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TEEFLFT R3S (lactobacillus casei R35) | fi i 4 4K
ApBFEBEA T SN T RS HO s & IR

78 EC LT B8 A i A1 I SE i 6045 (T fRiFK 6045 )
KIGFTF TR, W T [ Tl s A 0 B b A e s B .
1.2 EHE
1.2.1 LHI8 34410

RN SR
1.2.2 miEih

FEAM 10 g, F AT 3 o, AL S g, 28I ACHD
JE1L,pH{H7.0+0.1,1 x10° Pa F K 20 min.
THERE (KT WA 7.
1.2.3 TJA &5

FATT 50 mL, BERERHARE S ¢, 4 INE 10 ¢, 7L
W20 g, HI%HE 2 o, BETR A — 41 2 ¢, 1 80 1 g, &
FREN S g, INZEIM/KZE 1 L, pH H6.8 £0.2,1 x10° Pa
KB 20 min. FH MG AL
1.3 FFEHE

WFLFRTEARE A LH18 3535 3L 25 C R IEF;
24 h, FAAE YA 10° CFU/mL VA b % & BE AR
3 000 r/min 4 °C &0 10 min, WEFE , &£ H. KB
FFA (87 ) TEAN R 3G FR ik rh 25 CHEIREE TR 24 h,
A A ) B3k 107 CFU/mL DL b B 5% 35 3 000
r/min 4 °C &> 10 min WA R YE ,%’Fﬁ
1.4 8RR it BB £ SE I8

WCAR ) LIRS A T e FH S T A R K R U 2 1K
FELVEARFRE + 50 2 — i SR TS, Lh 1% 457D
A EM T pH 9 3.5,3.0,2.5,2.0,1. 5 FljH
R 0,1,3,5 g- L' 1Y LH18 K353 25
CHMREESE 4 h, 52 h BURE IR T8, A7 3 Ik
BOF- A
1.5 {KSMEhBHEE /1 SR08
1.5.1 HWHha®

WAL 1 LR TR AN K I O TR 3R 3 0l ] PBS
(WERRER L PP, pHT. 0) TR 2 WK, il FE I 1 600
nm AEAYIREEE(E R 0.4 0. 1 BYEIF IR
1.5.2 fg#dEaen

WA LR T 2 W 4 mL AR, T 25 C
i EBEE 24 h 0 E 25 BRI 600 nm Ak TR
e, ABEERAL,

A(%) = (A, —Ay,) /Ay x100% . (1)

(1), A Ay, 43 B B EVTE O h #1124 h (11
JEAH.

1.5.3 RaxfEan

W H % LI T T L T 2l K AT T T TR
2 mLIRE 8% 30 s, T 25 CEFEIEFE 24 h, E R
B EAE DK 600 nm AbAIWOGAE. A2 B B &
/L\\I‘ :

A(%) =(1-A4,/A,) x100% . (2)
K(2) A AL 5 IR G R 0 h M & 24
h J5 B A
1.5.4 A @mHKHE

K A AL A 90 O 5 B (adherence of
bacteria to hydrocarbons, BATH) "' | HIVE# {4 X ¢
BRI FE I . R 25 ZLIRR B T e 437 PBS il
BAE 560 nm AR F G R 0.6 £0. 1 AR IFH,
WS mL 5 1 mL ZHRIRGER A 30 5,25 C T i
20 min , U JZKAHZERAS 560 nm A0 W 5 WO
H,LA PBS A L. RHFKE,

H(%) = (A, —A,) /A, x100% . (3)
K (3) A AT A, RS W ORIR ST ET S R B R
TE 560 nm AL GAE.
1.6 FTHEEZEGNRENENNE
1.6.1 KBRS &

B FLBR LA 107 CFU/mL 1Y 4% Fh B 3 A LHIS
KRR B 8 25 CH5IR L W 24 h 1Y K FEWRAE 4 800
r/min 4 °C &> 10 min . I F1ER ,Hi hICHN &
U378
1.6.2 FAALAKE 1 84 TR X BEARE b 25 69 22 %)

DAAS [) S5 9 2 (0. 05 ~0. 25 mg/mL) f4 Ve 1E
Ry BRAPE T R 0 0T e A8 B 25 A B BE RN R H
FLMERRR. Ve BB & B 7 H i3 &R
A IR AL y =2.831 5x +0. 111 2( R =
0.992 1) Flly =0. 667 7x —0. 008 6 (R* =0.9933) , i
M MEPEASE CULE T D .

Bl 1 Ve brifEfhk
Fig.1 Standard curve of Ve
1.6.3 MRAM BT A HAF R FeHR "
SR FHARIR =y H AR K O RE 4 A iR
SRR, MR 1 P ECHNA W Ay, B TR



32 JERCTRIR AR (A ABAR)

2012 4F 1 H

Ao FERNAS TR A RIEERR I E VR TR A, , T 25 €K
BEHAAEF S min, T TA 1 mL 8 mol/L HCI H
1RG0 W A, 3 3 A AN i LR B 114 4% 77 3k
LH18 0. 2 mg/mL [ Ve AR, R HTE T H

225

2 BRAMBEERROIINEER
Tab.2 Samples table of hydroxy radical scavenging

mL
HFEITBR R (% ) = [A, - (A, =47) 1/4, x100% . N T
Ei
R . VR FeSO o VR KT
1 OBEFIET SRS TR wmo U S
(6 mmol/L) (2 mmol/L) (6 mmol/L)
Tab.1 Samples table of superoxide radical scavenging doo — — p — —
mlL A, 2 2 1 2 —
Tris-HC 28 01 AR 4 2 2 2 — 1
" \
e (pHS. 2,0. 05 mol/L) SR VT A, 2 2 - 2 1
Ago 9.2 — _
A 9.0 — 0.2
A 8.2 i - 2 RS
A, 8.0 1 0.2
2.1 BERRITER 5 if BB 25 €
1.6.4 %54 B mAFREeghnl- S VMRAEAR] pH {8 S IR FE PR B 8552 4 h

SR Fenton W 325 0 5 & e 00 ¥4 3 ) ey 6
PG RRAE. HR IR 2 FEHI W Ay 25 FHA A,
A S FIATR A FIVRE S VW A, , T 37 CoKiB
PRFE L h M G EE. 43 5 AAS JIZL R B 17 B 5% ik
LH18 0. 2 mg/mL [ Ve AR IR, A [ 5L
W%/ % = [A, — (A, —A}) 1/A, x100%.

JARE AL UL 3 K 4. W FLATH R23 1 pH
B 2.5 AEEFEE3R 4 h AW EAE 10° CFU/mL,
THEFLIF I R35 W] it 32 pH { 3. 0 FBRIE , (HAE pH
2.5 F2.0 &M TFHEFE4hF2h BT MY
FLFFE R23 Al M2 5 g- L AHER 555 4 h G004
BT 3K 107 CFU/mLL, T 6 SLAT B R35 7T it 32

1.7 Zits#n 0.3% HHiNf& - BERRY MW FLA R R23 HATEL
f U " \ b3
R DPS FRAFUEAT WS A HT, A Bl SRAOPLISPERE, BBLE pH 2. 5, ARERVRIE 0. 5% HY & 1F
— N e N =
v+ s FOR G P <0.05 HEFBE P<0.01 ) PHRER
£3  MREE SRS R
Tab.3 Results of acid resistance lg(CFU/mL)

1i pH

/h
L ‘ 3.5 3.0 2.5 2.0 1.5

0 8.891 +£0. 021 8.891 +£0. 021 8.891 +0. 021 8.891 +0. 021 8.891 +0. 021
R23 2 8.767 £0.011 8.556 +0.012 6. 106 £0. 009 3.000 +0. 004 ND

4 8.853 £0. 002 8.512 £0.013 6.204 £0. 055 ND ND

0 8. 806 £0. 007 8. 806 £0. 007 8. 806 +0. 007 8. 806 +0. 007 8. 806 +0. 007
R35 2 8.754 £0.013 8.597 £0.017 3.000 +0. 005 ND ND

4 8.831 £0.011 8.547 £0. 015 ND ND ND

TE: ND fRFRARAG .
Ha AR IR
Tab.4 Results of bile tolerance lg( CFU/mL)

e AL TR/ (g- L")

t/h
R 0 1 3 5

0 8.628 +0.041 8.628 +0. 041 8.628 +0. 041 8.628 +0. 041
R23 2 8. 854 +0. 009 8. 811 +0. 002 8. 000 +0. 004 7.648 £0.012

4 9. 039 +£0. 006 8. 866 +0. 062 8. 008 +0. 005 7.623 £0.005

0 8.371 £0. 009 8.371 +0. 009 8.371 +0. 009 8.371 +0. 009
R35 2 8.760 +£0. 042 8.631 £0.013 7. 605 £0. 046 ND

4 8.977 +0.031 8.789 +0. 021 7.594 £0.075 ND

TE: ND AR .
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2.2 FBHEBRMFHEE

I RRBEAR R R I 4 21, LR 2. SRR,
TREFLAT R R35 1Y B EHE FNXT K A 1 1Y 28 BBk
EFE L A IEk 48.17% ,24.31% |, LA FLAT B
16045 1 15.50% ,9.35% F1 11.89% ,6.12% , #
R IR 19 25 52 7 i W (357K (P < 0.01) 5 B AR 9 A
BEAERE N S HAR H AR RE I R IE MG, S Hk R
BRI 25 51, IR 3. S5 R R, TRk FLAT R
R35 AT BT K P B, 38 20. 75% , 43 5 A9 3L
FFE R23 16045 {5 3. 41% F1 4. 51% , B bk 6] 4 2%
SRR KO (P <0.01). HEARAIEESEAE 1 2
F B PERR T, ) B R O BE BFE RE ) . SEEh R
B . T I FLAF B R3S HLAG 4 g 1) B 45 B ) R 2 1 6
AKVE B RE Ty sk, A FLAT R R23 S0 RRE L,
BEEERE N5, Bk MRS,

K2 Bt

Fig.2  Aggregation properties

K3 FKimgike
Fig.3 Cell-surface hydrophobicity

2.3 EEMMmELEE

25 VAR ) JC PR R RO R SR T B T A B el
WA —ZMNERREES (ILE 4 | 5N ER
Bkt 8.3 (P <0.01) , Ut B 2% T Bk 100 g A A ™
WA pAARE T, DU T bR A T B A
MIREST. b, DA FLAT IR R23 & MR s R A
L RE 1 ik, T 24 h 5 1 &2 WO B A 2 1
H H 5L AR Bl 2 B 0E B 3R 53 0 3k B 77. 8% FI
80. 94% , H XF BR 1A 6045 7 36.72% F15.81% , Ve

A48 0. 231 mg/mL F10. 167 mg/mL. T EEFLFT
R35 MY FRFE F i BE A B T L4 BT 6045 B i
T8 bR A 1 SR B T T BB 6045 5.

K4 srieafehe

Fig.4 Oxidation resistance
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1) FLIR A 2 45 o A A 0 25038 3 1 0 A
JigiE , 10 5 A5k R M 0 i 3 A LR T AR A B
Yk AN N IAATE , R, B g A M LR TR A 20
At 525 X RER I BE 77, A REPRIE A R A ) it
I A PREE 0 a0 E TS I R #5 AR
B MEYIELFFE R23 TR FLAF I R35 BARSLI R
I BR T T A AT P8 v B 7 T A 1) R PR A
YR ZLIRR A , T 52 5 SO, Jt i Wk I8 120 me/L, B
A RRRFLRR A AE 1, LB B p P,
X ] R ST IR FLIR T i 4N I RE S SN 4 ph 4 A 1
WG 240 00, LA Re it — 2008

2) SUETE A FLER A B S BAA PR TE T,
S R R LR e A QG o B e 7 A — S A AL R )
R, ol LR B A P A A K AR B R AR A L
PR A1 R 1 I BE 7 AR AR T S A FL R
AFAE— Fh I T 400 P9 Mn®* B3R 0 IR Bl 157 1k &
G, BENE T B S F 3R A e L R A e 9
3B R B 1 0 W WSO A AT ke 7 A 400 i 1 R Ak i
Tt ARSI 45 R I LR R K T R JC T &
P v R L A3 = 4, A s i BT AR AL BE T,
HIE VG BRI B A 2B 7, U I R 15
() FLIR & e il i A LA VS B i SR P A A 2 AR
Ike.

3) SLEAS AR M FLAT I R23 Al 32 pH
2.5 HESFRUE 5 g- L1, XF I8 4k 18 BR85 69 it
SZHEJI R, I B B RGN RE 1, H & TR Bl
ATE B B R FR [ P A b D g A,

w
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Probiotic Properties of Two Self-chosen Lactobacillus Strains

LIN Xiao-zi'*, LIANG Zhang-cheng'?, HE Zhi-gang'*, LI Wei-xin"*, REN Xiang-yun'~
(1. Institute of Agricultural Engineering Technology , Fujian Academy Agricultural Sciences ,
Fujian Fuzhou 350003, China; 2. Agricultural Products Storage and Process Research Cenire,
Fujian Academy Agricultural Sciences , Fujian Fuzhou 350013, China)

Abstract ; The probiotic properties of two self-chosen lactobacillus strains were studied to provide the the-
orerical foundation for the research and development of lactic acid fermentation beverage. The stress re-
sistance of lactobacillus plantarum R23 and lactobacillus casei R35 were investigated in a simulated envir-
oment of gastric acidity and bile salts, the adhesion ability were determined such as their aggregation
properties and cell-surface hydrophobicity. The antioxidation of the broth including the scavenging effects
on superoxide radical and hydroxyl radical was evaluated in vitro. The results showed that the stress re-
sistance of the both strains was superior to the control group lactobacillus delbrueckii subsp 6045. The tol-
erance of pH value was 2. 5 and bile salt was 5 g+L ™" for the lactobacillus plantarum R23 , showing the
strongest stress resistance. The adhesion of the lactobacillus casei R35 was the strongest in contrast with
the control group, the hydrophobicity of the lactobacillus paltarum R23 was stronger, while its aggregation
properties was weaker. The extracellular products of three strains had antioxidant capacity after 24 h cul-
ture, while lactobacillus paltarum R23 showed the best. Iis scavenging rate to superoxide radical and hy-
droxyl radical was 77. 8% and 80.94% respectively, which was 36.72% and 5. 81% higher than the

control group.

Key words: lactobacillus plantarum ; lactobacillus casei; probiotic properties; antioxidation
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Response Surface Method for Microwave-Assisted Extraction of
Rosmarinic Acid in Perilla Frutescens Leaves

XU Chun-ming, LI Dan
(School of Food and Chemical Engineering/Betjing Higher Institution Engineering Research Center of
Food Additives and Ingredients/ Beijing Key Laboratory of Food Flavor Chemistry ,
Beijing Technology and Business University, Betjing 100048, China)

Abstract; Microwave-assisted extraction of rosmarinic acid in perilla frutescens leaves was optimized by
response surface method. The optimal process conditions were as follows, the microwave power 560 W,
processing time 4. 5 min, solid-liquid ratio 1:33 (1 g sdid in 33 mL solvent). Under the optimal condi-
tions, the rosmarinic acid yield reached 2.55 g¢/mg. Compared with conventional extraction process of

rosmarinic acid in perilla frutescens leaves, microwave-assisted extraction process is feasible.

Key words: perilla frutescens; microwave-assisted extraction; response surface method; rosmarinic acid
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