K R
Tt ARRF 2.2 mg/mL, 8 2 LA HEIEN AR
PSRBT . It ARBFIE T T IHAIR B I =3
WAH 335 (HPLC) 48 20 13, I Ho b i LS R Ba
JRIR AR IR (LRI IR BRI R R ST /AR
BAF SRR BT B A= R I 9 Rl A 5, L
WA RAR E R 1 R s 52

1
1.1 {88

1260 % HPLC 1 , £ & G7111A 1260 Quaternary
Pump VL B PUSCH  GT115A 1260 WR 5 1 45 B4 51 46
M %% (DAD) . G7129A 1260 Vialsampler % JEF¢ 2% ( 3 [F
Agilent A F]) ; TG332A Bt 43 B KT GRS A
WA PR F]) s KQ5200B 768 75 ik 3 vk 2% (L 1l T
FEAL AT PR/ 7] ) s RE2000A FY et 25 A (b3t 244
AR ) s SHB- I AUE IR K 2 22 ] F 25 2 ORI 3l
TRRABRZF) s PB-10 45 #E R pH 11 (£ Sartorius 23
CipR
12 AR5

JIH K 32 B B 3k 20 it (L5 43 51 oy 20161201
20161202 , 20161203, 20161204, 20170101, 20170102,
20170103, 20170506, 20170603, 20171002, 12171102,
13171001, 12180101, 12180102, 12180102, 13180102,
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13180103,13171102, 13170903, 11180307 , 43 5l 4t = My
S1.S2,S3.84.S5,86,87,S8,89,S10,S11,S12,S13,
S14.S15.S16.,S17.S18.S19.S20, HiA% : 10 mL/37 ) ¥l
H 6 g AR AL 25 4 FR A A 5 SR LS R % BE S (JiE 5
Y-031-161227, 4 i : 99.07 % ) . &k J5L R % HE & (L5 .
L-007-171216, £ & : 99.69% ) . ThARHF FR % AR b (3L 5
M-008-180102, Zli i : 99.36 % ) . Bzt J5i i %of BR i (Hi 5
Y-067-180425, 45 i : 99.57 % ) i 4k L R X A i (L 5
X-014-180410, 41 )& . 99.83 % ) 1) [ AR H 25 A= PRk
FoAa RS w5 8 F S 0 BE 5 (L5 £ 20151208, 41 %
98% )W A TG T G AE M BHEAT BR A w5 /N g A
XTI A, (35020171025, 46 . 98.3% ) SR BFAETH N
ik ez o BE (15 20180710, 40 1 99.9% ) LB H %) Bt
i (5120180615, 4l FF - 98.6 % ) ¥ bk FHZ0 Bl K224
SEBE Y S e E A BER L O P A A
afi, "B IE T EER R T4, K R Sl
2 HiEE&R
2.1 fiEEH

3% HE : Diamonsil Cis(2) (250 mm=4.6 mm,5 pm) ;
T : i (A)-0.1% BB /KA (B) , 156 B PR (0~
10 min, 6% A—9% A; 10~25 min, 9% A; 25~30 min,
9% A—14% A; 30~40 min, 14% A—22% A; 40~45
min, 22% A ; 45~50 min, 22% A—34% A ; 50~60 min,
34% A ;60~65 min, 34% A—6%A ) ; 115 : 30 °C ; K
£ 1240 nm; P : 1.0 mL/min; $FAE R 10 pL, 1€ Rk
FEAAET B 2.2.17 “2.2.27“2.2.3" W R A WGHREI &
B LA 1,
22 BRHFIE
2.2.1 XHREIC R BURLZRER XS BR A Bk R )
FE S DR T R X BE A L 2 D R X B L R i R X
tln R ST R BE L /N AR X R SRR AETT
DA T e o) B L SR A X IR S A5 0E i, T 5 mL iR
o, FH 10 % FF B0 i 01 08 22 Z0 B TR ) ol o i R 3
24 862.0.378.0.770.0.392.0.432.0.398.0.420.0 .2 428.0.,
208.0 pg/mL RA X B 25, 4 CARAE , & o
2.2.2 ML KB EHBURARERA L mL, & T5
mL &, DK R 2 208, #2750, H10.45 pm G FLUEAR
UEI, BREEIE WA A i A
2.2.3  FIPEXTREESI 4R 048 T 2By L),
il £ BAEA 24564 P B PR i, P22 2.2.27 300 Jr vl
AR A2 B () B X6 BRI o
2.3 IEYEIEMET
23.1 SZHUEMBESE MK IBATLIEH, 24 SIS
P13 v B o7 04 1A, S AR AR A 1 e 1 5 B LA
FFESH LR IR B IR AR B 9 HPLC 48
QSIS0 24 S0 S50 Ay il TR A
AN T 24 5 08 fi4 FH XS £ BE 15 [A] (RRT) 5 40 X6 16 T AR
(RPA),Jf-LA RRT 55 RPA S8R T I ik 555,
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7, min
C B X BRI
T 65 LSRR 3 TR 4Rk ISR 5 8. LhER TR s 114 J5UHR 5 14. Rt 5t
B2 16 8 51T 3 18 AL/ MEAR BT s 24 SRR 1T N B 5 26 B4 TT
Note: 6. 3, 4-dihydroxybenzoic acid ; 7. neochlorogenic acid; 8. lo-
ganic acid; 11. chlorogenic acid; 14. cryptochlorogenic acid; 15. swertio-

side; 18. pumiloside; 24. strictosamide; 26. vincosamide
Bl SRHEeILE

Figl HPLC chromatograms
2.3.2 KEEEERE B (975 :S5)1 mL, %
“21VTR A S E A I RE 6 YK, IE SR A I 1 RRT
FIRPA, #5E, #ILA1&RRT Y RSD ¥/ T 1.1% (n=
6) , RPA 1 RSD %I/N T 2.7% (n=6) , 25 W {L %45 955
RiT.
233 RoEtEis PO (45 :S5) 1 mL, 4
BT T HCE 0.2.4.6.8.24 hinf 2,17 T F (A3 4%
PR AT, 10 R 45 2L 06 ) RRT MIRPA, 2558, %4t
AIERRT A RSD /N T 1.2% (n=6) ,RPA A RSD /)
T29% (n=6) , RS IE R AEE T P& 24 h N
et R
234 BEEERE BIURAKRREMK (45 :S5)% 1
mL, L6 4y, 4% °2.2.27 IR Jy 1 i 5 A S U, T
“2.17IT S S R IR T, 10 R A A I RRT
FIRPA, 4559, & A7 15 RRT (9 RSD ¥/ F-0.76 % (n=
6),RPA ) RSD ¥/NTF2.8% (n="6) , A ik 2 M
Rt
2.3.5  AN[RIHEUIB AR B ) $5 SRS 5 AE
JESrAT (1)HPLC ARSI RS H A= il o A % 1 20 Fik i
AR EHEIFE S $42.2.27 WU T J7 il 2l A v
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FEHE 2.7 TN 35 S5 E R T e sk I . SR A
24 € i 45 S0 RS AR AR EE PRI 2R 4 ) (2004 A i) X 20
HENEATR B () HPLC K3 iE 4743 H7 , 45 HPLC 45 4¢
EIE, TEILIE 2 8 3. (2) A I m e S5 IH)E . SR
250 AR S B AR DR PR 2R 55) (2004A J) 37 AT
S, 22 % BB SU R o i a4 ) R P EL X, AR
E 26 AT (3)FRLEE BT . 45 20 ibRE S R S &
T 50t R S I U 7 HU B, A5 245 AR S R 3 5 %) R
FREURITE AR LB R T 098, PR ILER 1.

A 520

: S19

A i S18

1074.70 W ik o
. A S16

si5

i S

805.96 ; A S13
A i o P

A A . A

: N TN W e

5 .. i i A 59
Z 21 ; . . i .
[ . g ,hL s7

: i 6

-, ; 1 i S5

268.47 . Y s4
B s3

i s2

= A s
—0.27 — e —
0 9.42 18.84 28.26 37.68 47.10 56.52 65.94

¢, min

E2 20#tH A HPLC EMIELEIE
Fig 2 HPLC superimposed fingerprints of 20 batches

mAU
o
s
o
ke

0 9.42

18.84 28.26 37.68

#,min
B3 xRisLEE
Fig 3 Referential fingerprint

24 BEWNEFEWEL
241 RGUEMMELE  ARIEE PR, Al @i
500 TR it A DN € 30 P R B I ) B — B, ELIEAR
AN TE A A X RO E T T, RUZ T L R R
U I 41T 60 min AN SE SR . TR EIERIET,
AR B Z 18] A o055 2% Jo e 22 8] 45 2107315, 9
TR A3 (4 40 5 JE B K F 1.5, BRISARE LA S K AL
P14 10 000,
242 RVESRAREE AP EEIC2.2.07 50T X
I £ 0.1.,0.2.0.4,0.8.1.6 mL, T 5 mL B,
109% WY BEH R R 20 B2, $E 5, RIS R 90 A TR 5 % IR
AT o 53 BRI TR A ) BRI TR 3T L 1 S
TEE . LATRIA) B R I (x, pg/mL) MR AR B | W T AR
() R GNAR AR AT LA T, 45410 00 1 [ 0 7
HEXT R I A8 OB GRS 02,17 I €3 25 A O
e, TR W BRI BR (f5 14 e 32 1) B R BR (R 18 1L

47.10 56.52 65.94

of samples H10:1), 45532,
*F1 HEUESWER
Tab 1 Results of similarity analysis
W5 S 2 S3 S4 S5 S6 S7 S8 S9 S10 SI1 S12 S13 S14 S15 S16 S17 SI8 S19 §0 KM
Sl 10000997 0987 0993 0998 0998 0997 0990 091 0989 0978 0991 0991 0988 0992 0992 0995 0987 0992 0997 0997
2 0997 1000 0994 0994 094 0995 095 0993 0991 0987 098 0985 0991 0992 0994 0994 0995 0983 0990 0992 0995
$3 0987 0994 1000 095 0985 0989 099 0997 0993 0989 0997 0981 0992 099 0995 099 0993 0983 0988 0979 099
S4 0993 0994 0995 1000 0992 096 096 0999 0999 0997 0992 0991 099 099 099 0999 0998 0993 0994 0987 0997
S5 0998 0994 0985 0992 1000 098 0998 0989 0991 0991 0974 099 0990 0987 0991 0990 099% 0990 0995 0997 0998
S6 0998 0995 0989  099% 0998  1.000 0999 0994 0995 0995 0981 0995 0995 0992 0995 0995 098 093 097 0996 0999
7 0997 0995 0990 0996 098 099 1000 0994 0995 0995 0981 0995 0994 0992 099 0994 099 093 0998 0994 0999
S8 0990 0993 0997 099 0989 0994 0994 1.000 0999 0997 0995 099 099 099 099 099 0997 0993 0993 0983 0995
9 0991 0991 0993 099 091 0995 095 0999 1000 0999 0991 099 099 0998 0998 0999 0997 096 0994 098 0997
SI0 0989 0987 0989 0997 0991 0995 0995 0997 0999 1000 098  09% 0998 0995 099% 09% 099% 098 0995 0985 0.99%
Si1 0978 098 0997 0992 0974 0981 0981 0995 0991 098  1.000 0973 0990 099 0992 0994 0986 0979 0979 0967 0982
SI2 0991 0985 0981 0991 0994 0995 0995 099 0994 099% 0973  1.000 0992 0987 0991 0989 0995 0998 0997 0989 0997
SI3 0991 0991 0992 099 090 0995 0994 0998 0999 0998 0990 0992 1.000 099 099 0999 09% 0995 0992 0985 0.9%
SI4 0988 0992  099% 099 0987 0992 0992 0999 0998 0995 09% 0987 099 1000 0998 0999 0995 091 090 0981 0993
SIS 0992 0994 0995 0999 091 095 096 0999 0998 099% 0992 0991 099 0998 1000 0999 0998 0993 0994 0985 0.99%
SI6 0992 0994  09% 099 0990 0995 0994 0999 0999 09% 0994 098 099 099 099 1000 0997 0992 0992 0985 0995
SI7 0995 0995 0993 098 096 0998 099 0997 0997 099% 098 0995 099% 0995 0998 0997 1000 0994 0998 0991 0999
SI8 0987 0983 0983 0993 0990 0993 0993 0993 09% 0998 0979 0998 0995 0991 0993 0992 0994 1000 0995 0984 0995
SI9 0992 0990 0988 0994 095 097 0998 0993 0994 0995 0979 0997 0992 0990 0994 0992 098 0995 1000 099 0998
S20 0997 0992 0979 0987 0997 096 0994 0983 098 0985 0967 0989 0985 0981 0985 0985 0991 0984 0990 1000 0.994
A 0997 0995 0990 0997 0998 0999 0999 0995 0997 099 0982 0997 0996 0993 099 0995 0999 0995 0998  09% 1000

2.4.3 FEBESRALS  HC2.2.17 30 TN B SR, Hee2.1”
TN O35 2 B A TR 6 W, TR R LR R B ek R R
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CHERTTIR (SRR SRR 3 A ST /MR BT |
SRR AR T PN IE R | B SR U4 1 BUAY RSD 3 5
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0.55% . 1.2% ,0.34% .0.44% .0.21% ,0.23% .0.23% .
0.22% .0.67% (n=6) , KU NG L R4
R2 ITEFNR S HLMEEERARNR EER
Tab 2 Linear and ranges, detection limits and quanti-
fication limits of 9 compounds

R )i ro SR pgnl  BIR ugml  EER pgnl
JLR y=13896r=2.147 10000  17.24~275.84 00431 02155
HARRR y=15163—5800 10000  7.56~120.96 01260 01890
I y=03.079—5234 10000 1540~246.40 00385 00770
B y=16797c—=7700 10000 7.84~12544 01307 0196 0
e y=195350-3029 10000  8.64~13824 0.1440 02880
RARA y=16478—1472 10000 796~12736 0.066 3 0.1327
FUMBREH  y=19893x—3.673 10000  840~13440 0.0700 0.1050
SREFMBN y=20668:—27450 09999  48.56~776.96 00121 0.0976
B y=2699—37.180 09999 4.16~66.56 00520 01387

244 RUEMRE  BUHK SR (45 S5) , 4T
FEIRFAE 0.2.4.6.8.24 h B #2170 K (o 1% 4 (4 i
FEAT AR LASR BT ek 5 e AR TR (SRR L R
SRIRIR ST /MR AR R AT B
BRI AR RSD 43 5l R 0.81% L 1.70% L 1.20%
0.60% .0.63% .0.85% .1.30% .0.88% .0.99% (n=6) , %
A S VA A S TR T O 24 h e M R AT

245 HEMAE K RBILAR B (45 . S5)
61y, B0y 1 mL, 4% “2.2.27 5 Jy % il 44 Ak i VA, 1%
“2.17 T A R SRR BT, 0 S TR, Fe AR v 4R
Pt G, B8, RILATR R R TTIR (4t
SRR Bk R B ST /N AR R R KA
PR B - S - 28 5 i 400l A 479.9.312.8,291.6
258.1.174.1.114.7.125.5 1 768.9 .58.4 pg/mL,RSD 435
$ 0.35% . 1.10% . 1.70% . 0.84% . 1.50% . 1.50% .
1.70% .1.40% .1.30% (n=6) , A T I B 4T
2.4.6  AEEIBCRIREE  KEEIE A& = IEARR
B (45 :S5)6 403, 47 0.5 mL. 433l INA—E Fi e
VR T 10T B R T (A S T BRI B B rp 45 1 4 it
AR 100% ), #242.2.27 1R 7 32 il £ A i
PR 2,170 T RS S T 40T i SR TR BRI
FERIMCER , g5 50 JFLRR B ek R iR DR TR % 5
iR BRER AR R SR /NIRRT SRR BTN
P H - T (R4 RE D343 5518 99.6 % . 106.3%
100.1% . 102.0% . 98.4% . 100.0% . 99.3% . 100.6% .
101.2% , RSD 43 %1} 1.20% . 0.24% .0.59% .1.00% .
0.73% .1.30% .1.10% .1.80% .1.90% (n=6) .

247 MAMRE  (DEEENELE. KRR
B (95 :S5) 30y, B3 1 mL, #4“2.2.2" W Jrik
il A A S VAR, P 2.1 T T (a3 45, 2051 5R ] Di-
amonsil C;s(2) (250 mmx4.6 mm, 5 pm ) , Phenomenex
C15(250 mmx4.6 mm,5 pm) \Diamonsil Cis(1) (200 mmx
4.6 mm, 5 pum) SRR T, T2 SR T AR, FiAn v il
LUt e, 458, IR GBI mR DR
SRR BRERIRIR RS /N AT SRR B
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T Pk B L R AT A3 5 i 4 Bl 476.8.,309.6
291.0,257.0,177.5,115.5,126.1,1 765.5,57.9 png/mL,
RSD 43 5124 0.91% . 1.08% .0.97% .0.98% . 1.09% .
1.28% .0.92% .0.27% .1.29% (n=3) . (2) i shAH P B 2
A LU 2558 . R % S BB AIR B (4i'5:S5)3
By, B0y 1 mL, #52.2. 27 R 5yl a8 il it i, 43591
DL ZN5-0.08 % W FR /K T T . £ -0.10 % BE R /KW . &
116 -0.12 % B TR /K S W M I AR, 48 2,17 300 A6 5 1 i
RSP UERE BT, 10 SR 0 T AR, e b v ol 2R A
g5 LR IR W ek R IR L SR AT IR (SRR | B R
R ST /N AR R SRR N B 5
T34 5 54 9 477.1.308.9.290.1,258.0.,176.1 .
115.1,124.5.1 763.4.57.9 pg/mL, RSD 43 %} 0.62% .
0.94% .0.76% .0.65% .1.40% .1.18% .1.60% .0.40% .
1.68% (n=3) . () HELE . K% s BUIRAR B K
(45 :S5) 340y, B4y 1 mL, $52.2.27 35 F )7 il 75 itk
f VAR, A0 ) R TR B DR 28 °C 130 °C L 32 C, K
“2.17 IR H A g SRR T, 0 S T AR, F bR
Mkt o, 450, LA Hrak e iR e
MR Lk IR | FR ek R R A ST /NI EAT R
A6 PG R = AT 91 28 5% a5t 43 3l oy 476.6.312.6
288.2.257.9.176.8,114.7,.125.0. 1 766.0,58.3 pg/mL,
RSD 43 %1} 0.74% . 0.78% . 0.98% . 0.70% . 0.97% .
0.67% .0.76% .0.25% .1.60% (n=3) .
248 FESEERIGE  BL20 LR AR B WAL i %
“2.2.27 WU N PA T A HE SRV, PR 2.1 T S A
P ERE A3 AT, 1 ik 6 1T RO e A o i 2 i B s L 2%
R B kAR DR AT IR SRR | B SRR B A ST
J /AR BT SRR AR IR R 45 R L
3,
3 itie
3.1 BIEEERERE
301 PERKAEERE  SCHER[17-19RIE , IR R i )
HE WAL S Ay 22 7E 222,227 nm ALK o AR,
55id 1k DAD OEIER I K, F 242 T 7E 226,240,250
nm KA PRAR E PR SRR kA Tk . S5
JRTE 240 nm A, Ak rh Ak 2 IETBRT,
A I I 2 P 4 26 4 240 nm,
3.1.2 VANAHIYERE  EE AT R CRE-AK -
KO- R KR LI -H BRK VW G -1
PR KSR AR R IETT T AR VRS . 255K, DL
15-0.1 % W FR /KRN TSR , T A5 (6 35% B 4 AR
0 0 1Y) o3 B RO AT AR IR R B A R 2
0.1 % WKV o
3.1.3 AR AYERE  EHEHTH 4RI 28.30.32.35 C
S ARPARRIAEIR AT T 5%, 450K, 30 CHIEIE
fe A H A BB RAT SO B A RE SR 30 C.
32 MiXMEFHENER

EH TS A5 T LI | R £
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x3 IMUEMERENELER (x£s5,n=3,pg/mL)
Tab 3 Results of content determination of 9 kinds of compounds(x *s,7=3, pg/mL)

H5 JR)LAR e EL L SIFR FEER BT MR FEERENGE B
S 3732142 356.2143 376.01£1.0 2949126 200.610.7 552£03 1133112 1830.6133.5 522£0.1
\Y) 5332403 4333108 4323104 362504 413+11 63.6108 128306 2037.816.8 688108
3 673.1£1.0 334111 373.9+29 2063+0 1784130 108.8+0.5 177318 24837163 VEAESN
S4 3175440 2737+18 2125420 2277402 1522+0.1 103.8+0.7 1794+2.1 21945443 64.1+04
S5 4776108 31061 1.0 289.6132 2585108 1773£12 1143117 125519 176641209 8710
S6 4075£02 2649£02 2586120 210£02 1474108 1227+12 1272102 1909.3£0.7 68.2+0.6
S7 5163114 478403 2079£10 2064%13 1370+ 1.1 132518 130206 19209£0.7 63.8+0.7
S8 4103405 2164110 245403 1857403 119605 850113 160522 24081439 18+0.7
9 256.610.8 1588£03 199.0£0.2 1425409 88.011.1 99.0£0.8 1643108 22298469 873109
S10 250.7£09 95.0+0.1 1113403 91.7+0.1 50.1+03 748105 180.0+04 22026124 59.0£03
Sl 4378+1.0 2761108 3419+05 230.7£1.0 160.7+04 1152411 1721106 26558150 65.0+0.6
S12 3733411 462104 99.3+0.5 434105 459103 426105 2204+35 20957440 70.140.1
S13 1338206 M0%16 148.60.6 186.1£09 1196115 1343£14 16201 1.1 19919145 549103
S14 2533423 2409121 2171410 2044125 1343111 130.0£0.6 183.0£23 22359+114 629£03
SIS 3494114 2975%0.7 169.6+2.2 2526110 163.5+0.7 882102 1604122 22103422 537102
S16 2937438 2826119 2459434 157116 1542423 100.2+0.5 166.210.7 23408142 61.0+0.6
S17 5192490 2477404 181.0£2.5 2147419 1341£18 1288£02 1702125 19923451 583103
SI8 4120 422402 1266%1.6 469104 376202 554209 2533120 21020119 63.9+0.5
S19 6365125 145.1+04 1203103 1158£09 769104 98.9+0.1 2100+22 18755£21 69.6+04
S20 3337403 256.7+ 1.1 4025405 2258+15 1418403 1256+ 1.1 145.0+04 15325430 68.7+0.3
JUE | P it P BB A PR R T i 75 2 B K RS A R ¥ P B 25,2016,35(13) :25.
BRI . SR, KIS, AR Ry (8] Tk fTER, B AR IR R IR T S i B A 48 8
RS, B JE b R AT, A T e B K I R v A HIGASTALI). P B AR B P, 2016,32(33): 107109,
S RE SR A FE [9] PN Rz A Aoy & B 4o R4 A S 4 4 & AF 7 [D].
N [ R 2
33 {RGUEIE S A RNE SR BT : LARA, 2008, o
AWRIETES B RE 43 vh R 31 26 AL A I i et 5 [10] ‘EAHR. P HRAF= &8 T EE RS> R [D]. L.
. X , 55 FEPE R, 20065.
ARSI X SEAUT O a0 L ;ﬁﬁ?ﬁjﬁoﬂi* Al o
e T N 3 s sy N N e REY =] w5 4 —-E]‘ ‘/‘;‘\'ﬁf_"
PR TR RN R S DL i oA
A — s e e —= e N U R 7 2] =, .
TS/ NMER AT S KR T NIRRT . % (2] POREER AUHEE X B A N SR
AL 27 - o . A L) EE s F, 5 R - B .
SRNAATRE B W I i, AR S 37 1 3 9 s o375 Sl B35 2007.38(8): 1155-1156
2 N > 0 B N=ge=a El;l \#/AH—»E‘/ R é:b ~, 2V ) —‘— . . .
}Enﬁzqi’tj%?ggﬁﬁ ‘g‘ ifig];?iijﬁ T}i , ;%Z; [13]  BE&eiy, BE4RLT, #54: 1, 4. UPLC-Q-TOF-MS/MS B 5
P AR AL I HPLC SRR e e, 7 B2 Bk S I AN 0], 8 52 1 5 e
LU O € 2018,24(15):109-116.
bz 1 g% VA S VEL = = s . " N S
G ETE ABETEL OISR HPLCIS 1y g, msi, o), 4 SRR SOCE DN 2 i
S R RN S0 7 i A A B R TR e L R R [J].7F 325 ,2001,32(2) : 173-176.
BE R IAAREFBR RO B R BT R8sy s ok MOy, F R A T 25k L2
Sk T AL (1) 35 BHI A2 (0], o B 25 4, 2015,26(24) : 3399—
[1] 5P ELE R (et A T 2 b 5 AT 6 % 3403,
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100,102. [19]  Fk, 402, RN, 4 HPLC P2 [FIHI 2 A A J H
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