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 E BT NS ERNE R R POEE FT ORSEFB A AERS AR AE. Tk R
A & aoat ek, &4 Hypersil GOLD-C5(250 mmx4.6 mm, 5 um) , %348 % P 82-0.35% % éﬁ&;ﬂi‘@:&(ﬁﬁ’“%ﬂm) Al ok
K 4280 nm( B T ASIEEH B3 53 AR ) 230 nm(F 253 ), 4238 % 30 °C, Ak 4 1 mL/min, #4524 10 uL. A3 2534
NAY S P T AMEH B H 53, m#ﬁuéﬁ#mﬁxilﬁ% FREAR Gk A% G4 GRS AL Rk IR AT AR AR IR
B F 49 %6 , S B AR xR B B R AT AR R 34T G T AR, AMEEMNE AR D HF AT, 0 SRR T LA AR R S
b SR E MR R SR IATIOR . &R z\mw&\aﬁ BEARTLISHHF BT ASEFB 5 AERGRETR
JE 4R A2 3.97~119.22 1.96~58.68.2.39~71.64.1.92~57.51.0.54~16.24 ug/mL iE B A& % 2 BIF(r=0999 1) # % E T4
M AL E MK I 09 RSD 3 /N T 2% ; T ¥ A & h 97.20% ~98.07% (RSD<<3% ,n=6)., WA 535 h MAY, BT KRGS
B A AR 69T AR E B F 250 4 0.554 6.1.815 6.2.489 3.5.423 2; f£ R ) &3 £ T A AR 45 E B F FoAn s 4R G o
R84 RSD ¥/ T 5%, KA —m %3k 5 s rik o 5043 10 3B £ 7 A5 5u P A Fh o (IR A 98 ) - F oy Aastiz £ 465l
BT 1%, \Fr 7 ik R —5, 4. R xAEH i S B, TR TR BN EE £ R P 5 IEARE R 04 .
KEI CRWE A SRk G 3R B T ORI B 5 ARR S uRAR Gk AR

Simultaneous Determination of the Contents of 5 Indicator Components in Yanyan Tablets by QAMS
MA Changhao, LI Huaiwei, TONG Guiping, MA Haichun, FENG Siteng (Heze Institute for Food and Drug
Control, Shandong Heze 274000, China)

ABSTRACT OBIJECTIVE: To establish QAMS method for content determination of paeoniflorin, rutin, oroxin B, baicalin and
cinnamates in Yanyan tablets. METHODS: HPLC method was adopted. The determination was performed on Hypersil GOLD-C;;
column (250 mmx4.6 mm,5 pm) with mobile phase consisted of methanol-0.35% phosphoric acid solution (gradient elution) at
flow rate of 1 mL/min. The detection wavelengths were set at 280 nm (rutin, oroxin B, baicalin, cinnamates) and 230 nm
(paeoniflorin). The column temperature was 30 °C, and sample size was 10 pL. Using paeoniflorin as internal reference, relative
correction factors (RCF) of rutin, oroxin B, baicalin and cinnamates were established. Effects of different chromatogram system,
chromatogram column, mobile phase proportion, flow rate and column temperature on relative correction factors were investigated;
the chromatographic peaks of the components were located according to the relative retention time. The content of paeoniflorin as
internal reference was determined by external standard method, and the other four components were determined by QAMS, and
then compared with the results of external standard method. RESULTS: The separation degree of each component to be measured
was greater than 1.5. The linear range was 3.97-119.22 pg/mL for paeoniflorin, 1.96-58.68 pg/mL for rutin, 2.39-71.64 pg/mL for
oroxin B, 1.92-57.51 pg/mL for baicalin, 0.54-16.24 pg/mL for cinnamates (#=0.999 7) , respectively. RSDs of precision,
reproducibility and stability tests were all lower than 2% . Average recoveries were 97.20% -98.07% (RSD<<3% ,n=6). RCFs of
rutin, oroxin B, baicalin and cinnamates were 0.554 6,1.815 6,2.489 3 and 5.423 2, using paeoniflorin as internal reference. RSDs
of RCF and relative retention time were all lower than 5% under different chromatogram conditions. Absolut relative error of four
components (except for internal reference) in 10 batches of Yanyan tablets sampled by QAMS and external standard method were
all less than 1% . The results of the two methods were identical. CONCLUSIONS: The established method is accurate, rapid,
efficient and inexpensive, and it can be used for simultaneous determination of 5 indicator components in Yanyan tablet.

KEY WORDS Yanyan tablet; QAMS; Paeoniflorin; Rutin; Oroxin B; Baicalin; Cinnamates; HPLC; Content determination
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sis of multi-components by single marker, QAMS ) J&¥5
R 3 — AN MBEH S NS, ST Ay e
3 22 [A) AT RFRASE T PR =, P o AR O A T R -8 A,
2R3 B B IR AT A b g T 22 T T s o s
XFREGTHIEFEZ KB A R IR0, 20T R 2
FATFZFP25p Al 0] (0 B s 22 10, H. 2015 4R ¢
2Ly (—FO B S R . T, S AR
HITHE R, P B AT R AE T T, R )
SRR R AR IIBRETY B B S R X S b Y PR IR S i bk
BT, 2R FH QAMS 35 [R] B 5 M 48 e 13k 5 Bl o i
i, iE 2P e M AR R I BT s s v AR s T

i RS
1 ##
1.1 88

1260 H w2 25CRAR €23 43 | 1200 HY & S50 AR €23 1Y
(2[5 Agilent 2\ v ) ; LC-2030 U 25 %0 W AH (0,38 A ( H 4
Shimadzu 23 7] ) 3 XS-105 A, F K (H 1 Mettler Tole-
do A Hl) s KQ3200E 78 i 75 I8 v Pk (B 111 ol M 75 A%
PR ] s Milli-Q U 4l /K ML (£ E Merck 23 H ) o
1.2 Zm5ikH

AJ 257 X BE A (HiE 5 2 110736-201842, 21 FF .
97.4% ) 7 T XF BESL (HE 45 2 100080-201409, 46 JF -
91.7% ) AW IETT B X HE 5 (it : 111915-201603, 41
FE:91.9% ) EEE T B (it 5 111715-201720, 2%
93.5% ) . REE R X HE i (FiE 5 - 110786-201604, 46 F .
98.8% ) ¥4I [ H L £ i 24 S A A B 5 YR (il
PSS 20w s BRI (a4l , K E RS W fk 221t
A BRAF]) 7K ALK

M98 F bR R i (205« S1) P A T Fi B 211 751
A0 TJ5 20 A TOHEMR 58 5 A il ok A LLAR 4 24 R
W o W A T R R (R BRI R 1.

x1 HFUERER
Tab 1 Information of samples to be tested

%% #5 I Hik %% #5 ME A
A KK 026¢ Fooo070507 MK 025g
B 180100 KK 025 ¢ 20180204 EBAR  025g

CoImon  HRE 025¢g 07210 HiKE 025g

D

E

180200 KK Aif e BRE S 025g
18032031 BN 026¢ 1802024 MR 025

2 AEEHR
2.1 ‘iEEH

4, 3% ¥ . Hypersil GOLD Cs (250 mm= 4.6 mm, 5
um) ; WA B (A)-0.35% BB K 7AW (B) , 16 5 ok
56 (0~25 min, 309% A ; 25~50 min, 30 % A—43 %A ; 50~
70 min, 43% A—45% A; 70~85 min, 45% A—30% A ) ;
K1 - 280 nm (7 T ARMIMEF B B4 AR )

— — T D
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230 nm (ATZ54F) s AL : 30 °C 5 ¥tk : 1 mL/min; FEFE 5L .
10 ulo
2.2 BHEHEIE
2.2.1 IRGXTIRGEW AT AT ORI
17 BB ST R RR A X BRI i RS, I H B
SV A T B3R 5 R B A3 T R R BE 43 ) 0.198 7
0.097 8.0.238 8.0.191 7.0.108 3 mg/mL [ 88— Xf H& i
T 590 K B BRI A S i, B T IRl — 10 mL
s o FR R R A 3 5 R Ao B R 43 N
39.74.19.56,23.88.19.17 ., 5.42 pg/mL K 1R %F IR i %
W, B4,
2.2.2 MM DU 20 B BR AR R ERE,
WHan IR A) s Ik 2 4 g KB PROE , B T HEEHEIE iR
ORI i 25 mL, FR0E Bt , B RS (B4 150 W,
WA 40 kHz, F [A]) Zb 3 30 min, ¥ 51 2 255, I H st
SRV A, U MR, RIS
2.2.3  BIMXSREVS TR SRR R Fr Ab 7 BB, il 45 ()
IR PE R AR AR 22 0 B X RERE
BOZHFE I o, $52.2.27 0N J5 i 28 BAPE X BRI
23 ERMXRE

BC2.27 R IR A B v AR A TR (e
S1) IR X HE P 08 o, 442 2. 17 T T (2 2% A a2 )
FE o ZER BRI B T FUR IR B WG I AMIK
T5 000, & A5 3 B FERIRT 1.5, PR BRI RO
D5E TC T, i LR 1.
24 ZMXRER

43 R 5 W IC“2.2.17 TS B AR T 0 AR Y A8 TR
0.10.0.30.0.50.1.00.2.00.3.00 mL, /% T % B8 5 It % Wk
0.20.0.60.,1.00.2.00.,4.00,6.00 mL, A 8 3F5 B % B b,
It £ 0.10.,0.30,0.50,1.00,2.00,3.00 mL, ] 24 ¥ %} Bg
A48 4% 0.20,0.60,1.00,2.00,4.00,6.00 mL, PEERR XS
HE P #5917 0.05.,0.15.,0.25,0.50 ,1.00 . 1.50 mL, 435/ &
T 10 mL s e, I A S 25 2 20 B, #2501 LA — X
HEH ) RGN ZRME VU, H 2.1 T (8 35 45 PR AR I A
PASSAF I B0 Jo B B (e, pg/mL) R AR bk I T AL ()
AR T LA 11, 25 TR 3 WA A I B A AR o
R N R RAF IR 2,
25 MEEEIRRE

HR“2.2. 170 MR R B VRS L, 452,17 R 8
TS SRR A2 6 UK, Je ST R . S5, ATET .
FUT ORI B B A | N EERR I T AR Y RSD 3 N
0.68% .0.84% .0.23% .1.62% .0.86% (n=6) , ZZ WL #%
KR RAF
2.6 BEEMILE

HCH WM R AR ERE i (S5 - S1) 1 &, 42 42.2.27
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TR 0.8.16,24 .48 hIl}, 452,173 R (% 55143
FEDE e A . 250 AT O T ORBIET B
A | AR R U 1T B AY RSD 43 31 1.13% . 1.27% |
1.36% ,0.82% ,1.07% (n=>5) , LML SR TR ik 4k
PRk 48 h NFEAFAE
2.8 mnEEK RN

B B 1) I 5 7 AR vERE & (45 ST, & A
2517 0.113 2 mg/g % 170.205 1 mg/g A MIEFF B 0.358 7
mg/g. ¥ 511 0.092 4 mg/g . IE:FR 0.141 0 mg/g) 40
2.0 g WEHFRE RS, BT HEMHI T, FATHE6
By o BUSFESR AT A 2.2.17 5 4% B — % B L I
W (AT AW 1.00 mL % T 7459 4.00 mL A 8]
WETF B IV AW 3.00 mL B AT 45 K 1.00 mL | PAIFERR
V£ 2.00 mL) , 44<2.2.27 T F 5 Pl 4 IR S v
PR 217 T AR, DASMR T T4
BT O REIFT R IR AR . 25 5L, & AR s o F- 34
RN %60 97.20% ~98.07% (RSD 2 0.76 % ~2.03%
n=6), My L UERf I BT, PR 3,

F3 MEBRKRRELER (n=06)
Tab 3 Results of recovery tests(n==6)

mAU(230 nm)

10 20 30 40 50 60 70 80
£, min
C BRI B T
T LATEGAT ;2.5 T 3R MY B ; 4. 3541 5. A EERR
Note: 1. paeoniflorin; 2. rutin; 3. oroxin B; 4. baicalin; 5. cin-

namates
1 SRKEBIEE
Fig1l HPLC chromatograms
®2 BEURSEPFRELEEE
Tab 2 Regression equation and linear range of compo-

nents to be measured

FellE Bl Ry r SRR, pg/mL
AT y=23.878—23.022 09997 397~119.2
BT y=122095+0.927 77 0999 § 1.96~58.68
AWK B y=42372046.841 5 09999 239~71.64
AT y=60.227r—16.035 09998 1.92~5751
LR y=13375r—3.126 6 09999 0.54~1624

TR 7 i i A (s i VR, A TR A 6 3, #2217 BT
SRR A |, T SR TR, DAAMR I 15545 Fop
BT & S5 ATETT T ORI B B ST
P R & B 19 RSD 73 5l 1.21% . 0.56% | 0.39%
1.01% .0.98% (n="6) , WA )y LB M R AT
2.7 FEEMLE

He2.2.27 BN R SR (G SO IE R, TR
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(Gl

i b, CHEE, AR,  WER, R, EEMERLE, RSD,
g mg mg mg % % %

A 20501 02321 01987 04281 98.66 98.07 081
201302277 01987 0420 9780
2006 02321 01987 04280 9858
20098 02320 01987 04275 08.37
20070 02283 01987 04239 9843
20603 02332 01987 04251 96.56
BT 2001 04205 03912 08069 9878 97.63 076
20113 04125 03912 0791 98.05
20506 04206 03912 08024 9760
20498 04204 03912 08015 9741
20070 04137 03912 07915 96.58
20603 0426 03912 08035 9738
ABIEAB 20501 07354 07164 14423 98.68 9730 151
20013 0715 07164 14201 9752
20506 07356 07164 14410 9847
20098 07353 07164 14253 96.32
20070 0735 07164 14253 9796
20603 07390 07164 14186 9486
B 2001 01894 01917 03701 945 9757 203
20013 01858 01917 03752 9878
20506 01895 01917 03780 9834
2098 01894 01917 037191 9896
20070 01864 01917 03705 96.05
20603 01904 01917 03803 99.08
WHEERR 20501 02891 02166 05002 9748 97.20 178
20113 02836 02166 04895 95.06
2006 02891 02166 04952 9514
2098 02890 02166 05021 08.37
20070 02844 02166 04993 99.2
20603 02905 02166 05026 9792

2.9 MEXMKERFHITERIRKIE
2.9.1 MXIKIEEFRIE DA NS, B
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“2.2. 17U {RAG X B IER, 45 2.1 T (a3 25 R
ANV AR FEATINE , AR AL E 7 (fo)  FF IO
BIEHT QAMS €t 7 #r o AHX AL IR I 52
Jus= (x4 (WixA.) , 5p W NS PR R, AN
ST R, W LAY K I HERE 5, Ah US3 k 04 TR

o SR (o) I R R AMRIE TR, HoAt 4 b
BB T () ARWIMEF B(c) VAT (d) (AR (e)
e R & A 5 NS0 AT TR & R AL
SRR R AR LR 4 (1 NS AT 251 (AR
MRIEHA T L)

R4 ATERN RS R RIE R F
Tab 4 RCFs of 4 components to be measured

AN B, L oo foa oo fu
2 05519 18171 24702 54871
4 05530 1.800 6 25302 54622
6 05521 18235 25031 53427
8 05495 18106 24952 53922
10 05607 18280 24209 54021
12 05562 1.8062 25136 54368
16 05585 18233 24922 54393

HIRRER FF 8518 05546 18156 2489 3 54232

RSD, % 073 056 143 0.89

2.9.2 MXFIEN FREINEELS £ ELENK
AR BIAR FO] R A, 5 A AR AR AR A A
MAER 5520 o 25 R R on , s AH Fe ) | s A i
T & 5% 30 [ PN 728 A I 4% 5 D R 23 A AR 0 52 1 DR 9
RSD BJ/INTF 5% , 3 B H S 25 A I 1 o AR A5 1 A 5 Y
SRR/ o AL, 20301 2R F A [a] il R A) €33 2 ¢ (Agi-
lent 1260, Agilent 1200, Shimadzu LC-2030) FI {7 % 41
[Hypersil GOLD-Cys (250 mmx 4.6 mm, 5 um) . Inertsil
ODS-3(250 mmx4.6 mm, 5 pm)], % £ H G AH X 4% 1E K
TS, 45 A I A3 AR XA E R 9 RSD 44/
T 5% , RTEAT] (3% R GEFN @ TE AL S 4F T 415 I AL
S FRACE R 7 BA RAFp S B PRI R 5 NS
PIATEH AR REE g 25 ) o

®5 AELFEMEIEERMET 4TS BB

IEEEF
Tab 5 RCFs of 4 components to be measured under
different instruments and columns

A fiE fro Jou Jou Jou
Aglent]260 Hypersl GOLD-C ~ 0.5607 8280 24209 54021

1.
Tnertsil ODS-3 05513 19132 24051 55620
Agilent1200 Hypersil GOLD-Cg 05623 18217 25212 53622
Tnertsil ODS-3 05862 1.776 4 BT 546027
Shimadzu LC-2030 Hypersil GOLD-Cis 0.5797 17539 25822 5.6322
Tnertsil ODS-3 05827 1.806 2 2650 56230
HIRTEE IR 7848 05705 1.8166 24964 55074
RSD, % 250 303 376 209

2.9.3  FRMRor O E AL I Y R 2 0 —
SR FHAR R B B BSF ) [R]85 €03 P AR AL R RAIL 0

HEZD; 2019455 30 5 16 1

4 S SNSRI B i A ARBIESE LAAT 2571
HNZH), Z 217U 3g 05 AR R 1 R M
ATl AL 26 8 T 25 58 A0 2% 1 DN RS0 O RE X R B )
AL S8R, T ORMIRTY B B4 W EE
2 5 9 2 WA 25 1F B9 RE R B I ) 59 RSD 24708 F
5% . XRITEAEETE RGN R QR R T & 1F
N JSC S B AL XS P B B ) e B R, R LR 6 (T N2
PIATE T ORI DR B IR AT 25 ) o

F6 AREMLEFMBIBAERMT 47N AL 5T HEXHR

BB R a]
Tab 6 Relative retention time of 4 components to be

measured under different instruments and co-

lumns

L ikt T I i Tus
Agilent1260 Hypersil GOLD-Cis 1.894 1.984 2.703 2768

Inertsil ODS-3 1.921 1.965 2752 2792
Agilent1200 Hypersil GOLD-Cis 1.895 1911 2,653 2831

Inertsil ODS-3 1.812 1.920 2.736 2753
Shimadzu LC-2030 Hypersil GOLD-Cis 1.806 2.052 2,625 2701

Inertsil ODS-3 1.865 2,033 2.661 2728
TR 1.866 1978 268 2762
RSD, % 2.54 291 1.87 1.67

2.10 QAMSEMZEMK FHsFIERERTSERHE
S5MRiENE L R L

43 BRI E 1O 56 B s AT 25F % T,
AR B B AT RAERR 1Y & i [RIE, LAATZ5 17 N
2, K QAMS X Hofth 4 F sl o 4 52 540 Hr . LA
AXFIR2ZZ[RE, HE AR RE= (QAMS B 155 & — 4
PRl A5 5 ) /MR A4S 5 £ 100 %0 6 PR AR 7 0
FELE ST A . S AR T R PR 045 B 1) RE
Y XHE I /INT 1% , FR B 45 0 — 30, LR 7 (1
S IAT 2517 A PR 7 0 45 S AR TR] ) o
3 iTig

AR A 2L T K L 2 -K - R /K
VIR A I SAH R GE N 73 BSR4 R W] T 1.-0.35 %
PR /K VRO B AAEIN B 5314 43 B R e A L 40 BT B T
B, WO HE-0.35 % BE R K VS R T sl A . th4h,
G3HIXT 5 FIEFIN A3 7E 190~400 nm 5430 Fil 4 1Y 2251
WSS DL T 5% 25 5 R AT T AE 230 nm i KA AT
WS, AT B BEAT AR AE 280 nm K AL AT
W UG, 75 T 78 258, 354 nm i K 4 445 W i H.7E 280
nm PG BRI, 557 185 , 24 230 nm AEAAT
2 ARSI % 4, 280 nim A SRy Ay 4 Fl Bl 4 0 4G T
Koo EARMFRATESRMET , WHR Fr b 5 Fh e ba sl 1)
NI 43 BAATE T T ORI B VS AR
MR o MLHEAH G SCHRXT P 2 ) FE A R ™, AT 2517 i
R TR0/ s T B BN 25 45, TG AR
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Tab 7 Comparison of content determination results of 5 indicator components in 10 batches of Yanyan tablet to be

tested by two methods

eIy P& AU B R il WHREE
#5  IMERQAMSE: SMREIAHE, QAMSHWEMA, RE,  SMRRNEME,  QAMSHWAME, RE, JMRENEME, QAMSHURME, RE, SMRLMAH, QAMSEMAME, RE,

EHE, mg/ Fr mg/Jy mg/}y % mg/}y mg/}y % mg/}y mg/}y % mg/Fi mg/ %
171212 180.12 5833 58.45 0.21 114.86 11471 =0.13 9.22 9.3 087 2615 2621 0.23
180101 138.98 136.10 135.92 =013 nn 27.86 047 10.50 1046 =038 2498 24.85 —0.52
171002 20.15 4883 4889 0.12 128.12 12851 0.30 6277 62.84 0.1 34.50 3462 0.35
180202 §8.92 9.92 9.85 =071 51.68 51.57 =0.21 23.03 23.12 039 19.10 19.22 0.63
180322031 172.76 175 781 0.7 76.02 7632 0.39 1221 1224 0.25 2338 2324 —0.60
170507 24611 2027 2029 0.10 56.44 56.62 0.32 1546 1541 —0.32 16.52 16.589 042
20180204 193.78 270.09 27015 0.02 75.52 7549 —0.04 489 4295 014 317 3731 0.1
20171210 188.84 6.85 6.83 =029 155.14 155.33 0.12 36.84 36.71 =035 23.00 212 0.52
171102 107.66 729 731 0.27 4446 4465 043 8.14 8.1 =049 3040 3048 0.26
18020524 94.11 211 223 (.54 8.99 9.04 (.56 3.52 3.54 0.57 643 6.48 0.78
NZY). (471 XUCat, R, 2R 25 S OB (o vkl W 48 3 rp

Rl R 41 SR 2% A FHPILTRAS 25 B i B et £ G
i i AEAE T 22 RIME 33k B — R bR B 3 X D) 4 T
TR 2 B AR BT 1, DRI Z2 48 i o A R B G b e
i rb 2 i R Y B K o (ECR R B MR el
PRIEZEA T 248 BR I E I, A7 X BEh e DL 4 AR B sl
M B Bt ERAE R, R IR I [A) B | BRAR vR  AE ) A
1M QAMS £ R AR v 245 4 350 v 2% 18 (8] RO AF B L A51) , 368
T A 2 — > B A3 B % e, DTS2 B 22 A i 4 ) 25
FE AR TR R R B ASBIFST RN T [R] Es I
R H 5 FPEEFRPE R QAMS 725, FRF N E 25 R S
B HLIMRIEINE 25 R T LU . S5 BOR , QAMS 4 5
AR e 25 R — 2, RE A XHE Y /N T 1% , HAEAR A
W RE 25 AF T 25 R I B 0 AH XA 1 BRI R X £ B9 B[]
(RIS R AT

25 LR ARG I el v PR R R
AT T[] 00 5 A 26 7 5 A At i o3 10 B i, I AT
e P A A 245 51 550 4 22 H8 B i 1 R B 5
S 30k
[1] 2588 £ K 2552474 [S/OL].[2019-06-28].https://
db.yaozh.com/biaozhun/16507.html.

{1k B, Bk BEAE T, . RP-HPLC i E WA 48 A o
T RERR PF R A A A (0], 2
WA A& ,2009,29(12) : 2032-2035.

[2]

&

[31 BERN, 4 ER, AR 20, 4. HPLC I MR 48 rp i B sr
T AT RSB D). 4 08 25 5 4 &, 2014, 29(4) -
476—4717.
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ABETFE B S [1]. % B 25 3k, 2018,27(23) : 24-26.

TN, ST, T 2 R e AR (8 R R AE e

WFFE[I).F B 25 3k, 2018,27(3) : 19-21.

BRI N 9 =L & I || P AR AP RERVA O 5% N =17

[J].%F B+ 25 2 £,2011,26(6) : 657—658.

TR FER, A, & — N ZeRk e 2y s il e i

N R R [I]. % 25,2016, 38(2) : 395-402.

BRI, T AL, S vl 1 — I 2P g 1],

% E 5L g Ty A S 4 E,2016,22(23) 7377,

WA, L KB DG, S — I 2k [ s 5 e 1 37

Wi o 8 B RS [I]. 7 3£ 25,2017,48(24) : 5158-5167.

W, A R S I P O i R (R

6 FULZER[I]. P A& 25,2017,39(3) :523-527.

TS, B, 22 2, S S TFRRAE R A — 0 22 1

FIR W5 TR 24 B o 2 R ST [0). F B o 25 4 &, 2018, 33

(14):2863-2871.

Rl AR , 220, Rt — 0 25 P ] B0 93 v

Hir 8 TSI, P & 25, 2018,40(6) : 1302-1307.
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