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Abstract: Objective To establish an HPLC fingerprint of Xiaochuan Granula (XCG), and to make a quantitative analysis of seven
components by fused-core column. Methods Kromasil C;g (150 mm X 4.6 mm, 3.5 um) was used with the mobile phase of Methanol
(A)-acetonitrile (B)-water (C), at a flow rate of 1.0 mL/min. The detection wavelength was set at 210 nm for amygdalin and magnolin,
240 nm for morroniside, loganin, prim-O-glucosylcimifugin, 4'-O-B-glucopyranosyl-5-O-methylvisamminol, schizandrin, and
fingerprint; And the column temperature was maintained at 40 ‘C. Common peaks had been identified by UPLC-Q-TOF/MS and
standard compounds. Results The fingerprint chromatography included 20 mutual peaks, and the similarity was more than 0.90.
Eleven chemical components were identified by UPLC-Q-TOF/MS and standard compounds, which were 3-morroniside,
oxypaeoniflorin, 5-loganin, 6-prim-O-glucosylcimifugin, 9-4'-O-B-glucopyranosyl-5-O-methylvisamminol, 11-magnolin,
15-schisandrin, 16-schisandrol B, 18-schisantherin A, 19-deoxyschizandrin, and 20-y-schizandrin B. Moreover, seven active

components (morroniside, oxypaeoniflorin, loganin, prim-O-glucosylcimifugin, 4'-O-B-glucopyranosyl-5-O-methylvisamminol,
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magnolin, and schisandrin) were quantified and the average recovery rates ranged from 97.3% to 103.8% with RSDs less than 2.0%;

Seven components in 10 batches samples were morroniside 0.51—0.69 mg/g, amygdalin 5.01—5.95 mg/g, loganin 1.02—1.33 mg/g,

prim-O-glucosylcimifugin 0.35—0.45 mg/g, 4'-O-B-glucopyranosyl-5-O-methylvisamminol 0.45—0.55 mg/g, magnolin 0.38—0.48

mg/g, schisandrin 0.89—1.08 mg/g, respectively, and RSD of each component was less than 11.0%. Conclusion The method for

establishing HPLC fingerprint and quantitative analysis of seven components is rapid, simple, and accurate, and can be used for the

quality control of XCG.

Key words: Xiaochuan Granula; fused-core column; HPLC; fingerprint; morroniside; oxypaeoniflorin; loganin; prim-O-

glucosylcimifugin; 4'-O-B-glucopyranosyl-5-O-methylvisamminol; magnolin; schisandrin; UPLC-Q-TOF/MS

B2 ikl (Xiaochuan Granula, XCG) =ZHF5
R A KRR SR AT AR K
g BRI, FRIE 9 MR 254008 B L 215
2555 J5 7N, A T7 LABE R IR N 25 LR,
RIRBE Hol. HANEA LSS, . P,
LA, FRF. IR D, Sl &
Wi, DASE SN 2G5 WGl FS 1 24 e A 22 B A 2%
SREs . PR IR EE TR« KU
Pl G, REER” REBRERIE, 5%
RHER R T B AU R R0, e
WY 75 S5 S B S E R AE SRR . 1% T 20k
wWZ, WERSES, BWMEZERK, BT/
O ERE (3.5 pm) T SCHLLE S OB A -
BEATIUE0HT, BER R 2 u), WOA st R A/
RifE i A 45 & UPLC-Q-TOF/MS % XCG HPLC 1§
ST A TS A DAk
T FHRRERT . S-O-4EHREE . RZRERA
MR EE R AR, B R,
&5 G AR T B Lo T2 Rk i), #am
Xt Bl BEAT s BRI AU A S BT A ST 4R
GBI J 22 By DRGH e B 7 V2 N AR i S ALk 7 1
JREFMERT TR T S E KR .

1 NEERG

Agilent 1260 =GB AH ELE{ . Q-TOF (6538)
A, HLE 5 2 TR (ESI) & Agilent Masshunter
BAEAIE 255, EH Agilent 24 ; Millipore Milli-Q
Century 4fi7KA%, 3%[E Millipore /A 7] ; BSA224S-CW
BT 8 K7, 2 [ Sartorius 2 & ; Mettler Toledo
X6 B4 KT, Fit: Mettler 24 7); KQ-250DB
BUH S BE DA B A A A R AF .

Sof R TR (65 111640-201005, i & 4
$99.2%) FHRREE (b5 111522-201310, JiiE
E 95.0%) 5-O-4E WK EE T (s 111523-
201509, JiE /7% 95.8%). LK FEEH (5
110857-201412, JE43%099.4%) kT 4% (it

5 110765-200508, 734 100%), HIE & &2
AT ERE TR s AR AR TR Z (S 140330,
RS =98%) TR TERH (b5 141021, Ji
EH=98%). HRTHER (IS 141112, &
T E=98%), IH SEAE AR A R A ] o R,
il EAENAR AR, Aikal; HREHN S
¥rali . XCG, #t5 140805. 140901+ 141001+ 141102+
141203, 150101, 150201, 150301, 150401, 150501,
HILTR RS 2 A A BR A ml 1145, 40l S1~
S10. SE4GH 258485 X Saposhnikoviae Radix. 575
- Perillae Folium~ WR3% RIS E K ) Ephedrae
Herba. 551~ (&) Armeniacae Semen Amarum.
FLWKF Schisandrae Chinensis Fructus. 1% Ginkgo
Semen. :%g Asteris Radix et Rhizoma~ 11258 (111
YR Corni Fructus. 3% (£>2) Magnoliae Flos
P B & U BT K2 s, S HE SRR RZ E
A R AR RPN EE, AKTCNTEER BT
K J& T Y Bi A Saposhnikovia divaricata (Turcz.)
Schischk. AR JEIERIEL TR K TR Perilla
Srutescens (L.) Britt. 1M (BUFEIED . FRIER}
R SRV AR TS Ephedra equisetina Bge. KT
PR B R B A RIS B A Prunus
armeniaca L. [T TR FRITR TR
Y TR T Schisandra chinensis (Turcz) Baill. [+
BRI AR RHR A B IRA Ginkgo biloba
L. Bl 1 . SRR IE B8R 50 Aster
tataricus L. f. [T EARFIMRZE . (LR BERHLZR SR
HEYLZESE Cornus officinalis Sieb. et Zucc. HJT-J&
BARA . KEZREZBEY L Magnolia
denudata Desr. B TR
2 EQENER
21 BIERH

£33 4: 9 Kromasil 100-3.5 C;g (150 mm X 4.6
mm, 3.5 um), Vs EE-LHE-K, GelRET
9 0~2min, 15%HE; 2~16 min, 15%~54%H
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B2, 16~30 min, 54%~72%E; 30~36 min,
72%~98% FE; 0~36 min, 98% HEE; A 40 C;
AFAE 1.0 mL/min; A 240 nm; AR 5
ulo FRIEMREE S IETHA /T 20 000,
2.2 SRYIRIEE

PRI &, 2 B AU 1Y) 5-O-4EHf K
BEHAE NS IR
2.3 HiXSIARNSIE

W e 22 I N A A, RS, HUE &, B,
WZ11.0 g, W#RE, BREEHHTMY, BEMA
50% HEE 25 mL, PRE i, A AL (ThEE 200 W,
B 40 kHz) 40 min, FIFRERE, HIHEEEN 2 Ik
RIFE, 0.22 pm BALIEMEEL, e, 1F
PR TR
24 BEERE

B E— A LS 140805) IFUESEIEFE 6
£, DL S-O-HR4EBREE o2 R, THEIA
g A XoT R B B[R] B 3 R U AR P U T AR, 25 R
RSD /T 1.8%. X LAEE 1 RIEFEFTS RS
YERZ MR G 5 UGHFE IS Ha SIS I ARBLEE
45 FAHAEIIAS /N T 0.99,
25 RREMIRAIE

B A At (IS 140805) A EE, B

w
w

Z11.0g, HEEFRE, % “2.37 TR k] &4 i
W, RS ul, 43T 04 3. 64 9. 12, 18
h IENBAA AL LL 5-O-F S 4E T p K B 2
RGBT A U A X O B T i) B 2 B AR U AR G
WETHIAN, 2559 RSD /T 2%. LA 1 IREEFERT
RGNS AZ BB S 5 R TS fa SUEE
PIARALLEE, 25 AR A /N T 0.99.
2.6 EFEEMAW

B E— A (IS 140805) WA EE, B
21 1.0 g, FEEME, % “2.37 T HiEHl a0 5
W, ~PATHIRE 6, MSE. LA 5-O-F B4R oK
Mt N2 MG, TR IR R BRI A) M 2
PRI TAR, 455 RSD $/hF 2%. X LAEE 1
UCHFE TR TR SLEIEAE A S BTG 5 UGHFERTAR
RO ARALRE, 25 SRAHALEE I AN T 0.99,
2.7 IBLENEMR
271 fROUEREME L S5HE RS B 10 #t
XCG fMprf3 g, Fre 20 MAEE, RAEXK
ZiMTE R A (2 s e SRR AR AL TR
RG) 2012 FFRUHAT 0T, AP IH02 0 f fe
AU (R). 10 #EFEM (S1~S10) IR 5
R LB, MUE 4R 50N 0.947. 0.958. 0.949. 0.917.
0.941. 0.961. 0.939. 0.960. 0.967. 0.958, WL.IK 1.
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Fig.1 HPLC fingerprint for 10 batches and control fingerprint (R) of XCG
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2.7.2 FROUENEM MRS 3 R T & 2k
MA 0.5 g, MERE, %R “2.3” TR ik &4t
BRI, IR “2.17 TR Bl AR b, 45
R FUEFERE TIIAREMBRT, 20 11, 12,
13 Sk E T3, 3. 4.5 SUERE T ILHA, 6.
7. 8. 9 SUEFERE THIN, 10 SIEFERE T
HO, 11, 120 13 Sk A T, 14 5kE
F%i, 15, 164 17, 18, 19, 20 Sk H T ik
Fo WK 2.

2.7.3  fROUEIG P A g ISLIET .
{23 BERTF. THRETF 5-0-F 3L 4k B K i F
KREMRER. AR TEER . HWRTEEL . R FERH
TR H R IIR T LR IR IE R, 0 50% F iE
il VR A 0 HE R, TRIFER “2.37 T it i v

A

W, %H UPLC-Q-TOF/MS 3575 H bRtk &4 Bk
JREH, FREEX RGNS, mittxt, $RilE
R kg, 20 NI T 3 SN BLEE,
5 SN EERTR, 6 SUEATHRRET, 9 SN 5-0-
FRORZEHRRDOR Y, 11 SR 2IRER, 15 51ER
FRFEER, 16 SUEATIRTEES, 18 SUE TR
THEH, 19 SIERATRTHER, 20 SR T
Fo ARIE L

UPLC-Q-TOF/MS 43#4ktF: KA ESI¥E, @
k. E R AR, B RE, BT
B4 000 V; T3 500 V, FAUED
310.320 kPa (45 psi), TS AAFIAE 10 L/min,
TFABEIRE 350 C, JRNHMEIE 175V,
FLEE 65V, JEHFRTEHE m/z 100~2 000,

210 nm
* 15
| . . ¥
J p 9 113 A
* 15
6 0 1 R
* 15
11 R4 R
6 9 VA X B
240 nm
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FRFHITE

S S S
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3-BUIEE WA

S-HEHE 6 THRRET  9-5-O-HRMENPDREEH  11-R2RE

15- TRk FEEF

3-morroniside *-amygdalin  5-loganin  6-prim-O-glucosylcimifugin = 9-4'-O-beta-glucopyranosyl-5-O-methylvisamminol 11-magnolin  15-schizandrin

2 XCG KBy HPLC
Fig. 2 HPLC of XCG (2

(210 nm #0 240 nm)
10 nm and 240 nm)
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#1 11 #K5 UPLC-Q-TOF/MS HIFHE N E 4R
Table 1 UPL-Q-TOF/MS analysis results of 11 chemical constituents in XCG

IS fmin - TR —ET EbRME (miz) BERE (mlz) RZE/(X107%) BENEY) & 244
3 5695 Ci;Hy,Oyy [M—H] 405.135 8 405.139 7 0.12 TR LB Ay
* 6.169 CyH,NO;, [M+Na]” 480.168 2 480.158 2 0.24 A A=
5  9.051 C;;HyOy9 [M—H] 389.140 4 389.144 7 -0.78 e T LB Ay
6 11409 C,HxO; [M-+H]' 469.401 9 469.451 1 027  JHRET Bi A
9 15901 Cy,Hx0,y [MA+H] 453.176 1 4534517 0.57 5-O-H BL4E BT K BE T B X

11 22519 CpyHyO, [M+H—H,0]" 399.201 8 399.217 8 -1.39 AZEER ¥R

15 24.034 CyH;0, M’ 4322140 432.507 0 0.14 TR T EE H FiL e

16 26.088 CyHys0;,  [M+Na] 439.1729 439.444 2 0.86 TR TIEZ TiRT
[M—H] 415.175 8 415.1677 0.12

18 28.745 CyH;,0o  [M+H]" 537.209 7 537.570 1 —1.44 TR T8 FiL e

19 31.014 C,H;,0, [M+H] 417.227 4 417.507 3 0.27 ARTFHER TiRT

20 33.601 C,H,s06  [M+H] 401.195 7 401.460 1 -3.98 ARTFLER TiRT
[M+Nal]* 423.178 4 423.078 4 0.26

*FNZR ST AE 240 nm FE SR IR 1%

* the composition is not the common peaks of fingerprint at 240 nm

3 EENERESHR
301 &M

4N Kromasil 100-3.5 Cig (150 mm X 4.6
mm, 3.5 um), VBAHAFEE-ZHE-K, GET
N 0~2 min, 15%FE%E; 2~16 min, 15%~54%H
B%, 16~30 min, 54%~72%E%; 30~36 min,
72%~98% HE; 0~36 min, 98% % #1740 C;
PRFRRE 1.0 mL/min; £ 210 nm GE A EF
ARZEMEE). 240 nm (BEIETF. DERT. FHMRETE.
5-O-ZEWBREETY . HRTFEEHD); AR 5 L.
ik L 2.
3.2 WEREBREE

KRR . A B, FHRRE
. S-O-ZEMTBREEF . AR 22 AR 2R Tk 1 F 6T
MRS, 0 50% FF ] B VRS 65 0 L VA VR BRI
Ho &9 250.75 pg/mL. FFAH 2320.78
pg/mL. AR 64093 pg/mL. FHRREH 171.78
pg/mL. 5-O-ZEHFKEEE 283.62 pg/mL. AR=:JE
% 211.01 pg/mL. TR FEEH 547.99 pg/mL.
33 #Hid@miaiRsE

[F] “2.37 TN A S AR R 1 4% 7
34 E=EMR

P “3.17 Ttk ol FRA T BB R TR
BT RES, S5 RS0, A DT,
THRRER T 5-O-4EH R EEH . RZARE MR T

i FE () 52 BEBR 2359 1.010 ng(S/N=10.2).0.339 ng
(S/IN=9.8). 0.941 ng (S/N=10.3). 0.563 ng (S/IN=
10.5) 0.632 ng (S/N=10.5). 0.754 ng (S/N=10.5)
0.441 ng (S/N=10.5).

35 LMHXRER

K 2 IR TR A RSB 0.1. 0.2
0.5. 1.0, 1.5, 2.0 mL 735 T 5 mL &JfRA, IH
REM R E A BRIEE, FEAIHIK 6 N EIRFERTREG
X BRI, R S 5.020 1003 25.08.
50.15.75.23. 100.30 pg/mL, 75451~ FF 46.42. 92.83.
232.08.464.16.696.23.928.31 ug/mL, L1 12.82.
25.64. 64.09. 128.19. 192.28. 256.37 pg/mL, JF
JFREAF 3.44.6.87.17.18.34.36.51.35.68.71 pug/mL,
5-O-4EMT B KEEE 5.67. 11.34. 28.36+ 56.72. 85.08.
113.45 ug/mL, AR==EAEZ 4.22. 8.44. 21.20. 42.20.
63.30.84.40 pg/mL, TiPR T EEH 10.96.21.92.54.80-
109.60. 164.40. 219.20 ug/mL, % “2.17 T K faif
ZAENE, e EIERE.

PUGTERIRUAMALFR (YD), HERERRIKIE MRk
br (XD, ZhilbriE g, 450K, KM
JREWR LGN B RIFAME R R, LiEEE. [HH
TR MRRE () B AN E 5.02~100.30
pg/mL, Y=12.4440X+2.8238, r=0.9999; ¥
{=1F 46.42~928.31 ug/mL, Y=4.309 7 X+1.008 8,
r=1.000 0; DI 12.82~256.37 pg/mL, Y=
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7571 1 X—1.134 4, r=1.000 0; FHERETF 3.44~
68.71 pg/mL, Y=10.601 0 X—0.9102, r=1.000 0;
5-O-H B4 Wi K 5.67~113.45 pg/mL, Y=
11.872 0 X—0.237 1, r=1.000 0; K>%:J§%K 4.22~
84.40 pg/mL, Y=36.0320X+4.6157, r=0.999 9;
TR TEEH 10.96~219.20 pg/mL, Y=11.658 0 X—
34.0010, »=0.999 9.,
3.6 BEERWE

B Mt 1] i (3 S 25.08 pg/mL. 5 A5
1 232.08 pg/mL. DR 64.09 pg/mL. FHREE
17.18 pg/mL. 5-O-4EHBTKEEH 28.36 pg/mL. K
2 fEE 21.10 pg/mL. FRFEEH 54.80 pg/mL (1)
EXTIE SO, % “3.17 TR &R E, &
SRR 6 U, MR, THE SR, AT
ERTF . TRREERTF. 5-O-4EHrfi kit A2g%
A FLIR 7% F T R RSD 20518 0.6%- 0.1%.
0.2%-+ 0.2%- 0.1%-. 0.4%- 0.1%, 5 BRI AEHE
EE R
37 EEMRAR

L XCG (Jit'5 140805) 4% “2.3” Wi R /7P
AT H &AW 6 1, 3% “3.17 WU Bk 2 1F
S, 6 CIIE B RSD 4371108 1.22%- 0.39%- 1.18%-
1.27%- 0.55%- 1.01%-. 0.34%. RSD ¥/ T 2.0%,
SERBAAR L EZE R
3.8 REMIRWE

B XCG (b5 140805) At v, =R
T HF 00 4. 8. 12, 164 20, 24h 4% “3.17
TR R 2R, SinH . SR DT,
THRRER T 5-O-4EH R EEH . RZARE MR T
figt FA R TR RSD 235114 1.5%40.8%+1.8%1.3%-
1.1% 1.7% 0.5%. 45RRPMLFIERE 24 h
MR E
3.9 nREEWERIRTE

A SERE LS 140805, & FIEF . &A1
. DR, THRERT . 5-O-4EMBkEEFr . AR
JEZ A FR TR H & 53708 0.65. 5.43. 1.28.
0.40. 0.54. 0.45. 1.03 mg/g) WF4H, 4> HIFREL 6 177,
21 0.5 g, K%EME, BREHEHY, o
SR B N VR B ) B VAR BRI 1.0 mL, FRVR A XS
RaER SRR REE, ShEE%EIA
50%MHEE 25 mL, %%, FOERE, @ELAE ()
F 200 W, #iFE 40 kHz) 40 min, WA E=ERE, H
50% AN R R R R, FEA), SR (0.22 pm il

FLUENE), MU, AE A, WE. iHE
By, AR E . EACE. DERE. KRR
T\ 5-O-4EMBoREE L . A2 AR Z A TR 7l H P
BIESCR > 5N 98.4%. 101.7%- 99.0%. 103.8%-
98.2%- 99.5%-+ 97.3%, RSD 738 1.3%-+ 0.7%-
0.6%-~ 1.0%- 0.6%- 1.1%. 0.5%. &% RFRHA 77k
HER R R AT
3.10 #HmAE

HUAS S 10 4k, % “2.37 TR J5 ik A i
W, H% “3.17 TR g E, ek E,
THHEA XCG PEFEEE. W, DT,
THRRER T« 5-O-4EH R REH . RZARE MR T
it FH ) =

S5 10 RLRFESH 7 DB IS
0.51~0.69 mg/g. T/ 1F 5.01~5.95 mg/g. %k
H 1.02~1.33 mg/g. JHRR R H 0.35~0.45 mg/g. 5-O-
HE BT K EEEF 0.45~0.55 mg/g A LR 0.38~0.48
mg/g. TLETEEH 0.89~1.08 mg/g, %% RSD
BIE 11.0%LLF, FRIAMSHIF) T Z R e, H
MR E ZHORFE S, I 25 RIG0, H]
SEATIFR 7 A ERBRAEE . S5 R LK 2.
4 e
4.1 HMEKIE

BRI S 15 B e, BRSO
F R, A28 DAD Kl 8%, fE3K 200~
400 nm AbF93H, [RI7E 240 nm F @G £, Wk
£ 240 nm AR SUERERT K, [R]H2 S
TR TERRERTF . 5-O-Z ] K B A vk T
R B R IR K s TS B R 30 210 nm Abvy
AT H AR 2 G = ABORMR L, HIgERE, i 210
nm {E A A AT E IR 22 5 28 200w PRI o
42 BIEZFHMIE

P T - FIEE-ZK . HRE- 27K 3 Fhiit
MRS, SRR BB OHE-K R Gtk o) 55
BUF, HARABEMARE, B A B e B A A
SERK 7 AR R TR s AR S A B . 5
277 35,40, 45 CANFEMEHE X 0.8+ 1.05 1.2 mL/min
AN TR R T 2 A DU R o3 R S, &85 SR AE AT IR
40 C. AFUAE 1.0 mL/min 73 B3R fE. HLig
7 Agilent C g F: A1 Waters Xbrige C g #£, 45 RAEA
TRV EIE AR, &I R 3 38 P45 BV 5
43 HiXmElE G ENE

52T, 80%F . 50%FHE. LI, 80%
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®2 XCGHTHENE
Table 2 Contents of seven compounds in XCG samples
e Dﬁ%ﬁ’ﬁ/(mg-g*l)
LR T RN SR THRRR T 5-O- Y pay K B RE[RER TLRT

140805 0.65 5.43 1.28 0.40 0.54 0.45 1.03
140901 0.64 5.45 1.27 0.41 0.50 0.47 1.01
141001 0.63 5.44 1.23 0.39 0.51 0.42 1.08
141102 0.60 5.21 1.25 0.35 0.48 0.41 1.07
141203 0.58 5.01 1.05 0.38 0.45 0.48 1.02
150101 0.54 5.68 1.33 0.45 0.52 0.39 0.89
150201 0.52 5.94 1.25 0.36 0.55 0.38 0.95
150301 0.63 5.11 1.10 0.38 0.45 0.45 0.96
150401 0.69 5.49 1.33 0.44 0.46 0.47 0.94
150501 0.51 5.69 1.02 0.35 0.47 0.41 0.98
FHME 0.60 5.45 121 0.39 0.49 0.43 0.99
RSD/% 10.0 52 9.3 8.9 7.4 8.2 6.0

LR 50% LBERE T Aoy 8 B E 15, 25 31

. 80%LMEE. FHEE. 80% H EE AHRELA IR 5

Bt S A R T IEIE 2, 50% M IS 50%

CTEFRAUN 7 AR IR T R 2 R, 2 50%4

RESEHURE S IR 22, 2868 IRk HE 50%

BEAE e U 711 o
KAL) XCG FREUEE K& 2 i e 7

%, fRINT 11 ARG, FERM RS GHKRE) 7

AN AT T R ES T, BREIAIIET] XCG 1)

Ji &

SE 3k

[1] JARWE, RANK, £ 8, 5. 51050 ek s
Y B2 Wity UKL VR R T 2RIk [7]. R Z, 2017,
48(4): 681-685.

[2] 48 =, EHEE, $#E, % HPLC-/MRLAR il
M58 L0 SRR P AL FORTT . BREEANZEIR4E 7).
2}, 2011, 42(7): 1334-1337.

[B] Z&ETF, kB, A, & ETRgEiES ML
3 RV S B 0 LI 48 IR B R VPRI 9T 7], B
24,2015, 46(20): 3028-3033.

[4] M E, #BEGE, g, % 2T UPLC Mg G
MIB LR ARSI 5T &% 2 s @ &I E (3] PRI,
2016, 47(2): 262-266.

[5] RI%, FEE, DIgR, 5. 5 TIeg0 B &k Z 1R
By B ) L & CIRGUR 230 (7], 2ot e
&, 2016, 36(1): 148-154.

[6] BEEz, 28 3. B RCEJFEEEE o 1) 25 BE AT

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

FU [J]. HEPZ44E, 2000, 25(5): 297-299.

WIRAR, £ 0. IR TFARBRGICERE [J]. SRR
252EBE AR, 2010, 31(1): 46.

Cao G, Zhang Y, Cong X D, et al. Research progress on
the chemical constituents and pharmacological activities
of Fructus corni [J]. J Chin Pharm Sci, 2009, 18(3):
208-213.

BUKNI, wERE, ) e, . PR B0t SR
[0]. AP EEEEZ, 2011, 22(9): 2262-2264.

BEE, MEN. EXCHENLEMEATTEE ]
MRS IRIR, 2012, 27(5): 530-535.

A, HPLC W52 B KU & LA 2 A5 i 28 Bl oy
T [J]. RE SRR RIS, 2012, 18(16): 113-115.
XA, FER, BRENE, 5. HPLC R E HF147
FA S FE LR SR (J]. T E ST A,
2014, 20(3): 74-78.

MR, W . mSRAE SR E Z oy mIF R
R TR, AW TFE MR TRENESE [J].
HHRIZGE, 2011, 9(4): 264-267.

TR, BEm, KA, 55 T 20U b
IR B ARAER T AT [J]. TP ETZRE, 2015,
40(15): 3017-3021.

WA FOF, B WL BRI RgihEE
SWEE, FIREE, 5-0-F 54 1R K B H /& Af
RAEWIT [J]. I S258 77 722 &, 2008, 14(6): 6-8.
FAMEEE, TN, Fkmedh, 5. HPLC iR ETE ML
BN ARZIRER, BEFR, BERLENEE [J]. 4
Yok, 2013, 33(5): 866-869.



