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Abstract: Astrain of yeast producing a high ethanolyield was isolated from soybean molasses, and its fermentation characteristics were
studied. Thestrain P14, with an ethanolyield of up to 9.07% (V/V), was isolated from soybean molasses by enrichment and isolation of strains,
preliminary screening using a 2,3,5-tripheny | tetrazolium chloride (TTC) assay, and determination of ethanol tolerance and fermentation capacity.
Strain P14 was identified a Saccharomyces cerevisiae on the basis of morphological charaderistics, colony morphology, physiological and
biochemical tests, and sequence analysis of the D1/D2 region of 26S rDNA. The effects of the concentration of soybean molasses, and addition
of a nitrogen source.and mineral salts on ethanol fermentation by Saccharomyces cerevisiae P14, as well as the utilization of oligosaccharides in
soybean molasses by Saccharomyces cerevisiae P14 were studied. The results showed that soybean molasses concentration, and addition of a
nitrogen source and mineral salts significantly influenced ethanol fermentation. The following conditions were determined to be optimal: 40%
soybean molasses concentration, 1.2.g/L of peptone, and 0.4 g/L of added M gSOa4. After fermentation for 72 h in this medium, 90.10% of
glucose, 91.23% of sucrose, 9256% of raffinose, and 96.97% of stachyose in molasses had been utilized by the yeast. Therefore, the
Saccharomyces cerevisiae strain P14 identified from soybean molasses has a relatively strong capacity to produce ethanol by fermentation, using
soy oligosaccharides present in soy bean molasses.

Key words: soybean molasses; ethanol; screen; identify; fermentation characteristics

KGR LGN ERE P K Bk i 8 A 7 PR, B KSR AR AR AR A

WS EER: 2014-04-13 0.34 tIREHEE. KPEERSHEERA50% UL L,

HEWE: BAD\—REAFELENES (B2009-14); BT Horb&A KENM TR KI5PE EREEL, BV E
HQIFES (YISOX2011-258HLY) PEEVA BRI, Lo T 403, B TR A3 2
fEEwEN: BEF 19700, &, B+, #i%, FEWRESIF, FTBHR HAEN B B A I, T AR AR 9B S 7= b
Bl MENS AT FEATIF R, &R T BEIRIR 22 T Kb

43


http://www.iciba.com/oligosaccharide
http://www.iciba.com/oligosaccharide

M EmBHL

Modern Food Science and Technology

2014, Vol .30, No.11

O A TR, B AR R T
B FRWE N S A o R T3 FR AR AT T ARG IR
FtB*l, Qureshif® A\BIiE 1 LLClostridium beijerinckii
BALOL A B Flt, I FH K 008 2 K B A= 7 T I . Siqueira
S NBIWHIE 1 DARRIP R BE N B Pl R K S0 3 R 1%
ARk Solaiman&s APHiE | Ll Candida bombicola
ATCC 2221449 BAh, ) K S0 B0 AR P R
TongZ5 A\ BR3E T LACrypiococcus aureus G7ai AT, F
KGR KA B H o = RS N3] —
MR K BB E E T E ARG R BB
CGMCC2.587, W5t 1 LAK SLWEE M bh A B e 7= FpL 4
M AR R T2,

H 7t 750 R P AR BRI SRk iR, R [
R H LI B BRI AR T AR, e R AR
BRRE (R ERFEAY) CRERAEYIEE)D E AR EEIR
I R ) — 2k LT . FOR S MR AR ERE PR R 2
B, AMUAESE m KGR R HMME, TS EXK
BRI AE 7], FAAIEHT R TR AN AT 5.

X OB TERAUL, BERERR RS J1 e AEH HEL )
B, RO EDEH PRKERFTFREAKIRE, —k
FEREAE AR o AR SCMCK G RE S Fridh A7 7= LI B
(TR % e, FE0 HOR B AT T, DUONRLR
HEE N RNEAT QA 7B e A

1 SLWMBSTEE

11 ##

111 kKE4HE=E
KEREE . BT ML R TR A |42
{ji

17N ©

12 77

121 KEHBE P& > CEEEE T i
MR GRBEACREE, 27T BER S RS,
TTC PAEW 577, i < Wl BEBE ()75 18 S L= 1)
MWEel,
122 BERAGER
TEAFFESE : WA M T AR PR
AR B KEEREE, FIRIE. IR
R, KIEMILEWAERRLE, T4EAEREK. 50%
(m/m) BT bE- I BEE A KN, TR R B,
37 CHKIAL .
TR E: BT 50 pL TaKaRa Lysis
Buffer for Microorganism to Direct PCR 71, A81E)5 &
o fE 80 C, 15 min, #&H! DNA. K NL1

44

(5'-GCATATCAATAAGCGGAGGAAAAG-3)  Hl
NL4 (5'-GGTCCGTGTTTCAAG-3")"33t47 265 rDNA
D1/D2 XHIH K B . PCR ¥4k & 244 (50
uL): TaKaRa Lysis Buffer for Microorganism to Direct
PCR 1uL, PCRPremix25ulL, D1/D2 Forward primer
(20 pmol/uL) 0.5 uLL D1/D2 Reverse primer (20pmol/uL)
0.5uL, HJEH dH0 23 L. PCREH N FHARE,
94 °C 5min; 22%, 94 °C 0.5 min; i/, 55 C 0.5 min,
ZEAH, 72 °C 1 min, #EFF 30 %72 CHRE 5 min.
¥ PCR =38 K& AR TR PR = Alid 0 5 .
£ NCBI [#) GenBank %47 & 1 44 2< CLRIMERE B 1) 26S
rDNA D1/D2 [X 541, Fi Clustal W X EUCECHES T,
MEGAS5.0 #F1 1) Neighbor-joining 73 #1422 4t
KREM, FH3E(T 1000 ¥ Bootstraps 45 5.
123 KEFEERE. RRATMET TEF A
B 69 %5 v

£ 500 mL A=A 5N 200 mL A VAEPERETZ )
GEN 20, 25,30, 35. 40 F1 45% [k SkE R,
e MR R 5%, 30 °CER B R 72 h J5ill i L%
e,

7E T JETE & A0% I KSR 28 Hh 2 Sl
1.2g/L ) Ebss . ORI REE , PR R
5%, 30 ‘CHE AR 72h J5illE LS.

1 T M E T 1S B A0% I K SRS Hh oy Sl
0.4 g/L of MgSQs, 0.6 g/L of NazHPO4, 15 mg/L of
FeSOs and 15 mg/L ZnSO4, HzFl, 30 CHrEKEE 72
h Ja il e & &
1.2.4 BAAT K SABE FAEGF Ao AT

FEAf 78 I B0 K S EEREE BRI EH L S 2
T, 30 CHEKFE 72 h 5 e KSR B8 R
IR
125 547 &

SR E ik ZETEiER0L,

CEF= N E T738 . (L BE T 55 8 <100)¥]
LB FE >0.511)11,

BEE =M 7% 8GR e,

2 RS9

21 REMEE T & LB L

MK G B PR, MR R N = e B, TTC
SRR TR AT R A S TR BT BRIV R 2 L R
(IR 156 PR, 2R L7 BB BRI T A5 T 20% &
W (KT PR 13 B, KX LS PR R AT Z BRI, 8T
LR AINE, 7 AR KGR L



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.11

1% 9.07% (V) 7= Bk P14l
22 WK

221 HEAFEAK
(D BEMAMEES
A 1T DUE L 7E 10% 23 A B9 3 25 C
Bi7% 1~2d, Smfsiibinsg, P14 NEREE, K/
(2.5~4.5) um*(3.0~8) um;  — i H 2F B B HY 2

B 1 P14 EHREIMARLTS (40X 10)
Fig.1 Individual morphology of strain P14
(2) BEHRHIE

& 2 Ffk P14 ER4SE
Fig.2 Colony characteristics of strain P14

HE 2 AT RLIE Bk P14TE V& o b 52 RAR
Kitd, LA, ko6 JeiEs TIRIRIRRE. Bk
BRI, FiE, AREE.
222 A£RAMER

PPk P14 B R EEAT 2108 1 FURE L RERE S A0,
AR EFLNE - REFILRENE « 2 200 . 222000, L0
FEFBE. W R LAYRE. AR 4R, Hh
%k OBE. D-HEREE. o-FUE- A AT . PSR
K BEEAER, . AR . ATEtEles . M=
Wi B WE. DAZKE. D-RHE. JREERY. AR, XN
. LB, L-Bahz s A0 D-Rhqrrhs . AS e m A0 ms e
PRANEASIREN . FETCAEA JRIG 7tk EAREA G RRAE
37 CHK. Kiem b SVt sty Bt . T m
E L GEARER= Tyl

FRIE i PLA A R HAE RS, 454 Barnett
JA. 1) (EEREBRHIE S 2 8 01 B2, WK B pk
P14 Y1548 8 BRI £ o
223 HTEMFER

WREAEA 514 NLL FT NL4 W FR P14 1) 26S

rDNA [ 5 R 1791, 1531k 558 bp /7
P B R S C R RER KA 265 rDNA 2[5 541)
TEL SRk P4 MERT A RA R T RAKE
o HHIE 3 I, P14 T DA Ry 0 A5 R AR I )
i #Fk Saccharomyces cerevisiae CBS 19077 % TP
BRI — 43 b, Wil P14 55 R p e R B
Saccharomyces cerevisiae CBS 19077 H.A5 BT (354
KR, BTH—M. Kk, S5AEE. AN
PE R 1 HEVIRHE, F P14 TR %55E v Saccharomyces
cerevisiae, K ¥ A5 9 IN6B6489 .

ST Saccharomyces mikatae ATCC MYA-4448T (T 196720}
— Savokaramvees kedeivzevid NEREL Y-27340 (AY 15053410
Bacokaramyves carocanus WRERL Y-27337 (AFISE4TE)
i Bavebaromyees keeia vyl ATOC MYA-449T (FIT96873 1)

i[ P1A{JRERET)
.li..n.'n':.muu_-.ue:.u.'n'm'.h.'.w.ﬁtl T TRR2AT (AN DR 154}

Si— Ssccharnniyess hayvanus CHS SR0T (AF 1138925

75 : Saccharomvess pastonanis CHS D5SHT {AF LRSS
{ Saveharmutivee: evanin UBS 377 (ELN1£5759)
Saccharomyees hayanus NREL Y=1T004 {AY 130039

Sacrhiroiiyee exiguis CBS | 35NT (AJSOR565)

bl Saccharomyces martinise NERL Y409 ( AF1AE4E] )
L’J T Sacokaromyces g CHS S04 LAY 0TERS )
T Saccharomyees senvazsi CHS BHE (AFA06921)

Saccharomyces messvaafenss ATCC S2A0AT (AY 0T90T)
100

Ancchoromyengsts micraspara UHES (3% (AFDITTIE}
i1

Facckaromyres nagenishii CHS E79T (ABOSTIOR)
Seechammyees humaticus CHS RIS (ABHKTI07)

3 Ekk P14 IR GH LK
Fig.3 Phylogenetic tree of yeast species, including strain P14
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Table 1 Effect of addition of mineral salt on ethanol content and

ethanol yield

A e b T A 2 LR 22/(glL) OB =% (%
Control 91.5+2.8 70.442.2
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MgSO4 0.4 gL 112.6%3.9 86.613.0
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Na;HPO4 0.6 glL 106.843.5 82.22.7
0.9¢gL 101.3+2.8 77.942.2
10 mg/L 98.543.4 75.842.6
FeSO4 15 mg/lL 100.943.6 77.6%2.8
20 mg/L 92.643.1 71.242.4
0.8 mg/L 87.913.0 67.6+2.3
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1.6 mg/L 88.3+2.6 67.9+2.0
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