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Compound microor ganism preparation and detection of fermentation
product in Cynanchum bungel secondary pulp
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ABSTRACT: Objective To prepare compound microorganism and detect the fermentation products in Cynanchum
bungei secondary slurry. Method Bacillus subtilis, Bacillus cereus, Lactobacillus bulgaricus and Lactobacillus
were selected as the optimal fermentative strains, then used for fermentation in Cynanchum bungei secondary pulp
after expanding culture. Then the nutrients and amount of bacteria biomass were measured, and the amino acid
content changes of the fermentation Cynanchum bungei secondary pulp were analyzed. Results The total effective
viable solid-state compound microorganism preparation was 3.09x10° g, the microorganism biomass was 5.69 g/L,
and total bacterial proteins percentage was 0.194 g/L. Total amino acids of Cynanchum bungei secondary pulp were
0.788 g/100 g and 1.193 g/100 g respectively before and after fermentation, in which the proline and phenylaanine
content were relatively high, which reached to 0.387 g/100 g and 0.085 g/100 g respectively. Conclusion The solid
compound microorganism preparation number of live bacteria can guarantee the fermentation of Cynanchum bungei

=R (CX(14)2139)
Fund: Supported by the Agricultural Science and Technology Innovation Projects of Jiangsu Province (CX(14)2139)
*EITAEE: , , , E-mail: 381162855@qg.com

*Corresponding author: FANG Xi-Xiu, Professor, Doctor, Jangsu Agricultural and Husbandry College, Taizhou 225300, China. E-mail:
381162855@qqg.com



2448

secondary pulp, and the quality of Cynanchum bungei Secondary pulp has improved, which can provide scientific

basis for the production of fermentation beverage of Cynanchum bungei secondary pulp.
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1 5 B
Cx
[2-6]
[7]
, 30~37
7.0~7.2
B-
[8]
[9 [10] [11]
pH

2 MR5ERHEE

21 EEEMRERIR

(Bacillus subtilis)
(Bacillus
bulgaricus)
La-IM>)

cereus)

C,

[12]

(1

(Lactobacillus

pH

La-IMy(Lactobacillus acidophilus,

22 iEFE

9 g, NaCl 5 g, H,O 1000 mL, pH
20 min

459,
7.2~7.4, 121 °C
4.8 g, 9.5
80(Tween 80) 1 g, L- 0.11 g,
7, 121 C 15 min
9.5 g, 10.5 g,
45, 199,
2 g, MgSO,7H,0 0.59 g,
14 g, 1000 mL, PH
15 min

g 49 g,
H,O 1000 mL, pH

5.3 g, K;HPO,43H,0 2 g,
80 0.8 g,
MnSO,+4H,0 0.28 g,
6.2, 120C

23 FEMUHEK
CRDX-28 ( );
GNP-9050 (
); GZX-DH-2630A (
); LDZ5-2 (
); ALC-110.4 (
); THZ-82A (
); HN-12A (
); SP-7569C (
); KJELTEC 8400 (
FOSS.TECATOR ); SZF-06A (

)
24 WK
241 A AMAEMBF G T LR

) 4%
25d
) 4%
, 25d
, 40 : , ,

242 OB L ZBREBBAGHE
: 30 C, pH 7.1,
24h, ,
.58 C 40
12.5%



2449

WL, PRATHFH

A

=R PRIEF
FER | ——| R | R
) PR
BT T |
1. Ee Y
A AR N AR
1
Fig. 1 Thetechnical process of solid compound microbial
preparation
243 BRI IRAR
(1)
1 mL ,
) MRS ,
,28°C 48h (e
&) v
, 4000 r/min 10 min, 3
©)
GB 5009.5-2010
[16]
) W
(glL)= (g/L)x cP (%)

2.4.4 AL AMAEMF R T IR DA

GBI/T 6434-2006
[18]
245 RILBAFHNEF kK

[19,20]

: 25 mg , 10 mL 6 mol/L
HCl , , 7 Pa
(110+1) C 22~24 h, ,
, , 60 C 3~5 mL

pH 2.2 S
3 HERS5HH
31 EXEEMEDRIFPEARRNSE

3.09x10° g%,
20% 18%
23% 39%,
0.55x10° 0.71x10° 1.21x10°g™,

0.62x10°

32 ESESMEVRIFPEMNEFHANRNSE

1 ,

, 3, , 1
*1 BESESMEYHFNEFTRBMELER(n=3)

Tablel Nutrients measurement results of solid compound
microbial preparation (n=3)

g/lL 341
g/L 0.31
g/L 1.26
glL 5.69
1% 0.194

33 FEBOWER

1

0.788 g/100 g,
, 0.369/100g 0.063 g/100 g;
1.193 g/100 g,
, 0.387 ¢/100 g 0.085
/100 g :
1~2 2
*2 HEL-REMEEHIEEEREBNER(N=3)

Table2 Amino acid content before and after fermentation of
Cynanchum bungei secondary pulp (n=3)

(%)

(9/100 g) (9/100 g)
0.043 0.081 88.37
0.079 0.14 77.22
0.009 0.019 11111
0.024 0.041 1.70
0.038 0.049 28.95
0.02 0.041 105.00
0.026 0.067 157.69
0.063 0.085 34.92
0.008 0.03 275.00
0.007 0.005 -28.57
0.025 0.054 116.00
0.005 0.008 60.00
0.021 0.042 100.00
0.018 0.043 138.89
0.024 0.06 150.00
0.018 0.041 127.78
0.36 0.387 7.50

0.788 1.193




2450

4 i
(Bacillus subtilis) (Bacillus cereus)
(Lactobacillus  bulgaricus)
(Lactobacillus) ,
3.09x10° g?, 5.69 gL,
0.194% 0.788
0/100 g, 1.193 ¢/100 g,
, 0.387 g¢/100 g,
0.085 g/100 g ,
1~2
EE B
(1 . , .o [J.
, 2014, 4: 118.

(2

(3

(4

(5]

(6l

(8

(9

Fang XX, Wang DM, Gu HH, er al. Reproductive technology and
management of Cynanchum bungei [J]. Agric Dev Equip, 2014, 4: 118.
. EM [3. (
), 2000, 21(3): 55-58.
Mu XF. EM application of biotechnology in animal production [J].
Northwest Univ Nation (Nat Sci Ed), 2000, 21(3): 55-58.
[J. , 1995, (8): 2-4.
An YY. Effect and application of viable preparations [J]. Feed Res, 1995,
(8): 2-4.
, ) . [J.
, 2004, (12): 34-36.
XueDL, Yin RX, Zhuang JF. Application of feeding bacillusin the current
animal husbandry [J]. Shandong Poultry, 2004, (12): 34-36.
, , .o [J.
, 2001, 21(3): 47-53.
Xie XW, Zhang CX, Chen LY, et al. Application and research status of
microbial feed [J] JMicrobiol, 2001, 21(3): 47-53.
, , mi, . [J.
, 2011, (4): 36-39.
WANG DP, Guan XL, Ding YF, et al. Research of Multi-strain mixed
fermented soybean meal [J]. Food Feed Ind, 2011, (4): 36-39.
. ) .o (3.
, 2003, 26(6): 81-85.
YANG YH, WANG BC, SHI LC, et al. Research progress of the
comprehensive utilization of compound microbial preparation [J]. J
Chongging Univ, 2003, 26(6): 81-85.
[J. , 2004, 30(8): 55-59.
YUAN XP, WANG J, YAO HY. Research on purification and properties of the
Bacillus subtilis endo-xylanase [J]. Food Ferment Ind, 2004, 30(8): 55-59.
NAKAMURA N, NAKANO K, SUGIURA N, A novel
Cyanobacteriolytic bacterium, Bacillus cereus, isolated from a eutrophic

et al.

(10

(11

[12]

[13]

[14]

[15]

[16]

(17

[18]

[19]

[20]

lake [J]. I Biosci Bioeng, 2003, 95(2): 179-184.
[J. , 2008, 35(9): 1341-1347.
Wang J, Li JH, Fang J. Screening and identification of transaminase
producing strains, and optimization of fermentation conditions [J]. J
Microbiol, 2008, 35(9): 1341-1347.
s s ZJB-07112
[J. , 2008, 39(3): 624-629.
Zhang JW, Zheng JG Shen YC. Purification of Bacillus cereus
ZJB-07112-lactamase and its characterization [J]. Chem Technol, 2008,
39(3): 624-629.
, , .o [J.
( ), 2008, 28(3): 305-311.
Yuan HS, Zhang AP, Xin X, et al. Characterization of Bacillus cereus strain
fibrinolytic enzyme [J]. JHebei Univ (Nat Sci Ed), 2008, 28(3): 305-311.

GB/T 4789.2-2003. [S].

GBJ/T 4789.2-2003 Microbiological examination of food hygiene colony
assay [S].

GBI/T 4789.35-2008. [S].

GBJ/T 4789.35-2008 Microbiological examination of food hygiene colony
assay Lactic acid bacteriainspection in food [S].

s . oD
[3. , 2011, 39(12): 7342-7343, 7346
MaY, Fang Y J. Monitoring changes in biomass using OD in the culture
process of the fermentation with the oleaginous yeast [J]. Anhui Agric Sci,
2011, 39(12): 7342—7343, 7346
GB 50095-2010 [S].
GB 50095-2010 National Food Safety Standard-Determination of protein
infoods[S)].
, 2007, (7): 38-41.
He HY, Tan YL. Fermentation conditions research of producing yeast
fermentation using of sugar cane molasses [J]. Chin Feed, 2007, (7): 38-41
GB/T6434-2006 (Sl
GB/T6434-2006 Determination of feed crude fiber content Filtration [S].

B

[J. , 2014, 23(1): 7-10
Du B, Wang XF, Feng H, et al. Determination of amino acids in white
thorn fruit by pre-column derivatization- HPLC [J]. Chem Ana Mess,
2014, 23(1): 7-10
[J. , 2007, 6: 26-33.

Song ZF, Wang L, J F, et al. Improvement of amino acids feed
determination using high performance liquid chromatography [J]. Chin
Feed, 2007, 6: 26-33.

(%A Bh3E)

fE& T

B&EE, BL B EEMRAE
AN FRES T FEFNKE.
E-mail: 381162855@qg.com



