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Metabolic Characteristics of L. bulgaricus ND02 during Whey Fermentation

PENG Jiangying, LI Danyang, LIU Yangshuo, ZHANG Wenyi, SUN Tiansong
(Key Laboratory of Dairy Biotechnology and Engineering, Ministry of Education, Inner Mongolia Agricultural
University, Hohhot 010018,China )

Abstract: Fermented whey was prepared with L.bulgaricus NDO2 in this study to investigate the
metabolic characteristics of L. bulgaricus NDO2 during fermentation. The effects of metabolites on
the physiological functions of fermented whey was evaluated based on the dynamic changes of
metabolites during whey fermentation. The metabolites in whey fermentation were detected by
LC-MS. The screening and analysis of the differential metabolites were conducted through
multivariate statistical method. Potential biomarkers were screened out according to database
searching. A total of 37 metabolites, including isoleucine, peptides, methyl-D-galactopyranoside,
oleic acid, amber acid, jaundice, cytosine adenosine and etc., were significantly identified (P<0.05).
The relative content of 23 metabolites, such as homocysteine, Tyr-Trp, phenyllactic acid, cytidine
monophosphate and etc., increased significantly in fermented whey (P<0.05). L. bulgaricus ND02
produced a large number of essential amino acids, oligopeptides, organic acids and nucleotides
during fermentation, giving the special physiological functions and nutritional values of fermented
whey.
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Table 1 Mobile phase gradient program in positive ion

mode

i i WE / BN K

0 0.45 98.0 2.0 6
0.25 0.45 98.0 2.0 6
12.00 0.45 2.0 98.0 6
14.00 0.45 2.0 98.0 6
14.10 0.45 98.0 2.0 6
17.00 0.45 98.0 2.0 6
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Table 2 Mobile phase gradient program in negative ion

mode

wik ‘bﬁ;‘i} ffﬁ AZ ‘b’ﬁéﬂ il 32

i 5] /min (mL/min) RF S8 | R F B
0 0.45 98.0 2.0 0
0.25 0.45 98.0 2.0 6
12.00 0.45 2.0 98.0 6
14.00 0.45 2.0 98.0 6
14.10 0.45 98.0 2.0 6
17.00 0.45 98.0 2.0 6
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Table 3 The potential biomarkers of whey during fermentation

1 115.13 0.06 M+K-2H L~Proline CsHoNO, 4.98x1073 1

2 131.10 11.62 M+K-2H L-Tsoleucine CsHisNO, 4.87x107 1

3 131.17 422 M-H L-Leucine CeHisNO, 4.76x107 t

4 135.18 2.22 M-H Homocysteine C,HoNO,S 1.80x107 t

£z} 5 147.13 2.10 M+K-2H L-Glutamic acid CsHoNO, 2.54x107 !

H 6 117.15 1.47 2M-H L-Valine CsH,;,NO, 1.53x10° t

iR 7 119.12 0.33 M+K-2H L-Threonine C,HNO; 2.53x107 1

8 89.09 0.35 M+K-2H L-Alanine C;H,NO, 2.53x107? !

9 133.10 0.30 M+K-2H L—Aspartic acid C,H,NO, 2.53x1072 !

10 181.07 0.52 M-H L-Tyrosine CoH,iNO; 6.31x10* !

11 165.19 1.77 M-H L—Phenylalanine CoH;;NO, 1.56x107 !

L-Glutaminyl-L-Tyrosyl-1.—
12 609.59 6.70 M+K-2H Asparaginyl-L—Alanyl-L-Aspartic CosH3sN;Oyy 2.34x107 t
acid

13 653.27 6.70 M-H Thr-Tyr-Trp—Trp CssH3NO; 1.94x10 t

14 188.22 421 M-H Valyl-Alanine CsH gN,05 2.71x107? t

15 430.45 4.13 M-H Ala-Leu—Pro—Met CiH3N,05S 2.75x107 t

16 188.22 1.58 M-H Leu-Gly CsH gN;05 3.23x107 !

z 17 217.27 0.51 M-H Alanyl-Lysine CoH sN;05 1.12x107 i

B 18 382.41 11.62 M+K-2H Asn-Leu-His Ci6HN505 4.95x107 !

19 259.35 4.57 M-H Lysyl-Tsoleucine CpH5N505 6.99x107 t

20 367.40 0.79 M-H Tyr-Trp CyHxN;0, 4.38x10™ t

21 186.21 4.49 M-H L—-Alanyl-L-Proline CsHN,05 4.65x10* t

22 188.22 4.61 M-H Ala-Val CsH gN,05 4.94x10° !

23 464.44 4.66 M-H Tyr—Pro-Trp CasHxN,O5 5.35x10* 1

24 352.43 4.72 M-H Lys—Val-Ala CiHxN,0, 1.07x107* t

Bk 25 180.16 4.64 M-H Galactose CeH 206 2.85x10? t

A K26 132.11 2.30 M-H 2—Acetyllactic acid CsH;0, 4.93x10° t

MR 27 34230 12.67 M-H Lactose CHz0y, 5.51x10° !

WY 28 180.16 0.32 M-H Glucose CoH 06 4.20x107 !
W 5

KM% 29 282.46 4.54 M-H Cis—9—-Octadecenoic acid CisH3,0, 4.22x107 t
R

30 118.09 0.51 M-H Succinic acid C,H0, 1.29x107 t

~ | 3l 192.12 12.67 M-H Citric acid CeHs07 4.14x107 !

oL 32 90.08 2.22 2M-H L-Lactic acid C;Hs0; 1.80x107 t

33 166.17 12.67 M-H Phenyllactic acid CoH 04 2.53x10™ 1

1w 34 152.11 11.94 2M-H Xanthine CsHN,0, 3.89x107 t

& 35 323.20 12.67 M-H Cytidine monophosphate CoHsN;O5P 6.23x10™ 1

Rl 36 168.11 1.49 M-H Uric acid CsHN,O; 4.39x107 1

#EE 37 138.12 10.00 M+K-2H Nicotinamide—N-oxide CeHN-O, 3.28x107 I

T b AR TE A e FLAG T AR O B e 3 5 < | AR A R I L B X
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