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Optimization of Decoction Technology and Establishment of Quality Standard for

Moringa oleifera Leaf Standard Decoction

SONG Yanan', WANG Yun', YANG Hongjun'’, JIA Zhe', ZHANG Cun"
(1. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences ,
Beijing 100700, China; 2. China Academy of Chinese Medical Sciences, Beijing 100700, China)

[Abstract] Objective: Based on response surface methodology combined with principal component
analysis(PCA) , the optimal decocting process of Moringa oleifera leaf standard decoction was optimized, and
its multi-index quality evaluation system was established, in order to provide scientific basis for the quality
control of this standard decoction. Method: Response surface methodology and PCA were used to optimize the
decoction process by taking the relative peak areas of 8 characteristic peaks and dry extract yield as indexes.

Based on this, the quality of 15 batches of the standard decoction was evaluated by high performance liquid
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chromatography (HPLC) characteristic chromatogram, determination of major components (neochlorogenic
acid, L-tryptophan, cryptochlorogenic acid, vicenin-2, isoquercetin, astragalin) , determination of active parts
(total flavonoids, total organic acids, total polysaccharides, total a-amino acids, total sinapine) , dry extract
yield, specific gravity and pH. Result; The optimal decocting process was to soak M. oleifera leaves(100.00 g)
for 30 min and decoct twice with the first decoction of 12 times the amount of water for 30 min and the second
decoction of 10 times the amount of water for 20 min. Standard decoction containing 0.2 g-mL™" of crude drug
was defined by x+30%, the specific gravity was 0.722-1.340, pH was 3.86-7.16, dry extract yield was
23.1%-42.9%, and the alcohol-soluble extract content was 8.26%-15.34%. Calculated according to the dried
products of the standard decoction, the contents of neochlorogenic acid, L-tryptophan, cryptochlorogenic acid,
vicenin-2, isoquercetin and astragalin were 1.99-3.69, 1.20-2.22, 1.44-2.67, 0.53-0.99, 2.45-4.55, 1.22-
226 mg-g', the relative transfer rates relative to the herbs were 34.37%-63.83%, 62.43%-115.94%,
64.65%-120.06%, 56.98%-105.82%, 37.46%-69.57%, 41.81%-77.64%, respectively. The contents of total
flavonoids, total organic acids, total polysaccharides, total a-amino acids, total sinapine were 10.19-18.92,
11.82-21.96, 94.07-174.71, 42.69-79.27, 9.55-17.73 mg-g', the relative transfer rates for herbs were
25.72%-47.77%, 41.78%-77.59%, 64.90%-120.54%, 42.30%-78.57%, 34.99%-64.99%,

Conclusion: The optimized decocting technology of M. oleifera leaf standard decoction is stable and feasible,

respectively.

and the established multi-indicator quality evaluation system can lay the foundation for the quality control of this
standard decoction.

[Keywords] Moringa oleifera leaves; standard decoction; high performance liquid chromatography
(HPLC) ; quality standard; response surface methodology; principal component analysis (PCA) ; decocting

technology
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Table 1 Sample information of Moringa oleifera leaves
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Table 2 Response surface test analysis for optimizing decoction

process of M. oleifera leaf standard decoction

AR /A

H A} ] /min

5 Y z
1 14 12 30 20 -2.598 0.272
2 12 8 40 20 -2.690 0.261
3 10 10 20 20 -1.194  0.450
4 12 10 30 20 2.656  0.939
5 10 10 30 10 0.391 0.651
6 10 10 40 20 0.567 0.674
7 12 12 30 10 1.926 0.846
8 12 12 20 20 -1.370  0.428
9 12 8 30 10 -0.330 0.560
10 14 10 20 20 -1.132  0.458
11 12 10 20 10 1.730  0.821
12 14 8 30 20 -3.682 0.135
13 12 10 20 30 0.955 0.723
14 12 10 30 20 2.561 0.927
15 12 12 40 20 1.534  0.796
16 12 10 30 20 3.140 1.000
17 12 10 40 30 -0.628  0.522
18 12 10 30 20 2.691 0.943
19 12 10 40 10 2.385 0.904
20 14 10 30 10 1.578  0.802
21 10 10 30 30 0.724  0.694
22 14 10 40 20 =2.111 0.334
23 10 8 30 20 -3.670 0.136
24 14 10 30 30 -4.744  0.000
25 12 8 20 20 0.642  0.683
26 10 12 30 20 -0.391 0.552
27 12 12 30 30 0.077 0.611
28 12 8 30 30 -1.782  0.376
29 12 10 30 20 2.766  0.953
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Table 3 Coefficient test of regression equation for optimizing decoction process of M. oleifera leaf standard decoction

¥ 33 I 19 HEE ¥ir F
A7 2.10 14 0.15 39.06%
A 0.11 1 0.11 29.38%
B 0.15 1 0.15 39.83%
C 0.000 432 1 0.000 432 0.11
D 0.23 1 0.23 60.22%
AB 0.019 1 0.019 5.07"
AC 0.030 1 0.030 7.89"
AD 0.18 1 0.18 45.76”
BC 0.16 1 0.16 40.677
BD 0.000 650 3 1 0.000 650 3 0.17
cD 0.020 1 0.020 5.26"
A4? 0.83 1 0.83 216.68%
B? 0.57 1 0.57 148.75%
c? 0.096 1 0.096 25.11%
D’ 0.027 1 0.027 6.92"
k2% 0.054 14 0.003 836 -
3180 0.050 10 0.005 002 5.43
ali 15 2 0.003 685 4 0.000 921 2 =
B 2.15 28 - -

1 :VP<0.05,%P<0.01
x4 HAMREZHAEZIEZENRIERR
Table 4 Validation test of decoction process of M. oleifera leaf standard decoction
= |} % -3-0-8-D-(6"-0- . 25 -3-0-B-D-(6"-0-

No. WM L-GEAM KSR BRT2 BELE mﬁ;‘i%)g%%ﬁ ¢ A m%@im)gﬁ%ﬁ 55K %
1 753605 514335 634126 362988 2554153 1914 568 1119 689 876 124 39.54
2 737122 536719 665140 356 142 2742046 1891996 1187165 917 347 38.12
3767320 533895 674629 355269 2644156 1963 180 1196 068 921 895 37.91

L- 3R PG R R T2 R R R m
6 A% IR 4% 35 o, 43 00 B 10 mL &, i 50%
FH 2 KA 3 i O 7 45 28 20 B W BGE o B 9, T 7R
A5 e 435 R 79.20,88.80,38.00,15.47 ,39.68 .
86.10 mg- LR G X JE M W . RSB PR 7 T (ar i
% .D-(+)-HZ (T K ) (L-K5 &R I T B i 75 R
B X5 BE A E 43 1) TG TR AR B R R 43 00 0.082
0.170.0.350.0.117.0.360 g+ L fi) X} H& 5 VA K .

242 MHEAMER S S BRI R R (G S
i)0.2 g, K% FRE , B 25 mL BB T, K5 % A
50% HYBE I W 10 mL, FR & BT &, I 4 [a] 3 42 B
60 min, HUH ¥ o FRFRE BT i, H 50% HY BE 7K b
SRR B R L 4T, 0 0.45 wm AR FL E R BDAS
A 2GR I S TR T . FE 2 TR R A AR
i 4 0.05 g mL" Y B I AR UE 7 50 AL 3 A R

PERFAIE B 3% SRR AE 85346 T 53 BT

IBUBOA i 245 b1 B R (3 D957 ) 50.00 mg,
K % PR, E S0 mL 2 ZEHETE M P R % m AW i
20 mL, F% & JT & , & 4 40 # 30 min (300 W,
40 kHz) , it ¥ , FHH B b R 400 2R ot , DR AL, 15 5 B
P A 32 R TR o BBOBROR IR R R 50.00 mg, K %
FRE , B 50 mL HZEHE TR S % A 75% H Bz
20 mL, F)5E i i, #8754 B 30 min, i, FH 75% H
P A0 G T, U, A5 AT HLER L ST ALK
A VAS T o BUBRAC I B K K 20.00 mg, A AR E L B
50 mL 5 i€ %8 i H A %5 N 7K 20 mL, FR & 5 &,
AT 30 min, YA, FHZK AR 98026 o, g2t , 75
ZHE/ R - SRR B SV W . 4K 2.0 T ik A
TR 0.2 g-mL! I UK AR E R AR
W o HER 2 B A3 A6 434 o
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243 FRAEEGEAEST 24200 F Ok &2
4RI A IR R B A 25 0.05 g m L A UK I AR
YE 2 B S TR TR, 5 2.2 TR (1 Ak (E DR REAG I .
K FH v 24 4035 4 S0 1S AR DL BE PR R S8 (2012 /)
X 15 HEFR HE T 700 09 R AT 1B 1S 21T 3BT, SR v 7 5K
W, W% 0.1 min, #E4T 2 S K IE, F b
8 1~ Mark I , 1 7 Mark 165 DT g, K5 AH ) 5 4% 5 S It
i 0 5 B 5 HE o 1S L AR HE 7 R A BLEE 15 >0.95,
DLV SOt Ee ) 2 BRIG(S) | 15 HE R 37 7 A X
14 B4 I ] f9 RSD 19 <3.0%, % [ FL RSD 7E 4.0%~
18.9% Z ] (U 2 W 7 W 8 U TH AR A RSD 43 il Ky
17.5% .17.6% .18.9%) , X 7] g 5 AN [Al L ¥k 25 44 14 7
HWORFA X, WE 1,

56
A
7
8
12 3
4 S10

JL A L N Y10

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72

t/min
T AL ORI 250 BbR v 70 0 € s B 1S HE AR I v ) R
TEGE B0 5 1. M4k R 5 2. L- 0 201 5 3. B4 R IR ;4. 48R T°-2;
5(8). Sl = ;6. #il i E-3-0-B-D-(6"-0-T7 Tk ) A 1 ;7. £
ZUAF 8. I ZS W -3-0-B-D-(6"-0-18 . 18E ) 7 45 4 11
B 1 SHAMZAHRERAEZTNGEILESM
Fig. 1

Chromatographic superposition of M. oleifera leaf

medicinal materials and standard decoction

2.4.4  FRAERLSF & HME #2242 TR J5 i A%
2 A A3 I VR B B A 24 5 0.05 g-mL A UK At
s o 2 700 A6 3 VA R, 4% 2.2 TR (0 Sk R R R A
W 25 R R, 15 B 2561 v 6 A 5 B 43 B
SRR L-(VE R B ak IR R HE R T2 S R
5o W BT B 8 B S Bsr Bl 5.81.1.91.,2.23
0.94.6.59.2.91 mg-g"', RSD 73 % N 9.2%.19.7% .
10.9% .7.6% .9.4% . 12.0%, DL S M fz 2 & i e iy,
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SRJFIR o R 2 YRR T2 1 s KL 6 A A
JF R KRR 18.36~22.24 mg- g’ 15 A I
B U 37 500 6 A 43 Bk IR R L L- 8 E R | ek DR
B2 AER T2 R R R R TR AR AN
S ¥ Ry K4y W A 2.84.1.71.2.05.0.76.3.50,
1.74 mg-g', RSD 43 4 Jy 11.1%. 21.9%. 11.9% .
11.1% . 13.8%.21.5%, = IR HE )7 5 25 M He A — 2,
Z M 25 T2 7 00K IO a4 ) 55 0 v ) 4R 48
S v bR 7 R AR S B g SR L x30% PR E
T 11 17 3R 1 JBT Sk 3 R % e % 383 TR R e I BROAR
MG -F5 3 700 0 T RS 4B 0 o A o 3 700 v 3 4 i
iR LR R RS R R AR T2 R R s
B 1 x+£30% 5T & 4 I 2 Bl 1.99~3.69 .
1.20~2.22, 1.44~2.67. 0.53~0.99, 2.45~4.55, 1.22~
226 mg-g'; 6 N LA 19 F- H B 2 53 51 O 49.10%
89.18%.92.36% . 81.40% . 53.51% . 59.72%, RSD 4}
WIH 9.8% . 12.6% .15.2% .13.1%.14.9% .20.5% ;6 1
J 53 1 X+30% % % F4 30 [l 3 01 24 34.37%~63.83% .
62.43%~115.94% .  64.65%~120.06%. 56.98%~
105.82% . 37.46%~69.57% . 41.81%~77.64%. 4~ %
HE VR B 28 B 0 LRSS T R R, L- (5 SR
(84.S5.56) % = Y 1F (S4.85.S6), Y8-S8 [ fa 4
SRR (120.25% ) 55 7 220 7 T Xx£30% . W3R 5.

24.5 KEMH G 724250 F kil
BRA i 245 A bt 8 W S & A= 25 1 0.2 g-mL BRUR
I U 3 700 VA T L 5 TR 2020 4E R R AR N R AL E 24
M) (LA fai AR [ 24 i) ) 38 0] 0401 28 40 -1] DL 43
TG VL KE % B 25 pnLARE A, 43 5 7E 420,328,
388 nm Y K Nl A2 B W25 b Kb 1 1 R A
B A LR R IT T i R % H 10 WL A
5 WLARMEF], 43 BITE 490,568 nm P K Rl & M %
BB oS SR it o S5 AR WoR ORI 2 5 A
KRR BT B A PR S ZH B o2 5 R A
IF B8 A - 349 5 it 53 B0 53 0 39.67.28.34 14583
100.69. 27.39 mg-g', RSD 43 %l & 8.2%. 6.7%.
19.4% . 11.5%.7.2%, VA B Z B & B i, B a- 2 3
iR GBI R 2, A HLRR R TR AR, 5 SR
A3 B 5 4R R A 301.95~409.56 mg- g, AR
W 25 A4 v n] P 43 88 3 30% , {H 15 41 25 B4 i AR AE
— 2 5. BRI RRUEZ R S AS KRR
Yy BT d oy B R 2 i 1 B 4 B Ol 14.55.16.89,
134.39., 60.98. 13.64 mg-g', RSD 4> %l K 16.4%.
11.2%.16.3%.19.2%.9.4%, LA B 20 & & e i,
a-FIEFRIK Z , A VLR B B IF A B e A
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Table 5 Contents and transfer rates of of characteristic compounds in M. oleifera leaf standard decoction mg:* g"
e AR L-(n 5% W & 5L R YR T2 R ST
No. 3 3 3 3 2 3
R R R A
1 548 3.15 57.55 232 2.0l 86.77 2.69 2.16 80.31 1.00 0.76 76.42 7.00 3.70 5292 347 196 56.43
2 535 299 5582 228 1.89 83.15 247 2.06 83.43 097 0.70 7232  6.49 349 5371 331 1.79 54.04
3 5.57 296 53.16 234 197 8430 2.60 225 86.48 099 0.76 77.19 6.44 3.61 56.07 322 1.89 58.69
4 524 229 4379 131 098 75.16 2.17 1.57 7239 0.88 0.61 68.66 6.76 2.78 4120 2.61 1.00 38.48
5 5.10 231 4534 126 0.99 7896 2.15 1.69 7887 0.87 0.61 70.54 6.50 2.79 43.00 2.49 1.01 40.74
6 5.16 242 4681 132 1.02 7725 210 1.66 79.02 0.88 0.64 7242 7.15 298 41.69 2.59 1.07 41.37
7 5.62 278 4949 192 1.81 9450 1.88 2.05 108.69 0.89 0.84 9459 567 359 6334 292 193 66.24
8 5.58 290 5197 1.84 195 10646 1.84 222 12025 0.89 0.86 96.18 552 332 6026 294 2.00 68.15
9 5.64 295 5227 196 199 10131 197 223 113.17 0.86 0.86 100.18 549 3.66 66.62 272 201 73.59
10 6.61 276 41.76 229 1.86 81.20 235 195 83.20 1.09 0.81 73.82  6.59 322 4890 332 1.88 56.71
11 6.28 2.64 42.03 226 1.79 79.25 220 191 86.87 1.01 0.75 7484 6.73 321 47.74 328 1.88 57.17
12 6.21 2.86 46.02 2.13 1.73 81.20 2.15 2.07 96.27 1.03 0.77 75.01 6.80 3.49 5129 3.14 2.04 64.92
13 6.19 324 5229 1.75 185 10535 226 227 100.38 0.89 0.82 91.99 687 43 62.68 243 1.84 7558
14 6.61 326 49.30 1.85 186 10023 237 236 9948 093 0.80 86.07 7.31 4.04 5534 2.67 1.88 70.26
15 6.46 3.16 4895 1.83 1.87 102.65 231 223 96.55 0.89 0.81 90.74 7.54 437 5795 2.61 192 73.52

TE: Y. 254, S brif 57 (6 H))

H =B MR K o BRI B o A8 X 4 B 43 19 52 e
AN —F, 250 R B B T R AR HE A R AR
YV R R TR I B A >25% 0 b VA F R R L A
AR B2 W R o-E IR BT F A ¥:30% i
B 4 59 10.19~18.92,11.82~21.96.,94.07~
174.71,42.69~79.27.9.55~17.73 mg-g"; 5 K 2 i /¢
B S ¥ 5% B 4 R 36.75% . 59.68% . 92.72% .
60.43%.49.99%, RSD 43 Jill } 13.4%.10.6% . 6.5% .
14.3%.10.6% ; 5 KA 43 1) x£30% 5% B8 55 [l 43
N 25.72%~47.77%. 41.78%~77.59%. 64.90%~
120.54% ., 42.30%~78.57% . 34.99%~64.99%. H:
S3 M a-E AR IS T x£30% FRR. W6,

2.4.6 — IS ARAG I 4 SCERL 18] 5 i I
KAy G5 R 15 At BRI 2450 1 5 K B ) <14%
Z: [ 2020 4F bz € [ 245 )38 T 2201 #4075 R
2 C 5 UKL JBT e 45 1 5 AR o 8 HOR ER) RS %
FRAE 15 AR 17 0 6 T8 45 2.0 g, & 100 mL £ P
R, 2 mE 50 mL, %5 %€ FRE AL, #HE 1 hE L[]
MO 1 ho A RN TR AR . K
HICUEW 25 mL, B O T EHEE WK L LT, KB
AT, THAMI05CTH3Ih & THRETLH
30 min, FRE BT, THE R T8 SOR B A 24 5T
PR - 24 & 5 11.80%

B/
2

I 5 Bk W 7 390 109 °F 2 4R R R 33.0% , RSD 43
90 9.9% K 3.3%, 26 W] 15 bR 7 AL B A A —
SEY 22 5 o A 2 B pH BN E 0.2 g mL!
PR AE TR W K pH . 15 bR vE 7 O
BN 1.031.pH ¥ {f & 5.51, RSD 43 Jll  0.2% Al
1.6% , 156 B AN [A] 1L Y B 5 1 L 8 J2 pH X 51 /D .
ISHEK bR EZ I L pH T R B PR IR
75 H x£30% B30 [ N, 53 51 O 0.722~1.340, 3.86~
7.16.23.1%~42.9% . 8.26%~15.34% , T A It 1K 4% 4§
s B8 6 S L 150 BH 92 5 o s o ) 3 L 38 R AR
EAAr, W,

3 iFig

A 58 BE T 0 1 T 2 S AR A AT A LA 8 A
R I D P R X e TR R R R AR A PR FE A L A
IF 2 55 UEAS B B i Y S AR R A T2 A I RR Al
A 1S HE AR HEZ R LUK E R 5 2 8 A o i i
FE LRI o e, 45 G R (L E pH %
AL A8 bR T Jre H o i PE M oY

AE e 17 T S 36 v, PR A 9 37 390 5 e DR 3R Y
F2 YR Ay R A ) > g A > Sk BT
AT £ >3k B &I ] AR e PR 2R e T3k
BB 5L R AT R 2 A Sk BT R I B OKCF R s 2
K B B KU KOV 250 N A R 3 & Ik ) B A8
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Table 6 Contents and transfer rates of of active parts in M. oleifera leaf standard decoction mg- g’
B S PR M B a2 IR ST T
e Y S  HEBERY% Y S HBERMY% Y S )% Y S  HEBERY% Y S HRE/%
1 38.02 16.80  44.17  30.03 1831  60.98  134.66 132.14  98.13  119.81 7630  63.69 2850 14.30  50.18
2 3816 1580  41.40  29.44 18.65  63.34  130.84 121.74  93.04  118.44 73.56  62.10  27.98 13.99  50.00
33895 1531 3930 29.90 1743 5829  131.61 126.13 9584  126.68 80.88  63.85  27.55 13.53  49.11
4 3810 11.14 2923 2559 13.38 5228 14356 14371  100.11  94.94 41.49 4370 2545 1148  45.10
5 3831 1043 2724 27.50 1421  51.67  154.89 142.58  92.05  97.21 4511  46.41  26.84 11.51  42.89
6 3936 1128  28.65 2721 1475 5421  151.87 132.57  87.29  89.96 44.66  49.65 2632 1245  47.30
7 3827 14.09 3682 2596 1629 6274 12637 116.09  91.86  91.35 68.35  74.83 2575 14.60  56.70
8 3736 1542 4126 2543 1753 68.95  124.11 108.94 8778  100.37 6520  64.96  24.02 1432  59.63
9 39.04 1528  39.13 2613 1699  65.04  127.68 110.82  86.80 9676 69.71  72.04  23.88 13.53  56.65
10 3729 1279 3642 3041 1581  51.99 13099 12428 9488 9621 53.89  56.01  30.15 12.81  42.48
11 38.07 13.58 3642 3024 1551 5130 12272 12679  103.31  90.67 58.97  65.04  29.09 12.70  43.66
12 3672 1387 3654  29.65 1699  57.33  118.68 11533  97.17 8929 S7.12  63.97  27.61 13.51  48.95
13 44.63 1673 3748 2991 1979  66.15 20547 16327  79.46  100.04 57.35  57.33  29.51 14.85  50.30
14 4622 1831  39.62  29.87 18.38  61.54 18845 17623 9351 10190 62.46  61.29  28.80 1595 5536
15 4650 17.45  37.52  27.83 1932  69.42 19561 17517  89.55 9679 59.67  61.65 2934 1513  51.57
TS HBA MRS A R E AN T S H AR R SR T
Table 7 Determination of other indexes of 15 batches of Eﬂ:%ﬁw ,/H\:ﬁﬁ:ﬁﬂﬂ‘ I‘Eﬂ&{ﬁ'%u %%gfj%ﬁﬁ:{%%‘%’:*
M. oleifera leaf standard decoction ﬁ‘[[ o) E Eﬁ . jﬁ I}lﬁ - ﬁéﬁ . % EP /J\ 5% ﬁjﬁjﬁﬁﬁ %L i %
TR . R ) JLoesh, MBI e
B imae  EE O PH IR LT R R M — R 226.13% , R W1 T R
s1 2.564 1030 555 37.1 11.48 SN BEAR B R B R T X
2 2.768 1029 5.56 36.4 11.24 Wik — e T AR R AR S H M, 7 ey
S3 2.516 1032 5.49 37.0 11.98 B T2 et —E % .
s4 2346 1033 5.50 311 12.13 IR BIMERE , D2 R ER L-6
ss 2.508 1033 553 315 1.17 iR 2SR T -2 1 e B8 R >80% , i £ B 7E K B AR
S6 2.857 1.035 548 337 11.41 G RS R v, AR T vk LA TG K R R R I E FE b
7 2.837 1.032 560 36.6 11.41 I BT A A AR T R A 22 0 o3 i R SO R T R 2
S8 2721 1029 5.64 35.5 11.93 WL RS R i AR EV RS g e
) 2.845 1.028  5.68 343 11.89 e st B e R 2 A B AL
S10 2.963 1.028 542 28.2 11.77 %ﬁgiﬁﬁ&*ﬂ E%lﬁﬂiﬁﬁ“ﬂ ,ﬁﬁ;ﬂiﬂ( [H—ﬂ(ﬁﬁ(& pH %M
St 2721 1030550 29.1 176 P, B g J5 TR RN B o i IR 358 R B, LI A R A Xt
S 208 Lm0 sd 20 e 5 AT HLIR (0 B 5 3 4t S R A 5t I R
S & = % (kN -YO 3 S S AP
S e e B0 60,43, T A Rk N B B A 4 A o IR R
. A3 T R 430 Ay R I 1) 22 9 O S, A o
T o AEAE U Sk BRSO NOK R, 2y A 1-B-D- M e B A -L- (0 R (R TR AL

=24
)2

A PRGN 8 03 B S2 W R 22 R R RO Al N, R

JE Sk B A 1, IR (A] B9 S S, S EOM o 0 il

N P, RGN R B H AT, XA

A LM IE R 2 R B RO B R AR
+ 158 -

E/
2

), K BT AR PP AR A 20 A 2R L -t SR L T L- (05
T2 1) e B R A TR S8 R 5 M A B . 4R T -2
2 i R A, (P S 56 3% 0K 81.40% , 5% N
XRS5 H S o3 B H B A, K I AT A A
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VA T B A TR 1 S 38 2 RS R AU 36.75%
VR Ry S4B R LR o T A R AT Ay, 2 AR
ATEIE Ty o3 e, T BN 245 B A U 17 00 00 5 A% R A AE
AN TR B A BAIR 2 A SR I I 2 47 - 4 1 741
SR S 5 S N s N R N s e 1
43.26%~80.33% .49.26%~91.48% , 15 H 7K Bl BE 45 4
b £ BA L AL o

gi b MR bR R S T AR e B
PEAT 5 DL 22 B3 R 2 1 0 A 45 6 X6 BROR i A 1 1
FVHEAT T 8k 41 T IR T 5, I e 4 1 T Y
i HE AT G IBE 5 JIURE 09 A0 G 2 R 2R, AT F PR
b o 500 (0 w0 20 o g ) . AS BIF 5 A BOAR A
I E PR RISy T B T R I R
FH B BRAC I 08 3 700 19 Jo50 42 o v 25 7 Stk
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