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Research advance of Se—enriched lactic acid bacteria
and relevant fermented foods
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Abstract: Lactic acid bacteria are a class of probiotics widely used in food, medical and cosmetics industry.As an
essential trace element for human, selenium( Se) plays a critical role in metabolism and immunoregulation.In recent
decades, Se-enriched lactic acid bacteria attract extensive attention due to their outstanding antioxidant, anti—
inflammatory , antitumor activities and the ability to transform inorganic selenium into organic form, which is
beneficial to human absorption. However, further studies about metabolic pathways of Se by LAB are needed;
meanwhile, it is necessary to test and evaluate the toxicities and side effects of Se-enriched probiotics and their
fermented foods.In this paper, the oxidation state of selenium, the effects on the growth of LAB by selenium, the
transformation of organic selenium by LAB, bioactivities of Se-enriched LAB and Se-enriched functional foods
were summarized.
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Table 1  The oxidation state of selenium and selected selenium compounds
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the Se—enrichment process , before ( A) after(B)
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Table 2 Biotransformation of Selenium by lactic acid bacteria
HALBI B S AR fREE R 275 3CHik
. . Lb.caset , Lb.plantarum , Lb.delbrueckii subsp.
Mzl A TR ’ ’ 2
AR 2R Bulgaricus , Lb.brevis , Yoghurt bacteria [29]
H(IV) fili (0) Lb.rhamnosus LB3 ,Lb.fermentum LB7 ,Lb.bulgaricus [30]
& it A ) E.faecalis LAB14 ,E faecium LAB] [31]
AL Lb.reuteri [32]
FH A 402 e R Sauerkraut natural fermentative bacteria [33]
— F 2L
Bl (IV) /i f Q2 R :Eﬁg‘;’ mﬁ% 0) Lb.rhamnosus 67B , Lb.acidophilus L10,B.lactis LAFTI B94 [34]
RIRT iRz i (0) St.thermophilus , Lb.acidophilus LA-5 , Lb.helveticus LH-B02 ~ [26,35]

[FIRE R A & A aE 7 1Y 2L IR B0 A A Y 2L AT
( Lactobacillus  plantarum ) . 1% hn #] W FL # B
( Lactobacillus bulgaricus) . T & FL AT B ( Lactobacillus
casei) . fFRZEWEZLHAT B ( Lactobacillus rhamnosus) | % I
L FF B ( Lactobacillus fermentum ) . 2 9 B FL AF &
( Lactobacillus reuteri ) . %5 ¥L #T W ( Lactobacillus
brevis) | IH4x L FLAT & ( Lactobacillus sanfranciscensis )
LK A EQFLAT B ( Lactobacillus buchneri ) 2577 | ff
FEFRM , e 22 B LR T B A & SR AT T Bk T LA
AL AP RE T ISR 2 T LLAE t, R HFL R
WREMSWE + 4 M (1Y JCHILAN 4% 1k Sy 500 A LA B A L
YL
3 X TILERE & KA

Xia ™ A7 52 8 v 2 BRI A IE ZLAF B AF — 5
JOT B A B 17 SV TG R B ¥ R AT LA e R R B AN, HL
AR B REAR G A AR G TR EE ) 1~16 mg/L &
A AT R 4 104 35 3% W T, R0 R S LA T 1) B 0 AR
ARG, Holm i & 35 3 T 12.45 = 1.04 mg/L; I
Ab i PR LR TR 1Y LU (Lt BE VB VEE VB
SEEERR ) P HR A LR 00 S SR S A I E
[] st 7 A KRR TR 8 BT 8 S AR 1 3%
WA 6 e/ ml. (89 VA R G145 W, 15 3% — BE T[]
Jei o AN AT A L A A e i A2 Ak, S B
WS FLAT B BC-25 B a8 £, k58 T
0.2572 g/100 mL( X8 2H A 0.2472 g/100 mL) , iX i
] e B8 1049 8 9 VR AN AL AS 23 X T A 7 2 B THT 5%
M, B R HAERK AT R, WA E
6 pg/mL AR EIXSAEFLATE M 74T 8IVEA,
HEFSHR K BRI A LT R A B A A, A
R B VA PR e B 1 B8 B R A A T e A D)
BT TE AT R PN U R 14 we/mL 5, AR R
M\ 048 ¢/100 mL ZUEI T FEF T 040 ¢/100 mL, FL7R
RO 1) 5 8 HH R 09 A B B AR AR s B R
Ao DRI, X7 A L 1R RT %) 07 38 R I A, A V2 TR )
WE R — S EHE S K R, KRS R B B
TG AT LA B B AR 1 A T — SRR AR B A, A A
J5 3R PR B AE AT T B AR e 1 855 3 A A A O AR
BIfE Y L B AR I — R 4 AR b A R i
S, T 55— 3R 53 AT DA St il 2 285 14 B BT Al , B )51
Bl R T S B 5

4 EWMIBEEVEERAR
41 EWIBEREEMNE

e S Ak A A AN ) £ e R R N EL A B
WVERS S KRBT P A 0 B R R s 5 R A S S
B YE TTHTAR 26 X0 T B0 A T 3 A T I
AT E R B S e b Ak 2 A4 £ 0 R B N O &
SN AR B PR N AT 22 B 2k AR OR35S 45
HEERE, PO MR AT A 7™ . FLRR B D
il M SORG BR J7 18 G S 9 Y Yang 4538 i 8 52
ORI, BT R AT IR FLAT B Y /N BRL, HR S0 R
AT B T 5 | 9 6 T 3 AH LE T X BE 40 (50.00% ) (3%
HE TR AL (43.75% ) Al R A 4 A 4H (43.36% ) |
AU £ 25 28 TG AL (25.00% ) 48 DU ER 25 A
ZH (25.10% ) AR, N 18.75% ., TEARN LA K AAk Ff
SCg R w AN LR B T T B0 M R g AT IR R R
MR PLrE™ . 6 x 10° CFU MR I ERH 5 55 ¢ A AL
TR B , o %) Js 5 B 408 ik 2> 48 S M 7 s 506
BB, | I IR 45 i 9 10 & 95 319 T e T P O 5
FEH B LR 15 O B A% %) B e R 3 400 s 4
Kheradmand "' 45 4E 5286 oo — 46T DIk 5 i 25 25
FYEF T SERE , AP EEERAR L.
42 EBEWIBERSLEHE

i EA LA LR . REFTE R W, R [ i
g A TR TR BE A% 2 s AR Ll B s Ak e Sy . T
R BEREE B T AR TR BN 1, st
ST AP AL A B 1 3 e T 158 A e L R G
EE P Al E R — Fh ) 03 PE R s TS
AL Penas'™ AEAE IV 1 S, T L BERTIIA
0.3 mg VAl R 4N , % I8 )5 2 B V0 S0 SR Ak 1% 1k R A
ARG A A ol T S 3 R, e BB 175 4%
Chen"™' Z54E 31y S 6 v %2 B0, 11 A% 55 7 2L AT 7 T
DU e b AR IS P, R S T o A 4G T X —
VE ML XS T390 56 v Ak 3 s 09 /s BRUIF 35495 2 A 3
WV o TAE Ren™ 25 (149 Sz 56 op & B, S W44 PN X
ST LA K SR B B A i T AR 3R T R A
A G WA B R . A, FLIR FLER B FLIR
S ey B A B Y i A 220, TE B A S, BE %1 10T
I P A4 25 D T JOR 3 401 4 G 355 e 4t v, DT 4
5T AR A AT PR S e Y BE s R, X
BTG 22 M T AR bR e S 31— < MR

20164F £ 1157 357



I@%:ﬂ%fﬁ

Science and Technology of Food Industry ¥ ﬁ = Qk
3R R P R A I A fE B D)k
Table 3 Suggested health benefits of Se—enriched probiotics and fermented foods
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