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Abstract

The fluorescence spectra of the three-dimensional fluorescence spectra of the boiling liquid of
Scutellaria baicalensis Georgi in 450 - 530 nm and the relationship between the fluorescence in-
tensity and the concentration and temperature were studied, with the fluorescence photometer
RF5301 (SHIMADZU) made in Japan. It’s found that there is a kind of fluorescent component in the
boiling liquid, and the best excitation wavelength is 492 nm/534 nm. The fluorescence intensity
increased with the concentration of Scutellaria baicalensis Georgi boiling. The regression equation
between fluorescence intensity and concentration was y = 0.213x + 145.68, and the linear correla-
tion coefficient was R2 = 0.9746. The fluorescence intensity decreased with the increase of tem-
perature, and the location of fluorescence peak did not change. The regression equation between
fluorescence intensity and temperature was y = -2.3428x + 442.89, and the linear correlation
coefficient was R% = 0.9976. The results show that there may be a fluorescent or fluorescence
component in the baicalein solution. With the increase of temperature, the fluorescence intensity
of the fluorophore is reduced. This experiment provides experimental basis for qualitative detec-
tion and analysis of Scutellaria baicalensis Georgi, and has a certain reference value for the selec-
tion of excitation wavelength in the diagnostic technology of light induced fluorescence.
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1. 5|8

% (Huangqin, Scutellaria baicalensis Georgi) N JE KB AR5 TR Z B L) 300 271,
W, REA 100 ML E, BN HEZA 7 Mchal]. BRIRELSE B2, M
R LIEA, [REERK, ZEERHM R —, PERAGMBAEETREETE, A, 0. 5,
Knsz, FHIEHRE. ERERE. <IaMThae, X2t ez, mAET. SR00E. &
IRREH RIFDIEC SRR, mEFES SN, mER, JUEE R, S, mE5HER. -
BEEEERT . PSR, NP, RRER . BumiR e G5 A R R . 3250 i
JE B FUR RIS FIEL PUd e @R IUEZESER . IGR B EERTT /N LS IR E &
e FERERF R 1BHERE R SRR, BT RS, BRRRA BT 2 S RN ok
AL T R RGBS IR 22, it — i ST S S R F A Bt S IR B A

I8 A I 35 25 i 7 vk R B k. )2 AE(TLC)E . S GRAH (i (HPLC) . B IR
FHLIK R (MECC) KB40 F Pk (i VA (CEC) 28 [ 2], (il 5 V20l 3 7 B K M M o it ], 5 22 4
EE, DGk EA R 5 WA PR £ RN OGO BEVE R A RS & g, AR5k
fEE AR A, D254 58 M B0 R th 25 0o Rl g R HEa Tz (3] EFFEE[415R A HPLC
Ta SCEI T 7 VE R AN R 77 R A KT SR B 25 256 i A 2 B 3 AT AN, 1207 VE R 48 S0 A B AR AR
AT 5 T M R A AT S A X s BREEAE[SIRALLAMGE 5 4R RSN ROR, e
ANFERV O LA, ORI AR RN, 2 AT ANRHAIE B R AT T PR A R o0 B A s AN
FICR s RN RO (] AR 2. SRS AE[6 M FT-IR RAEWT T 1 305 2584 Sk $i
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P2 oy, e 7 DRI SE S 258, SR B 2L A6 (FT-IR)I € H 254 LUAOKAR ML 241
DRAL. BT, EWANCAH LR T 2D FERRIE, B4 5% b 255825 W 5 77 T R FU AR IE
AR o ASCR A 96 W e 35 B TR RN A SR K RO D 45 7 DI B 96 /K SR BG4 — R OB 3, T
PAFH T35 5 058 PSRN 986 o 3E B i, IX AT OB 557 10 4 0 A2 BRI FU 4R Ik b B

2. KWERSHE
2.1. LRSI

FEfh: IRV KR P2 (B AE) T ES . Semi = [ i 280K .
{X#&: RF-5301PC %665 iH(H A B8 Shimadzu). H7RF HE. R .

2.2. SEWFE

1) BRI R RIS 5 g, WHES ok Ja B Tt v, I 100 ml Z8 187K, In#hZ 3 20 min,
A G 2 IE A AR, o P E 2k .

2) W2 ml bRofEdsis, MR BN 3.33 o/L AR, WISE 450~530 nm UK K 6 61E .

3) XFEE S PIARAEE AR A TR R, ARSI 1. 2. 3. 4. 5. 6 ml 23 AT 5 ml Z81/K P (K
FERIRN 1.67. 2.86 3.75. 4.44. 5.00. 5.45g/L), 7 HI5E 566 o

4) 1E 100 ml (975 50 H 2 BN — 58 WR BE (14 3 25 2 Wl 0, FHPRE KT K8 I, 43 31 20°C . 25°C
30°C. 35°C. 37.5C. 40°C. 45°CHIZIILIE.

5) BUBIRESS 5 mL, H H A S5O RF-5301 BHTRI . B0k %K T 450~530 nm, 4%
WG LN 450~530 nm, SRAE[AIRG 0.5 nm, HAFEHEE: super, 52N 5 nm.

3. ERESH
3.1. BEZHETEIE

B 1 KR A S KA 9 e e i, SeaG % B 450~530 nm YU, 425N 5 nm. & 1(a)A]
DAE Y, RIS 12 EE AR IE— AN R A X3, KB EZ 490~650 nm. 7E 450~464 nm 3G H Py,
3 5l FAS TR K FRTOR ' R S OR PR 3 25 /K R, IR B IUR K IR B A K I A A — N9l LA
H 534 nm Ak BTSN BE S HOR A AR AR, T B A O DK AN A T e, AT AR E
534 nm 4RI,

1E 450~492 nm YU FE N, BEE ORI R, JalEhr AR, SOGRAEIRMIE . BRI N
492 nm I, 534 nm AL T GIETRE RS TR, 7F 492~500 nm JEFE A, BEEBOR B B K, T I R BT
N o

1 ARG B I = 4 R S e B, R AR AR N EOR B K (lex), YEFEITE 450
nm~530 nm; AR N R BHE K (lem), JEHEITE 450~650 nm; %< 658 EVE HTE 0~1200, KW IGIEST N
(7R HEHRIE N 548.66, SRR RFIEHRE . B 1 IR, FTEEH R e e A
(1, BEALTCIRE RO, BRI KALT 492 nm, KEHEKALT 534 nm, WOIGIEE A 548.669.

MR R = 38 265 7K T T e T R G v LAAS 3 7E 400~525 nm P (G TT DUOR 996, SRR iyE
FEI 4 450~500 nm. 455 SIRTE 492 nm H IR KB, PTANEAC A 534 nm 175 56 AR I IR e A UK
JEPAY 492 nm. B AAERUR BN dex/Aem = 492 nm/534 nm.

SHTOOEIE R ML R IRSERE, KPS YRARM S Z2NER, BAREY, PTLHTE
LRSS PO RAORIERIEANMIELL, EGE D NEE AFRRHERfRS—E, B
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JRAEAT AR AL E AL R T AN FRAE ) = 4E 56 R SURIE . I8 Lh B = B9 TR ST IR %
TGV L BTG IR L, T LUK o 2444 1 S D EAT S50 0t He i B 54 PP . = ZESOO0E RN
T 9N 9 R B A A AR S B AR A 00 DRI T BE SR A4t EL i B oG 1 AN ) 20 O D B8 e B 1Y
JeUEAE 28], PRILAT ARk Bk v B 24 BEAT %2 5E

SRIG A S PG A AT SR AL T ARSI AR, XOBEE S SOOI W EOR Th R G K ik
HA—ENSHhE.

3.2. RABESKREZEXER

P SIS 6 U AS RV FEE R BEMRIRCN 1,67+ 2.86+ 3.75. 4.44. 5.00. 5.45 g/L)FIEE%: &K,
73 S AT SO

U 2(a) AN [RIA FE B 55 28 0 VR RO 6, FERIE BB 510 nm~660 nm; 4] 2(b) Ay 38 5 2 W 1R R 5
Jeith, BT 460 nm~520 nm. MK 2(a) AT LR B, Bl IR SORIE A BAE, T RnR I
W5, {HIRFE 5.00 g/L Al 5.45 g/L (KZE 514/ ) 2(0)5AIE 1, AN RV 3 % ¥ 0 7E 8] 8 SR IR I 492 nm
b, FIEIE R K A AR . 58 o X A R R,k 1

1000 530

1200 oo

=
o
S
S

®
=3
=1

@
=3
S

>
=3
S

)
=]
S

Fluorescence Intensity

X S .600
o 550 450 L L |
EX (nm) 55 450 500 550 600 650

EM (nm) EM (nm)
(a) (b)

Figure 1. Three-dimensional fluorescence spectrum of Scutellaria baicalensis boiling liquid
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Figure 2. Excitation and emission spectra of Scutellaria baicalensis boiling liquid at different concentrations
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Table 1. Excitation, emission wavelength and fluorescence intensity of Scutellaria baicalensis boiling liquid at different
concentrations

1. FRIRERSZRHROME . LR KMANIRE

WRE g/L BRI dex (nm) REFPEA Aem  (nm) WeGHREE
1.67 495 533 286.49
2.86 495 533 469.97
3.75 495 534 545.47
4.44 495 534 597.68
5.00 495 535 660.61
5.45 495 534 680.18

MR SEOe s K K 2 ATA0, BEE TS IR TR, TORMRBE tIRHIE K, HUORImE 5
BB E BRI R RIS 1, SOLTRIT 5 35 25 R P R BT A3 B 7 2 y = 102.13x + 145.68,
LEMEMISE RECA R? = 0.9746.

TER ORI, S HIDECIETE . W (AN BEIR B (38 K R AE A8 1k, (HEGHRRE R AR
WK o MR IR ZO T %, 2o FH MY T2 A EAER, (2 eamB sy, BRAE
TN K o VTR PEE [ SO 2 3 B R Y BTVR FE AR AN, R 5 ol o B A AR S e 2

PR GIRPE 2 18] (M 56 RN R 2SI 52 BT PR 7 SEaR LA, (R B LRI 52 35 25 i 415 16
B, AL ORI X I, IR TR BB X R4 A A B AR, I LA Rl R 4
s AR SR RHR AT o

33. WA BESBREZENXR

7E 100 ml FRI28 0 20 N0 N — 8 R PR B85 A VA (Gl P2 SR B0 0 B 3.33 /L MBS XV, RS
KT A N, R THI E S BGREAE 20°C, 25°C. 30°C. 35°C. 37.5°C. 40°C. 45CRIFES M, W
E R

S T8 BBV I B AR EUR IR 492 nm, #2520 ] 510~640 nm, R ETEE 0~450. W1l 3(a),
TR KRB IR LT R, DOGIEN B, R RWAKR, FORmEEERERE . ¥ 3(0b), ZRES
PICIRE RN R R E .

MAE SRR 5 2 K 3(byrI N, TEAHENSUR KT, Bl 25 &R B 0 T, 9 e P
N, HHOERESEE RAM SR, RIER 2, FOURE S ERRE SR EIE RN y =
—2.3428x + 442.89, BRI RECN R? = 0.9976. SLIGEEL 40 CHENIIE &, ARNEEGFE, 7Gs0E
4 349.96, 52 HEMZEAK.

BEAE TR T, BRI UG W T AN AT I AN I A A4k, H LB B 55 o 't ok i UL
FERITEmh N, U2 iR A ER R 2 SRR Ay AT RE R A T ARk o IR PRI 2 PRI 43 A e AR
B, SEEOGRMN, BRI, TR LT S GRS BN BT K B SO ER BE RN 9] iR
FER T PENRe & A . BT, /T RIFaahae g in, M K T 5601 58 A 7 TRk K
IbL2s IREEREAC, 20 FRISFRAIBNRERCN, 965 T 5500 o R K LRI . B 5 AR
A 18 S EEOR BRI I O, AU 98 6 B AR Ak, FLah i 0 T B R R it — 2D
M BARFIE A R AR, T BB RN I
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Figure 3. Fluorescence spectrum and linear relation of Scutellaria baicalensis boiling liquid at different temperatures

Bl 3. TRIRERSFFH RN ICEMEE X R

Table 2. Excitation, emission wavelength and fluorescence intensity of Scutellaria baicalensis boiling liquid at different

temperatures
2. FRIBEERSRHRIME . KR KMINIRE
HECC) BRI dex  (nm) REHEK Jem  (nm) WeGHREE
20 492 534 396.07
25 492 534 385.00
30 492 534 371.24
35 492 534 360.91
37.5 492 534 356.56
40 492 534 347.99
45 492 534 337.74
4. &g

SEIRHF AL T 450~530 nm 8 B P9 K PP= 5 A R N 2O, DRSO IRIE SR IE | RS A%
Fi SCBO AT LU RS e M S B R TG R E B b, X TR SR 2R A — e . 13
(P AR 7or

1) FAES BB P EHE —FI M r. ZH ST 450~492 nm BORBKTEEIPN, BEE A IK 1
R, RGN BAE, R IZHIEMR. MR Ky 492 nm B, 534 nm Kb #5805 58 FE 55k
1E 492~500 nm R ACTE B P, BEA ORI IR, 2RI B RIRE R A AR B, (H 5% M 5 B S T ik
No BURAEBUR KA Aex/Aem = 492 nm/534 nm.

2) PWIHRE SERIRIE MO0 R . AR 38 2 AE [ e WO K 492 nm &b, 266 1
K or i B A F], (H 5k B 5 TS IR BE (MG R I K, SRR 5 S R I R B 2 R AP 2%
AR y=02.13x + 145.68, ZEMEAHSEREN R® = 0.9746,

3) WIEHEE SV IIR S Z R R R . RIS TE 20°C . 25°C. 30°C. 35°C. 37.5C. 40°C. 45°CH,
BEE R IR, SORRREEBRERN, SO BAL, HUOnmE SIEEREMERR, y=-23428x+
442.89, ZEMEMIKRECH R = 0.9976. KM, EEFE, S THFHshfesm, MK TRes 75
R R R RIS, FORBRERR: RERRR, o FRFshaemN, SOb T 5V R T i
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FEATS, AFIEEE. RS AT R[], BRI AR LR, 2016(4): 128-133.

FBER. ARG FEHTE TR BOEE TER K SO AT [D]: [t 22 Ar iR 3] A7 50 I ARIE K,
2008.

g, 2F5A, THRIW, 5. PKEIRINZOERE 7], J6 TR, 2012, 41(1): 107-110.

T, ARG, B%EE, S5 AT HPLC RGUEE M3 S &M 2456 S ARE L M K SRR 7 [0]. 25200,
2013(12): 1951-1960.

Wi, X, ZEEFe, & S ARFREITOT IZLAMDE R E (D). o [ S8 71542 35, 2015(22): 77-81.

£
SRS, BB ORIV A7 FT-IR RAL M FE[C// 3 = Jo r B o 245 70 it 2 R 2 B v o rp 2 B AR [ s
PP A RIS, bRt B E R A P 2R Bl R 2y, 2012

MFREE, R, AR, % JOLOMIEIM]. 58 2 iR Jbat REEEHRAL, 1990.
YWahy, TR 2O EM]. 46 3 M. 6ot Bt 2006: 154-159.
FIRF. ARMAFE R E SRR R S AL [D]: [ LA 30]. M F M iR R, 2009.
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