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[ Abstract ] Due to the multi-component and multi-target features of Chinese medicinal materials (CMMs) ,
multiple active components could be more reasonably represent the quality of CMMs compared with the single-
component QC mode. However, it is still difficult to apply the multi-component QC mode because of the
instability, high cost and inaccessibility of reference substances of CMMs. Saponins are glycosides with aglycones of
triterpene or spirostane and widely distributed in plants. Saponins are also the major active constituents of many
CMMs, with multi-effects of inhibiting tumors, regulating the immune system, inhibiting virus, preventing and
treating cardiovascular diseases. Therefore, rational and effective control of the quality of CMMs containing

saponins is of great significance for ensuring the clinical safety and efficacy of such CMMs and related products.
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The quantitative analysis of multi-components by single marker ( QAMS) can use only one reference substance to
achieve the simultaneous monitoring of multiple components in CMMs, and make up the weaknesses of multi-
component QC mode, and has been well developed and validated in the QC and evaluation of CMMs for more than
ten years since it was put forward. And now it has been widely used in the QC of CMMs containing saponins. Based
on the investigation of QAMS theory and literatures in the past decade, studies on the QC of CMMs and related
preparations containing triterpenoid saponins and steroidal saponins by QAMS were summarized and discussed
systematically. In addition, some possible problems were analyzed and interpreted, in order to provide reliable

basis for more QC of CMMs and reference for the continuous use and in-depth development of this method in the

research of CMMs.
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Six kinds of triterpenoid saponins
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Table 1 Distribution of triterpene saponins in CMMs and corresponding pharmacologic activities

B 2 B = T 2y 2P
Tk AZ AZ 2 Rg, Res, Re, Rh,, Rb, Rg, Rb,, G SE IR A RO LA BE | 8 e LA G0 8 D) g LT
Rf,Rh, % i 9 0 g A )
=t =tR2# R, MAS B4 Rg ,Re,Rg, ,Rb,, T AR L 2% AN I T ok E R PR A A O
Rb, ,Rg, ,Rh, 4 B2 R
AR BT HiH T = 524 (TSAF) LM T 2o A A 2T 40 v 1 2
FEMRE RS M RFF A ~H AT B0 g8 o B o 2 34 A g 4 1)
BER Bims 3L 5 5B AF nobiliside 1 Al nobiliside 1T UL LR e
ZER RO P04 C RS Rt T, 1% Pi R R PR L BOR R R MR DL KO R
bﬁ%[n—l}]
JNBERL ESU e H 4 S} B AF leonticin D, cauloside G,B,C, A 1|5 #k KUIE i 2 14
D,H
2R S ARAE (LR AE KEEBRLRBT L NI BH 2 WV FIB I e g (1516
RzZER BEL A B AB,CHI A, B, 5§ AR DA PO LB I | it S R BT 36 B0 K ok R B K
PO B Ak A g g1 T
Eapa e ¥ WRERT U, S Ml B A AWM HU BN LA B RIT I e BB g )
B B,F,G,D,E
TRk B WA OB T T SR X Bl B S R B B B AR )

A

KMEYA THEORBZ O, SRR TR

A 2T AR ST 1 R e T ik S e e 8RS o I

HCophr S M TS, SRIRE BE B Cos 0 R AR, 8P 0R

FBElE B3RO 106 DY S0k I B, ik S B B F 3R O O

HERTAEY, WL 2. R R R 2 A T T A

P BEEER A AR e ERESFEY T, W
- 212 -

x2,
2 —MEiFRRE

QAMS 335 1 T Xt B il X A5 L i 4 A iy ol 2
AFRSE B B 7] 28 22 By [R] N 1 i E
QAMS ¥k fif 8 N AR ik A IE ] 73 25 JL R 7 35 19
FER B, AR S R R — o B L AR



525 B4 8 1)
2019 44 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25 ,No. 8
Apr. ,2019

a. BRI BERE b, S IR B 5 c. AR TR ARF e i 5 . 1k § e 1
B2 4MEEEHESEN

Fig.2 Four kinds of steroidal saponins
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Table 2 Distribution of steroidal saponins in CMMs and corresponding pharmacologic activities
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Table 3 Application of QAMS in determination of triterpenoid saponins in CMMs medicine
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Table 5 Application of QAMS in traditional Chinese medicine preparations containing saponins
# I 5E B 73 2] oRlllRrS
"I &R AZ A Rgy ,Re I=-LRH R, NS AT Rb, RP-HPLC""]
A2 07 I A 3 A ANZRBH Rg ,Re,Rb, ,Rd, =-ERF R, ,iHE =LBIF R ,KEIISH HPLC-PAD,HPLC-UV
A, B S A S0 1
B fi R A% B Re,Rg, ,Rf,Rc,Rb, ,Rd,Rb, FITE AZSEH Rb, HPLC-ELSD %!
CiRER
YS9 3 s =tBH R MAZSEY Re,Rb, ,Rd ANZ B Rg, HPLC-VWD!]
JHE TR B WUk 1422 H Va fAZS 2 H Ro,Rb, ,Re G-Re HPLCLS!
Ay 2R e WIFEE C ISl 247 VIR %, B A A HPLC-DVD,HPLC-VWD!6)
fe %
H 75 UL ZE B R R BB E il g 1 HPLC!®)

PN GIRERE: 2SRt IR AT I LI B A D E T
Pr LA H AT AT B 2 . fE St B AR v, ERE A
[Fi) B S 6 S 1, B 4% 22 Tl 0 07 0, i 8 5 ARV i
22BN ITIE RN T 525

QXF B ity 401 BE b 28 0] 8, 72 QAMS ¥ iy i
LR 2 8 R I 23 1 R B AN A B DA B 3R
4, A R T Al AR E , H TR A — B
4 O T3 2800 [ ity 2 B2 AR S B9 07 125, R 2 TG ik
AT 10 75 1 R B g 0 1 4 3 T R U 8 1
PG AT R, b 1 4l 52 280 A, 0k 552 36 45 2R 52 )
B U AN [ 6 23 2 L, 35 01 D' 1 A
T 19 75 i, S HERR A IR BE N RN 2 S A A
FORXS HEATARE Wl S B R 2

() e 32 6 A5 00 2 A1 G 9B G, B R O B B
QAMS iz B A I i o 55 S A I &% , R 38 70 i A7
BLYFIER 73 T ML) BAT 58 A Wi, (HR B — P KO
ANRERLA AT SN T 24 | 24 4 RO s R Y Y
TERLIT , AN [R) 25 46 B8 A0 5 1, A6 90 I B 4 o A )
T AR R, B AT R R R A S — ik
FE A I 4 ELAT ) e R I WA A A S R I G o AN [
REAZ B9 AL G W e i I 1< e 4 — ey 2 L5 1 F 2
ZE8 2N Y ) AT 1Y P DX, 2 4 R A
Z 1) A7 A0 WS 4 IX B 5 5 2 2 3 B AR R
SE 40 3K A A T T S 3 9 BORL A 10 R A
PR AT, EFE T 0 ~ 18 min, 230 nm; 18 ~ 24 min,
237 nm ;24 ~32 min,280 nm;32 ~ 34 min,345 nm;
34 ~40.4 min,280 nm;40.4 ~42 min,237 nm;42 ~
50 min, 280 nm X 7 Bt I, FREE G AH N Y (385 S
A 2% B 43 B R R A

@TE R QAMS ¥ I 5 [7] 26 £ 1 4 4 43 I
JIT A R 1% 5 | 2 G N0 45 ey 1 {728 A1 By PR 38 0 2 7 A 1R

22, DTN 3 B0 S 50 45 51 o B 0w 22, T L IR TR B
RCF Z Gt i i FH P S 2 9 PF A, 2 40 35 RCF
(B AN TR (AR B A TR IR S A I RR
7] 52 56 B3 25 60 RCF 52, 3 56 rp R s 0 5 | e K
025 me 17 A% Ak DR 2R TR 3G i xE RCF (1 BR &
Yok /> S 24 SR 1 R G R 2
4.2 QAMS 7 v ff B2 1 ) 87 I 45 T X QAMS ik
T JE 1) 5 1)
4.2.1 QAMS WL HIWMT AR T,
KZ MR QAMS 2 1 o 0 M 2E 47 50 0F , H A
R P A E J7 A PR, — RO R QAMS 3k 5
WML I AN bR v B0 RSD, 0 R T T AR e
AR RATARE E B QAMS ¥k 5 v 2 m ]
o Z R 1 B, O 5 AR vk S A 4T EE, RSD
N U] QAMS (1 1] 47 M R EE Bk R A O — Fib
JEAMBREE SLIE S QAMS BT 0 & B EH L B X ¢
R, RS 8 45 e 0T i gt w2 0 A
3 T 25 R0 A B A B8 QAMSS TR B 1 25 R 5
HMNGR IS INAE R ¢ AG 00 DT A, 25 T b O ik A5 4
T 2= 5, D0 E I ST 1 QAMS Pk R v A
AT
4.2.2 BAFEHEN QAMS BHEME R BT
4. 2. 1300 Jr 4t 3R i 9 A R DL A9 ) 8 QAMSS Y i
(7 i, H A SCHR i At 5 5% QAMS
BT BE. i WANG 4% g fF 58 =L op 11 b
R T R R A AR TE R QAMS i A K H
525 i 0 SCI M SR T QAMS & 5 ARk Y
tr UE AL 35 %0 22 (STD mean difference, SMD ) {E iy
QAMS 3 HEGH B A F- M 5 b , SMD fE B K, QAMS
TR BRI . 5 5 48 T A DN A0 1 X TR
dipE Ak g A 2 RN S BN o 1Y i X SMD )
<215 -



525 5 8 1)
2019 44 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.25,No. 8
Apr. ,2019

SR, R BAE DU K 43 B 2 SMID Y g K 5 e 1A
2, SMD BERF I B 43 & & 3G AA W1 AR B e 1
A 5 0 2 B, QAMS B il &% R B vE B , B IR
B3 0t S e fe o BRLIG, FE N T QAMS
) B, b7 3 BB, 28 B 43 Sy L 3 I R A )
2GRS X e, HOH BT R A R E
o HTHWPARESHNENEZAREZ, AR
Hiy AN TR AR A AR R AN [] 24 AL A ] B[] R 4 B
TS 25 v BT B & &, 7R 8 ] QAMS i
B, S RS () S5 0 0T 2 B 3 Y S ), AT g
IR/ NER 22 o
4.2.3 HHFNSEEX QAMS ) B 1Y 5
S W) 8, AN {0 16 8 0 R B 3R A HL AR UE 1Y
| TR RS et R L oD S+ S AR 3
WGy . R R AE RN S, T
AR R A AR AN [a] €2 35 A 1) FH A X (O B Bsf T
o AL A R A 1 7 B A7 45 B4 0 4R B B ] RSD
¥1<3%, Ui 2 MR A, AT 3k B R T o
QAMS #ERY, s FH I FEAT M B RN E NS
Yy, o i S7 5 HoA B 43 1R RCF JF i3 45 51, M
AR SEINE X QAMS 325 I 7 25 SR F 47 56 ik, 2 B
5AMRES R RSD(RSD <3% ) iz /M1 QAMS &
T g2 b 25 1 TR SE A B SR i R 4y B A
76 QAMS 3230 2 AN [m] Fh S A5 AE ) Hh ) 4 R EE RS R
TEEa, AU EEEF T, L, VI,I/EANS
Y, e R LM B T AE NS Y5 S bRk
TR 2ER.
4.2.4  KpERXT QAMS HEH A2 QAMS ik
5 HPLC, HPLC-UV, HPLC-ELSD, RP-UPLC % J5 3
5 FH B 6% 4 2 vh 24 B4 R0 TR SE PR rh iR
2 B TR AR M A X R DU AR 0 T . B R S
1R S AN AL G, 7R UV R T 2% | A i
NAE THEAS 2 ) RCF f20E M 22, X QAMS I % 45
SCWR B R, T ELSD 2 Gl ARG I A%, &2 T R R
Uv /pBr
4.3 BXLJRE PARRERIFMEARRZ , D
TG SGTE AYIE AN RO 2 2 A S Y A T B
A, B RER I A i PR ] 25 2 4 ] S Hb AR 5, ] i £ I
FHZ )% 4 o

TE P 2 1 o a4  vh, QAMS YR AR 4 1Y i ke 1
Xof BE i sl LAARAS: A % B B DL R M B RS A )
HAFFEIER 7O W AT R T ERG P . BEE QAMS
PR AWEGE , 25 BT 4% 2 101 246 br 9 K e 5 oK
UL R . QAMS SRRk BRI d T, R

- 216 -

T — X B AR SUTE B L AT A, BRI X
[F) 288 22 Jill 73 BE AT [R] Ik 7 P 000 5 A I ) B 2 T
JEAS o TEA% 2 A B S0 15 O T, A5 A s R T vk
T8 SRS A, QAMS YL BN 2 4, BLAF & 4l
JRAE 1T BE A I A 5K, SRR T 48 5 4, RORAR W 1 o
FERCR , A T7 I, QAMS ¥ ) b i 4k 2 1)
SEVEE B 2 W RN AL AT A sk (R R L
SO AT 24 5 1) [ PR Ak

FERCA B 5T, QAMS 35 A fiLia H T [A] 2§
J3 T R I E 7 25 1) mh AN TR) 26 18020 (A 2 A 193 iR
) Z I I A R . B QAMS A
25 S PSR vhis B3 22, AT Al 5T — I 220 il
JE WS 25 Fh 25 1 — I 2 9T 45 2R, O H 52 3 08 3t
T 2 2 SR R SO AR AT SR S AR
WG R 25 e etk . P2 R C 292
JUALTT 1) A i AR 3l [ B Tl 37 1) 5 SR R0 B G R A
LI R G Z MR IR 2R Gas Tl ar T e
Fi v 24 oo 4 o TR AR

[ &% k]

[1] XIONG Y,CHEN L, HU Y, et al. Uncovering active
constituents responsible for different activities of raw and
steamed Panax notoginseng roots[ J]. Front Pharmacol,
2017 ,doi:10. 3389/fphar. 2017. 00745.

[2] XIONG Y, CHEN L, MAN J, et al. Chemical and
bioactive comparison of Panax notoginseng root and
rhizome in raw and steamed forms [ J]. J Gins Res,
2017 ,doi:10. 1016/j. jqr2017. 11. 004.

[3] EHR,GEBATE G MBI ED LR E
TR T ik = A5 [T ] v & b 25 4 &, 2006, 31
(23) :1925-1928.

[ 4] Mtk b, 8T8, 5 AT WS FENHSEL
ROy E AR ST HE R L] th E 2y, 2012,43 (12)
2525-2529.

[5] B, |mEA, RER,FE — 2T 75D EL M
2015 AE R R N A [T ). o R 2547, 2017, 15 (12) .
1738-1741.

[6] ==z, =L VUTESTH =l 2 & oG i Ik A
Sk B Rk AT (D] db 5t Jb 50 M BE A
B ,2013.

[ 7] WS VKA, S NS A RO B 2 A
Mgt (1], ASW5T,2012,24(2) :39-43.

[ 8] SUNS,WANG C Z,TONG R,et al. Effects of steaming
the root of Panax notoginseng on chemical composition
and anticancer activities [ J]. Food Chem, 2010, 118
(2):307-314.

[ 9] B, 280, 0 4D, 4. B+ =il AT (R S iR
Jot i 4R A AL A0 R v AR B E S (0] 0 e e ol B



525 B4 8 1)
2019 44 A

[l S5 56 77 7

Chinese Journal of Experimental Traditional Medical Formulae

K3
FHE

Vol. 25 ,No. 8
Apr. ,2019

[10]

[11]

[12]

[14]

[15]

[21]

[26]

[27]

2,2016,55(7) :1758-1761.

XURE, ZEAE B 45 AR b =i R AT 2 T 2
PRIGPEWT SO R [T ], 35 MR OL K % % 4, 2013, 35
(2):221-228.

aRAEAE AR ZE. BB F I 2 12 nobiliside T A1 nobiliside
I i S B e He I is v [T ). 2544 ,2011,34
(9) :1420-1423.

FETIG , sk gk 4, 5K, 4. HPLC [R] il 52 A 7] 7 Hl
R R S A=A [T]. 259 53 BT 2%
W:,2017,37(2) :230-236.

MLSCIG MR, T, 25 A 5 14 T A9 Ak 2 B AN 2y
RS M AT 5 Bk R [ J]. b R 2Y, 2017, 48 (18):
3847-3863.

B BRI, SRR AR, 25 8 v OO £ 135 - i 40 9% Do
i1 [ B 00 28 Ak PR ef O b = R A 2R [T
Hr N 2 ,2017 ,48(20) :4323-4327.

RS BRI 22, T3, A A R AR A LU AR A6 A 80 4 T
TE S BB LT ]. HOR R ML R 2 41, 2015,50(4)
170-174,180.

FIF A R R B AR AR [T ] L
T 2 KRR ,2013,15(4) :237-239.

S TR AT B AL A S 2 BE R AR (T ]
Ik 2 2% ,2013 ,25(12) :48-49.

FE SO, X A, R eI, A 1B WO B A MO
A L 5 2 B T S R R [T ] 25 W AN
5% ,2016,39(3) :482-488.

AR B EBE A EAERI[T]. W E B
[E25,2011,22(5) :1246-1249.

PEG KR, 85 SCE, 2. HPLC I % 5t MR [ 7 Ha
B —AE b O A kR E R [T]. PR
Z2#,2012,37(15) :2309-2312.

MAN S, GAO W, ZHANG Y, et al. Antitumor and
antimetastatic activities of Rhizoma Paridis saponins[J].
Steroids,2009,74(13/14) :1051-1056.

XU R0 BE R 2> 14 24 B P R AR JH AL AT 5
PERELT]. 2527 5 Bk 2% 35,2018 ,36 (1) :24-29.

Kk AT B, 5 SRR A AR 280
LG e e I [T]. vh [ 25 2% ¢ 75, 2006, 41
(5) :330-332.

W0 A, X0 I TR 22 A S MR T S AR 2 R BT T
[J]. 7746 T.,2017,45(22) :85-87.

INE K, T . 8 3 b R R 2 A2 oy
P HEE TR R [ T]. o R 25,2007,38(7) :
1111-1115.

AN XU N A A A a3 A2 BEAR Y
PERELT]. hEE2E,2009,40(3) :493-496.

ZHU J J, WANG Z M, MA X, et al. A quantitative
method  for determination  of  four
Radix et
Rhizoma[ J]. Chin Herb Med,2012,4(2) :157-163.
WANG C Q,JIA X H,ZHU S,et al. A systematic study

simultaneous

anthraquinones with one marker in Rhei

[29]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[39]

[40]

on the influencing parameters and improvement of
quantitative analysis of multi-component with single
marker method using notoginseng as research subject
[J]. Talanta,2015,134 ( MAR 1) :587-595.

LAl C J, TAN T, ZENG S L, et al
quantification  of
( Sanqi )

chromatography with mass spectrometry using mobile

Relative
multi-components  in  Panax

notoginseng , by high-performance liquid
phase compensation [ J]. J Pharmaceut Biomed,2015,
102:150-156.

NING Z,LIU Z,SONG Z,et al. A single marker choice
strategy  in  simultaneous  characterization  and
quantification of multiple components by rapid resolution
liquid chromatography coupled with triple quadrupole
tandem mass spectrometry ( RRLC-QqQ-MS) [J]. J
Pharmaceut Biomed Anal,2016,124.174-188.

BOLAR 0 ER, BORSE, S. — Z2IP ke =L
hT R RTREB M ER [J]. N2EERZ,
2017,28(10) :2363-2365.

WU Q S, WANG C M, LU J J, et al.

Simultaneous
determination of six saponins in Panacis Japonici
Rhizoma using quantitative analysis of multi-components
with single-marker method [ J]. Curr Pharm Anal,
2017,13(3) :289-295.

KRk, i b, X A BE S — D 22 7 i [a) i ) s 0t
M4 B =E R LT]. b B 2,2012,43(7)
1418-1421.

WIEME, R, 08, %, — T 237 4k 0 52 WOk & b
RIS E I S VR e S
2016,22(5) :479-482.

B, SR EAENE . — W 2 0Pk (R 2D I e 22
o 3 FEAF R E A [T]. W2 EEEZ,2010,21
(4):838-840.

TRk, R TR, A I 2Tk 0 SR S
el e R [T]. [ AR P 2, 2016, 18
(12) :1594-1597,1601.

PN B IGE = S04, A5 — I 22 3 3k T I 5E 111 4R 4E
2kt S MR B B B R LT ] A 2 55,2017,
28 (18) :2546-2549.

GAO W, WANG R, LI D, et al. Comparison of five
Lonicera flowers by simultaneous determination of multi-
components with single reference standard method and
principal component analysis [ J]. J Pharmaceut Biomed
Anal,2016,117:345-351.

TREKLL, T W0, 35 8% . — I 22 0 0 () W 0 5 1R A
W2 A& HLT]. T E 0L 245 01,2016,13(9)
13-17.

MRil , S5, K
M S B
122-126.
Stavrianidi A, Stekolshchikova E, Porotova A, et al.

- 217 -

T, MR E NS 9
[T]. W 254, 2017,40 (1)

£
S

A
[&]



525 5 8 1)
2019 44 A

[l S5 58 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol.25,No. 8
Apr. ,2019

[42]

[43]

[44]

[45]

[47]

[48]

[49]

[50]

[52]

[53]

[54]

Combination of HPLC-MS and QAMS as a new analytical
approach for determination of saponins in ginseng
containing products [ J]. J Pharmaceut Biomed Anal,
2017,132.87-92.

TRIEHS BT R, T 2 IEE A S0
258 R B R b R I E DT R LT ] B
Sy Mr 24 ,2015,35(6) :997-1001.
EA, BB W, A BT I 2 T 2
AP 6 MR M [J]. hE25,2017,48(8) .
1661-1665.

e R SR T7 . — I 22 PP 3 [R) I 00 A AR R 3 b A
RERAT A & [T ] v B B 254 ,2017,34(5)
729-732.

ZENG L, KONG H,ZHU M, et al. A facile method to
evaluate the quality of Platycodon grandiflorum A. De
Candolle using reference standard extract [ J]. J Funct
Foods,2016,26 :48-56.

BRUFEE R LT, R R K 5F . W SO 28 R G A A
WA E w4 FRH R [T]. B2y Fil,
2016,35(8) :861-866.

Goémez-Caravaca A M, Segura-Carretero A, Fernandez-
determination  of

Gutiérrez A, et al. Simultaneous

compounds and  saponins in  quinoa

Willd ) by a

detection-electrospray

phenolic

(' Chenopodium  quinoa liquid

chromatography-diode array
ionization-time-of-flight mass spectrometry methodology
[J]. J Agric Food Chem,2011,59(20) ;:10815-10825.
Ichikawa M, Ohta S, Komoto N, et al.

Simultaneous

determination of seven saponins in the roots of
Codonopsis lanceolata by liquid chromatography-mass
spectrometry [ J]. J Nat Med,2009,63 (1) :52-57.

SUN J,JIANG Z Z,YAN R Q,et al. Quality evaluation
of Astragali Radix products by quantitative analysis of
multi-components by single marker[ J]. Chin Herb Med,
2013,5(4) :272-279.

YANG X, ZHANG X, YANG S P, et al. Simultaneous
quantitative analysis of multi-compounds by a single
marker in Radix Astragali by using serum HPLC-MS
feature [ J]. Pak J Pharm Sci,2016,29(4) :1243-1249.
KUANG G,ZHOU J,YAO M, et al. Systematic study on
QAMS method for
triterpenoid saponins in Ilex Pubescens by HPLC and
UPLC [ J]. Anal Methods-UK, 2015, 7 (16 ):
6579-6587.

WA RTL MBE, & C — I 2 PR R I O [ Fh
MY TR 4 M ERBE S RT]. P EER A
Ze:,2017,37(16) :1612-1616,1621.
R DL B — T 2 PP ARG M 4 Fp R
WERBE SR [T] EZ Rk, 2017,36 (9):
1029-1033.

MA C,GAO W, MAN S,et al. A quantitative method

simultaneously determination of

- 218 -

[58]

[59]

[60]

[61]

[66]

[67]

[68]

using one marker for simultaneous assay of steroidal
saponins in Rhizoma Paridis [ J]. Lat Am J Pharm,
2010,29(7) :1171-1176.
ZEEE R, Rk A S — I PR T A R R
T 7 # C21 KB H MM EEMELT]. P E
B2 34 ,2017,14(27) .21-24.
NS, BT, X A — I 22 PF 55 00 5 0 R op g 2R
ey EL)]. 254F,2015,38(5) :997-1000.
TRGHE , ok S0 % . — W 229 3 W) g 0 2 07 P2
ANZBAY Rg,,Re,Rb, MI=-LRBH R, &t [J]. PHE
ST R A4 ,2015,21(1) .69-72.
TRz parte, TR, %, — W Z kA2 75 ik 8
JRe 3% 8 A nd 43 A rp ity B2 [T ). B 2 % F Y A
W:,2014,41(2) :231-237.
o s AR R AR, A — T 2P E P
WOk 8 AR AT A [T]. A 25,2015,46 (24)
3682-3686.
R AR PVHI B, AR, 45— 237 1 00 s
WD S MR RR MR T] AR A
A—rp 253401k ,2014,16 (10) ;2227-2232.
FANTL R, B A 23T 0 e Bk
JRE R 4 AR AT Ay [T ] rh R 25 24 7K, 2017,26
(15):1843-1847.
EREE L PRI R B, 5. — I 2 Dk e Al R AR
2 3 v 22 i o3 R B O AF ST [T ] B2y, 2016 ,47
(24) .4374-4378.
R RN, B R, A — DN 2 A I E O R
4R AT 25 o T A, 2015,35(4)
751-757.
ERGMZE & PR NRILAEZ L. —F[M].
Jemt b [ BE 25 Rk i A, 2015.
A B E AR BRI 2T [ E
UKL 10 R Ar gy [T]. o B SR 2%,
2015,32(3) :318-323.
EXUE, XV LM, Tk 4, A — I 2T 5 AR
TSE GHRAET 8 RGP > &4 [J]. HELER
| 2F 2k ,2014,20(20) .57-61.
TR, R, E IS, A — 0 2 P I E b g
AR 1) & R [T]. S8 07 ) 2 2 iR,
2013,19(5) :152-154.
RAMR, R, RES . — 2Pk .0
ORI 4 RO [T]. T EE R AR,
2016,36(15) :1252-1255.
RLSR S, X — 0 22 37 vk (6] B 0 5 &F I 77 i v
4R NS E [T P A2 425 ,2016,36 (1) -
169-173.
X%, R, A RS — I PRk R 52 2
R LA ik =R 1 I G Sl RO gy R o
2017,23(18) :58-63.

[REHRE MEM]





