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Preparation of rye pollen peptides and their promotion of proliferation

of Lactobacillus fermentum B153
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Abstract: [ Objective] This study aimed to explore the effects of
rye pollen peptide on the proliferation of probiotics and promote
the development and utilization of rye pollen. [ Methods] In this
study, A rye flower peptide product with an average relative
molecular mass of 691 was obtained by wall-breaking enzymatic
treatment of rye pollen raw material. The growth and acid
production of Lactobacillus fermentum B153 before and after the
addition of rye pollen peptide were also studied to investigate the
effect of rye pollen peptide in promoting the proliferation of B153.
[Results] The experimental data showed that the 24-h growth
and acid tolerance of B153 were improved after the addition of rye
pollen peptide, and the logarithmic value of the number of viable
bacteria was significantly increased to 8. 7 after 24 h of
The lactic

incubation; acid concentration was significantly

increased, and the maximum lactic acid mass concentration was

13 mg/mL. [ Conclusion] Rye pollen peptide can improve the
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growth condition and acid production of L. fermentans B153.
Keywords: L. fermentum ; rye pollen peptide; proliferation of lactic

acid bacteria; lactate measurement; amino acid determination
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40 °C, 2K H 338 nm Ml 262 nm B B P K AW, 7K B
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Table 1 Separation time program for 17 kinds

amino acids

# ] /min B B/ %

e Jrdm KA 16 fadtm
0.0~1.0 10~8 10~12
1.0~2.5 8 12
2.5~8.0 8~10 16~27
8.0~10.0 10~20 27~31
10.0~13.0 20~36 31~36
13.0~25.0 38~74 38~70

25.0~27.0 74~80 70~100
27.0~30.0 80~100 100
30.0~35.0 10 10




&M | Vol.40, No.7

19 MRS WK B % 50 h 2 A& 65 19 B153, 3843 4% 51 LA
JE R L EAR G .37 CHEIRIE IR, fM 2 h Buh —
ZH I 5E BB ODgoo o A1 pH {H .
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Sof B8 4 RO G 2 AR B 97 4,10,16,24 h 5 Y T W HEAT B B
T B S » R O A 3 Bk o 4% £ AT T6 R B0 A2

1.3.6 KREWAMRSENE =% GB 5009.157—2016
CEMEAEEZRME B P A LR 0 ) 5 vk ek AR
16 B R AT DR b LR T e B U WO (B S AR
Innoval ODS-2 Cis #, #LA% N 4.6 mm X 250 mm.5 pm,
WA A 0.1 U BB KB — M (Vigmmn * Vew =98 ¢
2) VR 10 min JF ¥ 2B R B BOR E T & &
100 %455 5 min, fic 5 B U 2h A I8 4% S 0.1 % B B K
W— R E 10 min, AR 35 CL, W& 1.000 mL/min,
R K 210 nm, JERER 10 L.
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1.4 HELE

ARSI E 3 A T47, F SPSS 26.0 #1 Excel 2019
HEAT RO b 3 T i 1 Sy - S8 B0 A o 25 L WA 43 BT AR
4 LabSolutions 5.110, % B4k }:>4 OriginPro 2021 9.8,
2 RS0
2.1 BEBMKBAMNSFRENERSEBRARDH
2.1.1 MXAF R A 2 KRR S I AR AR
PR AF I rp g RVE A LR B 1 B IR Y e T LR B
W5 38 240 . B0 FLRR B I A1 3R (3 I A9 43 0 DA R L T 1R
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VR ELA D bk o S22 A6 R 48 5 il A Ak 3R AR 30 4 I 7=
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A A 1A SR [ B s 2 BT AR 2R R R A L A
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Table 2 Relative molecular mass distribution of rye pollen peptides

AH X 43 3 R =5 000 5 000~3 000
di b/ % 3.05 0.77

3 000~2 000 2 000~1 000 <1 000

3.50 6.49 86.09

2.1.2 HEIEMAN WK 3 PR BEBIK DA B
R E R AR I R, & A Y 3 Fh R A
RAH R A E W A 2R L b R A =0 A 3 & o 1
PRI WA 2R T EEASER . R
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1.18 g/100 g. k%R 70 & Xof A 4 1o XoF v 46 o 30 BL A Y
R, 2t B153 KRR B IR P M 2 Em & 5
BESTHREHR L P RLER AEAR EEARSTEE
AR . X R T & I 2L AT B X 2 22 A6 0 IR v 1Y RS S R
SRR AR IR AR L 5 Liu 252 A Zhang 26070 19 TF
FELE AN — B, Liu 550 BB 9% 36 W1, 55 0k 09 &0 3 R T
DAAE A 1 2L 2 B A= K 0 38 3% IR, v 2 T LA TR 4T
REAGMRMAZ WA W 8 REHE . Zhang 555 19 BF
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AR AN FR I FL IR v R R A LA g A e R
M E B .
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LB TR B, A, B153 R [A & BERS 1] i pH A%
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Table 3 Amino acid composition of rye pollen peptides
from rye before and after fermentation g/100 g

SR 44 B Xif i 41 R 56 41
KA AR 2.57240.40° 1.690.30"
B HIR 1.9540.23" 1.0940.47°
225 R 1.0640.16 0.67+0.26
HAE R 0.36+0.27 0.28+0.12
HEmR®R 0.3240.03 0.310.01
R 1.0640.18 1.2240.26
RN 1.1840.09* 0.840.14"
R 1.4740.81 0.990.04
it 2 R 0.58+0.08" 0.360.11°
it 2 R 1.9040.18 1.5940.70
o 2 1 — —

41 R 0.7940.26 0.53£0.12
o A R 0.44+0.09 0.3340.07
AR R 0.3740.07% 0.254:0.02"
AR 0.99+0.19 0.664-0.32
SERMR - —

= TR 0.93+0.52 0.4470.16
F2 ik R — -
o RARARK AT AR E R ER B

(P<C0.05),
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Figure 1 Growth curve of B153 versus pH change curve
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Figure 2 Changes in viable bacterial counts in B153
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AHEEREL, BARRIE R T FL A B 32 8K 2 % B Y
SR 5, 70 LR AR IR B BT R uF 4 £ AR M AR E R
AR S —Jr T, RE AR A EARFE T
Pﬁ&%i&ﬁi%ﬁiﬂiﬂ‘]?é%@%ﬁm o it e R 4 A B g R
WL R A AN A B TR Y JBTCRL VR I T v RE S T I R E EL
PR AR R FLIR . 5 A AR K i 2k 3 O pHL 28 1K 63T
ST, B AV B K RE 05 42 3lF B153 3 5 I ik SR kPR R

< X R4
12 = R4 *

=
H
Lactic acid concentration/(mg + mL™)

6 9 12 24 48
I B ]
Time/h
* Fom 5 X R 2 5 B3 (P<<0.05)
B3 AL eI ERAE TR

Figure 3 Changes in lactic acid mass concentration at
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