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OEEESH
H E HR ZIiRARRARZHMGR TR Tk, ik WERLRARR L A eIk | B4R ; 45 2020 S5 (P B 24
o) (w30 ) 38 W) 77 sk SR AIRAR B E S A P 0K G B S BR R ISR S Ae B M R i AT 2 R A O 25 & A5 sU B AR
WL RN R 50 (2012 58 ) D3 5 11 BAR A INAR R 2 25 4 04 & 20 A48 €38 (HPLC) 35 80 B 3, JF3E 47 22 A9 09 35 A B AR 31105 R
J HPLC %M 8 K A RAR R P A3 % T A3 48R B4 | (+)-syringaresinol-O-B-D-glucopyranoside . T &l 894 %F., &R XK
ARARE GRS BMESBAER R, Koy ERY R RAERR A B WZ R 4T T35 3 A 7.54% .2.18% .
0.15%.7.81%, 113K A& INARZE 2541 0 15 S0 B 35 A 16 /N2 A% A5 4 0.856~0.960, - 45 A HAMM 3 R T F 3 2R BA
(+)-syringaresinol-O-8-D-glucopyranoside . T & Mg % 5 AN A maro L 5 AN RS #9-4F 5 5] 4 0.047 2~0.401 6.,0.836 8~8.697 9.,
1.245 3~10.950 0,0.139 0~0.437 8.0.016 4~0.635 3 mg/g, Z5it Praor k488 VEMMET, T A TRARARR L G469 4%
B o 1 BT AREINARRE 4t K R AFE 11.0%, B R 5 RAFiE 4.0%, Btz B R AF Y T 5.0%, 403 R THF 4R
B2 ., (+)-syringaresinol-O-B-D-glucopyranoside . T &g % &% 4 % ~4F V" F0.04.0.83.1.24,0.13.0.01 mg/g.
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Study on quality control method of the roots and rhizoma of Toricellia angulata

LI Xue"*, NIE Yushan"?, MA Xue', LU Yuan®’, YANG Chang’, LI Yongjun', WANG Yonglin’ (1. Engineering
Research Center for the Development and Application of Ethnic Medicine and TCM/State Key Laboratory of
Functions and Applications of Medicinal Plants, Guizhou Medical University, Guiyang 550004, China;
2. School of Pharmacy, Guizhou Medical University, Guiyang 550004, China; 3. Guizhou Provincial Key
Laboratory of Pharmaceutics, Guizhou Medical University, Guiyang 550004, China)

ABSTRACT OBJECTIVE To establish the quality control method for the roots and rhizoma of Toricellia angulata. METHODS
The properties of the roots and rhizoma of 7. angulata were observed and microscopic identification was conducted. The moisture,
total ash, acid-insoluble ash and ethanol-soluble extract were examined according to the method stated in the 2020 edition of
Chinese Pharmacopoeia (part IV ). HPLC fingerprints of 11 batches of the roots and rhizoma of 7. angulata were established,
common peaks were identified and the similarity was evaluated by using the Similarity Evaluation System of Chromatographic
Fingerprint of TCM (2012 edition). The contents of coniferin, syringin, chlorogenic acid, (+)-syringaresinol-O-B-D-glucopyranoside
and syringaresinol were determined by HPLC. RESULTS The properties and microscopic identification of the roots and rhizoma of
T angulata were obvious. The average contents of moisture, total ash, acid-insoluble ash and ethanol-soluble extract were 7.54%,
2.18%, 0.15% and 7.81%, respectively. There were 16 common peaks marked in the HPLC fingerprints of 11 batches of the roots
and rhizoma of T. angulata, with similarities of 0.856-0.960; five of them were identified, such as coniferin, syringin, chlorogenic
acid, (+)-syringaresinol-O-B-D-glucopyranoside and syringaresinol. The contents of the above five components were 0.047 2-0.401 6,
0.836 8-8.697 9, 1.245 3-10.950 0, 0.139 0-0.437 8 and 0.016 4-0.635 3 mg/g, respectively. CONCLUSIONS The established
method is stable and accurate, which can be used for the quality control of the roots and rhizoma of 7. angulata. 1t is preliminarily
proposed that the moisture in the roots and rhizoma of 7. angulata is not more than 11.0%, the total ash is not more than 4.0%, the

ethanol-soluble extract is not less than 5.0%, the contents of coniferin, syringin, chlorogenic acid, (+)-syringaresinol-O-3-D-

glucopyranoside and syringaresinol are not less than 0.04,
0.83, 1.24, 0.13, 0.01 mg/g, respectively.
KEYWORDS roots of Toricellia angulata; rhizoma of

Toricellia angulata; property identification; microscopic
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IR A TR B 25 4 LU 2R B R HE AN A Ja AL A 145 S A
K Toricellia angulata Oliv.var.intermedia (Harms) Hu [Y
TR N ZE ., T gt | R 250 T i A i)
(2003 A1) IC 28, A7 VAR AR 1 25 FHRR A A AR B2 H
PGt AT 258 ) CE R AR RE ) 08k, A I AR AR 4>
73 MR B2 ZE Rz M RIAER AT A2 RS
PR B KRR 3% IR &7 454 Tk, W
TERFMG A 03B T S IR T AR S DB R
X, PAIK A AR B ZE 3 il 2530 , IR 97 B THi s
XHETR KA AR S 25— 2 SR Ak, &
XA A B AR AR B B 9 S AR v AR Je R Az 1 4k
ST ARG PR T AR T L SR B AR A Y
FROCETE™ P AR A 1 T A T, 0 A LK A TR
2Ry BT HIARGE . T AERTI A A A,
IRAC TR B ZE Y 3 o3 HE A — B, A, ARt 5 40038 1o
PR BB B RIIK 43 R A3 (RN T K o PR 1
BRI e, I R R4 T R B0mOR €83 (HPLC) 48 8 &l
Tk Ko P B RE RIS, ST K AL JIAR B 25 24 1) o e 42 )
Tr R RIK ARG R A RO A 15 AR A 1 14—
LI RF RS
1wy
L1 FENUHF

A SE i F Y 32 AL #R AT« Ultimate3000 £ HPLC
{¥ (2 Thermo Fisher Scientific /A 5] ) .CX41 %Y I} /55
( HZ< Olympus 23 Al ) . S60 Y& Sl A5 = 48 () N i BH 52
FHEATBR /A F)) L AE-240 B L 7 KT [ MR- FE R 24X
75 ([0 A PR 711 KQ-300DE #I %5 #4 # 75 I 18 e 4%
(Bl s A BRAR] ) .GZX-9030 MBE % Hi $4i
AR (v PR S0 AT BR A Rl R 7 i %)) L UPF-
201 Y 5 50 = H 4l K AL R 48 ( L R LA A PR
GIDE
1.2 FEHRS5RAF

AT VT &1 . (+) -syringaresinol-O-8-D-glu-
copyranoside . T 7 I 2 XJ 1 i (FiL5 5351 24 20221020
20220405,20220417 ,20220520) 4 R A PR 14745 5
ali Ak A, R H HPLC 530 % |, - 22w i FUH —fk ik 1t
TS Al Y OR T 98%; gk i R X B Ay (4t B
wkq17112007, 455 =98% )W [ DU )14 2 7 a7 A= kB
AR B o k2l , i G b k2l K i
alizK,

11 7K A TR K ZE 25 1A ) S T 5t 448 45 1l , 28 51
BB R 2R 24 24 B A 2 2 A X R AR R 2 2
AR AR & A A R AR R T angulata Oliv. var.
intermedia (Harms)Hu i TAR S 25 TEAIME B L3R 1,
2 AEEHER
2.1 MEAREES

IRA AR 2 FREAAR, R 2L AR A i, K 3~
40 cm, E4# 0.2~3 cm, A A E KAk 1K B AL, 14
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&1 KEMREZHMEREER

"5 i g w5 i 74
sl 20221024 B §7 20221102 i
) 2221017 A S8 20221027 FIR%s
83 20220223 B $9 20221028 FIiLs
s4 20020712 L] i S10 20221029 I
s 20221025 i sl 20201218 REHIK
) 20221026 LY N

T, TR W7 1 B 1 (OB (0, AR SE ), /LA
FURCMIR o KRR KRB, KIEA—, Bt
0.4~2 cm, FAI 2 R AR (B Ek (0, A7 RIS, 54K
R, DT S B, B, BB S IR, KA
IR B ZE AU DRI T o 7K A TR R ZE R PR 4 531)
FILE 1,

Bl KEZNREZENHERESIE

2.2 BiMEF
2.2.1 &Y

IR A TR BE V) 1 A AR 2 AN 55, HES) %% 5 2
JZ 22 2 3T R W RE 20 M 4 A s ) B2 3 a8, B )2 I
593 AT AT AT A 2~ 551, FAF LA, SRR
HEF, BAR 11~57 umo KA RZEREYIH A 2 i HES
S R A2 1 5 B2 J2 485, R 22 J2 AN R0 1) 7
W 0 2L L R B s A T R AN R HER R
S BESTRANRIHED ], BEF S, /KA AR S 25 1 R ) T
BAE LK 2,
222 MK

IRAC TR B ZE My A A K 8, RS R AR 22
B 10~100 pm. A 4IME LN F I, HiE
20~90 pm, 8 fL AL R . Bgafl s 20, nl i
R 20 P45 MRS R4S, 142 20~70 wm, 7K A& TR % 25
PRI AR S 8 ) T L T 3
2.3 K4 BIRS BRAAMR S FIEZA R H i E

3 4 HE 2020 47 i ] 2 i) (U ) 3 B 0832
AR A 5 3 IR <A gk (E TR ) R <2302 JR 43 52
RVIUR RSN E TR AN I o I e T DA
“2201 35 HY Wi g 7 T PRt IR A s v (B
%, Lh45% CEENERT) AT K A RSy TR ANV TR
I RN R A RN R AT 2 U
BOEIIE . 455 R, 11K & TR B 25 A4 7K 430 5 (8
5.95%~10.79% , F-3IE N 7.54% 5 B K531 I 32 (6
1.16%~3.87%, V-3 Jy 2.18% 5 T2 AN V5 14 K 43 19 ) 5
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A KA IR

B. K%

2 KER K R 1E I E R 5

1 ERESHE i 2 A1 4N 5 3. 48
B3 KEFMREZENHRBHESE

H4 0.03%~0.34% , F-HH 7 0.15% . 75 &3 2544 A 5
22 5, ASBIF 5 LA T de o 0 {182 BR™, 0 28 400
TR TR B ZE 25 M K Gy AN act 11.0% , SR 73 A5
4.0% ; 3£ T TRAN G5y SR /N, 808 AN 1
PR, B TER i e (B K 5.14%~12.06% , -3
R 7.81% , AT GE LA TS IR0 (B R, 0 25 100 et
W AT 5.0%, SR FE2,
24 fEYEEREL
2.4.1  EGEFMN

K H Inertsil® ODS-3 (250 mm X 4.6 mm, 5 pm) {4j%
¥, LG (A)-0.1% BERR VAW (B) Ui s AHZEA T4 BE 1k
Jii (0~30 min, 7.0%A—15.0%A ; 30~40 min, 15.0%A—>
16.0%A ; 40~60 min, 16.0%A—24.0%A; 60~70 min,
24.0%A—35.0%A ; 70~80 min, 35.0%A—70.0%A ; 80~
83 min, 70.0%A—80.0%A ) ; #4710 pL; I 4 0.8
mL/min; K4 35 °C; Bl 47 220 nm.,

HEEZGS 2024455 35 55 L

®2 KENRREDGMAFKS BIRS BRAEERSY
MEZRMERHYNELER (n=2,%)

w5 %) SRR AR EAtER )
sl 628 145 006 567
) 595 15 0.04 1206
83 651 3487 0.2 9.60
54 6.66 1.54 008 514
$ 758 27 006 780
86 734 307 029 1011
§7 746 197 034 534
s8 1079 163 0.2 627
89 789 298 028 820
$10 8.68 116 0.18 82
il 7 255 003 47
T 754 218 0.5 781

2.4.2  TRAX IR A%

FE B AREO B AA AT L (+) -syringaresinol-O-B-D-
glucopyranoside . T FrfE % i it , FH 45% HI BV A J1 1 i
J AR 39004 0.499 0,491 ,0.514 mg/mL f) B — % FR
AP AR . KSR RIBCE T B 4T SSRGS R A
B AR 3 B — X R 48942 0.45.,0.65,0.90 mL,
BT — 5 mL A&, i BA O E A BT
PRAAME R T A& (G RR | (+)-syringaresinol-O-B-D-
glucopyranoside . T 7 fig 2 it & Wk B 4 51 o4 0.044 9,
1.054 0.,0.556 0,0.063 9.0.092 5 mg/mL F{ IR A X HE
B
2.4.3 SR

WK A& AR B ZE 250 ok G =50 ) 49 1 g K%
FRAE , B T 100 mL & T HIEHRIE b K% A 45% H
M 25 mL, PR, 8 75 40 B (T3 300 W, 431 % 40 kHz) 30
min, B B0, FRRBREE , FH 45% H b J2 0 2K 114 o
B EE . IR 0.22 wm AL IENEE T, B
LEUET, RIS .

244 LEMEE

A3 HIEL2.4.2742.4.3" T T (IR A % BE SRV TR A
mi R (5 S11) LA K A5 F 0] (45% HBE) 4% 10 pL, %
“2ALIUN ARk SRR AT L R LR 4. S5
TR, 45 B bR B A3 BT 0 5 R 4 € 3% 048 [R) £ 40 285 B 35 KT
L5, RIS AR KT 50 000 5 fHa 5 iR 0 45 o (i
WA Py R P B T 57 %o et 0 50— 350, HL 2% S0 AS T4l
FE,FEAS VR A0 AR R 07 B A o LAFAIE €33 06 | e 1] 3%
Ik B R &R
2.45 K RAL

B “2.4.37 W0 AR 5 A W (G5 S11) 3 i, 4%
“2.4.17 T A S S BRI A2 6 UK, 0 SR I A R
DL T AT (08 5) S IR 10345 JLAT W 1 AF G £ B B
[E]FIAR AT R 25 5 S/, 45 A WA AH X {0 B B 1 1)
RSD ¥J/N T 0.07% , A %t i 187 ALY RSD 21/ 1.20%
(n=6) , R HRG% B RAT,
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400 5
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BLiRS 0 IR

5
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= 200 H 15
oldl bt A e e
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t/min
C. AR
4K 55: 58T &1 5 T: S JJR 5 11: (+)-syringaresinol-O-B-D-
glucopyranoside; 15: T IR .

B4 ETEMHEZERHPLC

2.4.6 FoE ML

Be2.4.3" 00 N IA T (G ST I &, 205l F
FEUR TR 0.3.6.9.12.24 hif, #“2.4.17 W F (a3 4%
PRERRIE e SRR, DL T /4T (18 5) SR, it
TR A DR 118 PR X O B ) TR R O e T A, 25 2R R
2% A W AH KR BA R 6] A4 RSD 447N T 0.19% , A X 1 T
TR RSD ¥/N T 1.89% (n=6) , 1t DAL S A TR AE 2 1R
TRCE 24 h NARE R R AT
247 EEMRAE

BUK A TR S ZE 250 (45 STL) KA, #22.4.37 15
AT 6 O IR VA TR, PR 2.4 A3
A HERRINE e SRR . DL T FiF (165) WS-,
TR % A U g AR A B ) AR D T R L R i
TN 25 A W AR X PR BE B IE] 18 RSD 35/ F 0.08% , A Xt
U TE FR Y RSD ¥4/ T-2.85% (n=6) , ZEWIA J7 v B 42 1k
[SY/ToN
2.4.8 HPLCH LB s SAR U P

BT A TR S 252504, 32 B 2.4.37 50 Jy 2 16
B I, H 2,417 T (A A ARG, 753
ASTRIFE R K A AR B2 25 25 44 1) HPLC [, 3% 14
A 25 358 SRS ML EE RN R 58 (2012 i) )itk 4 7
I3HT : DGR SRR S 1 2335 1 S 2 HE IR | SR H o7 4
e, P E ] B 55 R M 0.2 min, 2 SR T 11 HERE
i I HPLC & il $6 80 RS Ao HR & R (&1 5) , 1 T4
WUEEMY . S5 T, 057 T KT B 222541 16
ANIEAG 0 5 11 HERE i 1) 5 S0 5 56 BE L R A AR LS
43512k 0.936, 0.876, 0.928 ., 0.960, 0.951, 0.960, 0.873 .
0.912.,0.893.0.856,0.86 1, 14d 1H 45 25 A A% i A BURE KL 4
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3d 2 5 0 HE P S R SR A6 IR R (] 4B) B AR
RS T] S SR B T O, 20 lHg A TR (16 4) 5%
TAHH(EES) 2R (1§ 7) | (+)-syringaresinol-O-B-D-
glucopyranoside (1§ 11) \ TFHE K (1§ 15)5 457

18004
17004
1600
15001 7 0

1300 2 16

14 | CE N B e
1100 o R

4 S11
2100 —
S

8001 —T S9

nnend S8
S7
S6

S5
| Lsy
S3

700
600
5001 —*1
4004 —*
3001 s
2001 =
108_ ¥

==

A
A

A o

S2
S1

:%fr%?;;f (

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80
t/min

E5 11#tkZMiREZHHEE IS EIEFaxT R E
&R
25 SENE
251 LMEXRFE
T 2% B I 2.4.27 T iR A X BE i 7  0.062 5.
0.125.0.25.0.5.1.2 mL T2 mL &b, s E 2,
FEAJE A5 290 e B %o BB AR, 40 A 2,417
T 2 A A TR, 0 e T R Do o VA B A A
AR () W TR A AR R () 22 AR 2 21 7 el )5
SN BRI 3, AR Won I VBT AR B
% | (+)-syringaresinol-O-B-D-glucopyranoside , T 7 5 2
5 Ao DU B 3 A LT 7 Jo a5k v B 3 L N R M E R Y
[S5/T08

TR ]y r AR (pgml)
Ntk y=0527240.128 6 0999 6 1.40~44.90
ETHI y=0.745 042,658 5 09998 32.94~105400
8L y=03853r-12239 0996 17.38~556.00
(+)-syringaresinol-0-8-D-glucopyranoside y=0439 [x—0.0754 09998 2.00~63.90
TEIE y=08074—12576 0996 289~92.50

2.5.2 K%L

H“2.4.37 30 N AR AT (S 5 S11) , #242.4.17 30
O S A SRR RE 6 YR, SRR, 25 OR,
AR VT A1 V8RR | (+) -syringaresinol-O-B-D-
glucopyranoside . T ¥ g 2 U4 1 F 9 RSD 43 %1l 1.44% .
0.48%.0.64% .0.44% .0.76% (n=6) , T WL %% B A K 4
AR 25 B o
2.5.3 FREMIALE

H“2.4.37 0 F AR S IA T (4 S11) , TEIR T4
BHCE 0.3.6.9.12.,24 hiF, 3% “2.4. 17300 T (i 2 {2k
FEIAE ORI, S5 o M T & 4%
JER | (+)-syringaresinol-O-B-D-glucopyranoside . ] 7 i
20 T ALY RSD 23 914 1.70% . 1.31% . 1.69% . 1.89%
0.24%(n=06) , KRB TR Z R T 24 hINEE
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2.5.4 HEMIRAE

W m] —Hib K A A S ZE 2501 (45 S11) 6 43, 433
F£42.4.37 WU J7 il a8 il W VA, PR 2. 4.1 T £
TSR HERE I A |, T SR TR AR T He e it Ze vk T H R o
AT VT & VSRR | (+)-syringaresinol-O-B-D-
glucopyranoside . T #FJE & ML & it 45 IR, 54>
¢ 8 73 7 9 RSD 73 3l 24 1.80% . 2.40% . 2.82%
1.43% .1.90% (n=6) ,RUIZ I L EEME R4
2.5.5  JIFEII AR

e s i K A TR S 222541 (Ji 5 S11) MR 2y
0.5 g, K BPRAE , FE 254 & ML 53 7% 1 19 50% fin AF
A T B, LA Bl A4 L 605 12 119 1009% i A 7 X
HRUh SR J5 442 2.4.37 T J5 s 1l 4 it VA, P4
60y L2417 WU A% AR E TSN A
W, RER,MMAT ETEHERT ORER .
(+) -syringaresinol-O-B-D-glucopyranoside . T 7 If & 1Y
SE 43 R ] Wi 3R 43 51 S 100.90% . 99.27% . 101.05% .
101.16% . 104.65%, RSD 43 %l A&7 1.90% . 1.36% . 1.06% .
2.66%.1.55%(n="6) , R ENER L R 4T,
2.5.6 AR E

A3 LT HE AR A TR B ZE 2 M K R4S 29 1 g K%
PRIE , 4% 2.4.37 TR J7 i a6 Al bl A, P45 2.4.17
TR S S RN | 0 SR TR AR TRt Z k1t
FRES T RMATT 5T &1 VSRR | (+)-syringaresinol-
O-B-D-glucopyranoside . T & JE R W0 & & “Firikt
FE 3 WOFIME, G5 R L 4, 25 83 BT S hr i i 1Y
10 PR FNZG A R 5 ) 22 S 1, ARE 5T ARG AR T 3 i fe 1K
B PR, 9028 B A dh RS A & 1 A8 15 20 F 0.04
mg/g, 8T HFIFEAD T 0.83 mg/g, SRR & A
150 T 1.24 mg/g, (+) -syringaresinol-O-B-D-glucopyra-
noside & B AF/0F 0.13 mg/g, THFIBE ST EAG DT
0.01 mg/g.

F4 HERPEENELER (mg/g,n=3)

4 IhEE ETET O BER (+)-syingaresinol-0B-D-glucopyranoside T HIFE
NI 0.1474 27010 32651 0.1880 0.1099

) 00472 34191 21763 02662 00454
83 01953 46040 42939 03470 04709
s4 00688 26008 20328 03774 06353
) 03973 8.6979 83622 03503 00818
$6 02527 44670 33784 03697 00164
§7 00493 08368 12453 02545 0.1436
s8 04016 40529 109500 04378 0.1056
89 01925 66352 44139 03566 00675
810 0.1820 17659 44450 01390 00268
sl 03039 62617 28021 03460 03205
THE 02035 41857 4341 03120 01840
3 Tt

3.1 HXRBARAEHENEE
A 5% 3 3 % AR A VA TR Y HE B =8 GRS | [
T FREBUAR (30% .45% . T0% . 100% . FETY, 30% .45%

TEZD; 2024455 35 5 LI

70% . 100% HI ) L K B HET ] (15,30 .60 .90 min) i#47
HER R DL 45% RN K 4 TR B 25 25 1 7
PEHL 30 min B, PEHLAE (AR 040 B 532 BE AT i
VEPRIZ AR IR & R T
3.2 fmiEgHmi

FTHABIF 28 5 e A TRl ARG 9 4T %k 3t s Tk
EATARGIN , 5 B0 4G I8 4 Ay 220 nm s}, SELR 574 1
W A B A e B H R £ 5 il ad % 88 2 -0.1% W R I
W BE-0.1% W RV T . £ -0.19% Wi R 1 W 45 i sh A
X 5 SR B VT B S ), O B 3 sh A A 2 -0.1%
TR VAR 1) 70 B SR B TR R BN FR Hi R 42
A [, EFH L TR (25,30,35,40 °C) Al
#(0.6,0.8.1.0., 1.2 mL/min ) X432 55 5 A R, & B0 24
FEIR A 35 °C i 4y 0.8 mL/min i, Z» B RO AE . 38
B, B e T SO AR s 45
3.3 IEYERRESENELERST

ZEH AT LR T KA TS [ 3R  ——HR . ARGES |
MR ZE E AR Ry, K IR K A TR R 25 S5 AR il £
TG A 2555 /N, F2 AR A B AR — B, W] X K A& AR
K ZEFATOR R LB B X, AR S R R 4
oI OR B B AR 2 A R e
P 11 HE KA TR K 2L 250 g 16 A4 04, AR AL
JE 24 0.856~0.960, 1] U, £5-Ftk vk 24 B4 A 45 - 1 R BB o
ARMFFE N 11 AR A TAR J 2509 16 A IR A T
FARMAH 28T A 1 L4 J5 R | (+) -syringaresinol-O-B-D-
glucopyranoside . T #&AFZ 511, XX 5 £ 1 i it 4%
HlFEROC R AT A R X

R 2, A A LA KA B e e R T 1 Y, &
THEHPAR A B, S5 R A RiFaPiR
TGP, (+) -syringaresinol-O-B-D-glucopyranoside H.- 4
— R R T SIRTTE ™, T & IR R BB A ¢
T AL R S JOREARYY A a3 B 24 BT
5K RZg 04 T — 20, R, ABFFE % DA b sl sr A7
TERENE ., 5 RR A FRER 2R & o i
A2, Hoh Yk S3.S4. S5 KE A7 HukHR] Rl
ZEANTR] A5 BT T i 22 SO B i SRR R SRS ]
X 7K A& IR B 2R 25 61 o B R M K, T P 4R 2 0%
W

25 b ARHIFGE I i XK A TR B 25 24544 B R A 7
WZE, W HEHEAT A 5 LA KK 4y R GY (BRANTE K
43 2 P E |, IR F HPLC ¥ #1748 80 3 it +7.
K ZAEhR S E , FEST T /KA TR S 25 2544 i s ol
D5 it —TF B A 250 e IR AR A T A o
5% HEk
[1] SRMELG SR . NE P2yt RIG25H &

FRIE : 2003 4E R [M]. B¢ FH < SN B H ikt , 2003:107.
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