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(57) Abstract: The present invention relates to a heavy metal-removing composition, a pharmaceutical composition, a food composi-
tion, or a pharmaceutical composition, each containing one or more lactic acid bacteria selected from the group consisting of bacteria
of the genera Lactobacillus, Bifidobacterium, Enterococcus, Pediococcus, and Streptococcus. Being superb in terms of resistance to
heavy metals, antibacterial effect, and heavy metal excretion, the heavy metal-removing composition according to the present invention
induced excretion of heavy metals from the body and thus is advantageously used for removing heavy metals.
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SHe) ke 4

[51] % la3= LAl 2 LGAY] 7= H(Cd) MIC test 2 Growth curve©l] T 3 A 3 &
LR A o]t}

[52] % 1b: EF4 % EFL29] 7}=H(Cd) MIC test 2 Growth curvedl] th 3k 4 1}-&
LR Al o] T

[53] % 1= SL6 2 LPC59] 7= H(Cd) MIC test 2 Growth curvedl] th 3k A 315
LR Al o] T

[54] % 1d3= LH5 2 LU4 2] 7F=H(Cd) MIC test 2 Growth curveel] o &+ 2 3 =
LR Al o] T

[55] % let= LR5 ¥ LC59] 7F=H(Cd) MIC test 2 Growth curve®l t gl 2 7} &
LR Al o] T

[56] % 1f3= PP1,SL4 2 LE29] 7= H(Cd) MIC test 2 Growth curveol] T 3+ 2 3} &
LR Al o] T

[57] % 1g3= LP3 2 BT19] 7F=4H(Cd) MIC test 2 Growth curvee] &+ 23 =
LR Al o] T

[58] % 1h3= BF3 @ BL39] 7= H(Cd) MIC test 2 Growth curveol] T 3+ 2 3} &
LLERL Al o] T

[59] %= 1itT BG7 % BR39] 7}=4(Cd) MIC test 2 Growth curve®l] o g+ 2 1 &
LR Al o] T

[60] % 1 ST39] 7= H(Cd) MIC test 2 Growth curve©ll t 3 24 35 el
oty

[61] %2+ 7= H 8 Y (cadmium solutlon) 50 mg/L ol A & 7+ 71 59
FFER(Cd)oll et Al A 5 (%) 2 p-valueE YEFH Aot

[62] %32 7= F 8 J(cadmium solution) 5 mg/L ol A 2] Z} 78 552
FFEH(Cdyol thEF A7 5 (%) 2 p-valueE LFEFY A o]t

[63] T 47 =R 8 d(cadmium solutlon) 100 mg/L ol A &] 2} 7|8 w59
7= F(Cdoll th& A7 5(%) B p-valueE WHEFH A o]t}

[64] % 523 LAL 9] 11 & 7520 o 3+ F(Pb) MIC test & Growthol] o] 3 A 3}-&
LLERL Al o] T

[65] 5 5b LP3 9] 6 & o570l th3F F(Pb) MIC test 2 Growthol o] &+ A3} =
LR Al o] T

[66] % 5c=LAL 9 10 & 750 t 8k Y(pb) 55 A3 S 12 Ve Aot}

[67] % 5d BL3 @ 7 & Aol gk E(pb) w5 W E a2 el Aot

[68] % 62 g & d(Lead solution) 50 mg/L ol A4 ] Z} 78 ++5=2] ‘F(Pb)el] tf ¢t
A s (%)e HHEFA A o]t

[69] % 7& ' & H(Lead solution) 5 mg/L ol A &] 7+ 7' 52 H(Pb)oll off gt

A A S (%)S YEFA Aot
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[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

—_ —, —_. —_. —.
o0 o0 o0 0 ]
W N = O O

—_— e e e =

—
o0
=

[85]

% 88 Y & ol (Lead solution) 100 mg/L ol A 2] Z} 78 #5=2] d(Pb)yell of 3t
A5 (%)< VHERA Aot}

%= 9% =R 8 d(cadmium solution) 100 mg/L 2 ‘2 8 9% (cadmium solution)
100 mg/Lell Lactobacillus plantarum % Lactobacillus acidophilus §¢] &+ A% ]|
o gk SEM o] 1| % & vERdl Aol Tk

L 10& 7=l tigk A7 5ol 8 5 st A S e
2o,

B 118 g Egule] 9 ¥ 2o o] @ A% W 2k MakE ekl

i

N
o
o

T 123 Houbg o] 3 gulo] @ Bl 4o 93 L= B(Cd) 2 HE(Pb)el
- (feces) 0.2 2| W& W3} E e Ao|t)

5132 g o] ZEupo] @ Bl o) o JFEH(Cd) R H(Ph)o] I H
AR, A7 g # sk E JeRd Aol

5145 g o] ZRupo] @ B o) o FFEF(Cd) R H(Pb)e] E e
#3215 e Ao

o

U o] AAE AT I

b o] npekAl et AA P Y S8 Ay st} 22, B iy o] A=
ofe] 7hA ok FH R W 5 glov], ¥ kg e] Welvk o) 8 Al st AA
Felz A9 A opch ek, ¥k o] A E His D8] 7] < Fofoll A
B4 A2 7h Aol A ¥ 0 vl S skl e sko] Sl A
A== Aotk

AlH H]—E

A 1. 255 AATES 7 T2Hlo] 229 %

[
it}

225189 (In vitro) S 721 3Y 38}
ShEul e s 4 W s e 2] § & i, el 2 4 2, 91T ) s

420 AENETAL S S Tavlol 08 2FEA s,

S ENA Y A & F 0 2 A g E LA ¢ 2 o} A] L2 ] X (lactobacillus acidophilus),

22l 2] 2 7FA] €] (latobacillus gasser), 2 EHF2 2] 2~ 2 E] 2 (lactobacillus

lactis), B E 1[4 & 2~ 9b} 7} A o] (Lactobacillus paracasei), 2 &0} & 2~

& W] E] §- 2 (Lactobacillus helveticus), B & H}-4 2] 2~ F ¥ 2] (Lactobacillus reuteri),

2 EulA 2] 2~ 24 4] 2~ (Lactobacillus thamnosus), & EH}A 2] 2~

7}A] o] (Lactobacillus casei), & & v} 2] 2~ 3 9l © (Lactobacillus fermentum) 2
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g el 2] 22 & TEFE (Lactobacillus plantarum), H] 3] 8] €] 2 & - 0. 2 4]
H] 3] ek 8] 8- 91 HE] 2~ (Bifidobacterium 1nfantls) v I = Hh | ] -2
H] 31] 9 (Bifidobacterium bifidum), B] 3] &= B} €] 2+ E| 2~(Bifidobacterium lactis),
H] 9] = vHE]| 2] & 5 4 (Bifidobacterium longum) 2\ 3 el ]2
B 9| B (Bifidobacterium breve), N H| 2 2 A 2= & S 2 A |22 A X

[95]

[96]

[97]
[98]

3| Al & (Enterococcus faecium) % ¢l Bl & 7 # 2~ | ZE2] 2~(Enterococcus faecalis),
Y L FAA L & F 02 A HY] L FH 2 HEAA] -2 (Pediococcus
pentosaceus), 2EFEFA N & HFOTA REMEFHA

A 2. ¢ 2~ (Streptococcus thermophilus)E 2 A4 sl H A E 5151t}

A& 2 8d &7 = (MIC Test)

rSL'

A& o 10114 *_ 29 77 #5E SE 5ol e 24 A JMIC tesy=
o] g3&lo] = A L 75 H7HIn vitro)E 53 5 S T}
W 4], MRS or BL agar plate®l] "8 ¥ paper disk& ©| &3l 47| 455

& (seeding) 8 U &t 24 A9 % Aste] T34 5 7F=H(Cd, 5 5 range:

oﬂ ()

50mg/L ~ 1000mg/L, 50 pl/disk) @} & (Pb, 5% range: 50mg/L ~ 5000mg/L, 50
ul/disk)S o]-&35te] 2+ Jl=F £ 1401] 2 BA S Zh= 72 AW s o) kgl
£ %}, Binding capacity assay & ©]-235}0] JFEH = ol 2 & ZHE o

A shaa sl

Add 3. Al d 34 &4 (Bacterial growth test)
d8 72l I8 S Sl dlg AldE 2] 4 3 (Bacterial
growth test)S- 01%3}04 a5 A8 9 7% H7HIn viro)E 35T 2 A
w7 7t g B dE Foleta, 7l 2 g s 5ol e S (growth)
W3S S A THE 10 F2).

Ao 19] afar B3 H7HMIC test) A 7ol 2§ -5 51 0 mg/L, 100mg/L,
500mg/L, 1000mg/LE 7} =4 5 M2 Agsta, A4 E 715 i w5 &
2} 718 2] MRS or BL broth 72| growth pattern= #2133t} 2 & of 19]
S &3 H 7HMIC test) 2 7ol 2] 3+ %21 0 mg/L, 50mg/L, 100mg/L, 500mg/L,
1000 mg/L, 2000mg/L, 3000mg/L, 4000mg/L, 5000 mg/LE 7F= R 55 4 9 &
A4t

A7 7he ol thgk B okakE A i ol 29] & &9 S 7HMIC test)

A 3}e] o) 3 MRS or BL broth 2] 2+ 78 2] growth A 2213 71 -&
ofwjghr},

AEq 4. FF <% A A5 (heavy metal removal) 2 23 -&F 4 (binding
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[99]
[100]

[101]

[102]

[103]

[104]

[105]

[106]

[107
[108
[109
[110

— e e

[111]

capacity assay) 54

el 1ol AEE 2 78 g5l e T5s A7 58 sk WA,

78 N8 o 18 AR vl &F5)aL, pelletd 1mg/L(1ppm) 2] 7FEH 8- 94(Cd solution
media)©l| A 37°Coll A 2A] ZF vl F&l AT}, o] 3 I =H 8 N (Cd solution media)®l|
AN+ M= F F 5 E 5733 MRE(Metal removal effiency) B2+ Cd uptake S
ofef =2} Abgstel 4t

MRE = C;-C; / (t-t;)M (C; = initial Cd concentration, C; = final Cd concentration, t; =
initial time, t; = final time, M = mass of cell, ug h'' mg!)

Cd uptake = (Cy-C;)V/m (C, (mg/L)= initial Cd concentration, C; (mg/L) =
concentration after adsorption, V(L) = volume of the solution, m(g) = amount of

biomass)

S5, A7) 7 R ] E e

4 3t 544 (Cd binding characterization)
2 43t 54 (Pb binding characterlzatlo %
7

o]
AL

=
50mg/Le] 7=+ 8 @ll(Cd solutlon) o ?-_ 23 OH (resuspensmn) <, NaOH or HNO3
8N (solution) 2.2 pH 6 2.2 43} T}, o] &, 37 °Col| 4| 1A+
1l % (incubation)&} 31, 7% N (Supernatant) 2] 7+=F 5525 S 3Fo], 7= Foll
WA R Aol S 2 ALk W AT FA BA e 4]
F= A =4 H A o 719-2F Aot vl o g =fElo] Y s E =4 1
w7hahel .

ZhEE 9 gl digh =4 42 Y2533 5 Al (Atomic absorption
spectrometer) & AH&-sto] S8, HE AHE w50 o] FAE Ve R

2 de 2 Abgstol Zgstolet.

ol

SEM(scanning electron microscope) 21 A} & 1|

/é]

i)

od 5 FE AE =4 (In vivo test)

Alslo 12] ZEulo] Q¥ A o ) &&= E 2 (In vivo)oll A 2] H7HE
F8)at . AE 8-S SDrat MaleZ 6 AE/T1E 07 AL&3H3 T} A7) A E
CdCl, (Cadmium chlorid, Cd), Pb(C,H;0,).(Lead acetate, Pb), probiotics(LA+LP,
Pro)E Cadmium 10 mg/kg, Lead 10 mg/kg, probiotics(LA+LP) 1 X 10 * CFU/rat <]
FRE 452) 7|3 Bok Folatglom, 7 A Ml B A9 A% Hiz o ehsl
2,
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[112]

[113]
[114]

[115
[116
[117
[118

—t e e

[119]
[120]

[3E1]
At -1~05 0F 15 2 35 47
Normal 2 7]

Normal+Pro  |(Acclimation) |p.q 45 E.¢]

Normal+Cd Cd4+ 5
Normal+Pb Pb 45 5
Normal+Pro+C Pro + Cd 4+ 5
d

Normal+Pro+C Pro + Pb 4 §-¢]
d

7} A3 9] Body weightE 7+ = 2pvfc), 435, o] & 75 7 A <] liver &
kidney weight =78 8t vk, 5ol 7|3k &b v 5= 2} 7| A o] &3 & =3 &to] 3
WIER 2 g3 sy 24505, 5o 9m 3 2 A9 o D 22 (liver,
Kidney)el A e} 2t 22 W) =5 R g 55 Stk ol & S5}

= I
A 5he] 9 AFE 33 % Al (Atomic absorption spectrometer)E AF-E-5} 31 T} 5E§, 4 5
O

o] 5,7 Aol A AsH A % gk X $E B Skl Qolety
TAS ekl
Al & é? I:

AA A 1. FF=H(CA)S] =2 ufo] Qg 20 o3 &7 4 A I MIC test) B
Al 34 (Bacterial growth) ¥ 7}(In vitro)

A 104 A ZF )8 el digk FuE 3 24 AP MIC test) F
M o5 2 (Bacterial growth) 4218} 31, WA (tolerance ability)2 3 7}8Fo] o} &

20] YER ST
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[121] [3%2]
Type of resistant Strains Cd MIC (mg/L)
Cd-resistant L. acdidophilus(LA1) > 1000 mg/L
L. gasseri(LGA) > 1000 mg/L
E. faeccium(EF4) > 1000 mg/L
E. faecalis(EFL2) > 1000 mg/L
L. lactis(SL6) > 1000 mg/L
L. paracasei(LPCS5) < 600 mg/L.
L. helveticus(LHS) < 500 mg/L
L. reureri(LU4) < 300 mg/L
B. Infantis(BT1) < 300 mg/L
L. rhamnosus(LRS) < 250 mg/L.
B. bifidum(BF3) < 250 mg/L.
L. casei(LC5) < 150 mg/L.
P. pentosaceus(PP1,SL4) < 100 mg/L.
L. fermentum(LF2) < 50 mg/L.
L. plantarum(LP3) <50 mg/L
B. lactis(BL3) < 50 mg/L.
B. longum(BG7) <50 mg/L
B. breve(BR3) < 50 mg/L.
S. thermophilus(ST3) <50 mg/L
[122]
[123] 71 327 2 A 1522] Cd ol g tolerance ability S W ERE A 02 F 19
9] gt 24 A (MIC Test)= E ¢ Cadmium tolerance ability 53] 2 I}, LA,
LGA, EF4, EFL2, SL6 > LPC5 > LHS > LU4, BT1 > LRS, BF3 > LC5 > PP1 (SL4) >
LF2, LP3, BL3, BG7, BR3, ST3 <= 2. & 7} =l o 3t A (tolerance) &
YEF L 2™ (Table. 1), 2} 72| growth curve 3§ FEoF 3ot g4 219 (MIC
Test)oll Al Bl 7FE & 559 FAFSE - YEMH ITH(E 1a WA & 1j Fx2).
[124]
[125]  AAY 2. F=H(CA)Q ZZulo] Q8 29 9|3 FF < A A F(removal

capacity) 3 7} 2 Z}(In vitro)
[126]
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[127] FF= 8 9 (cadmium solution) 50 mg/L ©l| 7t 7525 1A {F g & %1o
e w8 S48 7 o BT b =R Al A a9 9 LR, SL6

LP3, LH5, LA1, ST3 3=l A A 3 o (Total average) <*| 21 28.8 % H.T} -
A A S-S UERHA T

[128] 7] 7= £ N (cadmium solution) 50 mg/L oA A B ¥ 6 7| 5 (LF2, SL6,
LP3, LH5, LAL, ST3)ll thale] 7F=& 8 9 (cadmium solution) 5 mg/L ¥ 7=+
8- (cadmium solution) 100 mg/Loll A4 F=7}4 Q1 A A “5(removal capacity)-S-
T3 AT

[129] 7FE R & J(cadmium solution) 5 mg/L oA A A2 H-251% ©|H, o] =
LP3, LAL, LH5 @59 A4 %2 90% ©l/d-& YEeEtHSIth 7FE=F & 9 (cadmium
solution) 100 mg/L ol A A A 52] -2 21.6%°]H, ©| 5 LP3, LAl, LH5 &9
A AT 21.6% o732 HEPH S S5t th(E 2 WA &4 Fx).

[130]

[131]  AAle 3. F(Pb)e] Z2ulo] Q¥ 20 3 g &4 A F(MIC test) 2

A = 2] (Bacterial growth) 3 7} 2 }(In vitro)

[132]

[133] Ao 104 B 2 NE 5ol e 5 S e 24 AP MIC test) B
M o5 2 (Bacterial growth) 4218} 31, WA (tolerance ability)2 3 7}8Fo] o} &
30l et AT

[134]



[135]

WO 2023/140614 PCT/KR2023/000863
[3£3]
Type of resistant Strains Cd MIC (mg/L)
Lead-resistant L. acdidophilus(LA1) > 2000 mg/L
L. gasseri(LGA) > 2000 mg/L
E. faeccium(EF4) > 2000 mg/L
E. faecalis(EFL2) > 2000 mg/L
L. lactis(SL6) > 2000 mg/L
L. paracasei(LPCS5) > 2000 mg/L
L. helveticus(LHS) > 2000 mg/L
L. reureri(LU4) > 2000 mg/L
B. Infantis(BT1) > 2000 mg/L
L. rhamnosus(LRS) > 2000 mg/L
B. bifidum(BF3) > 2000 mg/L
L. casei(LC5) > 2000 mg/L
P. pentosaceus(PP1,SL4) > 2000 mg/L
L. fermentum(LF2) > 2000 mg/L
L. plantarum(LP3) > 2000 mg/L
B. lactis(BL3) > 2000 mg/L
B. longum(BG7) > 2000 mg/L
B. breve(BR3) > 2000 mg/L
S. thermophilus(ST3) > 2000 mg/L

[136]

14

[137] A7) 332 ZF 8 752] Pb ol th 3 tolerance abilityS WERE Ao 2 = 19

9] gt 24 A (MIC Test)& 5 ¢ Cadmium tolerance ability =3} 2 2} <}
ol gt oFAk-S el S < 4= 9121 TH MRS or BL broth ol A1 24 A1 7F wjj 9 o]
39| 543 0D 412 Pb 5% 9F ¥ glo] Control group 7 F-AFSE 74 &-&
HEH S & AATHE 5a WA &= 5d F2).

[138]

[139] A A4 4. F(Pb)e] ZE2Hlo] 8 2o o3 F7< A A 5 (removal capacity)
9 7} 2 3H(In vitro)

[140]

>

IR SR L

[141] T -8 9 (cadmium solution) 50 mg/L °l| Z} A5 1A ZF HH-g & %
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[142]

[143]

[144]
[145]

[146]

[147]

[148]

[149]
[150]

[151]
[152]

ST ZF T AREA o' W Al A art ot 2 A ke 1
A5 AL TREE S S T U Th AA A 02 522 A o (Total average) &F
53% ©] A7 750l oy, o] 5 LF2, LP3, LR3, LA1, BL3, BR3, BT1, BG7,
EFL2 ¥ 57} 1 o|4}oln, 53] LP3, BL3oI A 2F95% %2 A7 5<
LU ST

71 3 & M (cadmium solution) 50 mg/L ol A A*H A 9 7l 1+ 55(LF2, LP3, LR5,
LA1, BL3, BR3, BT1, BG7, EFL2)°l] ths}te] & & ﬂ cadmium solution) 5 mg/L %
d & N (cadmium solution) 100 mg/Loll A F7}4 ¢l #| A ‘5 (removal capacity)=
T3 AT

‘g & 9 (cadmium solution) 5 mg/L NA A AL HAZ757 % ©|H, o] =
LP3, BL3, BR3 72| Al A5 H o3-S e L 8 9 (cadmium
solution) 100 mg/L ol A A A 5 2] Hr-2 40.2%°]H, ©] = LP3, LAl A 7}
> AT HEPE S 1A ThE 6 WA =8 7).

0

E
=

O

2

A Al e 5. F(Pb)e] ZE2Hlo] 8 2o &3 T7< A A 5 (removal capacity)
9 7} 2 3H(In vitro)

7F=H & H(cadmium solution) 100 mg/L & " -8 <} (cadmium solution) 100
mg/L°l| Lactobacillus plantarum % Lactobacillus acidophilus 5¢] g+ A 25-o]] tf) 5
SEM(Scanning electron microscopy)© V| & &3to] & B gt 4 o = #Azshgivh

SEM ¥z Au zy S A H M A H e B 99 Toto] =R
Ty A Jd 2 gAdsh s gels = AdAvh(&E 9 Fx).

HAA 6. AFELNSFHS EI} TZHl0]|QE X Q3 FF&

A A & (removal capacity) 3 7}In vivo)

S Eulo] QE ~of o3t AT (TS sEAY S S5t Bttt Cd
5-o] 9] body weight ¢} Liver Welght T OE Folir R {4 o= A
= A =1}, Probiotics (LA1+LP3) 5¢] = Normal 2 & -3} f-A} gt weight 7}
SA4E S g2lsst) Pbe] Fola 9 Al body weight 7} §-2] 4 2.2 A 7
= Uﬂ] Probiotics (LA1+LP3) 2] 5] 2 Normal 2! & 3} A} weight7}
SAH Y 22 9 weight = 7-21 4 2}o] 7 gl At
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[153] [3%4]

3433 1235 323 ¢ 129 4013 153

Wormal 2422 £73 3183 £ 153
Probictics 2463 £ 6.5 333.8 £ 7.5 3435 £ 7.1 38315 £ R4 413.6 & 78
od 2427 £ 54 2695 965 312 +32% 328:60% 308z 62™
Pb 244.8 2 79 302+ 7.9 3343 £ 70 3647 £ 68%  3BS6 £151°
Cd+ Probiotics 2452 3 57 WA £ 122% 3340 £ 47° 7158 £ 6.4 3030 £ 675
Pb + Problotios 2423 £ 64 3243 4 7.1 MLT £ 124 3802 £ 100 4120 £ 83

[154]
[155] A d 7. ¥ (feces) 229 W& S 3 T2 ulo] QE Ao o3t F
A A & (removal capacity) 3 7}In vivo)

Jb

[156]
[157]

. Q
Y o
M

=

T2 H-W o) A4 2] Cd & 5= += Probiotics(LA1+LP3)E o] Fof gt

Ao 7 SAHAL Cd @5 Fol deatel 2ol Ai=4
&< Cd 3FeFo] 65~89 ug/g fecal ©] 1 2.1, Probiotics(LA1+LP3)& 7X°]
28] ol A = 85.3~156.4 ug/g fecal & 4 Fafol|i= oF 2 vl o] o 4=

;9 m N,
1
% o

M3 @
g

[158] 04 2 = 2F5E Probiotics (LA1+LP3)2] 5ol 2 Q& ¥ Cd & &2 Cd
s FolHo) oF 2 vl & E =& YEF ST o] = Probiotics(LA1+LP3) %2
Aate] A HA W= Cd7b o R ujEdte] E S o
Probiotics(LA1+LP3)7} Cd 2] XﬂLH SAGS I IS AL E S

.

4>
0

[159]
[160]

<
&
w
o
I
£
N
Wi
EAD
iz

1 o] A 2] Pb 5% 3= Probiotics(LA1+LP3)E o] Fo 3l
= S ATE Pb 5 Fof Ao ERloA =4
34~44 pg/g fecal ©] 2} 2.1}, Probiotics (LA1+LP3)E 70|
ol A 3= 48~186 pg/g fecal = 4 F=2bol| 1= oF 4.5 1)) Afold& o 5=

30 N
e
o F—ﬁl
> ot =
o 0, X
Mg Jo
° P
i
o

o3
—
+ HH

s
g

[161] 5] 2 5=2F7-E Probiotics (LAI1+LP3)2] Fo] 2 13 F-9u] Pb o] -2 Pb
s Folm o) oF 2 50 W& &% LERHSITE ©]3= Probiotics(LA1+LP3) 2
ol&te] A 4 ¥ = pp7t B o 2 o] w3t WE Ao
Probiotics(LA1+LP3)7} AW A4 4& Sd F A 3L S &+ A

[162] T3}, Probiotics (LA14L3P) 2] Fo]i= "1 v|& a3+ Cd 9 thH] o}oq Pb ol A]
HE a4 s gelshalvhs 12 F=).

[163]
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[164] [3E5]
. ﬂ_ﬂ_ﬂ_ﬂ_ﬂ_ . . Pbb&nhé&frﬁﬁ»ﬁ :(ﬁg:f:g:fécal} --------------
Group |
. dweek Zwen’:k wawek 4week
Nbrfnal | .G.jﬂ i. ﬂ;{’.JE 036 + B@ﬁ U 38 + 0. 0!2 037 + 0. []J
Probiotics 0.44 + 003 0.40 + €.08 0.41 £ 0.07 0.45 1 0,06
Cd 0.46 £ 0.01 0.41 + Q.07 0.40 + 0L06 .59 + 0.06
Pb 3399 ¢ 2.52 4088 + L.77 40.27 £ 5.32 4351 + 8.35
Cd + Probiotics 0.38 + 0.01 0.37 + .04 0.37 £ 0.01 ¢.38 + 0.04

[165]
[166]

[167]

[168]

[169]

[170]

[171]
[172]

[173]
[174]

Pb + Probiotics 4813 +£433 10512 £ 1703 14450 £ 1509 18652 £ 11.57

AA 8 N H2AHFL A FF S S T 220|220 T
& T A

%34 A A 5 (removal capacity) 3 7}In vivo)

Z,:ﬂ
o]

!

Cd, Pb o] F-oli= g, 31 F Ao H4 5o o4 o= Frtd
UEATE F A A 0 2 B o) Huhs 22 @ o] 4y

A
T 3

Problotlcs(LA1+LP3)9] FolZ Qe Aol U Ao FAE = F5E Yol
oA oz Jofx= A& d g At FAH R, P I Ao el Cd
68%, 56%, 58% 58%, Pb = 73%, 70%, 76% 7+ 2= ¢t}

ol= Wl A SAHH Aol A & 5= gl %o 58 Probiotics (LA1+LP3)ell

&0 DA WER A FRHOE AW FIL SOl AL 4 S

!

Normal G104 £ 000 (2141002 205 ¢ 22 0078 £ 0008 AL SR 4140+ 4018

Probiatics BIS+ 000 02T+ 0060 10262 032 0078 £ 0008 B8R = 041 Bl 000
4 L30T £0207% 20482244 180 £2HM T 00TEe0 0N 0043 £ R 1139+ 04053
b B1L3 £ G 0218 £ 0052 {2315 1035 LS4 0M0M Bt 240674 500

CdeProbintis | 04701708 1033 £ 307% Toe LBSTM Q0TE e 00R B0 £ DA 11352 0.0%
¥+ Prabistics 305+ 02 021640039 419 & 4007 0445000505 p0nhe 4B S0 e pagstE

Ao 9, BAEAH A SHE T ZTE2HO|QE X2 o3 FFE
A A & (removal capacity) 3 7}In vivo)
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[175]
[176] [3%7]

[177]
[178]

[179]
[180]

Albuosin (2L 245 2047 245 £ 006 852 2 03 B r0in™ 245 = 065 T8 g 998
Total bifirabin (mgidl BT £ 00T DAY g G0 A4E7 2 000N 06T 3 AR ned 2 gon2 ™ 048t £ poue®
Dreer BRirebin imgEy BAFT 2 B8 G445 & 5010 9675 5 00 B o Pt g posgn? o3l g G R

Triglevevides fmgidL) 423 5 84 (23S ¥ wysast RN R ey LR [ RS Y
Chobesters] foghily 05 3] 3.5 04 RS SR £3.0 4 38 FEFSEY SEG 2 14T
HBL tmgidh) WA 228 BN A ERFRT L RS EE a3 EER S Rl
LB gt R IOESE: W LY b e az¥ W3 g 14 Wagpdl! EEE NS e
Glatase fmgidl} .0 261 526513 IR IER R a2 a5 ey’ Bl s 507

ALP(HELY VHILST 253 1R g TAE THLGT & Hisp v PREG g B TS S A RN R

AST (FIL} BT # 74 831 £33 1975 2 188 ER IR iz et 12 e 9n?
ALT (I 228 PEELE a0 g 5w s34 a0 LS ELC TN

Yokl proteln ighil) 33 2048 535 w008 ST IR S R 56 & GIE Y S1Fepas 325 e 020°

Lyestine fmpdLy D45 £ 8057 040G £ 80499 A I T LR T2 B T R 5. S 1t R R R R | R

BN {mgdl) 212413 WE e Lt VER T i35 10 3 1a’ 156 3 087

A7) F70 whet 7+ A g 23l 9hA 4 5 Fo] &, 4 ¥ 14 7HA] parameter &
WA ST WA AT, Cd B Pb Fol & 18l gF 21749 A Bl (Toxicity) 2

A A Aol M3}7E 9l 0}, o]3= LAI+LP3 Fo] & 218 Cd 3= Pb 2 v =
7l o A S o 5o 4ol 4 S & Normal v-(tH 250 7H7ke-

=
parameter <4 4ke UEFH & & 5 Ao, LAI+LP32] 5| 7F S 2 HDL
FA7F R AR SIS o 5 Sl

ol Ao B by ulg o] AT RS AT 71 &e gl v, Bl
Bogo] A2 7h Aol Al ghol M, ol el & Al A 714 & i A vk B
AN FE QD ol ool o] H g o] 917k Al F¥ = Alo] ofd Ae
g Zloloh whebd] 2ol 34K Mo AR FHED 1AE]
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