%16 % 55 110 B 2 4 T iR o Vol. 16 No. 11
20254 6 H Journal of Food Safety & Quality Jun. , 2025

DOI: 10.19812/j.cnki.jfsq11-5956/t5.20250306002

SIRE: skom, TRAFT, RASIE, 45, S-PRMIRE QKR40 i 3 S BB S s BCRWE L[] B 2 xR A~ 4, 2025,
16(11): 215-221.

ZHANG Y, XU L, QIU SH, et al. Research on preparation of f-cyclodextrin nanosponge and paeonol loading effects [J]. Journal
of Food Safety & Quality, 2025, 16(11): 215-221. (in Chinese with English abstract).

B-IRIR R R i R il B P By S B SOR B 5

o2V % HLEBR! HEE! kHB, 5, THE Tie!

(L. TR PO 28 5 2 Be e 5 ER TRE 4B, FRM 450046,
2. nr‘ﬁéﬁfﬂuu{%ﬁ%ﬁ‘é@% CRER ARG HL, HBM 450046)

A 2= BEY Wl pIORIREAORIR, JHRFPH M ARRCR . AR Gl SR A PR 98 K T
4, RALLANSCIEEAI . X SHRAT AT AT, JIWTSBOR, G 1 B 1 R A ORI AR TR A
FLBRRZS o SRITBIEERE S B s T ORI A P, (AT (iR T TR . &R ADAMLTE
LT AT RISZHR RN ARAT T 6 FhaAAMEdR, T p-FRRIDRS S A 1 D8 e OBT 697 T 2% o ORI AR TR E
YERAEC p-FRRIRS A BT TR, 345 3 AL BRIE SRR X 58 BRI ST O K4, FOXHT B W 4 1 3805 20531 oAy
19.31%. 12.27%. 5.78%. &R & U ZALAOKIRAR T30} B B BORER s, AT LA B0 it AR 67 by ) 7
PR

REIA: GORHEA; p-IPWINE, WEYEVI T Tk, ZALMRL

Research on preparation of f-cyclodextrin nanosponge and paeonol
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ABSTRACT: Objective To prepare a kind of f-cyclodextrin nanosponge and explore the paeonol loading
effects. Methods The cyclodextrin nanosponge was prepared by cross-linking, the cross-linking effect were
determined through infrared spectrum detection, X-ray diffraction and thermogravimetric analysis, and the
morphology and pore state of nanosponge was analyzed with the scanning electron microscope; the paconol was
loaded onto the nanosponge by immersion, and the loading effect was analyzed through liquid chromatography
detection. Results Through the infrared spectroscopic analysis, 6 kinds of nanosponge were produced successfully
after the cross-linking reaction; the original crystalline structure of f-cyclodextrin disappeared due to the formation of

new products; nanosponge had a lower thermal stability than of -cyclodextrin; 3 kinds of nanosponge with relatively
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complete and uniform pore structure were produced, and their paeonol loading rates were 19.31%, 12.27% and 5.78%

respectively. Conclusion The produced porous nanosponge has good paeonol loading effect, and can be used in the

active packages of food or fresh products.

KEY WORDS: nanosponge; f-cyclodextrin; active substance; load; porous material
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Table 1 Preparation recipe of f-CD nanosponge

B-CD 4k p-CD EE/R DPC /R CDIEE/R DMF 1R TEA {AF

ML RS  Bidd/mol Jiitdt/mol FiE/mol  /mL s
1 0.005 0.02 0 30 1
2 0.005 0.03 0 30 1
3 0.005 0.04 0 30 1
4 0.005 0 0.03 30 1
5 0.005 0 0.04 30 1
6 0.005 0 0.05 30 1

1.2.2 B-FMAE dh K20 5L BT BBy o ok

A4 £ A5 2 RIS DURIE SR I T LT AN | AT
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IWIRE G RIGER AT B SES, /AR 2 5. 556 %
Fih, BP B-CD 5 DPC EE/REE 1:6.-CD 5 CDI EE/R b 1:8,
B-CD 5 CDI BE/RH 1:10 MR IE T3R50 . HARHRAE
HBEAR, FREL0.0114 g FHE Bibrdh BT 25 mL i,
fifi i Z B 25U R R R 576 pg/mL AOF) B2 B R,
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Fig.l Fourier transform infrared spectroscopy profile of cyclodextrin nanosponge
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Fig.2 X-ray diffraction spectra of cyclodextrin nanosponges
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Fig.3 Thermogravimetric analysis curves of cyclodextrin nanosponges
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Fig.4 Scanning electron microscope image of cyclodextrin nanosponge
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Table 2 Loading rate of cyclodextrin nanosponge with paeonol

, ‘\ (= =N == (=} “‘/\\E_ .
BEh L Bt R PR RR B o A% PRUEZE% TR R %
/(ug/mL) /(ug/mL)

6.682 7.601 12.09

B-CD:DPC EE/R I 1:6 6.440 7.369 12.60 0.28 12.27
6.153 7.003 12.13
5.757 7.146 19.44

S-CD:CDI FE/R L 1:8 5.705 7.079 19.41 0.21 19.31
5.921 7.316 19.07
7.780 8.300 6.27

B-CD:CDIEE/R H 1:10 7.850 8.310 5.54 0.42 5.78
7.880 8.340 5.52
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1 DPC 25K i) O (i F IR IR R], A5 A%k 1 W4 255 ] 457 BEL
FON P E 6 FroR), S0 DPC A CD HYSHE, [Mitt,
B-CD:DPC=1:6 M H B HRBAL, b, p-CD:CDI=1:10 A1)
TR R EEILE 5.78%, XEHT CDI &,
SEMRFNHR 43 5% B, Ak B AR S ) ) L3R, A A2 16 ) ke

BRFE MK, 2 CDI Ml CD MSCHRRRAG, DRI, ghkifids
FFLR S 2/ NP de 1 4F FER), FHEZ I Tk
o LA RZERULH, SPRIREAUKIESE T CD MBCE IR L
KT Rz B () 87 8 e HAT B N, X — R R T IR
YKL N2 %0k R BT TR T SR

Bl5 CDI %kt
Fig.5 Structure of CDI
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