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Research Progress of Preparation and Application of Probiotic
Microencapsulation in Food

GAO Xiangxin, CHEN Yongfu, Wusigale "

(Key Laboratory of Dairy Biotechnology and Engineering, Ministry of Education, Inner Mongolia Agricultural University,
Hohhot 010018, China)

Abstract: Probiotics are widely used in the food field because they are beneficial to human health, while they are
susceptible to adverse environmental factors such as temperature, oxygen, humidity, pressure, stomach acid and bile salts.
In order to maintain high survival rate of probiotics during processing, storage and digestion, different microencapsulation
technologies have been used for encapsulation and protection of probiotics. Probiotic microencapsulation technology can
improve the resistance of probiotics to adverse environment by creating a physical barrier, and reduce the damage of
probiotics in the protective matrix, so that they can reach the target site at full potency. The review article summarizes the
source, type and efficacy of probiotics, and mainly summarizes the fundamental principles, advantages and disadvantages of
the common probiotic microencapsulation technologies, including extrusion, emulsification, spray drying, freeze drying,
spray chilling, complex coacervation, electrospinning, electrospraying and impinging aerosols. Furthermore, an overview of
the application advantages and possibilities of probiotic microencapsulation technologies in dairy products, meat products,
non-milk beverages and baked products are discussed. Although many studies in vitro digestion, there are still some

limitations. As for the existing problems, it is necessary to expand the microencapsulation technologies, carry out in vivo
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experiments, and establish a systematic database to meet the industrial production needs of probiotic food. It provides

theoretical reference for developing new probiotic food.

Key words: probiotics; microencapsulation; food; application
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Fig.1 Application of probiotic microcapsules in food
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Table 2  Application of probiotic microcapsules in food
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BINBEMERAS T T lg, 76 4 °C Figmg 5 s R
WEFLEAT I PTG T2 7.11 1g CFU/g, A GLIE
Wt s v T B 00 AR RIS TR AR 8.19 1g CFU/g
TN REFE] 7.48 1g CFU/g, FEARIR B T I8 5 A9 05TH
%, Bt a5 gy 1 g 6 5 B3 S 300, i pH.
IKSy . BRI AR A5 S s A B 5 ARk
AR, G AETCM G I AR HE T 2 vh 252k
PRAFIE AT Tk, BTE RSB S 2B et
[ 2507 $2 v 7 A2 B 3G PR B, 514N, Sharifi 2508 ]
JHE BRI 1T 7L & A AR AR S A B A 36
AR Y B BEAAE ) FLAEFT B ATCC-8014 FALKUEE
B, PRSI BN s b, TSR F LA AT B
TEGHEH WIS AR 8] B35 T . S Y7L
AT AWK A L, i85 61 d J5 T aa BAR 4 55 A
FE A FUAEAT BT 0 W P56 S s A R i PR 3, L 25107
ST B, F LAl 4 o mI) T IS ZLISAT P 6062 1
FUAREEIE B A A TR ZE R FH FHEHER Y, 76 4 °C
fitgk 21 d @IS FLIEEFT B 6062 BYTE BB, T (445
7.69 1g CFU/g, #H EL FRIUR R FEAIK T 0.59 1g CFU/g,
AR, TAERE )5 | A2 T IR WS TR AL AR, (R
W SN . RGN . SRR BRI A B
e HRT, Fra B BT BRUTE L v O 2k A PRI
BER TG T SRR AU 2L, o R A2 A0
FANAE S ISR, B2, Helsi AR
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FEAEZL T N FH RIS RArra R FH s, E X
TR YRR 2B EE .
32 AFl&E

Pl s H R ARG P Rl D =i 22—, &
AR B AR AT TR S 3R 3R,
Gy 5 | RARSRBES IR RS . ARk AT B
TH 2 R 30— RV & AR, A0 IS 5
T ZUPE PRI FEERE 5%, PN AR Z AR A SIH &
A AE T RIS, AR IS 55 | BRI AL
Ko FHF PIZEILBRANBIT AOCLZE, PIH] ST AVE A
2 25 AE TR M RG34, RIS AE W e sz B b
H' ARz AR TR ST A 457

P i 3 R R B e R R B AR, HAE
7 e ) v e BE R A Rl e 25 4 TR A s
AFTF 25 e AL R T, BRI, 852 RETE
P & HR B 0 TR AR BN A R I RO ST . R TR
T ICTHG S AN TakRe &, nTRIERR A 2524 B 1
FA%% . Gomes ZE7 WFSY T &4 154 Bl S WU AT
FRFLIEFP Bb-12 ke (2 KR 7, a5 2601, &
A 35 A AU S I T SR AU I 1% S5 05 A i T SR Y
R AE BT E B E R m o 22 7, HAaMEm3)
PR AT LIl Bb-12 1775 2 A2 i il Eh vk BE Y
FENN, 1R HH 5 A B MU WAV S — P 25 AR PR FE
WIS SSAMSER, AR A
LIRS 25 TR TR IR R S100 X AL
AT BG-112 #7008, B s in T b & 3
R EREHE = B AR e RIS N aAesE

1A, Pasqualin 2807 35T % B & i v s inzLAk
AL AR FUAEAT A TSR, K ILET 60 d fiff
P, AH LU R B BN ES B (8.02 1g CFU/g),
F BT g v Mg TR IR AN AL AR ) LA AT TR TG TR B
(8.34 lg CFU/g) B /5, H & i 2 1) & B & W
(0.602 mg MDA/kg) B g it E AL FE BE (MDA, TH —
T8 ) B0 U B T A B 19 (0.625 mg MDA /kg) I Iig i
FALRRE AL, 534, Muthukumarasamy 2579 F1) /]
BRI FZLATR G 2 D FORE M ZLAT B G I 1R
ENIMOEEINE , T A5 T P B IS BRI A R T P 4
i, ISR R IR 2% A $2 = & 1 1 Th B CCRG TR 7L
FFEE M AFIE 23, HLAE R J0T T A B Bl el
AR, SR, Mrkonjic 28077 7 YA 7 HH B IndT R 12
A AL HE T R AN 1Y) AR K 9 I A LA
PRI IS EH FR ER ) , A0 HR S 1) R SR A TR 1 Ay
o RIS R . DRk, 252 PRk e 1 A il
i R RS — 2 /IR
3.3 AEFLThE

REIRBAT & & ZPE IR, g as B b R
Ja R e AR 2R AR 35 T AR T A
TR, ITAER, AT N B Ss AE BRI TR
THCRE, LI & B A 7 S i S TRk ke R AN [R]
NBERTE TR U9 HAT, s34 e DB I & 32

FLEZ = AT TR FEIR, — Stk A PR AR B X BRI TR 1Y
U, IR OB IR pH 25X i A B b A 5
RS Y e R RS M 25 A B AT R R 3R,
PR AT 25 A2 Bl 7= il R B0 D TR 2R 5 | R e o
SRR

Barrueta 55" Fi| FHWE 55 )52 0005 B2 WE LI AT
P ATCC-53103 55538 By ettt 45 B ik 25 A=
PRERASCRL, 76 4 °C iR 35 d Ja id BRECS EA)hnT
F 7 1g CFU/g, BHIHGRTH A FIE T 2 1g CFU/g. Itk
41, Varela Z552 5 T FH 2L AT ) #5100 Vi S5 FR A A% X
FLFFBE ATCC-19992 fHAIe 4 i FH 3 SR v, 592
RIHE 4 °C T 28 d JF, SERIT P
A= PR R S S RS BR TE PR . Romero 457
W AR RN 7 72 AL SRS T SR e AR B
FLESAT R GG MR ER . 534, Rt Jemidy &5
mi] 25 A= PR ASUE MR SCEE R 2, /NBUSRIR pH RRAIK, 52
WA £ A= PP o Sarka 55054 2B, KU ES S AIFLAGTE
S B B AU AT B FLAE Rl Bb-12 0 A 213 1
L SRIGAE 22 °C AR 28 d Jm P B Rl AR
MY 77, - FLE T oI AR e AN U AT 1
Syt FUE (PR AR AR SRR A T T iR 14 d B
B A FLA R AL HE S 14 3 P BB AT B LI B Bb-
12 ¥ BB T- B S . bAh, Nami 25059 5 7 #2525
A BRAFERS VT S 25, BT R A8 00 AL T v
BRER | TGRSR R A5 04 25 28 B SR S s Jin T4 v
i, 7E 4 °C FA#R 42 d J5 &80, 280 s A oc i 5]
AP FLAR FLER T ABRIINW-N19 7ER T 47
WiRe o

PRSP RIS SR T SR s i AR S TR A2 T B S
7%, a5 AE T S A G Ty — PR s, s A Ta
TS HE 5 AT B 08077 il VRS A ot 25 25
PR 3R A55, DT 25 2 B 4EREE 7% 7 o Haffner
SEEOV BT R, FE 5 viYe MHE AR I A HE T 55 i) 85 1Y) B
ZEHEFLIEEAT P GG 1116 SR Eh/ — A AL e T e S Bk,
TE 4 °C iR 7 d JE RS AT 25 A P s ™ B 475, 16
HEUNIILATY 6.71 1g CFU/g FKZE 5.86 1g CFU/g.
(R, P P A BRSO AS BB A ok 2 PR e 2 R4
A 25T F AR AT (6 1g CFU/g)™7), T ik 4 25
B LT P B AR T LA TR B A RSPk ] H AR
B A 275 o Tanganurat™ & BB R0 45
FAARTIUATEIRCH 11.38 1g CFU/g WK ERE ARGMG-
12 TR HERS IRt h, L 14 d IR ES
AT ik 8 1g CFU/g, i R 7Y i A B B A A
34 IEESIG

A B SR S P T W 2 A e — R AT
SR I . A VE RS b SR
2B FRU ARG, HonT BTG O i 4575005 . WE PRI
SEARR YRR, (A P i — L UE SR AR
NAATE AL, T 2o A DR T 3B e R A R B A



5 44 % 5 34

DT, A f A OB Rl i S AR R P R RIS f 25

FERTFAY R, MR AT 234 v 8 34 ok
ATIH AR N, AE R, k%45 £ k3 Ab T 200 °C
FEAT I i TR IR, 25 A AR IR A5 X LAAEIE,
PALAIFE N 5 R BUURE BER AR X 25 A B EA T, 7T
AR s g AR B TERT RS B T AT R

Bampi 550 FF & T —Fh 552 202 7= AR
YINE D A g R AT T AN Sh 4 RUBE AT B LAY b B 4%
YN, Sl AN RS I 25 AL B AE 25 °C S T s
W 30 d, V1% PR A 25 A B Y B AT A R, 7RER
B ESEs I B2 R . S HIERK 2R
A A MR BARAT H Y, Lasta 2502 6855 Ryl 4519
FEMRZLAT B LAO2-1D-1688 W3 W2 45 BE e Bk 5 15 v
TR GG T aYERE, L4t 25 «C F 1204d
fiti Ay ] 4id 90% MUALEIE 3, £ 75 C HtJ%E 10 min
JE VMR FLAT IS R4 (4.52 1g CFU/g) BEFEK T 55 °C
% 10 min J5 MG ERE(13.13 1g CFU/g), {HY =T
WES UG B4 (4.38 1g CFU/g) .

Zanjani 55 31 65 21 AR 15 6 A& 00 1 1R L S AT B
ATCC-39392 MG FEFREN/ LI ETE R RS ZE TR N W7
BREH, AE 25 °C S5 MK 28 d B T
PRZL(>7 1g CFU/g) . Ut4h, Hadidi 2504 FIFHZLILE:
FEETRFLATF IR LA-5 A TV S s /K BEE, SR 51
HE AR 1Y) 0 B RS MR (0.5% . 1.5%. 3.0%)
TR AN B SR LA I A, 76 175 °C N HLEE
6 min, 7% BEEIYILT 6 1g CFU/g. Tl sE
YRR, e S IR ARG R P BRSO B R
BT 7 d I, A 1.5% F 3.0% #3100 A B8 i 3 i
FEIE B 7.82 1g CFU/g Al 7.66 1g CFU/g,
T 0.5% W fa B I AR e TS PR K (5.57 g
CFU/g) . %% I, S $E 40 315 25 28 B AT TE 245 5]
AR B A, SR AT ZE v LIV E R B 5 I A 2R
AT —Fh AR, iU e /K s B SE R R 4
Soph g il i ) B A — 2 Sz, S RN FHATS
THRAMNFFE
4 RESRE

A TR ELA T 22 25 AR Tk, (MR i S5 2F 2 s A
ARG NG . F5AE RIUR R AR TR P 2%
A BETES A . A7 S P IE T A R P 4R S AT
. HAET, AR5 R R R OOV H Tk 2B P
P, I HAd R RAFIER e ME R B ReE . SR
1M, #5245 MR R AT A REM A a5 2L PRTE T 5 1
TFIRELA ARG, PRI RS AR EIR AT ST A RESE
HUHAE AP RAPN . e, T —2e25 4k et
AR AR i, T A AR R B mT B2 32 11
WA Sx i ik A P TIUBRE 3 = S e R Ak T i P R
Tegr ), PRI 25 AR PR U 2 = S i Tl A AR P
O ST T ity B AR 25 AN 25 A PR AR T PN BOA 71
R, W, AW E B R R AT A R R
BB TEARRIIWFTE A NP R A i, 3825
TFRARN S, LU AAE S A b m] LARYEAS IR
R 2T RGePER B, dETmds SR A ST

AEAY) A A TR OB 7™ i o
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