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T IERTOACE B AT AR B . S5 SRR WY DLA S AT AL B U5 v + = RO 3 R VR TR R AR AT 8
Fh LA P B S S AR R A P B R B T 15500, 999 0L b MG PR 3.7~ 11. 4 we/g, J5 Bk BORE 4
BRI FEAE 24 h INFEE  RE R INAR B 3N 85.38% ~ 108.41% . %77 1 v e VEPE TR i Med | vl LAIRI )
KA =8 AS PSS S5 R R 5 8 Fl B b B W& i,

XKW, REES; BHAAY; B, SR80 GEE (HPLC)
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Determination of eight saponins contents in health-care food by solid phase
extraction-high performance liquid chromatography

MA Hai-jian, WANG Li-juan, JIANG Chen-zhou, SHAO Ming-hua, ZHANG Chi-zhong
(ANPEL Laboratory Technologies <Shanghai> Inc., Shanghai 201600, China)

Abstract: The research aims to detect eight saponins including notoginsenoside R1, ginsenoside Rgl, Re, Rf, Rbl,
Re, Rb2 and Rd in health-care food by the method of solid phase extraction-high performance liquid chromatography ( SPE-
HPLC). Effects of different solvents and ultrasonic time on the extraction efficiency of saponins and the influence of different
solid phase extraction columns on the recovery rate were investigated. The pretreatment method was determined that ultrasonic
extraction was performed by using 30% methanol solution for 20 minutes, and then the Cig solid phase extraction column was
used for purification. The methodology validation was applied to evaluate the optimized methods. The results showed that the
optimized pretreatment method combined with HPLC was easy to operate and took less time. The determination coefficients of
peak area and content of eight saponins were all above 0.999 0 and the detection limit was 3.7-11.4 pg/g. The method
showed good precision and reproducibility, and the sample was stable within 24 hours. The recovery rate of standard addition
was 85.38%—108. 41%. The method was stable and easy to operate, and could be used to detect the contents of eight saponins
in health-care food using Panax notoginseng, Panax ginseng, Panax quinquefolius as raw materials.

Key words: health-care food; saponins; solid phase extraction; high performance liquid chromatography ( HPLC)
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PRl PR £ 11 7= (B 2945 4.000% 10" S i
T RERE I 9\ 1) S5 ) M i e o7 A PR A B i — L
Je P T b PR ) — 27 i X R AR
ZUZ SRR MR, MAZ HES =t
L UL A A X 4K e, T B A A i
Yy EAFAE—LE LUBOLE AR SEAF LR

P e N RILFIE 258 —&B) (2015 4F
) M0k, NS ARSI S MR A A
% BFF Rgl \Re .Rf \Rbl .Re .Rb2 fll Rd, =LY 3%
WS A =24 R1 5 AR Rgl Re,
Rbl Rd, XLERH RGP HAT I B 4A ST E M
RS R DA (o R E = TIPS N ivalll]
TrkA @k G E GTEE R RORAR ik (High
performance liquid chromatography , HPLC) J&AH (4, 3i%
Ui K FH 2 (Liquid chromatograph mass spectrome-
ter, LC-MS) 4515 e LUk AP e AR BBl %
JEME2E FERHC ME S5 R TN R 255 g
R SR AR SR ) i A TBORH € 06 0 3 B ) B
— Rt LR R LG W R R R R
PR [ ik s 7k B B AL AR AR AL VA
(B A T TGS R B H B R e 22, i H.
PRAEE & T RES 2 b JRURE, #E— 238 T #R A
WSR2, O T A AN PR A B A b R O Y
F AW S TR =L 2T R 5 AZ
EAF Rgl \Re \Rf \Rbl Re Rb2 Rd 3 8 Rl tF b4
Yr#) HPLC J53% , Rl A Ab B AT AL, LAY
NEA =L ASHERER P RH SRR
Rl se =%

1 ARSIk

1.1 RIedF A

THAS WS SS S EREE R,
T g B2 s | i T A e i T M
FP 6 LGS 7 Fh O fg & AR il ot an , Herp
51 B FIZERE S (BRSPS S S ) 3 Fh
A (B PO S e R ) =&
VSRR SR =-E P2 8 ) 3 A IR
JERE i (I SR N S 0 T 1 IR e R Y
LTS R i S Y = B S IR ) |, DA
Py L= R T PN LA O 5 S T A
1.2 RXFIENEE

Bl - 26 >99% 1 =L 2 H R1 5 AS AT

Rgl .Re Rf \Rbl Rc Rb2 Rd, ¥y [ 223 5256 %}
H Ry A PR A m R AL

R SHEA . I BE (sl CNW) | LB (i
4 CNW) IE T B (isal, CNW) | LG (i 4,
CNW) PR ( (%4, CNW) .CNWBOND C,4 SPE /)h
FE(500 mg,6 ml) ,CNWBOND 3£ /K i 7K - £ ( Hy-
drophilic-lipophilic banlanced copolymer, HLB) SPE
/N (500 mg, 6 ml)  CNWBOND kL W Fff 44 Ji
XAD-2SPE /NH: (4 g, 10 ml) ¥y b i 20 3% S2 6 Rl
FoeAn A BR A wIHRAL 300 K 2 # I fE 5230 %
B i B Atk

I8 51X . Thermo U3000 155850 RUFH (4354 ( 38
FEIFEER IR A R ) ,2300TH . ABUES 288 75 %
TV (%R 40 kHz, TPRA 100 W, 1 IfE 48558
SRR B FR A )7 i ), 24 K I AW (i
G RHE Bedn A BRZA W] 7™ i), TDL-40C 520K
B UL B RERAUER ) .
1.3 RBAH*E
1.3.1 &#54 SROPRARIEMEAR —
Y (2015 4ERR) NS 2R 5 30 43 (RS 7 v
IFMEAEB M, %A CNW Athena C g (4.6 mmX
250.0 mm, 5 pm) ,AEGHE A 1.3 ml/min, 7E A 30
C,HFERN 10 pl, AN &8 % 4~ 203 nm, i
SiAE A A NE B B h 0. 1% BERR VS L, 16 Uk
i, B SAHE L LR 1,
F1 BERBERFTRNABRHNHEERL

Table 1 The ratio of A and B mobile phases in gradient elution

procedure
fis ] TSI AN TSI B(0.19% BRI )
(min) R (%) R (%)
0 19 81
30 19 81
35 24 76
60 40 60
61 19 81
70 19 81

1.3.2 AFBSREiR g H & S IS FRIES.656 19
mg =-E R Rl 59.336 71 mg A S FH Rel,
10.031 90 mg A\ & 2 H Re 9.024 84 mg A& RBH
Rf 11.498 50 mg AZ %1 Rb1,10.162 10 mg A2
A Re 9.458 62 mg AZ 1 Rb2 F18.149 60 mg
AZRAF Rd brUES BT 10 ml B E b, R
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fRIFE A, WA 8 Fh 2 i L& MR SR MEN 25,
JF W 4> B R 865,62 pe/ml, 933.67 pg/ml,
1 003.19 pg/ml, 902.48 pg/ml, 1 149.85 pg/ml,
1 016.21 pwg/ml 945. 86 pg/mlfl 814.96 pe/ml, 43
SR BOE AT AR AE 459, FH B BT E 2,
530 R H0 bR E T AR,
1.3.3 Heezik o4& B R FIZERES B JE BT
FE B A TR AT 88 5 #4325 S i N S LA
TRA1885 B 1 IRV S B BRI O TR 5 &
Mo FREC2 ¢ ZEA RS F B0, A 10 ml
309% H EE /KT, 7850 T A (A% 8 40 kHz, )
K 80 W) AL FH 20 min, T4 000 r/min &L 5 min,
A LR R 20 ml I, H 30% W EEOK R
FEASHUS ml $RBORHET F— Lk,

W C g 11 AH FE TRC/INAE 25 F [ A AR BCRE & 1,
10 ml 2 B2 AT 5 4k, TR0 10 ml 2hg K 3177
iy, K 0 AR R T AT S ml BEEUR, 45
HAE 3 ml/min 2 A7, AR IBOR I 2 0 AR R I, A
10 ml ZEEFKIEFTIRVE, Rk Ve IR 8 J5 , A B0
ERECBRI IR, 12 ml 2 AT e, 5 1
TE 3 ml/minZe A7, KGR T 50 C/RKIBEKE 2
ml ZEG BTG 2 5 ml BN, e, T
0.22 pm 0B 4S5 BRI
1.4 HELE

AGRIGEAEIIFH Excel 2010 BT/ M AL

2 ER550r

2.1 HSEEEAEMNKL

2.1.1 #BEA G BTG — B LIRE(H
fis  ZEEANE THE) | 4lidK sl 3 TR A 4 o $EHL
W BRSSP A
MZERERM TP A S A NS B H RE, H T
IFAAx b 8 g A S W I B IR ik ge
HILERE Y AR R AN T 35 i 8 AR IR A AR
JEREIRAT, DMRUERE & Y& 8 Al 2 1 ik
G R IETEAN R AT AL B AT A A, LA LA
FERTAL A E, 1 b 7% WL 3 s i B e
CEERANE T EEXT 8 Fh 2 1 A SR ISR, 3 Fhis Al 1y
kel SHRAE99.9% VA -, ATLAE 3 AR
) AR B 5 v 8 F i A 1k & 0 i 4 B T
I 25 55, R R 3 b9 700 6 7 4 B3 T 45 0
SEMAEE b 8 Rl IR,

10.00r
9.00[
8.00[
7.00
6.00[
5.00

4.00r
3.00
2.00r
1.00F
0

a b c d e f g h
B
O R, mof; BIETHE

EHHRBUE (mg/g)

a: = HE B RL;b: AZ BT Rgljo: AS BT Resd: AS BT

Rf;e: AZBH Rb1;f: AZ BT Re;g: ASBH Rb2;h: AS B

FH Rd;n=3,

E1 AERNBFAMN=ZLtAFSKEERPSHEFLEY
RENE MM

Fig.1 Effects of different extracting solvents on the content of

eight saponins

K2 e TSEM L[ 0( 4lidK) (30% ,70% il
100% ] H BEAS O =L VE IS IR b 8 Fhig 1
LA PR BRI, o] LA H AN]R8 s
WX AT o B AR e i 8 A AT S HARIL A
Yy, 4 Al oK SR B 5 NS AT Rl Fil Re
U KT FH 309% ,70% . 100% FF S35 T4 B,
M AZREAF Rbl .Re . Rb2 F1 Rd 1 $2 B /T
30% \70% ,100% H B I I 23 51 H 30% 709 F11
100% F FESA B O A & b 8 Al B Ak A W 1
TR 2R, N8 R EGYm SRREER,
o PSP B 0 0 42 BRSO B i T el ok ), %
R BN JF S5 A C BAHAE UV B IGA 7 b
PR P S BILIAE ) 2 ok v 2 B M /N 1) I B AR
D] b Fe 28 6 48 309% HH S5 AR A B S 711), B DR IE
THRBGCR , T A 7R I 22 A 2R B SR b
P 8 R 11k & W REE B/ M DR B
2.1.2 R EFe T RBCETT Y — Ml
FHRTAA R , FE I | & BBORCRAIG, TR 75 5 e
SRR R A LR | RS A A P 254, EL A R R 2D 4R
ROR R NG o R A s ARBIRSE i
P PR 8 Bl AT A G Wl T BRI ] 4
TG, T WA R RS s ] R P Okt
8 PP T Ib A WA BUR YRR, LA 30% H BV AR
RO, 30 T & A S AL 5 min 10 min 20
min 130 min($Z K 40 kHz, THF K 80 W) , Xf 1t
AR 8 Fhi2 ik Wi, W, Xf
LB 20 min $2HL 2 K5I 2 IREEIBOA WY 7 12
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Fig.2 Effects of methanol solutions with different concentra-

tions on the content of eight saponins

X} 8 F AL G AR BCR . K 3 /LI
AR PR R]S ~ 20 min, Bifi 75 68 7 B [A] (4 38 0, 8
PG PR S 2B R a s fEd R
20 min 30 min AL 20 min #2002 K 3 Fh ST
PR H AWM TR E X R, BRLEHH
BT, RS 20 min $EHL 1 RAE A PR A8 5 v 8 Fil
BHAEWRER O,

10.00

~  9.00F

% 8.00F

E  7.00F

. 6.00F

= 5.00fF

=~

= 4.00F

& 3.00F

o 200F
" 1.00F N

0

O 5 min; ® 10 min; @20 min; B30 min; & j#20 minf2H27K
a: = HIF R1;bs AB T Relyo: ABRAF Re;d: ABRAF
Rf;e: AZ BT Rbl;f: AZ B Re;g: AS B Rb2;h: AS B
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B3 AEEEREFAHN=tEFSRESERPSMEF
L EMIREER I
Fig.3 Effects of different ultrasonic time and frequency on the

content of eight saponins

2.1.3 RFE SPE J A AT 8 FF 2 3L A e 7w
Fegabe R AWREWI b, FA RS B
JR A SRR PR TR Y LAY, 2R R AL A W 1 2 B 4l Ak
HEIN T HMEREDNS ) ARBFSTEEFH XAD-2,C o JHLB 3 Fil
IS A A B0/ N K fe 2 o5 ) 4 BB R AT ¥4, I %

AR AU AR DR ST X LG, XAD-2 /R I
A — PR B T RO 2 - O BEOR SR 1)
W AR B, ST PR B R 3 5 PF O B AR B )
(2003 AFRR) Hr N 2 58 4G U At T A DAL Wz B
BEAGS 5 C o /IME B B Pk M X R b A
WA BB SRR T [R) I T i 2 — B o 2 4
SEAKESR A 4% HLB /NRE BE 2t B IR T — 20
IRFZEIR M N-2 0 FE M e i) 2 Fofr A 44 $z L 491 2R
B R AL R | S — Tl S 7K -3 BT i 1 0 o
o IE 4 FTLUE A C g /MEF HLB /ME Y
FE S 8 Fl R BN AR [H1 1A% (80% ~ 110% ) 2B
8 T XAD-2 /N HE 9 i AR B R (30% ~
60%) . L/ INEES AR R/ D AR RIS Y B0 IE
I v] GRS RO RE S B B LA S B,
T3 XAD-2 /MR 2, R g 58 AW B B AR A
&5 AT AL 7 IR R LI R g 22 o F 1%
S JZATAE  HEDRRRE R R PRIIE T HAR LB A
St R T T AR R E A A% FETK, A Pk
L iEDOE & = = ST 3D s T ST R = ] /S
R ELRGF T HLB /M

1201

100
<
Mo 004
Ry
40

20

0

B
OXAD-2; ®C_; BEHLB
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a: LR RL;b:. AR Rgl;e: AT Re;d: ASEH

Rf;e: AZBAY Rb1;£. ASRAY Resg: AS B Rb2;h. AS R

H Rd;n=6,

B4 AEEHAFEINEN=tAEAESKREERD SHEFK
A PR E 2R B9 00

Fig.4 Effects of different solid phase extraction columns on the

recovery of eight saponins

B S e i =B RUBH AR & C g/
FEEL TG RIS as S AT LA Y, C g /INEE XS RE i
A AT B AR A X A AR A —E 1Y
PR, I H T AIER i i i, IR, Ak
A BE ] C A AR BUNEVE PR & A 8 F
AT AL ARSI AR T AR
2.1.4 FRREMAEF FH N TRIEARE
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E5 =ZtAEESKREMNMR Cy/MESLITENEIEETL

Fig.5 Chromatogram comparison of samples before and after

purification by C, solid phase extraction column

HENT I 309% H B TREE P BRI C g SPE /MK T
BRI S MO ARSI E 258 —3)
(2015 4ER) NS AHICER 43 v N2 i 1 ARG 1 o 44
WSRO %, 5 A 00 2 57 A A AL 3y vk AT
B R MR, (e NRILFIEZ . —F)
(2015 4FRR) A EAR D 240 R FREL 1.0 g BEAL TR
APEHAR T = B EI 3 h, 7k =& H
BEVS VR ; 4 5 h s 5 2 T I B AR K
BN 50 ml KA FNIE T B, %5 %€ & o, J
(RN 40 kHz, 3K 80 W) 30 min, iF 3§, F 24
UEVRAE R E I 25 ml SEUEV , 255 i A ok
TP LR 2 5 ml 2, i W 4, o
0.22 pm £ PEER)E LA

6 TTLIE L 7E 2 MR O e, 8 Fa
TG B BB 22 SIAE X B /0N A6 A% G AR [l 37 42
BOTHET , NS B Rf Re R AU BUE I & T A
RIS HE T AR EGE T =L BT RLAS 24 Re f
Rb2 14 Bt 0] ARG A 3 0 2 37 i 4 B, 2
TER NS BIF Rbl S EILHEZR, B
PRI, A e 7 1) B2 O 5 A% 4 Jin A [ 3 £ B
PR BCHCR IO 0 22 5, JF H A0 HE 37 i B R
2 AT LAY A LI R 00 T 6 400 JR i AL BT ) A
L FARGE MR m i Ty i B HUSCR T
2.2 BEEN-C/MMESHAENAEFEE
2.2.1 8 A mEmmE B IR ALK RX
FAade B IR HUBCH A 0 — R AN [A) BT f v B 1) 8
PG PR G dn i AT e . aniEl 7 e
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a b c d e f g h
LRt

O A2 R A R WA R R
a: = BRI RL;b: AZ BT Rglye: AS B Re;d: AS BT
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H Rd;n=6,
E6 AERNMAZEM=ZLtAXESKEERPSHEFLEY
RINE RS0
Fig.6 Effects of different extraction methods on the content of

eight saponins

7N, 8 MR AT AL B W I T )4 H 2T 15 204 0
B9, 8 Mg A Ak W U T AR BT A ok R I vk Uy
P LM A IR AE SRR LR 2, IS4y
WA TR R R AR | 5k e J3E DAy A A s 22 il s o ot 2k
K, 8 T B H AL B WA BN R R TE
0.999 OLA L, DAKE il R £ 240 b 0 25 A RE i
H R BT VR B R A WO 25 R eh
IFRHELI R 10 g/ g, FATRIN 12 AN 25T
IO ABLA T s 222 0 o pH 2k AR 58 0 00 2 5 v A 1 PR
(Limit of detection, LOD) Fl1 7 & & & R ( Limit of
quantitation, LOQ) . 45 R KM K RN3.7~11.4
e/ g, PR A 12.3~38. 0 pe/g, 1T LA AR EE 5L
8 A LA PRI EOK

2001

150

100

el 57 2 (mAU)

50

1

1 1
10.0 200 30.0 40.0 500 60.0 70.0

1 1 1 J

0
I &) (min)

a: = BB RL;b: AZ BT Rgljo: AS BT Resd: AS BT
Rf;e: AZBAF Rbl;f: AS BT Re;e: AZ 2 Rb2;h: AS B
1 Rd,

E7 SHEHEUSYRERERANBILEER

Fig.7 Chromatogram of standard solvent mixed with eight

saponins
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Table 2 Linear equation, linear range, detection limit and quantitative limit of eight saponins

S PR e Y e e
BRI RL Y, =0.033 7x,-0.016 4 0.999 9 4.3~865.6 11.4 38.0
ASRBH Rel Y, =0.042 3x,+0.047 1 0.999 9 4.7~933.7 3.7 12.3
AZ B Re Y, =0.033 5x,+0.029 7 1.000 0 5.0~1003.2 4.2 14.0
AZBRAF R Y, =0.043 7x,+0.031 5 1.000 0 4.5~902.5 4.3 14.3
AZ R4 Rbl Y5 =0.029 8x5+0.040 7 0.999 9 5.7~1149.8 4.7 15.7
AZBAF Re Y, =0.026 4x,+0.015 3 1.000 0 5.1~1016.2 5.2 17.3
NS RAF Rb2 Y, =0.025 6x,+0.0305 0.999 8 4.7~945.9 5.5 18.3
AZ R Rd Yy =0.032 7x+0.027 8 1.000 0 4.1~815.5 4.9 16.3

Y, ~ Yy NI x| ~xg NSRS AL

222 FHikMEE ETARABETE WE G
HE VA, ESIE 6 R, HR 3 W LLE 8 Fh
AR AL A P00 A X BR R 22 (RSD) H 0.34% ~
1. 12% , F WS ARG 2% B R 47 ) — bk i A
6 Y, PEREN 2 45 R WK BES Y RSD
1.01% ~2. 46% , % W J7 s W d 52 1 R 4f 5 B[R] — 4y
BT T 0 h 2 h 4 h 8 h 12 h F124 h i
FE,8 B FF AL S RSD }0.86% ~ 2. 79% , 3% Bl
FES Y 8 R E W E/DTE 24 h WEREN,

R3I FAENBEBEE EEUMRES
Table 3 Precision, repeatability and stability of the method

RSD(%)
A
o B GivzEdn e vk
=L B RI 1.12 2.46 1.20
AZ BT Rgl 0.53 1.01 1.62
AZ B Re 0.74 2.09 1.36
A B Rf 0.74 1.18 0.86
AZ BT Rbl 0.63 2.03 1.46
NS Re 0.57 2.43 2.13
AZ B Rb2 0.34 1.71 2.79
NSRBI Rd 0.75 2.19 1.58

223 et ® DRSO = EVEVES IR
BN S0 TR 1 IRBAE AR o AR I — 2 R 1)
TR A FRUE S, FRPIAE & b TR ST 5 4% BRAS 10 ST
FAOREEOT B3R B, I HPLC YE#EAT A, 115 8 Fib
BAMES YRR EICR, MR 4 TR, =&
VUPES RS 8 Rl 17 4G W 0 inkr [l %y
85.38% ~104. 74% , NS 1% T HAE v 8 Fh g 14k

EYIHIINER ISR MO1.74% ~ 108. 41% ,2 FlEE 5
RSD ¥J1E 5% LI il A E R 284 Fr T
ARG 1 57 4R BT s+ HPLC 325 0] 3 ) TR fi
it =R H R 5 AZEH Rgl \Re \Rf \Rbl Re,
Rb2 Rd iX 8 Fi HALA9 & i py Al
2.3 WESHERREN

Fi R F IR E 1Y 5k R b T R A
B P A A W TSI 3k BB i 1 R
NS WS M =t%, RS TLUE
KRS 4 FIRESR, 5 5% 2 M =B iy
il =B R RU; EESY 1 ORRA: 2 BRdh 4 BN S
RS 7 thA )0 8 Mtk GRS SmE S
AL EARVER S R AT B AR — 2 FAR T
FEAL 3 FIAESY 6 HHAGI RN 8 A A /N T
HFRZE bR ) BB i,

3 45 i

ARSI 3 LA [RGB ]| $ H
YA AR ZE IO T X AR £ 8 AR L&)
PEEGEE e TS FEHES  miS =
LN FEFRHR AR b 8 MR b Ay £
Wi, IksEmmib g5 R W 2 ik At R
BT R R PR R A B B DTE 24 h NER
FE L FES AR B 4 85.38% ~ 108. 41% . H4h,
OTIERAERE FERS D E BT, v LU R DA
Z VS RIS =L E ORI AR
8 R AT AW S A, ASHIFST 45 SR v
Rt £ A o S A D 85 B R A A R A
B AL TR A Bl TR S AT IR Y b A
J& .,
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R4 2TERT S HEFN AW H S B NIRE R

Table 4 Contents and recovery rate of eight saponins in two samples

. FE i R it i [ SD

LA A W iRE e =LEHRI 0.42 0.87 96.99 2.46
NS B AT Rgl 2.38 0.93 100.40 1.01

AZ B4 Re 4.01 1.00 95.78 2.09

NS BT RS / 0.90 95.29 1.18

AZ A Rbl 7.47 1.15 85.38 2.03

ANZ A Re 0.72 1.02 92.34 2.43

AZ BT Rb2 0.93 0.95 104.74 1.71

ANZBH Rd 1.44 0.82 95.51 2.19

JEA RS I O IR =t BRI / 0.87 92.94 3.04
AZHAT Rgl / 0.93 99.26 1.58

ANZBT Re / 1.00 101.88 2.26

AZ B R 0.033 0.90 108.41 1.88

AZ AT Rbl 0.009 1.15 104.73 4.01

AZ BT Re 0.101 1.02 103.06 2.57

ANZ B4 Rbh2 0.107 0.95 91.74 3.06

AZ B4 Rd 0.039 0.82 103.03 3.11

“/TRRAKI

®5 MEERPSHEELSUNEE

Table 5 Contents of eight saponins in samples

RIS R (mg/g)

| FEd 1 R 2 B 3 Fefh 4 FEf S FEdh 6 Fedh 7
(HPHS (IS (HANSHE (=L (=1L (GErmg  (Eamz
HFH) J ) IR ) W) k) 2R AR )

=B Rl / / / 0.42 4.06 / /
AZBH Rel 0.31 2.46 / 2.38 11.15 / 0.37
AZ BT Re 2.78 22.65 / 4.01 2.04 / 0.33
NS RBH RE / / 0.033 / / / 0.31
AZ B Rbl 7.20 46.31 0.009 7.47 13.38 0.002 1.39
AZ BT Re 2.59 18.23 0.101 0.72 2.11 0.004 1.40
AZ BT Rb2 0.72 4.13 0.107 0.93 0.18 0.005 0.94
AZ B Rd 2.55 16.18 0.078 1.44 3.76 0.002 0.28
8 AT E A 16.15 109.96 0.328 17.37 36.68 0.013 5.02
T ot b 2 R bR T Y 15 100 >1 17 32 0.1~0.2 5.5
MRHEE
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