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 E A AEIRNMNELERTERAE I pArTE ERE ERASZGT %, FEEGELRBIFN AR A KFRIL
FARBIM T, F ik KD BRARE % (HPLC) k3t 47m 7, &34 42 4 Agilent Eclipse XDB-C s, i 30 48 4 T -0.2 % B BR K&
R (H6 EBEIE) L 7k % 1.0 mL/min, 420 0% % 55 2 208 nm (& K W 8§ 11 S-4vH B2 ) .340 nm (& R Z ) A2 220 nm (R 8A) , k4%
H15ule ABEREA ALY, FRA—N Sk ks o RAE T p-A2-TE BRI HATRER T, i L RR A KFRILER
AP &R0 A R B R A SRR E LR R e E, S — il Siapk g Rtk AT EZ RS AR A KFRILE
R &G KAT R E N T, KA Pearson 40 X AT A B R M Lk 4fh a5 AR edfrmisir, &R 9 KAEE
I At B BRE FEREIAG S BEH KT 15,460 RE LML E 5 5 4 1.01~10.10,3.30~33.00,4.40~44.00 ,5.34~
53.40 pg/mL, 45 % B . E A4 AT MK IE 09 RSD ¥ 0T 2%, -F ¥ e Af wl £ 4 101.34% ~104.67% (RSD<1.5%, n=6); L%
REHANLEY, GRNEET p-AertBE 5 RERA6G-F 3R EH-F 5 %) % 3.896 7.5.928 2.9.727 9,RSD 4 %1 4 0.35% .2.89% .0.36 %
(n=6), RN —M %%k 5 5P ARk N A6 24 2L FE R B4 b 3o (R R F D) & F 094k £ 7 0.03% ~1.45% Z 4], &
B2Ar M B AR —H, BE RS EMAM ERFRGEmmIt ., WERGHPTAORNE T pAertEE SRE BERAL
AREZE(L) EEM(Eab) 2R F RAAX(P<0.01), 545 &% (a") FHEEE (D) ZRFIEAX(P<0.01), % :HPLC-—
MW EFETRA TSRS PORAEBT p-rertis BRE BSREAGESENE; M ARFRMK, Enrs MG HMHRE
55804 RE ML, LR EmEHARENLEREMHGA R, S TR S,

KEER BR; HRORAEEE; — 0 Sk & 2RI S0 E R FEN

Quality Analysis of Atractylodes chinensis with Different Growth Years by HPLC-QAMS Combined with
Color Difference Principle

SUN lJin, WENG Lili, XIAO Chunping, JIANG Yuxin, SU Ying, LIU Zhan, WU Xiaoyan (School of Pharmacy,
Changchun University of TCM, Changchun 130117, China)

ABSTRACT OBJECTIVE: To simultaneously determine the contents of atractylenolide II , p-eudesmol, atractyloxin and
atractylone in Atractylodes chinensis, and to evaluate the quality of 4. chinensis with different growth years combined with color
difference principle. METHODS: HPLC method was adopted. The determination performed on Agilent Eclipse XDB-Cis column
with mobile phase consisted of acetonitrile-0.2% phosphoric acid (gradient elution) at the flow rate of 1.0 mL/min; the detection
wavelengths were set as 208 nm (atractylenolide II , p-eudesmol), 340 nm (atractyloxin) and 220 nm (atractylone) ; the sample

size was 15 p L. Using atractyloxin as reference, QAMS was adopted to establish relative correction factors (RCFs) of
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atractylenolide Il , B-eudesmol and atractylone; the content of each component in A. chinensis with different growth years were
calculated. The contents of above 4 components were determined by external standard method and then compared with the results of
QAMS. The color difference values of A. chinensis powder were measured based on color difference principle. The correlation
analysis of above 4 components content with color was carried out by Pearson correlation analysis. RESULTS: The separation
degree of atractylenolide I , p-eudesmol, atractyloxin and atractylone in A. chinensis was higher than 1.5. The linear range were
1.01-10.10, 3.30-33.00, 4.40-44.00, 5.34-53.40 pg/mL, respectively. RSDs of precision, reproducibility and stability tests were all
lower than 2% , while the average recovery rates were 101.34%-104.67% (RSD<1.5% , n=6). Using atractyloxin as reference,
RCFs of atractylenolide II , B-eudesmol and atractylone were 3.896 7, 5.928 2, 9.727 9, with RSD of 0.35% , 2.89% , 0.36%
(n=6) , respectively. Relative deviation of 3 components (except for atractyloxin) in 24 batches of A. chinensis ranged
0.03%-1.45% between QAMS and external standard method, which indicated that the results of two methods were consistent, and
the content of each component increased with the increase of growth years. Atractylenolide II , B-eudesmol, atractyloxin and
atractylone in 4. chinensis had significant negative correlation with its color shade (L"), total color difference (E'ab) (P<<0.01),
and significant positive correlation with color red-green direction (a’) , color yellow-blue direction (b°) (P<<0.01).
CONCLUSIONS: The established HPLC-QAMS method can be used for the determination of atractylenolide I , p-eudesmol,
atractyloxin and atractylone in A. chinensis. The longer the growth period is, the higher each component content is. The color of A4.
chinensis is closely related to the content of each component, and the content of effective components is higher in A. chinensis with
dark yellowish brown color.

KEYWORDS Atractylodes chinensis; HPLC; QAMS; Color difference principle; Content determination; Quality evaluation
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F1 EBRAHKEER

Tab 1 Source information of A. chinensis

e AR AR i

§1~83 14 bk FE A
$4~S6 14 b TkkARE
§7~89 2 e ELisili4 )
$10~$12 2 fred KA RL
S13~S15 3 bk AR
$16~18 3 b kAR
$19~821 44 e HaE A
$20~S24 44 Bk AR

2 HEEHER

2.1 HPLC-—il & EEMEL

2.1.1 3% @k 4 Agilent Eclipse XDB-Cg
(250 mmx4.6 mm, 5 pm) ; FESIAH N ZE (A)-0.2 % W12
KW (B) , B B ¥ i (0~3 min, 55% A ; 3~20 min,
55% A—60% A; 20~35 min, 60% A—65% A; 35~55
min, 65% A—85% A ;55~60 min, 85% A—95% A ) ; Kl
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WA A5k 208 nm (FAARPIER T p-#2HH %, 0~28 min) |
340 nm (& AR % , 28~45 min) . 220 nm (&AM , 45~60
min) ; HiLE K 1 mL/min; HE R 32 °C; HEFERS 15 pl.
2.1.2 RAXISE AT REERBOIARNER T
SRR AR ZE s AR BE S GE A BT A — R
Hh n FE TR A o) A BT vk B 43 1) R 10.1,33.0,44.0
53.4 pug/mL ATRA X BB S, 45

2.1.3 MK A B At AR A E o —
S AEBERERIR 0.3 g, B T HESIEH T S5
JIA B 50 mL, %% 28, B ot o, B8 75 (2% : 250 W, 4
240 kHz)AFE 1 h, 0%, FRCFROE , FH R b S ek 2k 1y
i, FEA) UERT BT, RIA AL VAT

2.1.4 LREMRE  EL2.1.27f“2.1.37 W T R4 X I
RV VR R RV T (S - S8) Al A v ) (), Fi
“2LIU R S AR TN E o S5 2SRRI A A ik
FIILL B, ARWNER T p-Fe M FE AR A5 AR 1
FRIE AR ECE T 10 000, 545 A0 41 e 7] 43 15 35 35 K F
L5, HiEHIJC T (EImS ) o s80Rop i UL 1

500 TARH
400
Z 300
= 200 o N )
100 FIAR AR T Bl 15 A
0 A A
f T
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f,min
AJRANT B SR
300 o
BARE
E 200

S 100 FIARNERTL g pent g B
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t, min

Bk 7 (455 - S8)
Bl SREEREE
Fig1 HPLC chromatograms
21,5 RMERRFHE MR HRBC2.127 RS
X HE %5 2.0,1.8.1.2.,0.8,0.4 ,0.2 mL, 43! & T 2 mL
IR 0 A E A B R B T R S A
FHAZ 2. 117 UR 3G 2 R EREIN SE o DL T Bl A A
B (y) Jot e B S AR bR (o) HEA TR AL T . 4521,
ARWNHER T p-H I AR A AR LI 2350
1.01~10.10,3.30~33.00,4.40~44.00.,5.34~53.40 pug/mL
(r=0.999 8), L2,
R2 ATESRIEATEFLMESERE

Tab 2 Regression equation and linear range of 4 com-

ponents
iy A )i r SRR, b g/mL
FARWEET  y=480638.207 1x+742.005 9 09999 1.01~10.10
[ y=1031285.157 0x+1 090393 5 09998 330~33.00
BAZ =8 365 489.434 0x—35 921.531 0 0999 440~44.00
BAR y=1015701.887 0x—1999.849 | 09999 534~53.40
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2.1.6 FEHERE  HWILEARZAM (45 S8) B AKiE
i, % C2.1.37 WUR 5 vk A A R AR R AR
“2.L1I R A SR ISR 6 U . A5, IRINER T
BRI A5 AR ZE AT A 4 1E R RSD #4708 F 0.3%
(n=6) , RUULLFIRG % R AT

2.1.7 EREMERKE BILE AR (45 S8) AR E
A% 2. 137 IR Jy skl A R, P AT A 64
FE2. 11T G S F BRI E il s T AR, IR LLSb
FRIETHRA TR o & i . S5 5, IR IR T -t
B AR ZR AT AR 734 5 5430 R 0.283 6.,0.503 4.
2.878 1,1.791 8 mg/g, RSD HJ/NF 1.8% (n=6) , K J7
PEEM R

2.1.8 FUEMIE BRI AR (45 S8) B ARiE
i, 4% 2,137 0N Oy A s A, T E IR A
E0.2.4.8.12,24 48 hJi, #%“2. 117 T & 1% 25 {3k
FEMNAE R T AR . 258, RN I - i i 4
ARZE AR RSDE/NTF 0.7% (n=17) , KW}
ARV AR S T TR A8 hINFRE o

2.1.9  JnFEECRAR EEARERC S EILEAR
2yt (45 S8, FIARINES T p-A% B AR R A
()2 B 4314 0.283 6.,0.503 4,2.878 1,1.791 8 mg/g) ¥y
K03 g, BT HEHIEH A, FATHl# 6 0. RO
HRE A AR N BEXTRE S T 0.106 2 mg . p-#ie i
KRG 0.177 9 mg 45 AR %K 0.973 1 mg. 5 A 0.537 1
mg, SR 5 PN B 28 50 mL, $“2.1.37 30 K 5 kv %
FE B i - USRI S50 BRI, Tl it i
W, A 2.1 17 T IS AR E | DLAMR 5
B RPN E I DO A e . 4558, IR
B 11\ p-Ae B A5 AR R A A - 25 A T 43 53]
7 102.43% .104.67% .101.34% .103.72% ,RSD ¥/ T
1.5% (n="6) , &I i i B AT, R I3 3,

2.1.10 AR IE R 7 AR PR A BRI T3 2 Jiles
B EC2.1.27 R IR A X B R AR 1.3.7.10,15 .20
pL, #2117 0N B A AR THEEAE X A IE I
T (o) B AR OR EA B 8] () o FoH, fro= (Wox 40D/ (Wix
A, Kh WO NS, A NS YIETE R, W
LYk BIERE R, ACh Y k I TET AR s o= adts, NP 6
BTk B R BT TA] 6 o NS R B B R . AR DA
RENNZ), 2R RN 1T p-Fe - BE 45 A
S £ o BN 3.896 7.5.928 2.9.727 9, RSD 43 il Ny
0.35% .2.89% .0.36% (n=06) ; -1 t.. 73 % K 0.491 7.,
0.834 8.1.683 3,RSD 43 %1°50.12% .0.01% .0.03% (n=
6),EILE 4.

2111 RGEMHEESEE KA A RO (3 R 48
(Shimaduz LC-2030. Agilent 1260) FI {4 % £ (Agilent
XDB-Cs., Angela Innoval Cs 4K F]4F ODS-Cys) , % %< H
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3 MERKRAEER(n=06)
Tab 3 Results of recovery tests(n==6)
i Bk, CHAE,  WAE,  WEE,  ERK  EYIER  RSD,
g mg mg mg 2% WK, % %
FIAMEEL 03012 00854 01062  0.1932 10151 10243 1.19
02987 0087 01062 01953 104.14
03019 00856 01062  0.1929 101.04
02983 00846 01062 01951 104.05
02990 00848 01062 01931 10198
03013 00854 01062  0.1936 101.88
PERIFEE 03012 00516 01779 03363 10382 104.67 048
02987 01504 01779 03370 104.89
03019 01520 01779 03381 10461
02983 01502 01779 03376 10534
02990 01505 01779 03374 105.06
03013 01517 01779 03372 10427
ERE 03012 0869 09731 18410 100.10 101.34 068
02987 08597 09731 18502 101.79
03019 08689 09731 18527 101.10
02983 08585 09731 18531 10221
02990 08606 09731 18511 10179
03013 08672 09731 18507 101.07
BARE 03012 05397 0571 11010 10451 103.72 0.8
02987 05352 05371 10927 103.80
03019 05409 05371 10966 103.46
02983 0535 05371 10950 10436
02990 05357 05371 10917 10352
03013 05399 05371 10915 102.70

F4 BARPNBEEN p-HEHEE BEARER fo. 50 6. (n=6)
Tab 4

The fis and # of atractylenolide II , f-eudesmo

and atractylone(n=6)

. fus i,

I&&ﬁiﬂ bl fw FARE T fy ARy f{»u HAB Pepwnbisn  Dengpton Fsrpssim
| 39095 56029 96634 2020 L1850 05941
3 39020 58730 97712 20315 L1182 05939
7 38777 59907 97386 20317 LIS 05938
10 38828 60182 97392 20362 LISST 05943
15 38073 60310 97273 2037 LISST 0591
20 39108 60534 9779 20373 LISST 05943
(i 38067 59282 97279 20338 LISST 05941
RSD, % 035 289 036 0.2 0.01 0.03

X s P s OS2I o 2855, N TR) 2 50T AH B 135 2R G 3
AT IR 1T B-He v 45 AR 19 £ RN 6 1Y
RSD¥/NF 2% (n=6) , WL 5,

2.1.12 — W ZPEE 54 MR A 24t AR 2y
M 43 0 “2.1.37 TR Jy vk A8 AR U, TR
“2. 117N S AR TN E | SR A — I 2 A A
AR PR N T p-Fe A AR B SET & 20 e (NS
PR R WIEIMRIETH L), I 5 MR AN E i b3 Al
Oy AR T A . AR O AT A 3 YK, 45 SR
A . SEF, 2R e 24 HkAb AR 2 44 v 3 FA
I3 (B AR R AN & i 89 40 X i 22 (RE) 7E 0.03% ~
1.45% 2 [] , &0 2 Fh Oy Dl e 45 SR — 30, HA5 R Bon &
B i B2 R A AR R R I = PRI ER 6.

HEZED; 2020 455 31 5 11

x6 TREBUEHEBIERE
)
Tab 5 Effects of different HPLC systems and chro-

matographic columns on f, and #,

g F0 2 38 A 3T £, F0 6 BY

I it | L &

forwmmmmn forpn frunmm Deraninst Derepin Dorbsin

Shimaduz LC-2030 AgilentXDB-C;s 38967 59282 97279  2.0860 L1850 0.6041
Angela Innoval Cs 36872 57352 95668 20593 11752 05939
M oDs-C 37253 58987 97326 20307 L1553 05908
Aglent XDB-C;s 37023 58169 9.6368 20162 11901 05993
Angela Innoval iy 3.7363 59102 97012 20292 11651 0.5%1
MR ODS-C 37266 58987 97826 20123 LIS01 05893
RSD, % 1.86 115 0.73 127 1.25 0.85

F6 —MZITFESIMRENE 24 #tILEARZGH 47
M RILE (n=3)
Tab 6 Comparison of the contents of 4 components in
24 batches of A. chinensis by QAMS and exter-
nal standard method (n=3)

A%, AANED mgg RE, pHME.mgs  RE,
mg/g SMEk —WZEE % MRk WAL
ST 22584 02963 02933 100 04640 04629 022 10471 10357 1.09
2 27141 03561 03520 114 04910 04896 029 10446 10332 110
S3 22621 03040 03009 1.02 04709 04697 024 10439 10325 110
S4 27052 03023 02993 1.02 04885 04871 029 1.0490 1.0377 1.09
S5 27059 02707 02682 091 05242 05222 036 10911 10799 1.02
S6 23110 03115 03083  1.04 05052 05036 032 11009 1.0899 101
S7 27986 03292 03256 1.08 08058 07998 074 11025 10914 101
S§ 28857 02843 02816 096 05042 05026 032 17917 17844 041
S9 26632 03981 03933 122 07969 07911 074 15020 14931 059
SI0 27518 03392 03355  L11 08979 08906 082 09212 09091 132
SIT 27804 03283 03248 1.08 08069 08009 075 11186 11076 099
SI2°27023 02912 02884 098 08099 08039 075 14628 14537 062
SI3 28735 03031 03001 1.02 08259 08196 076 17578 17504 042
SI4 31101 03425 03387  L11 09470 09390 085 29649 29640 0.03
SIS 35659 04850 04786 134 08985 08912 082 23047 23002 0.19
SI6 29803 03028 02997 1.02 1.0454 1.0359 091 20322 20263 029
SI7-3.0013 02955 02926 099 09978 09890 088 20482 20423 029
SIS 31204 03829 03784 119 09323 09245 084 24332 24295 0.5
SI9 42813 05745 05664 142 09993 09905 088 24728 24693 0.14
S20 42415 06133 06045 145 1.0081 0991 089 24487 24451 015
S21 42943 06167 06078 145 10184 10093 089 24697 24662 0.14

1

1

1

Agilent 1260

BAM mg/s  RE,
Wk —WZEE %

=N

§22 36692 04475 04417 129 09201 09124 083 24702 24666 (.14
§23 35623 04845 04781 134 08976 08903 082 23024 22979 019
S24 36784 05024 04957 135 09300 09222 084 23832 23192 (17

22 EFBZEESHILERARE

2.2.1 PEENE M SRR D65, WAL Al 8°,
fL#E R 8 mm, Yei A LED #5560k AR (22 {HiR2E <
0.4, XHUASIA TR EAMAE LG , A TRE I E

222 WEERE BUALEARAM (45 :S8) KA
WA T A I (e RS B, $2.2.17 R £ BE
TE SR HEA TRE SIS 6 K, 1 S B (a5
(L) Zrg i (o)) AR (D), 451, TR MY
L .a b’ RSD ¥ /NT 2% (n=6) , F& AL 4345 %5 &
47
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223 FUEMIRE  BACEARZH (45 S8) My AL
i, FEEE0.2.4.6.8.10 h 5, # I “2.2.17 0 F {4
JEMSE A EATRE BTN E IC R L a” b7 B52R L
GRZGM L " b HIRSDI/NT 3% (n=6) , WKL AE
L NCE 10 h MR E P R AT

2.24 FEMEENE  BACEARZAM (45 S8 HKid
I, FEIRC2.2 17 TN 8 B I SR A R AR AL A |,
AFEREATINAE 3K, IE% L a” b B, IR
2 E ab[E ab=(L*+a"*+b*)"*], G5 WK 7,

RT AMEBEAAMBENUELR (n=3)
Tab 7 Color determination results of 24 batches of A.

chinensis(n=3)

%% L d y Eab £ L d by Eab
S 6089 491 1607 6317 SI3 5278 621 B 5804
2 549 589 2086 5908 SI4 4959 698 2434 557
$3 5805 526 1783 6095 SIS 490 710 2494 5013
S 556l 580 1906 59.07 Sle 5193 658 2036 5617
$5 5521 504 1894 5864 SI7 5060 691 213 5531
6 5743 490 1667 60.00 SIS 4729 78 U6 5387
ST 5306 580 2097 5735 SI9 3730 786 2705 4680
S8 m 63 BB NRB S0 47T 781 231 4102
9 5519 596 1985 5895 S 3693 781 2642 4607
SI0 5456 580 2007 5842 2 818 824 2567 5091
SIL 5366 580 2077 9183 S3 M40 83 e 51
SI2 5491 616 1962 5863 4 440 812 2586 5032

2.3 AREKERILBARGHMHDEULSTEESHE
BENMERLGE T
2.3.1 AHXHMEST I Pearson i 43 AN ] AR AR R
JEEAR M A BRI IARNER I - B A5 AR
G G S B AR L o b Eab IS R B, 45
RIS,
x8 AREKERILEARATEURTSESL .« b,
E'abWIHEX RE(n=24)
Tab 8 Correlation coefficient of active ingredient con-

tents with L*, a’, b', E'ab in A. chinensis with

different growth years(n=24)

it L a b Eab
AAME —0.913* 0.779** 0.795"* —0912*
et —0.704* 0.759" 0.709** —0.730
BAZ —0.990" 0.894° 0922 —0.987"
BAE —0.824™" 0.884° 0.862"* —0.806™*
T HRORAE 0.01 K- (RU) | i 2 HA 5
Note: “**” means significant correlation at 0.01 level(bilateral )

H1 2 8 AT 1, AN [F A= R AR BRI AT A 250 v R N
Il g AR AR 5 2 S AR A L E ab
AL (P<0.01), 5a b B EIEAM K (P<
0.01) , I L" \E ab{HB/Na a" b K, JLEAR 25 H A
AREE I p-FEBE ATARZ AT AN b
2.3.2 A5 Hr I SPSS 21.0 B4, LAAS TR A K4
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Tab 9 Model summary of active component contents

in A. chinensis with different growth years

B R § JER FlEAfRE
AARNET 0932 0.869 0.849 0.041
et 0.763 0.583 0.520 0.142
BAZ 0991 0982 0979 0.089
BAH 0.894 0.800 0.770 0313

H13 9 I HT, AN R AR AR BRALE AR 25 44 7 R Y S
I S AEAR R AR S S EIEIREL o b
1 R* 4351 4 0.869 ,0.583,0.982.,0.800, 15 BH Jb 45 AR 24 #4
b3 4 R g3 645 ) 7E 86.9% .58.3% 98.2% |
80.0% YRR AT LU i 8 25 (R S .
F10 AREKEREERAMPEIRNSISENT

ETHER

Tab 10 Variance analysis result of active component

contents in A. chinensis with different growth

years
iy fiR EWELRA Al i F P
HANET WA A 0.226 3 0.075 44240 <0000 1
AR 0.034 2 0.002
RO 0.261 b
it [T 0.562 3 0.187 9309 <0.0001
HEFHH 0402 2 0.020
BHERR 0.964 b
BAZ WA 8326 3 2775 354067 <0.0001
KETHH 0.157 2 0.008
B 8482 b
BAM W A A 7807 3 2602 26642 <0.0001
HETAM 1.954 2 0.098
BRI 9761 3

12 10 ) 401, AR AR AR BRAE G AR 254 v R I i
11 p-Fie it A5 AR Z A AT 5 1 5 B A8 bR (i T iy
JA A T A E ST b B .

R ATAEETREY vrwwner =1917 —
0.022L"—0.016a"—0.014b"; Yppenm e =0.455—0.007L +
0.116a"—0.004b"; Y 54 244 =8.081 —0.093L"—0.024a" —
0.0080"; Y s i = —3.2324+0.014L'+0.382a'+0.081h",
WM, AT A A AR 24 A 114 1 PR T AR R T
PR BE AR AR &

3 It

2k i Y S A ZRETRE T B — iU RN RE
4TI S R 2461 5 6, AR ] 2 1048 248 kA T 45
AR AT, JEAEE 18 TSN [ B I 22 A sy
FRPEA 5 2 CnT LB 4 T 3 I A 45 ol o ) AR A LG 3R, 52

FPEZG 20204555 31 4555 114
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Tab 11 Regression analysis results of active compo-

nent contents in A. chinensis with different

growth years

%) fiA Frrief R FRfER M t P
AANEET  (FE) 1917 5252 <0.000 1
I —0.022 —1473 —5821 <0.000 1
¢ —0.016 —0.162 —0.739 0468
b —0.014 —0439 —1.687 0.107
Pt (§) 0455 0363 0.720
I —0.007 —0227 =002 0621
¢ 0.116 0616 1571 0.132
b —0.004 —0.069 —(0.149 0.883
A% (§&) 8.081 10,326 <0.000 1
I —0.093 —1.070 —11258 <0.000 1
d —0.024 —0.043 —0.524 0.606
b —0.008 —0.043 —0.440 0.665
B (%) -323 -1170 0256
A 0.014 0.148 0474 0.640
d 0382 0637 2348 0.029
b 0.81 0416 1293 0211

B2 1A (R AR A3 AT, (R P 24 B0 % B AR AR PR AN R
TE TS B BAE R DR e AR VR A — 2 1 JRIBR
PEU S T — D 22 IR AT AR B X RS I B0 T, 3 A
Xof A58 T PR S B % 22 1 1) B e ), 7 P 2 T T
W EEARAR LS 25 Z AR AR I PN R A TR
RIS S R R a3 . ARHIFSE P AR R A A LD
BT ASAEEL, HA b [ 25 OB B FE AR Lo, i
BRI RN SY) . ST, EH &5 T HPLC-— 21T
2 LB AU A AR 2 0 v 3R 2R o AR R A
2T AR TR I B4l it Pt A5 AR 1Y) 75 o 4521
BOR IZOTER Y S R MR, HLS AR
S5 — 2, RO AR AR PEA T 248 bR 5 o BT 5 FLiE AT
Bl rTHN IR N ER TSR B A AR 2R AR AR 5 i bl
2 A A A R B i T T v o

AN AT R T (0 22 PR P [A) AR AR BRAE A
M B AR TR AT, DFR R R 1T BRI
GARR AR R SHOIIMEL o b E'ab FHE
Mo R BN RFEAE KBRS AR 250 BE 5 % sy
B E A, E—E R LTS bR L Eab B/ NEY
a’ bR, 2R R RS T p-AR T AR R AR
Tl e, Bl G A € R U AT AR 256 A U

2 Ak, ARSI EE ST T HPLC-— 0 22 32
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