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Flos by RRLC-DAD-ESI-Q-TOF-MS, and establish the quantitative fingerprint of Lonicerae Japonicae Flos of
Shandong province. Method: The rapid analysis of Lonicerae Japonicae Flos extract was carried out by RRLC-
DAD-ESI-Q-TOF-MS. The chemical formula of Lonicerae Japonicae Flos was inferred by using the exact molecular
weight and secondary mass spectrometry information. The chemical compositions of Lonicerae japonicae flos were
identified by data base combined with literature reviewing. The contents of main chemical components in Lonicerae
Japonicae Flos from Shandong and Henan as well as Lonicerae Flos were determined by using RRLC-DAD method,
and the quantitative fingerprint was established on this basis for the quality evaluation of different samples. Result .
The 51 chromatographic peaks were detected and 32 chemical constituents were identified from Lonicerae Japonicae
Flos. The contents of 10 major chemical contents ( loganic acid, chlorogenic acid, caffeic acid, loganin,
secoxyloganin, rutin, hyperoside, luteoloside, isochlorogenic acid A and isochlorogenic acid C) in Lonicerae
Japonicae Flos from Shandong and Henan as well as Lonicerae Flos were determined and compared. The
differentiation of different species of Lonicerae Japonicae Flos and Lonicerae Flos was achieved by RRLC fingerprint
combined with similarity analysis, and the result wasconsistent with the content determination result. Conclusion :
RRLC-DAD-ESI-Q-TOF-MS technique is fast and accurate, providing accurate quality information for compounds
and their fragment ions. It can quickly and accurately identify and determine the chemical compositions of

Lonicerae Japonicae Flos, and the multiple indicator quantitative fingerprint based on this study could provide

technology support for the quality evaluation of Lonicerae Japonicae Flos.
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Tablel Information of Lonicerae Japonicae Flos and Lonicerae Flos

PHEARA A (HEY >98% ), Wi, L (£
Tedia A H), A% 4l ) , LB (FE 2558 H, 5 rat) ,
iz (3£ E ROE A A, fifal) . 16 b & HALFE 5 A
6 LR TH i Mmey s (£ 1), 4
Ly 2R 8 24 R 2 R A A 2 0 43 i) o L A R )
Z. 4 Lonicera japonica W] T 1875 k7% #1 H HI 16 F
BARAEY KT E L 4 L. macranthoides 8% 21 JIf 22
% L. hypoglauca ) T 1 16 75 50 47 %1 HF 09 46
(L4RAE) o

No. HEMAFR =i W) S 4 WgSEHEE || No.  HEMAFR &b W 3K 3 ey S B i)
1 LAk IR WEFRRAE 2016-10-9 SARAE W A 2016-10-12
2 AAE AR FPERE 2016-10-9 R AE E FERYE 2016-10-12
3 &Mk IR L 2016-10-9 ST W EBEKRS 2016-10-12
4 B WA P 2016-10-9 SR W R b 2016-10-12
5 G ERAE IR KR 2016-10-9 SR AL W EEERZY R 2016-10-12
6 &4k IR C3EZ ) 2016-10-9 1R AE Wr A EMAMItAT Y 2016-10-17
7 &M IR FEKRYE 2016-10-9 LR 7E iLes B o T S - U K AT ) 2016-10-17
8  &iRik IR EREK 2016-10-9 148 76 Wr A EMAMIt AT Y 2016-10-17
9 &Mk 1T S 3PN 2016-10-9 AR 7 W e ERAMIt RS 2016-10-17
10 &H4E IR BHEXRAE 2016-10-9 1R AE WM UM RS R T 2016-10-17
1 &k WE o WETFRKS 2016-10-12 1148 46 Wr M EMAMIt AT Y 2016-10-17
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4 T, AEEIRIE AL AR 0.5 ¢, MA 50%
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2.2 XFRRAN IR WA RS PRI R R,
M, RS , R W AL TR, T, A 22 kT,
ARBRFA, SotimR A, ek iR Cxf IR & &,
PP 5 ) R B R vk B 43 il O 1,02, 1.01, 1,00,
1.02,1.03,1.05,1.01,1.00,1.04,1.02 g- L' fi} %}
MR VR WL AR A T 4 °C L/
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%, Agilent SB-C,, {4 3% #F (3.0 mm x 100 mm,
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MR K VAW (B) BB PEVEBE (0 ~2 min, 4% ~6% A;2 ~
15 min,6% A ;15 ~25 min,6% ~7% A ;25 ~30 min,
7% ~9% A ;30 ~40 min,9% ~ 11% A ,40 ~45 min,
1% ~ 14% A; 45 ~ 50 min, 14% ~ 16% A; 50 ~
60 min,16% ~ 18% A;60 ~ 70 min, 18% ~22% A;
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FERE S pL, K DU 4 254 nm, G 4K 50% HT 4
By HPLC (3 I LI 1,

t/min

5. ThERPR ;8. SRIRMR:9. WNAEAR; 19, ThER 24, WT AL TR
3L T 330 G Mb ;34 RBEH ;400 FAREER A4S, Faki
iz C

Bl £$R150% AERINY A HPLC

Fig. 1 HPLC of 50 % methanol extract of Lonicerae Japonicae Flos
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Table 2 Determination redult by RRLC-DAD-ESI-Q-TOF-MS for extract of Lonicerae Faponicae Flos

5B o ESI-Q-TOF-MS f)— 2 i ¥ 45 4k & W) 14 1
Gy F BT, B4y 7 B T W AT DLW E Ak A ) A
PR EA RRIEN AR, S P ER
2Bt 1A BT TR 24 55 4k 2 o B T A OGS
BRI L X A A AT BN . 4 R
*2,

W /min e B e MENOWEEC o SHERE
1 6.495  5-0-M kLA 2 TR [M+H]" CigH 50 353.087 8  353.0887  0.90 179.034 2
2 7.253  km [M+H]* CoH;;NO;  218.1034  218.1026 -0.80 155.0336
3 9.440 8-F I [M+H]* CieHy 0,0 377.1442  377.1438 -0.40 359.134 6,215.091 8
4 11.682  secologanoside-7-methyl ester S A% [M+H]* C;H,, 0, 405.1396  405.1406  1.00 243.086 7,225.076 8
5 13.363 k@ [M+Na]l* G HyuOp  399.1262  399.1269  0.70 359.134 6,215.091 8
6 15.286 8-FIELTF [M+Na]*  C,;HyO0, 413.1418  413.1425  0.70 373.149 6,229.107 8
7 16.132  T-F DT [M+Na]*  Cj;Hy0, 413.1418  413.1419  0.10 373.149 6,229.107 8
8 18.704 4R [M-H] " CigHy50y 353.087 8  353.0871 -0.70 179.034 9,191.055 6
9 20.176  WNHER [M-H]" CoHg 0, 179.034 5  179.0342 -0.30 135.044 8
10 22.330 K [M-H]* CyyHyOy5  721.2138  721.2126 -1.20 519.168 6,357.119 9
11 23.078 K [M+H]* CigH, 0, 413.1089  413.106 7 -2.20 211.060 4,151.038 4
12 25.133  secologanoside-7-methyl ester oK% [M+H]* C,H,0,, 405.139 1 405.1405  1.40 243.086 7,225.076 8
13 29.990 secologanic acid [M+H]* CieHy 0,0 375.1286  375.1291  0.50 213.075 9,195.065 4
14 32.039  4-0-WnnkEE Lz 7@ [M-H]* C,oH,s0y 353.087 8  353.0906  2.80 179.034 1
15  33.452  7-O-ethyl sweroside [M+Na]* C,H;0, 425.143 5  425.1439  0.40 263.101 1,193.962 2
16 34.144 £ [M+H]* C3oHy 09 531.166 1 531.1655 -0.60 274.068 2
17 34.584 42§ [M+H]" CisHy, 0 359.1337  359.1343  0.60 197.0805
18 35.067 KAl [M+H]* CyHy NO,  536.2079  536.2107  2.80 197.080 7
19 36.122  Dhikir [M+H]* Gy, Hy 0 391.1599  391.1605  0.60 373.149 6,229.107 8
20 37.968 Al [M+H]* Cy;HyO5 721,213 8 721.2154  1.60 519.168 6,357.119 9
21 39.419 kKA [M+H]* CpsHyg 054 411.196 6 411.1989  2.30 248.961 5
22 42,375 KA [M+H]* CigHyO, 4351508  435.1545  3.70 179.069 4
23 43.024  AH [M+H]" CysH,, 04 371.1653  371.1662  0.90 248.9615
24 44.496 Wi AL E T [M+H]* C;H,, 0,y  405.1396  405.1403  0.70 243.086 6,225.076 7
25  45.342  7-% vogeloside [M+H]" C;H, 0,0 389.1447  389.1441 -0.60 227.091 2,209.080 6
26 46.529  vogeloside [M+H]* C,H, 0,0 389.1447  389.1440 -0.70 227.091 2,209.080 6
27 47.793 KA [M+H]" CpHy0,  437.2392  437.2367 -2.50 415.2529
28 51.485 A [M+H]" CpsH,y 04 475.306 5  475.3083  1.80 459.280 3
29 52.914 A [M+H]* Cps Hyg Oy 475.3276  475.3269 -0.70 389.124 4
30 53.628  dimethyl-secologanoside [M+H]* CisHyO  419.1553  419.1545 -0.80 257.102 1,209.080 7
31 54.332 T [M+H]" CpH30,  611.1607  611.162 1 1.40  303.049 7,285.039 2
32 57.519 it K -3-0-B-D % BT [M+H]* CyHy0,,  465.1028  465.1035  0.70 173.060 5,153.018 6
33 55.156  Gx2atki [M+H]* Cy HyyOyy 465.1028  465.1019 -0.90 257.044 6,229.049 6
34 55.837 KJBREF [M+H]* Cy Hyy Oy 449.107 8  449.1067 -1.10 185.060 5,153.018 7
35 57.749  KBREEFE-T-0-B-D HiEIHETF [M+H]* Cy HyO,  449.1078  449.1087  0.90 287.055 7,269.044 6
36 59.189 Al [M+H]* CypHypO,,  767.2345  767.2348  0.30 608.3856
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37 59.541 AW [M+H]* CyHyOp5  595.1658  595.166 0 0.20 241.049 6,213.055 2
38 60.101  [lIZSMh-3-0-25 F A [M+Na]* CpHyOp 5951658  595.1655 —-0.30 287.055 3,269. 044 7
39 60.343 K% [M+H]* CyHy, 0, 575.2228  575.2237  0.90 713.270 7

40 61.189 SLEE A [M-H]" CysHypOp  515.1195 515,116 8  -2.70  353.087 2,191,055 2
41 62.250 H&GJFER B [M-H]" CysHpy Oy, 515.1195  515.120 4 0.90 353.087 2,191.0552
42 62.591 KA [M-H]* C33 Hyg O 503.186 4  503.1837 -2.70 415.2015

43 65.156 K [M+H]* CyyHyO 365.191 1 365.1904 -0.70 248.961 4

44 66.123 SLEFER C [M-H]"- CsHyO,  515.1195  515.1203  0.80  353.087 2,191,055 2
45 66.541 4xX%1tiFE-7-08-D [M+H]* CyHy O3 609.1825  609.1812 —1.30 301.070 9,286. 047 6
46 67.827 K4 [M+H]* CiHgO0,, 377.0137  377.0164  2.70 362.2225

47 68.684 KM [M+H]* Cp3HysNO 340.264 6 340.2622 -2.40 211.094 8

48 70.091 ffip % [M+H]* CysH,,0, 303.049 9  303.050 1  0.20 155.034 2,137.023 6
49 71.552 APRELE [M+H]* CysH, 04 287.0550  287.0556  0.60 241.049 8,213.055 1
50 71.959 KEEEABHEZ [M+H]* CosHig605, 1399.6745 1399.6765  2.00 1237.6197,943.5245
51 73.684 JRETAABIFH [M+H]* CsoHo0y  1237.6217 1237.6189 -2.80 1075.569 1,943.5266

2.6 Jrikcemsg

2.6.1 RMXRFE 435I % W10 Fosk B8 i
WO, Hop SRR R AR, AR, WA Ik R
WA T, &2tk , KBRAY, 7R A, 47
W C 4% %I B B 2.5,5,10,20,40, 100, 200, 500,
1 .000,2 0004 , 75 2 A [] 5T 12 v B 9 X6 RS TR &5 0

AN

®3 10HMESEFFEEHRMESR

Vs W R R B 2,4,5,10,20,40, 100,200, 1 000 £
5 B A [e] J5 A 94 J3E B 0 I A R S VU T 2.3 OO
TS A ERE S A, DL T BB 23 B (V) X
AT (X)) dEAT Iml 358, 4% 18 20 64 Dl 01 77 A AR OG &R
RO AN G R PR IL R 3

2.6.2 AFHWERE  HUR — S WRAEHE A R U 1%

Table 3 Regression equations, limit of detection and limit of quantitation

I et I -1 77 MR B LA E/mg L™ KR /mg L E R/ /mg L
5 AR R Y =17 656X -26 300 0.999 7 0.51 ~408. 00 0. 009 0. 027
8 ES A Y =32 516X +13 031 0.999 5 0.51 ~404. 00 0. 007 0. 020
9 iy Y =55 197X +154 120 0.999 5 1.00 ~500. 00 0.016 0. 053

19 =3 Y =21 486X - 15 956 0.999 8 0.51 ~408. 00 0.010 0. 031

24 W AU Ak o B T Y =15 792X -4 659 0.999 9 0.52 ~412.00 0.014 0.042

31 = Y =54 484X +73 212 0.999 4 0. 53 ~420. 00 0.015 0. 046

33 X4 S Y =71 407X +161 670 0.999 3 0.51 ~404. 00 0.014 0. 041

34 AR R Y =38 959X +55 349 0.999 3 0. 50 ~400. 00 0.018 0. 060

40 SRR A Y =72 565X +147 195 0.999 3 0.52 ~416. 00 0. 030 0. 090

45 S4tJE R C Y =46 022X -20 814 0.999 9 0.51 ~408. 00 0. 027 0. 082

2.3 TR A5 S A i S ERE 6 IR, 43 0 2k E 1Y

10 Bk & 1y iy 0ee oD AR RO B8 IF ) 3 F 53 & M A

Wy iy U T FRURT AR B B R) 9 RSD, 10 A4k & 9 W 1T

FARSD 49K 2.1% ,1.3% ,1.3% ,1.0% ,1.5% ,

0.9% ,2.1% ,1.8% ,0.6% ,1. 0% ; {% %4 i [a] 1Y) RSD
- 86 -

435K 0.3% ,0.1% ,0.3% ,0.4% ,0.3% ,0.3% ,
0.3% ,0.3% ,0.2% ,0. 4% , i B AL 28 K5 25 RLUF

2.6.3 HEMWIKE HEMKRER —SWIEFMN 6
O3, A3 A B3R 2.1 0T 5 gl i R A L S E
FEHT, G 3t 11 545 B 10 AR AE A6 & 9 i 18 AL Y
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RSD 4% % K 2.2% ,1.6% ,1.8% ,2.1% ,1.2% ,
2.0% ,1.6% ,1.9% ,2.4% ,1. 4% ;{553 i} ] iy RSD
435K 0.2% ,0.3% ,0.2% ,0.2% ,0.3% ,0.2% ,
0.2% ,0.2% ,0.3% ,0.1% , % B 1% J7 1 09 & & #
g a O

2.6.4 FOEMIKE  WUFE — WAL 5 F 0,
2,4,8,12,24 h gERE 5B, R A E A4S 2] 10 A4k
A0 T LR RSD 4R 2.7% ,2.6% ,2.2% ,
2.6% ,2.4% ,2.9% ,1.9% ,2.0% ,2.9% ,2. 6% ; {}
6 (] i RSD 43 314 0.4% ,0.2% ,0. 1% ,0.2% ,
0.09% ,0.3% ,0.1% ,0.3% ,0.2% ,0.2% ., HA}%3
B [E] Y RSD ¥4 < 1% , W1 LAY RSD 34 < 5% , Ui
A I AL BT TR 24 h RS E .

2.6.5 AL RS RIS R AL A 6
0y, B0y 1.0 g, 43 5IOKE % PR 8 A B BR R , 4 R IR
LR, W A SR, T, e BT R R REAT,
SERJRIR A, AR IR R C, %A G IE A $ 1 aR EK
vl VA VR & 7 0k A LS R RE A3 B o T3 L R
wl K 97.32%, 101.09% , 98.85% , 98.06% ,
98.97% , 102.02% , 99.19% , 102.08% , 98.12% ,
99.08% ;RSD 4+ %K 2.2% ,2.1% ,2.0% ,2.1% ,
1.9% ,2.0% ,2.3% ,2.2% ,2.2% ,2.9%

2.7 IROUEIERHE ST B 10 R I AR 4 AR A AR
i, 4% 2.1 TR J7 R4 ) A At o T R, 4% 2.3
B N N AL S T = 2 o T TRl iy - N = VAl o S 2]
M) RRLC FEAE4E SO W B 2, 22 AR 98 g 37 1
TR GER L 10 4t 4 5 A8 50% H R $2 U Ak 27 ik
Gy S [ B E 75 min Z AT, R EAA 26 AL
W HURRAE M B i 5 A gk e (4300 Dk U 8
11,25,40,44) fE b R R 0, BE £ 8 5 (0 1 A1
B R A 2B PR BT AR o, D) B8 B[R] DA K U T AR A
= R e 115 o I W (15 1 ol N S O
b2 TAE Sl TF 5 i 0 1) 2 3 6 W 04 O — gl b &
W) k2 UG (CRE T ER BA BsF ] R AR X 06 1T FR 34 1% Oy
1), T IE 55 45 o 0 1) 4R X £ B8 B 1) B A F i
A S50 3R BT, 45 (0 1% 05 A X O B A ) A 22 R
R T AH G U T AR A — o 25 (H 45 L Ok B 1 f
JH— 3,

2.8 HHMLEEZRAT SR b 2 i 4 S0 RS AR A
FEVEH RS (2004 A Jz) X 10 Jik i s Ll AR, 6 Stk Rl
A Hb ) A AR AE A 6 LT e LU AR AE 1 48 SRS AT
AL EE S M o 45 SR B IR L 2R 7 X A AR AE 25 4
AL EE 5 17, 359 > 0,975 5 3 g 7™ X 114 L 48 48 245 14 A
LR B4R, 34 < 0. 635 5 13 B 4 4R 4K 24 4 o3 it 47 #F

B2 10 #kx& 4R HPLC 540
Fig. 2 HPLC fingerprints of 10 batches of Lonicerae

Japonicae Flos

S o 2 ) AR AR A < R A 2 A o A o F O
R TS FE MR WK 4,

F4 AEFHMERE.LRTE HPLC Y EEHAMETE
Table 4 Similarity calculation result of different areas Lonicerae

Japonicae Flos and Lonicerae Flos

1 0.982 1 0.975 1 0.575
2 0.978 2 0.997 2 0.599
3 0.986 3 0.989 3 0.596
4 0.990 4 0.995 4 0.632
5 0.992 5 0.968 5 0.592
6 0.985 6 0.984 6 0. 625
7 0.987
8 0.976
9 0.982

10 0.979

2.9 BRSNS RIIE W10 HE 7R, 6 HE R 4
HRAE 6 HEILAR AL (G ) L SR AT 2. 1 351 F J 2 il 45 fit
T, R T 203 TO0 R 8% 45 1R 20 5 HERE A3 T, 5
HE B A 10l fk A 4y 6 R 7 0 TR AR [0 090 5 R 4%
L E i & B RILE S,

FH b 3 22 VR 1 4 SR A R L AR AE o 8 25 B 7
PR AR IR, HE— 25 %oF H 1l 2R 4 AR A AT R 42 AR AE AL
SARIY E B B i, LR 3,

gEAy S R 3 B ol LU Y, 4 4R A6 Al AR
A6 10 Bl 32 B Ak A AL A A L . R
R T 4 A I T LR AR v R 5T 4 B Ik
7 16.21,16.06,16.57 mg-g ', 46T DL I
P TR A i S T L AR AR 5 S 4R AE IR TR
1 4R A R C & 50 B T
6510 Fh A% 43 B9 8 B 20 MO R L 1l R 4 AR A
(26.85 mg-g ') > I HH A M AL (26.55 mg-g™") > ]
P LR AE (24. 91 mg-g™') o
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Table 5 Content determination results of areas Lonicerae Japonicae Flos and Lonicerae Flos mg-g !
7 TR sEER WHERR  SERTE WAL TERTT AT Sadit ARET RgER A RmERC AW
41 0.95 18. 31 0.32 0.22 1.36 2.02 0.82 0.74 2.55 0.63 27.91
7R 2 1.40 17.38 0.41 0.12 1.99 2.36 0. 67 1.53 2.48 0. 66 28.99
17 3 1.05 16.23 0.31 0.19 1.29 2.76 0.76 0.83 2.36 0.50 26.28
7% 4 1.12 14.47 0.35 0.22 1. 16 2.45 0. 66 1.31 2.64 0.75 25.13
%S5 1. 15 16.24 0.41 0.13 2.52 2.07 0.85 0.85 2.46 0. 64 27.31
17 6 1.27 14.34 0.34 0.22 1.36 2.60 0.93 1.42 2.21 0.70 25.39
W47 1.35 17.49 0.39 0.23 1.41 2.21 0.77 0.93 2.24 0.59 27. 61
1% 8 1.21 15.17 0. 41 0.17 1.32 3.52 1.13 1.29 2.33 0. 64 27.20
W% 9 1.31 17.03 0.42 0.13 1.12 1.01 1.25 1.67 2.17 0.58 26. 68
14 10 1. 06 15.40 0.36 0.19 1.22 2.65 1.08 1. 14 2.42 0.48 25.99
g1 0.99 17.19 0.43 0.22 1.13 2.81 1. 06 1. 07 2.20 0. 65 27.73
i Fg 2 1.21 14. 37 0.37 0.10 1.72 2.03 0. 66 0. 69 2.84 0. 69 24. 68
R 3 0.99 15.02 0.31 0.22 1.42 2.55 0.74 1.27 2.48 0.48 25.48
e 4 1.25 16. 19 0.33 0.17 1.20 2.24 1.22 1.17 2.79 0.61 27.18
EE S 0. 84 15.22 0.41 0.13 1.25 2.81 0. 67 1.39 2.55 0.74 26.02
Eg 6 0.96 18.38 0.36 0.21 1.16 2.28 0.88 0.83 2.47 0. 66 28.21
W1 1 0.45 15.03 0.33 0. 09 1.36 0.56 0.77 0. 67 3.15 0.85 23.27
W rE 2 0.62 15.78 0.41 0.09 1.82 0. 68 0. 60 0.40 2.51 0.72 23.63
HE 3 0.83 17.53 0.32 0.21 1.35 0. 64 0.74 0.63 3.04 0.83 26.13
I 4 0.55 16.40 0.36 0. 14 1.54 0.56 1. 04 0.68 2.74 0.80 24. 81
WHrE 5 0.70 18.27 0.33 0.19 1.73 0.54 0. 69 0. 86 2.93 0.57 26. 81
I 6 0. 67 16. 41 0.36 0.18 1.47 0.72 0.96 0. 60 2.63 0.83 24.82

4 50 . KRB IRAE R R 8 i, B 0.5 ¢, &

JEH S H /mg 'g'l

B3 WK TEEREMPTLURENEFER S SETLE (2 £,
n=3)

Fig. 3 Comparison of active ingredient content of Lonicerae

japonicae Flos and Lonicerae Flos(x +s,n =3)

3 itig

3.1 PRICRMEMOLAL R BRI B PR R
SRR L TE TR B2 AT AR A3 0 B Hrh B A T
B o ASF SR SR FH A B O T 4 AR AR 6 M 1 40
() B2 B, () B 25 25 1 4 O R0 L 4 B TR] | i Bk 8K
EASE SO G E A
.1 BRPUAFIM L
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B AR AL 2581, B b, ad

100 mL. H ZEHEIE b, 2 Bl A S B, 70% & B,
50% L. WE,30% £ W, HEE,70% WL, 50% B2 A
30% H P 50 mL, FRE . &8 75 $2H 30 min, F$2 U
FHS JE R T B . AR O W, $E S, 0t 0.22 pm
A DLUE I RS 2 W 10 w3 A e A5OHAR (354X 7
Bro L8641, R H 50% HY B AR R 4 B
B, B I 2 A5 5 B0, BOAS 52 I HE B 50% W B
Y $2 O 5 o

3.1.2 PRERETE AR AL RS B AR HCAE R AL B R 3
By, 50y 0.5 g, # 100 mL HIEHEIE i+, A 50%
H P 50 mL, FREE . 430l 7 #2 H 15,30,45 min, H
P WO R HD R R Y BT, BB O W, $E ),
0.22 wm A HLIUENE, K % W L 10 WL 7 A i 2808 A
GG o 45 BoR 30 Fil 45 min $EHRCR & T
15 min,{H% FH 30 i1 45 min 32 HUICHH B 2% 1), i3k
FEI [H] AL J 1Y 30 min Ak 4 U TR]

3.1.3  RRERWEmAL KRR AR OR 3
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By, B4y 0.5 g, & 100 mL HIFEHEIEI M A 50%
FBE S0 mL, PR, B A5 42 X 30 min, F$2 Ui 50 4b
FEVCR Y BT i B RO AR AR AL 1, BB Y
BRI TRIRE 7 ik R AL B 2 YR, 3 AR SR RE A 2 R0 3,
IR 3 FRRES, A BIREAT 3 0. 22 pum AT HLUERE , A4
B0 WL A S BORAH @5 . AR EoR,
FEAn 2 RT3 f0 35 15T JLF- T B S A €0 3 0 1 B, 15
B 4 A B P S 1 R IR BIAR 47 i R BBOICR .
3.2 @AM AR KB T Unitary Gy
(2.1 mm x 100 mm, 2.8 um ), Agilent SB Cj
(3.0 mm x 100 mm, 1.8 pm ), Agilent XDB C,
(4.6 mmx 50 mm, 1.8 wm) F1 Accucore Cj
(2.1 mm x100 mm,2. 6 pum) , 34 ARFEZEH C, 14
TEFERT 4 B AL B2 U Y o B ROR SR R, R A
Agilent SB C %%+ (3.0 mm x 100 mm,1. 8 um) B
Iy E RS ik L, R, B Agilent SB Cq
@iEAE (3.0 mm x 100 mm, 1. 8 pm) XJ 4 8 AE 42 L)
PEAT GG I3 8 3 Ao A B AR SR Y v Ak 22 3 52 2%
ZHE A IR, BCR T VR B G BT 1 2 -
IKAE R TR BIAR , o6 B V0 X 4 AR AL B2 U R AT 43 40T

H T 4 B AL R S A A PR S R A 2K 5 TR P
g1, WA by 4 FE L 75 JETE I Sl AR Hhoin AR K B
kI AL 58T K AR R 2 AR T 43 51 im A AR TR
He 4 6 2 (0. 2% ,0.5% ,0.8% 1 1.0% ) %t 4 48
AEFR Y €335 43 25 00 52 A, 25 SRk BLKORE Ao A
1.0% H R A1 Z G A 1.0% R B €0 33 g % ik
PERIF I RLIR B To o A o3 o 53 4h, 6 Jm M A
WA TR BE AE 25,30,35 °C BF LA, Y R R
30 C I, €8 3% 0 Sy 1 5 0 R RS UF o 7E UK
b TACE B R I 8% 25 5% 4 2R O TR N TR K
(190 ~600 nm) T~ (4 5 4h WLz 9 <, 45 R & B, 78
254 nm &R B RA WY, H & L&Y B A B
1R 53 18 5 PN R AR, DRI 4 254 nm Ay 4 R AE 42
V&L il

it 4FE 3% , RRLC-DAD-ESI-Q-TOF-MS 4 K gt )~ =
iz T 24 S 5207 Z2 3 W 2 BT M08 I ROR AT DLy
R HRGHRS 2 Z2 o BEAT HERR S E o AR5 RI ]
RRLC-DAD-ESI-Q-TOF-MS $ZA X [ A< T8 M 5 R AE 1k
N HEAT TGS IR E) ST RR AL, K
R RE S Y 32 Fh AL Oy o ARG AR S T I
IRIE M A RAL 0 246 broE SR SR, itk — 2P
SHAE BT ERHESR AL T O AEOR SRR
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