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H E A ZIRNEFEeRAORET2MHERMEET LEH-3-0-E5HF) A FERLERS (ZASAM ] BHA
B FAR T AR DAENF %, Fix: R ABZRMEE %, %4 % Welch Ultimate XB-Cg, i35 48 4 T AF-0.1 % 55 B4
i (BRJE M), iag A 1.0 mL/min, 238 % 20 °C, A0k K 4 270 nm, 3EFF A 10 uL, 4R F T WL EH-3-0-ZF B —4A
FHAER | B AER AR | AR ] 6] Bk B 2036 B &%) % 172.13~860. 66 pg/mL(r=0.999 7) .15.33~76.66 pug/mL
(r=0.999 8) .12.81~64.06 pg/mL(r=0.999 3) .5.90~29.52 ug/mL(+=0.999 3) .5.12~25.60 ug/mL(+=0.999 2) .6.71~33.57 pg/mL
(r=0.999 7) , | FE % %] 4 0.08.,0.01.,0.01.,0.01,0.01,0.01 pg/mL, & & &5 %] 4 0.27.0.02,0.03.0.03,0.03.0.03 pg/mL; 4 2 & |
R T XA RSD 3 T 2.0% (n=6) ; e AR =K 5 55 A 97.54% ~100.25% (RSD=1.07% ,n=6) ,96.90% ~101.91%
(RSD=1.73% , n=6) . 96.24% ~102.89% (RSD=2.32% , n=6) ,97.04% ~102.18% (RSD=1.82% , n=6) . 95.06% ~97.73%
(RSD=1.18% ,n=6) .95.59% ~101.40% (RSD=2.29% ,n=06) ., %t %7 ik Z A Wik IRAEMAR T LMAF, TR T s
b ET LW EH-3-0-Z 4B A58 [ 184 JHAR 1 S48 1. 4% E e,
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Quantitative Determination of Two Flavonoids and Four Phenoquinones of Huoxue Cuyu Capsules by
HPLC

CHEN Dan', LI Ke’, LU Maofang’, HOU Xi’, LI Ruocun® (1. Xiangtan Medical and Health Vocational and
Technical College, Hunan Xiangtan 411102, China; 2. Hunan Academy of TCM, Changsha 410013, China; 3.
School of Pharmacy , Hunan University of TCM, Changsha 410208, China)

ABSTRACT OBJECTIVE: To establish a method for simultaneous determination of two flavonoids (rutin and kaempferol-3-O-
rutinoside) and four phenoquinones (dihydrotanshinone 1 , cryptotanshinone, tanshinone 1 and tanshinone Il ,) in Huoxue cuyu
capsules. METHODS : HPLC method was adopted. The determination was performed on Welch Ultimate XB-Cis column with mobile
phase consisted of acetonitrile-0.1% phosphoric acid solution (gradient elution) at the flow rate of 1.0 mL/min. The column
temperature was set at 20 °C,and detection wavelength was set at 270 nm. The sample size was 10 L. RESULTS: The linear range
of rutin, kaempferol-3-O-rutinoside, dihydrotanshinone 1 ,cryptotanshinone,tanshinone I and tanshinone Il , were 172.13-860.66 pg/mL
(r=0.999 7),15.33-76.66 png/mL(r=0.999 8),12.81-64.06 pg/mL(r=0.999 3),5.90-29.52 pg/mL(+=0.999 3),5.12-25.60 pg/mL
(r=0.999 2),6.71-33.57 ug/mL(7=0.999 7) ,respectively. The limits of detection were 0.08,0.01,0.01,0.01,0.01,0.01 ug/mL. The
limits of quantitation were 0.27,0.02,0.03,0.03,0.03,0.03 pg/mL, respectively. RSDs of precision, stability test and repetition tests
were all lower than 2.0% (n=6). The recoveries were 97.54%-100.25% (RSD=1.07% ,n=6) ,96.90%-101.91% (RSD=1.73% ,
n=6),96.24%-102.89% (RSD=2.32% ,n="6),97.04%-102.18% (RSD=1.82% ,n=6) , 95.06% -97.73% (RSD=1.18% ,n=6) ,
95.59% -101.40% (RSD=2.29% , n=6) , respectively. CONCLUSIONS: The method is sensitive, rapid, simple and has good
reproducibility. It can be used for simultaneous determination of rutin, kaempferol-3-O-rutinoside, dihydrotanshinone I ,
cryptotanshinone, tanshinone I, tanshinone Il » in Huoxue cuyu capsules.

KEYWORDS Huoxue cuyu capsules; Rutin; Kaempferol-3-O-rutinoside ; Dihydrotanshinone [ ; Cryptotanshinone; Tanshinone I ;
Tanshinone Il ,;HPLC

A JEG I A B BOR TR — 5 (No. iR} £

2[22000068]0;(;(3 ) R b BE 2 )R b BE 2 B R i H MR A B = HEYE S Mkt
o 4 ; P T
TSR L. DRSETIE - oh 24 R TF o 24 ot Eﬁimqjm%tﬁqﬁ“‘ﬁ@f{?? TR
Y. HL:0731-55573978, E-mail:252916321@qq.com i A T S AR 2 S . Horp, =Bk
R AP L. BRSO P A T S B 2 SRR S MRS 2 g A
HIBFFE. M35 0731-88807491, E-mail: 17848689@qq.com L FT AT SY B A ST T RN 3 i A A A v =

HPEZGE 20194755 30 B 1410 China Pharmacy 2019 Vol. 30 No.14 - 1931 -



£ RV F A 5 RIS A R R OB (A
(HPLC)Y. %75 2 E8E A AERE A (AP
I FIZE S22 S 20 15,
S i LA B 6 A RS s B HR B B 2 B (A T
Wik 2R I 2 -3-0- 2 M TAE ) HAT RAF A I 119
PR, ¥ 093205 1 EEAETE R o T — 4R R
A KCE AR N 1 R E % o T R
B-3-0-= A . AP0 1 B2 2 1
FYZ W55 6 Bl 9 HPLC ¥, BURIE LN T

1 #7#l
1.1 {28

LC-20AT % HPLC ¥ ({2 #f LC-20AT % —JC % |
SPD-20A UL A& 2% . 7725i-049 B a3 FE %5 ) Lab-
Solutions 6.50 SP1 & 41 T /4 ( H 4% Shimadzu 2\ &) ) ;
XPE105 B -5 73 Z — 20 B KF- (B -1 Mettler-Tole-
do 2~ ) s HX-06 R A 5 i vt (aRDUE (5t a B A
FRAF]D .

1.2 Zam AGM5iRF

T AR e G e 2 B 25 0F 5 e ol 1 == 1 ol
#45:20161210,20170305,20170312, 20170319, HLA%
0.56 g/t , NS A7 Rg, & ik : =4.0mg/br, PHS 1.5
it =04 mg/hr) ; L2 (5 : 20160501 ,20160820
20161001, 20161212) \ F 25 FL 25 bf (HE 45 : 20160612,
20160911, 20161105, 20170110) . FF 2 25 ¥ (#t = .
20160515, 20160725, 20170118, 20170126) . ¥ K 24 #4
(15 :20160501,20160911,20161212,20170104) 24 iy
H R b 25 JURE B 254 BN A, 201 R 48 v B 25 e
AR BV E , £ HOIBHE Y — & [Panax no-
toginseng (Burk.) F. H. Chen] ) THE R FIARZE FHEFY
IR FLE i Centella asiatica (L.) Urb. )0 T 14>
B 2N ETERHEYIFF2: [Salvia miltiorrhiza Bge /T
SRR ZE MK ERME IR [Sophora japonica L.
TRRAEET S A 5 ™ T X B (65 £ 100080200707, 46
J&:90.5% )W F B L 2 R E AR B, 11 A5 T -3-O-
25 A M A O BE AL (4 5 . MUST-17040507, 40 FF -
98.16% ) . A0 1 XF B (L5 : MUST-17032705,
4ifF 1 98.40% ) TSN BE AL (L5 : MUST-17030403,
4 .99.34% ) JIZ 1 % (LS . MUST-17030210,
4l BF . 99.09% ) FF S %) B (35 . MUST-
17101811, 4% : 99.33% ) ¥ A BAR = AR E YR
RN s I (30~60 H , #1287 T, B 245 4 B4k 241K
FIABRAE,#5:20160118) ; Z 5 M (a4l , HEE . 2
T oAl K R Aok
2 FiEEHR
2.1 BigEHt

3154 . Welch Ultimate XB-Cs(250 mmx4.6 mm, 5
um) ; PLZE (A)-0.1% BERRTE W (B) A i shAH , 6 B2 B
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(0~10 min, 15% A; 10~30 min, 15% A—21% A; 30~
60 min, 21% A—75% A; 60~75 min, 75% A—15%A) ;
Tk : 1.0 mL/min; #9320 °C 5 RIS : 270 nm; JEAE
H#:10 pl.
22 BRAFIE
2.2.1 WAX MR BOY T (LA -3-0- 2= b
T ZELE 1 B PESE ST PSR
fmi i, 4 A E T 25 mL I i B A O A R
SRR T N E-3-0- =T AST S 1 BT
Zil FFSE 1 PS5 R EE 5 5 R 8 606.6.,
766.6.640.6.295.2.,256.0,335.7 pg/mL B0 — X BE i It
W G R IR A B R IY 25 | mL, &
T 10 mL & A, I BEE 45, 3R 50 A9 T LI AR
Wy-3-O- 25 Wi AT . & P& 1 B Sm FE2S0
TS T L5 5% 40 3]k 860.66 ,76.66 ,64.06 ,29.52
25.60,33.57 pg/mL AYTRA X IR S
2.2.2 HHKMER BUS A AR RE N Y, WA (i
=500 RS FRE0.7 g, BT 100 mL [ B H, i
[ 50 mL, INAAEG 1 h, G4, Bt UE e T, skt inid
KR, FRET O ARG R WERAE (3 g, 30~60 H ,
AR 1.2 em) , KPR TC )5, N L REVE , Wt 28
VMG 30 mL, Z& T, FRIE i H B A 9 2 75 22 50 mL &
A, #8571 0.45 pm SALIE RIS RL , VR A HE A A
2.2.3  FATEXTRAFSIE  H&RE S 028 T ARy Ll
o3 S B B PR 2 250 BRER K 25 84 1 B MR o PR AR
“2.2.27 TR 7343 B B2 2 b RN B K 25 4 1
BH 1 X HE T
2.3 RGEAMRE

FE TR 2,27 T T YR A 0 HE S VA TR A s TR
B BRI AS 10 pl, 452,17 300 (0,335 S e REI
R EEE . R B AR AT AR A 22 ]
R B 435 R e 22 [) A5 3] 40 28, © ol Al 0 1 4 8 >
L5, AR U T KT 5 000, UL 1,
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Note: 1. rutin; 2. kaempferol-3-O-rutinoside; 3. dihydrotanshinone
I ;4. cryptotanshinone; 5. tanshinone | ;6. tanshinone II
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24 ZMEXRER

FE R 2.2. 17100 FIRA T B SR 0.2.,0.4.,0.6
0.8.1.0 mL, 2> #'# F 1 mL &, i F B e 25, 357,
RIA5 ZR AR A X BE G VS W o G %85 B R TR A % R,
VEWAS 10 pL, 22,17 I B (g S e RE I 2 | T S 0T
L DARRI AR 2 Jo 1 e B (e, pg/mL) A A AR e 6 T R
() NOAEAR A TERAE B, ZR M6 R A R 1,

Rl KUEXRERER

Tab 1 Results of linear range investigation

TRl A )i r AT, pg/mL
BT =15 4951+24 060 09997 172.13~860.66
I E)-3-0- A kT y=10015+5 2288 09998 15.33~76.66
It:gie il =15 687x—22953 09993 12.81~64.06
I&fH5H y=24T10x—11013 0.9993 590~29.52
J150 1 =23 286:—7 9306 09992 5.12~25.60
F5EL =30 109:—6 191 8 09997 6.71~33.57

2.5 WANRSESEMREE

B2.2.17 30 R A6 BE VA TGE B A5 ELRR RE 4%
“217IT S AR E SR AN . S R
3t LA, AR R s MM Ry 100 LA F e PR, 4
BT LA B-3-0-Z=F/HTT  EFH S 1 B
B FF S0 T PS8R I R 4351 4 0.08.,0.01
0.01,0.01,0.01,0.01 pg/mL, & & BR 43 51 4 0.27,0.02,
0.03.0.03.0.03.0.03 pg/mL.
2.6 RBEEILR

B2.2.17 W N RA T RS BGE &, 32,1750 F (8
T A5 FE SRR 5 6 WK, 0 SR TR . &5 58, 2 T 1l
AW-3-O-EF M . A2 1 RS S0 | F 2
I FFZ0 1,0 1 AL A RSD 43 51 4 0.78% . 1.22%
1.67% 1.87% .1.92% .1.16% (n=6) , 32 WAL #k5 55 BiF
K47
2.7 FREMRLE

B2.2.27 0T A i W (FiE5-: 20161210) 38 4,
ST ER N ACE 0.2.4.8.12 .24 hiFHE“2.17 31 T {25
SRR E e SR TR R, 255 T L AS R -3-0-2%
TR . A2 1 RS ST S
I T AL RSD 4> 3110 1.32% . 1.25% . 1.64% .1.98% .
1.51% . 1.49% (n="6) , 3= B AL i 75 W A =50 T il
24 h NFEARE .
2.8 EEHIKE

BORE i (A5 1 20161210) 38 45, 326 477, $%2.2.27 1
N7 AR S VA TR, 2. IR (g A BERE I
TE ORI T R AMR I T A RE S i 455, T,
INASE-3-0- 2=/ &S 20 1 RS20 20
I TSR L 55490k 37.82.1.93.1.03.1.18 .
0.50. 1.07 mg/g, RSD 4% % 1 1.57% . 1.92% . 1.20% .
1.41% .1.64% .1.09% (n=6) , RAA T EREE R,
2.9 IR IR

B A e (5. 20161210) 38 4=, FL 6 4y, 43

HEZED; 2019455 30 4 14

FMAFE T LA E-3-0- 2=/ . A -2 1 BFt
S FYS0E T S T BE A M I e i 2
R AR JBORE 12 a2 i 4 0 o, o i b 1 s 1 ]
“2.2.27 WU 7 i A Ul VR T, PR 2.1 T S A
A R RE DN 72 , T 55 0 AT R R B BT 25 2L T
*2,
Fz2 MERKRRIEER(n=06)

Tab 2 Results of recovery tests(n=6)
. Wbk, HESGE, WAZ,  WEE,  EERK FEMEE RSD,
T‘HWﬁ%]\ g mg mg mg 44— % Wﬁ“—, % %
BT 03531 133542 142650 27.6061  100.05 9898 107

03544 134034 142650 277037 1005

03559 134601 142650 275815 9899

03581 135433 142650 275352 9.8

03527 133391 142650 274584 9898

03515 132937 142650 272074 9754
UZER-3-0-5FET 03531 06815 07810 14383 9690 922 17

03544 06840 07810 14535 9853
03559 0.6809 07810 14610  99.12
1
1

03581 06911 07810 14607  98.54
03527 06807 07810 14766 10191
03515 06784 07810 14620  100.33
5N 03531 03637 03906 07656 10289 925 232
03544 03650 0396 07637  100.68
03559 03666 03906 07425 9624
03581 03688 0396 07512 9790
03527 03633 03906 07504  99.10
03515 03620 03906 07474 9867
RIS 03531 04166 04458 08656  100.72 10010 1.82
03544 04182 04458 08637 9993
03559 04200 04458 08755 10218
03581 04226 04458 08652  99.28
03527 04162 04458 08684 10144
03515 04148 04458 08474  97.04
el 03531 01766 02067 03756  96.27 926  L18
03544 00772 02067 03737 95.06
03559 01780 02067 03755 9555
03581 01790 02067 03762 9540
03527 01764 02067 03784 97713
03515 00758 02067 03774 9753
FEHIL 03531 03778 04056 07756  98.08 9830 229
03544 03792 04056 07837 9.3
03559 03808 04056 07685 9559
03581 03832 04056 07852 99.11
03527 03774 04056 07664 9591
03515 03761 04056 07874 10140

2.10 i MRS
2.10.1  AgEFEEEE BURESL (L5 : 20161210) i i, #%
“2.2.27 WU R kil g R T He 2.1 IR g A
[ 3443 5124 Welch Ultimate XB-Ci5(250 mm=4.6 mm,
5 um),Kromasil 100-5-C;s (250 mmx4.6 mm, 5 pum),TE-
CHI C;5(250 mmx4.6 mm, 5 pm) [FEREI & , 10 35 04 1f5 A1
FIAMR AT AR o 5 R LR 3. S5 IR, M
TEAE A — R B, AL AR R I BR , R
i A R4

2.10.2  FERHE L

BORE &y (HEE:20161210) 38, 3%
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*3 MAMKEER
Tab 3 Results of durability tests

BT IZR-3-0-£F ZANBH 1 BII5E 5 | Fi5E1,
B e, FHE, RSD,  frE, EHE, RSD, &, CEBE, RSD, &R, FHE, RSD,  fE, PHE ReD,  fiE, CEHE,  RD,

mg/g  mglg % mg/lg  mglg % mg/g

% mg/g  mgly % mg/g  mgls % mg/g  mg/g %

(i} Welch Uldmate XB-C,y 3772 3767 0.63 98 192 313 L0l

1
Kromasil100-5-Cys 3741 1.86 1.10
TECHI Cg 37.88 1.92 1.04
R 18C 3768 3769 0.03 191 191 080 1.03
20 C 3170 1.93 1.05
nT 3170 1.90 1.05

436 120 L6 276 057 055 381 1.08 1.06 1.4
115 0.53 1.06
1.14 0.54 1.05

111 116 LIS 133 056 057 175 1.07 1.05 145
113 057 1.05
115 0.58 1.04

“2.2.27 TR 7 il H R A R, He 2.1 T R A
CHETRLAT 4 18,20, 22 °C ) HEREIN A2 , 1t Sy e 1A AR 4
MR TR i AR AR 3. SRR, Mk
He— B FE I Bh I, AR R R 00 R 4R R e
PERAT.
2.11 HmEENE

B4 ERE ShoE R, 542,227 T Jr vl A5 i i v
W, % 2.1 7T 3 25 AR HERE I E P4 TN E 31Kk, 1
SRR AR AR S o i S5 R R 4.

x4 HMEENELR(n=3,mg/g)

Tab 4 Results of content determination of samples
(n=3,mg/g)

s FT  IER3-OXFMT  ZEASEIL BASE ASE] AZEIN
20161210 3187 1.95 1.04 116 0.55 1.05
20170303 3751 1.89 0.98 120 0.53 L1
0170312 3696 181 092 121 059 116
20170319 3121 1.84 0.94 114 047 1.09
Tl 3139 187 097 118 052 L1
RSD, % 097 285 5.02 262 9.81 349
3 i

L2015 A R L 25 30 (—30) FH2 MoK B i
TR 7 yE PO A A5G SRy R PRI E TR T
INZE W -3-O-2F M . S0 1 faS 20 2
I SIS0 25 6 R o i &
3.1 MERL S HIERE

AKIrh P2 MK 2 . BFE R, P2
i pa e S NN ORI RPE e TR R = 2 [ [N
BIRAERRIS A7, Y B B B2 = B T A DX R A
HCH | RERHLLE 1 4 Rk B A R R AR | 7 1L VS A
FALII T W 55 2 22 MR, DR L A 0, AT T R
I PR R A 5 X 4 i €0 R A BR AT L T R AP M (0 R A
BR TR 8- PN Tk e T B P ) 40 0 €0 3 20 BR D A A o 91 T
YERT, Fop BRP Sl e i ™ BORIT S T il
A5 -3-O- 2= WET Y 0 S o3, Forh ™ T REREIRE
Y I A ) SR A e, BEERE AT ), v R
B IAUEE ATR YT RN TR 5 L1 AS ) -3-O- 25 Bl R i 1
- LA R A G5 TS, s i AR A 508
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AL Ty R ABRZG A BT O R EEE R AR RS R
PSS HZE . AR AT Ot =& RS R R AT
KT 0 f e A TR s &S | Ba S 2
P20 1 FHS 2P e EE R, 2015 4F )R
(b E 2 (—38) FH2 o 5 e AR bRt e S
FOTORMK B & B E R AR, LA -3-0- = bl
K Y g — SRR A R, e R
TN E-3-0-2EFMET A FEE | BB S
B T FFS T 55 6 o257 75 S o
3.2 MM AKHERE

ARG RIS AR T L AS B -3-0- = AT .
PR RN COR e TROR S I ISR Tl | N AR 5
SREEAT RN . A5 T I B K K R 257
nm, A1 -3-O- 25 B 1T I B RIS 4 344 nm, 4
S 11 o 5 B PSR G K R 270 nm, — A+
1 R Ry 240 nm, PRSER T BRI
WA 245 nm, £ B3 F R OB R &N AR TA] Bl +¢
FHZE R 34N (245,270,344 nm) , % [l — izt i
PEATINGE , X HEER 40 B BRISARESOR 45 o0 e A T
ZEATI . S5 TE IR RN, 45 i RE S
FIFELR Ay, B KT 15, FERUE 76 270 nm K
ARSI, 25 B i A R, R A 270 nm A
Fer Iz
3.3 mshiERITEE

AT HTHAZ BE 2015 48 iR [ 25 ) (—30) FH=
FRE TR B s, i T -k L 2 015-0.02%
BRI . CG-0.1 % W FR S RN 7 B3O . 4551, L
15 -0.1 % Bl 1 15 YA 0 59 KL 11 00 3 e 3 5 5 B D T e
If o BB BR AR E T FR i shARER B
250 6 Bl Y REAT RN B AF I 53 B o
34 M RIBEH & ENEE

FFZ PR S F 2N AR S, Bk )
FEEEMRAEGY) . AR RIS 2015 4 iR
L) (—FB) S SRR 2GR B il IR i Y, R
JH VRt P b 3, P AR O B R b . A5 OR R
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BUR R s 2%, R 2 A kg, AR RS S5 A
AR ETEIETC S ER A A B . DR, AR e B TR R
FACA Y5 TR B 2 B4 i ™ A W B ARk, R
FH R MR R X A3 bt 27 7 4 8 iR A ST R
X SR W e 1 FH o L G i A AR S B R R A A 2 e
FHEAEMAT T e . 255 &I, 3 R MM (3 g, 30~
60 H, N4 1.2 cm) LA £ 30 mL PEA TR, 13 4
S RN S P Y S A R EN A Y R N
1.5, PR e 2 Rt iR AR A B 1 il 25
35 BEMNELERST
HH 2% 4 FTAL, BEAE R, Th B R 2 B A3 1 % 3 T
FERRIE RSy LIS T S s, HoA TR 22 5 Dy,
RSD 4 0.97% , 111 4% By -3-0- 2= &5 i &% & 1 RSD
2.85% , VLI BT RAL G W ICHRE o FHZrp 4 R EERR R
RGO LA ) 25 RO, UL R AP S 1 P2
I (RSD /345149 5.02% 1 9.81% ), HFF S 1 & & &%
o B TFASFERIEAPFS 250 Sk R b PS8 4y
TR ZE SR, R XS0k IR T R
Pl
L5 A AT T A ST ) HPLC 7 52 M e 452
YRR (B PEAT, AT TG i fe @ e g v T LI 4%
1-3-O- =W . A2 1 P2 P20
PSR 110 B 6 04 ] B0
S STk
[L] RBRAS, BRRNAE , 1A 00 e A et S5 i 573k K
FURBL TR A 52 A [0]. oF B 52 8 o5 A 32 42 &, 2013,19(4) .
270-273.
[2] 4B, AW, A, 5 06 nie SRy TS
AR 30 (l[J]. 3 o B ¢ & ,2012,28(2) :32-33.
(31 BRFE, 2500, f505 , 4. HPLC W [ml il & 1 M4 g he e
o5 A BTGP A 1 B [I). 25 AT 22 &, 2017, 37
(12):2185-2190.
[4] F5, W, 50K, 5 AR T A T A2y
A2 ERVE AT ST R R (0], F 3£ 25, 2018, 49(18) : 4461-
4467.
[5] MERLMZEG o P RAREFE SR —30[S].20154F
JiAG BT ] s 2R H i, 2015:76 . 354.
[6] R, whA i, HIARER, 5 B ROBAR Gk RN g FH2

HEZED; 2019455 30 4 14

[10]

(11]
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[15]

[16]

[17]

o 1O FK PN A B RR Ik B A3 10 3 (D). 25 4 A 4%
&,2015,35(6):991-996.
TRE AL SEE, FEYE , 5. HPLC [RIHINE PFSoK it M
M 5 Bl o 5 (7). B 52 B o ) 5 42 &, 2010,
16(15):34-38.
FPSCHE, N4, ARZAE, <5 RO € 3 I A [+
AR R tp A T S 2 B EE %,
2017,28(3):709-711.
B, A IR, 5 2 5 B R RS U 0 4 [T].
¥ 2 25 )5 ,2017,20(12) : 2251-2254.
AR BE /NGRS , 5. HPLC 32 7] B 00 5 S e 3 ol
AT R 8 Bl 2 A [0 ) 25 5, 2018,29(1) £ 33~
37.
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