MK EEBHE Modern Food Science and Technology 2016, Vol.32, No.3

REEFSEFEE- S- IR EE1IR
R IR

eEe ', R, FEHE, ZE2, DXE, XAE'

(1. TR FRERFR, AHH Y 453003) (2. 2P LFRAMESRE ISR, FHLrE 455000)

T AR FEA b, RS SAEME s, (2K, BAET R 2 a8 SRA| T e AR Tk oy S 2 M A,
6-0-0-D-Z F 45--F A5 (G- f-CD) R —Fr B 3 2t AR A 3T R S-SR AT A Y, K TR AW HTRIE M ohst LiRiE. K
FRR AN ARG 5 A IR T Gpf-CD EAARAF e R, RAATHHETIRAFS G-p-CD 4964, M8 EINUV). LMIR).
4B BAL(SEM). X-HEITH(XRD). A E R £ 743488 AIEA (TGIDSC) Sk o4 T Bt 5 a4 6 BRAL M R S AT T AR, 0K F)
DFAERE S T A AWM ZER T 4aM, R RAH T G-p-CD b & FAE A6 = AYLFLRUR , H LA F a2 RIK T p-CD.
AREFE Gp-CD £45, EMMAAT ERKRE, BAAKAIBETHR RS, 5 F5ELMERPREFE G,-p-CD #5 K
FEIANIL T R, ZAR T M T hR I R,

KAIR]: ARBE; AOFAE-B-IMA; Ak BALMR, Tk

NEES: 1673-9078(2016)3-106-112

DOI: 10.13982/j.mfst.1673-9078.2016.3.018

Physicochemical Properties of the Complex of Phloridzin with

Maltosyl-g-cyclodextrin

FAN Xin-jing", YUAN Chao? LI Jia-gi*, MO Hai-zhen', MA Han-jun’, L1U Ben-guo’
(1.School of Food Science, Henan Institute of Science and Technology, Xinxiang 453003, China)
(2.School of Biotechnology and Food Science, Anyang Institute of Technology, Anyang 455000, China)

Abstract: Phloridzin possesses many bioactivities, such‘as hypoglycemic and antitumor effects; however, the properties of low water
solubility and poor thermal stability have limited its wide application inithe food industry. Although 6-O-a-D-Maltosyl-B-cyclodextrin (G,-p-CD)
is a new type of B-cyclodextrin derivative with high safety and aqueous solubility, studies on its complexes have scarcely been reported,
internationally or domestically. In this study, the inclusion efficiency of G,-4-CD on phloridzin was investigated by using the phase solubility
method, and the complex of phloridzin and G,-5-CD was prepared by the freeze-drying method. The physicochemical properties of the complex
were studied by ultraviolet-visiblespectrometry-(UV), infrared spectrometry (IR), scanning electron microscopy (SEM), X-ray diffraction
(XRD), and thermogravimetry/differential scanning calorimetry (TG/DSC); additionally, the three-dimensional supermolecular structure of the
complex was inferred by the molecular docking method. The results indicated that the inclusion efficiency of G,-4-CD on phloridzin was
inferior to that of -CD, due to the steric effect introduced by the maltosyl group. After the complexation of phloridzin with G,-5-CD, the phase
of phloridzin was significantly changed, and the aqueous solubility and thermal stability of phloridzin were dramatically improved. According to
the results of molecular docking;, phloridzin could enter the hydrophobic cavity from the wide rim of G,-4-CD to form the complex, which may
be maintained by hydrogen bonding.

Key words: phloridzin; maltosyl-g-cyclodextrin; complex; physicochemical property; molecular docking

WS AE: 2015-05-30 M F (Phloridzin) SEAR R E A 0EE, BT

HETH: EREARFEES (21166024, 31201315); ARESRAHLE
FFIRA L5+ RITTE (13IRTSTHNOOG) ; SAIRE & Eis R BT A A S5 XITR
B (14HASTITO19) ; B E BB eREFE FTHRITHMIT XA
(201266JS-139)

1EEEN: SR (1979-), 4, WIF, EENERRUWEMR
BIVEE: XIAE (1978-), 5, t#t, BIHdR, TENSFERUFEHNR

106

TR ARES, H R TSER B AR B 25
i LR SERER S, IR AR 2 AT RH R b R B
R B AR R R R WA R L
AREIE. Pl STl Pus. JUiE. PibiE
FRBAA RIS S Bl s A6, JLAE D
Tt S AU A TR N R, HHRVE AR,



MR BRI

Modern Food Science and Technology

2016, Vol.32, No.3

PAEVEZ SRR 1B N FVER .

H AT S R RS AR AT PR R 22 = A Otk
B IR R SR . BRI K
HIEE R SIS BA7 L, ndseRaF L 5-
TA- TR AL S B D BHA 2 SRR IR AL SN B
T 5-HIE-74- “ 3R BL i3 - IR B, 3R T RHA
(AIEPES . XS IRAE P AR IR, (B
AN BAFIIRE, HAE B s, &
BE T2V RE, HIFAER TR Tl @b
IERERALABM ;SR I T R R RS A AT
il BERARE R IS R BIE W 5 EE LR
FRRRIE RS LA, SERIOMELAR. TR BRI
iz, BEESEANFIST IR, (BRI
N, BB R B RBR R, Z4tkm
I, AHEA AR R, e RAR, IR A
SR T IRG. MR A, R EEERA p-
PRI SR IR R S AT AV, X R B4

Sk WEFE 7, [ N AME B T B A B & 4Rt

5 S-S LE K VAR RE R (185 g/L, 20 °C),
PR T AR . R E BT - A A1
EEM, enl USHEEEE .. B E R S,
SEURMAERH, B g-PRRE AR 1 T AR E R
Jr ket

FHMEE (a-1-6) B-FHIRE (maltosyl (a-1-6)
p-cyclodextrins, G,-5-CD) J2& S- MRS FpfiTA1k
FEY),  Hod FH SRR ek B B S Ve T T e 2R
PRSI SR AT AR & R B e B 22 YRR K
WP (151 g/100 mL) MG T HAE AR EA
AMEEILARIE . YT, A TR P AR
5% Gpp-CD AL AR, FHURTEGI AR B H
5 G-p-CD ME AW, LSS (UVD. 44h (RD.
A (SEMD X-SHTEATH (XRD) #2257
P EPE (TG/DSC). =M i (HPLC)
EPIE T REONZE SRR TIR L, I
K PRI 1% 2 SV =40y 145
e

1 MR5REE

11 # 5 0LE

111 ##

WRRH (ZEFF 98%), _Eiffdnaid bR i
IRAT]; 6-0-a-D-ZZ 2 FE-p-HMING (46 98%, 77+
i 1459.27), LAl AIRAF; ik
gl i, 2[E Tedia AF]; ARG E R4l

112 ME

1260 B! SR, SEE Agilent Aw]; D8 Y
X-PHRATHM, EE Bruker A]; Q600 ik 7 7%
AEARERFEDIEN, EE TA AF; Quanta200
R B EE, 36 FEI AW]; TENSOR27 4T
AP, FE[E Bruker A F]; Alphal-2LD B4R
KM, #5E CHRIST A F]; Multifuge X1R & &5 =05
AEE 0L, SEE Thermo Scientific /A& ; TU-1810PC
BUERANAT WG, Jbat e A A TR A F .

12 Jik

1.2.1 AREMEEN T 75 ik

R I E SRS A T . 175 mL ANk
JE ¥ B-CD Fl G-B-CD ¥ (0~10 mM) FrarHilinA
50 mg fREH, THRIFTREIEIATE 25 CRIGHIRG
72 h, (FEERPEBISIAF M. S R SR
AH TR e R R AR B TR . FHAR B A S
XIRIREIREEE]L SR EA VAR, K
Higuchi-Connors 8 (1) 5 FMAEE HE Ks.

/ slope D
Intercept(l— slope)
122, La4hehl &

#1459 g G,-4-CD (1 mmol) Fj 25 mL 781 /K %
fift, BN 0474 g iR ZE (1 mmol), 7E 25 ‘C/KFH
P 720, B0, RERIER, AT, 3 E 6
14, BIOAMR B HIG,--CD E AW,

1.2.3 I RLMEH %

FREUHRE 2 #F 0.474 g G,--CD 1.459 g ‘=il FAEWT
PR iEERS], RS G,p-CD HIEIRAD)
1.2.4 ARE KB R E

I3 G BRI R LR A E] 5 mL gk,
£ 25 CHIKIBEG# R 24 h, FERS FLAE 9 0.45
pm (PERUERE,  IEBOE ARG, SR EORAE
TSI SE AR 7 5. K DIKMA /A &) Diamonsil
C18 (2) [AHFE (4.6x250 mm, 5 um) XFFESHHEIT 7>
29, FEIE 25 °C, BERERN 10 pL, KKy 285 nm.
AN N HEERIK (8:2), YN 1.0 mL/min. A
T R MR . B 10 5% R b R
Agilent OpenLAB ChemStation %14,

1.25 %49 o7k

BUE R AR ZH . Go-p-CD. WX H 5 G,-4-CD
(YR S 2 A T Atk b I FEAE 220-400
nm %K Bl A R R AN SO 61
1.2.6 L4tk

BUER IR T T Gp-CD. REF S G,-4-CD

107



MR BRI

Modern Food Science and Technology

2016, Vol.32, No.3

PEREI LB AY), B R, Aa/ME
PN QTSI EE AN
1.2.7 A ubiotir ik

BUEE R . G4-CD. WS G,--CD
PIPERR G4 S B AR IR AR Bk RE,
ATFEATEAS RO 4 o
128 RERETAMBTME T oM F &

BUE BN Gp-CD KHE AW 75
BRI, RONAREE R Z2 R AR D I e A3
ARSI N T AT, FEERA 20 C/
min, 3% X AR EE G 30 'C~480 C.
1.2.9 XATHaHior ik

BUE R . G-p-CD. K H 5 G,-6-CD
WS RE A, #1T X FHEATH, Cu Ka
L, K 154056 A, A5 MAIEERIN 5 °C~80 C.
1210 o-FxtEF %

1t Hyperchem 8.0 4R e 1 0+, FFH
T MMRIREZ I & T 2E 7 AML
BTSSR . Go-p-CD HIME A % ik 7,
AT B-CD /N 5] N—ANZE LS RIS . I
AUTODOCKA4.2 73T X AR B2 H AT Go-B-CD
HEAT /70, ¥ autogrid box 2%k 60 Ax60 Ax60
A, grid spacing BE N 0375 A; EFHETIEA
Lamarckian genetic algorithm (LGA), HAhZ%Ek
INKE, X 20 K.
1.2.11  ZABoHT

P SEERIEAT 3 CPATRER, KA Origin 8.0
BRSO EE AT AL T, SEIGSESR DA X £ S FoRe

B 1 REEAER
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