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Study on process of extraction and purification of water-soluble alkaloids from
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Abstract: Objective To research the process of extraction and purification of water-soluble alkaloids of Aconiti Lateralis Radix
Praeparata (ALRP). Methods Orthogonal design Lo(3*) and single factor experiments were employed to optimize the extraction
conditions using UPLC-MS/MS. The total extraction yield of 14 alkaloids (karacoline, songorine, fuziline, neoline, talatisamine,
mesaconine, aconine, hypaconine, benzoylmeaconine, benzoylaconine, benzoylhypaconine, mesaconitine, aconitine, and hypaconitine)
was used as an index. The absorption-desorption characteristics of five macroporous resins were evaluated to optimize purification
conditions using contents of eight water-soluble alkaloids (aconine, mesaconine, hypaconine, fuziline, neoline, talatisamine, songorine,
and karacoline) as indexes. Results The optimized extraction and purification conditions were as follows: steamed tablets were
decocted thrice with 10-fold pH 3.5 acidic water for 2 h each time (maintaining pH 3.5). The alkalinity of water decoction was adjusted
to pH 10.0 with 20% NaOH and then heated for 2 h. The supernatant was adjusted to pH 11.0 by 20% NaOH and then was subjected to
macroporous resin HPD300 whose relative adsorption amount was 2.5 g dried medicinal herb/mL resin, and then the resin was eluted
with 6 BV of water and 4 BV of 80% ethanol respectively. The 80% ethanol fraction was evaporated under vacuum to give the
water-soluble alkaloids extract. The extract yield was 1.69%. The total contents of mesaconine, aconine, hypaconine, fuziline, neoline,

talatisamine, karacoline and songorine were above 15%. Conclusion The optimized extraction and purification process is stable and
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feasible, and this present study provides the reference for the research and application of water-soluble alkaloids in ALRP.

Key words: Aconiti Lateralis Radix Praeparata; water-soluble alkaloids; macroporous resin; UPLC-MS/MS; mesaconine; karacoline;

aconine; songorine; fuziline; hypaconine; neoline; talatisamine; benzoylmeaconine; benzoylaconine; benzoylhypaconine; aconitine;

mesaconitine; hypaconitine; lannaconitine
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Fig1 Cjo-diterpenoid alkaloids’ skeleton (A) and structure of songorine (B)

Fz1 137 Co B aEE MR 5544
Table 1 Structures of 13 C,o-diterpenoid alkaloids

%4i's S R, R, R; R, Rs R R, Rg Ry
1 Ly 3L b OCH; C,H; OH OCH; OCH; OAc OBz OH OH
2 B Sk OCH; CH, OH OCH; OCH; OAc OBz OH OH
3 VPR OCH; CH; H OCH; OCH; OAc OBz OH OH
4 2% AT 3K i OCH; C,H; OH OCH; OCH; OH OBz OH OH
5 2R F BT 2 Sk B OCH; CH, OH OCH, OCH; OH OBz OH OH
6 IR FR I VR 5 3k R OCH, CH, H OCH;, OCH;, OH OBz OH OH
7 1 3 I OCH; C,H; OH OCH; OCH; OH OH OH OH
8 B K OCH; CH, OH OCH; OCH; OH OH OH OH
9 IR 3K S OCH; CH, H OCH; OCH; OH OH OH OH
10 MR OH CH; H OCH; OCH; OH OH H OH
11 Je R OH CHs H OCH; OCH; OH OH H H
12 B bz OCH;, CHs H OCH; H OH OH H H
13 EZI PN OH CHs H H H OH OH H H
Fz2 14 HEYEE NGNS FHERIESHSE
Table 2 Detected ion pairs and parameters of mass spectrum for 14 alkaloids and IS
) LR B 15 [ /min AHXS 53 it B TX (miz) IRV M /e V
Ly 3 3.75 645.74 646.2/586.1 210 41
L EEPR T 3.46 631.71 632.3/572.3 150 35
VEEPR T 3.77 615.71 616.3/556.0 170 34
2% T K i 2.96 603.70 604.3/104.7 120 45
2R F T 2 3K 2.73 589.67 590.3/540.0 120 46
HARM L FE (1S) 2.82 683.64 585.2/535.1 135 40
2R F IR 3K D 3.10 573.29 574.3/542.0 110 43
L 3L 0.61 499.60 500.3/450.2 200 32
BT 3K 0.49 485.57 486.2/436.2 90 40
R 3k S 0.77 469.57 470.2/438.0 140 39
7R 0.79 453.58 454.2/436.3 135 34
Je R 0.92 437.58 438.3/420.3 170 30
bz DA 1.20 421.58 422.3/390.1 170 26
EZ RPN 0.59 377.52 378.2/360.2 150 34

KRR 0.66 357.48 358.3/340.2 135 30
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Fig. 2 MRM chromatograms of mix-standards (A) and
decocting sample (B) for 14 alkaloids and IS
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IR P ERT  Sk SRk R R R IR S Sk Rk PR R
JE R R BEhiE . 2RSS, RRARE 05
mg/mL, B8 5 bl X5 Sk 0.25 mg/mL
(RTS8 T PR L) R i 4945 1 mL,
B W— 25 mL S, H R EEEER, WRRE
X R AU o R PR BRI e 1 R 200) B O
o, I HEERK S pg/mL 1 BRI

2,14 PRI E S SR R K ETE 3 mL,
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IIANNAREE 1| mL, HEESERZ 10 mL S,

FE57, 022 pm FALIEREIEL, RIS ALK S

215 LMEXRRFLE RIS G & 1
mL, & 10 mL S, MAERZIE, ’Y, 19
TR XTI, 0 DR 2 B TR A5 %o TR R v I
HE 10 mL 81, SIMANFRER 1 mL, FEE
SERRZNE, T — RIS R BT IR A ]
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Fig. 3 TIC of blank sample (A), mixed standard (B), and
steated tablets (C)
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221 BREGEFAIMZHZE SCIRIEP IRt %
B, B/KART AP SE i, WoARSEE R H
PR /K S 7~ S Bk, %5 T AR pH IR
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FEIE €217 TR 5 KRR 14 B R IEE
YD, A5 4. pH BT BT A i 4R
RO BE W, pH H 2+ 3.5 BR/KSREU M
MR T pHAE 5.5, {H pH {H 3.5, 2.0 $2H%L

RN, SR IR K I S RE R SR T
YRR, WOk M pH H 3.5 IIRAKAIE N T 24
i PR B HBGHAS 751 o

222 EACIRE LU 14 FACETEAER B

F3 M4HEYENEHIR, EERE&KERE
Table 3 Linear equations, LODs, and LOQs of 14 alkaloids

J§ 53 kTR 22 1 YE Fl/(ng-mL ™) P~ KB /mgmL™") & E/(ngmL™")
5 3 ¥Y=0.009 5 X—0.030 4 0.550~1 110 0.999 7 0.06 0.21
5 ik Y=0.0119 X—0.046 7 0.556~1 112 0.999 4 0.06 0.18
DR Y=0.014 6 X—0.046 7 0.519~1 138 0.999 5 0.04 0.13
2R 1 Sk 5 B ¥Y=0.002 8 X—0.009 9 1.020~2 040 0.999 7 0.05 0.15
R WEH 2k ER,  ¥Y=0.001 5 X—0.003 7 1.190~2 380 0.999 7 0.10 0.35
FHWEXK L LERL  ¥Y=0.003 6 X—0.016 1 1.026~2 052 0.999 4 0.02 0.06
5 3. I ik ¥Y=0.003 0 X—0.007 8 1.030~2 060 0.999 9 0.02 0.07
B K Y=0.002 1 X+0.003 8 1.012~2 024 0.999 6 0.17 0.56
R 3K, Y=0.008 8 X—0.019 3 1.080~2 160 0.999 8 0.05 0.18
By R Y=0.006 4 X+0.035 7 1.074~2 148 0.999 6 0.16 0.56
JRER Y=0.006 1 X+0.048 4 1.017~2 034 0.998 3 0.10 0.33
BEE A Y=0.0102.X—0.040 5 1.014~2 028 0.999 7 0.15 0.50
EAIEER T ¥Y=0.010 7 X+0.052 3 1.006~2 012 0.999 5 0.12 0.40
KRR Y=0.0277X+0.314 8 1.058~2 116 0.998 7 0.05 0.15
F 4 T[FE pH EREKIT E YRR 2T
Table 4 Extraction results of different pH of acidic water
P Febrgar(ugg ™)
pH i DN DR €S DS A NI RE DN A N o RN A U Y ST N R RS DS A = N '
2.0 2.57 5.02 26.09 127.31 668.54 593.63 5.93 50.25
3.5 1.41 2.31 22.74 103.56 630.46 581.30 8.92 66.50
5.5 0.00 2.03 5.72 76.91 490.34 489.73 9.81 85.01
i easil| EARE (ngg
pHE KO kEm MR JeRR BRI EZ DR KRR 14 FhAE g e &
2.0 10.31 34278 684.03 90.16 248.24 235.53 3090.39
3.5 20.39 320.01  677.90 85.49 255.76 223.37 3000.12
5.5 23.41 265.10  555.68 74.07 194.01 180.52 245234

HIAI) (O 3AMHENEK, % L3) IR &
WAl 7 TR . FREL 9 43 100 g 5 A, in pH
{8 3.5 BR/K AR, B FE T 4EFF SR BOR pH i, 8
“ONVIR N VR A A K BT 14 R A B B
SCIGBETT M ARG 5, T TS BRI 6.
FHELAR AT 5 SR T 0, 25 R 35 mi K/ INIUY
B>C>A, BB A= e i 5 1) 3 B2 IR 35 il
BIAL, O ACER R AR . 7 22495

Bres ol s, By C REAAMEEN =R (P<
0.01), ARFETLEEEZER. Fit, RAERITE
H AsB;Cse
223 IGIESZEG mE S ATAN, A IRER C REN
2K 3RV ZESAKR, WOATIERE 2 KT, HIIERE
AETRIUT % AsB3Cae

DA 14 P A D0 i) S 5 2% S HR b, FREXZE P
100 g, MR ABCs ST R AB;C, 34T
SRy, EE 3R, ARIEKT. R TN, Bl
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£S5 L@ EXRRRITELE
Table 5 Design and results of Ly(3*) orthogonal test

WIS A% BAK Ch D) q:‘%ﬁi'f‘ "

(ngg )
1 () 1) 1(1) (1) 1 620.18
2 8(1) 22) 202 ) 2716.28
3 8(1) 3(3) 3(3) 3) 3 488.08
4102 1) 2 3) 2024.69
5 102 22 30) 1) 299923
6 102 33 1) ) 2831.72
7 123) 1(1)  303) ) 235133
8 26) 2@ 1) 3) 2513.59
9 123) 33 22 (1) 3376.69

K, 782454 5996.20 6 965.49 7996.10
K, 7855.64 8229.10 8117.66 7899.33
K;  8241.61 9696.49 8838.64 8 026.36

R 417.07 3700.29 1873.15 127.03
F6 HENH
Table 6 Analysis of variance

RAkIE  mZEFIM AWmE O P RFEN
A 35987.4929 2 12.260 7

B 2314580.211 8 2 788.5620 P<<0.01
C 595110.976 9 2 202.7503 P<<0.01
D (%) 29351913 2

F0>05(2, 2) =19.00 F0>01(2, 2) =99.00

Ti % AoBsCo Wi i i RZERAK, B
BEAR, AHAT DA EYMRAK S S Uy i), AR
AEPERARSE, RIS HUT SN ABsCys B 10
SRIERKETE 3 I, FIK 2 ho
2.3 FRBYAE YRR A K R A 3R

SRR AR TE POV T IR R AR e L B £ TR K
fiFE O 25 C-8 AL IR R IR 3k K C-14 17 LI 3554k o B 7Y
Vw3 Jma B Sk e Ik Sk D, WA

*7 RMIZHIERES

Table 7 Results of verification experiment of extraction

process
WS S AR E(ge)  CFBRME(uggh)

ABC, 1 3 305.97 3310.44
2 3354.99
3 3270.35

ABC; 1 3 493.29 3507.33
2 3552.10
3 3 476.59

S LA 3 PP E T SRR 5 Sk R IR Sk R
KRN 5 RN ARG 1 R . JE R R BhpE
B RER. ZHRDLR0 SN VFNTabs, 5
KA pH AL 7K IS TR 8 Foft B Ak 8 1) S o

2.3.1 pH X EYIBK R SFATEL 4 4K
RO 250 mL, JH 20% NaOH %8 pH 187051 4
8.0, 10.0, 12.0. 13.0, JIFAMIGE 2 h, #H1, B “2.17
TR 72000 8 i i A 6 e Y AR m T S i
ER LK 8. FKWIIKAR pH i 8.0 FF 42 10.0, 6 Ff
P 284 AR ek B S BRI, 20 0l R K T IR 10.02%
F0.68%; 3 PR B AR Sk S mul s B 53K Bk
IR S B B 2 0, 37K A% pH B 10.0
i, ERAEYIR O 4 e 4K AR, 24 pH L 10.0 TF
& 13.0, 3 FhEGRY AR S R 2R A K. I
AN, RE pH E/KM# (8.0~13.0) XM TR, e
R BRI 2RSSk, RER 5 PR 5
Tl IH B, R Bk 5 AheIRERAL R A AN A
Be T A= i AL 19 31 . 28 b, P mtE/Kif pH
fE 0 10.0,

2.3.2 KSR A P BOK R Se e BOK I
250 mL, H 20% NaOH ¥%5# pH {E 10.0, 4350
PONAR 1. 24 4 h, B “2.17 R 7 iEAI 8 b5
kA 6 FiEE LA Wi e, S5 WA 9. %N 3 A

&8 A pH EX MK EREIFM0
Table 8 Results of hydrolysis of alkaloids at different pH values

ANJF] pH

TRFRM (ngg™h

EAME B SRR Sk R SRR B R

JERR BERIgE ARGk RAR

J s B IR A e

JK R
8.0
10.0
12.0
13.0

75.89
484.29
607.46
615.73
625.92

16.26
92.58
115.34
117.03
127.20

24.71
228.82
276.95
263.64
266.96

342.04
343.85
350.61
357.92
359.37

675.82
670.14
693.12
708.25
709.14

115.80 260.32 266.12 1776.96 1 630.38
114.83 263.18 260.49 2458.18 163.31
116.00 270.48 260.13 2 690.09 11.18
121.16 272.50 271.50 2727.73 3.38
121.43 275.71 266.69 275242 3.89
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Table 9 Results of hydrolysis of alkaloids at different heating time
It FRAFBAY (ngg )
Wb SR BTSSRI TR SR R E S SRR R Sk R R SRR BT SR Sk
0 1.55 1.97 11.43 69.06 496.85 217.82 61.51 258.50
1 1.42 1.22 0.88 0.00 1.71 0.00 109.67 590.26
2 0.00 0.00 0.79 0.00 1.31 0.00 106.25 607.14
4 0.00 0.00 0.41 0.00 0.61 0.00 115.34 604.13
piE) FRARSY (ngg ™)
Bl/Ah RGREm BHTFR JERRA PRI EZIEPRTY KRR BRI U
0 139.41 33532 679.20 116.00 261.12 256.13 798.68 2107.19
1 267.04 337.63 67235 128.35 269.36 250.46 5.23 2625.12
2 276.26 35091  693.08 133.94 284.93 255.66 2.10 2708.17
4 268.95 343.61  687.23 137.00 286.92 260.13 1.02 2703.31

B 7R JEU AR A A AR 1 h 2 PR Sk IR
SKIEB IR KR N, 2 h 2 R EE T
FasE s ZKARIS D HERE B SR 1 R . B/ AL B
Prgeil. 2. RERMEITLHEEW, 7
R 5 FhARES A B ARAS B8 H e 2 A 0 B 7K At A
J8s SRR TS 2R A A AR A R Ak T 2 A
ML h 2 AR, K LFEnE, K
BEF A BN 1 h BEA KR SE4s, T B A
ol h 2 WIHEIGERS N, 2 h fFEARE. Fi,
TEPE KA TA) 2 2 he

2.4 IKAEMEEMREALEL

2401 RALWMERV S5 W8 N1 A0k 45
Foy e RORAN [ DAL B AR i PR R B e e, P4 3
1) HPD600. HPD300., HPD100. D101 /% AB-8
TR AU A AR 4% 20 mL d@ydedett, B “2.37 Wi R
IKAABAE Jg ERERL UL 10 BV/h _EARESELT ) AR
WA, 56 1 0 edE 280 mL (1 %5), BhjE%HE
PR 70 mL, Zr B EARR . S i 8 Fl
VBRI B S 2 BT G Sk Ui S i, WO e
TR BT S R AR P T S S e =
20% (C/Cy=20%) 7~ 0illtds s, LAt ] T bs AEAf
SEM IR 25, 25 R 4. W %0 HPD 300 #
eI B 75 s e K, 03 HPD 300 i 20 % %%
242 LR pH HIIFESE  IUALPELFY) HPD
300 KALBIAG 3 40, 034 20 mL, ¥ikdert. X
R KR 3 4, BT 1 800 mL, 437l 20%
NaOH i pH {8 9.0, 10.0. 11.0, L 10 BV/h #f,
WA, 23 e AR St 8 ik

(5, VHSANIR] pHAE A BT 5 Sk SRk 1 ik s
A B, 25 10, B3 10 aT40, B AR
W pH {E T 5, HPD300 X557 5 3k J5Ums Wi B 75 12
£ BT, 2 BRI pH {Eh 11.0 1, 20 mL HPD
300 X 3T Sk SRR 10 W B 25 8 s 31.92 mg, i L
FEMR R fetE pH E 4 11.0.

243 FFERERFESE UGS HPD300 K
LB i 20 mL, VRVESEAE. HUE A A KRR

0.5

——HPD600
—=—D101
04 —+—AB-8
—~—HPD100
s %3 —~—HPD300
© 0.2
0.1
0'00 4 8 12 16
iR ErRE
B4 FEXFLEHRBEENSRME 2
Fig. 4 Dynamic adsorption capacity of water-soluble

alkaloids from Aconiti Lateralis Radix Praeparata by different

macroporous resins

F 10 R[ELHE pH EXIRMHEREHI S0
Table 10

adsorption properties

Influence of different sample pH values on

ERERR B B BT DR
et B R mg  bEE/mg WM E/mg
9.0 41.34 18.05 23.29
10.0 39.12 10.81 28.31
11.0 39.05 7.13 31.92
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JH 20% NaOH i pH 1 11.0, LA 10 BV/h LK,
ERHR, 5B 1 WEE 560 mL (1 5), )EEH
WCHE 70 mL, 43 90 A5 R 8 B SR
DA H 8 HP B 1 Sk JEUm B /b R R BT Sk LR
H=20% (C/Cy=20%), 7~ At ri, Z5RIE S,
AT, 5 13 SO B AL MUR R AR
1 400 mL (5305 B LN 35.8 mg A2 25/mL), H[!
RN AZS 2.5 g/mL B

0.5

0'00 2 4 6 8 10 12 14 16

LB

5 Sttmizk

Fig. 5 Dynamic leakage curves
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2.4.4 JKUEARIRIRfE  ECTAREL LY HPD300 20
mL, VR AT L B B 25 I R /K A, 1 pH {E 11.0,
i IR TR I PR AR B 2 AR, A 300 mL ZKYE
B, &1 BV IBEE 14y, 251058 S0 /K UE 7 H
o8 R RBR I &, TR D Sk TR S R R A 4 K
R, BRI A T 8 BRI IR,
ok, fEPER 6 BV MR WA CiT Lth, W
EFEKBEARN 6 BV,

245 VElBEAIEEE AR LT HPD300 20
mL, ¥y b  IGE A% B A K A, 1R pH 4 11.0,
¥ ORI IE AT i S AR, B 6 BV (120
mL) K¥ERRZY, FH 4BV (80 mL) 20%. 40%.
60%- 80%ZMELL 2 BV/h MK GHATVERE, & 1 BV
VEMCEE 1 4y, 3% “2.17 0 R 73R & vk
Wy 8 A BRI iR, VA R DL A R U v
MR, ERILE 6. B sSkIRmk. ZkEm. K
SK IR R FEAE T 20%~40% L EEVEES 4y, TR
FEAERLE 40%~60%LEEUEMER sy, JEWAR ., 5
—— 133 AR

—m— S
—h— R SR
—>—ftFR

—*— RHR

—e— B

—— 2L L,

—— KRR

Ui

1~4-20% L EEGEIEH 5~8-40% LIELEM 9~12-60% LEELEHIK  13~16-80% LEESEHLH
1—4-20% ethanol eluent 5—8-40% ethanol eluent 9—12-60% ethanol eluent 13—16-80% ethanol eluent
6 AERTR D E T EEH SR B 2%

Fig. 6 Eluting curves of gradient elution

IR 2R Sl AR AR AR 60%~80%
LRSS 7 o L3625 180 T4 Bk 8 Tl S 458
VEMEE AR, MU 80% LA LEEF .

2.4.6 VEBUAFIH M E A RLLFY HPD
300 20 mL, W@vkdert. HOE A A KM,
pH 11.0 % FIRGHIE R i 2% 8 EFE, SEH 6
BV (120 mL) /K¥ERRZ%, FH 80%LBELL 2 BV/h
HEATARWL, &F 1 BV CEE | 00eli, 2 “2.1”
TR 5 Ry 8 P i, TS

Ji i J s R e i, 25 RLIE 7. PElE A 4 BV
I, B R R E R 80.5%, 1M HAth 25 it
ol A S ) R T ARk B 98% LA b, T 4
FERUI AR D, FE B R T BB A 5%, T
N T LIS AR S PR, IR 80% LT
Ve 4 BV,
2.5 MtFARGAMEEYEIRENGE L T 20K

I 3 4 280 F % 500 g, I 10 F5 51 pH 3.5 R
JKHIE 3 WK, BFK 2 h, BRI R 4ERr pH (H 3.5,
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100 Iéﬁ% 91 3 YOKADR, A #1, ] 20% NaOH ¥ pH
80 ——gokn 100 IFUKAE 2 b, WAET, BL, BCRRBT 20%
§6O iﬁ% NaOH ¥ pH 11.0 _F 200 mL HPD 300 KFL#
s . STl MR 6 BVKVEMRAYE. S0%ZNE 4 BV VL, Wik
= i ISV, WRIEI 2, W TR, I
? FIKVEPEE IR IY CHESKh 20161208,
% 1 2 3 4 5 6 7 20161211+ 20161220 THELAHEFE MR, NED
oy Wy & R, 45 R 3K 11 B uEsEae 45 LW,
7 B EEaERE 3 REBIERE S BRI, S T2
Fig. 7 Investigation of eluting solvent volumes FE I A
F 11 3HWIETHEEFRSHER
Table 11 Each process parameter results of three batches of verification
e ) JE Sy i (mg-g ™)
W% B skIsm ki RS SER MR JBRR BEhgRE ZAREE RRR 8 PR AR A
20161208  1.63 30.41 6.31 15.42 20.74 4147 7.33 16.44 15.00 153.12
20161211 1.75 29.92 5.65 14.37 18.75 3839 6.36 14.91 13.63 141.98
20161220  1.68 31.31 6.16 15.02 21.15  41.06 6.72 16.02 14.68 152.12
FME 1.69 30.55 6.04 14.94 2021 4031 6.80 15.79 14.44 149.08

3 e

Bt A= s D s 2 e DN S VAT TR T Yk L
03k, BB £ HPLC. LC-MS %54k, T
JKHIH - B AR H BRI K VeI SR ot R AR B R
%, MR & REUER UPLC-MS/MS 755 b1
PR 14 FARERYE S B, 1 E T T
P, HER, RS ARSI AL T 2SN
o BT AKES I A A SR R () S,
A SZHG IR PRI 2 1 SRR BT Sk R I Sk S
Bl TR JERA BRI, 2R L. K
HR 8 Bl AR JSUBk 1) 5 AR AE BT K P AR
YIRRBEAAL 22 o TS, PEER—FR b2y B A AR
Rk

8 Pk AR () ¥ &H 2R,
RRAPERIZE A PEATRI R, W05 5 AR g R R
WA A AE SRR B, B AR e AR R
PE 3 PN RIZE AL S Rk 97 1% , 45 53 B HPD300
FEARAE AU AT IR B At i e e o A1 8 ik
Tk AT R B I B AL BN AR, e
RFLR T 1 PR B BEIEAT D th R B HH B 2 1) 22
3 R B AR AR RO, T 5 Sk U
Wk it WG TR B B8 0 5359, Bedelwie,
e, 20%~40% GEERI AT pE 5E 4 1 5 FP
FETR 2 BB R AR A AR, e B R g R P B

55, IMEDENG, 4 BV 80%I1) LBEDEIEHRALL) H 80%.
8 FKES A Yhd L 99 MRk, Ui B IRAS AR
TR, 5% R B pH B, K55G
SRR, pH (EH AR TR Ak, AR
U5 R IR 75 B P 7K BRI A i P 20 i ek ) 38 3 B A
TR AT ERZY A ek ) P B, SR IR AR e

AT A A0 R 0T R R R 2R B, KA It A T

FHA =1, oK ARRRAR e L= 1 Tt — 2Dt

FTo ZEB A 14 B AR B LN 0.33%, HoK

RO AR R, R IE S S el 3 2K A

TRAEE, 8 FhSUIR A S 2R 15%, AV 2

FHRE, TR B A T AR R ) 4 R A A

WIS FE L, RSB N B KA

T B 5 LAl

5% 3k
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