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(R 25 A IR A E w8 A 451100)
WE: B iR efhbmi AN BF HHF REFTARALZRE FTFTRALRE AT LI RTE LR ER
Fo sl ¥ b F 0 HAGRA &% - — M 37 (HPLC - QAMS) %, FiE &34 4 Ultimate AQ — C 5 4£(250 mm X 4. 6 mm, 5 wm) , %3
ABA THE = 0. 1% BBk g it (B S IL) , R A 1.0 mL / min, 209k K %51 % 230 nm (A4 253 A0 2 253F) 420 nm (& F A4
ERE FFRAEAFAERT )P 280 nmERA R T FAEERFLER) ARBA 30 CAFTAEER T A ALY, ELZ
BB I T AR AR E B T (RCP), 3HIE S B A48 I 5 SRk A m 26 Rt A7 w0 | B bt B A 507 ok T 0 AR 280
RCF & SUH R A& Mt RSD 394K T 2. 0%(n = 6) . Lik 8 FF k5 89 B RE S A4 2. 63 ~65. 75 pg/ mL.25. 86~ 646. 50 g/ mL,
1.99~49.75 pg/ mL.1.58 ~39. 50 wg/ mL.5. 66 ~ 141. 50 wg / mL.1. 37 ~ 34. 25 pg / mL.0. 96 ~24. 00 pg / mL.0. 59 ~ 14. 75 g/ mL
CE ALY EmMREERX R BRI, r HRIKT 0.999 1(n=6);-FHmmifel &5 5 4 99.26%,100. 01%,98. 46%,99. 08%, 100. 14%,
97.20%,96. 91%,97. 89% , RSD 4~%] % 1. 15%,0. 51%,0. 99%, 1. 04%,0. 87%,1.30%,1. 08%,1. 56%(n = 9) . — M| % ¥k 5 SRk 49
MEERTA R EF RADAKT 1.50%(n=3) 5 AT 69 HPLC — QAMS R34k 2 RE#H, TH T &HhbRi Tt % 3547
B0 R EAEH
KA sacaAn & - —0l SRk ki AT R ER T S8R
H1[E 5% S : R932;R284.1;R286.0 XHRARERS: A XEHS:1006 - 4931(2022)15 - 0071 - 05
Simultaneous Determination of Eight Components in Jinfo Zhitong Pills by the HPLC - QAMS
LI Junxia ,LIU Song,YOU Qiuxia
(Suicheng Pharmaceutical Co. ,Ltd. ,Zhengzhou,Henan ,China 451100)
Abstract: Objective To establish a high — performance liquid chromatography — quantitative analysis of multi — components by single
marker (HPLC - QAMS) method for the simultaneous determination of oxypaeoniflorin, paeoniflorin, bisdemethoxycurcumin,
demethoxycurcumin, curcumin, tetrahydropalmatine, dehydrocorydalin and corydaline in Jinfo Zhitong Pills. Methods  The
chromatographic column was Ultimate AQ — C,; column (250 mm X 4.6 mm,5 pm),the mobile phase was acetonitrile — 0. 1%
phosphoric acid aqueous solution (gradient elution) ,the flow rate was 1.0 mL/ min, the detection wavelength was set at 230 nm
for oxypaeoniflorin and paeoniflorin, 420 nm for bisdemethoxycurcumin, demethoxycurcumin and curcumin and 280 nm for
tetrahydropalmatine, dehydrocorydalin and corydaline, and the column temperature was 30 °C. With demethoxycurcumin as the
reference substance, the relative correction factors (RCFs) of the other seven components relative to demethoxycurcumin were
established, the content of each component was calculated, and the results were compared with those by the external standard
method (ESM) to verify the feasibility of the established method. Results The established RCF had good repeatability and
stability, with an RSD of lower than 2.0% (n =6). The linear ranges of the above eight components were 2.63 — 65.75 pg/ mlL,
25.86 - 646.50 pg/ml,1.99-49.75 pg/mL,1.58 -39.50 pg/mL,5. 66— 141.50 pg/mL,1.37 -34.25 pg/ml,0.96 —24.00 pg/mL
and 0.59 — 14.75 pg/ mL, respectively (r = 0.999 1,n = 6). The average recoveries were 99.26%, 100.01%, 98. 46%,99. 08%,
100. 14%,97.20%,96.91% and 97.89% with RSDs of 1.15%,0.51%,0.99%,1.04%,0. 87%,1.30%,1.08% and 1.56% (n=9),
respectively. The results of determination by the QAMS had no significant difference with those by the ESM,with and RAD of lower
than 1.50% (n = 3). Conclusion The established HPLC — QAMS method is convenient and accurate, which can be used for the
quality control of multi — index components in Jinfo Zhitong Pills.

Key words:HPLC - QAMS; Jinfo Zhitong Pills;relative correction factor;content determination
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SRR, FLIAT o AR o RSk (2 - 5 AR L r
AT ERHR O RS T T RS, HE DL A T
2 A 1 HL R R A BT B, 22 48 B i A T A T A
KT Z Ty Ko 25050, G HOE T 2 &2 7
il — I 237 (QAMS) ¥ 10~ TS T X 24> Bl 4 19 [+)
A0 2, i R A S0 K R 0 X B R R AN RRUE
M DAL R B A B A B, A5 2 1T A ] CAR SR
R O A €35 - — I Z 3 (HPLC - QAMS) %,
DL AW IEZ B R NN S, X &b 1k R AL 24 4
R BB RN TR 3 2o A58 S 55
Fi 25 I ATAR R ME o3 S A AT 25 AT 251, LA Bedle 24
b4 ZE WG IE MR A A S W R AP A
LW R MBI RS EHATREE , 2 m I 4
b SR FURY R A T R S BIHGE IR .
1 UFE5KH
1.1 {¢=8

UltiMate 3000 %! /55 2% 7% AH €2 3% 1L ( 3€ [E Thermo
Fisher Scientific 23 7)) ; Agilent 1260 % i %50 A (5,335 A%
(L Agilent A H]) 5 i HE A Ultimate AQ — Cig#E(HJH
BHE AR A BRA ) s Kromasil C i #F (i Kromasil
/5 T]) ;Symmetry C oA (32 [H Waters 237 ) ; BP211D Kl Hi
F RV (75 ] Sartorius A H A% 4 0. 01 mg)
1.2 k%4

AT 25 AF XF R L (4L 5 110736 - 201943, CAS 5
23180 - 57 - 6, & i 95. 19%) , W Z= F G JL 25 0 K 0 e
i (L5 112004 - 201501, CAS 5 33171 - 05 - 0, &% &=
95.0%) , 2% WA Ak 22 B0 R X I (it 5 112003 -

201501, CAS*5 22608 — 11 - 3, &5 98.5%) , HE W E X
HE A (35 110823 - 201706, CAS 5458 — 37 - 7, & &
98.7%) , JEH R £ F X R 5 (A5 110726 - 201819,
CAS'52934 - 97 - 6, % 99. 8%) , ¥ T [ & §h 24
i RSk 2 IR B 5 B AR AT 2 11 6 BELE, (FiE5- 18031641, CAS
539011 — 91 — 1, % 98. 8%) , “& M Hg % HR & (3L 5
17110821,CAS 5 518 — 69 — 4, &5 H:99. 6%) , ¥y F |
Vi [7) FE A= B AR A R ) 5 2 S0 58 xR (iR
i v B4 T & A BR A A kS5 PRFS062141, CAS 5
30045 - 16 - 0, &1 97. 8%) ; LI R ik el , HAn 1Y
FAIHT A b R AL M = s — 2 A BR A ],
HE54351°5 R01008,R01006,R0O1005, KikE K Fi4%5 ).
2 HEEHER
2.1 ‘BIERHS5RSERERE

A 3% 4 Ultimate AQ — C g #£ (250 mm x 4. 6 mm,
5 wm) ;s VBN 2 (A) - 0. 1% W R K W (B) , B E
Y Wi (0~12.0 min I 16.0%A, 12.0~23.0 min i}
16.0%A — 38.0%A, 23.0~41.0 min i} 38. 0%A —
55.0%A, 41.0~60.0 min I 55.0%A — 78.0%A,
60. 0~70. 0 minf}78. 0%A — 16. 0%A); it 1. OmL/min;
K% K 2230 nm (0 ~ 23. 0 min A A SR AL AT 25 FIAS
257 ) 87100 420 nm (23. 0 ~ 41. 0 min B 4830 3L 5 HY 4
FEEE AP EILEEFRRMEEZ)N 15,280 nm
(41.0 ~70. 0 min IFRGI SEH 2 £ R | 25 S50 BRI 52
o) 1= 181 4R - 30 °C; AR 10 L.

TR B X Lt VA YR A A VR TP o) R T VLA E
TS SATT B 3 1 UL 1o AT UL, 4 1 L £

mAU mAU mAU
160 160 160
140 140 R 140
120 120 120
100 100 100
80 , s 80 ‘ ' . 80 .
60 | s 4 60 | ; 60
40 3 J : 1, 40 |k I | i 40 ), |v
20 | L] 20 o 11 "’l s 200 %y o] o 8
| | LYY ful AU (SO F A, | VPN 1 W] | .
[} N (i I A N ¢/ min 0" FLV R IR Y, s LA it Lo ¢/ min o= AT I Tare I Y B J S A/ in
0 510 15 20 25 30 35 40 45 50 55 60 65 70 0 510 15 20 25 30 35 40 45 50 55 60 65 70 0 510 15 20 25 30 35 40 45 50 55 60 65 70
A C

mAU mAU
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60 o 60 2 ¥ i

40 OI | 8 40 L 1 ! l " ‘

20 iy | 200 MY | y

0 AN o s b b O SO, ol M _'_J_,._.u;._. o bl o e £/ min

0 510 15 20 25 30 35 40 45 50 55 60 65 70 0 510 15 20 25 30 35 40 45 50 55 60 65 70
D E

2
A BRAITRBSER B R RIER

CHBYF 3ARETFTARAERE 4 FTFTRAEZRE S EHF 6 HUWERLE 7. XAREM 8 FEM
A C-E. MHEsBEER(S NG Abf ik 23 E)

B1 SxkiEeEE

1. Oxypaeoniflorin 2. Paeoniflorin 3. Bisdemethoxycurcumin 4. Demethoxycurcumin 5. Curcumin 6. Tetrahydropalmatine 7. Dehydrocorydalin
8. Corydaline
A. Mixed reference solution B. Test solution C — E. Negative reference solution (lack of Paeoniae Radix Alba,Curcumae Radix and Curcumae
Longae Rhizoma,Corydalis Rhizoma,respectively)

Fig.1 HPLC chromatograms
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T8 et 1, 4 €0 33 W 357 ] 3K B A 8400 L o B Y R T
1.5, BRI AECI K T4 500, LB XoF RS V5 W ) 4 1o
LRI LA 8 b2 1 B4 ] s 0 T4 o

2.2 AiEHE

TR 53 X8 FR R T 48 R < 0 i) B 8 A xof Rt ot % 1,
WRRAE , HIM M) ol o i vk 3 ok 0. 526, 5. 172,
0.398,0.316,1.132,0.274,0.192,0. 118 mg / mL )R
AR R 285 U

TRA T HE TR A 2 S R A X R IE 459 2. 5 mL,
FH G £ B 2 SR AL AT 245 26. 3 pg / mL AT 25 1F
258.6 pg/ mL W EH AR LB K 19.9 pg/ mL, EH
AIEFEHTE 5.8 ng/ mL FE K 56. 6 g/ mL FETAR
LF 3.7 pg/ mL, ZEEER9. 6 pg/ mL % %
5.9 pg / mL ARG X IR S -

M TR ECE O LR AU S R L. 0 g, fE
RRAE , B HIEHIER S S INAM LB 25 mL, #RE
JEEE IR ET R HE B 45 min, BG4, FHRG AN E DR )
J i AT, UL, RIAS A A U

I3 XoF R A 5 AR - 2 2020 4F i € [ 2 B (—35) )
Hh G b LB R AL I T 20 AR T 4y i S AN B R R AR
AT SRR A RN 22 A 3 R B & A A
V] 28 7 ) 2 B X R VS VAR
2.3 HEFER

LM R L Bk B B I 2. 2 00 MR A 6 BR
49 0.1,0.5,1.0,1.5,2.0,2. 5 mL, &% 20 mL &2
R, M CBEE 2 750, R bric [ ~ VI &5
TR A R R VA, e 2. 1 TR gk A R AR A, LA
8 A I A 43 1 o R TR B (X, g / mL) Ry R AR bR | UG T
FCY) Y AEFR AT L 1 A5 SRR 1,

2 B2« 2. 2 0T (ot V2 R, o A R AR
FE 6, LR AT IF TR T AR A5 R LR 1, RIY
Ak B RAT .

AP HUA] — L (FE5 4 RO1008) FE 5 6 477,
F2 2. 2 0T T 35 A8 AR S VR, MR AR DU A | i SR
T P S T R, F AR R B S RSD L o 45 SR L
TR EELERL.

FesE PRI IR - BUIR] —It (L5 RO1008) B i | 3%
2. 200 F J5 vk i Al S R, 40 7 0,3,6,12, 18,
24 h BRI E i sk a5 & IF S AR A RSD A
SER L, RPN IARTE 24 h NERRE .

TR IR « BCEL A 8 P2 i o (R i 9
B 0.5 ¢ EBFRAE , 73 B % I AR A% BE VW
(A& S8 AEAT257 0. 372 mg/ mL AT25 3. 796 mg/ mL
WA LT K 0.308 mg/ mL, = A L H TR
0.226 mg/ mL, % # % 0.674 mg/ mL ZEH R 2 &
0. 188 mg/ mL, 25 & %8 % i 0. 152 mg/ mL ., % 2 i
0.094 mg/ mL)0.5,1.0,1.5mL, 4 343, 2. 211 )7
A R L 4% 2. 1 TR A3 SRR 5 L AT
SRR, IR INRE R S5 R LR 1
2.4 HEXKIEEF(RCF)MNE

LMK RFEI N RINRA X SER T ~ VT
HEREI A2 , 10 Skt ik ] R g T AR, DAL F AU B R i RNy
WS, 4L~ AT RCF,

fo AW, AW,

RCFw=2 =" 0w =, D

K DH AN S TTER , W, ok oA 853 T v
FE AR HA R A W T AL, W oA S ) R B TR
P HAt 7 Fp R4 RCF, 85 3 L3 2.

2.5 RCF A%

G ASORT (8 AT RS I 2. 2 100 TR A i
RIS i, Ak R BRI S 1T SR 8 AR o A s T, 5%
UltiMate 3000 % | Agilent 1260 % 75 %5 & A1 €533 13 1
Ultimate AQ — C,s# . Kromasil C,5#£ . Waters Symmetry
CgHEXT RCF FSE MR o 25 SR 7E M AU G i i 55

R1 SHIEBEAPSHESAENETEFERER

Tab.1 Results of content determination methodology of eight components in Jinfo Zhitong Pills

s SEXEER(=0) RSD(%,n=6) IAf B (%,n =9)

B35 # LB (pg/ml) r WEEAR  EARAR  RERAR 2pi&ES RSD
B B Y=8.070 1 x 10°X + 446. 1 2.63~65.75  0.9995 0.81 1.20 0.79 99,26 1.15
GEES Y=5.7875x10°X - 1017.5 25.86~646.50  0.9997 0.53 0.87 0.55 100. 01 0.51
REPALERE  7=9.0835% 10°X+571.2 1.99~49.75  0.9992 0.96 1.08 1.01 98.46 0.99
ERE RS &y Y=6.893 1% 10°X-748.6 1.58~39.50  0.999 1 1.02 1.13 0.98 99.08 1.04
S ¥y Y=1.1106x 10°X - 1 099. 5 5.66~141.50  0.9996 0.77 1.32 0.80 100. 14 0.87
ENELE Y=5.8700x 10°X - 681.9 1.37~34.25  0.998 1.05 1.59 1.03 97.20 1.30
EXh 21 Y=6.296 1 x 10°X + 1 107. 6 0.96~24.00  0.9994 1.10 1. 74 1.09 96.91 1.08
EE R Y=3.8197x 10°X+387.9 0.59~14.75 0.9993 1.14 1.87 1.20 97.89 1.56
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®2 KUEHSEZEZHIANSYHN TFHES AN KRERF
Tab.2 RCFs of seven components with demethoxycurcumin as

the reference substance

9 A S 5 5
P
[ 0.8496 L1751  0.7650  0.6187 1.1558 1.1064 1.8507
I 0.8368 L1797  0.7620  0.6127 1.1794 10860 1.7920
I 0.8472 11874  0.7621 0.6311 11875 1.1099 1.8324
v 0.8596 1.1864  0.7488  0.6112 1.1475 10680 1.7526
\ 0.8691 12128  0.7586  0.6249 11954 1.0972 1.8093
il 0.8434 L1787  0.7610  0.6195 L1681 1.0975 1.8111
X 0.8510 11867  0.7596  0.6197 1.1723 1.0942 1.8080

RSD(%) 1.36 115 0.75 1.21 1.58 1.40 1.88

AAAT T AT A E R LR
RKEOF LKW L EWA T RCF 435129 0. 853 3,
1.1857,0.761 7,0.6229,1.172 8,1.093 3,1.811 7,
RSD 43 5 H 1.12%, 1.21%, 0. 81%, 1. 44%, 1. 71%,
1.32%,1.46%(n="6).

Ak < A %8 W B 2. 2 3 YRS 0 R A R oL R
P HERE A2 T2 SR 8 B A 43 A WA THT AR, B BOR [F] AT IR
(25,28,30,32,35 C) % RCF BY 520 45 J A8 I AT I 45

T AT AT A R R R R
B EHROE LA S 5 RT3 RCF 43 3
70.8527,1.1838,0.7603,0.6162,1.1690,1.095 8,
1.808 7, RSD 43 5l N 1.46%, 1.19%, 0. 99%, 1. 20%,
1.81%,1.37%,1.89%(n=5) .

T < 2 G 2. 2 T TR A R I A TROE B L MK
P HEREI AE 10 5k 8 Al o3 Y WA T AR, 25 B4R [ I
(0.8,0.9,1.0,1.1,1. 2 mL/ min) % RCF #5104
TR EARAT 2 AT AR Z R
LWER EHEROER  FE T 5 Y7 RCF
23 9 0.852 3, 1.184 7,0.758 4,0.617 2, 1.175 1,
1.094 2,1.805 3,RSD 43 % 2}y 1. 20%, 0. 93%, 1. 23%,
1.55%,1.64%,1.19%,1.34%(n=5),
2.6 fFNAESSEIEIERNEAL

DL 2 2 WA 20 08 3R (0 i U g M 0, B 5%
7 UltiMate 3000 %8 | Agilent 1260 % =5 2% & #H 0, 153 F11
Ultimate AQ — C 4 . Kromasil C,4#£ . Waters Symmetry
Coo AT BEAATEG T ATEG T UL P A B R
LR EHRCE LA ERER LW aiggs L
FH 4 22 B R 0 i 068 1 R X 4% B SF ] 9 R FH A X £
P IS (B (R T2 0 5 A A 7 0 o 2 2R L 3

®3 AREIBIELFIARE & B8 X 6R B i 8 59 #200

Tab.3 Effects of different chromatographs and chromatographic columns on the relative retention time

&AL &tk R HF HHF REIFTAREAERT XX FT ENETHE ZE2FER FEH
UltiMate 3000 Ultimate AQ — C (4% 0.4732 0.616 4 0.866 3 1.1556 1.4389 1.5162 1.744 3
Kromasil C 4 0.4751 0.6203 0.8732 1.1598 1.4456 1.5237 1.749 6
Waters Symmetry C A& 0.4679 0.6129 0.860 5 1.150 4 1.4283 1.509 6 1.740 1
Agilent 1260 Ultimate AQ — C 4% 0.478 3 0.6227 0.8759 1.1627 1.462 8 1.5251 1.7556
Kromasil C ;4 0.4805 0.625 4 0.878 4 1.168 1 1.4659 1.5276 1.758 3
Waters Symmetry C 4 0.469 7 0.6145 0.863 6 1.1527 1.456 1 1.5127 1.7439
X 0.474 1 0.6187 0.869 6 1.1582 1.4496 1.5192 1.748 6
RSD(%) 1.03 0.79 0.83 0.57 1.01 0.48 0.41

2.7 QAMS X 55MR(ESM ) iZMEL R LR

H 3 4t (41543 531 4 RO1008, RO1006, RO1005 ) £
i, F% 2. 2300 T J7 VA A A SV MR HERE I A L i
SRR AT WA E A EE R A AR
LER BER EHROE KL EN K ER g
A, 3B DL ESM 1 QAMS ¥ T84 2 & & L R
SPSS 26. 0 GE 1A 5 A XF 2 Fp O vk A 4l b A T S A
A KB AE R LA 4
3 iTig
3.1 EEMNELZERSRASYIRIERE

SRR AL B S R AT R 2 E L =k

4

T H T IR P 2 A R T B RE R R AT
RE FATENTRE R 28, = EAER R, 2
R 2l s b T AT B R R L AR AT O AR 3 1t 1
T, 22 BB MAT Tl 2 kR, S A 2 H R A AR
AU RS2 2y B A L LR R
BTSN G N NS I 36 o Tl Y G o B e S VS
AR T T G LUR 25 B 58 o L R R 25 A2y
T 24 T35 310 =20 AR ST R e O R 2 B HE B R
Ji 5 BB LGRUN T IE R LB 2 A S M 5
B2 AT BT & AR I S AL AT 251 FIAT 254, LA I
ST 3 A R W SV E LR = o S
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F4 GHIEFEA P MM —N ZIFEMIMRES ENE
HZRIEK(n=3)

Tab.4 Comparison of the content determination of eight compo-
nents in Jinfo Zhitong Pills by the QAMS and the ESM (n =3)

RO1008 R01006 RO1005
e ESMi%  QAMS# RAD ESME QAMS:# RAD ESME  QAMSH RAD
(mglg) (mglg) (%) (mglg) (mglg) (%) (mglg) (mglg) (%)

FPAAEEE 049 - - 0 - - 0 - -
AAHH 0.747 0758 073 0.89 0.86 131 059 0.610 091
Ah% 769 7680 0.3 9.07 9.004 0.40 6337 6378 0.3
REFALEEE 0612 0596 L3 048 0500 120 0735 072 0.8
it 135 136 0.8 1085 LI4 087 160 L5909
kLt 0.376 0385 11§ 0451 0459 0.8 0319 0315 0.6
F4EER 0.5 0299 0.67 0353 0348 071 0237 0.4 0.8
£E4 0183 0.178 139 0147 0151 L3 028 0213 116

7 ESM ik A Sh AR R QAMS ik 4 — Ml B3k — A R 2],
Note: ESM is short for the external standard method, and QAMS
is short for the quantitative analysis of multi — components by single

marker. — indicates that the corresponding component is not detected.

AR R AR R @ w8 bR a4y, [R] B 3E HL
PR AR E 6T RS 2 45 Rl e b g e ] S o AR
m AP EEZRZ NS, LT &0 1k
FUR A BT i
3.2 BIEKMGERE

BRI LK R S AR AR, LA 4 i L3 AL g sl
FE AT EACAT T AT AR AR AR
REWER LR EHROER L EEEANE ERY
Or BRSO R EEAR bR AU (P BE . ) 175 %%,
S5 OGN T W 3% LA S M HLAH, XK A (0. 1%
?]J( Eié: ﬁfi ?fé\: ?&[1] -12,16,18] . O 1% @i ﬁﬁ :Ffé\: ?@z[s— 10,13,15,17] .
0. 1% WIRIF W) HAT 558 45 R O - 0. 1% W R K%
TR B AR A 28 X6 4 o Lk IR AL 8 ol s A3 1 o S AR e
T, (i B SR B o e A e 446 2. 1 30 1 9 3t sl A A
Rt A 1 AL 8 B s o3 i &t iR T R s
3.3 @A & ELEE

IR 2L 0 1o b 8 b L 25 A R BUR N
FERARAT, 43 TR P IO ) (B - 120 (959 LS )
75% £ 3100 R £ S 100 ) RN BT i Chn #A [m]
FilBAL13.07] 191015160 ) 4 B | 48 IR DA 7,
SRR EUAE R, AR R R E 45 min 5, 8 A H bR AL 4 Y
R TR BUR bk o MO B £ B A ] 2 B 45 min
YE MR i AL BE 72
3.4 FFEEM

AHFFE H R HPLC — QAMS 32 [ B 0 72 4 6 1178
FUH 8 B Lo 1 B i, FE ST T A IR ALY AR AR T i
SIATOT I A RO BEAR T R 0 A, HLARAE M BE 45 5%

HERf , AT T4k 1R AL 246 bR BT R 4 6

S 2k

[ BRHEERA . PEAREFRBHE(—F)[M]. L7
¥ @ [E 25 A5 oA, 2020: 1157 - 1158.

[2] 2 4%, 5paf . S0RAME 3% R R 2 2k gk b
o9 3 A marl)]. R#EHS,2019,31(4):29 - 31,

(3] #F %, 552, £5% . 2HhERALPZLLHFR UL E
SAr[)] e B2 R FFR,2015,17(4):40 - 42.

[4] A2318, A%  HPLC - UV M 2 Wbk Ja L P % 253549 4
2[J]. 48 %%,2014,24(4):251 - 252.

[5] ZET,%k # HPLC HMZAMhbRAPREHR LT EW
42(J]. FEHIF,2013,16(1):140 — 142.

(6] AT, RAR MhLm,F . —0l Sk E P25 Tdamm
B R[], o Hr & E,2019,39(11):1968 - 1979.

[7] ZHKEREARBB,F . —0 SRk BRI S]]
b E P4 & ,2011,36(6):657 — 658.

(8] x142R, M EE, T 4A,% HPLC HRMMNZTGHHH P
HHABF AN BFNE )] TEFE,2013,33(10):
1796 - 1797.

(9] 4%, 8L, 2 .5 . RRAFBEH P IANAHK
At F ()], R2,2014,36(2):358 - 362.

[10] #Em,8 &, 955,55 . aFHHORERBBEFTA

ZRaEm ()], REPE,2019,36(5):504 - 510.

[11] Zm 2, A4, Rakak . F 80848 &5 % B o 2 AR 2
¥ 5 A R[] P 2h,2013,35(2):324 - 327.

[12] & M, RET,EZRF,5. FREAMIFEFRRZHE
FAREHM T EE R ERSEENYR(]]. PRERS
7 5 2 & ,2016,22(4) : 50 - 56.

[13] 2 #fik , XA 4, 5 32 %, 4 . ROAE & 2R AR & % F) il
REFHM P INASGEZ]]]. S LFRRMRE,
2005,33(3):309 - 312.

[14] FHS , B4, BTH,F . ZHFTENEDHERRA®Z
EHEMEARENERRL[I]. FE P HEE, 2014,
39(11):2000 — 2004.

[15] #0632, =, 84 HPLC M2 2 HRER £4 4
BA P EREENA NS E[]] AR T kA, 2016,
37(21):313 - 317.

[16] # & . HPLC 3 & R Bl = 3L 254 P 5 A% A 4 mid
F[I]. o &,2015,35(8):1403 - 1407.

[17] AR, 23 E & 3 5 HPLC FILEEY KB435
TAEhwmm e 2] B e A& E,2015,35(9):
1591 — 1595.

[18] A#4F, 0k M, BB, F . SR0RME L EN T LWk
HA P TR FEREED BN S E[]]. RAFUHRS
FF&,2015,27:2074 - 2078.

[19] %) &2, bk, § A, % . FHREHREH(Q— Marker) :
PR E R A A ] P32 ,2016,47(9)
1443 - 1457.

[20] *F B, FHZ, 94X, F . ATERNP B REFEDN
EIRBAFRHRET]. 3 2%,2019,50(19) :4529 - 4537.

(SR H 91 :2021 = 11 - 20;4& 71 H 1. 2022 - 02 - 10)

75



