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Abstract: The volatility and stability of vanilla concentrate affect its application in food and cosmetics. In this
experiment, the vanilla concentrate/hydroxypropyl -3 —cyclodextrin inclusion compound was prepared by
stirring, grinding and spray drying methods. The best preparation method was selected by taking sensory, yield
and inclusion rate as indicators. The inclusion compound was characterized by infrared spectroscopy Infrared
spectroscopy, and the particle size, microstructure and dissolution characteristics of the inclusion compound
were studied. The results showed that the best method for the preparation of vanilla concentrate was spray
drying, the yield was 62.53 %, and the highest oil inclusion rate was 98.03 %. Through IR characterization and
sem analysis showed that the inclusion compound was formed. Under the spray drying method, the particle size
of inclusion compound below 50 % was 8.74 um, and the solubility of the inclusion compound was much higher
than that of vanilla concentratet. The solubility of vanillin was obtained by HPLC, and the solubility of vanillin

could be increased 33 % with 30 % hp—B-cd aqueous solution.
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Fig.1 Inclusion compounds under different preparation methods
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Table 1 Yields of inclusion compounds by different preparation

methods
& Tk 1%
JB 84.14+0.83
YM 83.07£2.21
PW 62.53+0.86

P AT DS )i 46 O s T A SR e R B
BRI, & 96 215 0 AR A u E bt 6, (R
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J& , HP-B-CD H {55 s Bl 4 sl B 3 e B IR 4
R —H PR R, SR HP-B-CD 4l
oA FLA A UL UR O Nl &SRS
REMR IR EFE R R B USRS TIR R, BN
SR IR B, T R B GHEAEM T B2 RIS A2 T
KB WIRG IR A I L BRI I A B R IR,
XAl T AR SR B TN EHE . wiss
Tk TR A L A, UL TRk E
373 2212 5 HP-B-CD I TR &, Bl
EFIELRFHAA . M AL EAE 73X — 55k
R HIELERE NG G HEIRAS, IR A
BE D Bt TSR S Yk e R B 7 2 B
TR AR WSS TR T 2 AY 2 2-HP-B-CD 1Y
T 5 AR R , 8 BB 55 T i AR A i FE A 6 24
REAAE 2-HP-B-CD Ayzs bl 22 1 vl 70,
3ROSR B WA R TR > DREETE >
FEH . WE TR RN A S YR A R
ZEA 1 4TS B mESE TR AT B A AL A W i T R
U 3 il £ vl o AN TR A A AL 79 A B Thp
KAEALE RSB A YA AR LA 2.

0T pfitbry: MY BRI T
1004 a a8 o7
S 90 7
801, /
@ o
- o
70 %
60+ » é

W LR AT
AR TR 25 5 B3 P<0.05,
H2 ARREETEAEREE SRS PR aa %

Fig.2 Inclusion rate of grease in extracts after extraction of surface

oil with different polar organic solvents
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Fig.3 IR diagram under different preparation methods
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2 830.99 cm™, M 7E 2 400 cm™~800 cm™ 4b H: 5 7532 >4
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FENE R C-N G 1 FN C—H B Ig 55 . FrIe2=
FH HP-B-CD WA FIEM PW LAY 4,10 PW 42
EPh I LRI O—H BRE WIS & A= B 5 i
%, 5 HP-B-CD (1) O—H FERE W g Fe A
A PW EAYHE I ERE N C-N 8. 1A C-H
WA 2%, PW AL A5 ) L H 2 400 em™'~800 em™ b
IR HP-B-CD Ml A RRAE M IS e, 36 PW 42
SRS 5 N HP-B-CD AU B 2R4hty, &2
2E 5 HP-B-CD &R o 41 AN OGS A AR 1R , 156
W T AR 2R S TR HP-B-CD &AL O i1
JTER T A,
23 FHEZRFOLEYNRRESHT

3% HP-B—CD &% W BRI A WA T HE 5
RARIIHT TR 2 2 LK 4,

FEZRFLSAR G S ITEGRAEEYE K
P25 TR S oRLAR S/, 2R 2 T UL 50 % LR 2
8.74 pm, SARZIMFEEISCR P LA ARLIAFI 4 FPAS
[FIEE A il B 7 R 22 R TR 2 , AR Fe i 600 nm, Fi
iR 200 nm, 3X AT RESERE A AN ] ELRS T 3222 1503
KRR , 45 50 T8 4 38— B oy TR & TRE
OIS (B S RIS EESEL S Y, A
IIENE SR IE I TR RS, Bl 400, 4
TR AR IR EGYISHHESHEFES PR
K>mi2s T8, Ui M2 T4 N G Pkiitis.
2.4 HP-B-CD KA&IELIZFALEYIHOREEA43Hr
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Table 2 Particle size analysis of inclusion compounds under different preparation methods

m
G (AR Dx(10) Dx(50) Dx(90) Dx(99)
1 2Nl 11.22+1.75 43.4243.57 112.79+8.05 183.30+13.21
2 REY 18.34+0.24 49.463+0.83 146.72+8.93 569.54+51.59
3 IBAAEY 11.48+0.31 49.81+1.25 137.56+4.69 231.23+12.90
4 YM A5 78.16+1.10 158.32+0.38 264.17+1.12 355.32+3.73
5 PW LAY 2.97+0.07 8.74+0.16 18.19+0.39 32.35+3.16
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Fig.5 Microstructure of inclusion complex under different
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Table 3 Solubility analysis of vanilla concentrate and inclusion

compounds
B TR 1%
PW AW 93.38+2.57
HIERH 5.12+0.68

FERRIBUR [ R b A S A R R A6 T, &
YR RIERIE N 512 %, iAW R i ik
93.38 %, VSR FERAIN T 18.24 1%, Ui HP-B-CD fY¥%
PRI, REBCF RS NS 22 IR B AT R

2.6 TR
26.1 Fr2RbnEZLL

e R E S DL 90 D b 4% &
By 62 B, A i A RS B B R,
HREFY TR, FENFEIN I ELR, F
F (4P HE-3-H AR I )V Ry e 2 HL & i e
TS 0T, R 7 2 =2 AT R (A i R SR AR 1Y
W B ST R I8 1/3 ~ 172 DL b, R A1 = %
AT A B R 1 E R, MR AR AR Tl
KA SRR, (&) 6 e 2= ZbruE MLk, LA 22 bR
W R AR AR () TSI TR AR AR (1), 45 01 7
T A SE B0 K £ y=20.97x-25.91,R?=0.999 9.
] =1 7 i S A G R B R WA 22 R AR Tk B AE
80 mg/L~200 mg/L 476 ] P55 (6 i e 1 AR 2 0 R 47 1Y
SMXFR.
45001
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Fig.6 Vanillin standard curve

262 IR

SRR SO 58 R W] HP-B-CD 5 H B2 H
A AR, & Y82 B Y o W
2% HP-B-CD 5HFFE LR FH WA 5 H ORI
FERTE IR ISR OB RE O et N SRS NG
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FEAR R, 30 %19 HP-B—CD 7K i T LUK iz &
HE 22 K 33 QIR G5 R I3 4. 5 PEFE AR « ]
T4 50 %) HP-B-CD /KA T LA ARG %5
ffJE 7.6 AL, HP-B—CD S B4 Ja X & 22
VAT AR, 30T BB 1 T B — 1o RE S 4
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Table 4 Concentration and solubation multiple of vanillin in

vanilla concentrate after HP—3—Cd with different mass

concentration
HP-B-CD/(g/100 mL) WRENE=ZFIRE/(mg/L)  HEHHATEL
0.00 6 439.67 1.00
5.00 7 337.74 1.14
10.00 7 219.58 1.12
15.00 7 596.62 1.18
20.00 7 100.42 1.10
30.00 8 586.44 1.33
40.00 7 976.21 1.24
50.00 6 669.70 1.04

3 #it5itie

SRHEREE | WS RIESS 4k 3 Fhor ikt &
LR HP-B-CD WAt T &, LUBCE & T A
AR N ML R AR W (LAY 5
B FNFERR, 0 BE A B A H A A W 0 7 ik g
Z TR A AMIERN 62.53 %, 2B Pl 4%
4 98.03 %, FIFHLLAMGIRE AT A3 2 BB A& Wik
FFRAE, 00T T AL ARG AR R AR S W2t 48, 45 2%
RIMFER B E-BEEUME-BRYHIEAY
Z IR R S OB 3 LI ARG B 2557 X
SE22 IR TAAYRIE N SRR EMaEY)
IR TR ST, R A & W (R T e B e v T 7
VTR, U] HP-B-CD/A 4 22 B F K A
EWIE BA B IR IRERE . RN ARS8 22 12
FEAA UL 22 FONFEAR 3 S BOR A 155 4y
MrIE % HP-B-CD/AF 3¢ 24 B A A W i X H B 3 3%
B, G5 HP-B-CD M3 2 R h & 22 R
VSR B BN 5 BRI B, 30 %1 HP-B-CD
IKES AT ABG IEE hf 22 R 33 %
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