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Box — Behnken A1 5 @ 3% % 1 X35, HPD400 A X SUAR S o & sh b sk B R 7 P arog £ (6 AN) R B E (3 A) o, B 5 2R AR &3
(UPLC) ) 52 2R BLik 1 &m0 88, 9 — T W R K E(UV = Vis) ikl 2 s Bl 7 B35 B 2 o H a8 1d 2 R 544 Box —
Behnken »f 5 3%, 3R AR A TN kAR SEAL T LS IE R kAL T LA Ak 2.6 mL/ min, B SRR RS 53%, BF RAKAR A
2.4 BV 2L, RSN T E T R LM Z 544 (69.33 £ 1.66)%, 5 R B e B M A 4 RER BUR 4 RER AL1,5- =
e AT RES FERE C ML EAES» AN H(2.67£0.04)pug/ mg.(15.34 0. 27) pug/ mg. (12. 36 £ 0. 17) pg / mg. (16. 01 +
0.22) g/ mg.(18.25 +0.22)wg/ mg.(96.24 + 1. 44)pg / mg. (6. 85 + 0. 07)pg / mg. (22.55 + 0. 35) wg / mg.(5.78 + 0. 07) pg / mg.
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KA e BRI B R ; KILE A S ; Box — Behnken v i @ 3% ; £ R 247

Optimization of Purification Process of Phenolic Acids and Flavonoids in Xuanfu Daizhe
Decoction by Principal Component Analysis Combined with Box — Behnken Design —

Response Surface Methodology

GUO Manman ,LIU Ju,WANG Yi,ZHANG Zepeng ,XU Yunyan,XU Cheng

(Traditional Chinese Medicine Hospital of Kunshan,Kunshan,Jiangsu,China 215300)
Abstract: Objective To optimize the separation and purification process of phenolic acids and flavonoids in Xuanfu Daizhe
Decoction. Methods The Box — Behnken design — response surface methodology (BBD — RSM) was used to design the test with
elution flow rate, ethanol elution volume fraction, and ethanol elution volume as the investigation factors. The HPD400 macroporous
resin was used to separate and purify six phenolic acids and three flavonoids in Xuanfu Daizhe Decoction. The ultra - high -
performance liquid chromatography (UPLC) method was used to determine the components in the eluent. The ultraviolet — visible
spectrophotometry (UV - Vis) was used to determine the mass fraction of total flavonoids in the eluent. The principal component
analysis combined with BBD — RSM was used to evaluate the model, predict the optimal purification process, and the verification
test was carried out. Results The optimal purification process was as follows:the flow rate was 2.6 mL / min,the ethanol elution
volume fraction was 53%,and the ethanol elution volume was 2.4 BV. After verification,the mass fraction of total flavonoids under
the optimal purification process was (69.33 + 1.66)%;the contents of chlorogenic acid, caffeic acid,isoquercitrin, isochlorogenic acid
B,isochlorogenic acid A,1,5 - dicaffequinic acid,isorhamnoside,isochlorogenic acid C,and quercetin were (2.67 + 0.04) wg / mg,
(15.34 + 0.27) pg / mg,(12.36 + 0.17) pg / mg,(16.01 = 0.22) pg / mg,(18.25 = 0.22) pg / mg,(96.24 + 1.44) pg / mg,
(6.85 + 0.07) pg / mg,(22.55 + 0.35) wg / mg,(5.78 + 0.07) pg / mg respectively. Conclusion The optimal purification
process of phenolic acids and flavonoids in Xuanfu Daizhe Decoction by macroporous adsorption resin is stable and feasible, which
can provide a reference for further pharmacological research.
Key words: Xuanfu Daizhe Decoction; phenolic acids; flavonoids; macroporous adsorption resin; Box — Behnken design — response

surface methodology ; principal component analysis
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I AR ek S sl A S 2 PR D) R
SR 2E B LG B 2SI RIS RS Sk e
I AL R (R A ) At 5T H v R R TR S A
BB AT B PR DU PUEAAL SRR e -8 [ H i fef
IS o B il T2 G 28 Tk, AR 0F5
T A A L B LAY g W B 4 8 i Ak e
BEACHE 1 Th I IR R 28 Ay, ATV Il o s A AR
BRI EEVEARFR % 28 R &, 2 FH Box — Behnken i i
T HEA TR I A T, W T VR R R R LB 2
WA a3 R T E PR R AR, TR e R A T
2 VAR S I R | T2 N o Al Sk — 2D AL
SEA RIS RIE T .
1 XFE5RKH
1.1 {8

Acquity UPLC H — Class % 725 20 i M (0351 (32
[E Waters 22 1) ) ; UV 2600 Y2541 — 1] WG4 606 L
( H 7K Shimadzu 23 7] ) ; BT 258 L, 1 K- (b 5t 38 2 H)
WA PR BRA T s DW — 2K 60 38k Fi B e (g 38 i 3
FH O HL PR ) ) s DHG — 9070A 7Y i, HAUPE L 3% XU T4
(LR 2 S B A A RN /) s HWS — 24 76 B AV TR K
W (g — R A BR A F) ;N - 12008 EYELA
Rt RA (L Z AR A BRA R o
1.2 X%

2 JE R KFHE S (L5 MUST - 22111711) (BiiERR
X R 5 (HE 5 MUST - 22062118) 54z 15 %o B
(4It*5 A MUST - 20042613) | 55+ ¢ JF R B X} R i (4L
4 MUST - 21030602) . 5 4% J5i g A X B8 5y (45 K
MUST - 21102611) . 1,5 — - WIHEZS T ER XT 18 & (it 5
S MUST - 22072012) 5 B A5 X0 i i (41654 MUST -
20070311) . 5 & Ji iz ¢ X BR & (it 5 S MUST -
22081001 ) i Bz 25 %5 B i (L4524 MUST - 22042012) ,
BI [ RS 2 IR A R A R A F L, SRR T
98%; 1 T X HE & (45 100080 — 201811) , g [ H [
1 in 2y S E IR AT e, & i > 92%; e AL (A5 A
200515) AR A (45 o 200728) (k2 (L5 R
200526) 2EE (415 K 200314) A Z (54 200216) |
K H H (45 200716) KA (L5 4 200706) 245 14K
F 0 A RN TR R P 25 R A BR A R IR B 25
ZEHAS AT 2GS N IE s SN BRAR IS Ry £2
Tkl , HA R R b4l s ZK B Atk .
2 HEEHER
2.1 KILWEEMBIAER EHEH &

FREUK AL NI & F e i, JooK S iz il 72
U I, BE BRSPS A IR A, oK &
s o 2 0 H A L 7E 200 ~ 300 nm 7 K AR TE W I, 7%
TR 7K gk 2 300 MR VAR T R

2.2 BMER.EWMERS>SENE
2.2.1 LN
% ACQUITY UPLC®BEH C,#:(50 mm X 2. 1 mm,
1.7 pwm); FLah A : 205 (A) - 0. 1% BB K IE W (B) -
FRTESE(C) , BREE VR (PR AR WL 1) s 36 :0. 1 mL/ min;
K% - 350 nm; A 9R - 35 Ci R R . 1 ul.
®1 HEXBERF

Tab.1 Program of gradient elution

B (min)  A(%)  B(%)  C(%) | #f(min)  AC%)  B(%)  C(%)

0~5 5=12 90-80 5-8 60~65 12220 6555 23-25
5~35 12 80 8 65~68 2080 55-10 25—10

35~40 12 80—68 8—20 68~78 80 10 10
40~50 12 68 20 78~80 80—5 10—9 10—35
50~55 12 68—65 20—23 80~90 5 90 5
55~60 12 65 23

2.2.2 EWH &

FRULER IR IR NMERR | Stz 7 SRR AR B S 4%
JRER A 1,5 - —IMHEZE TR 55 R 8RR C
FE 2 B Al i RS, B W 10 mL AR,
Jon R o) B SR R 4331 A 50. 00, 391. 00, 199. 00,
225.00,242. 00,753. 00,103. 00,288. 00,50. 60 g/ mL
FATR B X B VS YA o 12 1 7RI A D AR B 24 0 (A2 22 50 ¢, AR
B R R H RS 309, NS REK 20 g UEA
10 g) , i 8 47 7K 1290 30 min, /K FIHRE 2K, 45K 1 h, ¥
g5 B0, B EE W, O BR R 2 IR FEHL, 25 T R
1 ,20% CBEGE, RS DA ; BAE S R 8 o KALW
g 15 mL_EAER AR S SL 56 S5 IS AE S RE PR, 25T,
FRE R, A TR E R, I BRI ERZE 10 mL,
VEST , BEEUE W, RS S A
2.2.3 FEE¥EFHE

R e PR R B W 2. 2. 2 300 N TR A X HR
TG A RS | L, 352 2. 2. 1T R A% & Rk
W5 o &5 S AL 5 A TR 5 1R 6 X B Y RO [R] £ B
s [Ea] Ak A A I e g, o B R A TR LI 1

LRVE S REEL A I 2. 2. 2 30 IR R IR A TR
0.2,0.6,1.0,1.4,1.8,2.2 mL, & 5 mL A&, i
P iE 7%, RIS 2 500 o fm e P VR 6 6 R R R o352 2. 2. 13
S A AR S 0 SR 0 TR o DA R A B i
W EE (X, g / mL) AL bR MR (Y) M ARARIES T4
VA AR RN T R S R T I 2(a — i 43 S A 2 R o
MERR S SRR B SRR A 1,5 — kS
Fii S ST SREARETR C M e 4 K6 1R)) .

K 2 B2« BUR] — B A A T, 42 2. 2. 1T R
T S SRR A2 6 VK, 1T S/ 0GR T R o 235 SR 4 i
MERR S 1T AR B USSR R R A 1,5 — Z0mME
TR S AT SRR C M 2RI AR Y RSD 43
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o3 SRERIEIR A 1,5 - IS T R R R AR
0.28 M C M Bz 3R 420 51k 2,23, 20.57, 7. 47, 1. 83,
0.20 8 10. 69, 33.77,5.36,13.79, 3. 58 pg/ mg, RSD 43 4] J
0.12] 0.83%,0. 11%,0. 50%,0. 10%,0. 20% 0. 14%,0. 71%,
0.04 9 . 0.54%,1.75%(n = 6) , KWL HIZNE R4
O JRE [T i - BBURRE fh © 73, 20310 FIA 45 48 155 T
! O £ X B L 2. 2. 2950 ik 4 itk
0.24] : W% 2. 2. VI (g AR PR UE R E 0 SR e v AR &
- ZRIGTRR ONVHERR | S 4 B2 SR AR SRR B L S AR IR A |
0.12 1,5 - ZWImEZE TR S T AR R C A B R Y

0.08
0.04

01 T T T T T T T T . ¢/ min

1 %JREr 2. kB2 3. FMRIE 4 FERBRB 5. FER
A 6.1,5 - ZowirETE 7. FRAEHF 8 FRREC
9. #a &
AL RGBSR B BASBER
B1 EsxkEeiLE
1. Chlorogenic acid 2. Caffeic acid 3. Isoquercitrin 4. Isochlorogenic
acid B 5. Tsochlorogenic acid A 6.1,5 - Dicaffequinic acid 7. Isor-
hamnoside 8. Isochlorogenic acid C 9. Quercetin
A. Mixed reference solution B. Test solution
Fig.1 UPLC chromatograms
R2 KUXRERLER(n=6)

Tab.2 Results of the linear relation test (n = 6)

Al Ao PEP S R &M (ug/mL)
a  V,=12130X,+45.71  0.9998  2.00~22.00
b ¥,=18971X,-2562.5 0.9999  19.00~209.00
¢ Y,=18790X,-3946.2 0.9999  7.96~87.56
d Y,=13891X,-3466.6 0.999  9.00~99.00
e Y,=16571X,-9908.5 0.9995  9.68~106.48
f Y, =18045X,-36805  0.9995  30.12~331.32
¢ Y,=14414X,-4814.1 0.9998  5.20~57.20
Y,=18686X, - 10748  0.9999  11.52~126.72
i Y,=24601X,-6797.6 0.9995  2.02~44.52

Wk 1.07%, 0.31%, 0. 46%, 0. 22%, 0. 16%, 0. 21%,
0.55%,0.24%,0. 46%(n = 6) , F B J7 HRE 5 1 FLAS

e M I m]— A, E IR A 0,36,
9,12,24 h 4% 2. 2. 1T (35 SRR RE DU S | 10 SR U
TR 25 SRR SR WIMERR S 17 4R IR B e
JRIR A 1,5 - —mWiEZs TR 5 R S AR R C A
F¢ 204 T AR RSD 43 WK 0.96%, 0.37%, 0. 92%,
0.33%,0.36%,0.28%,0.62%,0.61%,1.31%(n = 6) ,
A TV VR TR 24 h N EEAR R .

1 52 VA < 4% R — VRN A il A ARl A 6 13
Fi62. 2. 15T G5 A AR 2 |, 10 SR BT TR
i ZE A SRR OMMERR S A SR RR B
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SE- B4 AL a1 e 2R 43 591 K 99. 46% , 102. 43%, 102. 72% ,
103. 34%, 103.08%, 102.24%, 101.86%, 101.99%,
101. 11%, RSD 43 51} 2. 51%,2. 10%, 1. 79%, 2. 37%,
2.12%,2.18%,1.11%,2.73%,1. 00%(n = 6) .

i  BORE I8 B R R L K 2. 2.2 TR
J7 B 2 R T VA R, T 2. 2. 1 TR {63 Sk R
B IO RIS AR, JF A B i AUl =
FEI R A3 B i (pg) / THRE B (mg) o
2.3 BREMESENE?

TR A FRBOST T X B 14, 76 me, K %k 22
50 mL AT, I 2 IO R T vk
295 2 g / mL FXT BRI o A3 RS 4 e UG L
25 mL AT, &K 2 6. 0 mL, il A T 5 e ik
4149.2,98.4,147.6,196. 8,246.0,295. 2 pg/ mL A &
F1 3 BT T2 2. 2. 2 100 5 e il A T A T

ITIE2E5 5 1) M R 5 IR I XS IR TR
K 5% VAR ANV W 1 mL, 4], B8 E 6 min; A 10%
FEPR AR 1 mL, IR 2T, 5 B 6 min; &5 A S AL AR
W 10 mL, JI7KAE 25, ¥5657 , #0E 15 min, LU R 3257
RS L FE 510 nm A A0 I 5 WG C LAWY BE (A)
AR T BRI (C, wg / mL) R R AR AR FEAT LA
I, 25 E S EE TR A =0.002 5 C +0.006 7
(R?=0.9999,n=6) ZE R Wo/R, =T ftim Wk ETE
49.2~295.2 pg/ mLyg B N S5O0 E 2 RAFERMECR .
2) RS e K A S R A TR
ZEIL 1) RSD 3/ T 1% , R ALAHG % 1 R AT, ik
W IRCE 6 h NEEARE , Tk EE R LT

ERINE B AT 1 mL, SR AR A — Al
PR AT — AR A R e Y ) e O o I L
AN TR BT B (%) = DA S VR I o o /
TRE T x 100%.

2.4 MmAEZERE

N Tan i i SR DN 7 TRy SN AR LN A N
VEARFC R 2 m R 22, AR I3 AN K (LR 3) . L
9 B R 3 B K S VR T A 4 B B S AR bk L R
Design — Expert 8. 0. 6 -1 it Box — Behnken i 47 .
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17 ZH 150 20 A A 2 00 P 5 P 2R B R MR TR | A ®5 ERSHBMEERFTE

jgr d@r ﬁ%)ﬁ@ﬁ B. Béi)ﬁ@fi A.l1,5- :ui”]m”;%ﬁzgé \%’: LELL Tab.5 Eigenvalues and variances of principal components

ZEH SRR C UM R S = A 5 R 1,57 ~ i il Sk

4.02 pg/mg.14.57~31. 89 pg/ mg.5. 62~ 11. 54 pg/ mg. Bt FERARG)  RHEMRQ) B FEEMM()  RtEan(e)

9.04~19.92 pg/ mg.7.80~16.38 pg/ mg. 24. 15~ bos3s 6 B 8 B 8.8

51.08 pg/ mg 4. 22 ~8. 76 pg/mg.10. 00~ 20. 75 pg/ mg. UL AR LS 10 Al
F6 ERSHIBIETIER

1.17~5.42 pg/ mg, & B W7 5T & 53 0l 45.47% ~
76.26% R E IS E5 R WL 4,

Tab. 6 Loading matrix of the principal components

F3 BEFRKEE i #h 348
Tab.3 Factors and their levels AT AT AT dAT AT 14T AT 14T AT REMM
KT A(mL / min) B(%) C(BY) I 0857 0.9 0.9% 0.9 0.997 0.997 0.9 0.9 -0.108 0.893
1 ) 50 ) 20 -0.24 0017 0.03% -0.085 0.032 0.039 0.095 0.06¢ 0.9 0117
0 4 70 3 x1 ERSBHEEEHES
1 6 90 4 Tab.7 Principal component score and comprehensive score
%4 Box - BehnkeniXIgi&it 54£ R BE _ ERaRA A | me _ ERRRS AN
Tab.4 Design and results of Box — Behnken test I 2 1 2
T 8% gl o 1 0.201 -0.789 -0.679 | 10 -0.483  1.491  1.270
i T ) 2 -0.29 -1.283 -L173| 11 -0.126 -0.530 -0.485
Io-1 0 124 2012 7.3 1147 1032 389 5.07 1320 356 5471 3 -0762 2,002 1693 ) 12 0.137  0.38 0.6
2000 0 -1 230 1991 7.20 106 10.04 318 5.00 1277 3.06  49.58 4 009 -2.427 -2.145) 13 0277 0.072  0.095
301 -1 00295 2400 9.02 1445 1244 39.00 6.11 15.64 241 63.60 50 -0.199 -1191 -L08L | 14 0.167  0.658  0.603
b =1 10 258 1851 653 9.50 8.60 27.47 464 1L16 374 45.89 6 0.530 -3.069 -2.666 | 15 2.503  6.044  5.648
S0 0 0 2.8 1991 703 10.88 9.57 30.43 4.87 1214 340 5L87 7 -0.179  0.731  0.630 | 16 -1.99  6.650  5.683
6 1 1 0200 173 63 927 833 263 422 1049 400 48.67 8 1179 -2.887 -2.433 | 17 -1795 -3.726 -3.510
70 -1 1258 280 814 1277 IL51 3637 622 1463 301 S1M 9 0.756 -2.135 -1.811
8§ 0 1 1 L85 175 646 937 881 B2 466 1.3 463 4547 0.37C2(r = 0.951 8) .3 /NS4 Mi [ 25 %224 340 1 3D 1
9 0 1 -1 230 17.9 646 10.03 9.07 28.8 531 IL75 426  48.03 7 T LI 2. T AL A LB AN P 2t SE S B 2 AC
00 0 0320 2000 828 440 L9 37.77 6.5 1545 291  60.16 T2 7 AN I 2 8 T A B
I I I R A 5042 o
BT 0 1 244 2104 800 1288 11.09 3467 6.08 1416 358 5264 @ﬁtw%’[‘]‘ﬁﬁj3%’@%%ﬁﬁ 2.4BV,
40 00 264 290 828 1330 1161 3669 6.3 1478 352 50.74 2.5 WIETZ
5 -1 -1 0299 9.5 1.30 17.9 1616 50.20 876 20.75 5.4 76.26 AR A i 28 14 A58 28 R B £ 0 B 2040 T 20 AT IR
60 -1 -1 40 3L8 1L 199 1638 SL08 83 031 Lo ehis AT 3 TIER AT B S B A2 (69. 33 £ 1.66) %,
710 -1 LT W57 5.6 90 780 2415 443 10.00 125 49.9 SRR IMERR ST SRR B USSR R R A L

FERL M7 W 3R 4 45 5 A\ SPSSAU TE 8 3k 1
PR AL A B IG SEAT 32 05053 2 Bt L A5 21 32 8053 19 FEAE A
Ky 2% (W3 5) R 1 2 am FERE (IL36 6) B 17 413k
55 RIS FZE B AR TE L (L3R 7) o AR BURAE
KF 1R, BT 24 F iy, Bt 2 50iR A
94. 403% . 6 A, W47 1 WM B 2 B2 Bt e R 5 i
HMEFRIFEI, 1053 2 1R B EZLAZ M R S R s,

M) 7 7 325 3 6 25 2R 5 B i Ak B 2o 3 7 v 17 41K
2T 5 A Design — Expert 8. 0. 6 8K F#E474347
R H A (Y, 5550 5 A2 & (K R &R ) Z 1]
B Z e LA AL, Y = 50. 12 - 5.414 — 0. 64B -
6.33C+0. 024B+1. 00AC+0. 06BC+0. 0342+0. 001882 -

1,5 - ZiiEZE 7R R A Rk R C M R
H M (2. 67 £0.04) wg/ mg. (15.34 £ 0. 27) ug/ mg.
(12.36 0. 17)pug/ mg.(16. 01 + 0. 22)pg/ mg.(18. 25 +
0.22)pg/ mg.(96. 24 + 1. 44)pg/ mg.(6. 85 £0. 07)pg/ mg.
(22.55 +0.35) g/ mg.(5.78 +0.07) wg / mg; 55V
430 (6.10 + 0. 10)43,RSD J 1. 78% , 45 F- Fe Wiz 4lifk.
T ARRE AT, S AR ER AT A
3 itig

A 17 h 2% Ge 44 07 IR i R 1
Iz B IR | R 2 a0 H A RO, BB R
PITR PU A A5 Bl 25 2530 L PR 2R W A 2280k A 7 e
AL H BRI SE 2 A S 2R iR WHERR 4R 52 B
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C: BRI

A
A BERARRSS - BRRRAAE B BRrbAROR - BRRRAAR C. BRRRAROR - BRsbRARo A
B2 JEXEEEEE

A. Ethanol elution volume fraction — ethanol elution flow rate B. Ethanol elution volume — ethanol elution flow rate C. Ethanol elution volume —

3'0\/
2.5 3

5
2.0 50 B:EUEABUMEL
C

A B

ethanol elution volume fraction

Fig.2 Response surface diagrams of various factors

RS AENWER

Tab.8 Results of analysis of variance

RIR e BAWE HF FA& P&
AEA 96. 07 9 10.67  7.49  0.0073
10. 54 1 10.54  7.39  0.0298
64. 46 1 64.46  45.21  0.0003
2.69 1 2.69 1.88  0.2122
AB 2.95 1 2.95  2.07 0.1936
AC 8.73 1 8.73  6.12  0.0426
BC 4.91 1 4.91 3.44  0.1059
A2 0. 039 1 0.039  0.027 0.8739
B2 1.92 1 .92 1.35 0.2841
C 0.52 1 0.52  0.36  0.5653
* £ 9.98 7 1.43
% IR 6.56 3 2,19  2.56  0.1933
#E 3.42 4 0. 86
BHBE  106.05 16

SERIFIR A 1,5 — TMIMES TR AR IR C L S
T B MR T MR LR CHE R
S B AR A AL 5107120 e Al 19 TR S AR I 2 A ) R
0 B AR S BEAR 2R, ol S B R on R AUk
T R EAFAE R Fe JE UL 454 , 7 AR 25 R VS T AR
FEHRIEROT 6 DI RRIS Ly (2R R NHERR | 572 )5
M2 B LRI A 1,5 — ZMIHEE TR SR 2Rk RR C) A3
AT S o (S B S IR M B 30 A7
By ARl P0G 5 R BB 20 - 0. 19% W RRK
W — F A A AR L350 nm AR SR ARSI, 25 B 43
WAL B A 0 JEE R A o Y79 v R 5 A 0 E R
WAHIR BN — AR — EUSA i i ik HE R &R
BT R AR R A AR E S5, 75 510 nm
KA e R EE N %77 05 1o BB B, i 52, 3
P BB A R 7 v Sl S ) 5 B DR 7

LIRS i M Bk £ v 24548 U B80S o3 /Y 70 5 4

50

ABIFFE R )32, EL A R 3 R i I 2% A TR AT L
Ko PT AR AR A, 0 v 24 v B R T 2
By oy g afiAbl 2 -5 s rh 5 22 T 10 Fh R F RALR AR
A5 (HPD100 ., HPD400 . HPD600 . D101 . AB - 8.S - 8,
X - 5.ADS - 17 .NKA - 9.DM130) , 2 HPD 400 %! K
FLAM IR ZR I R4 A0 I R A B T, e

1E A 6 A 7 1 3 561 118 25 4 U
itk T WY, 00BN 5 o al SR T L (HOA
FE R AE o A5 30 26 v A 17T A 0 A A R R T
W, AT e A E O e - 180 H L R v B
P22 PRAE RS B S R R R, X6 i 30 ) mp
BESZ M 25 1 A TR A K PR AR AR K e I 3 L sk
PRFR BE VR AR TR B Bk T S AT TR R R
FE IR, LRI 7K P B A A A v K e AR AR R R X
50 R A TR A RO 45 B0 B i LT ORI ik
PE3BV KRR, 2 mL / min 7K P63 5 1717 Bk o7 o I
VR B0, By AR A 4 DR 38 0 B B ) ot i 3 KM R 4%
WAr E R A B, BEVEE 2 ~ 6 mL / min  BEVEIA
U E50% ~ 90% BEPEARFRAE 2 ~ 4 BV i [ Py X 1L 5
25 R MR I, FLBVE I 5 43 BIORD 45 43 F e AR G
B, AR LR b R A T S Ry 2l Ak P
I, AR P BE B A3 (2,4, 6 mL / min) , B AA R
5 E0(50%,70%,90% ) , B IAFL(2,3,4 BY) #47 = A
] G (WL 08 i s 2 v e U A 4 S i

e A 7 K R4 TR LB A BUR , A5 i 4y
RN, 7E R AL IS 2 BRI R H 20% L BEE T
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