¢ # % Chinese Traditional and Herbal Drugs 3% 49 % 25 24 3| 2018 £ 12 A * 5823 ¢

— ML E LA EF 10 MBI 5T

kK FL ZEgae?, G ?
1. REZRIRE, 05 Ml 211198
2. M ARG BRAF, R M 510288

7 OE: B B IEERIN I E BAUREE S 10 FOEEE R 1A R, I T A RAL e ZE R S [ T AT AN
ERM. B CRAHPLC %, &2 NSy, @arsisdEs A S8 C. WIET B, BEET. ARER. MER.
NBRE R WA R TN ERT (D, FRA 0 RARERE R PR E& R, FASMRETT RS RS
PEE, WRHEAAENZES, KA  RRIELB T BAUREEF 10 FIEFERA K& E. SR 98T B. BiET A,
BT C HEFRET . ARRRR WEGR. NIRRT LAY £ 7300008 0.756 5. 2.199 4. 1.232 7. 1.008 5.
0.635 7. 0.576 0+ 0.487 5. 0.545 6. 0.675 8, KH—M L PELEHMIEF IR 10 Hk R AL TERE 52 2 € 45 8 RSD<2.0%,
TEZEZR., &0 USLIFNNSWEY L. 117, —Z9EE T BAREN R EW .

KR BALKEE: M2V ENKRIEFEF; &2 SIET A, BT C BIEE B MEET: KBEE: MR
NBRE R WEm; FETE I

FESZES: R286.02 NHRFRER: A NEHRS: 0253 - 2670(2018)24 - 5823 - 07

DOI: 10.7501/j.issn.0253-2670.2018.24.014

Determination of ten flavones in Kunxian Capsules with quantitative analysis of
multi-components by single marker
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Abstract: Objective To establish quantitative analysis of multi-components by single marker (QAMS) method for simultaneous
determining the content of ten flavonoids in Kunxian Capsules (KC), and evaluate the adaptation and application of QAMS method in
the quality control of KC. Methods The relative factor (fs:) of epimedin A, epimedin C, epimedin B, icariin, luteolin, quercetin,
nobiletin, kaempferol and baohuoside I were established by HPLC method with hyperoside as internal standard, which were used to
calculate the content of ten flavonoids in the samples of KC. Meanwhile, external standard method (ESM) was used to calculate the
content of ten flavonoids. The difference between QAMS and ESM were analyzed to evaluate the accuracy of QAMS. 7T-test was used
to compare the content of ten flavonoids in KC. Results The f: of epimedin A, epimedin C, epimedin B, icariin, luteolin, quercetin,
nobiletin, kaempferol, and baohuoside I were 0.756 5,2.199 4, 1.232 7, 1.008 5, 0.635 7,0.576 0, 0.487 5, 0.545 6, 0.675 8. The content
determination results of ten batches of KC samples were calculated by the method of QAMS and ESM, with no significant difference in
RSD <2.0%. Conclusion The fy; established in the QAMS method with hyperoside as the internal reference substance is accurate and
feasible. The QAMS method can be used for the quality evaluation of KC.
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PR HL RG22, KC BAPIR. bbb
JE. DU PUREE. RIEMHIEER, TRt
Pgi, WK MERT R RGO RIRE. B
B R EEE), KC R b = o A IS E
Vw2 BEEFREE 2 M R oy, EXS KC
H 22 48R B S3 [R IS0 5 () SRS R WL RE . — 2
P (quantitative analysis of multi-components by
single marker, QAMS) J2& i P [E rh R Rp 2 e 8 I
SRR Z e E VRN M, ER Y
A RS WIERR B RN LLBIE &R, HallE 14
BRNS (MR E B AR &) SkSEm 2
A (PR AR E HAMERS B0 A D 1R [ s i
MY, B PIE—EL ER. S5
R R 586 AR B T A RS TIE R T () 2R
THERE S He Al o i, A I RIS, 2B 2k
Eimltl, KC HEARENEIBS, ASLER
F QAMS ik, VL& AN SY), X KC FEi
KRG AT S EE, 7R EA PR i
ITRALRIEE T, 3 8 250 24 i AR E T T R
BOR, #57 KC LA mETN k. WEBAK HA
R )P i R B, Dy B B M ARAIE s PACT T R B8 e
1 &5
1.1

Agilent 1200 B = HORAH A 1E AL, Agilent 1200
DAD 5l 2%, 35 [E Agilent /A & ; Waters Acquity Arc
B ROB A B35 4, Waters 2489 fuill g8, 3
Waters A F); BS 110S HL7KF. CP 225D & H
TRV, MEERZFHARAR; SB-5200DT &Y
FEBIE BN, T Z DI A PR A 7] s TGL-15B
Bl G N0, RS R
Millipore SIMS5000 BUHEALKAY, 5[ BR 7o 2% 2 {8
AIRAF.
1.2 RF

SRR & 22kt (b5 11521-200303). FE2F
EAF (LS 110737-200415) AJRE X (L5 11520-
200201). #itZ & (Ht5 0081-9304). (LiZsfy (it
5 110861-200405). FEH 1 (5 201603) H
T 2 e e B TR, TR S N 99.9%:
YRR ET A (=2 98.13%, 5
18031106 ). FAZE H C (i & 0% 98%, #its
BP0547). FAEH B (i & 5% 98%, #t'5 BP0546)
I AR 3 6 B A BRA B 3 0 I8 TR Rz 25 O
B 99.46%, LS 14100814) T AL stiE 0 )

R THEARV TR CHEhEIGA, R, CfEN
SyMTal, ACRERAEK; 10 it KC NMEZEFZ]T GIR
ANE AR, 5435008 H31001. H31002. H31003.
H31004. H31005. F31007. F31008. J31001. J31002.
J31006.

2 FEEER

2.1 QAMS FiEFEH

211 @k A HCh Waters Symmetry
Shield™ RP;s (250 mm X 4.6 mm, 5 um), JizhAH
N E-0.2% B R KWL, Be M -
10%~28%Z.Jif : 14~45 mim, 28%~38% . fii§; 45~
65 min, 38%~55%ZMii; 65~67 min, 55%~80%
CHE: AR E 1.0 mL/min; BEREE 10 uL; K630
#K 270 nm GEHZE & A, #A%E ¢ B, §AEE C. 7%
FEH. FEETD. 325 nm JIIBFEKEE). 360 nm
(S22t W R 3R R BB R E | LU 2R, Al 30 C.
H s E L 1,

0~14 min,

A ! ?3‘
‘ 67 g 9 10
4|5
|
B 1 3
il 67 g 9 10
: — — = —
t/min

1G22 2-WfEB 3-WIEA 4-9EC SEFEMET 6
ARBER TR S8-JIUBREER  9-ILRm  10-FEHH 1
I-hyperoside 2-epimedin B 3-epimedin A 4-epimedin C S-icariin

6-luteolin  7-quercetin  8-nobiletin  9-kaempferol 10-baohuoside I

E1 RAMERS (A) f1KCH#& (B) # HPLC &iZE
Fig. 1 HPLC chromatograms of mixed references (A) and
KC sample (B)

2.1.2 REXERSERMG S BT &Lk
. W3 E B, WIEE A, WIET C. EEEE.
KEBER. MR NEEER LEH. EEH 1
T, 80% P EEVARER . A, HIREH 96.8
ng/mL 4 Z2HkEF. 119.04 pg/mL ##EEE B. 213.2
ng/mL 17 5E A.257.32 pg/mL ## %€ C.390 pg/mL
TEFFETF . 4.136 pg/mL KEF K. 42.24 pg/mL #il
J%.16.69 pg/mL JII[FR 2 3. 24.416 pg/mL (L2503
17.984 ng/mL F 7 1R A XS ERL i 4 C
UKFEORAE, 5 H o
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2.1.3 XA & FRECKC BioK 030 g,
KPR, BT 100 mL HIEHETR R, K53 A 80%
LI 20 mL, FRE TR, A 30 min, ¥, ] 80%
CPEANE R R, #B5), BUEE 10 000 r/min
B0 10 min, B EIEWA 0.22 pm LB pEt,
e, Hifs.
214 ZMHRRMFER B FRIEEX %R
“2.0.17 TR RAERIRHERE, BEREE SN 24 5. 8.
10. 15, 18 20, 25 uL. PAETHIANMNALER (YD,
BEFERMALRR (XD SfilbriEdiZ, 158228k E .
R PREE By BIEE AL HIEEE C EF
B, OKBER. MR R, NEKR. (LEmE
B TR, WK 1.
F1 10 HEFLER L ERTSHIE

Table 1 Linear regression equations of ten flavones
Febr o> Bl Epys M pg r
G4k Y=3.4559 X+0.1726 0.193 6~2.4200 0.999 9
HIFEE B Y=5.586 6 X4+0.5220 0.2380~2.976 0 0.999 9
IR E A Y=3.4646X+0.284 0 0.426 4~53300 1.000 0
HIFEE C Y=7.4684 X+0.5105 0.5145~6.4330 0.9999
EEFEH Y=13.824 X+1.2028 0.780 0~9.750 0 0.999 9
KEEER ¥=0.242 6 X—0.021 0 0.008 2~0.103 4 0.999 7
MR Y=2.6432X—0.1182 0.084 4~1.0560 0.999 8
N ZE Y=1.2142 X40.133 7 0.0333~0.4173 0.999 9
2/ Y=1.6159X—0.139 1 0.048 7~0.6104 0.999 7
FEHF T Y=0.958 5 X4+0.002 4 0.0358~0.4496 0.999 9

2.1.5 FEEFERES KA RCOR S0 RS 10
ul, FME “2.1.17 WUR SFAFE A 6 X, TIZE 10
FREEER AR, SRk, 9T B, W
E AL FAEEE C. EFEEE . RBHEER. WEER.

INBREEZ . 25y, F2H 1WA RSD 1H 551
9 1.31%-. 0.48%. 0.25%. 0.63%. 0.44%. 1.81%:
1.43%. 1.11%. 0.41%-. 0.57%, FHIZEME I
b2 BT R

2.1.6 FaEMERE  BUKC MK 030 g, KHERE,
MR “2.1.37 TURN 7k &l iR, =hRNE,

SHF 0. 4. 8. 120 16+ 20, 24 hi%fE “2.1.1”7
TR SRR, 0GR, S pkir. o
SE By WIFEE AL WIFEE C. BAEET. KBRER.
Witz 25 )RR 25 1L 25 R ISR RSD
55N 0.15% 0.58%- 0.32%-. 1.11%-. 0.98%-
1.58%-+ 0.55%-. 0.68%- 1.03%- 0.25%, ALK
MR EIR S 24 h WARE .

I [E]— VR A X SV, 0T 04 44 84 124
161 20, 24 h 4%/ “2.1.17 TR Oig &R, 0
SRUETHIAR, dsRUEAR, S22pkir. 9% By ¥
BE A WIEEC, HEEE. RBRER. KR,
IR R 22 25l EAEH 1 UETH AL RSD {H ) 7
] 0.53%- 0.11%-+ 0.52%- 0.46%- 0.34%-. 0.89%-
0.48%- 0.34%. 0.25%- 0.20%, WA XTI s
WAEZIE N 24 h WEERE.
217 EEMERE HWE-—# KC HK (5
F31008), %8 “2.1.3” Wikl 6 /il i
W, IR “2.1.17 WU iRt pedl e, &2k
. #EE B. WIFEE A WIFEE C. BEEI.
KBEZR, MR NEEER LR, FEF |
(R4 R B B0 3N 6,22, 4124 35.07. 32.62.
4732, 0.213. 0.402. 0.380. 0.336. 2.86 mg/g, RSD
431N 1.90%-0.78%- 1.04%+0.70%- 0.68%- 2.61%-
1.92%- 1.45%. 2.92%. 0.84%, FWHiZHiEEEN
B .
2.1.8 fIAEEI KL Rt KC Bk (it's
F31008) 3t 9y, 4030 g, 0E 3 4, 250k
FEIN ERTR AN IR 2.00 3.00 4.0 mL, 1%
MR “2.1.37 TR riEm S AnA s, 1% “2.1.17
Tt e AR b RE I 5, O SUETHIAR,  THSOAE RIS
R, il Gty 98 E B, W E A 9IEE C.
FEFREE . RBRR. W R NBRER. L.
FEE 1 MIFE RSN 97.35%. 98.89%
99.12%-+ 100.33%-. 98.96%-+ 100.68%. 96.23%-
95.51%-+ 96.58%- 95.92%, RSD {H4) 7N 1.92%.
0.76%-0.98%- 1.48%- 1.19%. 1.68%- 2.11%- 1.82%
2.51%+ 1.02%, FRIFIZ T IERER RS o
2.2 fuiHVERE R A ML R
221 fuIIE B “2.1.27 RIRA X IE SIS,
RS, AR TR, DA 22 Bk AN
ZW), BT EEEE By $EE AL ¥
TOEC HEFEH. RBER., MXE. JIBRKER.
W AEy . FET I o SRR 2. HEIMRE
ME N SYETAR As, I & BT fo NN S
SEIME,  BERT o SEAR I RS Ay )

fai=fslfi= AsCilAiCs
AN SRR s BIETTAR, Cs St I S s BT
VREE, Ai J9RAI oy o R i VTR, G AR Il 4
X 7 R A
2.2.2  AFEFEERX fo B2 5T AFRER
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Table 2 fyi values of each component

1&*‘?1’4:*/:{/”]-/ fﬁ:?iﬂhﬁ/'ﬁﬂin ‘f)’cﬂ'HEﬁ/Mi';tA f&mw/wzwc ‘fﬁtﬂﬂhﬁ/i“ﬁ‘iﬁ f‘fi%%ﬁ/ﬂtbﬂ#% ‘fj:ﬁﬂhﬁ/ﬁnw% ‘fﬁtﬂﬂhﬁ/mlmkﬁ fmwm/mm» f‘ﬁf’i%ﬁ/lzﬁl

2 0.760 2.195 1.238 1.009
5 0.758 2.202 1.238 1.008
8 0.757 2.182 1.226 0.996

10 0.753 2.170 1217 0.999

15 0.755 2.180 1.220 0.998

18 0.758 2.198 1.233 1.008

20 0.762 2.209 1.235 1.009

25 0.760 2.189 1.228 1.005

A 0.758 2.191 1.229 1.004

RSD/% 0.380 0.586 0.663 0.548

0.651 0.573 0.496 0.542 0.681
0.631 0.599 0.498 0.566 0.686
0.608 0.577 0.496 0.547 0.668
0.618 0.567 0.491 0.537 0.675
0.607 0.571 0.494 0.547 0.665
0.621 0.574 0.493 0.549 0.676
0.623 0.585 0.498 0.547 0.675
0.605 0.567 0.504 0.536 0.669
0.621 0.577 0.496 0.546 0.674
2.445 1.855 0.835 1.699 1.034

(25, 28+ 30, 32. 35 °C) X% fu: KGN, 455 (%
3) HiFEE By WIE T A WIFEE C. EEETR. K
BELZR. WER. NEER. LEm. FEE L
i) RSD # KN 0.57%+1.18%+0.98%- 1.08%-2.08%
1.90%. 0.76%. 2.45%F1 2.81%, 8K HIME)
X &Y fori TG FE

223 AFEEBUREXS fo BISE0 FEE T AN FA
U 0.6+ 0.8, 1.0. 1.2 mL/min) 5% fi; (52
M, Z53 (R 4) FA%EE B, BEE A, SIEE C.
PR RBRR., W R NEEE. L.
FEET £ 1 RSD MK 0.86%- 0.73%- 0.72%-
0.35%- 3.68%- 0.88%. 1.38%. 2.87%F#1 1.14%,

FWIRRAIR B BB BT & Ay foi TG0 R

224 AFEEEFEXS f BZm FE% T Waters

Symmetry Shield™ RP;s (250 mm X 4.6 mm, 5 um,
1), Agilent Eclipse plus Cis (250 mmX4.6 mm, 5
um, 2). Agilent Eclipse XDB C3(250 mm X 4.6 mm,
5 um, 3). Agilent Zorbax Eclipse XDB-C;g (250
mmX4.6 mm, 5pum, 4) 3% 4 fREEHXTE R fo
s, 258 (8 5) A LB @i & orhe
I BT 73 BROR, 5 R& ) fui i) RSD AR IR
N 1.71%- 1.04%- 1.48%- 0.30%-+ 0.67%- 1.49%-
2.19%- 1.65%A1 1.24%, FKH] 4 MRS R
Soi To R T

225 ARG fo FISEI 55T Agilent 1200
(A1%). Agilent 1200 (A2%) Al Waters 7 3 FhE%
TR G RGUNS 5 By for BOREM, S5 (R 6) &
FEA3 fi I RSD A IKN 0.62%+1.52%10.61%+2.47%-

F3 TREMFERX fu BRI

Table 3 Effects of different column temperatures on f;:

YOE 7o
*E/J]IL/ C f;tHHETT/L‘»'ﬁIL’}‘EB fﬁ:*ﬂ‘%ﬁ/i‘ﬂ‘fﬁt\A f;tHMETT/L‘dﬁI'E}tC fj:*ﬂ#kﬂ’/i‘?%‘?ﬁﬁ ffﬁi%ﬁ//ﬁ\@fﬁ%? ffiﬁ%ﬁ/'dﬂl!&i fﬁ:ﬂﬂtﬁ*/ﬂ\l%l{i fﬁ:fﬂﬂkﬂ'/mﬁ:ﬂﬁ fﬁ:f'WETT/T‘ITYI

25 0.768 2.223 1.245 1.018 0.620 0.595 0.506 0.565 0.700
28 0.756 2.209 1.225 1.002 0.632 0.582 0.499 0.549 0.680
30 0.757 2.191 1.236 1.004 0.639 0.577 0.502 0.527 0.676
32 0.761 2211 1.227 1.001 0.660 0.582 0.498 0.556 0.682
35 0.759 2.171 1.222 0.999 0.641 0.585 0.500 0.538 0.677
T4 KEREXT fui BIFN
Table 4 Effects of volume flow rate on fs
AR R
(mL~min71) St E B fﬁ?’z‘l{‘JEﬂ‘/W#kﬁA fﬁ?foEL]'/?ﬂ#‘rEC fﬁfﬁﬂm/iil#ﬂ fmww/mw;,& fwwtu*/m&s; f{u‘ﬁ%ﬁtﬁ/lfJ{i/‘r&%: fwwm*/mm) fmww/q»:;'ﬁul
0.6 0.748 2.206 1.223 1.003 0.671 0.586 0.490 0.555 0.693
0.8 0.753 2.169 1.216 0.996 0.646 0.576 0.496 0.544 0.680
1.0 0.757 2.191 1.236 1.004 0.639 0.577 0.502 0.527 0.676
1.2 0.763 2.198 1.232 1.000 0.692 0.576 0.506 0.563 0.687
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2.20%-+ 0.88%- 2.11%- 3.24%%1 1.37%, FHHAFE
ASCE XS % AT fon TG S 3 R o

2.2.6  ANESEEG N GO0 f (RGN EEE T 3 44500
NN B05Y for BIENR, S50 (R 7)) & fur

FT1525 BAREC 1 for TS0 35 5200

i bR, WEE B, HIEE AL PIEE
C. VRFEH. KBEER. MER. JIEEER. L
2y, FEEF I £ 1 RSD KN 0.30%- 0.81%-

(] RSD fE M 1.18%- 2.63%- 0.48%- 3.04%- 1.14%.  1.11%. 0.79%- 2.24%. 0.80%-. 2.96%-. 0.57%7#
0.58%-. 2.37%- 1.27%. 1.41%, RAANFELI AR 1.35%, RINZITEES T for T FHVER G .

xS TREIBIBHEX fu IR
Table 5 Effects of different columns on fi

— i . . . . . . . . .
Z:IE@JEI*I fﬁ*ﬂ%ﬁ/'ﬁﬁzk‘u‘B fﬁﬂ.%ﬁ/MEiA fiﬂ.%ﬁ/ﬁ'ﬁﬁ’ric fﬁ:ﬁﬂhﬁ/i"‘f"r’iﬁ fﬁ:ﬁﬂhﬁ/mkﬁﬁf%‘i fﬁ%%ﬁ/ﬁmb‘é%’t fﬁ%%ﬁ/”]b’m;‘é% /j:“ﬁhﬁ/mﬁm /j:“ﬁhﬁ/ii’ﬁl

1 0.774 2.201 1.216 0.998 0.631 0.571 0.487 0.533 0.660
2 0.747 2.192 1.205 1.001 0.629 0.556 0.484 0.543 0.677
3 0.741 2.180 1.187 1.002 0.632 0.569 0.483 0.547 0.682
I 4 0.757 2.191 1.236 1.004 0.639 0.577 0.482 0.527 0.676

T 6 AREMLEER fur BIRN

Table 6 Effects of different instruments on fs/i

—1 4 BE
Z:IE‘HX%ﬁ f{\?’z’t&ﬁtﬁ/'wféﬂgB f{\?’z’t&ﬁtﬁ/'l’ﬁfémA f&?’zf{‘Jt‘i-T/Mi;‘:kL’C fﬁ?’zwtﬁ/ié‘(‘«"x‘xﬁ f{\?é’t&ﬁtﬁ//i\##"{’.é: fwwm/wm,é f{\?é’t&ﬁtﬁ/,‘f]%&# fwwm/m%:m) fﬁ?iwtﬁ/i‘%“ﬁl

Al¥ 0.757 2.259 1.256 1.001 0.649 0.579 0.471 0.537 0.690
A2F 0.759 2.200 1.260 1.046 0.636 0.576 0.486 0.569 0.673
Waters 0.750 2.201 1.245 1.004 0.621 0.569 0.490 0.540 0.673

®7 TREEEARRT foi BT

Table 7 Effects of different experimenters on fyi

= 55 =
KE%%)\U—‘\ fﬁkwm/‘:wﬁmB fftiiHH\‘/wJ’ZiIA fﬁwm/wz—mc fﬁwm/w#ﬁn fgtiwmudﬁﬁﬁg fﬁewm/mwm fgtiwm/mw{?a fﬁwm/mm fﬁiwm/ﬁﬁirl

1# 0.759 2.297 1.249 1.003
2f 0.746 2.201 1.220 1.058
3# 0.763 2.190 1.239 1.006

0.643 0.576 0.459 0.543 0.652
0.635 0.577 0.472 0.553 0.670
0.650 0.582 0.450 0.540 0.662

2.3 MRS BIEIERE

R ARG AR B TR (AR o5 N SR 51
B[] 2 EED X KC H & Rl s o i i gk 47 58 Air,
DA 22 kAR BE I (R H S RA B E B WA E AL
IR E C. EEET . KBER. MER. JIBRE
F.OWE. BET R E, FHRa
MR BRI E] 43550 1.212 04 1.259 3. 1.291 3.
1.392 5. 2.093 6. 2.195 6. 2.769 9. 3.091 3. 3.417 7;
F A RSD {EHAT A 0.27%. 0.31%-. 0.34%.
0.37%- 0.30%- 1.03%. 0.32%. 0.28%-. 0.29%, #H
X PR B B E) B2 {5 RSD 7E S%Ja 2 4, ZREHAEXT
Fase, nf T o R e L.
2.4 QAMS ES5MRZE (ESM) MIELRELER

IKC My ARIER, FERE, % “2.137 TR
FEA S AR AT, 1% “2.1.17 TR i AR
SEVETHIRY, SR QAMS L8 . N S ) 4 22 bk 5 3
BOE B, WIEE A, WIEE C. BEET. ARE

K. MR, NBERE. BB FET 1T o
XF 10 4t KC F v 5 s & AT V5, R SR A
HMPRERTEARE E By FABEE AL BIEE C. TRFEE
. ARER. MEER. JIREER. LB, £8
1R TS BNE, &R NE 8. i QAMS
%5 ESM HH IS ERXRZE (RD), FERIH
SPSS 22.0 GLit 8 AFIREAT ¢ K56, 45 B BRSSP
PSR REBI KT 0.999 9. K 2 Fly
PAtHEARIEEEER. HE 8 WM, KC
KRR T O ERm, N 825888 pg/mL, KR
B (3.697 ug/ml) 51 ZE (4916 pg/mL) &
BRAK, AFEHLK KC FE& & B AA .
3 e

ARG FEE T REEL (1167, 1:33), 4R E
NEHEELTE 10 67 B IRIUSCR fed:, HARRLS T 58
AV . BEGEAEFERUN ] (204 30 40 min) Al
PEUET (FEE. ZBE. 80%FHEE. 80%ZLH), 5K
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&8 QAMS ESIMEEMIE 10 #t KC & 10 MEHRIHEZE (n=3)
Table 8 Content of ten flavones in ten batches of KC by QAMS and ESM ( = 3)
RS L/ HIHE Bl(ugg ") FAZEE Al(pgg™) B3 E Clugg ™)
(ngg™" QAMS ESM RD/% QAMS ESM RD/% QAMS ESM RD/%
H31001 120.013 89.981 89.734 0.194  545.852 545.686  0.022 868.828  868.790  0.003
H31002 106.875 85.623 85.377 0.203 697.857 698.478  0.063 713.792  713.800  0.001
H31003 122.429 93.344 92.926 0317  580.648 580.538  0.013 888.418 888.350  0.005
H31004 78.791 73.056 72.801 0.247  778.062 780.207  0.195  463.490 463.624  0.020
H31005 98.763 80.736 80.470 0.233 712.137  713.071 0.093 504.755 504.434  0.045
F31007 58.724 55.858 55.519 0.430  495.540 497.318  0.253  407.956 408.715 0.132
F31008 71.300 63.403 63.076 0.366  535.843 537.123 0.168  502.151 502.768  0.087
J31001 105.849 91.247 91.061 0.144  576.923 577.158  0.029  672.346 672.281 0.006
J31002 87.308 89.812 89.670 0.112 552.387  553.073 0.088  712.608 713.334  0.071
J31006 75.039 82.701 82.585 0.099  529.164 530.228  0.142  733.607 735.071 0.141
o G2k EEEF (ugg™) KBHER/(ugg™) Wit iz 2/ (ugrg ™)
(ngrg™ QAMS ESM RD/% QAMS ESM RD/% QAMS ESM RD/%
H31001 120.013 1024.076  1023.312  0.053 3.502 3.402 2.048 9.258 9.395 1.039
H31002 106.875 956.293 955.603  0.051 4.114 3.992 2.129 11.925 12.053 0.755
H31003 122.429 1035.533 1035.004 0.036 2414 2.356 1.720 12.737 12.853 0.641
H31004 78.791 746.703 746.052  0.062 3.018 2.942 1.803 28.000 28.090 0.227
H31005 98.763 788.937 788.798  0.013 3.986 3.870 2.088 14.736 14.855 0.569
F31007 58.724 646.880 646.625  0.027 3.082 3.010 1.671 6.548 6.728 1.917
F31008 71.300 730.131 731.235  0.107 3.558 3.465 1.873 6.314 6.484 1.879
J31001 105.849 765.367 765.291  0.007 5.167 5.005 2.252 15.463 15.574 0.506
J31002 87.308 782.611 782.014  0.054 4.500 4.368 2.105 21.117 21.219 0.341
J31006 75.039 782.724 782.828  0.227 3.633 3.536 1.914 21.389 21.509 0.396
P S LA NFRE 2 (ngg ™) W 22/ (ngg™) T Upgg)
(nggh QAMS ESM RD/% QAMS ESM RD/% QAMS ESM RD/%
H31001 120.013 4.888 4.834 0.786 6.039 6.205 1.917 96.801 96.323 0.350
H31002 106.875 4918 4.898 0.288 7.415 7.574 1.500 92.440 92.023 0.320
H31003 122.429 4.203 4.130 1.239 6.921 7.081 1.616 85.586 85.156 0.356
H31004 78.791 5.200 5.167 0.450 13.048 13.190 0.765 77.484 77.262 0.203
H31005 98.763 4.891 4.842 0.712 9.208 9.359 1.150 76.181 75.869 0.290
F31007 58.724 5.679 5.672 0.087 7.149 7.336 1.826 71.764 71.708 0.055
F31008 71.300 5.848 5.837 0.133 5.363 5.549 2.411 86.025 85.834 0.157
J31001 105.849 4.777 4.723 0.804 9.560 9.706 1.072 75.548 75.214 0.313
J31002 87.308 4.538 4.481 0.894 14.066 14.194 0.641 73.478 73.223 0.246
J31006 75.039 4.217 4.156 1.030 11.232 11.387 0.970 71.065 70.883 0.181

2% SR IR R A ] 30 min, $REGATIE 80%
BT H AR B SRS B . Agilent 1200 DAD A3
M2EFEZ WK (270, 325, 360 nm) A G )
7737 Waters 2489 3K FH 7 BRI A %€, 0~18 min
(360 nm)+ 18~30 min (270 nm)~ 30~40 min (360
nm). 40~47 (325 nm). 47~55 min (360 nm).

55~60 min (270 nm).

QAMS VELAH Zj ) —F R NN S, L2
Fabr o R 2, QAMS FHFH 2544 Ko Hh 254K B
SRR RN F R LA = VPR, QAMS T2
SR T 2R 2ibt . 2 S 240 75 Hh B 2K
B S ERME, RS MR T EERE
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F49% F2aW 2085 12 A > 5829 -

SR EAEENPEE . (R EZ ) 2010 F
FRPYE ISR QAMS ¥, #iar “ TR IR £ 45
PR MARBRIE RT3 ) 245 RO 42 7 IR R T 1) o
BAX T S 2568 R v AR PR p o £ 5
SEo (HEZII) 2015 FER—HBNEY 8 AMEH
QAMS LI ZiHt, JEE My 22 b 25 SR .
Ao W 7ARAT -SRI . ARAT R AL R IR
e, AR QAMS V2 & H B 2 i 43261
iZH QAMS 5%t KC BEAT SRS ey & B 5E , xt
HpSEARAEREAT T 9em, R RC VRIS, iR
e UARTINAREE, BN T AT BRUE 0 R MR 2
4z, X2 AR R e 3 BABOR R E
AR T HLGE R g o 24 i 2 P bt
AR FEEESL QAMS VE [FI Ml & KC 10 it

WA RS & &, A QAMS VE M W AT HEEAT T 4R 043

B, KA QAMS & 5 AMRZErJlE 1 10 ik KC

& Hbr R &, ZREBIIZTTEH R4S

SAMREGE R CRZE Z R, RmAMEREE KC

h IR R SR, AR, A

Hael 2 M T KC BREN .
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