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Simultaneous determination of eight components in Zhachong Shisanwei Pills by
QAMS
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Abstract: Objective Using eugenol as internal reference material to establish a method for the determination of eight components
(gallic acid, chlorogenic acid, agarotetraol, ellagic acid, eugenol, B-asarone, a-asarone, and ammonium glycyrrhizinate) in Mongolian
medicine Zhachong Shisanwei Pills (ZSP) by QAMS method. Methods An inertsil ODS-3 column (250 mm X 4.6 mm, 5 pm),
methanol-0.1% phosphoric acid solution as mobile phase, gradient elution, column temperature of 30 °C, flow rate of 1.0 mL/min,
detection wavelength: 0—7 min, 271 nm; 7—20 min, 252 nm; 20—28 min, 254 nm; 28—33 min, 281 nm; 33—45 min, 257 nm;
45—55 min, 237 nm. The relative correction factors (fsi) were established with the other 7 components to be measured using eugenol
as the internal reference, and the durability of the established fsi was investigated by using two different HPLC instruments and three
different columns, so that the content of each component to be measured could be determined by QAMS method. At the same time,
the external standard method was used to determine the contents of eight components in three batches of ZSP. The results of the two
methods were compared, and the accuracy of the established one-test-multi-assessment method was verified. Results The relative
correction factors of gallic acid, chlorogenic acid, agar tetraol, ellagic acid, B-asarone, a-asarone and ammonium glycyrrhizinate in
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ZSP were reproducible with good reproducibility, which were 0.433 4, 1.068 3, 0.505 6, 0.141 6, 0.429 0, 0.346 2, and 1.748 8,
respectively. There was no significant difference between the results of multiple evaluation method and external standard method.

Conclusion With eugenol as the internal reference material, the established method is convenient, rapid, accurate and reliable,

which can be used for the quality control of Mongolian medicine ZSP.

Key words: Zhachong Shisanwei Pills; quantitative analysis of multi-components by single marker (QAMS); relative correction

factor; gallic acid; chlorogenic acid; agarotetro; ellagic acid; eugenol; B-asarone; a-asarone; ammonium glyeyrrhizinate
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Agilent 1260 Infinity I #Y & 20/ M, % H
Agilent BH5 45 R 22 7] ; Agilent Zorbax SB-Cig (250
mmX4.6 mm, 5um); Inertsil ODS-3 # (250 mm X
4.6 mm, 5um); BDS Hypersil™ Cig 41 (250 mm X
46mm, 5pum); 57 LC-20A (20A) e &kimitd,
HA B ERHEABR AR : QUINTIX35-1CN #-+75
BT R, BEFEREAGES b)) AR
Aw]; KQ-300VDY MU HIEE A BaHHeds, Bl
A IR A

1.2 #8

ZSP, 9 Mkk, k'S 1908003, 1908005.
1908008. 1909010. 1909011. 1909016. 1911004,
1911005, 1911006, 5T WAFA A A IRA
Ao XS E TR (A5 110831-201605, i
4340 90.8%). £HJEER (Ht'5 110753-200413, JiiHE
S350 99.3%) . BRAEIR (Hib'5 111959-201903, Jii &
4340 88.8%). YIAFVUEE (L5 111980-201904, Ji
B8 98.6%). T &M (b5 110725-201917, Ji
B 99.1%) . HE R (its 110731-201619,
Ji 54 93.0%) a-ZHE M (k5 100298-201203,
Joi 5434 100.0% ) B-4H ik (fit5 112018-201802,
JoT 3 4 99.3% ) ¥ T B £ ot 24 s e A AR
F Atk ol ACARRAK s AT R et
2 HEEER
21 HPLC EEFH%
2.1.1 OiE%fE  Inertsil ODS-3 4 (250 mmX 4.6
mm, 5 pm), BNFHAHEE-0. 1%L KA, TR
FEWeMi: 0~7 min, 30%HEE; 7~20 min, 30%~
51% HifiE; 20~28 min, 51%~59% I fiF; 28~55
min, 59%~75%H % ; f il 0~7 min, 271 nm
(EETE): 7~20min, 252 nm (&EER. A
f); 20~28 min, 254 nm (¥{EFR); 28~33 min,
281 nm (] &WMy); 33~45min, 257 nm (B-Z1F k.
o-ZHSEHKD; 45~55 min, 237 nm (CHELERER); 1k
FRifE 1.0 mL/min; #3830 ‘C; #EFEE 7 pul. %
T 2% TN B B e LA 1
212 RAEXEEEREE SaEEEIRET
R, SRIRIR. VIRDUEE. BAERR. T &Hm. B-4iF¢
fif . o-gHaE . H R IR G &SR, RE
L), I EEHATRORE, ISR E TR 0.184
mg/mL. R 0.116 mg/mL. V{7 & 0.167
mg/mL. ¥£4¢#& 0.063 mg/mL. T 7} 0.207 mg/mL.
B-4H Tk 0.042 mg/mL. -4~ 0.025 mg/mL. H
FERR%E 0.094 mo/mL (17 A X I8 S VAT .
2.1.3 HLERER S AR 209, BT
HIEMEIR T, FZIMAFE 25 mL, %%, e
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1-gallic acid 2-chlorogenic acid  3-agarotetrol  4-ellagic acid

5-eugenol  6-B-asarone 7-a-asarone 8-ammonium glyeyrrhizinate
1 E&xBE& (A) #1ZSP#& (B) B HPLC
Fig. 1 HPLC of mixed reference substances (A) and ZSP
sample (B)
g, A 35 min, AR, TEEANERKK
g, #5, BE, EEHEREA 0.45 pm GFLIENR
PR, RIS M A -
214 BMERRFEHR O “2.1.27 HURRE O
VIR “2.01.17 BN Bk 2412 ke 0.5, 2.0,
3.5, 5.0, 6.5, 8.0 uL, A EMETHIFN . LLETHIAR
NPAER (YD, SRR IREAAAR (XD #4728
PEENH, B H R R BIE 1. 7]
WAZTTIFAERIRE i N 58 R R4 o
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IR I, DA 2,117 R SR Ak R R 6 1K,
WSRIEEAR, WE TR, &AM, VIENRE. B
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Table 1 Results of determination of linearity relation

) EIERE r kMg

WETHE Y=3273.9X+8.0406 0.9999 0.092~1.472
SRR Y=1362.3X+3.2017 0.9999 0.058~0.928
UIEEE Y=2797.4X+3.0571 0.9999 0.084~1.336
BAeE  Y=10011X+3.1464 0.9999 0.032~0.504
THEB  Y=1418.1X+39662 09999 0.104~1.656
B-4i:Mk Y=3296.6 X+0.2558 0.9999 0.021~0.336
a-4H K Y=4213.7X+7.3013 0.9995 0.013~0.200
HEmE Y=759.15X—30.404 0.9992 0.047~0.752

FHI#) RSD 1843514 0.40%. 0.73%. 0.35%. 0.51%-
0.93%. 0.79%. 1.81%. 1.69%, FHALEZM T
AHE L RUT

2.1.6 faEtEikg B ZSP MK 2.09, FEEWRE,
M “2.1.37 WUR 7k & Rl iim i, =iRiE ,
ST 0. 24 4. 6. 8. 10, 12. 24h %M “2.1.1”
TR s SRR, R, WE TR, &5
R, UUEDIRE. AR T &M B-4irlF. o4
M H RIS T AL ) RSD %N 0.14%.
1.08%. 0.22%. 0.08%. 0.72%. 0.47%. 1.84%. 1.71%,
FKIZAK MR E IR T 24 h WEUE.

217 HEEMWRLE HFE—HR ZSP FR (diks
1908003) 2.0 g, F&EEMRE, %M “2.1.3” WK J5ik
il 4% 6 ALy, X “2.1.17 TR AR
R, THRRE TR SRR UIETURE . BRI
TEB . B-AIERE . g, H E R 0 A
RSD & %3514 0.06%- 1.03%.0.19%.0.12%. 0.29%-
0.57%-. 1.86%. 1.54%, KM ZTiEERMERLT.
2.1.8 JNFEEISERT  BRl ik ZSP # R (it
5 1908003) 3£ 6 4y, & 1.0g, FEEME, & 50
mL HEHIEHY, HMEENREIRLE N 1.66
mg/mL & & T . 0.52 mg/mL %58 . 0.97 mg/mL
PUA VUEE . 0.67 mg/mL ¥EAERR . 1.74 mg/mL T 2
0.29 mg/mL B-ZH¥ k. 0.26 mg/mL a-ZH¥fx. 0.56
mg/mL H EE 5L VRS RS TE 1 mL, FgE
“2.1.37 TR J7iE A A VR, 4% “2.1.17 TR
R SR ARERE, dSRUETAR, THE 8 B Ar A
[EISCR DL S RSD MH, 45 0K, WE TR SRR
DIEVURE. BAERR. T &My, B-4H-FBE. o-ZHF .
H R e 0P 35 00 RE B E il 94.49%
100.43%.91.90% . 94.66%.99.82%.95.85%:. 99.66%-
97.34%, RSD {47~ 0.45%. 0.42%. 0.26%.
0.64%. 0.60%-. 1.37%. 0.78%. 1.95%, FHIi%J7
ERA R E .

2.2 MHAMRERTF (fs) HHERMAMER
221 fuBIIE B “2.1.27 TR VRA IR AR
BERE AT, AR AT TR, DL T &M AN S
Yy, WEAFE TR IR fa, BOPFSEEE
T foi [fi=f/fi=ACIACs, FHH AT FByXTIR
i JUETHIAR, CooN T & nt B I IR, AN
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® 2, RER, BETR. RER. JIEIUEE.
BRAEIR . B-2H-FlE. o-4H-EMN. HERESHNSY
T &M (81 fsi 737904 0.433 4. 1.068 3. 0.505 6+
0.1416. 0.4290. 0.3462. 1.7488, RSD 145N
0.77%.0.40%. 0.90%. 0.82%. 0.61%. 1.42%. 1.69%.
2.2.2 RAEEALIFI AN fo MRS ASE
%57 Agilent 1260 = RGHAH IS Es (SEED
FTLC-20A (20A) SRCHARETEA CHARRHED Xf
foi 52, Agilent Zorbax SB-Cys 4 (250 mmX 4.6

mm, 5 um). Inertsil ODS-3 #f (250 mmX4.6 mm,
5 um). BDS Hypersil™ Cig #£ (250 mm X 4.6 mm,
5 pum) X fo BIsZ, R NEE 3. ERER, 26
B RN 3 MR A TEAE AR R B 7 s 1) RSD
BINT 2.0%, R fo EA R AR AR A R
HA R Hm A

223 AFEFERXT fo HI5EM ARG HE T A E
FEIE (25, 30, 35. 40 ‘C) X fyi FISM, 455300
4. GR VIR, A ERR ARSI fa 1

=2 ZSPh 7 MESH fui

Table 2 fi of seven components for ZSP

HEREAARFR /UL f ramneerm f ramimm  rambsem f rammeemn f ramp-aes f ramia-me f ramirmms
15 0.4305 1.0613 0.500 3 0.1401 0.4277 0.3491 17491
3.0 0.4305 1.068 4 0.5019 0.1416 0.426 9 0.350 2 1.696 0
4.5 04311 10701 0.502 7 0.140 2 0.4259 0.348 7 17378
6.0 0.4375 1.0723 0.5106 0.1429 0.4330 0.3491 1.7736
7.5 0.4375 1.0720 0.5105 0.1421 0.4307 0.3390 1.760 4
9.0 0.4335 1.0657 0.507 8 0.142 4 0.4295 0.3407 1.7758
ARl 0.4334 1.068 3 0.505 6 0.1416 0.4290 0.346 2 1.7488
RSD/% 0.77 0.40 0.90 0.82 0.61 1.42 1.69
%3 TEGLUEME LR fu P
Table 3 Effects of different instruments and columns on fyi
éﬁ%&%& éﬁ%ﬁ'ﬁ f I EML TR f T EB/ R f T EE R f T EMIALR f TR/ P-4t f T Em -4 i f T Em
Agilent1260 Inertsil ODS-3 0.4330 0.958 1 0.507 2 0.1415 0.4283 0.3406 1.728 5
Agilent Zorbax SB-C1s  0.4333 0.9581 0.4994 0.1438 0.4270 0.3418 1.760 7
BDS Hypersil™ Cisg 0.4249 0.967 6 0.4970 0.140 6 0.4303 0.3343 1.7516
FEMH 0.430 4 0.9613 0.501 2 0.1420 0.428 5 0.3389 1.746 9
RSD/% 111 0.57 1.07 117 0.38 1.19 0.95
LC-2 (20A) Inertsil ODS-3 0.4347 0.6731 0.507 9 0.1375 0.427 2 0.354 2 1.7554
Agilent Zorbax SB-C1s  0.4399 0.6779 0.509 9 0.1385 04281 0.362 6 1.750 8
BDS HypersilTM Cis 0.4307 0.6915 0.502 1 0.136 2 0.4199 0.3509 1.7147
FEMH 04351 0.680 8 0.506 6 0.1374 04251 0.3559 1.740 3
RSD/% 1.06 1.40 0.80 0.82 1.06 1.69 1.28
=4 FEEERX foi BUSZNE
Table 4 Effects of different column temperatures on fyi
R C T rmmbnern T rmmpmm T rmmbmmm T rammeen T s et T o e T yamii
25 0.433 8 0.992 2 0.507 1 0.140 7 0.428 3 0.3491 17967
30 0.4313 0.9513 0.504 5 0.140 7 0.426 8 0.350 4 1.7890
35 0.4309 0.952 2 0.504 3 0.1417 0.428 2 0.3423 1.846 4
40 0.4275 0.965 8 0.500 2 0.140 7 04261 0.3380 18421
P ME 0.4309 0.965 4 0.504 0 0.1410 0.427 4 0.3450 1.818 6
RSD/% 0.60 1.98 0.57 0.37 0.25 1.69 1.64
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(i FH 1 o
224 AFAMEFIREN fo F2m AREHFLRET
AFEAFGE (0.8, 1.0, 1.2, 1.4 mL/min) *F fy;
gem, ERILE 5. GRER, EARERRE
MAS BAFMEL 7 foi ) RSD ¥/ T 2%, £ foi 1E
R R A AR I B R i
2.3 fENES EEIEEN

SCRIR X0 Tl U P A7 L5 30 R FH A KT B B[] A
{7 BH e I1) 22 Sk s (o g 8100 YR A5 56 FR A VA, 3
IV 2 B EREER 3 MR R B S it i, 4% “2.2.17

N g F AT IE, T B v S g, 1H5E
FAth 7 Fhse a3 BOARS OR BN E) Ctis) R DR B N 1) 22
(Atys)o ZERMK 6. 7.

tirs=tilts

Atis=ti—ts
s ANZW, | AFFINA Y, t R B

6 MARLR, fEMFEEERAT, Lk
RERAAACRS, WETIR. &R, DIEUEE. B
TERRAFO R B IS TA) (1) RSD (B35 KT 5%, R EAARE
FHAE £ B I 1) 5 oz € 1 0

RTERLR, EMFEGOERT, BET

Fz5 HIEHREBX fui B
Table 5 Effects of volume flow rate on fsi

ﬁgﬂ%ﬁdil(mbminﬂ) T remiaarn T remismm  rembmme T ramimem f T P41 fremiocmen T romimme
0.8 0.4343 0.966 7 0.507 6 0.1417 0.427 9 0.3403 1.8172
1.0 0.4290 0.955 2 0.503 5 0.1402 0.428 6 0.352 4 1.7547
1.2 0.426 5 0.962 6 0.499 4 0.1403 0.4258 0.3477 1.762 5
14 0.4240 0.9711 0.4952 0.1405 0.4255 0.347 2 1.804 8
A 0.4285 0.9639 0.501 4 0.140 7 0.426 9 0.346 9 1.7848
RSD/% 1.03 0.70 1.07 0.48 0.36 1.43 1.73
x6 AEIBIEENIFH tis
Table 6 tis of different columns
(RS toermiren taswrss  Uusmwirss Uwewrss Urssirsm Baesvrsm leawwrss Uvomerem
Zorbax SB-Cis 0.1194 0.218 8 0.444 2 0.643 1 1.0000 1.1756 1.247 3 1.568 1
Inertsil ODS-3 0.1376 0.260 2 0.505 8 0.7327 1.0000 1.1790 1.253 8 15277
BDS Hypersil™ Cis 0.1302 0.1730 0.4312 0.586 0 1.0000 1.1435 1.2149 1.509 4
RSD/% 7.08 20.08 8.65 11.315 0 1.68 1.68 1.96
RT7T TREIBIEHEMISH Atis
Table 7 Difference of retention time measured by different chromatographic columns
EREY At wermiran  Atsmmiren  Algsmwirsn  Alwwwirss  AUrswmirss  Atparwrssn  Ateaenirss AU e sw
Zorbax SB-Cis —24.090 —21.370 —15.205 —9.765 0 4.805 6.766 15.542
Inertsil ODS-3 —26.976 —23.141 —15.460 —8.362 0 5.599 7.939 16.508
BDS Hypersil™ Ci1gs  —22.538 —21.431 —14.740 —10.728 0 3.719 5.569 13.201
RSD/% -9.18 —4.57 -2.41 -12.37 0 20.05 17.54 11.27

B2, WERAERR. T &M . B-AH¥mE. oM. HE
P iz P A B W [ 2 AH 22 0K, e RSD (38K F 5%,
F AN BE FH AR B s 1) 22 5 o7 € i e

A S0 3k — 25 SR FH R SR T 1 28T g oy £ 3
R E “2.1.27 TR IR A0 B SR I 7 uL,
AT E R € S5 143 e 3 AR il EilsE, 405
BERE TR SRR, JIENE. SR, TF

U,

Wy B-4H-FRE. o-ZHFM . H B B (10 OR BE N TA],
L Agilent 1260 {3 %3 1 Inertsil ODS-3 il F: N brif
AR AR AEEIERE, DA AN EaE i I E i &
TERANH SRR 1 OR B IN R R AR bR OO, HiAthAx
AT A I P A IR PN H R R B 1) O B I [
NPAER (), Sy RIS TRE, PR AR A
AR ERE ESRIERR . IR VURE . BAER. T
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Al B4RV IE. o2 S IR DR B I (R D B AR R
IR0 B AL LR T RE T, SRAGER IR |
UIEDURE. BRAERR. T &M B-A0EmE. o4k
FERH LA & A L B0 O OR B I T, a5
15 20 (125 A 28 73 PEAR TR O B I [ 55 9% 2 73 A AH
LA b S5 I F) OR B IS T) 2208 4 X ik 22 Cabsolute

error, AE, AE=JllE(E—H3E), ZR WK 8.
SRR, EEIEFAAE, IR A
FES, WETR. SRR JIENE. SR, T
B B-A0FME. o-ZHE 0. TR R A SR B
5] 5 2 T £ B I T () 22 A /N, AR S 56
PR AR IRV R O (U

*® 8  AEMUIRANEIEHE TN U LA 8]
Table 8 Peak time with different instruments and different chromatographic columns

@il @l REVE : __ Wmn R :
BETR SRR VAN YRR TED B-H-FR o200 H iRk

Agilent 1260 Inertsil ODS-3 SEll 4304 8139 15820 22.918 31.280 36.879 39.219  47.788
Zorbax SB-C1s y=0.911 4 x— Szill 3.267 5.987 12.152 18592 27.357 32162 34.123  42.899

0.655 7 T 3.267  6.572 13.763 20.232 27.853 32956 35.088  42.898

AE 0 0585 1611 1.640 0.496 0.794  0.965  0.001

BDS Hypersil™ y=0.8219 x— Szl  3.375 4.482 11.173 17.185 25913 29.632 31482 39.114

Cis 0.162 4 M 3.375 6527 12.840 18.674 25733 30.148 32.072 39.115

AE 0 2.045 1.667 1489 0366 0516 0590  0.001

LC-20A Inertsil ODS-3 y=1.316 x+ &l 4378 9.843 19531 28.151 38.733 46.167 48.364 61.604
(20A) 1.2862 i 4378  9.425 19533 28.874 39.878 47.247 50.326  61.603
AE 0 0.418 0.002 0723 1145 1080 1962  0.001

Zorbax SB-C1s y=1.1435x— SZill 3299 5893 15761 23.268 33.421 38.886 41.286 53.023

1.622 6 T 3.299  7.684 16.468 24584 34.146 40549 43224  53.023

AE 0 1.791 0707 1316 0.725 1.663  1.938 0

BDS Hypersil™ y=1.056 7 x— szl 3.351 5.893 13.448 21.044 31.410 36.781 39.119  49.299

Cis 1.196 9 Ml 3351  7.404 15520 23.021 31.857 37.773 40.246  49.301

AE 0 1511 2072 1977 0447 0992  1.127  0.002

24 QAMS ASIMRALRITEL S

0 2.0 g ZSP FEfk AR, FEERRE 9y, %M
“2.2.37 WU JiER AR, 75 “2.207 TR
O TE A IERERS I, C SRR, R QAMS k4
NS T EMSEE TR SERR. TUE TR,
BIAEER . B-20ElE . o-4NE M. H SRR A X
IEBEF, X9 AMtS ZSP B i % e S st ATk
B, FRCREAMREAE B TR R, D&
B, BRACER . P-ZHVRE. o-4H-ERN. HELERAR >
AT SN E, FHLFEXTIRZ (relative error, RE)
NBHOT 2 POk TS 4 Bk AT L, g5 1Lk
9. ZiREIR, QAMS k5 AR AT E 45 H 2 1]
ZE 5 RE ¥J/NT- 5%, R 2 Fos i3l 2 18] 22 545
N, BT RAAR S8 2 TR ST I fo AERA AT SE, ATLUH T
MsEZR2y ZSP k& IR SRR VIEVIEE. ¥
R T&E. B-AEht. o-di°Em. HEmRER

RE=(QAMS Il 5& {i — &3l 52 {8 )/ &M i 0 5 {EL
3 g
3.1 ER# ZSP MIEIEFRAR 7T HYIEE

52 24 ZSP & 5 € 8 hs S L € 77 TR
iE, AHPTIR BRI E $8AR 5 — Mg v () — Fol
BH Z RN . AW T 2R M I Z 48R
S50 5E T34 SR e SGRRE Eaily: R I e 1 3%
BTV SFRR. vIENUE. SR, T&H. B-
YH-ERE. o-4H-FM . HEREM S, HURIES
24 ZSP ()i EE,  fg SN A T b e I 22 4 i A
32 HiXmEIEEHAEE

ARSI T HRUA (HFEE. 75%HEE. &
i), HFSIE (25, 35. 45 min), LA 8 M,
Iy R BURCR RS, e ZSP R s iR T
il £ 7715 LR RE DR B B )RR 7R B [R]
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9 QAMS ESHMFREMIE 9 #it ZSP & 8 P HIRE N E (n=9)
Table 9 Content of four constituents in three batches of ZSP by QAMS and external reference method (n = 9)

_— KETRI(mgg?) SRR (mg-g™) VA R (mg-g™) AR (mg-g™)
MR QAMS  RE/%  AMmik QAMS  RE/%  AMrik QAMS  RE/%  AMrik QAMS  RE/%
1908003 1.5975 15989 0.09 04835 04934 205 09414 09399 -0.16 0.6203 06225 0.35
1908005 1.5991 1.6005 0.09 04783 04880 203 009424 09408 -0.17 0.6205 06227 0.35
1908008 1.5987 1.6000 0.08 04798 04896 204 009425 09409 -0.17 0.6182 0.6204 0.36
1909010 1.5870 15883 008 04766 04863 204 09392 09375 -0.18 0.6519 06542 0.35
1909011 15890 15904 0.09 04765 04863 206 09400 09384 -0.17 0.6518 06541 0.35
1909016 1.5854 15867 008 04787 04885 205 09334 09317 -0.18 0.6504 06527 0.35
1911004 1.6605 16617 007 05036 05141 208 09763 09745 -0.18 0.6658 06679 0.32
1911005 1.6585 16599 008 05041 05149 206 09751 09734 -0.17 0.6672 06694 0.33
1911006 1.6567 16580 0.08 05086 05193 210 09714 09696 -0.19 0.6661 0.6683 0.33
. B-4H ¢ Fik/ (mg-g™h) o-413E i/ (mg-g ™) H R (mg g ) THB (mg-g™h)
L v=rr QAMS RE% 4Mzi: QAMS REM% MR QAMS  RE/% bR
1908003 0.2815 02817 007 02406 02450 1.83 0.6722 06983 3.88 1.6434
1908005 0.2849 02851 007 02349 02391 179 06645 06910 3.9 1.6407
1908008 0.2807 02809 007 0.2336 02378 1.80 0.6701 06963 3.91 1.6534
1909010 0.2786 02788 007 02389 02433 184 06816 07071 3.74 1.668 9
1909011 02829 02831 007 02373 02416 181 06768 07027 3.83 1.6591
1909016 0.2827 02829 007 02342 02384 179 06822 07078 3.75 1.659 7
1911004 02941 02943 007 02486 02533 1.89 06764 07022 381 1.762 3
1911005 02941 02943 007 02466 02512 1.87 0.6658 06926 4.03 17219
1911006 02944 02946 007 02531 02531 1.89 06903 07154 364 1.7554

35 min, I yEARI ETT VR AL B A
33 BIERHRIEE

TERBIAH R BIR T, H% 7 HEE-K. FRE-
0.05% 4 FR /KIS« £ JK5-0.05% R /K I . FF -
0. 1% FR /KIS s ARk &, LL ZSP H BTl 8 ik,
G310 B AR AR AR, B 280 2 DL BN IR BHAH C
L 0.1%M% R /K VAR s AH D, 588 R FR L &
(0.8. 1.0. 1.2, 1.4 mL/min). AR (25, 30.
35. 40 ‘C). AHEFEFE (5. 7. 10, 15, 20 L),
TEPRIE S il oy B RE AT PR T, RS0 5 o A it
], ) R B 2 2% A D W T - 0. 1Y Tl I /I Vs Yo 5 ok
fii, ARFRIR R 1.0 mL/min, #:1E 30°C, HEFEE 7 L.
3.4 MK KANEE

AR TTHRIFI & oy B4R, & oy R i KR
W AR, R —ANEE B, 3 A R
JIT % 1) R AR RS 5 R . 3R AR B KR AL
S E B 2 AR08, ARSREGSR ] DAD KN #S 7E
190~400 nm HATHCHERH, XA RIS SRS

() = e ERE AT Mt b . S5 R EoR, WE TR
BRI KR 271 nm, 4 JE R 5 307 DU % 1 ek
WS A 252 nm BETERR 1Y B KR ISC K 254
nm. T & ORISR KN 281 nm. B-4H £ ik S
o2t 3 i 1) 5 K IRSCIR A 9 257 nm, H B R B (1) B
KIS 237 nme Ry T A8 85 Bl 43 78 [R)— 3 ]
HE MR AR, MORH VWD A 38 D14 Kk A T
FrRNER,
35 HNEHIMILE

AL M ZPHETIEE NS RIREE, &
ENSYINPRER S 13 Rk ARG WgEmf A
TR e S A RE, MASEIE e
TEM NS,
36 GiLIEEMERIEE

BRI 83 € T e PR A B o A7 e — I 22 PP R
DRI R — o ARYE SCERRIE RS, K2 4R
RN O B B[] R B B[] 22 35 5 A7 A 0 i 2 € %
U o ARG 21 H S 8 AR o B R 1 2 R B o T
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SR FH Y AU IV 08 AR5 I il U
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H 8 Bl R A I & &, X QAMS VAR AT AT YEREAT IR T

Z5RFRW] QAMS LTS 45 R 5 AMRIEIE G &5

WA W, RIS 5 DS 2 1 Ol 7]

PLIE LI 5 52 24 ZSP v T 2 iy 1 Bkt A5 A
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