% A 2 TR PR s 28 e B s 2R AR

FAM . INFR, WE%, BEE, Fiay, HEET
(R R e Bl SEOR % B, =ar B 650500)

WE. ATEBREATRHLEMBN R EREA LRGN G A LR AR, 7 HETE Ao
12 RELBR A HATT Mhik, & RAY, ITH AR R E BB R ZRE A 20~80 pg/mL 69 -F 4
EAK SLERE YQRS HAAAEE A E FIYIM3 BAH L AR &6t A g sk S, ste st iy
KBS A, R YQRS Ak A T AR ER A8 F A A 15 wg/ml 7 e A 0 B R] 3 280 AT A
B, S AR AT, AR A B H 2.66 g/L, ¥ AL F AL F] 2 300.26 wg/L, @ FIYJM3 ##k £ &
RN R Z A 20 we/mL, Ao B g Bt E) A xR B AT A, E AR R R IR, A M T L F
4.86 g/L., % A4 FAEIA F] 5 790.99 pe/L.,
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Screening of Se-Enriched Probiotics and the Optimization of
Se-Enriched Conditions

LIANG Congcong, SUN Yujie, HU Zhiming, GUO Hongxu, DENG Xianyu, LIN Lianbing"
(Faculty of Life Science and Technology , Kunming University of Science and Technology , Kunming 650500, China )

Abstract: In order to obtain the Se-enriched probiotics strains which could tolerate high NaSeO;
concentration, 7 strains of yeast and 12 strains of Lactobacillus were screened in this study. Results
showed that all strains could grow on the plate with NaSeO; concentrations of 20~80 pwg/mL. Among
them, strains of yeast FJYJM3 and Lactobacillus YQRS had higher tolerance and se-enriched ability.
The optimization fermentation conditions showed that strain of YQRS had the highest se-enrichment
when the addition concentration of NaSeO; was 15 pg/mL and it was added at beginning of
logarithmic phase. The biomass was 2.66 g/L and the total selenium content could reach to 2 300.26
rg/L. However, strain of FIYJM3 had the highest se-enrichment when the addition concentration of
NaSeO; was 20 pg/mL at beginning of logarithmic phase. Its biomass was up to 4.86 g/L and the
total selenium content could reach to 5 790.99 pg/L.

Keywords: Lactobacillus, yeast, selenium enrichment, sodium selenite
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JO7 T 5 | P S A A 51 ) T R BB ot A )
A A B 09 TCALG % AR BT B 19 A HLAR , L HLAT
BUASBAR APR38R A N BRI
Ye/NEPR IS,

EERIRTLY DO B W R TP ST e N8
El, BERR R AR K BE M O B R R, DS
MR R L UnflioC R BE e G, Ao
FE A, MO AR 1Y) AR AR AR A, S T R
HA L, 25 A B AP A L IR TR 0 F O R g R R
EAFONGE RN A FUAT B 4F 3 KR WELRR A 1Y &
il B 17 801 AR S BB 9T

F [ 2 729 1) b DXAFAE AR AT 2R 4 175 100, 2/3
DA I iy DX ) 00 HR A (4 5 B /N T 0.05 mg/ke,
ANBE L B W 0 IE W A BT B [, AR R
ORISR — R BE AR It . i g AR TR AE B ) 1 5
(0, JC &8 45  FR Bl AR A1 T T i 420

1 mBS5HE

1.1 ##
LI AR 7 MR R R R AR L 12 bR LR B
B, 349 VR T AR S 50 % 4 B R A
112 #BRA PR i MR REG FR5E

YPD 85373 A& 2.0 g/dL, & P 2.0 g/dL,
FERERY 1.0 o/dL, 45 pH A 6.8, FH T 3R BERE

MRS $5 77 3 . A B 2.0 g/dL, E A 1.0 g/dL,
AW 1.0 g/dL, BEEEHY 0.5 g/dL, ZFREN 0.5 g/dL,
BEIR A 8 0.2 o/dL, friE MR A — 4% 0.2 o/dL, i 2
B 0.02 o/dL, HiR %% 0.005 g/dL, ¥#75 pH {E°N 6.0,
IR TN

PLEBEFRIEIIAE 115 CRT K,
113 XA SEAEER AN, 3 AT 4l i T i 53 4045.5%
RFLLE 1:1 R AR, 20 BT 40 5 5 4 43 50 5%EDTA-2Na,
TAFEBOR R (DAB) |, BT 438 5% NaOH , H K U
PRIV (B TR )V (UK )V (B R )=3:3:1; A
2, 5y Hradi,
1.2 Fi&
1.2.1 A F 0 75 ik

1) A v 2 25 L 006 R 3,3-
GBI e b Y HERR AR 0.219 g AR R
By IMARELEE 1:1 3R 10 mL, fin 3406 5 i %
IG5 % 100 mL AT, FIARS 50 10%

R R VA W B E 4, WA 1 mL % 1 mg fifi,
BRI B AR 1 pug/mL AR UERS AW, O 1 pg/mL 1
PRUERT I 0.5.10,15.,20.25 mL, 4351 A 43 s
S IJE T AGE K 2 35 mL, ilA 2 mL S A
5% EDTA-2Na W, ¥857 , R B LG 1:1 £ /R 0 5
pH % 2~3 411 5 mL it 5358 0.5% 3,3- 2 KLk
RN (DAB) W, 4857, JCE 7 1 4b ) 30 min, P
FH BT & 5348 5% NaOH #3008 15 pH 2= i, i A
10 ml H2RHR#E 2 min Z247 , #E 50 )2, 57 LK E
IR 1SRN G T 420 nm I KA I TR
SR, 2 il A o i 2

2) 4 M PR A R — BT Y R A
BT 50 mL BUBEAR A 20 mL Ak, 75 i KU
DAL FH L A 1 n A 2 S TR N A I G R T £k
SEEE S KDL ROV A SO S, ingK & 35 mL,
I B A PR S B E T AR G A
1.2.2  SUBR W Ao BE AR W 09 A & 2 M 05 ik AR
PR 1 T PR ) Bk B — A R o B2 P 380 A N 1) T
PRBE g rp  FLER B R ) MRS 5383 F 37 C
MR EE AR 12 h, A0 3 Wk Bk T H2 7 2
YPD Kigedkh F 28 CHRM T 3% 16 h, (£ 18
3, LATE AL TR . il 2 — FR 515 A R 4 1 - A
i 5 A S A H IV TG R 1 % 5 R R 43 31 R 20,
40.60.80,100 wg/mL, WHL 50 wL & , 53 5%
AT LL B, 55 3% 24~48 h R WAL T (A8 1k
PRI 75 7 25 AT PR 40 1 Al b — R B A A
S 7R 0 IO R ST BRI TR A A R AT S 1 B AR N
TV 7S 2 4 v TS 32 TR AR
123 FRLRAAMER S MmENGLE K
FLRR B2 A 2] 100 mL (9 MRS 55353 b, T % #k
VI A ST S R Ak 85 AR, s 5 R v G T ) 1 2%
JF A e R 15 pg/mL,37 CH 5% 24 h, Xt TRk
A et ES Y PD 355 % T HP 06 R 40 i 28 o ke
20 pg/ml,28 CHEFE 48 h, KEEW T 5 000 g &0
20 min WCAE B R, 4K PR 3 Ik, 7E 75 CHEAH
HET BRIt R Sy B R A o O D00 G G 5 o
124 FREBmAEMZISEMmMAREGE R VIR
BT 100 mL 9 MRS ¥ K 35 77 5235 7% 260 80001,
NIV G T3 9y, 87 2% T YRR+ IV 7R 0 114 o 4k B 4 )
4 0.10.15.20.30 .40 wg/mlL,24 h J5 W I+ T4 #
A, I 5 TR A 1Y) A e ARG S h (R S R A
1) A= e R BT
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B T A 06 Sk RO E AR AR A R AL

1.2.5 R [ Ao aBaf 6 s 5L B B e B 09 % @
3 00 E L TR TR A BE B A KR L X O K
19 6 A K A s I A A R 44, £ 100 mlL &
YT A R R BTV B 4 A 15 pg/mL i
20 pg/ml, F25f & BEFF 53 5135 9% 24 h 148 h J5 10K
AR TF TR TR A, DN TR AR 1) A= o R

PR

2.1 THERETIEHZLLEH

AR TAE RN an &l 1 Br /R o B Bk Bl 25 ]
ARl 2k b A Bl A e R Y =
82.678X-1.858 151 ,

22 IBEMEBSERNOMZEREWRR LR
XF 12 A 7L R TR R 7 BRI RE TR 1 AT TR B T L
B, BEALRWI 12 BRELER TR TR R 34 1 78 U AT R 9 o
HIRE N 0~80 wg/mL 1A A, Hod 8 #REL
TR T TR A A I A 52 9 Jo1 f vk O 100 wg/mL 1Y °F
M ik g A K . FLIR A YQRS TE KR A EE BE A
FIYJIM3 T 2 BEAE At B2 41 5 1t Wk B2 24 100 pg/mLL
R T A £ I E I 42 NI [ R R T D T 7 Y G o < /3
Pt AR T HE AR A Vs BBk IR 1 Rk 2,
AL I 12 BRELER 1R R 7 BRI BRI O 4
1F B 3R AR A DATR PR A= ) f ik ) de KA B Y
R 5 ' R ) Ak 0 55 R A . R RR TR

r () A= 1) i o0 B IS A R BRI B R AT
2o e BB AR SRR X D1 LR B 0 AR 4
R rE], 45 5 T AR PP G i 9 393.25~862.63 g,
2o S R vk B 7E 829.75~2 303.22 pe/L, DL bk
s YQRS o5 . bk 1 08 b 5 50 T 4 o 1 I

P00 o oas 02 025 03 03 5 691.67~1 156.89 pug , 4 i JFi it e Ji 7 5 622.49~

W E 2 538.43 /L, LB AR FIYIM3 A d5 i, BC0E £ 1 bk
E1 fRfgs YQRS FIEE #& FIYIM3 1 R & il 4% 14 0 2 79 328 56
Fig. 1 Standard curve B
£1 FRLBEBWEE S LR

Table 1 Comparison of se-resistant ability on different Lactobacillus

Na,Se; Jit i ¢ &/

(pg/mL)
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Table 2 Comparison of se—resistant ability on different yeast

Na,SeO; Jii & ¥ FE /(jwg/ml)
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2.3 R INE XS E R B RN

AT 3G+ AR A S 7ERE R YORS A B

F5 H R YQRS Fl FJYIM3 4351 32 51 R [v) A
VR B )RR 5 % v R AT A TG 5 I S T R T
TR AR Y A e R R R R, A5 ARk 3 Py
o R YQRS £ 15 we/mL 22 J& A= W 2 s /0 /Y i
JEEHE K T T BR FIYIM3 7E 20 we/mlL 22 )5 9 /0 /Y i
JEE B T, T U 3k PR A IO R 2 R T R R 1 4
il P AT B R R A TR VA v IV R O VR L A

SV 2 0 5 42t 4 32 O 40 pg/mL B, BT O o
PEOATIA 110272 pglg. TER PR FIYIM3 & B
o SV AT R A 5T R R 40 wg/mL B, T B A
R BT IA 130136 pglg, (HE, 5 A 5 i
W A 2 T AR A T R ) 49 RO 2 — L R, T
S IR B — S (RS, 25 1 0 e A A A
R YRR AR — E BKF
x3 AEMEEX YQRS 1 FJYIJM3 = i 49 52
Table 3 Effects of different selenium concentration on Se—enriched of FJYJM3 and YQRS

NaSeOs Jf fit e i/ ) RGP (/)
5 2.89 5.02 312.51 392.3 903.15 1 969.35
10 2.82 4.89 523.12 626.17 1475.19 3 550.97
15 2.76 4.72 891.8 912.61 2 461.37 4 307.51
20 2.53 4.69 935.13 1 199.25 2 365.87 5 155.491
30 2.35 4.0 1 038.66 1 232.78 2 449.85 4 931.12
40 2.02 3.83 1102.72 1 301.36 2 227.49 4 985.21

C M1V B i 5 A W R T AR R A A
K, PR AT R R S o VT — R DA AR Y B g
T A R 4 o U N 15 pug/mL BF & BE AR A
YQRS bk b 1A oA J5T 1 R 8 A 5, 35 2 461.37 pug/L
T 6 STV AP R 400 it vk B R 20 we/mL B, FIYJM3 &L
G o e 3 e i, Tk 5 155.491 we/L, %8 b, % F
AR B, YQRS B d5c A4 6 G 5 2 Kk B 2 15 pg/mLL, I FJYJM3 76 4 h Al |, + 5 1 fifi 5 & 40 40 ik
FJYIM3 f fe A4 i Jog 42 R 3 2 20 pg/mlLL, 1 203.95 pg/g, Ml 5T & B4 5 851.20 wg/L,

*4 FEMWERET YQRS F1 FJYIM3 = % R i % M
Table 4 Effects of different adding selenium time on Se-enriched of FJYJM3 and YQRS

A H i/ (g/L) il 44 B () SR Ve FE /(gL
B 21/ : - — —
YQRS FJYJM3 YOQRS FJYJM3 YOQRS FJYJM3

2.4 7S[E) 0 AR A 1) X 2L ER A0 B A RN

HR AU ZE /) YQRS F FIYIM3 AE K4k, #E#%
TEAER W, X ECAE KT b S 000 A AT R
Bl YQRS A1 FJYJM3 7£ 0,2,4,6,8 h il 37 fiff ji2 414 .
FH# 4 A UL, YQRS BBRLE 2 h I, 1 B 1Al o
G3EGA 86477 wefg, SV BT &V 2 2 300.29 pg/L;

0 2.58 4.52 533.99 856.1 1 377.69 3 869.57
2 2.66 4.72 864.77 1 184.97 2 300.29 5 593.06
4 2.73 4.86 742.23 1 203.95 2 026.28 5851.20
6 2.69 4.79 635.34 1 029.81 709.06 4918.42
8 2.79 4.69 465.82 833.19 1 299.63 3 907.66

|3 5 it

PRI B A AL AL A1 BE 195 5% 2 b (i JC LA
S Ak D A MILAI M 21 €0 1 BRSO X 2 A0 L 1 — b A

TE X B % 1R R LR A T 5 P R B
PR R 5 B AN [R] F B SR R P R R OE S 2 R
TEF R R A IR b, WHREERIESEA A,
T % R X R T 7 5 G A ey Y B R v TR R
I N P S o EAN G U FAN G G 4 I SO
JE LR T H R K B WAL /N TR VE AL LD R W R
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X YQRS 1 FIYIM3 Bk 43 51175 X K0 w397 45
TN H R 15 g/mL AT 20 wg/ml S ATG R 4, B
il Jo 2 3 5 43 A 2] 2 300.29 g/l F1'5 851.20 pg/l,

S 2 3

X H B A SR AR T W AR AT LA A i A T A B R
o R TP LR 2 TN PR 2] | % 5 v 5 A vk R
(R RE R A S 060 30 ok %o G 4 A B RIS, O LA
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