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UPLC-Q-TOF-MS EXBMtR AR KA5 A s 8 EE

BB, GF Rl BREER? MEAL B OrD
1. dEEME X S BERE, 107 PEBH 110023
2. THREZKRYE, L7 KiE 116600

# . BE @S ATFE A (Qianlielong Bitong Tablets, QBT) ) UPLC #8540 &%, #£%2 7 94 & 58 itk QBT
BIJR 5, N SE IR R i s BE . F53& SR UPLC i, ik Eclipse Plus C1s RRHD (50 mm X 2.1 mm, 1.8 pm);
WENAHN CNE-0.1% FIR/K WL, FREEDEME, R AR B2 H KA AR A, ARURE 0.3 mL/min; K& 30 C. #37 QBT I
BOUETG, FE0 SR R SUEIE AT AU PN, 456 TR HT VT 58 MR MM &, FRIN T faa B = B g
A e T H AR . E5R BIRESL QBT 19 UPLC $E40/&HE, %fdrd 16 ML IGEHEHT TS %5, 40
I (150, A (2 518). &28H (3518, HXHHE (4508, MEH 558, BEH (6518, 3
PSR (7508, MG (8 515), Wi E A (9 55, WiFE B (10 S, ¥ E C (11 S, HEEYW (12 515,
TR (1351, FHEHE (14 515, KHE (15508, KERTE (16 Si5), e 7 16 MRFEERIET 77 4 1k
gy, WL, 4~8 IHJEAREAM, W2, 3. 15, 16 HJEBALAM, g 9~12, 14 IHJEVEEEAM, 1 13 HEE K AM . X
9 AN Al 58 HLVRKE S AT AU VR, AL 43 A 75 0.600~0.912, @it KT KRBT 4 25, 456 &7 QBT
Me o g, 127 vERIE. TR, NIRRT RLE I QBT KRR 5% .
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Fingerprint of Qianlie Longbitong Tablets from different manufacturers by
UPLC-Q-TOF-MS
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Abstract: Objective To establish an UPLC fingerprint of Qianlielong Bitong Tablets (i %1/J% 13 -, QBT) for quality evaluation
of 58 batches of QBT from nine different manufacturers, so as to support the foundation of quality control system of the tablets.
Methods The method was performed by UPLC with Eclipse Plus Cis RRHD (50 mm %x2.1 mm, 1.8 pm) column; acetonitrile-0.1%
formic acid aqueous as the mobile phase for gradient elution, with the all-time multi-wavelength fusion. The flow rate was 0.3
mL/min, column temperature was 30°C. The HPLC fingerprint was established and evaluated by the similarity evaluation system of
QBT, the quality of 58 batches of samples was evaluated by cluster analysis. The chemical constituents of the main common peaks
were identified in the fingerprint and attributed to raw materials. Results The UPLC fingerprint of QBT was developed firstly, the
chemical constituents of 16 common peaks were identified, including synephrine (peak 1), polydatin (peak 2), hyperoside (peak 3),
neoeriocitrin (peak 4), naringin (peak 5), hesperidin (peak 6), neohesperidin (peak 7), poncirin (peak 8), epimedin A (peak 9),
epimedin B (peak 10), epimedin C (peak 11), icariin (peak 12), formononetin (peak 13), baohuoside (peak 14), emodin (peak 15),
physcion (peak 16), and the 16 characteristic peaks were determined from four traditional Chinese medicines. The peaks 1, 4—8
were attributed to Zhigiao (Aurantii Fructus), the peaks 2, 3, 15, 16 Astragali Radix to Huzhang (Polygoni Cuspidati Rhizoma et
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Radix), the peaks 9—12, 14 Astragali Radix to Yinyanghuo (Epimedii Folium), the peak 13 Astragali Radix to Huangqi (Astragali
Radix). The analyzed samples were geographically classified into four classes with the similarities between 0.600—0.912.
Conclusion The fingerprint of QBT was developed, the method is simple and reliable. It provides reference for further evaluation

and monitoring the quality of QBT.

Key words: UPLC-Q-TOF-MS; Qianlielong Bitong Tablets; quality evaluation; fingerprint; similarity; cluster analysis; all-time
multi-wavelength fusion; synephrine; polydatin; hyperoside; neoeriocitrin; naringin; hesperidin; poncirin; epimedin; icariin;
formononetin; bachuoside; emodin; Aurantii Fructus; Polygoni Cuspidati Rhizoma et Radix; Epimedii Folium; Astragali Radix

T %198 1138 - (Qianlielong Bitong Tablets,
QBT W# T (EZHFZitnEilgn) HENE R0
W, RAE 7 A5 A A B I Bl 7 2 T )
AT . A7 AR 2, HER. LMkl
AR BT REENEY, S IREE AR
PERt. N NEZG, 3L 11 kG ZKRTE . WKkYE
L2 R, A a8 AR 3 R K I Th AR
I A T Y67 B R I8 BT S50 e AT, OE LIRS,
JRIELE . I3 IRIGRWI FERER, TRl T HEA
AR % PR A I A7) R 4 1-2VR R A T A R G A 54
1.

Huar&EA 11 ZAE~MLAr= QBT, A/~
W% HIS bk, B4 b7y DL AR
FELZMR, ARSI AR E
Al AIRERZBERIZSRIE . A L2 HERE
RIZ M. N T PHMZZ R — 80, JFER KR
FEHIRAE QBT MUHFAERLSY, A SEE8 DA AT Y 9 /M4
FE AL 3L 58 HEA LS 1 QBT N5, B IRE
JL UPLC fRgriut, FRx 4RS00 b 1) 32 BURRE 1%
AT B3R IN S LR T v 23R IR )25 1
E o R THE AU IR M, XA Al %
HEUFE AT BLE VPO, 5E3% QBT i 451 51
SESERE, RIEIZ 2 IR RT3
1 UEEHH
1.1 %&5

Agilent 1290 & iy BAH AL L AR BB s
2% (DAD). Agilent 6550 A% i & TUAAT kAT
] (Q-TOF) LC/MS #%4i, 3 [H ZHE{8A F]; HS6150
RUEE s v ds, R E R K RARA A
Milli-Q B4k E, £E Millipore A ;
Sartorius CP225D M HL-F- 7 #rKF, dbai L Fi
FPAEMRAF; SHZ-DITAEHR KR ALK, T
TR E R A
1.2 RAHASHH

XTI S Ak (LS 110727-201107) FRRLEF
(#it 5 111575-200502 ) . 4 2 Bk H (# 5

111521-201406) #li (k5 110722-201312).
P A (S 110721-201316). #its L (it S
111857-201102). FHZE 2 C (b5 111780-201302).
EEEY (IS 110737-200415). TEWIE R (LS
111703-200603). F# 1 (fit'5 111852-201102).
K#EER (it5 110756-200110). KEEHEE (LS
110758-201013) ¥4ty [ r [B £ ity 24 b A 72 A T B,
JRE ) =98%; X mEIEE A (HtS
GZDD-0477). i & B (IS GZDD-0478) iy

Sl KAEVRH AR IMEATR, JRES> =
98%; XIHESLHTEHEE (L5 A0032) TR =
HrR EMA IR AR, FESE=98%; X IR &M%
H (JItT p114052) T Aladdin-Fif 4z T3R5 (-
) ARAn], a7 H=98%.

MRV ERRE B YIS 5 Astragalus
membranaceus (Fisch.) Bge. var. mongholicus (Bge.)
Hsiao (1M (IS 120974-201311). Jeft Jy3s
Rkt @2 st Polygonum cuspidatum Sieb. et
Zucc. TR ZE AR (k5 120980-201005) . #k1=
N R B Bk Prunus persica (L.) Batsch [
TP (LS 120953-201106) JI 4N TE
R T JE Y 11418 Cyathula officinalis Kuan T
AR (b5 121065-201105) . #U5E NEEFHRHEYIR
#& Citrus aurantium L. [ 4 AR AR s (S
120981-201104 ) . #E ¥y A Bl 1% JE 1 9 A K
Cirmarnomum cassia Pres| [Tt (iS5 121191-
201304). K% NZALHEFHAE B L E K% Poria
cocos (Schw.) Wolf FJ-F#p % (k5 121117-
201308) St <R SE JEAE Y 4L Bupleurum
chinense DC.FT AR (L5 120992-201108). ¥
BEORNNBERIEEERMEYEEE Epimedium
brevicomu Maxim. [ &M (#it5 121632-201101).
- % Ry s ik RL B i b % Eupolyphaga sinensis
Walker [ BT 44k (k5 121533-200702), #4014
H A E 2 R e A s A SRR A T AR R
=5, AR ZERLEH S B A 4% Malva verticillata L.
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(IR 35% &7 S SPR Ql b 25y % B UM sk 0 2 UL
EH O 2% E AT AP E .

B 7 o5 4 26 B3R 9 ANMEF k) 58
fit QBT, il HMEHmAARAR (BQ). K
T LA RAT (CC). HMFHREFZAR

Ad] JED. TRBH# AR AR (SL). Bk
PRI TRA T (SX). BRI R 25\ 4 A B4y
BIRAR (WHD, LI A EAARAR (WG).
i GE) RIZARAF (YST). L7802
WHRAR (YH), W#E 1.

1 QBT HEMER
Table 1 Information of QBT

P s P s FFs = FFes o M5 | 5 M5 | 5 #1tT
BQ-A 20150701 BQ-K 20150702 070 | JEJ-D 20150301 | SX-C 150601 | WG-E 1501302 | YST-G 140401
BQ-B 20150102 043 | BQ-L 20150102 008 | JEJ-E 20140701 | WH-A 150302 | WG-F 1501301 | YH-A 150304
BQ-C 20140901 CC-A 20140701 JEJ-F 20141101 | WH-B 150604 | WG-G 1501303 | YH-B 150303
BQ-D 20150102 027 | CC-B 20150301 SL-A 20150402 | WH-C 150603 | WG-H 1404032 | YH-C 140803
BQ-E 20140601 CC-C 20140702 SL-B 20150401 | WH-D 150301 | YST-A 150101 | YH-D 150402
BQ-F 20150103 064 | CC-D 20130501 SL-C 20130601 | WH-E 150601 | YST-B 140702 | YH-E 150301
BQ-G 20150601 CC-E 20150302 SL-D 20130101 | WG-A 1504221 | YST-C 140501 | YH-F 150201
BQ-H 20141201 JEJ-A 20141001 SL-E 20150101 | WG-B 1504222 | YST-D 140601 | YH-G 150202
BQ-I 20150102 016 | JEJ-B 20150302 SX-A 141101 WG-C 1407112 | YST-E 140701

BQ-J 20150703 003 | JEJ-C 20140301 SX-B 150301 WG-D 1412021 | YST-F 150601

NG, ke, MEEBR AR HEE, Ak,
Fisher AF]; HER, Fiiks, FEERCHIRAF; &
MG A K, UM EERS IS EE T PR A F]

2 FHEE%R

21 BiRHE

211 MRS BCQBT 20 fr, PR
B4, FRoEiaE, W4H, L 0.59, MM, MW
TN 50% H EEIE TR 25 mL, FRAE R &, @maF (3
300 W. #i% 50 kHz) 45 min, Ji4, FRER
&, H 500% H EEE AN SRR I E, e, Uk
Je, HIfS.

2.1.2 XGRS BCERAR, S pkE .
JEALUE . B ERE . MICE . RERCE . BT R
MIfEH . B A BHEEE By BIEEE C. E¥E
. WL R. FEF. KHEER. KEEFERTR
piE R, AN 50%H EEVATR 1 mL, & 10 min, JE
ik, RIS A0 ST

2.1.3 HAMELAERE & BURR. RER,
RFEHL R BSE. SR DA, R PR
OB IR AR, il IBIAE T
PR RS GERE, % “2.0.17 TR ik, fE
N JEURH A X RV

2.2 UPLC &ift&Ht

i+ A Eclipse Plus Cig RRHD (50 mm 2.1
mm, 1.8 pm); VNN 2 E-0.1% FHER /K, 6

FEVEME: 0~5min, 2%Z[E; 5~9 min, 2%~10%
ZJE: 9~12 min, 10%~15%ZJ1%; 12~19 min,
15% 2 i 19~30 min, 15%~26%Z.fff; 30~36
min, 26%~36%Zfi; 36~43 min, 36%~50%Z.
fif: 43~48 min, 50%~80%Z fif; 48~49 min,
80%~95%ZJi5; 49~51 min, 95%ZJE: Kl &
248. 270, 283. 290. 306 nm, AFJiE 0.3 mL/min;
FEIE 30 °C; #EFEE 35 . BASHEE FRET
iR N AT 1500,
23 MS D Es
231 —HPUBFM BmmEEE, RHEST
BRI, RS RN 11 Umin, F1ES
IR 250 °C, BANE LN 4000V, FibasE
7179 0.30 MPa, #FZ4rL K 365 V, i EFHTEH
5 m/z 100~1500.
232 ZHRUBFM mmiE S, EE L
Kell, FESASIR N 325 °C, TR R &
N6 L/min, Z4k#%%7 0.30 MPa, ¥ RIRE
400 C, FHARAMIEIRGIEN 12 L/min, B4HEH
J& 4000V, Q-TOF W[k 365V, Jii s44# it
m/z 50~2500.
24 2MEZREKEIEILEMERE

KH DAD —REREFI I 5% QBT £ 200~
400 nm XHEA X RE S T, R EERe 2 A
T R I AR B KA, e F i 15 B K e
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9 248, 270. 283, 290. 306 nm. HRHfE SCHERF 4
B 2 i KA A B R B, 4l M Agilent 1290 Al
T AR S 248, 270, 283. 290. 306 nm [ dif
W HEE S, 8 Matlab BEgmAe, & dif 2l
BT A0 B2 AR, 1530 RIS s 5 AN
S SYIURER IR
25 BYENEHEFER

R4 B “2.27 WU IR 9 M4k 58
LR QBT #EATME, FHxHAEHE. ek, 5
PEREAT S, DURIRHIRSL ) 12 56 (FEEEFD) 1F
NS, el At 0 PR R K R B BT TR AF Xof 0eg T X
AT
251 FEEREFEE  HUBQ-D ikl “2.1.17 Il
TS AR AT, ESERE 6 Y, ME D
SRR, DL 12 SN RRIE, ZIENFTE L
A BRI R. 7 BBr, HRETEAEEs
2 LU AR XoF £ B Wof ) R AR S e T R f — bk, 1HE
FHRL RSD fH, & i i AH % R 8 (Al RSD<<
1.0%, HIXTIETE R RSD<3.0%, WAL 28k %% F
EY/I

252 FaEMFEE B BQ-D MR, 1%“2.2”

TR G, 2 il g S I R &5 J5 1 04 2.
4. 6. 12, 24 h EEHFE 6 IR, 45 RS ILG AN
R BA I IA] ) RSD #E 0.03%~0.67%, AH I [ FH
RSD 7F 0.29%~~3.33%, Ui HER AT 24 h
et RIT.
253 EBEMES & “2.1.17 WNFEHE 6 4
BQ-D Ll Wi, % “2.27 I N (il &3k AT I
SE o 25 A AT WA OR BE 5[] ) RSD 7 0.30%~
2.30%, AHXTUETHI AL RSD 7E 0.30%~2.81%, 155
JIEEE M R,
26 IEWEIEMEM MBUNERNITE

58 #t QBT FEALIZIR “2.1.17 iR J7 vkl &
AR VAR, % IR “2.27 TR (i S A AT I E
S50 16 MiEh QBT (3,  Hax el i i
ST R TR 900% LA 1o XA ) 58 LR
A AR S EIERAE TN« 2 (bR SIS AR LRE VR
W &4:8 2012A fR” AT 8T, 9 ANAEFA AR )
FeGUEHE DL BQ-D it AR M AR B TH RS IE (1)

S, SRR BORE R IR (R, &) X

AR ML YR B FE SO L 1, 5
FRALUG RIS IR, 555 0% 2.

' _—
"
(/:E:_ e b W 2 . A $ G
\ S, s -
B T ‘}—A" 4 + K YST-F
R rr O 1| W . VeTE
R S — YST-D
J Al $ 4+ A YST-C
A i N . \ YST-B
: 3 —— %
T . A K YHF
Hi o 4 — YH-E
v = — vie
- i b YH-B
\ A S— b WH-C
-\ Y A i A WH-B
R b WH-A
1 - A WGF
8 ¥ b 5 EEER | y WG-E
i 4 A WG-D
i |y S - W W — \—1] X
i 2 7 S— ¥ —c 41
X I — ? ) ——Yc Y
. | + xC
o 5 L —; E—y '
| ) X-A
= $ L-E
A L-D
&l ———b
= - y =<
{ X A L-A
- M ‘ EJ-F
i~ 3 A EVE
EJ-D
VA % =ik EJ-C
4 A EJ-B
1 ———1
ot + =k [ole¥s}
: - A ¢c-C
WA R —— “CC-B
i1 f\—f‘C-ﬁ
- g \ A -K
j 2 z %)
f . " -1
- 4 ‘ -H
i\ ; 4 A -C
) : PSS A -E
i T ’ A g A -8
M e b A -
R RO TS| o ey o ‘ A
0 7.54 15.07 45.22 52.76

t/min
1 58#t)X QBT UPLC 54 &t
Fig. 1 UPLC fingerprints of 58 batches of QBT
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F2 HHS UPLC 3L EIEEMRILE
Table 2 Similarities of UPLC fingerprint of each sample
FPg AR P AERLEE) Py ARALEE| S AR
BQ-A 0.866 |[CC-D 0.636 |SX-C 0.905 |YH-B 0.600
BQ-B 0.859 |[CC-E 0.711 |WG-A 0.725 |[YH-C 0.653
BQ-C 0.824 |JEJ-A 0.762 |WG-B 0.686 |[YH-D 0.643
BQ-D 0.876 |[JEJ-B 0.829 |WG-C 0.654 |YH-E 0.714
BQ-E 0.874 |JEJ-C 0.736 |WG-D 0.549 |YH-F 0.697
BQ-F 0.861 |JEJ-D 0.773 |WG-E 0.692 |[YH-G 0.722
BQ-G 0.912 |JEJ-E 0.762 |WG-F 0.719 |YST-A 0.878
BQ-H 0.849 |JEJ-F 0.710 |WG-G 0.742 |YST-B 0.868
BQ-I 0.860 |[SL-A 0.873 |[WG-H 0.670 |YST-C 0.864
BQ-J 0.892 |SL-B 0.882 |WH-A 0.775 |YST-D 0.844
BQ-K 0.772 |SL-C 0.835 |WH-B 0.761 |YST-E 0.842
BQ-L 0.909 |[SL-D 0.765 |WH-C 0.761 |YST-F 0.852
CC-A 0.687 |SL-E 0.732 |WH-D 0.756 |YST-G 0.888
CC-B 0.706 |[SX-A 0.843 |WH-E 0.596
CC-C 0.688 |[SX-B 0.812 |YH-A 0.682

AN

11
S % 1 w1

2.7 QBT HBIEFHIAFIVAE

271 FROEREZM AR T RIE QBT [/~
TZ, FAET7 9 11 BRI L KR, Wi . 5
SRR “2.1.37 T%- 2544 5% HE S Vs s 1) 2% 7 321 4%
fi €227 WUNEISFMNE .. RIEEIMEEEE,
X405 5 2R aC R o AR DRIEEAT AR, B
1, 4~8 HJ@tRFe 254, I 2, 3. 15, 16 HJEJ%
L2kt W 9~12. 14 HJEEFHEZM, W& 13 1H)E
BN (B 2). HARFRZGM 1) o3 B AE e A
U T EEERD, Afrd—2i.

2.7.2 XNEIERASIANE B “2.1.27 IREXT
FRSLHERE, 3% “2.27 TUN R E . 455 LK
2. T Ik S RE A T P LG0T HE S 1R O B N B R4
X EE IR AR WO G, IIHIERE I 1 5§ 96
W, 2 SUERIBAT, 3 S NGk, 4 508R
BB, bSO, 6 SIEABET, 75
Uk e 1, 8 ‘SUEMIAGE, 9 S NIIEEE A,
10 SUENEIE E B, 11 SN E C, 12 5%

12(S)

16 IRAXIG
R
BER
R
B

—— M

i
Rt
FER
"
AHR

JIFRE
5]

. QBT
45.22 52.76

2261 30.15 37.69
t/min
- pbk 2 BE S-St H AWEET SAIAHE 6-REH T-HENE 8-MiH o-wlEEA 10-9M#EB 1-¥EEC
12-FFHE  13-TWfER 4-FRH | 15-K30R 16-RIR T
1-synephrine  2-polydatin ~ 3-hyperoside  4-neoeriocitrin  5-naringin
10-epimedin B 11-epimedin C  12-icariin  13-formononetin  14-bachuoside 15-emodin  16-physcion
B2 QBT RHEATH 11 RRBEKRAH USRS R MY UPLC B

Fig. 2 UPLC fingerprints of QBT and 11 single medicinal herbs in prescription and mixed reference substances

6-hesperidin  7-neohesperidin ~ 8-poncirin ~ 9-epimedin A

NI, 13 SRR, 14 SN EET
I, 15 SN KR, 16 SN KX H .

2.7.3 UPLC-Q-TOF-MS fgi\&tilg RNit—5
] B QBT $5 40 I RAE 4k 143 K F UPLC-Q-
TOF-MS AR i 3T # N . tHT QBT Ak J7
ARZ, WEER ZERNRR, WIFRIRSR A IE. 7

TRGCHHAT AL 3, WK 3 thA LI 1
e ek, IR TR, TR
R IER 7. i il vh oy B U AR g
TUERIE S, 55 RAMRBOETERE,  5AHICCHR
3B SO R S BEAT R IR, 252 1 QBT FRa &l o
16 ik, ZRIEK 3.
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Q-TOF (+)
Q-TOF ()
f
|
0 10 20 30 40 50
t/min
3 QBT #mHEBFRE
Fig. 3 Total ionic chromatogram of QBT
# 3 QBT #) UPLC-MS SER
Table 3 UPLC-MS analytic results of QBT
@ tmin RZH i Lkl oA T ()

i [M—OH]" [M+NaJ* [M+H]*

1 0.726  #5% e 167.21 150.103 6 - -

2 13345 AL JERLH 390.38 - 413.132 7 -

3 14014  JEM AL e 464.38 - 487.0918 -

4 14367 R AR 596.00 - 619.168 6 -

5 17504  #5% elt R 580.53 - 603.170 6 -

6 19.039  #5% PR 610.56 - 633.185 3 -

7 21182  MFE Wirs R 610.56 - 633.187 5 -

8 27.721 R PR 594.56 - 617.188 2 -

9 29.113  JREE HEE A 838.80 - 861.2815 -

10 29511  VREE B E B 808.00 - 831.2719 -

1 29.964  TRFE HFEE C 822.00 - 845.287 3 -
12 30.251  PEEE PEFET 676.00 - - 677.250 2
13 32211 WK TR 268.00 - - 269.090 5

14 38.645 X Bt o=l 514.00 - 537.181 4 -
15 40.877  JERL NS 270.00 - - 271.0730
16 45863 R N 284.00 - - 285.039 7

2.8 HmBURRESH QBT Frit AT R IK M. R ARERE, H]

WA= QBT FE i fa gt Bk 16 ML H°FJ7 Euclidean #E % (squared Euclidean distance)
AT T2 J0E 12 5, R SPSS 19.0 AP A RMIEE, THEAFEREIAAHRERE, 25 R 4.
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“FJ5 Euclidean
0 5 10 15 20 25

SLE - |
B4 QBT HIRAESHE
Fig. 4 Cluster analysis of QBT

BESAR] FRFES KRB 4K —
FKAFEAEF N BQ. SL. SX. YST HUkESh, H
I ER R, — KT 0.8, R BFEA L WG,
WH. CC. YH HIFE i, %A AE XA AE 0.6~
0.7; =2RAFEAF7 L JEJ. CC HIRE S, 1ZEEN
FREA BB, FiEzE SR TU2aH
APl WH. WG, SL. BQ. SX HIAN AR
it AN AR 72 A AR AR BE B 1) 2 X —2H
WG. WH. CC &L ML, RUXLL A
WA TEAR . B KR EAR
TEFR—H, WEANMEE SIS AL, 5
BEARGAFEM LS —8 BRI B

Z A IAR D, S5 AR AL T B5A5 B RE 2 [ 1 AR
Kb, diRE—%. BRI EREEMHE H &
FEARL 2 (AT XA
3 Wit
31 RIGHRMHRIIERE

ASEIG LA T AR S 2 R Vs $RIL
WAL 50% L0 LEE. 50%HEE. 70%H L.
FHIE 5 PP UA T WAIH=EH% T 25, 50 mL;
PAK A I IA] 150 304 45. 60 min HEAT 7 %8¢, 45
FRWRF 25 mL 50% H i 75 A2 45 min B AT 5E
SR HRFERTHEKRG, E-KRE,
CB5-0.1% R K, ZHE-05% /K 4 MER RS,
PR CIE-0.1% R /K R 5t - 18 S0 IR I8
K2k 248, 270. 283. 290. 306 nm 5 MK AT
A Bl .
32 MHMERRESH

S FTIN 9 ANAEF= AV R A (1) UPLC FR 4Rt gk
ITEEL, SRIRZE R, RIS HUELSRE XK
KoM RIEA—F . BQ. SL. SX. YST 44
AP AR AR LR R, R — B WG,
WH. CC 3 /M= VA i 8 S0 B R AR 55 40
B, EEEE SR A T2 SE R E SRR
ZIM IR AR E ARG, SRV RS RO A
FEZERHE . MAE JEI. YH A= ke i fe 4t
RS (AR L AR AT 2 i, S RIFE S84
BIRE LA R B, i P SR T AR 5 v 1 e 2 7
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