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BENE FHRER B G RR A FERRR C 4554 0.028 ~1.420.0.019 ~0.956.0. 027 ~ 1. 324.0. 014 ~
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Simultaneous determination of 7 active ingredients in Erycibes
Caulis with different processing technology by QAMS*
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Abstract Objective: To establish a method and validate its feasibility for quality evaluation of Erycibes Caulis
and its processed products, and analyze the effect on the contents of the seven active ingredient before and after
processing. Methods: The contents of components were determined by ultra performance liquid chromatography

(UPLC) . Chlorogenic acid was chosen as the internal reference substances, the relative correction factors
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(RCFs) of neochlorogenic acid scopolin, scopoletin, isochlorogenic acid B, isochlorogenic acid A, isochlorogenic

acid C and to chlorogenic acid were established. The contents of these seven active ingredients were determined by
external standard method and quantitative analysis of multi — components by single — marker ( QAMS) method.
The method was evaluated by comparison of the quantitative results between external standard method and quanti-
tative analysis of multi — components by single — marker (QAMS). Results: The peaks of neochlorogenic acid,
scopolin, chlorogenic acid, scopoletin, isochlorogenic acid B, isochlorogenic acid A and isochlorogenic acid C in
the sample showed good linear relationship between 0.028 — 1.420 pg + pL.™', 0.019 - 0.956 pg - wL™',
0.027 -1.324 pg - pL™", 0.014 —=0.720 pg + wL™", 0.017 —0.824 pg - pL.™', 0.010 = 0. 500 pg - pL~'
and 0.013 —=0.672 pg - pl.™', respectively. The average recoveries of them (n =6) were as follows 98.9% ,
99.0% , 100.6% , 101.2% , 100.8% , 101.7% and 100.5% , with the RSDs of 1.1%, 1.7% , 1.5%
1.6%, 0.55% , 1.6% and 1. 5%, respectively. It was showed that no significant difference was found in the
quantitative results of seven ingredients by external standard method and QAMS method. The content of 5 kinds of
organic acids ( neochlorogenic acid, chlorogenic acid, isochlorogenic acid B, isochlorogenic acid A and isochloro-
genic acid C) in Erycibes Caulis with different processing technology showed the same change trend. The sample
of Y;(boiled products with licorice sauce and brine) had the highest contents, and the sample of Y, ( dried prod-
ucts [ soaked in licorice sauce and brine) had the lowest. The content of scopoline was the highest in Y;
(3.53 mg -+ g7'), while the lowest was Y,,(0.31 mg + g¢™'). The content of scopoletin in Y, ( dried products [
with licorice sauce) was the highest(1.48 mg + ¢™') and that in Y, (boiled products I with licorice sauce) was

the lowest(0.30 mg + ¢'). Conclusion; The RCFs established in the QAMS methods with chlorogenic acid as
the internal reference substances is accurate and feasible. It can be used to control the quality of Erycibes Caulis.
Both heating and excipients preparation have a certain effect on the active ingredients in Erycibes Caulis.

Keywords: Erycibes Caulis; processing technology ; scopolin; scopoletin; neochlorogenic acid; chlorogenic acid;

isochlorogenic acid; QAMS
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2.1 mm, 1.8 um), ik 45 B} 4% A BR 23 7 ; Ultimate
XB-Ci(100 mm x2.1 mm, 1.8 pm), H JERMZ ( |
) B A FR 2 #] ; Shim — pack Velox C, (100 mm x
2.1 mm, 1.8 pm) , BEAPAE (P E) ARRAF.
1.2 2y

Xof BEUh BT 4 JURR (415 MUST - 21030108 ) | %<
K (dit 5 PS010518 )., % it ik (it &
PS08072303) A< %5 A Mg (415 PS010525) | 4% 5
2 B (45 MUST -21030602) |, 52 7 R A (#t5
MUST - 21102611) . 5 & Jii iz C (it %5 MUST -
21081010) , 4l & 1) =98. 0% , 14 thy B AR % S8 A= ) B
BB A RS w4t

I (L 182404Y2) ok B i 5 A el e il il
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20190807) , ¥4Iy B T — Lo 2 5, &) P P BE 2
RFRTTHREE T N NIRRT T 2
Erycibe obtusifolia Benth. [T Hepe=X  H 2 G RHMAE
YIHEL Glycyrrhiza uralensis Fisch. BT HAR KARZE

HIEE g ¥ (% 4, Ok B Fisher 2255 KR
TERG I Al K, AR 4 S 2 At
2 FEEHER
2.1 ROl

JCH 100 g, WA 10 £ 28 080K , Ind = 315 , Ok
FEGCH 30 min, U, A ARSI A 8 £ & ZE 1R K, [F]
FIEE AR 1R, B 0F 2 RS R WA R
1 000 mL, Bi15,
2.2 TSR AR A
22,1 TABEAEMSCY,)  BUT AR, BRZe
I TORTIRE R E A7)0 A o S LI
2.2.2 HHEEAN T (Y,)  BUT2ARA 5 50 g, i
AHEYT 30 mL, #2361 24 h, 7K 500 mL 7 4 h 2
& B G B
2.2.3 HHEFARMIL(Y;) BT AHEAN 50 g, )
“2 17 IUH FE 1S mL, AKEE 11 MR e InA T &
e IR 24 h, JAUK 500 mL 2 4 h =TT I
i NIV
2.2.4 HUKES(Y,) BT ABEA N S0 g, in AR
JKCRI2.5 g £H T 80 mL JK) , = 24 h, fil A 500
mL K 4 h ZT, BB, B
2.2.5 HEE -HUKEM(Ys) BT 284N 50 g,
IMAH T 30 mL FIERK (2.5 ¢ $hiF T 12.5 mL oK),
=124 h,fingk 500 mL 7 4 b Z=0 T IR, BIAG

2.2.6 ERES(Y,) BT RS S0 g, ITAFRK
([F%2.2.47) #2124 h, W+, RI75 .
2.2.7 CHHECHIS T (Y;)  BUT 2 HEA R S0 g, L
21T WHE 1S mL, AKEE 11 BBEEMAT A
e =30 24 b T, RIS
2.2.8 HEHWIA IL(Ys)  BUT 284N 50 g, i
AHHE 30 mL, 231 24 h, BT, Bif5
2.2.9 HHRGE - EKWE L (Y,) BT AR
50 g, INAH & 30 mL, A ERK ([A)“2.2.47) iR
1024 h, W+, BAE
2.2.10  HEE - SROKWES I (Y,) BT A8k
i 50 g, ITAH R 15 mL, ITAFR/K ([F]2.2.47)
123624 b, WG+, B4 .
2.2.11 HEF KM (Y )  BUT 2N
50 g, IMAH B 1S mL, ITAERIK ([6]“2. 2. 47 ) #2if1
24 h, MK, A ZE RN BREKZE 4 h BURHETT,
W55 1, RIAS
2.2.12 #HZFEM(Y,)  BUT 2R 50 g, AR
IK(IF]“2.2.47) 121 24 h, JEAZLTENFRKZE 4 h,
B G, B
2.2.13  HEFZEM(Y,) BT 284N 50 g, B
“2THHE 1S mL, KR 1 L RBEMATA
e IR0 24 h A ZRIENBRIKZE 4 b IO
HIEE
2.2.14 HEIFRA(Y,,) BT 284N S0 g, B
“21THHE 1S mL, KR 1 L RBEMATA
e =i 24 b b RIS
2.2.15  #HAM(Y,s) BT AL 50 g, AR
K(2.5 ¢ EREMITHFEZ 40 mL) {231 24 h, kT,
HIEE
2.2.16  HHEF - #h KA (Y,g) BT AHEAEM 50
g, MAHFI 15 mL, T ALK (7] 2. 2.157) 2
24 h, K51, BIAG,
2.3 @ik

i £ ACQUITY UPLC BEH - Cj, #1 (50 mm x
2.1 mm,1.7 pm), P O. 1% W% (A) - 5 (B) Nk
ZhAH, Bh JE PR B (0 ~ 4 min, 10% B — 10% B;
4.01 ~8 min,10% B—15%B;8.01 ~ 10 min, 15% B—
20%8B;10. 01 ~16 min,20%B—25%B;16.01 ~ 18 min,
25%B—45%B;18. 01 ~20 min,45%B—45%B) , Jii i#
0.2 mL « min~", K I3 K 338 nm, H: S 30 °C, it
it 4 who 16 BERRFMAET SRR RS
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Fig.1 UPLC chromatograms of Erycibes Caulis (Y, — Y,;) and mixed reference substances( Q)
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2.4 WA

2.4.1 RAXIRGIE K% PRI B R 4
2 35.5 mg AEFF 23.9 mg 57 33. 1 mg. &K
FAF AR 18. 0 mg 747 iR B 20. 6 mg, 5 &4 )5 IR
A12.5 mg F&tJRE C 16. 80 mg, & F[F]— 25 mL
FRE IR, in 80% Wi il 0F & 45 = 20 2, R4S
TR G0 BRAT A A5 W NG 2 1 BB 6 ) TR ot i 28 TR
0.10,0.5.1.0.2.0.3.0.5.0 mL Z&F3f, 7im 80%
i E 45 2 5 mL, IS RAR G X A O ~ ©
W

2.4.2 fCRIER BT SRR R (3 40 Hif) 2y
1.0 g KEBHRE , B 100 mL B FETR IR A% A

80% I 25 mL,7E 90 °CF n#i a3k 30 min , B H ik
W E L UE , BEVE PR 2 A 80% H§E 25 mL ] |k
PRI R, B 2 IR, e 25 % 10k 45 )5 e
£ 25 mL 5, i 80% H g 7% 2 %1, 13 000 r -
min ' B0 10 min, BCE BRI
2.5 trufEfh 2l

3SR 5 W MCZR 9 TR A X B 5t A ) e v U 4%
4 L, FEA R ROR AR G A, 2. 37 A 1 T ik
PEATINAE , AKH R S A AR YR B (X, g - pL ™) A
AR VTR Y D YN AR, 25 A o T £ 45 58 0L 3%
1o G55 EoR A5 AT e A5 R RE A T 1Bl N At R A 1Y
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Tab.1 Investigation of linear relation of seven ingredients in Erycibes Caulis

i [ 5 72 AN
( component) (linear regression equation) ' (linearity range)/ (g + pL.™")
B4k 5% (neochlorogenic acid ) Y =4.295 x 10°X +2. 543 x 10° 0.999 9 0.028 ~1.420
R B %5 (scopolin) Y=1.593 x 10°X +1. 592 x 10* 0.999 9 0.019 ~0.956
43 )51 ( chlorogenic acid) Y =2.559 x 10°X +3.758 x 10* 1. 000 0.027 ~1.324
7R 7 N ( scopoletin) Y=4.195 x10°X -2. 112 x 10° 1..000 0.014 ~0.720
5435 B(isochlorogenic acid B) Y =4.135 x10°X -2.956 x 10* 0.999 8 0.016 ~0. 824
SE4EJRR A (isochlorogenic acid A) Y =3.820 x 10°X —2. 265 x 10* 0.999 9 0.010 ~0. 500
B2 5% C (isochlorogenic acid C) Y=2.538 x10°X = 1.0 09 x 10* 0.999 8 0.013 ~0. 672

2.6 FE¥HEL

2.6.1 AHEEEAE  RES A2, 4. 17 A B
R @S VAW 4 WL, 7692, 37 WA i 551 T, 4k
HERE 6 YR, T 25 U4 0 T B RSD, &5 2R 43 il ok
0.090% .0.030% .3.80% .0.59% .2.90% .1.60% .
1.20% , i B0 B {3 AT AR 26

2.6.2 FEMIRE  H2.4.27 TRk, FATH
O TN Y BT, 7272 37 ik Ak N
PEAT ARSI, T SRR ol VA TROB SR SRR R R T AR
M2 AREE TR AR R B SRR IR A G R R
(O 1 1T A A < = ST, 7 3 1 O 6 s A DR
B S K 1,97 0. 63 .0.73.0. 76 4. 91 0. 44
0.87 mg + g ', RSD KKK 1.9% .1.8% .2.9% .
3.3% 1.5% 3.6% 2.2% . {ERASHRGE Bt~ i 7
REE R

2.6.3 FRoEtiRE RSRECT AR Y, fHA MR
W4 wL, #2237 W g A, 4 AIHE 0.1.3.6.,12,
24 h ERE, B E A R M, 450 T A 43 0 T Y

A RSD & 2.0% ., 1.1% .0.79% . 1.8% . 0.55% .
1.3% 1. 9% , F W BLL A 24 h NARE

2.6.4 FERIARREE  PRiEC RIS E T AR
Yo B3R 6 13, B0 290. 5 ¢ WiFRE o SRITIIAE [l
TR, 3 RS B I AT SR 2 R AR BT (R EUR |
REFNEG A RIR B R R A S 2g IR C X
HR AT, AR2. 4. 27 U B J5 12 R il a8 it T, 4%
“2. 37 AR SR HEA TN , S EATINAE 6 1y, THRUIAE
IR, Z50 AR 2, 3RO I R AT

2.7 KOER ¥ E IR E L

2.7.1 ERORAE ORI g R IR
K Agilent 1290 Infinity I , Waters ACQUITY | Nex-
era X2 L.C —30AD 3 7 jig v S50 WCAH €53 2R e Fil AC-
QUITY BEH - C 4%+ (100 mm x 2.1 mm, 1.8
wm) | Ultimate XB — C;4 (100 mm x2. 1 mm,1. 8 um) |
Shim — pack Velox C;s (100 mm x2.1 mm,1.8 wum)3
FGLREEIT A REE I T AT EEED TS = A, x
C/A, % Co, 5 AR R SY s YW AR, C R it
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K2 TREPT AR MELRKZERILE(n=6)

Tab.2 Results of the recovery test of seven ingredients in Erycibes Caulis

% A JEA JmA SEIE HIES FEERE RSD/
(component ) (powder weight)/g  (original )/ mg (added)/mg (detected)/mg  (recovery)/% (average recovery)/% %
Bt J5R (neochlorogenic acid) 0.500 1 0.240 0 0.24 0.4717 98.2 98.9 1.1
0.500 5 0.240 2 0.24 0.480 9 100.5
0.500 3 0.240 1 0.24 0.476 2 9,.4
0.500 4 0.240 2 0.24 0.474 6 97.7
0.500 2 0.240 1 0.24 0.479 7 9.8
0.500 3 0.240 1 0.24 0.477 2 9.8
K (scopolin) 0.500 1 0.160 0 0.16 0.3155 97.2 99.0 1.7
0.500 5 0.160 2 0.16 0.3223 101. 3
0.500 3 0.160 1 0.16 0.3152 97.0
0.500 4 0.160 1 0.16 0.3202 100.0
0.500 2 0.160 1 0.16 0.3194 9.6
0.500 3 0.160 1 0.16 0.318 8 9.2
25002 ( chlorogenic acid) 0.500 1 0.1100 0.11 0.221 4 101. 3 100.6 1.5
0.500 5 0.110 1 0.11 0.2190 9.0
0.500 3 0.110 1 0.11 0.2215 101.3
0.500 4 0.110 1 0.11 0.218 4 98.5
0.500 2 0.1100 0.11 0.2229 102.6
0.500 3 0.110 1 0.11 0.221 0 100.9
Z B IR (scopoletin ) 0.500 1 0.500 1 0.50 0.999 8 9.9 101.2 1.6
0.500 5 0.500 5 0.50 1.002 0 100. 3
0.500 3 0.500 3 0.50 1.010 0 101.9
0.500 4 0.500 4 0.50 1.010 0 101.9
0.500 2 0.500 2 0.50 0.99 9 9.9
0.500 3 0.500 3 0.50 1.020 0 103.9
Srex )5 B (isochlorogenic acid B) 0.500 1 0.400 8 0.40 0.802 3 100. 4 100. 8 0.55
0.500 5 0.400 4 0.40 0.805 5 101.3
0.500 3 0.400 2 0.40 0.802 8 100. 6
0.500 4 0.400 3 0.40 0.8035 100. 8
0.500 2 0.400 2 0.40 0.800 0 100.0
0.500 3 0.400 2 0.40 0.806 1 101.5
S35 A (isochlorogenic acid A) 0.500 1 0.050 1 0.05 0.101 9 103.6 101.7 1.6
0.500 5 0.050 5 0.05 0.100 5 100.0
0.500 3 0.050 3 0.05 0.100 8 101. 1
0.500 4 0.050 4 0.05 0.100 4 100. 1
0.500 2 0.050 2 0.05 0.101 2 102.0
0.500 3 0.050 3 0.05 0.102 0 103. 4
Sreg )RR C(isochlorogenic acid C) 0.500 1 0.120 0 0.12 0.243 7 103.0 100. 5 1.5
0.500 5 0.120 1 0.12 0.238 7 98.8
0.500 3 0.120 1 0.12 0.241 6 101.3
0.500 4 0.120 1 0.12 0.240 0 100.0
0.500 2 0.1200 0.12 0.2395 9.6
0.500 3 0.120 1 0.12 0.240 6 100. 4

WRE A NS i IR, CO R 70alit R B(D) SRR A(E) Sapiik C(F) SNSY
FOpTEaR IR (A) AR (B) AREAENER(C) SRak SRR (S) BOAXTEOE R 7, 4R W3 3. 45858,
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Tab.3 The relative correction factor ( RCF) of different equipment and columns
X4 (equipment ) 635 H: (column) Suss Swss Sos Sorss Siss Siss
Agilent1290 Infinity II ACQUITY BEH 0.026 0.771 0. 096 1.797 2.511 2.425
Ultimate 0.025 0.772 0. 095 1.791 2.515 2.423
Shim - pack Velox 0. 024 0.773 0. 094 1.798 2.516 2.427
Waters ACQUITY ACQUITY BEH 0. 026 0.772 0. 095 1.796 2.513 2.422
Ultimate 0. 025 0.773 0. 094 1.793 2.517 2.421
Shim — pack Velox 0. 025 0.774 0. 093 1.797 2.516 2.424
Nexera X2 LC -30AD ACQUITY BEH 0.026 0.773 0. 095 1.795 2.515 2.423
Ultimate 0. 025 0.772 0. 094 1.794 2.514 2.426
Shim — pack Velox 0. 025 0.774 0.093 1.797 2.518 2.427
S48 (average) 0.03 0.77 0.09 1. 80 2.52 2.42
RSD/% 2.6 0.13 1.1 0.13 0. 080 0. 090
2.7.2 FRNAH S G5EREN,  APTTOCRARE BB ZEXT IR LB A1 S0 T, A AR OR B (AT

U8 A ) P R 6T % B 1L (AR I 8 53 55 TN 5 0 R 36 R
R R] 2 B0 ) AR R A o, IR TEAS 7] i J s 250 A
Ok R G A A N XS B T 5 5%, 45 R
FE AN TRt 0038 A 2% B4 ] A9 AR RO B8
W /N, RSD 76 0. 10% ~ 0. 30% , W35 4., 45

RS (L, TR 19 20 0 (B R 25
6 U S IO E BRI 2 (A B H
PR . I 45 A 50 (% — 2
R T AR LI T A 6 0 058 R b L
Befram.

x4 FAEAMBFENARGBEETBRRSIENREE

Tab.4 The relative retention time ( RT) of different equipment and columns

e g AR X B 7] (RT)
(equipment) (‘column) A/S B/S c/S D/S E/S F/S
Agilent1290 Infinity 1I ACQUITY BEH 0. 473 0.929 1.726 0. 850 2.208 2.428
Ultimate 0. 472 0.931 1.725 0. 854 2.205 2.429
Shim — pack Velox 0. 471 0.933 1.723 0. 857 2.206 2.431
Waters ACQUITY ACQUITY BEH 0. 474 0. 932 1.728 0. 856 2.203 2.425
Ultimate 0. 473 0.933 1.730 0. 855 2.207 2.427
Shim — pack Velox 0. 472 0.934 1.731 0. 853 2.201 2.431
Nexera X2 LC - 30AD ACQUITY BEH 0. 475 0.933 1.733 0. 852 2.204 2.433
Ultimate 0. 474 0. 932 1.729 0.851 2.205 2.432
Shim — pack Velox 0.473 0. 934 1.728 0. 85 2.206 2.437
S48 (average ) 0.47 0.93 1.73 0.85 2.21 2.43
RSD/% 0.26 0.17 0.18 0.30 0.10 0.15
2.8 FraillEss R QAMS LM E A I ] 2R i 7 A 1E R &

SRR T AT RS TR B (40 H)
1.0 g, K PRAE , M A B i V8, 0 3
RO BE R P 5 (I T 4 L, A 1 AR
FETE A, M3 T 5E , 20 0 R Ak b ik (EMS) A1

RIS B 1, 40 RS0 HL AR 25 5 R MR
LSS RS QAMS TR AY & B0 W k%
S, R U] — 0 2 PRk al T T 2K A 1 22
oY BRI IS

s HR i
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RS SMREF QAMS MET ABRAH T AHISHEE (n=3)

Tab.5 The contents of the seven ingredients in Erycibes Caulis by QAMS and one point external standard method

4t (content)/ (mg - g~')

pug | PR R SRR KEEwEs O oomB o AR A SRR C
(cangle)  (neochlomeenic Ccoopeline) (chlorogenic Comletin (isochlorogenic (isochlorogenic  (isochlomogenic
acid) acid) acid B) acid A) acid C)
EMS QAMS EMS QAMS EMS QAMS EMS QAMS EMS QAMS EMS QAMS EMS QAMS
Y, 0.48 0.48 0.31 0.31 0.22 0.22 1.08 1.07 0.82 0. 81 0.10 0.10 0.23 0.23
Y, 3.67 3. 66 1.98 1.99 1.39 1.38 0.79 0. 80 6.35 6.36 0.63 0.62 1.19 1.20
Y; 0.06 0.06 0.38 0.37 0.52 0.53 0.30 0.30 14.97 14.99 0.21 0.22 0.26 0.26
Y, 2.81 2.82 2.10 2.11 0.90 0.91 1.12 1.13 4.56 4.57 0.39 0.38 0.77 0.76
Y; 9.89 9.89 3.53 3.54 3.81 3.82 0.48 0. 47 18.53 18.55 1. 60 1.62 3.24 3.25
Y¢ 0.39 0.39 1.12 1.13 0.21 0.21 1.12 1.13 1.22 1.21 0.15 0.15 0.28 0.28
Y, 0.28 0.28 0. 80 0.80 0.16 0.16 1.48 1.49 0.55 0. 56 0.06 0. 06 0.12 0.12
Yg 0.42 0.43 1.20 1.21 0.18 0.18 0.94 0.96 0.72 0.71 0.09 0.09 0.20 0.20
Y, 0.48 0.48 0.31 0.31 0.22 0.22 1.08 1.07 0.82 0. 81 0.10 0.10 0.23 0.23
Y 0.24 0.25 0.31 0.31 0.09 0.09 1.18 1.19 0.50 0.50 0.06 0.06 0.12 0.12
Y, 1.97 1.97 0.64 0.64 0.74 0.74 0.76 0.76 4.91 4.91 0.44 0. 44 0. 87 0. 87
Y, 2.12 2.13 1.94 1.95 0.73 0.74 0.9 0.9%4 4.38 4.37 0.39 0.39 0.84 0.83
Y3 0.98 0.98 1.58 1.57 0.38 0.38 1.09 1.08 0.64 0.64 0.08 0.08 0.16 0.16
Yo 0.42 0.41 1.50 1.51 0.26 0.26 1.24 1.25 0.52 0.53 0.06 0. 06 0.13 0.13
Y5 1.32 1.33 2.26 2.27 0.59 0. 60 0. 80 0.80 3.59 3.61 0.36 0.36 0.83 0.82
Y6 0.77 0.76 1. 36 1.37 0.35 0.34 1.10 1. 11 2.32 2.30 0.21 0.21 0.45 0.44
3 iFig 3.3 TABET MIEYER S B
3.1 SRR A 5 6 R 2 SR A (635 7% (UPLC) b3 T 28

IR I LA —FE SR (A2 4,40 H, T g) X
TS S $2 (T2 200 W, 4513 40 kHz) 5[]
TSRO 25 PR AT DERE oAz, 45 51 S /s [0 350 4 Bk 0
TR v, i BB SR e, DL I A [ 9 2 B
FE IR 12 X R [ e B A R 79) (50 % F e
80% M B2, 100% ) | 45 BRI B (65.70,80 F1 90
C) FRBUKE(1.2.3 %) JaHI (1525 35 mL) i
115558 45 R 80% HIEE, $EIGELE 90 °C T [l jife
B2 YR, £5 o T AU K, U B B S At £ A B L
1o B I R A R 25 i o
3.2 KK ERE

SR 22 VA IE 7 (R AT A A A, i
FAEART A T 25 5K, Qe 39 7 58 A 19 B T
BEATRIN A TR 22 R S B . 45 B SR A SR AH 48 41 4
WK AHEEE R AMESE 4393l 78 323 324,330,345 338
nm TN T AR AT E 25 R A A T A
LAY TE 338 nm Lb HAT BRI, FEZR PR, B
WAy B FEIA/NT 1.5, IR B 0 3% 4 oK, PRt sk
FH 338 nm SN K .

RWEHR L

RN T T J AR R A PR B R R AR R AR
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SIS AR T AR PR s R R S i Y >
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Yo>Y, Yo Y REgRRCEE:Ys>Y,>Y, >
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Y, Yo #E—Lo kI, ik S DAL S B
FAAHEAR—F, Y5(9.89 mg - g7') .Y, (3.67 mg -
g7 )Y, (2.81mg-g™") Y, (2. 12mg - g7") LR
JER & B4 Y, (0.48 mg - g7') f920.6.7.7,
5.9 4.4 i, Hrp Y,(0.06 mg - g ) FRAKL A Y,
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12.5% . 5 Y, M, ACH Z i 2 i 6% 1820k
3% , T AR 22 60 Z A X4k SRR & i o AT KB, Y
(3.81mg - g™").Y,(1.39 mg - g7') .Y, (0.9 mg -
g ) AAE Y, (0.22 mg - g7 )9 18.3.6.3 4. 1 £,
Yoo 5 A Y, (AR ) 1Y 2% 5 £ Ja il i b S 2 5
B2 B ik, LA Y5 (18.53 mg - g7') ferm, K2 Y,
(14.97mg - g7') Y, (6.35 mg - g7' ), 452 Y,
(0.82 mg - ¢™') HEM22.6.18.3 F1 7.7 %, Y,
(0.50 mg - g™") A, AUA A 51 50% ;5 Y
(1.60 mg - g~') PRLRJFIR A & B, B0 Y, (0.1
mg - g VT 15 %, Y,(0.63 mg - g W
TS, MY, Y, Y 5 B A, ¥ 0. 06 mg -
g X R GER C SRR, Y, (3.24 mg -
g )Y, (1.19mg - g™) .Y, (0.87 mg - g ) 4l
Y, (0.23 mg + g7 ) ArAb 14.3.5.2.3.78 f%, Y, .
Y, (0.12 mg - g ™) SRR, A58 Y, 19 50%

TIH0 R B EN Y, ~ YA PR B
FO#, 55K Y4 (37.05 mg + ¢7') > Y, (15.95 mg -
g ) >Y,(13.22mg g ') >Y,(9.43mg-g") >
Y, (1.85 mg - g7, Ul H it 5 EhK 2 Fhdikl—
(i)t i B B B — e} ( SRk SlCH B ) i S A R T
BT R, B 256 5 H B 100 6 B
100: 3 WPl o o 2 B v, B WL BL 491 X6 L
PR 0 W A 5 M) 5 XS ] T2 M O ik a3 A, &
AR (Y, ~ Y) 5 RPBIEHIFEMR (Y, ~
Y o) 1 2 PR ] bb o — R ) S A ) TR R
B 5 A R AR — B, TR S W T A Y
Sl ah (Yo ~ Y0 ) B840 5 A I, 4387 Jit R AT g
AL R SO R M AR A A A i B
T HA R B 5 2 AR R S 0T, DU
FUE = SRR ML R ], oA S A LIRS R A
B Y (37.05mg - g7 ) >Y,,(8.92mg-g™') >
Y, (409 mg-g')>Y,(1.85 mg-g ') >Y,(1.76
mg - g™ ), AR BOR B LKL KL R,
BT (Yo ) P A ) ik 25 0 o0 & s A, ]
eI AR 2 2R T, — 7 D 1k
Gy B, 53— 5 TH AT RE N ERE A i3 0 iy
A2 T KA B A A SO I A BTLR T ol % e = T
HoAb A i o 2540 BRI 90 5 TR 4 SR
FE, AT RESE 1 O S AR AR AT R Rk R
A, AT R PR 2 LM 1 3R R A o A (] 55 e e

o MINEENZ S T 0 E R AR I, AR
WA R PG, R EE R IR 278 38 L & M il
5, PR R IR R SRR R R AR B R AR R
A SRR C Fatighn, Ui ZE & Kb S ik B
FIREME T2 e vh 0 o0 B0 et T e Ak, FE A [R] 25 1F
TAERT LIRS A PR o vt T 5
I BT RE R AR H s K R R LR
FENAFE LY, e HE T BT 4% IR | 55 4 i PR IS 4 1l 43
WA S EH . 3 4h, i e WA ) T2
TARED Bk S AR S &2k, KA H 5
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FEI FL IR T 28 e A HLRR IS B0 52 el o
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