$23% W3 W LERFFH (BRFFR) Vol.23  No.3
2018 4F5 H Journal of Jimei University ( Natural Science ) May 2018

[ZEHS] 1007 — 7405 (2018)03 — 0178 — 09 DOI:10. 19715/ jmuzr. 2018. 03. 003
—] £ == Y — s = g
AEEEEESABEHRNIZHR

KA, REH, BB, B R GRE f 8, KR

b
(1. BERFLREEYTRFER, BE BI171361021; 2. EEEALLHENEBIRELLDE,
BHE BEI11361021; 3. BEAEBEESELHTEEIAFR PN, BE BT 3610215
4. BlwEHESHEERELLRE, BE A 361021)

[E] 3L R BEEME 5 S TR R EG, AR 2R, IR, 2R
(PRMFNEFLAF A S PEERRIA L) 101 LRBRR G ) N RBEREE, ST R E R R B GRS, DUR R
ROKE, Rl R R BT R AN 2, SIS 2], MR ZERT MR B AR AR A KRR R
37 C, BOKH (m/V) M 121, MR 5%, KBRS 48 h, UET & I SOMUHLER 5 d 40 B0 8 fe R
62.3% , EMIEPEREEE,; MNEFEEAEN LB TE450M0. KBEEN 31 C, KKE (m/vV) H
11, $EREN 5% , REERTIEY 60 h, WGA & B SN B DR 0 808 53. 8% , BAWRARIIELET: ; FLAER
WA BRI, REHEE N 37 °C, BUKEL (m/V) A 112, RS T%, KBERE 72 h, it
B T KRR B I BT it A3 K 48. 6% , A TR IR .

[REIA] AROEATR; 2540, SO, BSREE; T2

[FRESES] TS 201. 1

Solid-fermentation Process of Soybean Meal with Different Probiotics
ZHANG Jiabin', ZHANG Xuefang', LI Lijun"*, XIAO Qiong"**, WENG Huifen">*,
NI Hui"*?, XIAO Anfeng"***
(1. College of Food and Biological Engineering, Jimei University, Xiamen 361021, China;
2. Key Laboratory of Food Microbiology and Enzyme Engineering of Fujian Province, Xiamen 361021, China;

3. Fujian Provincial Engineering Technology Research Center of Marine Functional Food, Xiamen 361021, China;

4. Xiamen Key Laboratory of Marine Functional Food, Xiamen 361021, China)

Abstract: In this study, Bacillus subtilis, Saccharomyces cerevisiae, Lactobacillus ( Lactobacillus bulgaricus
and Streptococcus thermophilus were mixed in a ratio of 1: 1) were used as producing strains to improve the
quality and utilization of soybean meal. The optimal fermentation conditions for maximizing the protein produc-
tion by Bacillus subtilis from soybean meal were determined and revealed that the use of 5% inoculum water
ratio 1: 1, and temperature of 37 °C were the best conditions. Under these conditions, crude protein content
reached 62.3% after 48 h of fermentation creating an alkaline sauce flavor. In the same way, the optimal con-
ditions for fermented soybean meal by Saccharomyces cerevisae were 5% inoculums, water ratio 1: 1, tempera-

ture of 31 C and fermentation time of 60 h. Under these optimal conditions, crude protein content reached
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53.8% creating a rich yeast flavor. Similarly, the optimal conditions for fermented soybean meal by Lactobacil-
lus were 5% inoculum, water ratio 1: 1. 2, temperature of 37 °C, and fermentation time of 72 h. Under these
conditions, crude protein content reached 48.6% creating a acid flavor.

Keywords: Bacillus subtilis; probiotics; soybean meal; solid state fermentation; process optimization
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MR K GRS BOsR i 2 TAS R AR = A L SIS e | SR R R G TR
tHEE, BAEFRRSES HARARG | & ORGSR S8 REIEEEAEMEL, BAH
AL | WA RBOH ISR AR HL, SRR R R R AR, RS
TR B T2 Bl A

RIS A ZFPUE R FEE R OHURE A RSN AR AR C R R A, Xt
EFREFRE T P E RN TE SR TR SR BRFE RN RORAE R A
T &AWL, ARSI A BT, 8 AT DA RS2 1 s A K Ak W 5 A 1
FITF B WiH AR ) Z ISR, I HE S iE e B . AV . THALEG DL S A= i otk R 75 2 Fh
A, AR T3P RTH AL,

WAV RBES R, B OAThIUE SRR AN HNZ —, Rl U Y R B & O s
FEERAY R MM ARERE . MAERENCA VAL RBEGR, Bl TE TR0, A=k R
MR 2R RERY  HAET, BeEY ARG R A E T A PSRN R RER, T
Wl AEA SRR YU R IR A3 L, SR GO A B, SRS OO R R R D . EEXT BT
FFAER) XL [R)RT, AGREG 3 IR RS R 2 AT B (Bacillus subtilis) . FLBRWE (Lactobacillus) | BRPEEERE
B (Saccharomyces cerevisae) 3 PR, X G T Y B BRI TOE, BRSNS ] R FR A &
P 5 A RRE SR LA 2, A B G b o 2 RRI FH SR AL A ) B TR R S AR

| MRS

1.1 %8
oA, EITEREAKRFEESERAR,
1.2 B

R ST (B. subtilis) | BRPRELE (S. cerevisae) HIMASLY R F; AECFLAT ORI A
WAV A (Lactobacillus delbrueckii subsp. bulgaricus) 20243 , W& #EEEK & ( Streptococcus thermophilus)
21718 d AR O PR AL, FEA SO 2 AR FLIR A (Lactobacillus)

1.3 REBREENHE&E

R 2F AT B AP T MNB WA SR8, T 180 v/min FEIK, 37 °C HiF% 12 hy FRIGEELEE
PR T YPD WARE IR B F 180 v/min FEIR, 25 CHiFE 24 hy FLEREEAN T MRS MARE I3
R 42 °C, BrEIRESFR 48 h,

1.4 EHBESEE

BT 250 mL AP (121 °C 0 R ARKTA 20 min) , RIS, 13— e By Al
TWHEAKE G =S, MICHE AT AR B FR, AR pH (H., KERZS RS IR G,
60 CHET | By B AT T - 20 °C viAE T A6 4 10 22
1.5 EHRAEKEABARRREEIT

e Or . TCREK . B (LR B BB ORI FLAT T S R R BRI & 5 50% ) TR
THEMREEFRAG T & W48 h, DUKTFRE | BUKIE , Hefpi 728 i B R se s, i ks 2 it 441
5, B KB BO  i, TESNAS K I R BIF I H R ERICR
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1.6 BEEM
ZIRERR GB 21172—2007""* AL A TP AR NYT 221820127 (L 5 LA B WA 450 e T ) 2%
HONOINEIEA TG BOETECAIE T LRI ARIET , R e B A T B A s b, i
R EW SRR TR BT E RS | SRR, BARARME LR 1,
x1 ABESHREIEMIRESR
Tab. 1 Sensory evaluation of fermented soybean meal

ST SHEL(10 53] Score/ 53
Items 0~3 4~6 7~10
O TR E WEE RS A
B Color
Light yellow, close to raw material Dark yellow Brown ~ dark brown
P— IEPNEROUS RE ¥ d S TR T A B K IR HAT
Roasted soy aroma and slight fermented taste No bean odor, heavy fermented taste Rich yeast flavor
b Texture THRHLRS BLUORE B ER ¢ EE KRR AL H G T
Dry rough and particles significantly Soft and sticky Watery and sticky
1.7 HEASENE
$E TR B AE " RIE AR GB/T 6432—1994" e kLA 1 0 5 5 b A 700 5

1.8 AEEEH pH E

RN R B ) R T CORIRES 1. 0 g, JINZEMIK 50 mL, T#EPK b (180 r/min) ¥R 20 min, it
U8, W IS pH (H,
1.9 #RlEg =R

ZROCHEk (217, HERFRE KRR YRS, R I R B R T 5 R A ) A Y E A,
RIS RHEIS AR, AR s F = mygy/magy x 100, Hb F PBHAICR (%) 5 mygyy N REESHINY
it (g); moy WEHIERTERE (2).

2 BER55H
2.1 WHEFHATFERLZBEHZEHNRK
20101 ISR R 2 AT R A I R Y e

T 1 v AT T 2 A S TR R T 3 R B X W e D AR T M B I RS R, R F
KRS ERDES ) MR A, DUREES GBI E TR N T, SMITE 37 C RKEERT, KR
MIEWE, BEEWRIERAS, T RIZHEN, SZaRETEMSCRRE, DURRE G DRI M0 4L
R, FERTESMES, REEGMARL A B B NS BRAR, 7R R IR 37 C B IR B R,
KH 59.60% , HUET2EMAF BTt om Ff e i tERe, IRIRIRAS 31 C BPMLER F 5 & 0 B He k)
it 7.4%  FEZEG pH B A RIS, S8t il K BEREE N 37 C.,
2. 1.2 RK XA B ZEAAT B T SR A R R

FF KB R RGP RS . AR Eh S, BREARBABERMAH LN E > ki
R R AF A, B3RP K IR S S EEEAA R, BRUARR B TR AT, FIHE
i, MiKDKRESPEEER AL, AFFYrRk NG 8Ok AR, SR A K
FEPY L MROKEE (m/V) R 11 B, B A BE A EGE 54.17% (WA 2a), SHBE NN
(WLE 2b), I HYEHEISCRTE 90. 72% , AT LA R AT 55 lces , SRt Rk EbE 101,
2.1.3  HERpE XA B ZEAAT B R I ORI R R

PR EE PO TG R 2T B A K S B, R TR A AR, T DUE At AT R S
B3R, REEFYIERERPREA AR 2ES, SHMSEE0, AIRAMESE, B, EEMeRN
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Fig.2 Effect of different ratio of material to water on index and sensory of fermented soybean meal by B. subtilis
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Fig.3 Effect of different inoculation quantity on index and sensory of fermented soybean meal by B. subtilis
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AR, BUMELS T RCEME R pHE R R, EATE B A S MR YE R B IE RS, B
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Fig.4 Effect of different fermentation temperature on index and sensory of
fermented soybean meal by S. cerevisae
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Fig.5 Effect of different ratio of material to water on index and sensory of
fermented soybean meal by S. cerevisae
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Fig.6 Effect of different inoculation quantity on index and sensory of
fermented soybean meal by S. cerevisae
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Fig.7 Effect of different fermentation temperature on index and sensory of fermented soybean meal by Lactobacillus
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Fig.9 Effect of different inoculation quantity on index and sensory of fermented soybean meal by Lactobacillus
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