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Relationship between two phase states and component changes during decoction
process of Baihe Dihuang Decoction

HU Chao!, LIU Jian!, WANG Can'!, ZHAO Hongqing?, TANG Lin'
1. The First Hospital of Hunan University of Chinese Medicine, Changsha 410007, China
2. Hunan University of Chinese Medicine, Changsha 410208, China

Abstract: Objective To investigate the phase changes and component distribution patterns during the decoction process by
performing phase separation and characterization of Baihe Dihuang Decoction (BDD, & & H13%i%) at different decoction times, and
provide a reference for elucidating the material basis of synergistic effects of components in traditional Chinese medicine formulas.
Methods BDD was decocted for 20, 40, 60, 80, 100, and 120 min to obtain the decoctions. The sediment phase and nanophase
solutions were separated using the “high-speed centrifugation-dialysis” method. The two phases were characterized by scanning
electron microscope, laser particle size analyzer, ultraviolet-visible spectroscopy and Fourier transform infrared spectroscopy. The
fingerprint spectra of BDD and its different phases were constructed using HPLC method, and chemometric methods were applied to
screen key differential components among different phases, followed by content determination of the main differential components.
Results The nanophase of BDD exhibited the smallest particle size, while the original decoction showed the largest particle size. The

particle size of the nanophase initially increased and then decreased with prolonged decoction time, eventually stabilizing, and the
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stability of nanophase gradually enhanced. The contents of polysaccharides and proteins increased progressively with prolonged
decoction time, and both the nano-sized fraction and the precipitated fraction were found to be rich in polysaccharides. Spectral analysis
revealed that the chemical structures of components in the original decoction and each phase at different decoction times were generally
similar, but differences in functional group contents were observed. Fingerprint analysis combined with hierarchical cluster analysis
(HCA) and partial least squares-discriminant analysis (PLS-DA) showed that the types of chemical components in different phases of
BDD were similar, but their contents differed significantly. The effect of decoction time on components was smaller than that of phase
state. A total of 12 key differential components among different phases were screened. The average contents of five indicator
components catalpol, regaloside C, regaloside A, regaloside B, isoverbascoside in the nanophase were higher than those in the sediment
phase and the original decoction. Conclusion During the decoction process, BDD interacts with each other, resulting in significant
differences in the content of active ingredients among various phases. The nanophase achieves enrichment of active components,
suggesting that it may be the main effective phase of BDD.

Key words: Baihe Dihuang Decoction; phase state; nanophase; decoction time; catalpol; regaloside C; regaloside A; regaloside B;

isoverbascoside
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H A7 (Baihe Dihuang Decoction, BDD)
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/> DN AE 25 K60 T AR PEE 0F 9 B 0 R v R 1
LTS, A AR FH i 5 EATEEVERT AN
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AERAGBENEST Lilium lancifolium Thunb. [
TR . Z SR EEYHE Rehmannia
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# B (L5 A02HB190418). FEEMLHEL GitS
S20GB161820). L H A C (Jiks KB372855). Hf
WAF D ('S MI21B208721). BEMLHEL GitS
JB322426), JiED$=98.0%, WH LR
BHEA R AR XM SAERE, #5 110808-202313,
Ji 5340 =98.0%, T E HE A 52 s it TR .
YR IBENTE GEEAHRZF i 35000, Rk
HIi® (bicinchoninic acid assay, BCA) ifif& (3t
5 LR47785A), W H B AR AR A .
2 HESH#R

2.1 BDD Z5ifHl&

BEE. EMERA% 25 ¢ 614y, 2HET
RiZjagH, n12 & &E/KI2H 30 min, 437 HIE 10,
20. 30. 40. 50. 60 min, EIMJEL, RS, %
BB 10 FEE/K IR 10, 20, 30, 40,
50, 60 min, EBHJEL, % HEGHIER, IR
% 0.5 g/mL.

22 1ESHRS

SHECHRITIENSO), 4 “2.17 TR & E R IGR
VERNEZER, 10000 r/min B0 (6710Xg, B
£ 6.0cm) 30min, HUUTIERTATTIEAZ (sediment
phase of BDD, BDDS). &0 1 FiFH N Ei&E
W8 )E, HE T3A 200 mL HaiK kg d, &
H1 30 min, HUHEFTEEHFES, 12 000 r/min B0
(9670Xg, B03F42 6.0cm) 30 min, WHL ETER,
RIS A F TUTEAZS T, it fEie/E 1k, W
BLFEAT-B 0 3 IR, _RIEBCNYIKAEZS (nano-sized
phase of BDD, BDDN). ¥ “2.17 Ti N4 (5.2
WA B SR T, (RAFAH
2.3 HEASIRIE
231 TIA/RBL KR BT BB (scanning
electron microscope, SEM) M % ¥ BDD Rl 120
min IR0 PURAZS . DUTEARSFE R IR TGE &
MEEHANIEFS, HHBOCE MG I T IR R,
5 1 i . BDD JR 25 R T TE AR S 2
KRR L VEMOIRES , GRARAS I 2 I AR (8
FHHIPRES . ZRROCERIE, YoRMEEERT 2
DU B, BAA BN TIARBN . JIEHES
TIRRNANE R, TR 25 PR IS kg, (|
KA VRN, R\E AL HZHEESRE
MEFAE R

¥ BDD R 120 min 2570 90KAZS UT
JEFSFE MG E, /alduaEmMBIeEg B, fF

El1 TEHEZSHTIERY K SEM [E
Fig. 1 Tyndall effect and SEM images of different phases
IKFFET, RIEWIE, B SEM NS HMMIES .
W 1 R, JREZGR LA SRS A SR SR
T, RS EIARBEG, TSN
WL oA SN H 5T
2.3.2 KR, £ EdEE (polydispersity index, PDI).
CHUALRIMIE  =iE (25 C) R, i HgKEOLh
FEACIE “2.27 TR AKAHZSHIRAE. PDI K& C HE
Bz, SRR 1 Pros. ANFE R E 0K AR
£ 200~370 nm, [ BRI E KRB K
W/, IR RTEI A] Y 80 min B R 4214 B Bt KAH «
PDI 51k R 7380 — & VI, HAEBN, 55
PRSP, PDI S5 RE 7R, BEAE BN 8] B 24
KAHZS PDISEHE K5 8], R W B R I TS,
*1 A ERIEAE BDD HUKIE7SHIRIEZ. PDI K B
(Xts,n=3)
Table 1 Particle size, PDI, and  potential of BDD nano-
phase with different decoction time (X + s, n=3)
R [A)/min b4 /mm PDI ¢ A /mV
20 215.87+£51.85 0.27+0.04 —-12.53+1.67
40 249.40+50.87 0.29+0.04 —-13.80+2.17
60 322.07+£106.30 0.31%+0.19 —-13.47+1.22
80 365.03+39.43 0.35+0.04 -14.511+0.61
100 276.60+62.76  0.29+0.10 —21.50%+0.79
120 218.87+£51.85 0.271+0.02 —20.08+4.63
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DKM SINERLF . ¢ AL S0 HUR R AR E It
AR, HAHEBOK, 2 HU & ORI 1) R )
B, RIAK RPIRE MERER . GOKARZS AR S
HUE W30, C WA EXHMEIZRETIG N, # T
18R, DKABS TR E PRI T o

KO CRI G 52 “2.17 ] “2.27 TR R 24

W UTTEAHA RRAE S R 42 734 [span, span=
(doo—do.1)/dos, o, do1 R 10%HIRLFRiAZ, dos
TR S0% IR FRIAR, dooRam 90%IPIRLF Rtz ],
SRR 2 Fon. JRZG VIS RIAZR 534 span
R T 1, RUE S TIEHTEREIRLF R
WHECR, A¥—, BT ZME.

*2 A ERIERE BDD URIUEHSHRERRESH (Xts,n=3)
Table 2 Particle size and particle size distribution of BDD and precipitation-phase with different decoction time (X £ s,
n=3)

RS IRZEES BBD R 25

[@/min  do./pm dos/um doo/um span do.1/um do.s/um do.o/um span
20 2.74£0.06 27.58+0.48 126.25+3.38 4.48+0.04 2.71+0.05 21.59+0.50 133.06+£10.30 6.04+0.26
40 5.52+0.09 28.12+0.70 121.45+3.43 4.12+0.03 2.81%0.05 27.17+1.15 134.84+288  4.86+0.09
60 4871+0.06 329210.54 144.65+2.99 4.251+0.07 3401025 314214183 144.89+18.39 4.50%0.03
80 526+0.02 382940.22 141.01%£2.31 3.55£0.04 5.924+0.05 29.474+0.29 119.671£0.69 3.86+0.05
100 4161+0.02 3840+1.24 141.40+4.16 3.57+0.06 3.084+0.07 27.591+0.19 88.39+225  3.0910.06
120 4.6710.01 3830+194 166.921+045 4241023 3.77+0.02 2592+0.58 89.02+4.74 3.29+0.40

233 EA-A Wy i Cultraviolet-visible  WERRALENR SO, #HTE R G E T /M

spectroscopy, UV-vis) FRAE f “2.17 J& “2.27 I
1) BDD Jif 259 S 5 ARV OEAT 2 KA, %
BN 190~800 nm, 45 5H WK 2. AN[FIHIE
I 18] ) BDD 4K AHAS S HEA 120 min (19 7 265 0T
VEMZASIILE 220~280 nm fA7EMR I, HONZRIAH B
WALPENEE (n—>n") BRIT, RTEIRST I
R 200~220 nm EE WA E GER (Wniz
B B B n—nBRIE. B 2 i, ASFEAHESRE
vt )58 AMRSCIR A SR ABL, AN W i 2 AN TR], 3 B % AH
A it S AR A3 AR, AR H o3 IR FE A i AN TR
2.3.4  fEHHEMARHL SN (Fourier transform infrared
spectroscopy, FT-IR) RAE  HUEFE MR TR 500

) BDDN (20 min)
BDDN (40 min)
BDDN (60 min)
BDDN (80 min)
BDDN (100 min)
—— BDDN (120 min)
—— BDDS (120 min)
BDD (120 min)

tttd
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2 FEIRIERE&HZASH) UV-vis SLik
Fig. 2 UV-vis spectra of each phase at different decoction

time
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DX 38 HH B0 P S5 5 B I WA 06, 4 il %o B2 5 & 38 C=C IR
X R GEIR SN SRR AE R 587 om™ AL 55K
WA 8 T 05 &3 C-H oM HiiRz), KRG R
TERSE 5 B PR G5 AU, HAS [R) A BRI 8] B2 AN R A
BFEMBARFEOTEN TR K, TS E
BRI R RE
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Fig. 3 FT-IR spectra of each phase at different decoction

time
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1143 cm™ 5 1053 cm™ 4b 2B 2 NESLGRR I
g, FEHN C-O MgiIka) K& C-O-C BktERz),
SR FAEZ N R B RR ], R 2 P RRIE R g2,
ANF AT ] RS S5 RTE 120 min B R 2
T DUEAHZS TR TR FT-IR UG JE AR AR i e 55 5
A, R BDD SAHA Y & M R A E RE 128,
HEEA.
24 ZHEREBREENE
241 R-RERENE ZFESE R SRR A
SR AL 10 mg BT 100 mL B4, nzgisKiE s
IR E BB ZEL, 14 0.1 mg/mL % % BT IR
PRIV I E 0.2 0.4 0.6. 0.8 1.0mL %
BT HR VA, B TS I A RKANE 2 1 mL,
IO 5%2KE 1 mL, 821, A 5.0 mL fRig, #2
51, £ 100 CZAFR/K# 30 min, VKAKBEAH.
1E 485 nm P T I 5 o7 2R 5 7 267 Rt Rk 1)
W HERE (A A, DI A0 REXT R BT R R A A
(XD, AERPAAR (V) LfilbraErh LR, BE47 281 A
1, BEIE5FE ¥=0.0115X—0.014 8, r=0.9958,
LR VU 20~100 pg/mL. 43 7H BDD JR 257K 44
KABRS . VIEAHS R T-RFES, RS, 20 nlHL
ERMPREREEEIRE R, BT A

o, fE 485 nm K T IERE S A IR S E.
ZERER 3 Frow, AFRER MG . UTEH
. R 2R TR BN 305~446.
186~525. 365~712mg/g, W W., FifiZ HL& ) i)
FEK, AN [EAHZS ) 220 S S
242 BCA ZEEEASE S%H CHIRIER &
R EIED, K35 BCA W7 &1 I H ek,
BRI A B FRANRT B #AAFIEE 50 & 1, JRAY
SIMEN BCA TAEMR, Bl 25, 504 100+ 200+ 300+
400+ 500 pg/mL 25 A FARER I 43 3IER 20 pl Ax
AT 96 FLAR T, JI 200 uL BCA TAER, 18
51, T 37 CHMHFE 60min, 7E 562nm KT
M AMEH. PLAERPASR (), AR ERE
BEAAAR (X0, THE AR ZR I [EE RN Y=
0.001 4 X+0.0575, R2=0.999 6, £k A 25~
500 pg/mL. 43 W X 20 pl o 4558 B B EE )
FERIEUE T 96 FUM R, 4% FIRERAE 7120 5E A {H.
AW ES T e R S ek S Vrilos P
£ 3 Fim. ANFERER TGOS JHEHES. R
25 PR T U N 227~286. 34~65.
257~420mg/g. HBEAE BN IR, AR
HH B T B ST .

*3 AERIERE BDD UARMARERS. TUEESHEZHEREBRASE (X£s5,n=3)
Table 3 Polysaccharide and protein contents of BDD and its nanophase and sediment phase at different decoction time
(X+ts,n=3)

R ZPi/(mg-g™) EAF/(mgg™)
I /min YUK DU JR 250 YPURAA DU JR 2
20 305.99%6.13 186.83+7.21 365.97%+1.58 227.45+10.19 34.70£0.96 257.15+5.58
40 34498 +1.67 221.36+5.54 513.02+£1.41 232.10+9.06 40.22+1.35 323.55+7.08
60 342.16+1.84 231.98+7.21 586.69+1.53 285.87%6.11 50.90+1.11 365.35+1.53
80 362.89+3.05 304.01£10.07 612.85%0.89 286.59+13.77 50.41+£2.39 377.20%+0.89
100 389.02+10.18 467.55+10.44 632.72%0.12 274.50+3.42 55.74+1.11 393.15+0.85
120 446.33+2.10 525.03£4.75 712.68£0.85 274.42+11.78 65.99+0.80 420.15+0.12

2.5 RYEEAR

251 B fE Acclaim™ 120-Cig At (250
mmX4.6 mm, 5um); VisIAHA 0.1% R K K-
O BEEEVERAEF: 0~15min, 2% 15~21
min, 2%~5%ZME: 21~31 min, 5%~15%Z. i ;
31~41min, 15%~17%Z}E; 41~65min, 17%~
25% . ME: 65~70 min, 25%~40%Z[E;: 70~75
min, 40%~90%ZE; 75~80 min, 90%ZNE; 1A
R 1.0 mL/min; AR 35 °C; AP 203,
315nm; BEFEEN 10 pL.

2,52 HEEEIEBRINRIS 2 ARREL “2.17 TT |
2% BDD 25 LA K “2.27 0T il £ H S5 AR SR K
% 0.1g, FEEMRE, BT HEMREMS, e 25
mL, FREFRE, AR 30 min, b FFEANE IR
)i, I 0.22 um FRALIEME, RIFS S .

253 FEEEHEE B “2.27 W41 BDD 120
min PURARGETHIER, %R “2.527 BUF &
FlAOR AW, HIE “2.5.17 TN i & ES:
6 UHEFENISE o 43 LA 8 506 (203 nm, HEEET D).
23 5§ (315nm, FEETH B) AR, HHA
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LA WEAR XS R BT IS ] ) RSD 24 0.01%~0.25%,
FHRTIE T AL RSD N 0.43%~1.90%, 45 R E0 1%
AR % R

254 FasETEESE HU“2.27 TR HI14% BDD 120
min RS GETHE R, %R “2.5.27 TRk
FIHER IR, TEIE “2.5.17 TR O3 512 5
FHI% )5 04 24 4. 8. 12, 24h BEREDE . 205 LA
8 FU& (203 nm, HFEIF D). 23 FI& (315nm, £
HAEH B) AZMIE, T1HEAG & A AR R B I
[E] ] RSD A 0.02%~0.48%, FXTI4THIFR ) RSD Ny
0.70%~2.14%, &5 RR WM I TRALE 24 h NESE
PEELLT

255 EEMHEE E <227 W FH4H BDD 120
min YRS GETHER, %R “2.5.27 TRk
Hl S AR AIATR 6 1, TZIE “2.5.17 WG4
BEFENSE o 43 AILA 8 S50 (203 nm, HuTEHF D). 23
Sl 315nm, FEHEGH B) NSHIE, HHEX
FEA WA AR X A% BE IS (8] RSD A 0.01%~0.85%, #H
ST AR RSD A 1.87%~2.86%, 45 HEF£WH %7
ESERLT.

2.5.6 TROUEEMIE S Koyt BUAS [R] J A& B[R]
BDD FIGPKAHAS . PUIEARZS DA SR 250 R, 4 H
“2.5.27 WUF ik & AR VA, HE IR €2.5.17 T
TR E . AR R R A BDD S
FAHAFE S FE s B B i SN 2 aikte
SR BEAR U SR R GE (2012 fRO” BT M. 15
FIAFIFIE R ] BDD &S AHASFES B In484c
P o o BB AR 2 B (RD, 25K 4, AFEA
BTN R E T 25 M A g, Hor, 1§ 8 (203 nm,
i FE D). & 23 (315 nm, FAAE B) 5%
WU, 2&E AT EEE RS, I,
EREHAE S RIE (S,

AWK A Metabo Analyst 6.0 #44 Chttps://
www.metaboanalyst.ca/) X} AN [F] B I 8] BDD Az H
AN 6] FH 7S FE 5 $E S0 B R AT R IR R KA
Chierarchical cluster analysis, HCA). F .7 7 Hr
(principal component analysis, PCA) Flffifx /> 3
12 - H 5 43 M1 Cpartial least squares-discriminant
analysis, PLS-DA). HCA 5 PCA &% (Kl 5. 6)
# U, BDD JR 4 S5 AKRAAT N 1 2K, VUEHE
N 12, PLS-DA 455 (K 7) &EJx, BDD AfH
AR 3 2, B BDD JRZ57. GUKRAHSFIVT
TEFAS

Zi b, BDD ARSI AR EX A,
AT &, B (R B3 58 BRI s ma /0N, Bk
KA G R 2R R Fe S . itk — 20
% AN RAHAS B oG8 22 e 85, K PLS-DA 454
Ap B EVERERS (variable importance projection,
VIP) {E 0T SRR WERE AT /NS, 255 anl&] 8 F
N, SRR VIPAE>1 EFHEEETRE F25. F21.
F23. F24. F17. F6. F9. F11. F8. F7. F3. F19.
26 ZROEENE
2.6.1 (g [F “25.17 T,

2.6.2 XTI SVERINEIE o RS AR .
HH D, BEARE . REEERET. TASH AL
FHEGH B, FHGH C MBS, FHHEAMR
FEREZE, 3 Bl BB B E N 1.500.3.500,0.190
0.230. 0.800. 1.990. 0.098 mg/mL [ BL— X & 5 i
B ARk E R R SR, BT 10 mL
FRESEIRY, IPEMBEEZIE, 85, RS
YRGS . T 4 CTREIRTT .

2.6.3 AL Hl g [ “2.527 T,

2.6.4 PIPEXTREVEEI S I E A HiaEZg
MR ESR, KA “2.17 TUFNBIZ 120 min [ 7575
HATHREL, 23 A & NS R A B X R
f, REERF “2.5.27 WUR 7kl g Bt
A BRI BRI

2,65 LjEMEEE BUREXIRGER . AR
PR VAR A R T L SR S X A, o
HERE T, st E . HPLC i o5 W 9.
A LA RIARAS S 7 FPR o () B R R aF,  HBIE
XTRETE T

2.6.6 LMEXARFELE HURA XSS, A
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ng/mL; Hu3EF D Y=2.027 6 X—155.620, R*=
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0.008~0.080 pg/mL; R BT Y=14.1270X—
18.100, R?=0.999 1, £k 0.005~0.050 pug/mL;
FEHETFF AY=30.003 0 X+62.028, R2=0.999 4,
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Fig. 4 HPLC fingerprints of BDD and its nanophase and sediment phase at different decoction time

0.500 pg/mL; FE A CY=19.546 0 X—11.499,
R2=0.999 9, Z&MEJEFl 0.064~0.640 ug/mL; 5%
FH T PR TE S BT BV Y 2R 1 G R R
R KT 0.999,
2.6.7 FEEEHEE H “2.527 Ui FAHR S EROE
&, 7E “2.5.17 TR SR ES R 6 Ik, WlE
WETH AR, 7 FRRMAEEE. HIEETF DY THAT C.
FHAEH A, BELERTT. THAT B, FBEKL
PELFUE T AR A RSD 20518 1.50% 1.18%- 1.05%-

0.59%- 0.80%- 0.53%- 1.01%, &5 B KZA K
BRER AT

2.6.8 FEMEFEs  BULZIR“2.27 TR 441 BDD
120 min PUKAHASGRiEE, %M “2.527 B
AR, TS TS 0V 24 44 84 12,
24h, $ZHR “2.5.17 TUN G SRR e, &
Pl H3EHF D FHATH C. TAAT AL B
. THAH B, F B IEmA R RSD
SN 0.91%1.34%1.71%+ 1.17%- 1.83%- 1.38%-



PER 2026£9H B57% B 18  Chinese Traditional and Herbal Drugs 2026 September Vol. 57 No. 18

Fig. 6 PCA score plot of characteristic peaks in different
phases at different decoction time
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Fig.5 HCA dendrogram of characteristic peaks in different phases at different decoction time
1.5 1 0.5 1
A
1 b BDDN
<&
% A 00
- o &
0.5 o fo] N 0 6) <
3 BDD BDDS o
IS D I3\ BDD
@] o] &) 0
~ LEFDIDES) BDDN * & ~
o e}
—0.5 - —0.5 1 o
¢ 0
-15 . . . . . -1.0 . . : . .
-6 —4 -2 0 2 4 -4 -2 0 2 4 6
PC1 PC1
El6 ATEHESARRIZREHFEE PCA E B 7 AREESTERIERESHEE PLS-DA E

Fig. 7 PLS-DA plot of characteristic peaks in different
phases at different decoction time

SPATH % 6 pr R, 1R 2507 TUT ik
FAFXS B R REATINE , THEAGRIRERE . HIPEH D
THEHC. FHEH A, BT, THEH



PER 2026£9H B57% B 18  Chinese Traditional and Herbal Drugs 2026 September Vol. 57 No. 18

* 7317 -

B. FEAACHEH I E 20 RSD 405108 2.02%.
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s .+ |mom Ry A R
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o . Cam I BDD 120 min 9K M T4 6 45, 420811 1
Fl1 ° OEm GRS S NN B %o B, %8 “2.5.27 T J vl
.D. (13 »
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Fla| =0 EEAEHIE T AH B R0 SR
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0.6 1.0 14 18 RRA 0 o o NTTE o
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Fig. 9 HPLC images of mixed reference substance, BDD original liquid medicine and its samples with different phases, and

negative controls lacking Rehmanniae Radix and Lilii Bulbus at wavelengths of 315 and 203 nm
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5, HAPFERGE 40 min B, FERELEGRARZS S H

BB R FERIERS A28 80 min i, HuE#F D. &
ST . THAY B R EBSEEE Y REER
HIA B K BERE Y 120 min B, EHAH C.
A TEGUKRA A R B oK.

3 Thie

AW I i 50
BDD R KA S AR AR S .

F4 A ERIERE BDD URAKES. TUEHESH THRSSE
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Table 4 Contents of seven components in BDD and its nanophase and sediment phase at different decoction time (X £ s,

n=3)
. RIS JRES B/(mgg™)
) /min FERE WMEHED FHAHC TEHAHA BEAEHEET L Tl % e
YIRS 20  3.613+0.012 3.2434+0.015 0.4094+0.003 2.266+0.021 0.171+0.003 1.6914+0.009 0.182%0.006
40  4.0154+0.007 4.838+0.043 0.445£0.003 2.35740.037 0.183+0.006 2.094%0.021 0.267%0.008
60  3.399£0.006 5.6201+0.022 0.465+0.002 2.413%0.046 0.2224+0.004 2.262+0.016 0.369+0.008
80 3.209%+0.003 6.207£0.046 0.484+0.002 2.548+0.035 0.140%£0.004 2.7334+0.015 0.377%0.005
100  3.259+0.003 4.144+0.013 0.468+£0.004 2.249+0.028 0.136+0.002 2.349+0.017 0.24140.006
120 3.171£0.008 4.848+0.027 0.490£0.003 2.567£0.042 0.116£0.004 2.513+0.010 0.263+0.005
PUEARRS 20 1.806£0.009 3.725£0.030 0.402+0.002 1.382+0.018 0.087£0.001 1.383+0.008 0.12040.004
40  2.106%0.009 4.440%+0.024 0.415+0.002 1.3344+0.016 0.0934+0.002 1.43240.007 0.152%0.006
60  2.25540.006 3.560%0.018 0.301%0.002 1.317%0.012 0.099%£0.002 1.478+£0.006 0.178+0.003
80  2.364%0.006 3.831%£0.020 0.363£0.003 1.706£0.020 0.098£0.003 1.792+0.005 0.21340.002
100  2.350£0.005 3.838+0.021 0.353+£0.001 1.820£0.027 0.089+0.002 1.833+0.003 0.184+0.003
120 2.409+£0.003 3.821£0.035 0.359+0.002 1.848+0.048 0.090+0.002 1.816+0.007 0.188+0.003
JRZG 20  2.151%0.005 3.3594+0.031 0.2224+0.001 1.058+0.008 0.106+0.003 1.663+0.007 0.181£0.005
40  2.35240.006 3.669+0.035 0.3244+0.001 1.313+0.011 0.156%+0.003 1.863%0.008 0.227+0.003
60  2.37840.008 4.174%0.028 0.33620.001 1.890%0.019 0.179%£0.003 1.942+0.008 0.296+0.003
80  2.551%£0.005 4.709£0.005 0.316%£0.001 2.037£0.025 0.185£0.002 1.974%0.005 0.29440.003
100  3.089£0.003 4.826%£0.040 0.394+0.001 1.888+0.020 0.182+0.003 2.173+0.007 0.205+0.002
120 2.744+£0.001 4.946£0.036 0.376+£0.002 1.973£0.010 0.183£0.002 2.184+0.008 0.201+0.002
fERIL, FIEIIHET BDD MR KGR SUER, ¢ A RFEEIE N 3 EH R T 1

/N, 1E 40 min I RARRK,

TUEARASIRARLE 80

CUnZo B TR ) FERIURL R T (10 5 PR 18 55k B2 i 4 141

min KB E K. BERTE N (B IE K PR A S kAR

SR JG B8k /N, C FLALZHTIE i, PDI A5G
BERJEIR/N, FHGUKA ST e g, il

Z4575 7 BDD B AR PUORF N “ S5k H AL
B R WMZhAEARRE. fEREYVIY, WA
ARSI, AORRORLE I 57 /KA A H 2l
KAMPREIEE, SERAARHE A, RN, H
FRERT I ERIANBI Y7y Gob B XD fleffix s
FABORIRARE “qb” A “ 080, TRRCE /N
SR STRIPIKIIURL, 5 PRLAR N PDI FAIRD4),

(R BDIRAS LA, MTIHG N T R TH A % B, i
TR g, ZIE R T YORAEE N AR
(PR SEAR” m) “ Ay AR I3 3B TR 2537
AR LR .

AT 5T A HPLC $880EE . fb AR
WK oy EHR, RGHER T BDD K AF
AR E T FRSUEIE TR, AFIH
BRI EAE, HESEFELEE
5o [ERE AR RGRAEE T BDD AEAZS
RO 2 TR T AE B MR 25, FRBA
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