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TR SE 208 1) LA 2 5 1) T 0 341 25 A= B s 1 T 32
PEUA KA A1 MR EZE R . Hansen P57
T OIS #E R AR TE 100 m LA I X 5 A= B B0 4 4
YEFI S, SR, SO Bk A2 K s &9 vh
SR AL BOBE 7 AR Y AR5
ME T 3 A0 AL 55 M=S M-AX 1 M-BG &)
AR I3 A (DyoDso 1 Dog) FIE-HRi 48 415 T 1%

JiE SER A% 53 A 38 58 (Span {H) . W 1 Fros il
FHFLAR 25 5 09 3 20 T e 28 R0 42 B 7E 1000 pm
LR, Ul IR & T 3OK 23 Y UKL 5 Dy #4175 100
pm P b BT 6 A i 2 A IR PE T . M-S 19
Bk A2 B/ (207.4 wm) , AX Fil BG (A i 25 42
T (P<0.05) Ui 28 1) F- # ki 48 JL 2 BG, it
Sh ,AX T BG Sk 3 B AR T ek e B 1 R AR 43 A
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Table 1 Microencapsulation particle size distribution of Lactobacillus plantarum

A & Dy/pm Ds/pm Do/pm Mz/pm ¥ 42 5 G
M-S 49.5 +4.8° 176.6 £ 3.2° 751.5 £4.9° 207.4 £4.1° 4.02 £0.07*
M-AX 64.8 5.3 290.8 £ 5.7 809.4 + 6.9 348.9 + 5.8 2.61 £ 0.04
M-BG 113.5 £3.3 4244 £ 2.8 986.1 +7.9* 489.1 £7.3* 2.07 £ 0.04¢

TE B R TR N (wks ) =3 s Mz 7R - R0 A%  [] 51 80808 A [7] 7 B 3 8 i i 1) 22 53 8825 (P<0.05)

SEM WS [F) e e i 25 4 B B (1 7) ,3 21
P e ¥ SR B 2 R A5, JC i A TR AR R 7R R I
PE— P UL U A L R T A FLAT 5 At

20KV X500%.60pm 0000 1030 SEI
(a)M-S

(b)M-AX

SEM %5 BTG E T AX 1 BG X ¥ Jie 9 ki 442 114 5%
]

-

X500 50pm 0000 10 30.SEI

1o

7 3 @M SEM E (x500)
Fig.7 Three microcapsules SEM map (x500)
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Hl M=BG 4135 #4053 1 4 6.36 1g(CFU/g) Fil 6.72
lg(CFU/g), i Bl AX il BG ¥ N BY T A 9 3L
FEAHCHT B IR VR R B, Ak 2 AT A3l B T AL
150 min Hf , M=S 2 A 4G I 21 76 1, 35X n] B2 A4
IS A i R S ASEAUL fi T 1 e I R A B il 1A
1% £ 6, 1) G 9 BE A IR, R AT TR R R
FETE AR T, A0 e BE B R G TR B IR i AXCRT BG
XHAE Y LA B TG H A B R R, TR

1% W5 A HEAT #1180 min I ,M—-AX Fl M-BG i
W >6 1g(CFU/g) , fF A FAO X 25 4& B & b i
WA B AR EEOR B, b Ah , BRI i T Ak 2
#,M-BG Hi% B £ 45>6 1g(CFU/g), 5 M-BG 2
A AL R R R K AR
2.7 fEGHEH

— ek U, R Ak Y 25 2E B R R B TR
320k — g W (R BRI TR it A 30 ) 25 A T
TR PR, R BRI 25 A= B B R 5 2% 1)
TR FEP 3 U BETE 4 CCRIZE T (26 °C) IRk
A7 S, o e e A SR 42 LT R TS R R A T R L &5
RN 3 Win 78 4 CFAEAE 21 d B, 3 476 1R 8K
¥)>6 g (CFU/g) , i /& 25 A B B v S 1K 096 181 4
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Table 2 Survival of Lactobacillus plantarum microencapsulated in gastrointestinal digestion

% #/lg(CFU- g ™)

A 18] /min pH 14 NS MoAx M_BC

BIF H A 0 - 7.01 £0.13% 7.79 + 0.084 7.93 + 0.09*
30 2.0 6.80 = 0.08% 7.09 + 0.09® 7.42 +0.10*

60 2.0 5.70 +0.14% 6.91 +0.12% 7.14 £ 0.13%

90 2.0 4.37 +0.21% 6.67 +0.13% 7.01 +0.14"

120 2.0 ND 6.36 + 0.08™ 6.72 + 0.09M

BEBL N AL 150 7.0 ND 6.15+0.11% 6.63 +0.11M
180 7.0 ND 6.07 £ 0.08™ 6.58 £ 0.15*

240 7.0 ND 5.75 £0.10% 6.49 +0.13*

300 7.0 ND 5.70 £ 0.08" 6.38 + 0.06™

T RS R (aks ) =35 [A) S BRI S TR) K5 5 B 3R 200 ] 22 53 25 (P<0.05) , AN [A] /NG5 5 B s i i 1) 22 53 12 3% (P<0.05) sND &

R AKE I EE B =" R AR ALRT .

FR AR 35 K M-S AT HECF R 5.15

lg (CFU/g), Tii M=AX #il M-BG i FE £ 548 >6
lg(CFU/g) . 35~50 d HAIA] 3 2 1w i 48 v 3% T 25040
S R R T 3.14,1.01 1g (CFU/g) A1 0.81 lg
(CFU/g), %5 65 K M-S 4P if HAEMKE 1 1g
(CFU/g) VAR , 45 80 K M—-AX H il B Bk £ 1
lg(CFU/g) LR, 5 95 K M=BG il 50 IL 2 1
lg(CFU/g) AR o DL EBFSE 25 SR WIFE 4 CHIE T
S T 7 RRAE TE A 22 T LA R0 AR ) AT B B

e FEfEAE I, H BG BURIE T AX, TEE R AT,
EAEIIHT 14 d N, £5 G IR 2 v 25 A TR TG R 3R R
FE T F B M=BG>M-AX>M-S (P<0.05) , H 34 1#
fE FAO 23K (>6 1g(CFU/g)) ., 14~28 d, 45 4 %52k
B RGE R R, B4 35 K3 N B <1 g
(CFU/g) . =i T4 Rl W] ,AX F1 BG BAAA
Bl T ORFF IR0 3 v 25 A TR IG PE, (HIRA R B e K
A VR .

®3 HWIAFEMKEMLE 4 CH 26 CHEMEE M

Table 3 Storage stability of microencapsulated Lactobacillus plantarum at 4 °C and 26 °C

% W #/g(CFU-g™)

thABEIC AR VIS VLAX VIZBG
4 7.15£0.13% 7.71 £ 0.09* 7.86 £ 0.14"
7.02 £ 0.09™ 7.60 £ 0.16™ 7.71 £0.11*%
6.56 £ 0.12" 7.04 £0.15" 7.22 £0.14"
14 6.08 £ 0.08" 6.79 £0.11" 6.93 £0.12"
21 6.01 £0.10* 6.55 £ 0.08™ 6.50 £ 0.10™
28 5.88 £0.13% 6.41 £0.07*™ 6.28 + 0.09*
35 5.15+0.21™ 6.29 +0.18* 6.22 +0.15™
50 2.01 £0.24% 5.28 £0.22" 5.41+0.18"
65 <1.00 3.09 + 0.24" 3.12 £ 0.27"
80 <1.00 <1.00 2.07 +0.20¢#
95 <1.00 <1.00 <1.00
26 0 7.08 + 0.06™ 7.79 £ 0.10* 7.90 £ 0.13*
3 7.01 +0.09* 7.73 £ 0.07* 7.88 £0.12"
7 6.62 +0.14% 7.15 +0.10* 7.37 £ 0.09*
14 6.17 £0.13% 6.98 +0.12* 7.17 £0.11*
21 419 +£0.21“ 5.20 £ 0.16™ 5.89 +0.19™
28 2.97 £0.29% 3.52+£0.17% 4.08 £0.18"
35 <1.00 <1.00 <1.00

TE B 2R A (vs ) =3 AV EAE 5 AR RS 5 RE R L1 ) 22 5 4

L (P<0.05) , AN IF/ING S REF IR BE il 7] 22 57 i 35 (P<0.05)
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Effect of Co—microencapsulation of Non-starch Polysaccharides from Highland Barley
and Lactobacillus plantarum on the Survival of Probiotics

Zhu Yingying'?, Yin Lisha', Du Yan?, Yu Xiao'?, Shen Ruiling'*
(‘College of Food and Bioengineering, Zhengzhou University of Light Indusiry, Zhengzhou 450001
’Henan Key Laboratory of Cold Chain Food Quality and Safety Control, Zhengzhou 450001
'Qinghai Barley Resources Comprehensive Utilization Engineering Technology Research Center, Xining 810000)

Wu Huajun', Feng Xuewei', Hao Jing®,

Abstract Araboxylan (AX) and B-glucan (BG) were extracted and purified from highland barley bran, respectively. It
was found that both AX and BG could promote the proliferation of Lactobacillus (L.) plantarum and producing short—chain
fatty acids, suggesting potential intestinal probiotic effects of AX and BG. Based on this, Lactobacillus plantarum GIMI.
191 was co—microcapsuled with AX (M-AX) and BG (M-BG), respectively, and their effects on the encapsulation effi-
ciencies, gastrointestinal tolerance and storage were evaluated. The results showed the encapsulation efficiencies of M—-AX
(M-S). After

simulated gastrointestinal digestion, no viable probiotics was detected in M-S, however, the viable counts of M=AX and

and M-BG were increased by 1.4 times, and 1.6 times, respectively, compared with the control group

M-BG groups were 5.70 and 6.3 lg (CFU/g), respectively. In addition, AX and BG extended the storage time [viable
probiotics counts >6 lg (CFU/g)] from 21 days to 35 days under 4 C, and significantly increased the viable probiotics
counts at day 14 under 26 °C. These results will provide theoretical basis and technical support for the high value uti-
lization of highland barley bran.
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