FER 20244E8 7 $55% H 158  Chinese Traditional and Herbal Drugs 2024 August Vol. 55 No. 15 * 5083 *

EEWRIRPIERS S5 G EOT MR R MRS

b3t l, % AL, aRL!, REW!, LRE! K w2 ETFFL Kk B, G BT
1. BRPEFERZRZEZ 2R, BIb Vi 712046
2. MR R R MR, TL0% &M 225300

& E:. BM B9 HES Scutellariae Radix 10 5 R AL EE L 5 €05 M I Bh A AR U S 3L AR VAR, DA A 3%
Epb o AR P R R R AR, R OSSR A I B R SR . ik A AN T ) R ) B R A
(H1~H10), SRHEEI-FT W43 6 FE VI T8 AN [ i R 8 5 A ot P B i 25 R R W B g SR HPLC V& 5 AS [
HIRRE S R & TR S EREE . I 54, mA . DOEEH, BB R, WS ELTELRE A &8 XA
ARSI AN 5E A Rl PR B R RE SR I L GBEEAED . o (LGME). b° GEWEME) . Ea’ CREAE); F SPSS19.0
A1 SIMCA 14.1 BAFHATBIUAS F BRI IR MT o S, SR FH BY RV J B8 P Va4 AR ) e i o 28 i A oo LE /N B
Al BB (B B 2 A . GER FERE S mMI I R, B R BE G, BE R PSR TR S-FR R AL
WA, WHEH, BHR, ESER. TEARANSERRNERIGESE, TFE%1 2 TR FEGBARR L b,
Eo"H R GES, o HREGERFGES. LME. b"EM Ex ES5I 5. mE5H, ESTREEMEX, JEH5RE TR,
SR EMREE . B R VSR, TELER A BIEMX, B3EHH5 L. o'\ b\ Eus" 2 IEFX . F 543 #T (principal component
analysis, PCA) Z5 5 5E7R, AN [FIMHIRR B 3025 0 RE i 2% VA%, mT DX 40 R R R B (bt o B0 o, AR & TR
5% F BRI . VOB R T E I B B G A [ T RESR TN A i, AR WIANRE . 454 PCAL IRWR B 7 I 2 B sl B 25 R 3k
WA, B R M A R IR A R b iy BRI 25 SRR, BEER HT (180 C. 9min) RPN SRR HR, 45 A ik i R it ifn
WFIE], H7 BRI Er. 538 0 RO R T B S LS A A A AE R S, AT N b e 28 r I I B A6 5
L

KR WER: AR B R T IRIAER: BEER; RE TR S-RFEURES: WS, EA: DOER
e EHR WHEER: TEAE A ERS 4

FESES: R283.6 XHEkARERS: A NEHS: 0253 - 2670(2024)15 - 5083 - 10

DOI: 10.7501/j.issn.0253-2670.2024.15.008

Research on change discipline of main composition and chromaticity value and
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Abstract: Objective By analyzing the dynamic change rule of chemical composition and chromaticity value in the processing of
Huanggqintan (Carbonized Scutellariae Radix, CSR) and the evaluation of hemostatic effect, in order to provide a scientific basis for
the quality control of CSR, and lay a foundation for the judgment of the end point of CSR production. Methods CSR samples (H1—
H10) with different processing degrees were prepared, and the total flavonoids content and carbon adsorption capacity of the samples
were determined by ultraviolet and visible spectrophotometry. Gallic acid, 5S-hydroxymethylfurfural, scutellarin, baicalin, wogonoside,
baicalein, wogonin and oroxylin A in different samples with different processing degrees were determined by HPLC. The L* (brightness

value), a” (red green value), b* (yellow blue value), Ea" (total color value) of different samples with different processing degrees were
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measured by spectrophotometer. SPSS 19.0 and SIMCA 14.1 softwares were used to analyze the correlation between color and main
compositions. Finally, pharmacodynamic evaluation on hemostasis and coagulation time of normal mice with different processing
degree of samples was conducted by tail clipping method and slide method. Results With the increase of carbonization degree, the
contents of total flavonoids, gallic acid, 5-hydroxymethylfurfural, scutellarin, baicalin, wogonoside, baicalein, wogonin and oroxylin
A in the sample increased first and then decreased, while scutellarin showed a decreasing trend. The L*, b*, and Eu" values of the
sample powder showed a decreasing trend, while the a” value increased first and then decreased. The L*, b*, and Eu" values were
positively correlated with scutellarin, baicalin, and wogonoside. The o value was positively correlated with gallic acid, 5-
hydroxymethylfurfural, baicalein, wogonin and oroxylin A. Total flavonoids were positively correlated with L*, a*, b*, and Eas". The
results of principal component analysis (PCA) showed that the samples with different processing degrees were classified into clusters,
which could distinguish different processed products. Regression analysis showed that only gallic acid, 5-hydroxymethylfurfural and
wogonin could be predicted by the color value combined with the regression equation, while the other components could not. The
results of PCA, carbon adsorption and pharmacological experiments showed that there were significant differences in carbon adsorption
and hemostatic and coagulation effects before and after processing of CSR, the carbon adsorption effect of sample H7 (180 “C, 9 min)
was stronger, and combined with hemostatic and clotting time, the H7 sample had a better hemostatic effect. Conclusion There is a
correlation between the color and chemical composition in the processing of CSR, which can provide data support for the judgment of
the end point of charcoal frying.

Key words: Carbonized Scutellariae Radix; chemical composition; chromaticity values; carbon adsorption capacity; hemostatic effect;
flavonoids; gallic acid; 5-hydroxymethylfurfural; scutellarin; baicalin; wogonoside; baicalein; wogonin; oroxylin A; principal

component analysis
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1.04%, RKIZAEHEE LRI

227 FaEtbrlie  BUESRAGAMIER (HD 2
mL, #KEREE, 72507 0. 104 20, 30, 40, 50
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BEEEVEML: 0~5min, 25%Zff; 5~10min, 25%~
30% 5 10~30 min, 30%~60%Z. 5 ; 30~35 min,
60% .15 ; 35~40 min, 60%~25%Z.Jii§ ; 40~45 min,
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1 RAMBRAR (A BRARMEHEEES RER
(H1~H10) #J HPLC &
Fig.1 HPLC of mixed reference substances solution (A) and

CSR samples with different processing degrees (H1—H10)
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Mg, R E TR 5-F2 LR . i 51y, iR
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0.79%+ 1.59%- 1.29%. 1.70%. 1.74%-. 1.15%, %
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2.3.8 EAMAK EHI K64, B 03g,
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BEFERTIN, TOSRE TR, SRR . B
. I, DOEST. R, SR, T2
ARFE A PR, THE I E 80 RSD 4358
1.78%- 1.64%- 1.34%. 1.00%- 1.74%- 1.41%- 1.34%.
1.52%, SRR ZIIEEL MR

2.3.9  JNFEENMSERALS A S ARE I E & AR R
SEEMFES (HD 6 i, &6 0.15 g, &I INFR
BRRIYEER 1A%, R N0 18
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RRIZ TN AT
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WER. WHEESR. TERAR A RMESERAEMN
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ZHFLE HS 25 RS, PSR H10 BF R
faril 2], R W 1.

*1 TERFRERSRERT SHAKKRINSENESER (X£s,n=3)
Table 1 Content determination results of eight monomer components in CSR samples with different processing degrees
(X£ts,n=3)

FUE B/ (mg-g™)
WEFR SRR BEl TS PO HER
Hl 4.49940.016 0.246+0.048 1.249+0.190 148.509+12.486 23.616+1.538 11.827+1.238 4.698+0.567
H2 5.65940.011 1.899£0.068 1.051+0.095 168.551£9.567 25.18741.237 27.720+£2.032 8.932+£0.563 4.343£0.944
H3 5.70710.009 2.917£0.449 0.671+£0.099 58.877+£6.480 6.9231+0.976 58.5271+3.024 17.6841+0.634 8.656+£0.975
H4 6.48010.021 2.875%£0.094 0.737+0.090 35.094+£5.690 3.41610.974 66.318+2.463 23.8731+0.654 10.672+0.464

FEd WHE R TE4E A

2.143£0.269

H5 5.359£0.038 1.957+£0.131 - 14350+1.864 1.4931+0.568 61.733+1.035 22.071+0.437 9.932+0.564
H6 4.148%0.038 1.399+0.090 - 11.1324+0.974 0.615%£0.213 56.410+1.573 21.263+0.433 9.276+0.194
H7 3.284%0.038 0.423+0.016 - 1.484£0.531 0.40240.023 20.327+0.943 10.410+0.139 3.330%0.344
H8 2.487+0.203 0.424+0.006 - 1.236£0.267  0.36710.009 24.7601+0.943 10.746+0.564 3.642+0.644
H9 1.990+0.061 0.213%+0.013 - 0.270£0.057  0.353%0.004 25.523+0.465 10.968=0.165 3.809+0.564
H10 1.687+0.131 0.12040.001 - 0.16810.014 - 20.6171£0.943 7.818+0.237 3.077+0.464

“=7 RARI Y

“—” not detected.
24 AREEHEZEERS REMEBEENISISTK
B RAS MR BERE OB R WL 2. BUE &
FEG R B TR R, el E 57
FIHEAT AR S A, R R E R E 3K, il
RO LY CGREED. o (80, b (FHE D
FE), FHMRE Eu"=L?+a?+b2)"2 THHE & FE
BEEE (B, BOPYIME, SRNE 2. fEHE
RAGIRET, Es" 2 T EES, M HL B HI0, Eu"
fHM 65.28 FP&H) 10.09, FF T 84.54%, HIH9
min (H7) J&, Eu"H FEEE. ekt
EA P2 THEH, MEREERNEE, &

RN B
25 AEMEHIEERS KM PCA

FIH SPSS 19.0 HAFREAS [R5 F2 FE 38 255k
i (HI~H10) ' 8 FlifAm & &R, 5-7H
SRERS . BPESH. . WESHEH. B ER.
WERE, TEAKAEA (~xs) LR ER (x0)
(15 B 04T PCA, DAL i/ HON FEHE SR )
2AERSY FHEEZRT 1, BB Z TN
93.74%, AT LA i b e e SR AR A S, I ] R R
RN 190N Y (EBD 1D =0416
x140.438 x240.331 x31+0.139 x4+0.099 x5+0.368
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H1 H2 H3 H4 H5
Heé H7 H8 H9 H10

2 10 ARREHEFIZE RS KGR
Fig. 2 Ten groups of CSR sample powder with different

processing degrees

®2 AERFRERSREMGRNORCEE (0=3)
Table 2 Chromaticity values of CSR sample powder with

different processing degrees (n = 3)

Fedh L™ @@ b" Ea" |[FEE LT a” b Ea’
H1 54.84 3.55 35.24 65.28| H6 12.76 3.61 3.81 13.82
H2 46.40 4.65 29.76 55.32| H7 11.14 3.38 2.42 11.90
H3 25.22 5.37 15.85 30.27| H8 10.97 3.58 2.49 11.81
H4 21.58 5.29 11.50 25.02| H9 10.82 3.56 2.43 11.66
H5 17.40 5.11 8.86 20.19| H10 9.63 2.65 1.35 10.09

X6+0.321x74+0.366 x3+0.353 X9, Yo (FK72) =
0.114 x1—0.048 x2+0.252 x3+0.504 x4+0.515 x5—
0.297 x6—0.368 x7—0.297 xs+0.299 xo, LLJ7Z R
TURRFR IR, F i s 25 A ot S B AL 25 R 2R 5
MR (Y=0.564 Y1+0.373 Y2), 5k, &Y
MHIRE R MR A R, WK 3.
%3 FRMHEEESRERNEAEH
Table3 Comprehensive scores of CSR samples with

different processing degrees

Fd o v #FHEN n n Y HF
Hl 395 883552 2 |H6 372 -191 139 6
H2 582 9.79 6.94 H7 1.3 —0.83 056 8
H3 5.80 2.01 4.02 H8 1.70 —0.99 0.59 7

H4 544 —-0.38 2.93
H5 445 -1.59 1.92

H9 164 -1.13 050 9
H10 1.30 —-0.88 0.41 10

Y AN [ L 1 P2 25 A ot PR € B S 2 R
SIS E S SIMCA 14.1 #3347 PCA. M PCA
557 B (B 3) WLV, BEERWFEEE AR, #F
A VAR RSE. I 3-a TT1R, HI~H2 B8 (4%
D H3~H6 Ff i CE D, H7~H10 £ (40
) &oN—2,; K 3-b a5, HI~H2 B&hh (K
8D H3~HS Ffib (ZREED. Ho~HI10 £ (40
D) #Rh—K, SRRy, OEESFERS S
&= 0] Lhd PCA 73, ¥ A [RI A2 B2 R 3 55 R A

[ o

H Hl

21 ¢ H3

& H6

v H8
v H9
V¥ HI10

t[2]
|
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¢
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|
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~
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e fl\ @ 1S
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BINE
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-4 -2 0 2 4
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a- BRI KOS BB PCA #3535 b-(uJEAH PCA 137
a-PCA score of major components and total flavonoids; b-PCA score

of chromaticity values.

3 TREMEFIEEREZSREME PCA
Fig. 3 PCA of CSR samples with different processing degrees

MR E Xy
26 BERAHESEFEERSISESCBEEDN
Pearson tHXM 2 5EVAS 4R
2.6.1 Pearson MHICMESHT  HEA R HIFE B 225
WAL G (L a*s by Ea®) I 8 Pk
AEEEA & B SO\ SPSS 19.0 ¥4 3 3E1T Pearson
FHIHE MY, SR 4 M 4. LMH 58 &% F
FEH . WHSHREEEIEMK (P<0.0D); a'H5
WETIR. 5-F 3RS 2 53 B¢ (P<0.01),
HEER, WEESR. TEAR A 2IEHX (P<
0.05); AR E H S5HF i 5. B, DOEEH
REEFEIEFK (P<0.0D); BIEMHYS o H 253 EAE
X% (P<0.01), 5 L. b\ E,"H 2 IEMZK (P<0.05).
26.2 [T DA LY. o' PTNEAZRE,
DL B TR S-F2 FHLRRAE . WP 54, S5, W
WEH., MER, NHESE. TEREK A, B
& N IR AR Bl T SPSS 19.0 #pFE4T 2k (8115
SN, TR BB SRS OEEZ RN EERR.
B3 5 AT A, DAEEEE N B AR S R B R
BT SRR, B 51, B5H . DUES
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x4 TREHEERSREGNEEESHERIH
Pearson 185 7347
Table 4 Pearson correlation analysis of chromaticity
values and intrinsic components of CSR samples with

different processing degrees

E&A% L* (1* b* Eab*

WETR 0.529  0.889™  0.576 0.539
SEEHILREE 0159 0934 0.223 0.173
AT 0.940"  0.412 0.950™  0.943"
Rt 0.977°  0.269 0.975  0.977"
WHHH 0.977"  0.189 0968  0.976"
HER -0216  0.764" —0.157  —0.203
WHEER -0.349  0.662° —0.300  —0.339
TEKE A —0.198  0.744° —0.143  —0.187
Sl 0.675° 0.781*  0.725"  0.688"

TS A& 8K Pearson H1%ME: "P<<0.05 ""P<<0.01,
Pearson correlation between chromaticity value and main component
content: "P<0.05 **P<0.01.

/‘é\ﬂ: i) * k% * *H%ﬁ
gy 1)?)

FREZA [+ o7
wsz B - B L 04
HER * 0.2

DORE = e | 008
WEY - o
PR AT [ = | e
5-F2 HH LRk -
BETR -
L* a* b* Eah*
"P<<0.05 "P<<0.01
4 TEEFIRERESRERBEESAERTH
Pearson #8X 14 5347
Fig. 4 Pearson correlation analysis of chromaticity values
and intrinsic components of CSR samples with different

processing degrees

H. HER, ESR. TEAR A LadigE
AR A FE 2 A 89.7% 88.2%- 91.3%-
95.5%- 96.0%- 77.4%. 76.9%. 72.9%. 91.0%.
K 6 a5, KB TR, 5-52 F MR DL &
PUEE R 3 M- HAGEE L (P<0.05), *
B AT DA I 8 B AR 485 6 [B] U 7 R 00 1l 2 1) 2 =
[ ) 757 ¥1=0.039 L*+0.189 ¢*—0.048 b*—0.672;
Y,=0.103 4" 40.012 b*—0.009 L*—0.223; ¥3;=0.186
L*40.842 a*—0.283 b*—2.937; Y1~Y; 73 ANk A
TR S-FR AR . DUHE R,
2.7 TENBHITZE BS R MR IR 1R E
271 WWECH] RS EIR 100.0 g, N4k
KR4 500 mL, £#55), FHE A ALER Y pH % 6.0,

x5 FERSSESEEEMEIESH
Table 5 Regression analysis of content of main

components and chromaticity values

J&5r R? AR MEMGITRIRE PHE
BETR 0.897 0.846 0.067 0.002"
S HILEEES 0.882  0.824 0.047 0.003**
Ly R0 0913  0.869 0.018 0.001**
WA 0.955 0.932 1.653 0.000™
DA 0.960  0.940 0.241 0.000™*
HER 0.774  0.661 1.206 0.023"
DHH R 0.769  0.653 0.399 0.025
TEHKZEA 0729 059 0.212 0.039"
SLBETR 0.910  0.865 0.557 0.002*

S FER SRR "P<0.05 "P<0.01,
Correlation of chromaticity values with content of main compositions:
"P<0.05 "P<0.01.

*6 IEWMN/AEBSCEEMNEARYK
Table 6 Regression coefficients between content of main

components and chromaticity values

FGY " L " d " a

A¥ PHE FH PE R# PHE
BT 0.039 0.338 0.189 0.011" —0.048 0.378
SRS —0.009 0.736  0.103 0.032° 0.012 0.754
Liigsgos i 0.001 0.936 0.007 0.651  0.003 0.855
B 0.308 0.752 —0.033 0.981  0.105 0.936
WHEHH 0.073 0.610 —0.065 0.741 —0.016 0.933
AR 0.036 0.960 2.049 0.074 —0.126 0.894
WHEH R 0.186 0.439 0.842 0.036* —0.283 0.386

TE4ZE A 0.037 0.765 0.359 0.075 -0.062 0.712
SRR —0.610 0.100 0.223 0.629 0.885 0.081

"P<0.05 FRFENATRAG = L.

*P < 0.05 indicates that regression equation was statistically significant.
RIS AT IR W . K5 R HUFT A5 15 25.05 mg T~ 250
mL B, IR AT R IR IS AR #55), R
BT EEFRUEAR (100.2 pg/mL) 1201,

272 MEPEKMERE DA RRIE BN T E X
MR, BUTB B ARIEIR IR, RSN R I
£ 400~800 nm FEATHAR, AL 426 nm il
EW A

273 RYECRFEE G HHIURT AR S bR AE VR
0. 0.1. 0.3. 0.5. 0.7. 0.9, 1.1 mL, A ERIAER
ERZE 10 mL, 7F 426 nm AIE A8, LLAEN
PR (V), DArsE i E/E s (XD #7br
e 2, HATZMERDA, FEIATTHE Y=3.7947 X—
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0.000 4, r=0.999 6, ZPEJEH 0.010~0.110 mg.
2.7.4  TEEIRFEMRW IHIME 73 FREANE
SRR B R FEGR R 2 4y, B0y 0.025 g, K5
FRE, rnlE T 25 mL &, 1 AT RIS T
ER, M, fFNEEEL 51 I 0.2 mg
FIESR PR AEVE L, AT IRIRIEOE R, I, 1
PRI, HIENE 4 18, ~FATIE 3 ¥k, B
FIE, AR S SEAGA R A FE B B 5 IR R
IRMR B 71, SRR 7. g5 R R, Wi,
Az it BRI 5K, J A I, R R B 7 BRI,
RS RN A SO, RN 12
TFE BT HL (D 4, R H2~H10 2
HAEREMZS (P<0.05. 0.01).

Py BRI B = I AT R B B — S

BB 77 =W By B/

®7T TEEHREERSROKRMS 1=3)
Table 7 Carbon adsorption capacity of CSR with different

processing degrees (n = 3)
AR KA TR B S0/

P OGRE _
mg HE/mg mg g

(mg-g™)
H1 0.135 0.036 0.200 0.169 0.025 6.690
H2 0.188 0.050 0.200 0.155 0.026 5.905"
H3 0.175 0.046 0.200 0.158 0.025 6.174™
H4 0.163 0.043 0.200 0.161 0.027 5.827*
H5 0.165 0.044 0.200 0.161 0.026 6.162*"
H6 0.178 0.047 0.200 0.157 0.024 6.339*"
H7 0.156 0.041 0.200 0.163  0.025 6.402"
H8 0.168 0.044 0.200 0.160 0.025 6.210"
H9 0.174 0.046 0.200 0.158 0.026 6.018™
HI10 0.189 0.050 0.200 0.156 0.024 6.230™
5HI (R HE: "P<0.05 MP<0.01 *P<<0.001.
*P<0.05 *P<0.01 *P<0.001vsHI (raw product).
2.8 A EMEHITEE 'S RAEAXT )R L 10 A 8] &
£ M AT [E] A RZ M AR 55
2.8.1  AN[FIMLHIFE FE B R AE WK BRI % B
FRERAAR 30 g, 0 10 5 EKIZH 30 min Ji5, AT
& 1h, 38T, 552 %N 8 f5E/KIZiE 30 min J5,
I 1 h, 38T, ¥ 2 KIERAIE, BERGE 1
g/mL, HIf§.
282 MY K 72 2 ICR ANRBENL >
RI12 A, AN, mrEAZ%H (026 gkg) A
[ 1 ) R FEE 3 S R AR (HI~H10) 2 (6.5 g/kg),
fH 6 K, ENMEZE 1 G, SA4 ig AR

K, BEZH ig HNZH), 1 k/d, EEE T d.
283 IEIMEEMME KX 1 h )5, KA
RN E 5 /N BRI R S (] . T EE R 5 mm &b
B, SN R MRS, B LR E 2
JHIBTEIE, BERE 30 s FHUEARR TR AL 1k, 2
E41 0 w1071 o T AP T | o L T LR
2.8.4 BEMWFEMIIE KIRGZ 1 hJE, KRR
BFE RN & — MIHRBR, T80T W% %35 1 R,
M EAAZ) S mm, &R 30 s HE G RCKE AL %
] ARSIk, WA LML B, HRIMLIT
Pk Lz 1k, OSBRI (] 5 1 LAt R A
fa e,
2.85 ZiteasbB SR SPSS 19.0 B4R BEAT AL EE,
I B8 L X £ 5 2o, &2 1) LUBCR A SR 3R 07 %
I3, 207 ZEFVER SR LSD 20 ffr, 77 EASES
KA Tamhane’s T2 £ 56, P<<0.05. 0.01 YRR ZER
HA G55
2.8.6 AN [FIHHITERE B AR IR A AT /IS B 1 AL B ] A
B seme 58 (GR 8) R, 5 H4AH
bt 45 2541 ik i )2 B 3 R B (P<<0.01),
2 WA [] o Rt B2 8 25 3 LA — 5 1 Lk A
M, HHE H6 A, /NIbIe 4= HAHER,
&8 AREIMAHIFEE EZ RAF a5 L I A 8) K2 8% i A
BRI MEER (X+s,n=6)
Table 8 Effects of different processing degrees of CSR

samples on hemostasis time and coagulation time in mice

(X*s,n=06)

My FEAgkg") EIMEE/min L A /min
T H - 65.67+6.62 6.531+0.92
=FHEY 0.26 45.19+£2.86™  2.88+0.59"
H1 6.50 56.27+£2.80"  4.7240.10
H2 6.50 55.95+1.61"  3.8310.30
H3 6.50 5227+1.69"  3.1940.22%
H4 6.50 45.6612.12"%  2.64+0.22%
H5 6.50 47.75+6.40"% 2324031
H6 6.50 443744555 2524025
H7 6.50 33.002.83"#  22940.12"#
H8 6.50 35254330  2.19+0.19#
H9 6.50 31.80+£3.88"# 2384042
H10 6.50 31.84£3.70"%  2.4740.20"#

HEHALE: "P<0.05
0.05 *P<0.01.

“P<0.01; 5 HI (&) A p<

*P<0.05 P <0.01 vs control group; *P < 0.05 *P < 0.01 vs H1

(raw product) group.
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{BgR a8 2% &, H7 4Lk m/E Rl 545A
AL, H1 (gD B 6] J0 2 3 5, Ha~
H10 2H W] 3 4k /N BR AR P IR [R] (P<<0.01),
HS5aMAZgHaKEEY. 5 H1 A, H4~H10
HEAEANREZE R IEMAR (P<0.01), H5 A W&k
MR (P<<0.05), H3. H4. H6~HS8. H10 AJ 3%
i /N AR BRI A] (P<<0.01). TT WL, FEE
IR P R o, 5 5 P L ot R4 I £ P 3 1 5
3 g

R 2 Bk e AT LB A BN 7 )k
M, B2 B, SRR, RE
IEMMEER A RE FZE. HEHE. LA
R IR 2420, bRk RSP TT) Hid
WA “BURES RO MR (BERERTT) B E
CEEE, B AR BRIRET, IR 5 R AR TR
MRSz M3, 522 WA BT, =i
PRAG B8 25 R A MR TT I I f 32 B 2454 . — 1281,
BURHF TR B, ot 1k 1 2 2548 05 I B R 28 B 43
(1 A5 1 I RGNS TS B A AR,

IEAR, T 5 A 32 B 2 A N B R RS
HAp A, DJOESH. HER, NS RETEHE
E TS R feAn ey, B ki, B, it
iR ERAE IR, B FUR A, EEARAL ST
M T6097 KR I RePE+ 5 H B2, 5-32 F e ot
T8 5 K SR AR TR e e SO e A 2 4 U T
WA BEEHB, e rREG —aribi, &
TEPEB, thAh, B 2 R e S A
i & B S 25 AR S T BS30), BRAR SN S ) 2 B R
GrAh, AL S HAE RSy, Bk, A
FUSEEE . & TR, 5-F W IERERS . B35,
. DORSH . BER, ESHR. TEAR
A RFERR, AT F BRGSO ER T .

Pearson AHIC 7 rat BRI, Mahld g, L7,
b'H Eu B TR, SWEETH. A, EE
H. SEKSEREEEEMR, T E)E %,
HES TR, S-RFERE., B5 R, WESR. T
FAE A BEEIR SRR EEIEAK. ME M
FEFEMIBE N, FF A EUEORET R, TR 2
EIRETEAK, PTREE TR, Rk AR R
1) S5 A O R AR IR A BT B TR AN 5-R H
FERRIEAE IO IR Ja S e 3hn,  mIRE 2 2Rl
A, RMBEER MK, HERERION TR, 77
REE TP R TR, LA o 4 ™ E A AR I

R AT FE I, BEAE HIRAE RGN, 254
KRERM, mRZE GEMER) SEHM, MR 1749
T ERMBMER, Bk, VPRI NRES &
5 HAE M) RAEAE TEAH KBS, SRR B 77 5 1k ifi
VEFVE R 24 B S5 i (R 48 A o M) T 2R o &
PRUERT 7L B A BB . MRS, BEE R
FERIIN, 2R B b AR 22 g, AR
R H7 R e O AR . RS
wAIE, &R PR, ABEA RO AR
FAAE, SRE PRSI KORW M 45 R, RAEHIN N
IR IR 180 C, KHIISIE] 9 min, RYEA
Wb IR 2% i FI T B At ) s S

A TR T 35 kb I A T AR L A E
BRSO, T8I N AMES ST Pearson AHIGHE
3T, TRAN TR R KA TE DR 5 A
[F P4 DAL I, eI AR, B bR iR v
() 5T B AR AR AR

SR, ASSEIOXT AR “AAE” IIRFR N A A
—EAE, SR AR SR AR AL, B A
AT, SRFEAT 925 (1) 1B IR FH FLAIAIE 5T, b Ak,
WP SR PRI 7 GRS 9Kk
o RO SE) BB ER, AN SEE B
IR EARE SR LR, R Ay At e 24 4 |
TR BE I ot s 48 il i Fe R 7 VA 4 o
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