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Abstract: [ Objective | This study aims to study the extraction and purification of blueberry polyphenols
and the preparation process of microcapsules, so as to provide scientific basis for the development of blueberry
polyphenol microcapsules with sustained release function. [ Method] The blueberry pomace separated from
enzymolysis residue juice was used as the experimental material. The extraction and purification process of
blueberry polyphenols was determined by comparing the effects of different extraction methods and different
macroporous resins on the purification of blueberry polyphenols. On this basis, the blueberry polyphenols
microcapsules were prepared by homogenization and freeze—drying.The embedding efficiency was taken as the
main index, and the optimal preparation process of blueberry polyphenols microcapsules was determined by
combining color and structure characterization, the in wvitro gastrointestinal digestion characteristics of
microcapsules were further analyzed. [ Result] (1) By comparing the fruit pomace and juice extracts of three
blueberry cultivars, Gardenblue, Baldwin and Zhaixuan 4, the results showed that the total polyphenol contents
of the fruit pomace extracts were higher than that of the juice extracts, with the highest being more than twice
(Zhai Xuan 4).(2) The three macroporous resins HPD-300, HPD-100B and HPD-100 were selected by
comparing adsorption and desorption capacities of 10 macroporous resins. (3) HPD-100B macroporous resin
was selected to enlarge the extraction and purification experiment, and the blueberry polyphenol extract with
purity of 71.4% was obtained.(4) On this basis, the embedment rate of blueberry polyphenols in the three wall
materials of maltodextirin, soy protein and whey protein was investigated.It was found that the embedment rate of
polyphenols in the soybean protein was the highest, and the compound of arabic gum could further improve the
embedment rate of polyphenols. (5) Through the comparison of color differences, it was found that compared
with the polyphenol extracts, the L* of microcapsule products decreased, while a* and b* increased, indicating
a decrease in the brightness and blue color of microcapsules, and an increase in red color. (6) The results of
scanning electron microscopy showed that compared with the polyphenol extract with lamellar structure, the
microcapsules presented cross—linked spherical shape.In viiro digestion experiments showed that the release
rate of polyphenol extract in gastric fluid and intestinal fluid was as high as 99.8%, while the release rate of
polyphenol microcapsules in gastric fluid and intestinal fluid were 65.77% and 74.31 respectively.
[ Conclusion | The optimal preparation process of blueberry polyphenols is HPD—100B , HPD-300 or HPD-100
macroporous resin loaded with aqueous solution of the crude extract of blueberry residue , washed with 5 times
bed volume of water to remove impurities such as sugars and acids, and then collected with 80% ethanol and
concentrated under reduced pressure and freeze—drying to obtain blueberry polyphenols extract with the purity
of 71.4%.The optimal preparation process of blueberry polyphenol microcapsules was using soybean protein and
arabic gum as the optimal wall material whose solution concentration was 10%, and the soybean protein and
arabic gum ratio was 3: 7. The core—wall ratio was 1:5 and the pH of the core—wall mixture was 2.0. After
homogenizing at 4 000 r/min for 10min and freeze—drying, the embedding rate of the prepared microcapsule
attained 97.6%. The color of the microcapsule was low brightness with red and blue tones, the structure is
crosslinked spherical , and the microcapsule has certain slow—release characteristic.
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Tab.l Comparison of adsorption and desorption effects of different resins on blueberry polyphenols

LY ERES W B/ (mg-g™) W B 25/ % fif R Bt 12t/ (mg - g7') fiff R B 22/ 9%
Resin type Adsorption capacity Adsorption rate Desorption capacity Desorption rate
LS-305 19.7+1.19 65.6+3.94 12.9+0.63 63.5+£3.18
LS-305A 16.4+1.74 54.4+5.78 10.7+£1.07 63.4+6.53
LS-308 17.9+0.99 59.6+3.29 11.9+0.36 64.0+2.01
HPD-100B 20.9+0.69 69.5+2.28 13.5+£0.25 61.7£1.22
HPD-300 22.2+1.03 73.7+3.44 14.6+0.47 63.7+2.14
HPD-400 18.7£0.19 62.0+0.62 13.6+0.05 71.2+0.26
HPD-600 17.8+0.39 59.2+1.30 13.2+0.11 71.6+0.59
HPD-750 17.3+0.02 57.5+0.06 12.9+0.15 72.5+0.87
HPD-100 21.3+1.14 70.7+£3.79 14.4+0.33 65.6+1.56

AB-8 19.0+0.89 63.1+2.96 13.6+0.20 68.8+1.04
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Fig.2 Effects of different ethanol concentration on desorption rate of blueberry polyphenols
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Tab.2 Differences in color differences of different blueberry polyphenol microcapsules

T Microcapsules

RE AL REEHBTRAANR 2 2P+ A i
B i . e REEREHTRIAE A2 SRR
. Unembedded KM EHWN TLUREA | .
Wall material Soy protein and Maltodextrin and
extract Soybean protein  Maltodextrin -~ Whey protein
arabic gum Arabic gum
L* 16.10+1.71° 7.51+0.34° 9.93+0.69"  9.84+0.18" 6.91+0.01" 9.88+0.43"
a* 5.68+0.71" 11.66+0.39" 15.01£0.81*  13.02+0.15° 9.50+0.09° 14.06+0.08"
b* -4.61+0.31° -2.11+0.01" 0.11x0.17*  -0.48+0.00" -4.84+0.17° -0.56+0.02°

[T T R INE P RER R [A] — 8 PR TR A ) B it 1] 22 7 . 25 1R (P<0.05)

Different lowercases in the same row indicate the significant (P<0.05)differences between different sample of the same index.

p Integrate
1

(a) Z IR 5 (b) i 20 W) K L8R I BURCRE 5 (o) A5 22 B A2 ZFWIDRS OB 3 5 () A5 2 B LT B VU3 5 (o) A5
22 W93 R 2L 1+ A P U 2 5 () 5 2 I A 2 MDRS + BT A B e 4
(a)Polyphenol extract; (b)Blueberry polyphenol soy protein microcapsules; (¢)Blueberry polyphenol maltodextrin microcap-

sules; (d) Blueberry polyphenol whey protein microcapsules; (e) Blueberry polyphenol soy protein + gum Arabic microcapsules ;

(f)Blueberry polyphenol maltodextrin + gum Arabic microcapsule.
K5 AR K Z W U 3 SEM B 25

Fig.5 SEM images of blueberry extract and polyphenol microcapsules
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Tab.3 The release rates of blueberry polyphenol microcapsules in simulated gastric and intestinal fluids

Z W RECR 1%

%
(ES Polyphenol release rate
Type
I Gastric fluid J# W Intestinal fluid
R Z WY
99.8+1.35" 99.8+1.38"
Blueberry polyphenol extract
AT 22 A2 ZF RIS + BT LA IR TR 2
99.6+1.45° 99.6+1.52°
Blueberry polyphenol maltodextrin + gum Arabic microcapsule
Rk T B 1 BT e e e , ,
70.4+1.55" 67.4+1.43"

Blueberry polyphenol soy protein + gum Arabic microcapsules

[FIZ FAS )N 7 B R [F] — R R e AN [ R i 18] 22 57t 3 35 1k (P<0.05)

Different lowercases in the same column indicate the significant(P<0.05)differences between different sample of the same index.
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Ak B ILE 6, 25 R KW, 7E 200 mg FHUE FERE I 25 mL B B2 BCE B W, 37 BVHURE , 7E IR P
FUMERT W5 Z W R CE N 48.1% , B 25 FIN BALTE 0~2 h 3700 W 2 A8 4k, Ui IR M 3145
TERPIEH T 2R . BB I AL 41 i 5 2 1 I B IR TE 0~2 h Wi Tt , B IOR T+
(R AE 2 h N EE , U B B 8 A 2 B i B OR 2R fa e MR S E R . 2hZ )5, B
75 120 W5 B 22 T I RS T% R 50.5% , A0 15 T AL 21 15 2 2 T I RS R A 51 65.8% , i & = T H & 11 4l
M AT B A T R RE S o0 i o AR 1 DT el e 2 v e R SR 1 TR Y W e 2 1 O
R K o
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PLE AL 2 h ARESE R I TE AR AR A o IS FIALTE 0.5 h N 2 1 A B CR A 3 TH i, 11 0.5~2 h
T E xS (B 7)) s B 2 BB CRAE 0S5 h N 3 T, L0 h 19 65.8% iR £ 0.5 h ity
67.7%,0.5~1.5 h Ft & 3 R AR % 76 1.5~2 h R EE E T m o At B2 v Bl i 1k 41 /Y £ 1
BRI T A, ARG %S AL R 2 B i REUCR R 52.3% , 1 A 41 15 25 22 T 1Y) e i
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[ B %515 Gastric blank O B%%3 3 Intestinal blank
H Wi Gastric fluid [ B Intestinal fluid
80 80 b s a
C b i
70 r b 0 = = |
S v . | i
@_% 60 L ad Eﬂ_% 60 F " al a
e s} 3 osof |
5 ¥ 3
E S 40 b &3 40 f
R »~
30 F 30 F
0 . i 5 5 20 :
0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0
JH1LBE]/h Digestion time JH1LBTE]/h Digestion time
BARALIEAREA /NG PR RoR 22 57 3% (P<0.05) , BAADEAREA R NG PR R 2257 .35 (P<0.05) ,
HAR/ING FHER R 25 578 1.3 (P>0.05) HFR/ING F R IR 22 548 .3 (P>0.05)
Value columns with different small letter superscripts mean Value columns with different small letter superscripts mean
significant difference(P<0.05) ,while with the same small significant difference(P<0.05) , while with the same small
letter superscripts mean no significant difference (P>0.05). letter superscripts mean no significant difference (P>0.05).
Kl IASMERLE IH Xt 2 1 K8 K7 ARSMERUIZ I AL xT 2 1 K A
T 3 22 T R TR A 5 TR 38 5 35 e B S )
Fig.6  Effect of simulated gastric digestion in vitro on the Fig.7 Effect of simulated intestinal digestion in vitro on the
release rates of polyphenol soy protein microcapsules release rates of polyphenol soy protein microcapsules
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