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Hyperchromic Spectrophotometric Determination of y-Cyclodextrin with
Bromocresol Green

LIU Hong !, GU Zheng-biao*''?, HONG Yan', LI Zhao-feng’
(1. School of Food Science and Technology, Jiangnan University, Wuxi 214122, China; 2. State Key Laboratory of
Food Science and Technology, Wuxi 214122, China)

Abstract: In this manuscript, a easy, economic and efficient determination method of -
cyclodextrin (y-CD) was developed based on the principle that y-cyclodextrin (y-CD) reacted
with bromocresol green (BCG) to form BCG-(y-CD) complexation at pH 4. 1, which causes the
hyperchromic of the BCG solution. The maximum hyperchromic wavelength is located at 640 nm.
The optimum conditions of the reaction, the influencing factors and relationship between the
hyperchromic intensity and the concentration of y-CD has been investigated. The optimum
conditions for measuring the y-CD are as follows: pH 4. 1,BCGconcentration 5 mmol/L , room
temperature and 20 min reaction time The concentration of y-CD is linear proportional to the
degree of hyperchromic (AA) at the range of 0 ~0. 3 g/L. The regression equation is AA=
1.032 7C,cp{g/L), the correlation coefficient is 0. 995 7. The method has high sensitivity and
the maximum molar absorption coefficient (£640 ) is 1.7 X 106 L *» mol™ « cm™', and the
detection limit is 7. 3X107* g/L. The recovery is 96 % ~101. 3%, RSD is 0.071%. The method
with simplicity, stability system and good accuracy can be applied to the determination of y—CD.
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B (cyclodextrin, RiFEK CD) EH A B A
HEEEEBELENREHEXNYEFGIN
WRILEY . BE LKA o«-CD.B-CD.y-CD 3 #,4
Bl 6.7 8 N HEBEREED 14 BERERET
B, COFSEKARNBKNERFELESE
HEVMEREREENESY WERIYHE
BHEFRATERS EA. KL AIHFTHEHER
HINERAgE,

HAT pCO AN AREK, HillE ik
BB EE, Wy CDETFHEIBFAETR
K BAEKRE, —ERMEELEr™, EHE
X3MCDHF,»CDAKBK . AFAE ENaE
EhaFHRAD.FAEBREMKEE. REMIL
M EeE, FHERM . FAMLEREH
AR RKMMAZ RN,

A 3% v-CD #9 Wl & J7 ik AU Takashi'” 4 i3 Bf
FL M T AR By & (BT R BCG) R 18 Ml iy 43 ok
SR ik, (X R BE R A (8] 55 7T BE &2 ma I i i B
FURMEEERER EW T EEROTHEME
M., ERMENE FEORRNAZE. X
TR# »yCOMER, TERAVNEFEBBER
PE., EERGEHHART HRREEEENE v-CD
B % BRAE S BRI BB RY T 40 B K 3 U % 1972 e, 3F 3
WEMEREN EREETEANIN.
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1.1 FEMHFSEAA

UV-2000 B4 5h-0] W4 B KB, LRA £
BNHRARAFAN. HER-SELHZENE, pH
=8. 5,3 HE X 0.2 mol/L;y-CD ¥R H#EZE B , sigma 2
A, FERZEWMR . pH=4.2, K E X 0.2
mol/L; IR AR (BCO B M A Z BERC K], B R 5
mmol/L; 8,1 mol/L; 7% iR &1 K 4 47 4, 5€
KK ZRFEEK,
L2 XBHE

WEHBI 4 mL FFERZErh.0.1 mL £/,
0.2 mL BCG B AEER v-CD IR R FiRE
1,7 BHEAT, # 8 20 min f§,7E 640 nm £ E H
BAEELERBE RS, HP  THBRAE v
CD, HAREYHERA., RAEEEVA=FZK
KHEA—FABEBRRIEEA),

2 ZR5H#R

2.1 WEEKMERE
1SN o e e T B4 5% v-CDLBCG

K BCG-(v-CDYE & ¥ ¥ i 7E 200~780 nm KK K
HEASTEKEH, BREOLEE D, FHEAR
FREKER vCD 5 BCG #y K K™= ¥ ) T 4Lk
BEE ), URHEBREERETHXRARED ., AA
1.E 29 H,BCCBRARELAHTEAEZNIAR
YR W, 4 v-CD fm A BCG %85 ,BCG B E
P AR, & KHERKKS 640 nm, HE 37
H,7E 640 nm T BCG Wi R E M v-CD F &%
FERE AW L, HREEX R, BilL, %5 640
nm fE R E KK,
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Fig. 2  Absorption spectra of BCG in different y-CD
concentrations
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BCG-(v-CD) Z R BB ERSFE B uof
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m. BA—Eat R (A B I ORI AR
dREEER, ERME 4 TR, TH.E@HS
min BCG-(y-CD)JE Al FE B, ML B B K,
HEBAERTHES REEEMBE M2 E
A, BEIS min, REFEFBBEE, HEHLF 15
min HERRFARE, L®EHE v-CD 5 BCG R
S4HE 20 min 5, B EEBRLE.
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Fig. 4 Rates of formation and stability of ( y-CD)-BCG
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Fig. 5 Effect of pH on determination of y-CD
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Fig. 6 Effect of temperature on determination of y-CD

2.3.3 BCGhAM yCORMEHTH MARH
WER BCCER ELRAEMEHBAE, HL
AA T y-CD REBWRERE 7. 5REH,BCG MK
FE7E 5~8 mmol/L ¥ B P B il 48 R 8UE B (B 2%
FEEKF 1) BCG Mk EE 1~4 mmoL/L &
ERHMBARBEES (HMAMEXREHT D,
{HR R%E BCG ¥k X 5 mmol/L B AT # 5 K%
HEAHENFO0.2~0.8 2, ERERETE,
Bk, 5r & LK EFE BCG K FE N 5 mmol/L,

+ BCG 8 mmol/L, R’=0.989 4
2 BCG 6 mmol/L, R*=0.9900
0.6~ ABCG5mmol/L, R’=0.9906
x BCG 4 mmol/L, R*=0.995 4
0.5 oBCG 3 mmol/L, R=0.9910
o4k * BCG 1 mmol/L, R>=0.9945

*
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Fig.7 Effect of concentration of BCG on determination
of y-CD
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WL, AA X v-CD REREER 8, HE 8
A SN yCOMEERELE N 0~0.3 g/L
A LR 0.995 sESNEAEREMNELERN 0~
0.4 g/L B} ,R*[M&{EN 0.974 9, HIL, TRHE -
CDRYSHMEHER 0~0.3 g/L, KEMBF B
AA =1.032 7 Croo (g/L) . &M EXER R N
0.9957, EWMERBUK A &N 1.7X10° L/
(mol » cm), BHRN 7.3X10%g/L,
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£1 FAETFHEERM y-CODREREM
Tab.1 Effect of various carhohydrates on the determination of y-CD
miww  mhAE mERE B reh MR/ B2/%
(mg/L) (mg/L) (mg/L) (mg/L)

100 100 0 0 102.1%0.1 2.1
100 200 0 0 96.5%0.3 —3.5

100 2 000 0 0 101.24+0.3 1.2

100 0 100 0 104.1%0.1 4.1

100 0 200 0 101.3+£0.3 1.3
100 0 2 000 0 96.210.2 —3.8

100 0 0 100 102.3+0.2 2.3
100 0 0 200 95.5£0.5 —4.5
100 0 0 2 000 96,3%0.3 . —3.7
100 100 100 0 99.1+0.3 —0.9
100 200 200 0 99.2+0.1 —0.8
100 2 000 2 000 0 96.310.1 —3.7
100 100 100 100 . 98.5+0.1 —15

100 200 200 200 103.3%0.2 3.3
100 2 000 2 000 2 000 98.3+0.1 -1.7

& FALREEYN 3 KFYHE.
2.6 BERSHRFEMADKIR #2 rCOMABRFEMACBHERER
B 10 mL iﬁﬁi?" ] E{TZE%W*@] fgﬂﬂjﬂA Tab.2 Determination results of y-CD in tables and recovery
WomLMARED, EAZHAE. NTRELE BEE/  RSD/% MAME/ ME[/ EgE/

(g/L) (n=5) (g/L) (g/L) %
0.02 0.119%0.002 96.0

W 2 mL, & B R KHET v-CD MlE, Pl
E 5. BS54 2 mL MBS BB, A MAR

Fﬂﬁﬂ‘]‘)’—Csz_ﬁ?ﬁﬁﬁ,ﬂ“%#FﬁimEq&%’%%ﬂ 0.04 0.1402%0.001 100.0
# 2. [T, %A E S AR 6 i E B &P y-CD 0.1694+0.002  0.071 0.06 0.15930.001 98.3
REERE, &R H0.168+£0.001)g/L, HIH 0.08  0.181%0.001 101.3
BRAFEERBOUNBEEE HERE, URE 0.1  0.19940.002 99.0

R R,
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5 » A4 LG (B B R LT A B y-CD B
SR XMTEE - ARHLBEEN TR,

7 pH 77 4.1,BCG ¥ N 5 mmol/L,y»-CD &8 BRMNHESYRENEE, FEMNEERHY
BWE N 0~0.3 g/L &K T,y-CD 5 BCG BA o HERER . FELAESR v-CD Tolk 46 4 7 i
BREZRT#HE 20 min, BE 640 nm FKTH#T R E L.
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