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Table 1 Levels of factors for the preparation of microcapsules

AVEFBERR IR/ (g/1)

4“5 Number . . .
Sodium alginate concentration

CIBERTHE L

. . D %5 4 Blank
Core-to-wall ratio

B CaCly/(g/1.)

1 10 10 1 1
2 15 15 2 2
3 20 20 3 3
1.5 HEERLERRIE SAANECH 32, 73R 4 em

1) e 4 5l 2 b BB L 491 4 L BE (SEMD) 43 7 o
il FDGA WA WSS W IR R T B AR B A 1 TE
A0FF PSS . (IR LB, R HL R 3.00 KV
TR AE R 100 435 19 25 11 T, WL 48 e 4 1) ¢ i
2

2)KiAR T . 2% Tian %105 210 5E PEA 3
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R4 B ORI 5 R i 1.330), 43 8 AT SR
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3) BV A S A B AR SR 2T AP (FT-IR) 43
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PH 4 000~500 em ™! BYFE BN BEAT F1 48, 4 i L 75
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Al X B AT o0 BT AR HU R R 40 KV, LR R
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T FE N EA T
1.6 FEmUiEsE

DRt fE . Sk ke sk 3,
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Ti1] s £ B AE 258 nim Ak 30 7 LI ' B LA A 1
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B2 A il w5 45 o IR, Re DL ] 48 28 1 DA T 8 TR
Bh TR 20 g/ T GRS LU 15 /1L R BE T
L 30 1, LA A P 2 04 ol e 28 67 i [ A A T
RIKF-, A (355.64420.81) mg/g.
x2 HMREFEEZXBER
Table 2 Results of orthogonal tests

A C oy
e o FEPE D ?mﬁg/ig)
Item (g/L) Sodi- (g/LZ) Core-to- BJl_ank Encapsula—
um a]glnaTC wall ratio tion amount
1 1 1 1 1 209.31
2 1 2 2 2 274.51
3 1 3 3 3 306.62
4 2 1 2 3 270.34
5 2 2 3 1 300.00
6 2 3 1 2 227.21
7 3 1 3 2 357.35
8 3 2 1 3 219.61
9 3 3 2 1 310.05
K, 790.44 837.01 656.13  819.36
K, 797.55 794.12 854.90  859.07
K, 887.01 843.87 963.97  796.57
Ry 263.48 279.00 218.71  273.12
&, 265.85 264.71 284.97  286.36
ky 295.67 281.29 321.32  265.52
R 32.19 16.58 102.61 20.83
ALK
Optimal A, B, C, D,

level
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DIES . Gnol 2 b s S 49 4 v 7 i o
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ol P 8 2 T ) T o 4 2~ e aod e v 2 K i i
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KA 151 (B 2) . PEA/SA U 3 (4 R R AL
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PO 4 PR o 40 TR A [ S 3

3)ATR-FTIR & XRD. e 48 /Y 21 41 56 3% n
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Fig.1 Morphology of microcapsules
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D)V BEHTTERE . WL BHHTE PEA/SA T 4% 2 i 5% %
AL SR 48 SNZ I PEA B Je B, A5 B 1 /0N
RIS H 18 CLA N 4 CIR i 3 1 8 T
HIHURR D R 8122 (I 4AA) o TR, R 18 'CTF
PEA ¥ 2L 73 T35 3, PEA/SA SR 4% 1Y B ik

1
2000



LS N AN S o ¢

o545 3%

244
A
1040

3 ‘ PEA
o
g =~ 2940
=t
z 3300 1600 — 7001 PEA/SA
oo
& <
< ~— 2850
@ 1425 —
" SA
a \/—‘—\/”’v—\\/

3500 3000 2500 2000 1500 1000 500
WHEY/cm™ Wavenumber

B

2 h |
5 WWMWWWWMMWM " PEA/SA
£ 1 20° L™ ‘
g : "
= M !
= .
[ Wl N, M:‘:Mm
= 1

10 20 30 20 50

20/(° )

B3 AEATR-FTIRE(AFIXRDE(B)
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Fig.4 Rapid release(A) and long-term release properties(B) of PEA/SA microcapsules at different temperatures

23 2-RZEEEEBMNMERENERR
DIRIMRLE . PEA/SA SB35 (14 410 B8 g 7 4 ]
5H/8,0.3.0.5 g i PEA/SA U3 F 30 1 %t 3 Fif
FLE RGP RSN TR R 7, o 0.5 g SO 2E X 3 Fh
LB AN R HRB B T 98% L F(3£3), KB PEA/
SA WU B RE W HE A B PEA, JF HAORFE T PEA 1
TRETE Y, BRI B R R R V8 T
2)PRPE . W& 6 IR , 1A 30 PR 50 48 b L
105 42 e SR S 00 K i e R, PEA/SA U 2 b 3
YIRS R R 4 RIF R BB IC TR, &
PAHF PEA SE4TAC3E , A 1 ELA B84 F A il R (R
SETESR 6~7 RIFII R ZCR T PEA B35 HOm 1H 2%

F3 PEA/SAMREMEIMIEILLLER

Table 3 Results of in vitro antibacterial test

of PEA/SA microcapsules %
o I HERS TR TE I
BIEFEIMEE KRR )
PEA o o C K Alternaria
Penicillium expan-  Botry tiscinerea inhi- e
(SA)/g . . alternata inhibi-
sum inhibition rate bition rate .
tion rate
0.1 38.467 12.357 7.980
0.3 85.219 96.183 93.809
0.5 98.9587 99.444 98.482

i FH PEA/S A T3UE 5 b FRAE 55 7 R 595 SR AT 4 1l
1E (66.67+10.18) % , B FH K T X+ B 4 /Y (97.78 &
2.22) % , 1% ¢ WITH0E & 40 35 PEA A] LU A R4 Hb 36



%24

RN 25 2-98 SRS ABE 04 ) 9 A B LA P g 2R S DR v 419

245

0. 1 g SA/PEA

VR

Botrytis californica |

BETE

Penicillium crustosum

0.3 g SA/PEA 0.5 g SA/PEA

BE5 PEA/SARETMAIMIEIXE
In vitro antibacterial test of PEA/SA microcapsules
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Fig.6 Change of incidence rate of fruit under microen-
capsulation treatment
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DREEE @ Bl B (R 9 4, SR SRl i e 3
R R (R T) 5 5 RIF IR PEA/SA fUIK
e b PR 2H ) SR S0 R R R T R 4H (P<<0.05)
TEER 7 RIS, A AT () 5 S 68 B AR 5 7E (9.86+0.34)
N, AH BT X BRZH 7 d N R SCRE R T 46.77 %6, 4

22 ., CJck
16 a I PEA/SA
a a
a a
a a
@ 12 a
i b
b a
E
= b
Z  8r
b=
ey
4_
}_
R 1 2 3 4 5 6 7

HiE)/d Time
7 HREAETHERIEETH
Fig.7 Changes in hardness of plum fruit treated with mi-
crocapsules

LA A X 0 10 1R) 2R 0 o B | T B e A (A
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A EOFEEE IR . PEA/SA R 4 3 5 5% B 21
YRS Z TR 3 25 5% (P>>0.05) . 5 2 RIF
f,PEA/SA T 28 4b B2 S 5210 (0 22 AE IR 2%
T HRAL (B 8D) , ik 7 BH Ab B2 1) SR S (a3 AR AL
JET/IN SRS A R T AR S R PR
2)TSS . TAM AsA &, TSS.TA & e Rk
DRI 0 5 ) 2 BB HT PR 28, L R ) 4 T 2

50F A
[CJcCK
aa a B PEA/SA
40§ By
aa
dd a
a a a
301
<
20H
10H
R 1 2 3 4 5 6 1
ItE)/d Time
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C
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7_
6ra a
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l.
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6 7

K HEZ AR AsA Rk B B KA TR
I, AT LA A A S AR A I 38 B R R S (HR A
Sy S AME SN g 4 R AbBEZE AE TSS
TA T AsA £ 5 J7 T 5 6 BZUH L IR A B 5 R AR
(P>>0.05) . X B PEA/SA B 4 % 5 52 5 B3
A T AN FISE R 78 & A BEAE 0 TR, AR 4 T
JESL A A SR

[JCK
12} Bl PEA/SA

10+ a a a 2l a
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6
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i} E)/d Time
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Fig.8 Color changes of prune fruits under microencapsulation treatment color

F4 PEA/SARETHEHERIPTSS TA ASARE
Table4 TSS, TA, and AsA content in persimmon fruit

under PEA/SA treatment %
v AR S AIEEmR S PURMER i
FEdilh Sample e
1w TSS TA AsA
CK 38.466 9 12.356 6 7.9797
PEA/SA 98.958 3 99.444 4 98.482 0

25 2-XZEEERMMBEEIRRERE M
A

RRE R A s e Kk 5 R N )
AR R R 2 — , PAL \C4H (4CL J2& 4 5 e A it i

TR0 AR o R IAH CF o8 R IR B3R L Rl (28
B A8 R AE ORI B R AR 7 W ml DL 5
SERIBTIRE

PEA/SA 15 i 2 &b ¥ 20 41 L T X B2 7E PAL |
C4H ACL [l 35 M J7 1w ¥ 2= By T30 I 4E H , JHerp
PAL . C4H M 1% V4% .25 0 1 (P<<0.05) , 3 7 43531
TR 49.76% .69.49% . W 5 s, 7E PEA/SA 1%
JEREAL T AR R T B AR i AR I AR P Y
ARIFTER W B AT 2R S A AR R
IR, 33X AT BE 5 O B Bl R PRI AT OC o A L X
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HEZH, Rb A AR T 2 & i PR 49.06 %6 B & i
FE6.29% ALT R i TR 156920, 8 & i T %
AN, XULBAFEVEMER S PEA/SA 4840 3
XFARZER TR B B & D& PAL .
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mRNA B s f2, FEIL T PAL BTG PEFIET RAY
MR

x5 PEASANETAERILDH/ZTRRIEKEF=YNESE

Table 5 Content of phenylpropanoid secondary metabolites in prunus cerasus fruit under PEA/SA treatment

4 Number BB L/ (OD,s0/) HHR 5 /g T ZEER/ (Nov/g) A f 1k /(mg/g)
Total phenolics Flavonoids amount Anthocyanins Lignin
CK 1.590 67 0.015 96 1.449 50 0.009 12
PEA/SA 1.487 33 0.014 84 1.493 67 0.013 59
3 .LTJ- .L/b\ Xinjiang Prunus domestica 1. ximei [J]. The food industry,

AHE5E R HELFL I 48 T PEA/SA UK HE , XF
JIT il & W R B AT T A AT RAE , I i — 24 L
FHF VO HESR SR 5 AR, PEA W 7128, PEA/SA
TR EE SA Bl 4 5 R IO o 50 B A b AR
K EFRIACE Y B 42 4 978.61 pm) , H B4 541
KIIBRE S SN 0.5 gt , PEA/SA Uk 4
Xof ARSI 3 g DL S0 LB A ) 2634k 98 %6 LA
b ES 4 KIFUG  PEA/SA WUR 38 i FRZH 1) 5852 %%
I 2% B IR T HR AT 7656 7 R PEA/SA TR 28 4b
B 1) & AT e 45 i 7F 66.67 %, PEA/SA T
4 B AT A R0HE 28 B S T R (R B AL =
19.8%) , [A) I {543 TSS . AsA 25 K i 6 br . 2K
PEAR I 2 6 B, PEA B 22 J2 38 a5 FH 9% B 1
A By i@ L R AR PTG AR ARG I R S b i
ST EAE N , 5 Kleinwachter 2154 % B 2, B2
IS P 38 S R BCR 1 25 5 — 3

¥ PEA BB EAL , m] S BHAK A RORs ik, 7 F)
FHER PEA (41 F B[] 52 i 2 X G g S 52 9 00
TREERCR B 2 B 22 R 3T PEA 128 B 200 {4
WRE B PEA BB A 2 o e B & 2R 8% (an
AR PRAK EEDIIEER ) 5 AN R D B A 4
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Preparation and characterization of 2-phenethyl alcohol
microcapsules and its application in preserving prune fruits
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Abstract  Sodium alginate (SA) was used to prepare 2-phenethyl alcohol (PEA) loaded microcap-
sules with the extrusion-dripping method and the structure of the microcapsules was characterized to devel-
op the application of PEA in the storage and preservation of fruits and vegetables. The key factors in the
preparation of the microcapsules were optimized with orthogonal experiment design. The effects of PEA
loaded microcapsules on the preservation of prunes were further studied. The results showed that the micro-
capsules loaded with PEA had a more regular shape, better dispersion, and a larger particle size (volume-
weighted average diameter of 978.61 pm) , and good long-term release capacity compared with the SA mi-
crocapsules. The results of antibacterial experiment showed that 0.5 g of PEA/SA microcapsules had an in-
hibition rate of over 98% against common pathogenic fungi of prunes. The incidence rate of fruit in the
treatment group was significantly lower than that in the control group from the 4th day, and the incidence
rate was 66.67% on the 7th day. PEA microcapsules effectively maintained the firmness of fruit and signifi-
cantly slowed down the decrease in the content of soluble solids and ascorbic acid. The antibacterial effect
of PEA mainly enhanced the stress resistance of fruit by acting on the pathogen itself, rather than upregulat-
ing the metabolic pathway of phenylpropanoid. It is indicated that microencapsulation of PEA can achieve
long-term and effective release, improve the antibacterial and preservative effect on prunes, and effectively
maintain the post-harvest quality of prunes.

Keywords prune; preservation; 2-phenethyl alcohol; microcapsules; metabolism of phenylpropanoid
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