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kAR, thdE, T4, XER, BXE, G
kEPEHAYE K, ¥4 k& 130117

(#ZE] BE#9: R H W R % ( Box-Behnken ) fJ fk 85 45 25 nf % 82 W) 19 slifk T2, I 57 LR AE B 3%
Fik: DIBA A SIS RO e bR, SR IR0 45 G N L AT, BN BCE R, (R RE X IR SR B Ak T
R, IR A 2 2 X BRI R P R BOROA €6 R A T AR AE BE I R . S5 R: R Design-Expert 10. 0. 3
RS RHEE R BRI R S SRR BN REITEIHTRE R : ¥ =65.58 +1.68A +0.84B + 1. 55C +0. 44D -
0. 16AB — 1. 12AC - 0. 58AD + 0. 62BC — 0. 067BD + 0. 30CD +0. 52A% — 1. 46B* —1.25C% - 1.47D* (P <0.05) , #fi & 4l
TR O E N 80% , AEFR# Ky 1.5 mLomin ™", VEBLARUR S BV, PEMLHIE N 4 mLomin ™", 5 11 {8
K2R R R AR IO (i OB RRAE B 7 G W, RE R 0 BRURRAE B 95 1 A MBLBE AE 0. 957 ~ 0. 989, #5if:
AL L 1E i BRI B alidh T 2800 . T4%, B 7 09 = ROBOH RRAE B S 1T S B8R 25 o e BE PR O (9 T 5T
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Response Surface Methodology for Optimizing Purification Technology and Characteristic Map of
Control Extracts from Stems and Leaves of Scutellaria baicalensis
ZHANG Ya-rong, XU Ben, LI Na, LIU Ji-shuang, XU Wen-hui, CHEN Xin"
Changchun University of Chinese Medicine, Changchun 130117, China

[ Abstract]  Objective: To optimize the purification process of the control extract from the stems and leaves of Scutel-
laria baicalensis by response surface methodology ( Box-Behnken ) and establish its characteristic map. Methods: The content of
total flavonoids in the stems and leaves of S. baicalensis was taken as the evaluation index, the single factor experiment com-
bined with response surface methodology was used to establish a mathematical model and optimize the purification process pa-
rameters of the crude extract, and the characteristic chromatogram of the extract was studied by HPLC. Results: The quadratic
multiple regression equation of total flavonoids yield from stems and leaves of S. baicalensis with design-Expert 10. 0. 3 software
was ¥ =65.58 +1.68A +0.84B + 1. 55C +0.44D - 0. 16AB — 1. 12AC — 0. 58AD +0. 62BC — 0. 067BD + 0. 30CD + 0. 52A> —
1.46B% —1.25C” = 1.47D* P <0.05) . The purification condition was determined to be 80% ethanol concentration. Sample
flow rate was 1. 5 mL-min~". The elution volume was 5 BV. The elution flow rate was 4 mL-min~'. The characteristic chromato-
grams of 11 batches of control extracts from stems and leaves of S. baicalensis showed that there were 7 common peaks, ranging
from 0. 957-0. 989. Conclusion: The purification process of the optimized control extract is stable and controllable. The estab-
lished characteristic chromatogram of HPLC can provide theoretical reference for the research and application of the control
extract from the stems and leaves of S. baicalensis.

[Keywords|  Scutellaria baicalensis stem and leaf; controlled extract; response surface methodology; characteristic

map; total flavonoids

S IEREMB] HRERHETOH (20150201007YY)
CEEMEE] OB, or, W55 A RO TSI RS, E-mail: 1253068357@ qq. com

- 654 -



20095 H HH20% H5W

FEIICF 2 Mod Chin Med

May 2019  Vol.21 No.5

WAZEM N EIERMAY) 5 5 Scutellaria baicalen-
sis Georgi [T HEZEM, HAVEPIRIE . 15 KR
Ukt EESHEESE . FRRTSELKS
Py, ARG N A B, e
AR SRR R BT RS, A TAIT
I IR OB SRR PR

A 2lxk BR S B S AR 1Y B 2 o ik 2L
H—RE RS B A, I JLAE, ZRh25HF Y
ST HRSRECY T ST S TR0 A, AT T
M EEE RSN, AT DR R 2 SR B A
Fri L ARSI S ST HE A A B Al T
PLRCRFAE 3G, by il o 3 5 25 0 BRER IO 2 1 2
%, B BT EGE RIS AR A2 B (2
PRER o) K (5 B — . s B, A R BR 2 H
VWO R EBIRROL, AR T Bk AR a7 .

1 ##

1.1 %88

1260 735 25 WA € 35% A% (38 [ Agilent 24 ] ) 5
WondaSil C g4 (250 mm x4. 6 mm, 5 pm, HA
By A T]) 3 AB265-S 05 op 2 — 4 KT (B 14
FrFE M Z A W) 5 GZX-9240MBE % 5 X1 48
( BHEFRRIDIA R AR Be45) ) 3 UV-1810 24h-A]
W36 (At at B Ard AR A IR STHEA R o
1.2 &5

BB B (P E R 2y A E BT B, 4l
. 91.7% , #t'5: 110842-201709); B # % & X
W C IR AE YR IRA ], 4 >98% , #t
5 YY91209-20) ; HIEE [ Ei P IS B4R B % ( |
) RGARAFE, @ikai]; PROCRETHOLEN
A TORFET, trkal) ; alv K (BT ks e 4E
ARAT) 5 KALWBIEA IE DIOT (7R 46 T AT PR 2
A]) s AB-8(REOG R N 44k TAF5E ) ; DM130
(AL FRFALTAHRAT ) ; ADS-TCRHEM LA
TR R 5 XDA-1 (PG 22 i B BHSOR A BT
FRASH]D) 5 HoAiFR 4 o o ol
1.3 %y

USRG4I, KB BERY K5
HH A, BN R MY 8% Scuellaria
baicalensis Georgi, FEMMAZBRANT G, Y, 50 C
T, OBE, TS0, S, RERIERE AR 1.

®1 HRES

RS REME 25 )

HQJY1 2017-8-23 Bk, FidE WA ERTT S
HQIY2 2017-8-23 R, BRSO AR R B
HQIY3 2017-8-30  [R, FiiE  EMAEKETGHH X
HQJY4 2017820 AR, Pl EME AT A8
HQIYS 2017726 AR, ¥pAE EME AT A E
HQJY6 2017-7-16 Bk, B4 WS AT L
HQIY7 2017820  HZR, BpAE EHME AT A8
HQJYS 2017820 AR, Bt EHEMHEAMTOEGHE
HQJY9 2017-8-23 Bk, B4 WA RS
HQIY10 2017823  H3k, ¥4 #HMHE A&
HQJY11 2016-6-15 W3, A VSRS

Ve HQIY Ay 5 2 B g 2 B
2 TEEER

2.1 MR 25

B 2antda, A 8 51 70% £ %
VW, TR 2 W, 45 1 h, ibuk, Uk o mE, TR
(60 C), HIg,
2.2 XfRESREU 4tk

R PRI 38 5, T K e o Bl Joi o ¥ B2
30.0 mg-mL ™" B, ik ERER VY pH A 2 ~ 3,
WCE 12 W) B, DUERH, EIERVE BRI,
KL AR fE 2 h, 6 BV AKyE =k, FAA
[} ¥ 3 2 T A A I 3 S B0, AR VB MR . iR T
VEFKVEE P, P QR R, SR S RERIR
A, i, T, BT R
2.3 RLHEER A R E ik
2.3.1 fRifE R 2l O B A X IR 10,0 mg,
HF 50 mL )b, MRS, TR, B,
BRIk %of BRI W, M O AR R 0.4, 0.8,
1.2, 1.8, 2.4 mL £ 10 mL &), HEREZRZ
2, DIHEAES H, FEHK N 285 nm Ab i B i 5
FRIWOERE (A) fEH. DI EE AR E (mg-mL™") Hy
fEAebR, WOLEE (A fH) HY\AbR, ZedilbrE 4,
]9 5 728 ¥ =15. 082X +0. 044 3(r=0.998 2), B
WATFAE0.007 3 ~0.044 0 mg-mLflé)%‘l‘i Rt
2.3.2 HER R VRO A TS 2R ) BRI T
PRI AR 20 mg, KEFRE, ET 100 mL B,
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ey . 2122 7S %4 7 A —
FH sl 7 b 3 20 ml:E, /?Eﬁ@/ﬂ:)%, 5, /ﬁﬁ LR (% ) = (GVy = C V1) % 100 (1)
1.0 mL % 100 mL JEH, A s 205, 455, CoVo
g, RIfE. A EICD GV 100 (2)

2.3. 3 KWL U 2. 3. 1 N B ) B
W, ELWME 6 MWOBLEE(A)E, RSD 25 0.26% ,
FAT7 VL T AN A % FE R A
2.3.4 BE R IR 2.3.2 R 7 EE 15 RE
W, M 10, 20, 30, 40, 50, 60 min A 0% % BF
(A)fH, RSD Jy0.42% , RUEHIREERL .
2.3.5 AN WAt e 5 2R X B HY)
TEEMAR 6 iy, 4520 mg, #%22.3.2 Wi T )y ikAgHE i
VW, DI & RS IROGBEMH (A), RSD 25 0.77%,
UEHNZ B E A R AT
2.3.6 MRS RSB PR OE B A 2R X R LY
(B 5T 2 43 % 56. 49% )6 1y, 4% 10 mg, 435l &
T 100 mL A, A —E B AT A, P
HR2.3.2 Jy kil & i i W, T OB EE (A) 1,
TR R, S5 L3R 2, B 2 Ry
97.66% , RSD H0.82% , WEffEEFA 2R,
2. 4 RALIR B i 25 i 16

AL FG ) D101 (FERR M) . AB-8 (554 1) .
DMI30( itk ) . ADS-7 (ol ) B XDA-1 (%)
RAMAE A 25 mL, J3 5% T 5 AR AR HE (20 em x
LSem)d, IOAFAEH 8.0 mL, Ji#A 1 mL-min",
FH 6 BV JKBERR 4L b K PE 20 . Tl e
TEERTR, B 4 BY (K 95% L FEVEML, i N
I mLemin ™", AIFURMR. #5608 2.2 00 R 5 ki e
SVHCTE S, THERME R AR R, R R
1, AB-8 HUJCFLIE FFFART B 1% 1A T 2080 R AR fe 1Rz 8 2R
R T HABAY S, HE¥ 2y, Bk, #E$#: AB-8
RUFALI BE AR i % 1 25 25 i X B 2 B 2 47 4l
asavy (1

AT A
Co: FREMLMERRROMREE , Vo: FRERIARL
Cr: AP, V, 2 KRR
Co: VR EIRIOWREE, V,: VEBORARL,

100 m =
< 90f AES
580l
=
= 70 -
ﬁem
2l I I| I
= 40k

30 I

AB-§ DMI30 ADS-7 XDA-1
Bl MRRMBREIWER(n=2)

2.5 it h £k

B 25m ERER 150.0 mL,  EARZEEA AB-8
RALIE R 25 mL AR AR HE (20 em x 1.5 em)
W T mLemin ™', GEHR A 10 mL s —10y, UL
15 firfal, M A= A R, IR IR
RONBEAR, EPER SR oA AR, it 2,
W2, SRR S Gy, RIZN 2 AR, &
TOBRF O e M, R Tt e 5 SO mL, B4
1 mLAB-8 BURALI IR ERE R R Z AR 2 mL,

100
X
= 80
4
gém
75 40k
=
H 30F
S
¢ 1 1 1 1 1 1 1 1 1 1
0 12345678 9101112131415
4

E2 ittfmHiZk(AB-8 )

£2 RBEHBER(1=6)
£ e/ /mg o 5/ mg JMA L/ mg WA/ mg a3/ % P [l R % RSD/%
1 10. 01 5.655 5.612 11. 179 98. 44 97. 66 0.82
2 10. 04 5.672 5.557 11.083 97.38
3 10. 02 5. 660 5.59%4 11.116 97.53
4 10. 07 5.689 5.631 11.132 96. 67
5 9.98 5.638 5.566 11. 137 98. 80
6 10.03 5. 666 5.629 11. 135 97.16
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2.6 PIHREE
2.6.1 BRI BB ZE0 EARR S0. 0 mL R4S
AB-8 RALMEFHPE 25 mL AURIEHE (20 cm x 1.5 em)

VS, B 3 i B R M P B 39 DR T A A4
HUEB R 5 BY J5, FRHERUERAR, S e
ERIGEAR, dt, WRABUERIES BY ik,

Hr, DIEE 0.5, 1, 1.5, 2, 2.5, 3 mL-min"' 4}l sor
LA, ERESERUS M 2 h, 6 BV KERZE, RN <
2 mLemin"", 95% Z FELENE, Wi A 4 mL-min~', %60-
Ve T Ve M S S s A 50
6 BVIRBIENE . WA e B, e B i &5 o, 25 %m
SRULPE 3, SR S i, EON 15 mLemin T 2
DI, FAEDRE 4% 7E 1.5 mLemin ™',
20 1 1 1 1 1 ]
80~ 1 2 3 4 5 6 7
BB BBV
70+ ES5 SERARIEE
X
= 60 Sy >
@ 5l 2.6.4 PR HUE 2R AR 50. 0 mL g
0| 5 AB-8 K FLIE BB 25 mLL {1 4 E (20 om x
=l 1.5 em) th, DA 1S mLemin ™' 1R, ERESERUG I
20 L L L L L ) |§f\]L2 h’ FH6 BV 7kl%§%; ?ﬁi}_ﬁ.ﬂ‘jz mL'H]-in_l s é%é‘é;ﬁﬁ
0 0.5 1 1.5 2 2.5 3

AR /mL - min!
B3 _REREEF

2.6.2 YRR BB A ZEM FAEME 50.0 mL 228
A AB-8 AL W B A% g 25 mL A fE 4 (20 em x
1.5 cem) d1, PAEGE 1.5 mL-min ™" FAE, FAESEN
JEERE 2 h, 6 BV KERZR, WA 2 mLemin ', 4k
LRIk 30% . 50% . 60% . 70% . 80% . 95% Z,
FEVEME, Wik A4 mL-min~', PEME6 BV AR, Wik
Ve, W e, 25 UL 4, BoEEE A
B E R 60% ~95% L BEVE R, 255 % 1B
70% LB THERR 4tk

80
70+
60
50F
<O g0k
30
B a0k

10f
0 1 1 1 J

20 30 50 6I0 7I0 80 95
ZIERTE 5%

VERR A IR

2.6.3 PEMARY  HUETR AN FAERE 50.0 mL A
AB-8 JALIEFIAAE 25 mL (A AEHE (20 em x 1.5 em)
Hr, DAL 1.5 mLemin =" AR, RSS2 h,
6 BV /KFRZY, Wik 2 mL-min~', SRJ5H 70% 2,1
Ve, A3 mLemin ', YEBUARL R 2, 3. 4,
5.6, 7 BV, WCEEPEBOR, e S A, g5

/%

ity

4

70% LB, W1, 2,3, 4,5, 6 mL-min"',
5 BV IRFAVENE . WCAR VR, DU S B 1 i
SEIANIE 6, A 2 o B A Pk B U 1 R AR
WiAEfk, MVEMETTE K 4 mL-min =" B, B S
Fer, b, PRBLTE AR HIAE 4 mL-min " HRAE,

80
2 70F
& 6ol
=
#
2 50+
1 1 1 1 1 J
40 1 2 3 4 5 6
VeI /mL - min!
B 6 ZERREERE

2.7 W TR B 2 B s R Al AL T2

2.7 U iAEB r s TR R Bl L KA
Box-Benhnken ( H.0041 A ) iR BT TR B, DL A( LBE
WHE) . BO AR ) . COUEMBARBD . D (BB R

B AR, Y CREE AR NI S bR T
i, W3 ~4,
%3 MEERBRESEAEER
%
KV A Zmakis B RS CURBRRY D YRR
% mL-min ! BV mL+min !
-1 60 1.0 4 3
0 70 1.5 5 4
+1 80 2.0 6 5
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x4 MEEBIWARERER

%

G5 A B C D Y
1 -1 -1 0 0 62.52
2 1 -1 0 0 65.15
3 -1 1 0 0 64. 11
4 1 1 0 0 66. 11
5 0 0 -1 -1 60. 64
[§ 0 0 1 -1 63. 44
7 0 0 -1 1 61.33
8 0 0 1 1 65.34
9 -1 0 0 -1 61.97
10 1 0 0 -1 67.17
11 -1 0 0 1 63.77
12 1 0 0 1 66. 64
13 0 -1 -1 0 61.06
14 0 1 -1 0 62. 12
15 0 -1 1 0 62. 89
16 0 1 1 0 66. 44
17 -1 0 -1 0 60. 35
18 1 0 -1 0 66. 35
19 -1 0 1 0 65. 44
20 1 0 1 0 66. 94
21 0 -1 0 -1 61.40
22 0 1 0 -1 63. 02
23 0 -1 0 1 62.27
24 0 1 0 1 63. 62
25 0 0 0 0 65.59
26 0 0 0 0 65. 50
27 0 0 0 0 64. 84
28 0 0 0 0 65. 44
29 0 0 0 0 66. 54

2.7.2 BRI ST 5 B E T R Design-Expert
10. 0. 3 BAXTEAE AT Ik ZuBIALG, A —
WZTTIHIA T Y =65.58 + 1. 68A +0.84B +1.55C +
0.44D - 0. 16AB — 1. 12AC - 0.58 AD + 0.62BC -
0.067BD + 0.30CD + 0.52A% - 1.46B> - 1.25C* -
1.47D% , BsHR Jr 22 3 4 WL 5

WOTE SR T 22 R A 51T 5 X (0.01 <
P<0.05), MHEFRE r=0.959 4, WHFE R,
JrATEE, R v 2R i SR ) 2l A T S R
B BIEPE REL RL,; =0.918 8, BB AT (A%
AU 91. 88% M {H A A2k, RAUIT P =0.576 6 >
0.05, ZRICHI4 X, FUIBIAL L SIR 1) 5R 22
THEMNERERN,

B FAERAL, 4 AP 20 SB35 i R R
- 658 -

WY A>C>B >D, i P AT, BARL—IK
A, B, C, &&HW AC, kT B, C’, DN
FI(P<0.01), BRI—KI D, —YKI A> @ 3510
(0.01 <P<0.05), HAeNARET(PL>0.05),

R LR B RS, 2l 45 R 32 BAE R =
A v T P R A v R IR, DLIRL T ~ 8 i i T A
I VARG 3 2 45 o 4 1 B R 6 R 38 A8 B A T B
M 1 TR 258 S R T 4 s 4 U ) A8 AR TR i
HUL Bk, WA REE G R ALK
FE) . BOEREGEE)  COUEMARRR) o D (3o )
PUE AL . oG, AR AB-8 B (554K
PE) AL A, B 57 25 b ifr 5 2 B 4 A 583 A0 P 40
T, W A R TR, (A LR
W 80% I, V% I T r Tt Vs 1k A% o 2 T 1 22
FECRE S R TR, HR, AR, AMOGERK
ERVERT], RS AR 5 BRI W™ A SE R Y
BT BEE R, BEARISCR . TR, VRBRFRE /D,
SRR A TS AT R RERE, FEIRICR; pEmA
TR, BV B R A IR A, I AR
e sE, WEL K, FEORBR RS KA
JE b A B TR AT R R B R A o, O HLAR R
ST/ TR YR TAERT R, BRAREBACR

£S5 HENWER

RECRU. M BEE B F 1 P fH
TR 118. 340 14 8. 450 23.62 <0.000 1
A 34. 000 1 34. 000 95.03 <0.000 1
B 8. 550 1 8. 550 23.90 0. 000 2
C 28. 950 1 28. 950 80. 92 <0.000 1
D 2.370 1 2.370 6.62 0.022 1
AB 0. 099 1 0. 099 0.28 0. 606 7
AC 5. 060 1 5. 060 14. 15 0.002 1
AD 1. 360 1 1. 360 3.79 0.071 8
BC 1.550 1 1.550 4.33 0. 056 2
BD 0.018 1 0.018 0. 051 0.824 7
CD 0. 370 1 0. 370 1.02 0.329 0
A? 1. 760 1 1. 760 4.91 0.043 8
B? 13.750 1 13.750 38.43 <0.000 1
c? 10. 170 1 10. 170 28.43 0.000 1
D? 13. 990 1 13. 990 39.09 <0.000 1
W 5.010 14 0. 360 — —

ES ) 3.510 10 0. 350 0. 94 0.5 766
Hriggs 1. 500 4 0.370 — —
MEE 123.350 28 — — —

IE: P<0.01 RZRA G E L

R ER RS
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2.7.3 BAFESLE: AR 4E Box-Behnken M 1 T S 561G
g iR, HEIRAET R CRERE 76.527% , L+
PidE 1.703 mL-min ", PEBLAFLS. 441 BV, Vel
B 4.129 mL-min "', Z5A LRGN, BE sk A
NS 80% , AR 1.5 mL-min ™", PRI
FL5 BV, P 4 mL-min ™', RIS 5%

B A
2 o ﬁgﬁ E_/A) 6
Elg
g L >
. 3
£ 16 =3
=14 #
s B
# =
12 ©
m
1
60 65 70 75 80 60 65
A LFEERIE %

o B /%

6 5
s
Z55 B45
= B 4
C4s 235
A
4 3
I 12 14 16 18 2 112

B: FREF#E/mL - min!

T /%

A LRI %
o R /%

B: FREF#E/mL - min!

X B ZE MR AT Al Ak S B B, 4G 3 HExt
HEFR ) B0 B I3 o 734053 31 R 66. 93% . 66. 86%
66.71% , SEY{H K 66.83% , FLIE{H K 67.19% ,
RSD 3 0.38% , FRUIWE 5 HIEHE, Uiix
SCI U FIBCA R S R &g, ] T a2
X} BE S ERA

D Y% /mL - min !

3
70 75 80 60 65 70 75 80

A LEERIE Y%
SR %

D ¥l #E /mL « min !
~

L6 18 2 4 45 5 55 6
C: iR B/BY

B7 REXAAXEETLE

/%

8 HERTW 3 BN R E E
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2.8 X HRER U RRE [R5 1) 3T

2.8. 1 fBjssef} i, S WondaSil C g (250 mm x
4.6 mm, 5 um), HEE(A)0.02% FERE K (B),
FREEVEL (0 ~ 40 min, 34% ~64.67% A); il 3
K. 335 nm; FEJE: 30 C; . 1.0 mL-min™';
PEFER: 10 pLo

2.8.2 ZIRYE WO 5 U S P AR
MRS, RERFRE, I EEH R 1 mL &5 P %
1 0. 10 mg MK, % 1 mL FEFE5 0. 05 mg 1Y
W, HfE,

2.8.3 B A W A ECEE A 2R X BRAR LY
20 mg, FEEHRE, 10 mL e, i EERE s AL
P30 min, FHH B EREZIL, #51, €, s
W, HfE,

2.8. 4 HATIERICRI S I A E B 1L HE 525
W2hA, e R A DU X RREE B gl AE T2
AEESL (ST ~S11), FFR2.8.1 W F ik, KRS
FROEAR T, SRRk E WL 9. FERT AR El
T 2 S (EP T ) 3 B R W BEOR HAR
E, FTLfRE 2 SIS RIE(S) , THR A RREIE
FAJAEDGT PR B Bsf ()RR O B W 1T AR ) RSD B, #5354
WA PRI AR DR BRI T1] RSD {ELR 0. 12% ~0.40% 5 AR
THI L RSD {E°4 8.03% ~36.05% , HATHEXER,
2.8.5 mEAEMIAE  BUE—HEAE A (S, 4 6 17
R, H&IR2.8. 1 WU R Jrikifbat, DAEF R 511
Z: g, THAARXOR B8 I () FAR XTI T A, RSD {E 43
AN 0.97% | 1.54% , UEEHZ IR EE M R AT
2.8.6 KB ALIALS  HUE AR (S R, # IR
2.8. 1 WURN ik, MSLEFE 6 Ik, DIBTBA1 AZ M
U, THARAE X PR B R () S A g T AR, RSD B 43531
H70.39% . 0.74% , FUIZAEHRE % R AT
2.8.7 FUEMEIES  HUR — AR (S iR, # IR
2.8 1R E:, 49T 0,2, 4,8, 12, 24 h i
FE, DUBFEEH o0 2 006 11 50RH O B3 I (] B2 AH
XTI TR AL, RSD {H43 514 0.86% , 1.04% , ViHFE
AT TRAE 24 h NFRUE o

2.9 FAMRLEE AT AL AL R S VY

il 2012 i 25 (i FE S0 T AR RUEE PE A R 28
BRAEXE 11 e 25 IO i (3 ) ATA SO
WAHEATAE L, BoE AR ik, R SR N
0.10, ZRMKIE, FHATHZNILE, FRER, &
ZZEM X BRSO Ay T A S g, R AR TS B

- 660 -

g

1

=

JLE 10, X HEAFAL TS (R) WP 11, DIXS BERR AL 4]
T CR) SR, THE 11 LB 5 250 R AR IBUYIRE
FAELEE (0. 957 ~0.989) , WLF 6,

500
494
488
482
476
470
464
458
452
446
440

mV

t/min
e LOREPRET,; 2. AEFRAR
E9 SsRyaitE

e St s [t s Sl

1 S — 1 1
0 3 6 9 121518 21 24 27 30 33 36 39
t/min

10 HQJY X HREZ BRI o B 54 B 1%

100
90 -
80
70
60
> 50k
40}
30L I 2sH 345 67
20+ \ﬂ
for L WJMWT¥%E
0 1 IL\M 1 I 1 ﬁﬁ\‘
0 3 6 9 12151821 2427 30 33 36 39
t/min
e 20 WA 70 WS R,
B 11 HZFZ0XI R X BRI E R
F6 HUEFHNSWER
' FEALRE G5 AHABLEE
S1 0. 988 S7 0.973
S2 0.982 S8 0. 989
S3 0. 966 S9 0.982
S4 0.974 S10 0. 980
S5 0.979 S11 0. 985
S6 0.957 R 1. 000

NI

B 2RI (14 ) O B B
SRS, 5

EAALE Y, BAMmERE, 1
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FERTIERT Y RN R g 4y, BOR R
BB I A LV P B IS A G, BRI
AN, RELWE A e A R DR . e A . PRI R
o AR R S, B 7 12 T B S A Y 24k T
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