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T A AU AT 5 B8589 (Bifidobacterium adoles-
centis B8589, B.adolescentis B8589 ) P I X I #T
E B1628 (Bifidobacterium bifidum B1628,B.bi-
Sidum B1628) i N5 Rl R 7L AR S
TR R S R A IR PO S ARt
12 BH5&&E

HEE (@i al) i (Bl M w];
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T e RO 854, SRR R A FR 2 | 5 I e TR
G MIX-200, b4 5 S0l &k e A R w5 B0
ML 5427R , 5 [ A
1.3 REHZE
1.3.1 RERMZE Y 5 B U IR AETE-80 CIY
PR R R PP T 0 R MRS MR KT 772 3,37 CHe
s RS T T AL, TR AR SE LS R T
P AL TR LA 2% (PR B Z0850) I 4 P et 422 o o
THEFRIET IRJGAE 37 CCAE IR A% IR 4L T 5 4L 5
72 18 h, FJF UL 5% (IRFLr8) W B Rl i dE 74
it o R P A G TR A 0 B %A% AR ] 1 1 A
BHATHAT IS
132 FEARMSH WS Z)E #1708,
S AUE B AT (A H A ST B B8589 (Bifidobac-
terium adolescentis B8589 ,B.adolescentis B8589) .
B W I XUE; #T 8 B1628 (Bifidobacterium  bifidum
B1628,B.bifidum B1628)., LL T fij FX B8589,
B1628,
1.3.3  FEARM AT HURE A 100 pl in A 1.5
mL 1) EP &4 BEEINA 300 L 2-%R8 N &
%, 4k 5 IR 4], 20 CUKAMEE 0.5 hy B ik
TTIRFHIRA), Z J5 #4750 (12 000 r/min .4 °C .10
min) , &0 5, B R 200 pl, FRORE T -20
CKAA K HE 0.5 h, JaxF Bl #EAT &0
(12 000 r/min .4 °C .15 min) , B35 FREEE L
BURTIN 5 JIr A5 A 50 BRAS a0 TR A BT 5
AL,
1.4 BEREEG

1) WAHEIE &M SRR 2 pl, S ak
HE 85 Z 05 i B 3% A I 535 A . Waters
ACQUITY UPLC HSS T3 C18 1.8 wm,2.1 mmx
100 mm ; #3 : 40 °C, W N 0.40 mL/min, 5 5E
B :0~11 min,95%A ,5%B;11~12 min, 10%A ,
90% B;12~12.1,10% A ,90% B;12.1 ~14 min,95%
A ALK (0.1% M W R ) ,5%B: £ (0.1% )
%) o

2) Bk Bk AR SR A EST B
FURHEAT B R IE B F R TR, TS
PRI B2 435 325 °C, AR E N 8 Limin, 55 fL 4% Ik
F1°0 40 kPa, ¥ 11 L/min, $SEE N
325 °C, BB HIE 1500V, BEHEHLE A 250V,

1.5 #HiEAE

B 28 DA 4 B O 5 RO B I T A 8 IE X i
R AR >509% (1 W FEA T 3k 8 A LA B, AR J5 X AR5
PTG o e, 8 3 AL 20 A (Principal
Components Analysis,PCA) , Fl i frz /]y — 3 1 #1 5)
7M1 (Partial Least Squares Discriminant Analy-
sis, PLS-DA) , 4545 T K250 Al PLS-DA J3#r i) 242 &t
HEMH R (Variable Importance in Projection,
VIP), #1471 22 5 /0t ¥ (Significant Changed
Metabolites, SCMs) HYTfiE, ik 440 2 PH
0.05 #11 VIP>1,
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2.1.3 R riEE T o b e E)
) 7% e B LR R (VIP () M PAE AT 19
i 356 , I X BHE i A T Ak A B (] 2a.2b TR .
B8589 A3 &4 AR ¥ Sk 5116 Fl ,B1628 A %At
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Table 1 Partial differential metabolite data
¥ LA AR (=N VIP P1a L/TAEA
H 4L I ik i BR CisH30, 1.1798 0.0005 TR
AB 3 RO CygH76019 1.1932 0.0018 TR
& St 3 R CisH 005 1.1894 0.0035 LA
y— I R BR CisH300, 1.1736 0.0001 A
F N CioH,0 1.1739 0.0010 A
AB 3 RO CyH76019 1.1618 0.0062 TR
x A 3 CxH,0 1.1403 0.0099 A
L—#& LAk CioH6N,O5 1.1704 0.0007 A
Jr CoH 2N,04 1.1753 0.0003 TR
AR FE CisH 05 1.1652 0.0014 TR
E A A CH»04 1.1621 0.0044 A
HEX CisH O, 1.1344 0.0069 TR
FRE CisH 1005 1.1733 0.0002 TR
A K F & - ER CisH 05 1.1629 0.0025 TR
ik R C3HN,05 1.1684 0.0002 TR
2 & C3Hi6N,0, 1.1689 0.0031 A
N E %k CsHpN, 1.1760 0.0002 TR
T-#EH 2 & CoHeO4 1.1650 0.0030 A

7 P HAEIE T Fold Change>2,Fold Change<0.5,VIP>1,P {f 0.01 #4771k .

i TR

P 2% G0 % 3 ) A AR T B AR ) R AR MR HRAR

e i AR 04 iR 45, B8589 Hr A itk 24 . &
2.1.4  ZHARHEHE M EREhE I R Bk R kA 2 B i 2R AR A
e Y (18] 4a 4b FTR ), 2 5 3 1 (P {H<0.01) W s B1628 FeAT AR A« S B AR ) & ik
RIS A 26 7%, B AERIMRIEYEERZN & AT A R R RO 2R - Il AR
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Xof A e XL AT BT A A5 (L P 1) 0 P A 4 i
TR, B8589 ki i LUG 2 A AL 24 KMk &
R 48 s A, B1628 ek i DL A L
FIRAE G W FG F 2 R Y 35 RGPS 8
T A U AT B B8589 ks th 2R K A AE W 10 i |
NEHR RN 73 9 Fh AW G Y 6 B A9

B AT A= ) 4 B SRR GG 3 D 2R
Y3 AR R AT Y 2 M BALE G 2
FhAH AN 14 FhigvEY BT, B1628 3k i f5 25 A
FfgorF 6 B ALY 6 Bl R KA AE
Yy 5 R A LR K AT A Y 3 Bl B 3 Rl L
B2 G T, 3R 2.3 3 o R 0 kR
AT B WA SE AT A T 15 FhIG T 4 IR,

* 2 BEILFE B8589 Hl{E F BT kY iE 4 R
Table 2 Active substances with the highest peak in Bifidobacterium adolescentis B8589
M o % . X & AR TEECR L d ¥ E
H BT FRAL A 4h CyHxN,0, v Je H F AR AP B AR 1793 082 896.92 + 19 245.43
DB EIITES  CuHuN,0S wt# & VI AN 1760 159 520.65 + 15 211.03
i R A CioHie - i o M B v R E R IR A, 439945304.88 £ 10 751.22
AR S F
A AR AT A CH O, 7R BR BR TR, AR A 413328 357.14 £ 11 254.51
e df 3k 9 55 a4 AF ST RN
B AL & CpH 50y &R T BR BE S EMR, BEARBEAENP 256337 145.70 + 8 678.54
ik K& C3H4y0 ZZmH EEGEIEN: &30 bR e 187 457 298.64 + 9 456.75
REBIATEY CssH3sN,Os I s A e EAf 134 754 062.09 + 8 579.21
B EALS Y CisH 005 BREE xS am R A ) ) 59 552739.21 £9741.33
KERLATED CioH1,0, 4-FR T TR TR A B R R Y 27276 008.12 + 3 568.88
A 57,1200
S5 BR E A A CiH 1,05 S Y FLRAT TR T B 50 4 Lo =127 7 898 312.37 + 4 589.96
ik £ AL A CyHeO 13 BB C KA KAE A 5895 709.52 + 3 629.78
F B RS CisH 005 4,6, 7-Z# K FH 8 AR A I E ) 3255 287.15 £ 3 787.54
H M A TS CosHyN,O0S,  *F WRARBR ATtk B A 4L & 3006 841.43 +2154.78
re CH»FN;0 [T 3Lk [ A AL F Bk ek AR A B 1134721.82 +1765.16
Re kA=K RE YT CysH7046 E o 45t % FE R R BT 6 A 562 288.48 + 447.54

S 75 0
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Table 3 Active substances with the highest peak in Bifidobacterium bifidum B1628

¥ X A& AR 12 X AR ECELR L - 3 {E
AR & & HAT A 4 CyHs0y Ik & BA S AR, A4 KAE 811 889455.21 £ 18 651.85
33
B £ AL & CioH1,0, T A B AARE IR & o it BALE BB 61078 242.57 + 14 531.66
RS CyHeO 3 FEAFIA TR TG g e E A P 43 659 542.68 + 12 671.34
B BRAT A 4 CeH N0, w9 S RReymietk A, TATH  21221899.80+10978.11

A I FRAC A C;HL0-S EIVE R §'S

B R AL CsH04 FHEE

¥ RS CuH71046 EAZHFD
B A A CysH.0y, EHEEA
AR CeH,sNs T 4 %

LS CE A CoH05 FEFHT
fig & A= K g 5T CyH4,0, A Wik B A7)
re CioH N0 L—& WLk
K% CoiHx0s PG

B KA A CiH .0, HAnEE REA

A LI A S CyHuFN,Os  O—3 35 7 X 4 T 1 B

77 i Aok %00

THMT£% K, RERLE  9133509.36+ 8 549.85
BT

FEEASY, RARMAES 9039 127.17 +5842.15
& D

AT KA SR AP 5395453.63 +3 561.69

BB A A AY T AR 2403 546.77 + 2 341.51
B HL R T PR 676 808.78 + 257.88
A I A Ao 35 PR 565 862.88 +311.43
B R AR A A 1 R 332849.42 + 285.14
Bk DNA #5745 309 702.99 + 286.26

B R, B, BB IR A 205 524.33 +216.83
AAL P

XF 45 W 5 2w R ) 7 R 198 529.95 + 227.71
A A& oo g 09 48 17 125 493.19 = 178.31

2.3 o EEYRREHERE ST

T A AUE AT B8589 AT Ll i i8 47 . I -
M Bk Fak e | 12 B &G S ER A A A
15 PO BUEZ AT B B1628 A7 A& 124 - 5 #5 il
WA AR | VAR A A LA AR RS
12—l 2 R A IR A8, FRIHE B T A7 A 25 S 2 TR K
Rr SRR I 25 5 TR T ) AR B AT o b, L
TRl B L ER

E TR AR BLISE T B ) A TR R A R T, O
SKF IR RIRBI AL AW, S B 257 75 I A
Tl ) 25 ) B AR 2, R BT A T AR AR
AR R AR 2R AT L I S A AT RN Y P
JIEL I I S 32 I e T LA o U AR AR Y
YA BURRAE R, ARBER W) T 7R o s R AR
WA O R A S R s — AR
SR R, AT DA B 2 BN TR A5 B M OB AT B
R 1) FOPPK &4 = i i IN R R , it — £ 5 5
) SR AR W Bk [ A R A2 B2 BR COA A& ik

2, 3 AR A IR SR S T I TR N TR S
it Z B IR ATy B- N A R A i A )™ R LA
B B A B B3 1 AE ST R, TE PR
WERT B A G 3 M B JRST AR IR (FFA) (B4 4 5 2
R BTELIR B A ZSBH CK W5, W] Ll %
Hpraewm v, filhn, B1628 w4 J5 bl e, 1F
h— T BA TR A HTB A= w8, Bl e T 4
A P 00N B W R PR, T o R G 2 R
[(EEE 37 AU RN BN R R (s QU R E U NibE
iE B

TR BT B8589 i A7 T PEACH 4 b | il
BROKER IS R- A Bk R, £l
BERERYMEALVE T, A8 B0k R TR nl
BRI, HIX MRl LAk ZE S 5 3 3 1 i
B BCERAS FTIE B 5 i o IR A, WA BT
PR AL B DI RER!, B8589 YR MM
K Y A S W K R — b A LA R, Rz TR A
MG LR W) R AR A I 7R AU 5 2 R R B
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Studies on Active Functional Components of Two Strains of Bifidobacteria
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Abstract Objective: The study of the functional properties of active substances in postbiotic products is key to elucidat-
ing their probiotic mechanisms. By investigating the metabolic components and bioactive functions of Bifidobacterium cells,
the probiotic functions of Bifidobacterium as a postbiotic can be better characterized. Methods: The dried cells of Bifi-
dobacterium adolescentis B8589 and Bifidobacterium bifidum B1628 obtained from high—density fermentation were selected
as the research subjects. Untargeted metabolomics was used to study the functional components of the cells. Results: A
total of 48 bioactive metabolites, primarily flavonoids, lipids, and lipid-like molecules, were identified in B. adolescentis
B8589, including daidzein and galangin. Meanwhile, 35 bioactive metabolites, primarily organic heterocyclic compounds,
lipids, and lipid-like molecules, were identified in B. bifidum B1628, including tetrahydropyrimidine and isoglycyrrhizin.
Among these, both B8589 and B1628 shared active metabolites mainly composed of flavonoids. These bioactive compo-
nents exhibit antioxidant, antitumor, and anticancer properties, contributing positively to human health. Conclusion: Dur-
ing the development of Bifidobacterium—based postbiotic products, the identification of beneficial active components within
Bifidobacterium cells can serve as a valuable reference for evaluating functional components and facilitating industrial ap-
plications.

Keywords Bifidobacterium adolescentis; Bifidobacterium bifidum; untargeted metabolomics; active substances



