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Abstract: In this study, the effects of four lactic acid bacteria on urease in viable type fermented soybean compound protein beverages

were investigated. The Lactobacillus reuteri CICC6118, Lactabacillus casei GBHM-21, Lactobacillus bulgaricus CLB134-1 and Streptococcus

thermophilus ST-L134-7-P were inoculated to the soybeal medium without urease with different ratios. After cultivation for 8 h at

37 °C, beverages were stored for 3 weeks at 4 'C and 2 spectively, and then the amount of viable bacteria and the activity of urease
(qualitative and quantitative) were detected in these fermented soflbean compound protein beverages during fermentation and storage. The
results showed that the beverages fermented by either single or mixed lactic acid bacteria could generate the urease, which presented weakly
positive, and the highest activity of urease didn’t exceed 0.020 U/g. The activity of urease in samples fermented by single bacterial was

positively correlated with the amount of viable bacteria; but the urease activity showed no significant difference (p>0.05). The initial activity of

urease in samples fermented b bacteria had significant difference, while the activity of urease gradually transformed from a significant

difference (p<0.05) to no significant difference (p>0.05) as the extension of fermentation time. The activity of urease could decline or disappear

accompan wi‘he decrease of viable bacteria amount during the storage at 4 C and 25 C.
K&vor lactic acid bacteria; viable type; soybean composite protein beverages; urease; viable bacteria amount
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Table 1 Differential analysis results of viable bacteria amount and urease activity during fermentation

& BB h A £ B #J(CFU/ML) PRBAE HIUIG) Pk Bl e
1# (2.00+0.00') E& 0.00000° -
0 2% (2.00£0.00") x10 0.00000° -
3 (2.00£0.007) x10° 0.00000° -
4 (2.00£0.001) x10° 0.00000° -
1# g 0.00000° -
5 24 0.00000° -
3 0.00381:+0.00071° +
a4 . 0.00074+0.00015" -
1# (4.16+0.07°) x10’ 0.0075620.00058° +
5 2t (1.65+0.35°) x10’ 0.00774+0.00028° +
V4 (1.05+0.06") x10° 0.01269+0.00148% +
(2.50+0.08*) x10° 0.00861+0.00009° +
1#] (5.83+0.88°) x10’ 0.01043+0.00045% +
\ 24 (1.90+0.03°) x10’ 0.01240+0.00223% +
< 3 (1.06+0.08") x10° 0.00940+0.00023% +
| 4 a4 (2.84+0.00*) x10° 0.00950+0.00018% +
1# (6.40+£0.28°) x10’ 0.01065+0.00030% +
o 24 (4.65+0.85%) x107 0.01656+0.00367° +
3 (1.07+0.08°) x10° 0.00401+0.00160° +
a# (3.16+0.00%) x10° 0.00853+0.00190% +
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Table 2 Differential analysis results of viablebacteria amount and urease activity during storage at 4 °C
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Table 3 Differential analysis results of viable bacteria amount and urease activity during storage at 25 °C

2 % B 4] fweeks A 7 B #J(CFU/ML) PBaEMI(UIg) P B2
1# (7.40+1.13%) x10’ 0.01065+0.00030° +
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1# (5.67+3.68°) x10’ 0.00240+0.00038° +
. 2 (1.00+0.00") x10* 0.01033+0.00000" +
3 (1.43+0.28") x10’ 0.00264+0.00009° +
a4 (6.79£0.27%) x10®
1 0.00° +
) 24 0.00°
3 (1.80£0.429) x10° +
4 0.00° 0:00000" +
1# 0.00° 0.00000"
2 24 0.00° ‘ 0.00000"
3 0.00° &177&0.00242'
4 0.00° .00000"

A BIERTA PR E, B F AR FERTA REEER (p<0.05); -AMREEIH; +A4NkB35 a4,

3 Zhig

31 AWHFRLRE N TP HRINTE. TS

ol e B 2R A K R S BRI P R 1
LIRSS (1) £ IR A S IRER IS
DUT, BRI IS FLARR 4 AT R RN
R ISP Ah AR FAGHE B T AR A R RS S T 1 12
A A R NIRRT, ORI P f5 ey Ak

I 0.020 U/gs” B A B i o JORBE G 14 5% e 20 2 1
FHIME, éﬂﬁ% TR ot R BERE ME H R B 6 B
HBahn e . 2) 7F 4 C A1 25 Clkid f2,

S TR R R A A 1 OB i T R
%, MRS MR RS B 2% o

3.2 HATHICGB 7101-2015 £ e 4 E S bnrtE JORL)
HrRI e DLK 2 R SRR AR HH R 0 S 12 B 12
RUIRBEAAFAS H, H AR AR S 20 vl PR LI B R I
72 A FERISEE AT 25 RS R ASE H FE 1 (1 0L o AR T4
UESSHE G LB R A S AN S IRBE S LR, B HHIRIL
FPER S TEEFUAT B A8 I B SRR S R v 2
FEER A AR A2 LB R IR & DAL R R T4 vl P2 A
TR . RS K R T B R B ORI TEIE P
BENTY, R G oA BRI 2 15 Ak S 72

102

JREEASAME,  BE TS RO L2 i r P R Bt e i3t
ITLRVE R RIPREE, A AT RS 5 AR SRR
g,

33 AWMAMAESGMRRERLE: (LD HTERAL
VARSI £ i BROK 8 A ORI IR 1 P LA, A
5% 7 (GBIT 8622-2006 1Al F K il i b IR & il
TE PRI ), IXAEAS DU 1 PT B 5 S A — 2 1)
W (2) AT R IURFLIR R, HA BRI
Pk, DRUEASEE 2 1R BITH FUIR B R PR R IR 2 K
ORI IREE, GRS IR ) B 2 A AR
A R RZ —; (3) KRBT T3
ali o LR 5 RS PEAS e LA, X2
AT E R RIHT .

BH I bk

[1] Isanga J, Zhang G N. Soybean bioactive components and
their implications to health-a review [J]. Food Reviews
International, 2008, 24(2): 252-276

[2] Chen H M, Muramoto K, Yamauchi F, et al. Antioxidant
activity of designed peptides based on the antioxidative
peptide isolated from digests of a soybean protein [J]. Journal
of Agricultural and Food Chemistry, 1996, 44(9): 2619-2623

[3] Carroll K K. Review of clinical studies on



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.1

(4]

(5]

(6]

[7]

(8]

(9

(10]

(1]

cholesterol-lowering response to soy protein [J]. Journal of
the American Dietetic Association, 1991, 91(7): 820-827

Tsai TY, Chu L H, Lee C L, et al. Atherosclerosis-preventing
activity of lactic acid bacteria-fermented milk-soymilk
supplemented with Momordica charantia [J]. Journal of
Agricultural and Food Chemistry, 2009, 57(5): 2065-2071
Farnworth E, Mainville 1, Desjardins M P, et al. Growth of
probiotic bacteria and bifidobacteria in a soy yogurt
formulation [J]. International Journal of Food Microbiology,
2007, 116(1); 174-181

GB 7101-2015, % %2 4 [E SbmifE. ORHS]

GB 7101-2015, Food Safety National Standard Beverage [S]
T2 B A R EPUE TR 7 S R B BN [3].47
A 5t,2006,5:32-34

HE Xue-jun, QI De-sheng. Quality evaluation of soybean
anti-nutrition factor and soybean pulp [J]. Feed Research,
2006, 5: 32-34

ST B R T R A R P g R PR
[3]. & i R}24,1992,13(7):48-49

WU Jie-ying. The advice of increasing the determination of
urease in physical and chemical indexes of soybean products
[J]. Food Science, 1992, 13(7): 48-49

Balan, Senthil S, Fathima, et al. Characterization of urease

thermophilus ~ urease  activity= boosts
delbrueckiisubsp. bulgaricus: homolactic fermentation [J].
International Journal of Food Microbiology, 2017, 247(SI):
55-64 4

Teresa Z, Annamaria R,

Z Y

, et al. Urease production by

[12]

[13]

[14]

[15]

16]

(17

(18]

Streptococcus thermophilus [J]. Food Microbiology, 2008,
25(1): 113-119

Yang Y Q, Zhen K, Zhou J L, et al. High-level expression and
characterization of recombinant acidurease for enzymatic
degradation of urea in rice wine [J]. Applied Microbiology
and Biotechnology, 2015, 99(1): 301-308

Janina A K, Nathan L M, Steven A F, et al. Characterization
of the ecological role of genesmediating acid resistance in
Lactobacillus  reuteri ~ duringcolonization  of  the
gastrointestinal tract [J]. Environmental Microbiology, 2016,
7(Sl): 2172-2184

Mora D, Maguin E, Masiero M, et al. Characterization of

urease genes
Journal of Applied
GB 4789.35-2010, £}
FURERIG[S] T
GB 4789.35-2010, Food safety national standard Food
microbiology test of lactic acid bacteria [S]

GB 5009.183-2003, 1 ek F1 1Ok R O & P E [S]
GB 5009.
protein bevel [S]

GBI/T 8622-2006, tJk HI K il ity v PR 2R WG P A 72 [S]
GB/T 8622-2006, Determination of urease activity in feed

3-2003, Determination of urease in vegetable

soybean products [S]

TN LB AT I B S R RIS A K
PRI FE[D] AU RS K %%,2008

FAN Xing-yi. Studies on isolation and identification of
Lactobacillus acidophilus and its growth characteristics in
fermented soymilk [D]. Hangzhou: Zhejiang University of
Commerce and Industry, 2008

103



