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Abstract: Based on analysis of the commonly used microbial metabolomics research methods, UPLC-Q-TOF MSF (ultra-performance

liquid chromatography/quadrupole time-of-flight mass spectrometric) metabolomics technology combined with principal component analysis
<

(PCA) and orthogonal partial least squares-discriminant analy. S-DA) was used to conduct a metabolomics study of probiotic yogurts

produced using different fermentation methods. The that the base peak intensity (BPI) of the sample “p” obtained by
fermentation using probiotic bacterium-Lactobacillus plantarum P8 alone was significantly different to that of the sample “bp” obtained by
fermentation using a combination of L. plantarum P-8 and the traditional starter culture YC-X11, indicating that their metabolites were
significantly different. Further, the UPLC-Q-TOF MS" analysis identified 38 metabolites, including leucine, methionine, phenylalanine,

tryptophan, 4-hydroxyphenyllactic acid, pantothenic-acid, 4-pyridoxic acid, L-carnitine, 2-hydroxy-2-methylsuccinic acid, histidinol, aspartic

acid-proline-proline, methi erine-hydroxyl, L-prolyl-L-Proline, alanine-alanine-isoleucine-tryptophan, histidine-histidine,

alanine-glycine-dsparagine-aspar: spartic  acid-methionine-methionine-glutamine, alanine-glutamic  acid-proline-cysteine, and
tyrosine-aspartic In addition, the differences in the metabolites obtained after fermentation by the two methods were specifically analyzed,
providing new tions for the application of metabolomics in studying probiotic yogurt.
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Table 1 UPLC-Q-TOF MSE mobile phase gradient program
for probiotic yogurt

i} ia] AR REMMA  ASHMB RHEHE
/min  /(mL/min) 1% 1% (Curve)
0.45 98 2 Initial

2.0 0.45 98 2 6

25 0.45 93 7 6

9 0.45 50 50 6

13 0.45 15 85 6
14.5 0.45 5 95 6
16.1 0.45 98 2 6
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Table 2 Significantly different metabolites in the yogurts produced using L. plantarum P-8 and co-culture of the traditional yogurt

fermentation starter YC-);J( and L. plantarum P-8

s Rt P1n E R & Rl 2T Rl
L. plantarum P-8 Fott 5o & B A 25 B & B4 4 BRAT3E 9Kt

359.1871 14.04 7.58E-13 Infinity Ala-Ala-Pro-Thr C15sHpN4Og PP
164.0817 2.34 1.31E-11 6.68 L-Histidinol CeHIN;0 AAs
132.1024 1.32 425E-11 152 L-Leucine CeH3NO, AAs
182.0671 222 2.56E-10 6. -Hydroxy-7-methylguanine CsH:N;50, AAs
166.0502 1.99 1.98E-09 ) 4-Pyridoxic acid CsHgNO,4 Vit
330.0599 2.10 1.79E-09 28.5 / cAMP C10H1oNsO6P NT
220.1176 3.48 6:45E-09 8.89 Pantothenic Acid CoH,7NOs Vit
254.1613 2.88 3.40E-08 4.77 Pro-Arg C11HyNs0; PP
136.0761 1.39 5.78E-07 7.90 Dopamine CgH;INO, AAs/SM
166.08631 2.83 6.78 L-Phenylalanine CoH;1NO, AAs
163.06! 1.52 5.94 2-hydroxy-2-ethylsuccinic acid CeH 105 C/E
165. 1.36 1.37E-06 8.98 4-Hydroxyphenyllactic acid CoH;0y4 AAs/SM

5.096 4.08 1.85E-06 3.58 L-Tryptophan CHpNO, AAs
200.2063 11:19 2.65E-05 2.16 dodecanamide C,H,sNO No
282.2778 14.17 3.58E-05 3.89 Oleamide CsH;5sNO No
204.1231 0.88 4.05E-05 6.87 Acetylcarnitine C;H;sNO; LLs
150.0553 3.37 2.86E-05 3.76 Methionine CsH)NO,S AAs
353.2655 14.40 0.00078 4.69 MG(0:0/16:0/0:0) CoH3504 LLs
199.0868 5.04 0.00062 2.17 Harmol CpH;oN,O No
381.0800 0.65 0.01781 5.35 O-Acetylserine C5H,N,0,PS AAs

L. plantarum P-8 Fotk G &K B4 7| £ ) K B4 6 BRA3 A8,V 69 Kift 4l
328.1515 3.46 1.48E-09 5.91 Asp-Pro-Pro C14Hy1N;06 PP
345.0669 1.40 1.63E-09 16.73 Met-Ser-OH Ci3HigN,0,S PP
TR
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195.11279 2.89 1.04E-08 5.25
460.26839 10.35 1.53E-08 43.30
257.11339 2.11 2.35E-08 45.20
375.2498 12.74 4.98E-08 8.19
524.1967 1.40 1.58E-07 43.56
419.2758 12.71 7.20E-07 1532
156.0773 0.88 3.15E-07 9.25
256.2632 13.99 3.01E-06 4.95
360.1498 0.89 2.54E-05 18.43
215.0165 0.93 3.67E-05 46.20
248.1494 1.26 2.80E-05 21.34
302.3059 10.31 0.00016 4.56
365.1060 0.64 0.00199 6.87
574.3651 11.74 0.00450 14.60
162.1128 0.62 0.00438 12.14
509.2771 13.86 0.00520 6.32

L-prolyl-L-Proline C0H1sN>O4 PP
Ala-Ala-Ile-Trp Cy3H33N;505 PP
His-His CsH;6N,Og PP
Ala-Gly-Asn-Asn C3H2,NgO4 PP
Asp-Met-Met-Gln C19H33N505S, PP
Ala-Glu-Pro-Cys C6Hy6N4O4S PP
Histidine CsH;oN;0, AAs
Palmitic amide CiH33NO 7 No
Tyr-Asp C3H6N,Og PP
Citric acid CsH3O5 CIE
hydroxybutyrylcarnitine C1H21NOs Ls
Sphinganine CisHyoN
His-Ser-OH CisHyg -, P
Arg-Arg-Arg-Ser - 3N 1306 PP
L-Carnitine | M 15NO; LLs
Ala-Lys-GIn-Tyr. CxH36N¢0; PP

E: AAs-RABARGH; PP-AARK; C/E-SRAKALAMB AL TRk, LLs-BE MRS Vit-4eA FK08 NT-AZBRRHE SM-RBRa
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TR AHLER . FLIRANERIAT AV A4 A 2R A
TEai W L. plantarum P-8 FL S8 R TR 7] A TR
Byh, SRR, WRER. KN OZERIER
Pt R BN HE R & BT A 2 i B
m, X5 E R85, 8-kt
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Fablan RIS NFIF HPLC 177500 5 £ FH — s A 3
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