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s B AN 22 R BRORUSRT B, e e 2 W A B AT DA R B R IO S AR B Ve S5 RO, 20 SEEAE dn
/B 52 MEXUE AT, HAEUNEEXSUS AT (B. pseudocatenulatum) 14 Bk, EKIUSAFTE (B. pseudolongum)
8 Bk, WIBIXUSATE (B. bifidum) 9 ¥k, THXUSHFTHE (B. breve) 7 ¥k, KXUEATEZE LW F (B. longum subsp.
infantis) 5 ¥k, FHPIRUEATEFLW AN (B. animal subsp. lactis) 6 ¥RV K XUSATHE (B. longum) 3 ¥k. Ll RAY)
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Screening for and Antioxidant Activities of High Exopolysaccharide-Producing Bifidobacterium from the Intestinal

Tract of Uygur Infants and Their Mothers in Xinjiang
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Abstract: This study aimed to isolate and identify Bifidobacterium strains from the feces of Uygur infants and their mothers’
in Xinjiang. Using Wilkins-Chalgren anaerobic agar and BSM medium plates, Bifidobacterium strains were isolated and
they were identified by repetitive extragenic palindromic-polymerase chain reaction (rep-PCR) fingerprinting and 16S rRNA
gene analysis. High-yield expolysaccharides (EPS) producing strains were selected from these isolates and the antioxidant
activities of the EPS produced by the selected strains as well as their tolerance and auto-adhesion ability were evaluated.
The results showed that a total of 52 stains of Bifidobacterium were isolated from 20 feces samples and they belonged to
B. pseudocatenulatum (14 strains), B. pseudolongum (8 strains), B. bifidum (9 strains), B. breve (7 strains), B. longum subsp.
infantis (5 strains), B. animal subsp. lactis (6 strains) and B. longum (3 strains). respectively. Through phenotype screening
and secondary screening using the phenol sulfuric acid method, we found 7 strains of Bifidobacterium with higher EPS yield.
The yield of EPS produced by each of the 7 strains was more than 400 mg/L after 36 h fermentation at 37 “C. The EPS had
the ability to scavenge H,O,, superoxide anion, hydroxyl and 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical. Besides, strain
BF66-16 had stronger tolerance to gastrointestinal juice and auto-adhesion ability than the other six strains. Thus, BF66-16
can be used as a potential antioxidant strain in the pharmaceutical and food industries.
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XA (Bifidobacterium) ;& NAKJgiE N —J8 &
B AR, BAPUME. Pral. BRIHE R, 4i%F
i T VAR ST R G 2 R YT S A T AR OB A
YhZHE (exopolysaccharides, EPS) #& A KARCMIT 2
A IR, BT THEMEREEY, ©
AT B 2 7 20 e 2 T B o b B R B R Y H AT RIE 1 7 AR
EPS I E A B ELFEB. animalis. B. breve. B. longum.
B. bifidum. B. longum subsp. infantis. B. pseudocatenulatum
FB. adolescentis™ . V4K, KT FLERAEPSHIIhAE &I
FE Gy it b R B R IE A AR 22, SR T 56 T XU T EPS
TR HAR D o WEFER B, XS B 77 AR FIEPS AN 1]
AR 15 fizp 1 B A 45 A 4 A 0 M A P 2 1 = g
FE®, B 0] DA R AP 2 B XS BRI LE 1 A g
A, AlpSENT A REFLIR IR IR B2 ) LIS (E 23 B HH 31 MR
PR, KBLEPS ™ & 5 L BR i JIH £ 58 7 < 17] 5 IEAH
Ko rEEPSR B A MU B ) — A BB AR

AR IR A A RO RS VR4 (reactive oxygen
species, ROS) MHAATaFA RIG N5 &N, HROSTEA
PR R B 2 B S XTDNAL BRI G . AR Al
FLT I A, — MAE A B U 7 Hh X 26 R OS
WM 2 1 5138 BSOS AT B EPS B — & (P ALTE 14,
Li Shengjie%" & B N Z&48 4 73 55 () B. bifidum WBINO3
P EPS AL, 1- R L 2- =AY FE A (1,1-diphenyl-2-
picrylhydrazyl, DPPH) HHiZE. 2 H &AM A Y1
HHZEABORIEREE ) AFE R TN mKGE
N 5y BB, animalis RHPE 2%/ EPS (FFIEEPS
MFETEEPS) [P SM L EALTE T, RILEATR G Pt 4
L FIDPPH H HH &, ¥ H e B AN 5 7 3 53 5
71 H I 7R

HreE AR O IRAL B L RRIR O SO S AR R ST
HNRIR A TR BRE T 38 B . B TT 0 i
Y IR T P R PR OB R AT EPS 7 B, IR
FLHPZEPSI BT AL IS,  BPRAEBLALL B i R A0
0L LA ARSI RGP, BETTT IR HHEPS ™ &y JUAALTE
PEGT H.5e 0% DU s BB AE B W T8 vh 7730 B 0UBR 1A
PUIH A J5 SR i G /0 B R EAR 1 B e A 7 it it
BIRSCRF.

1 #Me5T%

L1 MRS

Wilkins-Chalgren R % B 5 JIE 275 SCiik[16]; BSM¥%
FRIEN EMRSHE R AL SR LT IN0.5 g A R
. SO mgZ LT 2. 25 mehl H i & Mg AR
TR, HETFO0 gl AR L. 3.5 g RHEE. 3.5 g A
F10 gHi % FE, 105 C K10 min.

DNA#RHUAM & e ESEMHEREGRAF;
Trishl. £ &V 1% (ethylene diamine tetraacetic acid,
EDTA) . #BZR =M. KHER. WK TLE. dHEMA.
KB TKHE. =&k, Bam. =82

(trichloroacetic acid, TCA) (¥ 44#r4l) JenttE
WA RH AR AF .
12 S
ZINREREPRI  SEEBioTek X 28R A pHit

MR -FER 2 HEAWRAA RS RN
(polymerase chain reaction, PCR) X  #[ETechne/A &;
HWSHE e AMEIRER =M RO TERAEMNE
H2050R-2E0oHL  KIDWICE LU AR A Al IR

WM EEDWSA A AKEHIKAL . B G RS
2 [HBio-Rad A A »
1.3 Jji&

1.3.1 B S RAE K AL 2]

FE R BB 8R4 T R IR B LS KBRS SR .
o FH FE (R AT A8 KRR, BT EB KM+ —20 CHR
fF, 28 hX WHEB R =E .
1.32  XUEHMEME. A AR

FES L E BB S KRR E 107, 10°° 1077 1075,
43 Sl W R D T R R B 100 wL Ak A1 # 2] T Wilkins-
Chalgren R4 B AR FIBSM AR |, BEABEEE3 AT
FPIRE T 37 CIRABFA TR FR2~3 d, PR
) B A A AT 2 IR e, e P A 22 I B O 5 4T
TEAS, PR SUEAT 1 $ B REE 1) B 75 75 AR 4k ¢
KIZeatifh, B2 5A B AR g i A RS 7 R — 5
VBT 3 T AR PR 4 5 I E i RCET B R 8 7R 2 F 2 mL
TR U T —20 CUKFEARTR 4 o
1.3.3 XA EIAEYFEE
1.33.1  JE[FIZIDNARHEHEL

{8 FH 20 T 22k R 4 DN A B 7 SR HCRT AR DNA
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1332 EEIEFSNASOR IR EHEEA N (repetitive
extragenic palindromic-polymerase chain reaction, rep-

PCR) 14U L E

#1 PCRyHkZERF

Tablel PCR amplification system and program
BOXAIR’| 4 BT E RS
% i 3 ki
Mixture 12.5 uL 95 ‘CHIAZPET min Mixture 125 L 95 CHUAHES min
DNA3uL 94 ‘CAFM1 min DNA 1 uL 94 CAHE30 s
ddH,0 8 uL 52 ‘Ci& k1 min ddH,0 10.5 uL 62 Cilkd0s
BOXPrimer L5uL 65 ‘C /8 min Bifid-R 0.5 uL 72 CAEf#i1 min
65 ‘C4E{#16 min Bifid-F 0.5 uL 72 ‘CIEf10 min

A5 WBOXAIR (5"-CTACGGCAAGG
CGACGCTGACG-3") XF# U i #kDNA#E/TPCRY”
. rep-PCRY A RAZAM WML IR, 35 MEH, ¥~
=PI 1.2 g/100 mL I B AR BB kAR 36, FRLIk 45
Ja, TERAMEER BSR4 RO Ha IR, iR
Gel Compar IIXDNA K15 31T K501, DNA R 584
— A B ARIEE BA N E T [F — R, AT R S B T
BEKRIENE TR RS, I MGH PRI E D1 RARKRE
PRt — 200 5 H
1.3.3.3  16S rDNA F Bedy 18 5460

N IR AETYE, (E R BT B 51 (Bifid-R:
5'"-GGTGTTCTTCCCGATATCTACA-3"; Bifid-F:
5'-CTCCTGGAAACGGGTGG-3") * 2 & J5 {1 1 bk
DNA#t—S9 8, RAMBEFWERIFR, 35 ME
W, g — HU S mka HAw @M 5l ¥27F
(5"-AGAGTTTGATCCTGGCTCAG-3") F11492R
(5'-TACGGYTACCTTGTTACGACTT-3") #E4716S
DNAZE R By 1. §7 484k R AR 52 % Prasanna 2"
FIIERE T . I =it & LA TAEMRI B A R A A
WF . P HIFENCBIUZ B EHE & gt \TBLASTIE LR 0 #T s
HREHAUE RS TS, FIFIMEGA 5.0 5/ # K&
B, 1 AR AR N
1.3.4  FEEPSXUSAT # ik
1.3.4.1  FEREREEYIH

BRRIEAL R, WEL100 nLE RS AT MRS AR, 5
1200 pLEF0 42100 mLI AR ALES 7R 25 h, 37 CIRE I
32~48 ho WEFAR bR 75 AR 1R L DA K FE IR FL S 77
S B RL 2 EOL, JREISE.

1.3.42  FERERE R R

H4 7] 0 B R R R B 2 R R AE 2% VIV B
M TMRSHARRE TR Bk, 37 C IR 7736 hifil 15 K
B . R4 “C. 8 000 r/mingS 0220 minE R K, ¥
T R T 75 R AR AR R JE AR AR B 1/3, NS fs A
A TCK B4 CYLIEII R, BUOTiE B Ak g, ff

F & 6% I TCAIR R R 8 A, 8 000 r/minEs L
20 minJ5 ¥ FIEWE T4 CH4iKHiEN 48 h, 458 hifh—
UK
1343 EPSEEMME

KRB ERVEN EEPSF &, S SCHR[20] 5 1
AN [ o B A (b AL 8 T BB VA, SRS 7 K490 nm
ARG E o DL & B T U R AR, IO
AR bR 2 bR o 2R o AR BR T 28 (113 7 FEy=0.005x —
0.0119, R’=0.996 6, it HIKEPSHI & .
1.3.5  BEPREPSHRAMTEA AL TG D 2
1.3.5.1  EPSHIHZHL

S 13 A2T IR Z BE, A% TRAEMHE
FERE ST, BRI SR BE 0.6 mg/mL A .
1352  dEMNEH HEERREE 0 E

ZHHR[22], FFBE. 70.6 mL¥KEE H40 mmol/L
H,O, % W H M 2.4 mLBERR #: 22 vh i (0.1 mol/L,
pH 7.4) , 21, A1 mLEES:, RGIRE, RSN
10 min, W E AR R230 nmgE KA R, 3 AFATE
3o MR (D THHEAES I A A E B ERREE

1%@%/%:% X 100 0

s A ARINFE S ROG R, B DUKARE B s
ACNFES RS B B O G RO s A NFE ST
MR SEE, BICOKARE B 2RV, HEBRRE & AR s
JE %ot 48 AR
1353  EENE B hEEERR R e

Z 2% k(23] FEMEES. 3 mL 50 mmol/L
pH 8.2 [ Tris-HCIZE /il 5 1 mLAE S 7802, 25 Cx
530 min, AMA0.3 mL 30 mmol/LAFZE =By, %25,
25 C M5 min. o A ROVAR 2 TN T mLg 258 DL
Ll N, AN T A Tris-HCIZE MR A %, e
SRR £2325 nmi ARG . 3 RCPAT IR . fidE =C
(1) TR S R U 2 B e RS BR
1.3.5.4  FRHmEERRGE T E

S CHR[24], RMTEER. B 1 mLFES, AT mL
9 mmol/LJFeSO, &« 1 mL 9mol/LI /KR - 2 1 1%
W, WRZEE], AL mL 9 mmol/LFIH,0,% i LA
TG R AR, 851, 37 CRB40 min, JE [ 4K 5
510 nmiEKAEWOEIE, 3 UCPATIREG . #%30 (1D THEFE
¥ H HERERR R .
1.3.5.5 DPPHH HEERRAE Sl 2

S k1251, FEfEB . W2 mLEE&,
A2 mL 0.2 mmol/L DPPH- Z B V& W, #5), WM
40 min, WEEREWES17 nmPE KA IROLSE, 3 AT
5o MRAEC (D THEFESFDPPH H B AR % .



XY TR E65o

il =

2020, Vol.41, No.0§8 147

1.3.6  FEHE B ARSI B i 2 1
1.3.6.1 BB R PAEE TS

ANTHANE W : S FLiao Ning2% )5 =R 1E1E
M, ERFMRSHZ RIRIN3 ¢ B EAM. ¥ HEK2%
(VIV) HERhE 3 AMRSE; 3552, 37 CIREREF28 h
J&, 4000 /min50 10 minCEEFARYTIE, FHIERR SR 22 Ml
VRS BARYTIE2 W B T A K, TRSIHIS H B
KRR AT PARE T S B R % (CFU/mL)
RV FE 12 mol/L HCIVE ¥ 15 5 40L B i pHAE %2 2.0,
2.5, 3.0~ 3.5, 4.0, K@EAH G, 1 mLEB RS HH
A9 mLEL B, 37 CHRARTE3 he ICEARKMSET
FEE A (CFU/ML) .« S43 A TAT5E5 . PLO hi# 74 5
Fowxt iR, RAER () HHHBEREER:

o o ARG
TIER %= 0 i B X 100 (2
1.3.6.2  FER 7 AR T

N AU /R TFMRS i BRI gl &
FIfE I3 g2FH R, 0.1 mol/L NaOHE I TipH 2.5. &
MRL.3.6. 171 7, & B ¥ 1 mLEE A9 mL
AU, 37 CPRARTFR3 ho 103685 B AR K175 1 4
(CFU/mL) . #ZH3 M PATSE% . LLO hig & S O X
M, R4ER Q) HHEBERAER.
1.3.7  FPERERE AR E BRI E

B Rk KB4 000 r/min B 020 min, FHELHEAE
AR K R 2 RS FH B TR 3k % oy R T B R IR R N
10" CFU/mL. H{S mLE &K T 10 mLik & e ik %
10s, EEREMFETHESh, FW1 UL HERE T
600 nmi K ALY Y R, BRSNS TAT I8 . Rk E
ERZR I (3) A
4,
4,

X ANEEENT. 20 3. 4 RIS WG A4,
R0 hIRESE
1.3.8  F7H B PR g /K MR

W 1 PR R T4 000 t/min #0020 minG, HEE 4
T E K PRS2 REET0.1 mol/L KNO, (pH 6.2) V&
o, VAT R E N10" CFU/mL, 600 nmi K AR &
BERROCE Ay 23 BIMENT mL—H 2%, 2Rl A
WAINEN3 mLE R RS, =R FE 10 min/5 iR ER
PIARAR 22 min, i N ACE 20 minf5 BOUKAH, W52 HAE
600 nmi KA FIRIEE (4,0 %0 Bk 40 B i )
MM E 2 e Ror, R (4) i

HBRERI%= (1— ) X100 (3)

A
FME %= <1—A—1> X100 (4)
0

1.4 HAsoir 5403
KHSPSS 19.03 X F s #E4T Bt 2= 0 drs AT 52

INERE3 IR, R UxtsER, BEVESPKH Duncanfs
5. SKHGel Compar IIEER 73 H A3 T Fia Uk 5 2k
A, FH4E F Origin 9.0.67E 47 #1 % & 244 .

2 HRSHH

2.1 UUEFF B % 4

BOXAIR

W
(=)
Ju—
(=
S

MF96-6 B} 3(#
MF98-8  B}sEFE(H
BF29-4 B2l
BF113-18 22 )L2&fq
BF43-1 B2 )L3fH
BF29-4 B2l
BF79-12  22)L3&f@
BF79-11 % )L3%ff
BF85-2 B2 )L3%(H
MF80-22 F}5FEH
MF96-12 B} Z6g
MF49-14 REsE30
BF66-16 %2 )L3&fH
BF66-18 22 )L Z&g
BF87-12 %2 )L3%{#
MFEX-1  Blsp3ef
MFEX-2  BEsE2efm
BF81-22 %2 )L3%ff
BF107-4 %2135
BF8-3 B )LIF
BF67-14 B )L3%d
BF52-21 %)L&
-1 LT
REsp (g
BESRas g
LT
" LA

F1 BOXAIRY ME ¥ frep-PCRE: FIFR L%
Fig.1  Rep-PCR gene fingerprints of strains amplified with BOXA1R

LTI A A

o

50 BT B 173 PREEAAUUE AT B Zerep-PCR (K1)
EKEE, Phk20 BRAAKREHRNT, FFIENCBIEE E
HHATBLASTAEL /M, 455 H 17 BRJEBifidobacterium,
3 ¥kJE Propionibacterium. ¥4 17 BEXUE AT K3 53168
rRNAZKE K7 511 77 45 SRAENCB LA s PR #E 17 BLASTAE
o, FFEEENEME RSP R R G R ER,
WE2. W LAE 117 BRAEAT & e 15 AN, 2 AN
i, WFKBF81-22. BF67-14FIBF8-3J&@ T K XU AT B
(B. pseudolongum) , HIHEBF79-11FIMF85-2J& T sh#*L
EFFE LA (B. animal subsp. lactis) , #FRBF66-16J8&
FRAEAF 2L LA (B. longum subsp. infantis) ,
FEMEX-1)@ T KXUEAT T (B. longum) , BEFEKMF29-4.
BF113-1HIBF43-1)& T B X FF I (B. breve) , Witk
MF98-1. BF88-5. MF80-22FIMF96-12 & T /N X b
FFH# (B. pseudocatenulatum) , PEHIEMF49-14. BF52-1F1
BF87-12J& T W BOWBAT I (B. bifidum) .

BLAST LUK )55 Zobr o B AR AR St RVR N R 2 BT 7
52 A FEF AR, A5 3152 B R U K XS
B, 14 ¥kB. pseudocatenulatum, 8 ¥&B. pseudolongum,
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9 #kB. bifidum, 7 ¥EB. breve, 5 ¥kB. longum subsp.

infantis, 6 ¥B. animal subsp. lactisF13 ¥£B. longum.

B. pseudolongum Egg-5 (LC416473.1)

B. pseudolongum DSM 20092 (CP017695.1)
99| & BF81-22
+ BF67-14

B. pseudolongum LET407 (MH719368.1)
+ BF8-3

B. animalis subsp. lactis IDCC4301 (CP031703.1)
+ BF79-11
1

99

00| ¢ MF85-2
B. animalis subsp. lactis ST (MH828367.1)

+ BF66-16
B. longum subsp. infantis NCTC11817 (LR134354.1)
100| & MFX-1

B. longum Su859 (LT629712.1)
0 98 & MF29-4

B. breve HBUAS55108 (MH719067.1)
77|l ¢ BEL13-18
B. breve 190CL (KX214098.1)
¢ BF43-1
B. breve JICM 7020 (AB507089.1)
¢ BF98-1
97(1 B. pseudocatenulatum NWAFU0003 (MK045819.1)
100| ¢ BF88-5
B. pseudocatenulatum BHI 83-3 (KX674008.1)
951 & MF80-22
* MF96-12

961 g pseudocatenulatum HBUASS5074 (MH719034.1)
© MF49-14

B. bifidum PV28-2a (KJ412981.1)
* BF52-1

B. bifidum VB-MA1 (KY705018.1)
+ BF87-12

36|

92

B. cereus 045 (MK32448.1)

—_—

0.02

B2 EB16S rIRNAERFFIMREREH
Fig.2  Phylogenetic tree of strains based on 16S rRNA gene sequences

#2 NCBIBLASTH X455
Table2  Results of alignment based on NCBI BLAST

fort o0 MO BLASTRIUAE e e
BF67-14  f67 8 B. pseudolongum (MH719368.1) 100 LI
BF79-11 79 2 B.animalis subsp. lactis (CP0O31703.1) 100  %)LF&(7
MF85-2  F85 4 B.animalis subsp. lactis (MH828367.1) 99 HEi3f
BF66-16 66 5 B. longum subsp. infantis (LR134354.1) 100 % )L3&ff
MFX-1  F48 3 B. longum (LT629712.1) 99 BRI
BFI13-1 113 2 B. breve (KX214098.1) 99 H)LFEfT
MF29-4  F29 5 B. breve (MH719067.1) 99 BEEFE(E
MF98-1  F98 4 B. pseudocatenulatum (MK045819.1) 100 BRI
BF88-5 88 4 B pseudocatenulatum (KX674008.1) 99 BJLIE(E
MF80-22 F80 6  B.pseudocatenulatum (MH719034.1) 99 BEEI(E
BF52-1 52 2 B. bifidum (KY705018.1) 100 B)LEE
BF87-12 87 7 B. bifidum (KJ412981.1) 100 B)LFE(E

2.2 PPEPSHIRUSFF ik

52 BROUUBCAT B 22 A0, R BUAT 11 BRSUBCRT
(B. longum MFX-1. MFX-2MIMFX-3, B. longum subsp.
infantis BF66-16. BF85-15. BF85-36f1BF107-4,
B. bifidum BF107-7. BF52-1, B. breve MF29-2.
MF29-26) {EMRS-F B IR 7L 3 55 5 o A 7 R b 22 1

0L, B3N RE S AT AR R AT L. 8 2R -
B IRVE XS 11 BRXUBFF I BEAT 7 200, L4 RERE
7 R IEPS & B (B4) , mTLLEH, Brill
7 BRIEEPS/” 8 ik #1400 mg/LLL F, i H ok E T 22
JLFE(FER)B. longum subsp. infantis BF66-16 EPS;~= & ik
513.06 mg/L, B4 ToA=HInlEe.

a B AR VA s b B R A R A R AL 5
CAFERERIRBET A AT HEE AR AR L o
E3 MESAPENERERR L
Fig.3  Phenotypic comparison between EPS-producing and non-EPS-

producing strains

600

eh

E 400
i 300
£200F
m 100

0
BF107-7 BF52-1 MF85-36 BF66-16 BFI07-4 MFX-1 MFX-2

Btk
%EM\H&/T?ER B3 (P<0.05) .
H4 HHKEPS&

Fig. 4  EPS yields of selected strains

2.3 XUBT R 2 BE RSN LA B

60 OHFMEABRE  BRAsE
OB S T A M mDPPHHE thAE

BFI07-7 BES2-L MF$S-36 BF66-16 BFIOT4 MFX-1 MFX:2
[z
ES5 ERbiALEtE

Fig. 5 Antioxidant activities of selected strains

AR B d A AT B iR A d
#HET NN Z KSR T, AR E LAl
MR, S5 REAWEED T RAERN, S48 ALl
&, W HUARE AR I ESFTR,  JURRBUBURT
WEPSH I A B thd: . BAEAE FE b, FEH
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S AIDPPH H M &3 H — @ HIIE Bk e /1, EPSIEIRE N
0.6 mg/mL, 7 FRXUEAT B EPSH4 Fih (5 i JE (175 B R 458
I T720%, FHT BRADUSTBE FT EPSY) A — 2 It
AT, AR NIXEE I R ST RE .
2.4 PEEPSXUSAT # TR 52 1

A B W pHARE & E3.045 4, 32 M HAh R 3=
o, BWpHMEEAELS~4.02 8Fs), BRI mRYT
J% B s 7 B B OB B 12, DR SR B
BT 2 B R pHAE K B & A BRI EE S A R HE N
o RAEAERY . 7 PR P 52 et 4t L6, HERRAE
pHE A2.00 F A TCiEAF g . EpHIE K TF2.50F, 7 ¥Ri#
I T —E MR 1%, JUH R PRBF66-167EpHAE 4.0
W, R8I T80%, it 2 Bilee Iis, R&umA
PV .

OpH2.0 @©pH25
EpH35 ®EpH4.0

EpH3.0
90
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Fig. 6  Abilities of selected strains to tolerate gastric juice
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Table3 Auto-aggregation ability of EPS-producing strains
- HEER %
73

1h 2h 3h 4h 5h
BF107-7  66.85+£0.27 76.75+£0.29 82.48+0.22 84.76+£0.19 86.02+0.17
BF52-1 490£0.04 12.78+0.90 27.47+0.72 27.57%£0.75 27.76%0.75
MF85-36  4.01£0.09 4.284+0.05 11.29+0.97 21.68+0.86 24.8610.82
BF66-16  78.72+0.39 82.20+0.74 92.23+0.10 93.50£0.08 95.59+0.05
BF107-4  821%0.08 8.68+0.97 13.36£0.90 16.89£0.87 15.46%0.88
MFX-1 9.61£0.46 13.79+0.50 20.69+0.32 25.62£0.30 24.14%0.30
MFEX-2  7.93%+0.52 7.394+0.14 13.15+0.48 18.741+0.45 42.34£0.34

2.6 PEEPSXUBAT I K6 K 1

#4 EPSHERMRAMLER
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i S LR TR
BF107-7 72.53+£0.32 9.37+0.68 4.2740.21
BF52-1 85.64+0.25 10.424+0.27 3.71£0.23
MEF85-36 40.27£0.59 43.95+0.21 5.27£0.56
BF66-16 94.26+0.36 58.19£0.53 8.05+£0.42
BF107-4 34.32+0.21 45.63+0.23 6.10%0.15
MFX-1 70.11+0.04 54.18+0.25 9.9440.36
MFX-2 44.21£0.52 48.41£0.03 7.64+0.29
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