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Preparation and performance study of Hippophae rhamnoides Linn.
probiotics microcapsules
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ABSTRACT: Objective To prepare the microcapsules of Hippophae rhamnoides Linn. probiotics, and study the
acid resistance and enteric solubility. Methods Using a mixture of sodium alginate, whey protein isolate and
calcium chloride as the wall materials, the fermentation broth of Hippophae rhamnoides Linn. probiotics was
embedded by microencapsulation technology, and the Hippophae rhamnoides Linn. probiotic microcapsules were
prepared. Result Galactose proliferation medium was selected as the activation medium of probiotics. When the
concentration of galactose was 2.000%, the proliferation effect of probiotics was the best, which not only shortened the
lag period of probiotics, but also increased the growth rate of probiotics. After 150 min of simulated gastric juice
treatment, it still had a high survival rate, and the survival rate was 61%. After 60 minutes of treatment in the simulated
intestinal fluid treatment, the probiotics were continuously released. Conclusion Hippophae rhamnoides Linn.
probiotics microcapsules have good acid resistance in gastric juice and good enteric solubility in intestinal fluid.
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) 97.32%, I HMIEERAR A IEE], 1K 30 d MUK ZERS
R B AL /N . AR DL RS W, R e R B
BB SV R R AL (H s S 5 (S IR F VD
AR A, K2 S A B 2,
TR VD R 25 A= B ) A A B 2 () A 9 0 A LA
N T RIES A T A AR, XY S Sy
FEIN AL BB 5 IR, 5 B0 M A A5 A B4 50F FH A
i A PR T RS R [ i ) R [ R, F 0 R P AR R
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AEAS X i A= TR A0 TR e e e BT R A0 47 8 PR
YEM e Vhieb A B RS SO0 SUSF FLER T AT 3%
MR R P e, T DL 2 B R LR P RE A 4% . VDB
RS EEAR . SN, AR RS ik R
PR G, DUREBERREN . FLis 0 B A AL iR &
R RERE ) D S A U R i A TR AT AL,
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VDRI IR 01 g S i Vb

MRS 15373 (JEH Oxoid 23 F]); T BERR N A 58 |
B A AL B E (LR AR R A R D, &
1bA5 | BRI S8 . BRRE A, SAELE . &b, B
TR AN . ERBREE (M al, [ 254 Lt R B |,
TR INAF) I ZLAT B (E R4 5. ATCC 11842), TS AU AT 12
(ATCC29521) (I a4 e ML B F 5 i A BR ST A F])

AR R HAE 10.0 /L AR RER 5.0 g/L .
TEREE BT 4.0 /L. #%IKE 20.0 g/L . 135 -80 1.0 mL/L . W
TRE 4 2.0 g/L. ZFREN 5.0 /L. FrEmR =4 2.0 g/L. B
%% 0.05 g/L, NKGEZEZE 1000 mL; #4508 5L flids 35 5 1y
pH H 6.2~6.4.

L pE R A B R B R A WE SR B R, W A
20.0 g/L e piF 20 20.0 g/L.

TR I B K 5 KL TR) A 2 0 RE b 5 R O, A 4 b
20.0 g/L e sURERE 20.0 g/L.

WEMRZE rhEL 5 (phosphate buffer saline, PBS) (pH 7.4):
8 g AL, 200 mg FALHN . 1.44 g BERRE 4. 240 mg B
fig — &8, PKEZ % 1000 mL,

KSR B ELR2 16.4 mL, H/K#7 800 mL, 3 pH
2.0, BEFBF 10 g, BAJEMKELZE 1000 mL,

AW : TR S0 6.8 g, MK 500 mL ZE4E KA
i, F 0.4%MEE LR pH = 6.8; 120°CKH 20 min;
JREE A 10 g, INJCIAKGE RV, HIRIR AR,
KEFZE 1000 mL,
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VS-35S-D F+5 ¥ AL (i = e Rt B A B A FD;
HWS-250 75U 18 Jf 1698 55 7246 (b M 3R [F o7 BRA 7)),
SCIENTZ-1ID ##75 24 L al e pIL (77 i 2 A= BB e A
PR D), JSM-7500F 4 B+ A5 (H AR B F AR S td);
YXQ-LS-50 373 27K P B (VIR S A FRA D),
UNIVERSAL 320R & # & .0 AL (72 [ Hettich 2 #]);
BSC-150011B2-X A= )& 45 (U B 25 W PO AE R A B
A]); SHZ-82 fHiRRG#5 (& InThi TR ENER) ), —80°CUK
FEOLREREY A7), milli-Q iKY (3 F % P AR .
1.3 LEHE
131 WHRAA L BRAIRIR

IRyt SR, VD BRI AR 1.5 h, AP 3 K,
BIFHRIOR, KRB E, 5000 r/min 5.0 10 min, ¥4, 15
VRO, Hor, VIEER 5K G 1:3 (m:v), 8
FEIEN 600 W, A3 RS FEEUES TR 15 min.

2 BE 2 RS 2 B Y iy ek AT IS AR B 3%, K AR B0 TG
b 25 A PAF R T LE 3% LAl Fh 2 V0 R IUR 1, 36°Ck
FERE R 2 d, 15 RIVD RS A 7 R B
132 FfdsfRaknkd®

ALl 25 mL B PRI AL R IR 3L | AL A 5
FRAE | M GE B SR AR (R SR WA SR 1); R
R 3R L P IR GO BT i E 0.125% . 0.250% . 0.500% .
1.000%. 2.000%. 4.000% 6 Ny EERERE, 3% KA i 58
MR F 121°CF K 20 min.

1] KR I 1 g — A B 5 B v e A G AR L AT 1A
T BUBLFF IR, 37°CIRAEREFR 48 h, £ 600 nm Il & %
R FRIL WSS

F1 BEFLWOER

Table 1 Composition of each medium

AAMERY  CRILBRNA RS

R

iRk BRIk He IRk
& H /(L) 10.0 10.0 10.0
4 RN FER/(g/L) 5.0 5.0 5.0
R REE R/ (2/L) 4.0 4.0 4.0

HEH/ (2/L) 20.0 — _

n1-JR-80/(mL/L) 1.0 1.0 1.0
WHIR A —#/(g/L) 2.0 2.0 2.0
ZRHN/(g/L) 5.0 5.0 5.0
FRIgERE — #5/(g/L) 2.0 2.0 2.0

TR B/(g/L) 0.05 0.05 0.05
SR — 20.0 —
iR — — 20.0

T —Fm T

133 FIBMARFAATAEARARIENAYA

A3 BIECH] 25 mL AL I L R A W 3R 2k
BRIy 2.000%) 1 FUBHG 58 1E 57 5L R ZUbE 5
RSP o UB S N 2.000%), 15 FERERLH 58 UG T
121°CTF K 20 min. [ KB M A— R R IR 4 A
PRINFNEZUFF BRI AU FF I, 37°CIRANE R 48 he &
B 4 h ZZRIAE 600 nm il 2 WG
134 RAEAHMIKENH &

1 PR I0 ) SI7. LA 8 R 79 0 O A e A L 34 B
B IR B CR AW s IR B b R FUAE R B2 2.000%),
37°CIRANREFE 48 h, SRJ5 4 VR AE 4000 r/min #5.0> 10 min,
B R AR A, K B AR R K B, BRI AR
AT TR A5 A B R CRIRI LA TR . B SUBE A T 1
He M 10'°CFU/mL,

BRI AT ATK T, 70°CAIB NN Z 58 415 1,
F il BT MR Ry 3% VSRR NI TR, 48 0.22 pm JENRLL
TEBRE, & BB REAMAKRER 1% mm)iy:
TR, bk e R, BRI 10% 7L B E S
W, # M, KEAEE TR, MRS ERE S 2%E
ACESVR, W EAES IR A 121°Cim R KA 15 min, #5.

VG VDR A T R TR . T SRR BNVA W . FLIE
WRWARRTRLL 1:5:5 LR A95], BENRA .

BASRRR AT 2.5 mL TS ST A AL ES %
W, IR R B 30 min, 12UE, BRIFKAE, FZEEK ik
3K, BREZARMESE TR EIK, BIRRETE
0.9%A:FIER K o, SRS A VP Ies AR BRI % . B
MU T20°CAMHE T A 24 h )5, BT HESBHETHLH
T4t 48 h, 15 FNAT RIS AL AU, M.
1.3.5 WdRE A B R E AT ALK

A FH 49 48 H, 7 5. 7308 (scanning  electron microscope,
SEM) XA S IOULTE S0k 4 TR
1.3.6 kA& E AR & R ER AR R

(1) VD 2 A= TR A 24 1 g 7 ek 3

W 0.5 g Vies A IR B I A B4 1S W (4.5 mL)
L ARSI 15 s, 16 37°CEME T, L 200 r/min A3 EETE
FERTPIRGALEE 30, 60, 90, 120, 150 min, 4ZbFRZEH)S,
B, 3 R, WCERTTEY, mUEY A 4.5 mL pH
7.4 14 PBS H, 37°C IR ¥ Z UTE W Vs A T IR B
SEAAAIR, AR BREIR, SRJE X B R U T A

MRS TR TS, MR AR AT . rid ek
AR R AR (D)

AN 2 /%=A/Bx100% )

Homr, A RSB AL LSRR B TR BB, AL
CFU/mL; B /R AL FERTRE B AP BTG B4, 207
4 CFU/mL,

(2)VD M 25 A= TR K TR 1 i P ek 3

H20.5 mL Vbl a5 26 1 & o A BB (4.5 mL)
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W, FEAMIRAI 1S s, 76 37°CAHF R, L 200 v/min A EE7ERE
RS ALFE 30, 60, 90, 120. 150 min, JRIGALFRILEH S,
B, 7RI, WERTTREY), mUTES A 4.5 mL pH
7.4 1) PBS W1, 37°C FIRGIRA 5], BRIMBWR, RIEXT
TR T TR T
1.3.7 ki A B MIRE AR

(1) VD 25 A= TRl 3% 11 P s ek S 5

B 0.5 g Ve B AU BE I A B BIUA (4.5 mL)
H, FAMRAT 15 s, 16 37°CA&MF T, L 200 r/min 7ERRIR
PRGALHE 30, 60, 90, 120, 150 min, FRFHAFRLER I, &
O, I FIEW, WAEDTIEY), mUiE?hmA 4.5 mL pH
7.4 i PBS H, 37°C N IR E ULIEY o A9 V0 25 A8 T fUe
PESE IR, 1R E, AR5 X B R TR A T IS T A

()VD M 25 A= TR K TR IV A Vs ek S 5

B2 0.5 mL Va5 A8 B & BEoin A B in A SIS0 T
4.5 mL)H, FEAMRE 15 s, 7E 37°CE&AET, LA 200 r/min
TEFERPIRGALBE 30, 60, 90, 120, 150 min, $R¥GALM
s, B0, FLUER, WEEY,; mUTEY A
4.5 mL pH 7.4 i) PBS H, 37°C M RGIR A4, H3IH=
W, SRIG X BB A T R
1.4 HUBRALIE

AR FE R T A B Y 3 R S B SEER AN A R,
FH Excel 2013 i1 SPSS 2.0 X SE IR UEA 720 H7

2 HEREHR

2.1 GEHIEFERIRE

M 1 AT, e LB A R, LR R
2.000%H, %542 B ODgoo nm B FIIAME 1.98+0.03; 7EH] %4
WEIERIE TR AL D, WA 2.000%, #5258 ODeoo am
IRFR KM 1.65+0.01; 7EREREN AR IR 3L, RERE A
1.000%H, 54218 ODgop nm 35 F I KAE. 1.18+0.05, FEFKE 3%
FERRIF A BE AN, 2 UBEES 2L 7 1925 4 T ODgoo i TELHR
T, UL FURSH A 1 S R0 25 2 T A TR AR AR L
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Fig.1 Effects of different media on the number of bacteria during
probiotic activation (n=3)
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Fig.2 Effects of galactose proliferation medium on
probiotic growth (n=3)
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Fig.3 Appearance of Hippophae rhamnoides Linn.
probiotic microcapsule
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Fig.4 Scanning electron microscope images of Hippophae rhamnoides Linn. probiotic microcapsules
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JEA, R 2 M Ak B VD 2% A TR R T R 25 2R T I AE TR
R TR 2MAFREHELGAE] 120 min B, 7716 REE
25%; MALFEEFAIEE] 150 min B, FEIERAUH 5%, Hit
AL, RO VRN A A R VD 25 A TR R IRV P Y 25 26 TR
HAMRRM A )1, 64 WA R B 32k miE, K
W ICAS B WU 25 AR S5OR o ARG 5 BV IR 25 A R
JEBEAERE R W P 258 150 min FIALFRG, 254 B TETE
FAR 61%, i T ACCLHR P VDB as A 0 & B Hh it
BH, A 2 1 V0 300 2 A TRl e 3 114 BE A F 25 A AT R A
T RIFEDER, B30y 25 4 BT S %
& F AR S 4 15 38 .
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Fig.5 Survival results of Hippophae rhamnoides Linn. probiotic
microcapsules in simulated gastric juice (N=3)
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Fig.6 Release results of Hippophae rhamnoides Linn. probiotic
microcapsules in simulated long nights (n=3)
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