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5 B XPRTER T RS R RS )L R S RE SO B (Bifidobacterium) AT 53 B4 E,  HE RO A RUECR
EEKIM (B. longum subsp. longum) BEAKIIRAN a5 A ARG o (K HEgroEL T e 3E DRI P A1 & 42 1 ANJR 14 [B] S0 23R
BB SN FREU TAEIR, 416 MRS # )8 T B. longum. B. bifidum. B. pseudocatenulatum. B. catenulatum#l
B. breve, WK¥EILATB. longum subsp. longum TSR, 27 PR B R T AMRI B bR BE 22 5, [BI R ILIE]
—MMEIIEA 2 EIRIFELR . 27 SRACR BRI SN LR S5 RE W], HHk2B3-21, 1B23-11, 2B33-3M11B68-1611]
MHER TAHEERE I feft, Bitk1B68-16. 2B13-5, 2B33-3M11B39-2(/4I Ak f14eiR; Hifk1B38-1. 2B33-3, 1B68-16
FI2B13-28R MU A A RE TR0, SR-6 TR BRI AR 2 245 VR AN R FH 22 Bl 0V SR8 1R e 70 AT 25 18, i UE 71 A
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Probiotic Characteristics of Human-Residential Bifidobacterium longum subsp. longum Strains

WANG Mingfang', CHEN Lilan', ZHANG Xueling', TIAN Fengwei’, NI Yongging"*
(1. Food College, Shihezi University, Shihezi 832003, China;
2. School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: This study was conducted to isolate and identify Bifidobacterium from the feces of Kazakh school-age children
in Yining, Xinjiang and evaluate the in vitro probiotic characteristics of B. longum subsp. longum isolates. By groEL gene
sequencing and repetitive element sequence-based polymerase chain reaction (rep-PCR) fingerprinting, 416 Bifidobacterium
strains were identified to belong to B. longum, B. bifidum, B. pseudocatenulatum, B. catenulatum and B. breve. According
to the fingerprints of B. longum subsp. longum, 27 genotypes showed genetic differences between individual strains and the
coexistence of multiple strains in the gut was found. The in vifro experimental results showed that out of 27 representative
strains, strains 2B3-21, 1B23-11, 2B33-3, and 1B68-16 were optimal in acid and bile salt tolerance, strains 1B68-16,
2B13-5, 2B33-3, and 1B39-2 had broad-spectrum antibacterial properties, and strains 1B38-1, 2B33-3, 1B68-16, and
2B13-28 showed a strong antioxidant capacity. Considering the antibiotic resistance of all strains and their ability to utilize
plant-derived glycans, strains 1B38-1 and 2B13-28 were selected to assess their in vivo probiotic potentials. This study may
lay the foundation for the development of excellent probiotics and related products for populations from specific areas.
Keywords: Kazakh; school-age children; Bifidobacterium longum subsp. longum; groEL; fingerprints;
probiotic characteristics
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AR 18 1 R AR A A B R A T B A AR 4,
{HR LA i BB B B M2 ~3 5 B L B, i i A:
Wiz TR, ZEh T REEm . K,
Bl & TE EER AL, WEAFE (Bifidobacterium) Hf
REGE Rt & AR A 7 TE 8 I f B f B LI 97 32 )L
Pl e, T REFLSERERR R 0 25 R e T BEY, DAE AR
25 e BE LT BE I PR OB B (B. bifidum) KX
A E KW (B. longum subsp. longum) KIS AT
B2 LR (B. longum subsp. infantis) F15E XIS AT
(B. breve) NARFHXEA WA, #w XA “%IL
R E” Y maERERABES, §EF
WAL & B. longum subsp. longum. 574 NI AT @
(B. adolescentis) B/ NEXUSATE (B. pseudocatenulatum)
FEER DA B (B. catenulatum) , ¥ 5E XA “ AT
AEAFE” P, Hodr, B. longum subsp. longum#E 2240 )1,
NEE T 52 Nl P mfe e Kk, kA e
WA EAR B R, B LA g T RS AT I ) A 2T
B R ALY, SZBR_EB. longum subsp. longum{E
B0V R BN IR R AR I e T 1 B2 (R 8 A% 22 AR VA R
MIRPEICHTEE 77, DA T i 2 R R @ p

BETTHER, BT AL DEN#EARERNGiE
LV R B LA, XL IE AR R R
N T EE AR R, RO ERED, 7
NP2 s e, N KU IE B A A A B o AR 0
S IAME AR AL, B AR A ERTGHE AR AR A7 PR IR AN
WEAMES B EM A A R LA
KRS R B P R A s R B e R
A, i F WL o T REFLSERE AN E g b R
PEEE EBA R AT N S 16 A% th 22 s 0 i 1 E S AR
YNHE 2 REME AL . R, A SR & sk 2 7
0 B TE T AE VD R Pk 2 R 2 R TR R T T AR T
F R EEET . AT AT AR [R) B SR 10 fiy 1 1 2
£ I B A A B R SR

HAi#ki& &7, B. longum subsp. longumfEiRIT B
& A OB AERF A IE A AT . TR S R
S i i GORE IR DL K Pk G S5 U T R IR Rk 1) 2 AR R
P, FEERZ . AR T AR 2 A B U 52 B e 0%
HENY S AR FERET R E I TR S R Z AR D
B X Rr i, B IR T RSB R e LB, XY
FA P U AT E A, AT R S 0B
longum subsp. longum G FRIIN R it AHERRE 77 B
P PUAERMZE. AR ARE T BRK A& AR

SERAN AR AR S . AR R LA T AE B AR R R T
B AN J 393 P9 S 6 T A 7 R 2 DX 3 N T D v
P 2 A OB TR B 7 i B E Al o

1 #e5hE

1.1 MRS
L1l FRACREE

19 173 A % b i 2 8 L B S0 R K AR BB R 4E 5 /R
HG X BN AT R EEHE, ZiTAE R
BB, e EEEER. M. BE. mEERRES)
PREEEEARG R FERER NAW, JLEL KM T
PUAER, LaAEREA, LHWIEREW. KFER, BURE
ANABLEFTE, HEFFASRERMLS~10g, FEHEH
RAEJE LRI O K B I BURE S, WihR %8 )5 BT 300K
FE—10 CAR, KPS [RISLE = AT 5.
.12 HERH

TR S B8 3% FH 6 i DL EUIEYS B R B, 43 Sl A B
BRI RECICC 10411, i KR K ECICC
21530, RO ZEIMIE B V0 1T IR % A CICC 10420,
PR R R IRECICC 10421, B 40 i 1k 25
BECGMCC 1.9136. IfiiE R #9011 IR & % A CGMCC
1.10754, ¥ B [ T AR P F R A2 B B ol
1.1.3 Rk i)

Tag Plus Master Mix (2X) o U M A R
Bt BRR AR 0.22 pmfgALIENE BP0 R

J7; Wilkins-Chalgren RE Bl ks 973 I K& m 4w
THAEARAR; B RMRSHFE., LBRFRE. SHHRE
ERE B %8 (peptone yeast extract glucose, PYG) %
FRIE. KRG B (trypeasein soy agar, TSA) K773t
L R HA R A R A A s 18 FRIE (4% =90%)
AR AR TR A .
12 AR5 R®

DG3520JR& K 774 EEDSAH; 5810REH %
HRE.OHL 8 E Eppendorf/A &l ;s TC-5125 & B8k 20
M. (polymerase chain reaction, PCR) {%  Z&[HTechne
A7]; PoerPac Universal/KF-HL KX . Gel DOC XREEK
Mg 7% FEEBio-RadA .
13 Tk
13,1 XUBFFE 7 B4 E

F1 g IE0H FHO mLJG b A2 2R SR K AT BE A R
%A T Wilkins-Chalgren [# #4357 72 517, 37 “C R 53
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48~72 h, FEAFEMEEZ0 MR, RIS R, B
Rr &g, B PRDNA ) B2 UK 35 28 Wy - 510 - DR 3 Bk o 47
(77 kAT SR EUEF DN A BE4T groELFE R (1)
P, e a e U R DK 15 2500 bp AL A 17 Bl A
— %k, P PEYIE BT TR & MER A WA IR A J AT
5, N 25 AR AR 2 GenBank B 22 v 4T 5 41 [R5 1
texf (BLAST) ,  LEXSABAME K T-99 %4125 Hff i 1 Fh 4
Flt. SRHIMEGA v7.08 4 /8 R G0k & iR

£1 FTWSIBBRRRTS

Table1  Primer sequences used for PCR amplification
514 JPH) (5°-3") ERpY)
Bif-groEL-F TCCGATTACGAYCGYGAGAAGCT (7]
Bif-groEL-R CSGCYTCGGTSGTCAGGAACAG
Sia-266F GACGAGGAGGAATACAGCAG
Sia-676R CACGAACAGCGAATCATGGATT 18]
GH-750F GCGCCATCCTGGTGATGTTATT
GH-1248R CTACGTGATCTGGGAGAGTTTC (18]
HH-60F CCACAATGTCATCGACCATCTG
HH-534R CCGAAGTATTCGGATGCCTATG 18]
GH-492F CGATGATGTGCTGGATTCGTTC
GH-1002R CTCGACCATTCCAAGATGCTCA [18]
BOXAIR CTACGGCAAGGCGACGCTGACG [19]
(GTG);s GTGGTGGTGGTGGTG [19]
ml3-F CGCCAGGGTTTTCCCAGTCACGAC 201
ml3-R CACACAGGAAACAGCTATGAC

1.3.2  B. longum W Fh %58

XtB. longumBtir4 Fh &AL EWE Chuman milk
oligosaccharides, HMOs) fRif3p (F£1) #1!"™, PCR
Ak 94 CHIAEME30s, 94 CAEME305s, 58 T (59 C)
IBk60s, 72 CHEA60s, JLHEAT30 MER, K568 C
ZAEARS mine KEPCRIREAT 1.2% 1B IR WE BERE ALK,
B B AR L R 45 R
1.3.3  rep-PCRIG S 43 H7

K 51 BOXAIR, mI3F1(GTG), (%£1) Xt
PRI PR R AT B S AR IR SR S Bl BE S B (repetitive
exogenous palindrome polymerase chain reaction, rep-
PCR) FH4C #1177 PCREME: 94 C A
3 min, 94 CA&P30s, 52 CiBk30s ((GTG)sN
50 °C) , 72 C#Af4 min, FLHEATIS NER, &G
72 CZLEAR10 min, KFPCR=WIREAT 1.2% 1 35 5 it
JRe Rk, B AR B IR IR ie 4 R . FegUR g
GelCompar 11 v6.0% F 34T 5 24,
134 XU s AR R B
1341  [MER. MfH#E

2 f Tang Wei%5 (1 )7 0 1F G 4 s, R PR
B 9% T 072 D0 OB B 0 R R AH 2 P i 32 4 o 43l
] MRS 1 77 A A [F]pHAE (3.5414.0) [UMRSH; 77
B, 4% 82 %o F B N VS AL LT B0 TR R 40 i e N AH I Y

WA TR R GRS, T IRE TAES N T8 7% 7
HITEO hAI4 hill 2 B2 A T35 @ MR S ks 77 FE FIAS [/ pHAE (1)
MR S5 F5 56 OB BV AL, 2473 CPAT S5 . B
AH ] P 7 925 23 591 TC 1) 3 30 MR S 35 77 JE AN AN [+ JH 26 o & 9
£ (0.1%H10.2%) FIMRSH:FREE, 0 G REARETE, 7
FIFEO hAI2.5 hilll & FE B4, 4T3 AT SER . Siil 4
B, 7 (D) HEEER

N
ﬁiﬁ%/%zvl X100 (D

XA N A pHAE SH 35 5 & 5 204 22 5
W E B R B/ (CEU/mL) ; NN FERE S b i 3%
H¥y (CFUmL) .
1342 0

W T 5 BT T 462 % P B2 e 2 Fh T 45 I00.5%
LR R I 2 R MRSYR IR 77 622 ek, 37 C IR HE 77
48 G B vk R B 0 (12 000X g, 10 min, 4 °C) ,
ART0.22 pm AL AT B TC A L B B, 4 °C
TRATE

¥ 8 7R T R E0TE KR A IR CICC 10411, H i 14
KI5 RECICC 21530, B A% FE M5 AL b 1] IR
WAFICICC 10420, 7 #E 5 KR A [KHE CICC 10421
gy R M T LB R 55 57 B, SR 40 B M AR I R R
CGMCC 1.91363 M TPYGWI /KB 57 4L, I iE B g 4 b
[T IR B A EFICGMCC 1.107543% R T TSATR A 55 77 5E,
37 CHrFE18 h, HU1 mLAR/R BB T 0 B AR 2 2R /K s
FERBE R E L N10°~10" CFU/mL. K B A A 1%t
JOL[E A RS FREE, ) AR AR I N200 pLk B B, [F
B AANHZ B MRS 55 37 52 9 28 EUvT R . 7E4 CUKAR Tl g™
e hfE, 37 ClEHIRIEFR24h, MEMEEERS, LK E
23 WHCFEME
1343 258

P RGOS0 R 48 BUIE Y B (K-Bik) #F
17, WHL100 wLiF Ak 5 ik B £ 10"~ 10° CFU/mL ) XUEFF
TR TR R, S P TG R A LA AT U A T MRS B IR Tl
R, W HWETHE, 37 CHIBRERF:48 h, K
MEEERE, SAPUERNS NPT, 16 ME AR
AR BUE RIS RSN FER (0pg/k) .
AT (10 pg/Fr) KT (1 pg/ )« kil
MENE (30 pg/fr) « FAEF (5 ug/h) « RRER
A0pg/F) « PURE Gopg/F) « JitiER GopgH) -
KEHRFE G0opg/lr) ~ FI-RKE 30 ug/f) « A
YR (Sug/h) « BEFEER (300 pg/ ) L =il
(30 pg/fr) « WERWE (10 ug/F) « EWESR
(30 pg/ )+ ZPERR (100 pg/l) o
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2,2"-BRE R (3- L HE R FE ek -6-fifh i) (2,27-azino-
bis(3-ethylbenzothiazoline-6-sulfonic acid), ABTS) [H
BT EBEERAE LN E: SRKimEDI 5, K
7 mmol/L ABTS T.{E V% 52.45 mmol/Lid i iR 8 /K ¥4 i 4
11 (V1) REWAEEE R EI2Z~16h (FiE) .
BN TE K 2 BV v 1 ABTS TAE MK B, fdi75 AR
7E734 nmiE K AL I £9°80.700 £0.005 . EURFIIFE
0.5 mL 5 A% Ik EEABTS T/EW3.0 mLIE &5, =
IR THCE 30 minJ5 78734 nmik KA E W OGRE . A LA LL
SRR AR B A IURE &, LR, TR
A (2) FiR:

%%%%zAlewo 2

X ARFERTOCEE: AN FHBOGEE .

1,1- 2R B -2- = f AL 28k (1,1-diphenyl-2-
picrylhydrazyl, DPPH) HHIEEKREE M E: S
Zhao Li%EPY 5 3F s A ik,  HX0.1 mmol/L DPPH FH
B W40 mL R B, IR IARE #2.0 mLAI50% £ 1%
W1.0 mL, 5] W Ak K R60 min, 12 000 r/min
B020 min, B EIEWAES 1T nmis K AL E RO . 48
12 DA R AR UK AR R IR & RO, T
AXFER (2
1345 BrRAKAGGYAH S5

H 5 XS 1 OB T T 422 2 %0 B2 - B2 Bl 908 10.5.%
L2 PR £ 8+ 1 2 MR SWRARR; 973 b, 37 CIRE
9548 h, LHEFEMTEL (10000Xg, 5min, 4 C)
7 BIEW, AR A KK AR K )E, EET
1 mLA B Rk Fr 5, DL2 % 1) 35 P B s T 2 2 b 3
A AFE IR CHUMEE R . R ARRE . KR R
EREREFNE . D-(+)-IFHHEE. KGR, KK
I R R EFEMN. D-(+H)-4 T
KTARE ORWEmE . HEEmE. REERH. THERE.
L-1I4EE) 1ot R MRS AR RS 75 b, DL 25 i 4 B
PEXT IR, AN TR IR D B M6 R, 5 0 hJOD g
Hie NOD,. 37 CHRAHE 48 h, I ODgy mifid
HOD,, % ODg.m=0D,—0D,. & X 0Dy ,m<
0.15 A% K, ODyypoum=0.15~0.35NHRAK,
ODyp > 035N E K R AT, SLIGE 3 IRHCFIAME.

1.4 HARAEES 7 b

K Gel Compar 11 v6.0%Efi 70 1 8 EHEAT 45 20 & it
REN, RARKEMIIERHMEGA v7.084F, #
P 1y 22 i) K F TBtools 3 44

2 ZR5HH

2.1 BUEAT W7 8 5 % 5E

ZgroELFEIMF, 19 4 #0e )L 8 S E A 4y
B R0416 PEXUSATE, HAB. longum 336 ¥ B. bifidum
35 ¥k B. pseudocatenulatum 14 #f. B. catenulatum 19 ¥f.
B. breve 12 k. EHGH 7 W tkgroELXE A 7 5 i) & &
GREWLEL. WEAFESMES MRy, H
i B. longum. B. bifidumMB. breve{i T 31 115> 32,
B. pseudocatenulatumMB. catenulatumIL[F 21— A3 o

B. longum CACC 517 (CP048001.1)
1B63-10
1B3-11
1B11-15
1 1B11-26

2B17-4
2B13-9
B. bifidum ATCC (29521AP012323.1)

2B13-3
2B3-13

B. breve JTL (CP053940.1)
2B3-17

1B13-13
B. pseudocatenulatum YIT11952 (CP079235.1)
1B13-7
1B39-5

1B63-22

1B63-4

2B25-26

2B25-8

2B25-1

B. catenulatum DSM 16992 (AP012325.1)

—
0.020

Pl 1 Sk FgroELREPA T HIBBE T i AR B bk R 4 % 7 b
Fig.1  Phylogenetic tree of representative Bifidobacterium strains

based on the groEL gene sequences

2.2 B. longum subsp. longumisitt 7 54t 5 #r

Xt B. longumiEATHMOSKE R 18, &5 o vk 45 3 0
NI NB. longum subsp. longum. R 4rep-PCRIE S5
HoR, WUHE BLAR [F] (B8 0k Bk 2 ~4 S MR R,
9327 BRARFEMEEE (£2) , KA Gel Compar T34
W3 FASR 5 Pxs B HE S0 B 3E AT 5 25 . HBOXAIR-
PCR. ml3-PCRFI(GTG)-PCRIGL T KK (F2) 0l I,
B. longum subsp. longum[\FR S NS T FE, BIEZ R
PEEL

#2  GEEIB. longum subsp. longumiibk 3 Hoqs F245 B

Table 2  Host information of selected strains of B. longum subsp. longum

[l e e e R | O = s R | N =
1BI26 6 % |{1B392 9 B [|2B102-10 10 # [pBs-l6 12 B
BI3-IL 7 B O||1Bs4 6 B {2123 10 % |32 11 %
MBI7-16 11 % [[B62-15 9 & {2122 10 & |[B33 12 &
B3-1 7 & ||Be216 9 & |[2B1303 13 B O|[m36 11 %
B23-11 7 4 [[B63-15 8 % ||2B1304 13 % |[2B623 11
B2l 9 4 |[[Bes-10 9 H [|2B1328 10 % [|2B628 11
B8-1 8 B ||Bes16 9 FH || B35 10 %
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50 100 221k 7 . {ARs i} i} i}
BOXAIR  (GTG). mi3 ik F)170.83%; {HEHE1B11-26. 1B62-16, 1B62-15F1
——— "9l [T | 3miosio 2B130-4¢EpH 3.5HIMRSH 5 £ 44K T0.000 1%
X ) _illl %g;gg BRI S, 27 #EB. longum subsp. longumAR 3R H ¥k B A
: R e AR R AE 7y, Hh i FR2B3-21, 2B13-5. 2B33-3!
i i N 1 l( g 21304 1B68- 1611 52 1 f 54 -
E ] n I l | égi%‘*m RARFE2.5 hia, LW A B. longum subsp.
» - { -
- ll'll Il 1 %Eélj? longum3S) REMEAE TR IN0.1%H MRS I TR I h 4735, itk
T 0 | = 1B23- 1177 S e, H81.81%, BiFR2BI3-SHITEIT %
”| || ] [l 1B68-16 A%, N531%. HRHERFTE D HON0.2% 0, T R2B6-28
1 1B39-2
' \ T %7 o N =L
E i | | ll 1BO2-10 IAEE A8 T0.000 1%, WHk2B13-28 (A7 G, A
Il: | | 1B68-10 64.05%. HHXIME, WHE1B23-11. 1B68-16. 2B13-284!
i ‘ 1B62-15 .
E b | I' 2B25-16 2B33-3 1)1 H E6 i 77 e .
! | 1B23-1 .
[l : Tl 2B1303 232 REETES AT
: BE 1 2B6-28 - N N . I
E Il | 1 ] 2B13-11 K FHAEEARIEAS 27 #KB. longum subsp. longum X3 1#
B 1B3-21 iz - . e
e 0 R Bk BTSRRI MBR SR, SR TbR
B2 3 Frep-PCRY B§427 BkACKYEB. longum subsp. longum (5 5% Hi 522 #EB. longum subsp. longumﬁ@%i%/ﬁﬂﬁiﬁﬁ%ﬁ‘]
Fig.2  Cluster map of 27 representative B. longum subsp. longum WE e, YT AR EE KR A IRECICC 10411, H
according to the genetic profiles obtained by rep-PCR e [N Sl e
MK R A IRIECICC 21530, RGFEMIER G TR
23 mAEREE T JIAICICC 10420, 77 g 3 K5 IRE CICC 10421,
231 R MHERMSZIESHT PAZAN AR E 2 AR CGMCC 1.9136. M5 R i 49011 1K
B 7 AHCGMCC 1.10754, H A #E#k1B68-16. 2B13-5,
3 27 BkB. longum subsp. longum Q3 & Pk i g it 2R 1775 R e .
i ) R 2B33-3F11B39-2 (11411 B it /18505«
Table 3  Acid and bile tolerance of 27 representative strains of
B. longum subsp. longum 54 MBI bso. L T B R TP S5 b
. longum subsp. longumi\
I TR 2 0 % TR 7 7 1% bl Boergt e
] PH 3.5 PH4.0 0.10% /R 2, 020% 1 2k able acteriostatic activities of 27 representative strains o
1B11-26 <<0.000 1 46.3410.03 71.08£0.01 8.131+0.02 B. longum subsp. longum
2B6-23  1.82+0.02  37.274+0.05  78.74+0.04  6.45+0.03 Hitk G E e mm
2B3-6 1.8740.02 20.3740.05 49.44+0.05 6.714+0.06 i CGMCCL.10754 CGMCCL.9136 CICCI0411  CICCI0420  CICCI0421  CICC21530
2B102-3  2.8440.01  18.61+0.04  25.75+0.02  4.5640.04 1B62-16 — 12134003 2896£0.04 24334002 19.12£0.02  20.7840.02
2B6-28 6.5740.04  15.364+0.04  22.9740.01 <0.000 1 2B6-28  18.07£0.04 15712001 — 2417£0.02 23294003 26.80£0.02
2B13-5 23.14+0.00 40.6710.02 5.314+0.01 1.86+0.00 2B3-6 14964002  1223£0.02 25204002 27484002 28834£0.02 23.5040.02
2B33-3 43240.02 170.83+0.05 68.53+0.05 41.554+0.01 1B38-1 19324003 1397£0.03 21601003 1333£0.03 24.65£0.02 17.88£0.03
2B3-21 4.44+0.04 6928+0.04  53.42+0.03 3.64+0.04 1B68-16  17.8240.03  16274£0.03 22754003 2593+0.06 29.87+0.03 2839+0.03
2B102-10  0.28+0.00 1.9740.01 28.38+0.03 0.44+0.01 2B102-3  1475£002  1510£0.02 24.10£0.02 26.76£0.02 23.29£0.02 22.1640.02
1B62-16 <0.000 1 17.74+£0.23 32.50+0.04 19.15+0.05 2B102-10 17862003  1891£0.02 25524002 2343£0.04 17.86£0.02 27.6240.03
1B38-1 7.89040.02 29.034+0.02 31.114+0.04 54.91+0.04 2BI3-28 16361003 13424003 28204003 27.18+003 21334003 24.1140.03
2B13-28 0.96+0.00 6.124+0.02 48.834+0.01 64.05+0.01 2BI3-5 22434002 20004002 36.80£0.02 2427£001 20.55£0.02 2335+0.02
1B5-4 7.014+0.06 58.114+0.05 37.654+0.03 3.2740.04 2B321 2000£0.02 19424003 22624002 1524+0.02  1723£0.02  21.48+0.02
1B39-2 902940.02 31434004 22.65+0.01 24.56+0.03 2BI30-4 19984003  17.82+0.02 28.05£0.03 21.87+0.02 19.73£0.02 22.15+0.02
2B130-4 <0.000 1 5.8440.01 22.46+0.01 0.33+0.00 2B130-3 16562001  19.10£003 2412002 13.32+002 2232£0.02 21.49+0.03
2B12-22  16.17+0.03 34314004 44.84+0.01 9.114+0.05 2BI2-22 18124003 17.10£0.02 23944002 23.68+£0.02 26.08£0.03 22.66+0.03
2B17-16  2.9940.01  33.00+0.03 11.404+0.02  0.1740.00 1B39-2  2032£0.02  19.59£0.02 24601001 2282£0.02 20.20£0.02  33.14£0.02
1B23-1 13.8440.04 26.964+0.02 26.67+0.01 2.9340.01 1B5-4 1656£0.02  20.02£0.02 26.02£0.03 21.25£0.01 16.05£0.02 19.62+0.02
1B23-11 13.5440.03 64.354+0.05 81.81+0.05 41.14+0.06 1B23-1 21494002  19.00£0.02 21984003 23.67£0.02 12.66+0.02 17.02+0.03
2B25-16 5.8840.01 35.8240.04 38.534+0.05 21.0740.04 IBI1-26  20.52£0.03  19.38£0.02 22.28+0.03 19.98£0.02 — 18.02£0.02
1B321 15344005 110.8940.05 37454003 12384002 B3I 22514002 20772001 22994004 23465002 15394002 19234003
IB63-15 17774003 40574004 33704001  20.01-+0.02 1B321 QLTTH002 33504002 2624004 22974003 16184002 20964003
2B130-3  21.76+0.03 52.26+0.01 8.264+0.01 2764001 1B68-10 14324002 1892£0.02 20.00£0.05 2246+0.03 18894002 1693£0.02
1B6S-10 1854001 54124001 32724004 14654005 IBI3L 16314003 18404002 27484002 24865003 21524002 19544002
IBI3-11  3.624001 17464003  39.654001 9234001 BITI6 98002 16824002 25I8H001 3314002 17891002 1849+0.02
1B68-16  32.16+0.01 128.52+0.04 57.0840.03 39.5240.02 1B63-15 17614002 2055+£0.02 18774003 1922£0.02 15904002 15.82+0.02
1B62-15  <0.0001 26224004 2940+0.03  18.87+0.04 BA16 15244003 17024000 2994002 31300 18434002 1644+001
2B6-23 13.69£0.02 — 14094004 154142003 10.67£0.03  17.97+0.04
. J. . 2B333 20914003 20334002 28474002 31.86+0.02 16.67£0.02 1795001
M3, PREHIR4 b, P W AR(EpH 4.0/ IB6LIS 10774003 — 2234000 1601003 16515003 1993£0.04
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