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Fb2ErERE, MR Kb TR 2 . & . H 9% ah R ik T A4, 431, CD AI4rFiRBIHL
BB AR Z Bk 2 TAEB B2 2608, R | ek | ik | NMR OBIE | i
T PR R ST CD BRSPS LA & % MWt JLAE RIS M R &, LA B-CD
(N, AT R de k) iz 7Y (B, T B-CD kst 22 HLas s/, 30N a6l 32 SRR, o 5k
RALAZEE. «-CD BA —& MR, (DA RN, PRI S A BR. y-CD A5 & i
FERE KA I, RE A RIS, H y-CD BYFEMES /N0 IR /N, R A A

TR ERER (BCO) 1E N —Fh LR Y AR, 760 B aislia & Z g H. 20 tH4 80 4F4L, Kato
GG FIF CD A BCG H R A AR B, HES TE y-CD AY4EIERE S, {H y-CD 5 BCG )
A EAE T AL EHUBEARE WARGE , HAR A S & A 038 0800 B — B A 15 BRI 1 i .
I, %t y-CD 5 BCG ZMIMIER =, SR ENZ i /E- Mo, xF T y-CD 5 BCG
Z A EAE M2 AR T, dE—25 583 y-CD WAl s 5 ik AR KR S R A S22 A 2 3L
AR UV-Vis S fI AR B R S AR 9E T y-CD SR RSGMAE/EN, 1A T & fh
FIkEAE | AR K H R ERARAL, B T A WIIE .
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Unico UV-2000 AU 4h-0] WA T B ifg—1H MP-501 A BRI EEAS ; Bruker AV-500 HUAZ#E
PRI ; Boman FALA2000104 FT-IR J&i%4%. y-CD(Sigma 23#]) 5 0.2 mol/L AR Wik (pH =4.2) ;
5 mmol/L BCG ¥ ; 1 mol/L £H1% ; 256 B R4 o b ali, S256 K o — WK K.
1.2 LI
121 B4OEiEE  HEMBI 4 mL APEERZEMIE ., 0. 1 mL 32 | 0.2 mL BCG R FII& & 1Y y-CD T
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Ik

T, fff y-CD 5 BCG WIEE/R L &AL, IREA), B8 20 min 5, 76— MRE F I E 4% R
MR IO,

1.2.2 ##idikE HEEN y-CDET D0 BRI, fREainfia, IMAE RN EAERSF BCG, fff
BCG 5 y-CD WFEE/R R 201, s, A 2 h, DL DSS AR NARINE.

1.2.3 ki HiEEN BCG 5 y-CD LUK I 12 5 & TR P AF A ES JLor 50, 5]
MARGY, SRIGHEINECEICK OB, IR, FE TR Homii 3 ~4 min, FHAR AR, 8
HEMURER R N TE K. PR S EEE SRR 3 Rk, DABR AR R Rk BT ES TR,
F50 CF4E3 h %M. R KBr ¥t y-CD ., BCG LI R ALAYIER, 4050 5E 21 /M.
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2.1 ZHNFIRSAXEZAREEWHIFK

TEER N 43 3 AR EE /R L BCG 5 y-CD IRA WIS GRS, 25K 1 Fs. mlL
R, WE y-CD WREEAYIGIN, W BEARNE K, thBl TGN, JUHAE A, =640 nm AL, 1458
BCRTCAI . M —IR RGeS BCG Y& BIMEISER 3 A v-CD IEHN, S35 y-CD 2SN IS
BIEHFERS IR FRAEBIIA L, XERWY] y-CD(H) 5 BCG(G) ZIAIAAE T AHHEAEH]L
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Fig.1 UV-Vis absorption spectra of the BCG at different Fig.2 Continuous absorbance variation plot of y-CD
y-CD concentrations and BCG mixtures
[BCG] =5 mmol/L, pH=4.1, 25 °C, a—g. n(BCG):n(y-CD) = Room temperature (25 C); A = 640 nm; ¢ (y-CD) +
1:0, 1:1, 1:2, 1:5, 1: 10, 1:15, 1:20. ¢(BCG) =1.2 x10~* mol/L.

2.2 FERESTNENESSWHIAR

TEZR, A =640 nm Fl ¢(y-CD) +¢(BCG) =1.2 x 10" mol/L B Z4E T, LUMA y-CD HiJ5 WG
AEFLAE AA X BCG (B IR S BVE AL, 1531 y-CD-BCG WA fkazit ik b, IR 2 ol &,
AA (IR AEXS I Y EER FEA 0.7, GIEBA T y-CD 5 BCG JERL TR R 1: 21054,
2.3 BAEEHAREEIER

R .21 TP I5EE, AN IRLEE N y-CD Hl BCG Z IRl Gl B2, 44 3Chk[ 12] i Jr it 5
HEAFRE TZEE8YNaEHE K (R D). mR1 T, BERENTS, 6k R0aE 5%
BTN, ST RERE TR A%, AR SN CD 23 I N EETHE A KA, (4 W) R FEE MR

Table 1 Formation constants(K,) and Gibbs free energy change( AG) of the inclusion

complexes of y-CD-BCG at various temperatures

/K K/ (mol =2 - 1.2) InK; AG/(kJ - mol 1) T/K K/ (mol =2 - 12) InK; AG/(kJ - mol 1)
273 1357. 50 7.213 -16.36 298 315.02 5.753 -14.24
289 529. 61 6.272 -15.06 308 182. 80 5.208 -13.33

HI AN R BE T A4 5 B A K TR AR EE T 1935 1 0 B AB Bk AG = - RTnK,. fRIEA: AG =
AH -TAS, AG/T=AH/T-AS, ¥ AG/T Xf 1/T AEEl, SRIG—IKENMERIH T L y = —39. 988x +0. 0864,
AT R EIRNR A AH, #8EEH AS( I 2).

%2 ATLUEH, A RIE AH AFE, WG BE —ad #; AS MIEE, HVEE
ARRERDRSZ RS, BOKMER o K 15 AG IfE, RIMA RN SRR H &R
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Table 2 Thermodynamic parameters relevant to the inclusion of BCG by y-CD

Reaction system AG/(kJ - mol 71) (25 °C) AH/ (k) - mol 1) AS/(J K™t +mol™!) r
y-CD-BCG —14.245 —39.988 86. 400 0. 996
2.4 ZHEHIRTR
FERR1.2.2 FAYSEE I AE y-CD ZEAA RS AY 'H NMR 5. 4 y-CD 84 BCG &, F 58
T AR AR R A TR AR A (2R 3) .t T &R ST X5 BRMIRS P9 0 & -1 B/, (175
H3, H5, H6 AR TRtk B B sh; 2T, HL, H2, H4 SR F AR (LA 2%
FARSF BCG BEPT N H3 AR R i A, o nl AN HS Al H6 AbE/INCTStdfi A, 8 77 A R -1

Table 3  Chemical shift 6 and Ad of protons in y-CD under the existence of BCG

H1 H2 H3 H4 HS5 H6
d,.cn 5.157 3.705 3.980 3.633 3. 894 3.912
3,.cp-BCeG 5. 140 3.683 3.925 3.620 3.839 3.875
AS* -0.017 -0.022 -0.055 -0.013 -0.055 -0.037

* A8 = Oy cppec — Oycn-

BARSF BCG BRI AN L EIR FR A8 kA TR K AR 4L, 435120 0.179, 0. 164,
0.124, 0.109, HAS R TALEUN. Jktéé%%%éﬂﬂ—clgtg—/soﬂﬁﬁﬁfﬁ y-CD [y4as Jis, i Ta) 1R H g i

ZilIEeiar] N
2.5 SFEM

i y-CD 5 BCG MPEA K, SR Hyperchem 73 B4k {4 ( Release 7. 5 professional, Hyper-
cube Inc, Waterloo, Canada), X} y-CD #l BCG MIAHEAE AT 140 F J12#8BL8L, FIH AMBER 7+ /)
YRR R BEATORARN (ISR : 0.1 kJ/mol + nm). &l 3 2 y-CD 5 BCG WA 1ERIN /3 FRHU/R ZE.

B fE b & 3. (1) FAK y-CD MIZAK BCG BE A 3h & 4G 1EH], BCG Hh i3 141 ( —(lgcg—/so:)

AEH AHEAN y-CD BN, 55 SO0 il Lo e T 45 R Al LA, 1% T ml RE A A G 2L AT
E RIS BCG WO 5 i1 Hh B (L0 5 (2) BCG PR EREMI ST y-CD 40 7, 5 y-CD
SrFrE A AR HERR AR, 8175 y-CD 43 F R AR 4540 28 B i 25 AR T RAL A BARMEE A2+
P, T EL i TSR BHAON , Bk T B o7 s PR FE A NI 5 (3) FEHIA y-CD YR 1 i
/NE S BEA AR R I A SBE AR 2 5 (4) BCG 437433 y-CD 53 1 W 3t 5 4 Mt #E A y-CD
SN, —4rF 1 y-CD Al A A W53 F1 BCG, X 555 B /R LR A o3 B SR — 3
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Fig. 3 Schematic diagram of molecular mo-  Fig.4 FTIR spectra in the region between 800 and 1600 cm ™'
deling of inclusion mode between 7y- a. Pure y-CD; b. (y-CD)-BCG inclusion;

CD and BCG c. mechanically mixed; d. pure BCG.
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W WSO (R 57 BT, B BCG 3 81 (8] 4 154k d) oGy i i ide . —S0,—=:my 5y LR 8h i T 570. 8
em ™, XFRAAAEIRSNALT 1137.8 em ™', AXFRIBLEIRENALT 1350 em ™' 5 FRIAILBAAURAL C—H i
SMREIAL T 762 em ™' WIBGEATTEAUIR S PTG 1 (] 4 154k o) hBEA B RAAE, RS T
y-CD MLl i, (A A YIS E (K 4 1528 b) b, XI5 (762 em ™) FEATH S T 84 TR KA
7% (1380 em™ '), iXJEH T BCG Fl y-CD /=4 T M EAEH , BCG #4r3EA#EA T y-CD M= I, A
BE R R AR A L R T AR TE , VTR BENRSS . H o TRENAS R S a8, X IER T E A WYL,
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Complexation of y-Cyclodextrin with Bromocresol Green

LIU Hong', GU Zheng-Biao'”", HONG Yan', LI Zhao-Feng'
(1. School of Food Science and Technology,
2. The State Key Laboratory of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract UV-Vis and continuous variation plot method were used to study the complexation of y-cyclodextrin
with bromocresol green, and the stoichiometric ratio of the complexation was to be 1: 2. Thermodynamic analy-
sis results show an inverse relationship between temperature and complexation constant, and the change of en-
thalpy, entropy and free energy of the complexation were — 39.988 kJ/mol, 86.400 J/(K + mol) and
—14.245 kJ/mol, respectively, which indicating that hydrophobic effect was the main force to form the com-
plexes. y-Cyclodextrin and bromocresol green complexes were examined by nuclear magnetic resonance, infra-
red spectrum and molecular modeling analysis, and Ll 121/30: was may be the group included in y-cyclodex-
trin.

Keywords vy-Cyclodextrin; Bromocresol green; Complexation

(Ed.: H, ], Z)



