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Screening of Aroma-Producing Yeast from Jiangshui, a Traditional Chinese Fermented Vegetable Food, and

Optimization of Its Enrichment Medium

YAO Bo, YUN Jianmin*, Al Duiyuan, YAN Haijiao, BAI Jie, LI Duojia
(College of Food Science and Engineering, Gansu Agricultural University, Lanzhou 730070, China)

Abstract: In this research, yeast strains were isolated and purified from Jiangshui, a traditional Chinese fermented vegetable
food, by the streak plate method. The isolates were screened for aroma-producing ability by sensory evaluation, analysis
of their fermentation properties and semi-quantitative analysis of the volatile compounds produced by them using gas
chromatography-mass spectrometry (GC-MS). The selected strain was identified by physiological and biochemical tests
and molecular biology. The enrichment culture for this strain was optimized using one-factor-at-a-time (OFAT) method and
response surface methodology (RSM). A total of 16 yeast isolates were obtained. The strain Y16 was selected out of these
and was identified as Hansenula anomala. The optimum medium formulation was determined to 10 °Be’ wort plus 11.0 g/L
glucose, 2.3 g/L beef extract, and 0.8 g/ KH,PO,. In this enrichment medium, the final cell concentration reached 8.75 %
10° cells/mL, which was more than 4 times as high as that in the initial wort fermentation medium. Simultaneously, the ethyl
acetate yield reached 256.35 pg/mL, and the limonene yield reached 0.083 pg/mL, which increased by 25.39% and 31.75%
respectively in comparison with the initial fermentation medium. To sum up, the efficient aroma-producing strain could
provide a source of direct vat set (DVS) starter culture for Jiangshui.
Keywords: Jiangshui; aroma-producing yeast; screening; enrichment medium; optimization
DOI:10.7506/spkx1002-6630-201806018
&5 TS201.3 SCHRBR GRS A EHS: 1002-6630 (2018) 06-0107-09
51 30H% X
PR, SRR B, SOX TG, A SRR TR A R RE R RRR 10 07 30 e B SR SRR AU AL [I]. R R RLSE, 2018, 39(6): 107-115.
DOI:10.7506/spkx1002-6630-201806018.  http://www.spkx.net.cn
YAO Bo, YUN Jianmin, Al Duiyuan, et al. Screening of aroma-producing yeast from Jiangshui, a traditional Chinese
fermented vegetable food, and optimization of its enrichment medium[J]. Food Science, 2018, 39(6): 107-115. (in Chinese
with English abstract) DOI:10.7506/spkx1002-6630-201806018.  http://www.spkx.net.cn

Wehs HH: 2017-04-02

FGUIH: EEARREREGH R ARG H  (31360405)

FAEEE Y B (1989—) , L, WiEwtIAE, W7 R EY) . E-mail: 821076551 @gq.com

SEEEEREN: RER (1968—) , 5, #Hi%, Mt WA EY KRS KR L. E-mail: yunjianmin@gsau.edu.cn




108 2018, Vol.39, No.06

B5oiltl F

XY TR

IR T P b X — o 2 Gt A e R P R R o
— o FH 28 K PR B SN T 92 BOK i 28 S A 0 b
B Kt R A6, ARREES, SHFEEN
s, ERM R, RAEREE. FEILE. A
VPR B LR 25 ThR, KM LUK SZ P AL N R Bk -

HARRBER K A R 2%, Hh LB wE RN
PR AR E, T T K R AR I RS AT T
AR A BT 5, ARG % WA & A B LA
AGE IR KUREEH, (HAE G A RS R 52 50k, b
Sy AR BRI 5 15 R R I, BURE SR K R RUBR iy
JREFBR, HRBEESZHEE R, AMET LT
WAk bRAEALAE . Bk, PR RA. DA R
AKIMEALF= s R AATIEY) 5 .

BRI TR 1) A% G T 2 i S B T 2B 2
RO, TG SR A R AR R PR R I
TER BRI A LAl . BT, JRK R I 3 B4R
TES KR T ZHE ™ A o B8 e R LI
IR £h (K AR S T, % 3K PG R T B T Ak 1 7
W TEIRIEE D o IREALI E ZEMBT, HKP
FHER R AT BIG . O OB L/ WG Ko
Wi, IECEEMAR, XEFEREERE T ARBSR
AR AREHE R Ak, ASHEFEILE I 5 ik K
PRATEREIL R I RE R A R, IR LB TR IR, B
FE NI R H KA B A e B0 R R B SE B Tk Ak A 77 3
B RIS %

1 MRS5HE

L1 MRk Wl SRR

FoK i H R ROKE oK) iR
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TERE B 7 B35 95 4L (yeast extract-peptone-dextrose,
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20 g, ZEMIZK1000mL, 121 °C 2595 K %20 min.

B BF R AR S 95 5 (yeast extract-peptone-dextrose
broth, YPB) : Hi#&j#i#20 g, BEEEE10g, EHAM20 g,
ZRIH/K1 000 mL, 121 °CE )k Z& 75 K #20 min.

SRS SN (10%) 100 g, & bE
20 g, 7Z&M/K1 000 mL, 121 C 285 K 20 min.

FHITRE TR BREFMWE, ZFER5KIHA
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A& E50°C, 30 min, FHAEZE60 C, FEfL1~1.5h
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121 °C i 2595 K #1120 min.
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0.25 um) 5 #FHA: ZA, WELO mL/min; AR
YITHIEE40 C, RFFS5 min, A4 C/minfF£100 C, £
S min, FLAS C/mint 2180 'C, #8410 min.

MSEA: IR E280 C, B FUHIE¥230 °C, H
THEE, BTREET0eV, HfEERS50~450u. &
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BRI . 7E SRR R B A B, W05 g/L
fJKH,PO,. NaCl. MgSO,. FeSO,. ZnSO,. CaCl,f#ik
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Tablel Sensory evaluation of fermentation broths of 16 yeast strains
S R B B AR K9 5

Y1 T, AR R KUK

Y2 TR, ARIRMRER, TR

Y3 TR, AL WA RER, KK REF

Y4 T, HBIRIIAAR, TEW] SRR

YS TR, ARFAL WARE R R, KR L

Y6 TR, T2 dAEEURIIRER, B3R B R

Y7 T, HBORIRAR, TR R

Y8 F2RBEHIEA, FRARE

Y9 HIRBHEAL, ARIRIRAR, TR R

Y10 TR, ARIRIIRAER, TR

Y11 TR, ARIRMRER, TR

Y12 TR, AHAL WARKRER, Kk REF

Y13 TEHE, ARAL BURASERER, RIFEIR MBI B XU
Y14 T, FHRARE, TCWE R

Y15 TS, AREAL AR R, KR L

Y16 T, AFFAL WABKI R AR, KUK LI

HRITTLLE L, 702 16 MRl RE B & BRI
B RURERIE &5, HPY3. Y5, Y12, Y15RIY163E5 B
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Fig.2  Change in biomass during fermentation of 5 selected yeasts
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B, REFE, LT, M.

WA FRRHE: W, JEIA BtaUlE, AW,

R4 (B BER RV S S e T XY 160 BERR 1
AT T AR e, RN, X, 1%
M5 e PO RER (Hansenula anomala) {RAH{L.

#2  YIGH#RA B AR SR

Table2 Physiological and biochemical characteristics of strain Y16
| R TiH R
T# o RS S

T 7 L-Bir A -
a2 x L-BRAHE -
FEh L En - D-BiI R AF 4 -
TR ELA + HEWE +
R 2 s - E +
A LI 4 —hE v
kL + B -
B v LY -
D-2f- 3% v itk v
HERE + A = v
Y - B -
T - i +
LA - TR v
ZRYE v TER +
FA=Hk - 2-Fid-D-Hi & HE IR -
HRATHE v R -
5ihE - AR v
TN v FriR +
JEIR +

W B — B v,

222 WO TEYE R TS

XoF i Y 16 & 1R 14E1726S tDNA A D 1/D2 X $i5 5 K]
FHI %, B4 DNAZBHTPCRY 1, XfPCR
FEPIEEAT KA, 25 R an 4T .

Y16 Marker

— 1500 bp

1000 bp
—900 bp

4  Y16HifkIPCRH 3
Fig.4  Electrophoregram of PCR amplified genomic DNA from strain Y16

Y #E500~600 bpz A, 25 FEEAZGenBank, 13511%%
HR/NAS590 bp CEFESFI72217) , $RENCBIXUE B
FHATBLAST R Y EL X}, 5 Wickerhamomyces anomalus|)
PEPEN99.9%, Z5ETHIEILEM AR MRS E, WiE
Y1649 7 1 DU EERE

23 MATHER TR A,

23.1  FERbEFREEMTHIE SR

~ 25¢
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Fig.5  Effect of different basic media on on the growth of Y16
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Fig. 6  Effect of different concentrations of wort medium the growth of Y16
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BRI RIR A O R RE IR Ik . 6 TT RN, B 22T
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232 YI6RRAEHI LI 2 45 R

25
20
15+
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5k
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Fig.7  The growth curve of Y16 strain
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Fig.8 Effect of different carbon sources on the growth of Y16
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Fig. 9  Effect of different glucose concentrations on the growth of Y16
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BEAE N IR -
2332 BB R RIS BRI N Y 163 MR 20 LK S

b Al
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HA TR EARM . mE0a 5, Bt ie s
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Fig. 10  Effect of different nitrogen sources on the growth of Y16
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Fig. 11  Effect of different beef extract concentrations on the growth of Y16
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Fig. 12  Effect of different salt species on the growth of Y16
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Fig. 13  Effect of different KH,PO, concentrations on the growth of Y16
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I, 4iMLHR A R, H8.017 X 10° A/mL, ik #%
0.7 g/LIKH,PO M NHN 58 oML .
2334 WARERAY 16T kGG 3 5 4 R

MR BN FR IR 45 TR, 7E 10 °Be' F 2V LRl ks 97 36
HH BN &R0 /L. FE2 /L. KH,PO, 0.7 g/L,
YRR B AT B R . BRI IE A A Design-Expert st 33 77 &
S AEHEAT A0 2H A e B THT RIS B, DAGH BV FE g e o
{8, Wit e RnER3FR.

&3 AR ALY I6HBRIEF L SF R B LR
Table3 Experimental design with response variable for
response surface analysis

wipn AMEREDE BEREDG CKHPOSE YK/
WS (gL R (gL RE (gL (10* 4~ /mL)
1 10 3.682 0.7 6.65
2 5 3 0.5 6.45
3 10 2 0.7 8.90
4 15 1 0.5 6.52
5 10 2 0.7 8.94
6 10 2 0.7 8.74
7 10 2 1.036 7.23
8 10 2 0.7 8.54
9 10 2 0.364 5.84
10 5 1 0.9 4.44
11 15 3 0.5 5.13
12 15 1 0.9 6.92
13 5 3 0.9 773
14 10 0.318 0.7 5.16
15 15 3 0.9 7.35
16 10 2 0.7 8.66
17 5 1 0.5 5.98
18 10 2 0.7 8.24
19 1.591 2 0.7 5.12
20 18.409 2 0.7 7.25

SR ZTEAE, 1528 77 T DA MR BN
M) AL 1 [0 U 5 R

Y=8.661 734+0.358 6644+0.388 5138+0.344 273C—
0.590 54B+0.364C+0.580 5BC—0.824 5564°—0.923 5558°—
0.700 816C*

F4 mpRE AL Y16 BRIMGE SR BRI R S BT

Table4 Analysis of variance of response surface regression model

KR FAR HHE Ji%E FlE Pl
st 36.39 9 4,04 2752 <0.000 1%*
AR R R 1.76 1 176 11.95 0.006 1%*
BN IR 2.06 1 206 14.03 0.003 8
CKH,PO, i ik % 1.62 1 1.62 11.01 0.007 8%+
AB 279 1 279 18.98 0.001 4%+
AC 1.04 1 1.04 7.05 0.024 1%
BC 270 1 270 18.34 0.001 6+
A 9.80 1 9.80 66.67 <0000 1#*
B 12.29 1 12.29 83.64  <0.000 I*+
c 7.08 1 7.08 4816 <0.000 1%
Tz 147 10 0.15
RANT 1.14 5 023 342 0.1017
ARz 033 5 0.07
pyE)E 37.86 19

VE: sx ZERREE (P<0.01) ; «2ZREE (P<0.05) .

WRIERATT Z WAl B H, ZEELY 168 HR 1 77
FAEa 0.0 /K B 25, [B] )3 75 2 2R 0L RS 56
REZE (P>0.05) , HikE ZERH0.961 2, FHHiZM
A AR LR, RERDN, RRRIFHRSH RS
Wi NAE 2 A OG &R, AT DA SR R Ak .
1, A, B. C. AB. BC. A>. B>, C’HZEXY 16 Hk4H
My B sl 2% (P<<0.01) , ACHRIZERXTY 16TH M4
Mk B K B3 (P<<0.05) . & ExH kK
FeAR s ma F2 B FAE PT DA 2 B 12 1 K 1 4 i
WK ok, BAR IR, KH,PO,H#
M) 52 /)~

10.012.515.0
AT
ﬁ%f)& bt

A A UK B S5 KHLPO, i K L
Bl 14 YI6HPRIMFEHIr 5 A0 o i i B

Fig. 14  Response surface plots showing the interactive effects of

variables on cell concentration

EH B 1 4am] Jn, e 87T ot T 3 5 B O L5 v 2 e T
£, VLIS AR AR R B I R HAER Y16
PRI R AT BRI A A R 25 5 e s e I 14D AT N, e R T
THT 3% P55 Gk U P B AR, S8 iy 2R A, O BH VA T P ) 25
5 KH,PO, i [K 2 152 A XY 16 B ik 40 M o4 FE 52 i
= I 4cn] kN, ma S I R B, S AR AR,
YA IR 4 B 5 KHL,PO P IR 3= 158 BAE AT Y 16T
TR 20 B A 5 T B . 3
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2335 EMRERFRIERC T KRR

T 3o 56 ] U A Y AT B Ay, 19 B Y 16 B R TE
10 °Be’ % 2F yF 3L b 5% 97 5 b B AR 108 32 W0 i N & D
#PE11.05 g/L. 4 WE2.27 g/L. KH,PO, 0.782 g/L, 4fi
A 5 ik 38.82 X 10° AN/mL . {H A4 i SE R AT 5 AE P,
HRAE LA L mie B2 T IL ALY 16 B8 PR IS 7 15 IR L 45 51, AL %
FERE I INE AR FEL11.0 g/L. FE2.3 g/L.
KH,PO, 0.8 g/L, 15 FI40 K N8.8 X 10° A/mL. £
WINEREFREM AT, EELK3 K, 5390 KE
N8.75X10° ANmL, SIS TMAEANLL, FHAGREZEN
0.57%. VLHIZBA BT HER AT 58, 15 200 B ]
17, TESEPREER AR S E L
24 Y16 BRIEAR AL B B 77 5L b 7= 75 5 1 I GC-MS K
VEEPS

RS OMEBFEMIAN G RO SHERRBHEL
Table 5 Comparative production of ethyl acetate and limonene in

optimized and initial medium
- WIUR T 7= e/ W FIMNE g
HRIR (ug/mL) Fh4 ug/ml) a4 /%
g B 204.45 256.35 25.39
Frighi 0.063 0.083 31.75

BHRSTAL, XY 160 bk k47 388 58 85 77 200 1k 85
FilG, CMOEEW BRI R BYIE R FERER T
25.39%, FEEEIIN T31.75%, MENRLE,

3 ihiesgR

A G BT it AhRE UK T FG#R 5 7 2 T e AT 1 A 34
FE BRI i Tung S P 7T 3 Je i R v R B
Leuconostoc mesenteroides & FE I REFLIR W » 15 IL S
TR AT LMR 7 Hh S50 72 i K XU . Jansen 252V L6 X
Ry (Zygosaccharomyces rouxii) {5 R RERT IR KB
W, HRBPEEE. ZAREER AR O il 3R
AR S A 8y, IF 58 R B BREEIE S 1 A o
B, 5 AR R <. VianaZ5 O 78 JE BRI B R
FE R IE o T2 rh B2 7 AR Re K 1 T8 5 R 420 o 5 AR AN [R] 1Y
T R R R R KUK o T L T 7 e X i T
B R B B S, T AT A K T B A T
BE T Y T AR AIE 7LD

TR G BN A L T, AR R FLAE B 2E . E
K. WEREF VI, X L) A BRI B b IR R AIE R
WA Clani®E 2 F 5¢ BRI % BEZE 15 °C R IR & %
HIJTVESRTS O R ™ B, LR ClE 2 I RER AR
WA, AR R WA B GE R, H DOR IE R RERS
PR R R IR LT

A58 CAH R AL Ge iR ] (0 oK A p kL, R A 4 st

PR B B T 16 AR IR A PR, 0RIE B — R
FHER R OBERL A bk, K% e N T IUDEERE .
AT B Z R IG I B R B 7 e 10 °Be' &2 2F 91, H
R EERE SRR NG 2 BN & 110 g/L S RE
23 ¢g/L. KH,PO,0.8 g/L, 4k E n[iL%8.75 X 10° 4>/mL,
SEWIURZE 2RV R RS FR AR IR E 4 5 2 . [FIRiZBR Ak
AT DAAE B T8 2 T8 RV 168 M 1 1 P S K A e R 1) o )
TERIRDD R, Hodr, O R~ &5 %)256.35 ug/mL,
EL W0 A B 22 BR8N T 25.39% ;. A7 RR I (1 7 &k 3
0.083 pg/mL, LLALALAIIEIN T31.75%, &R0 5.
BT VA 1% B8 R A FF R R FH R R85 b 21K, mTOA R K R 1
B 2 A 1 R ) T R B B R R IR AN R 255
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