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Effect of Saccharomyces Cerevisiae on the Metabolism.of Ethyl Carbamate

and Quality of Chinese Yellow Wine during Wine Fermentation
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Abstract: Ethyl carbamate (EC) is a potential carcinogen commonly exists in Chinese yellow rice wine. In thisstudy, the effects of
substituting Saccharomyces cerevisiae for Chinese starter on the quality of yellow rice wine was investigated, to provide the theoretical basis
for the application of laboratory strains-and exploration of the metabolic process of ethyl carbamate in the fermentation system of yellow rice
wine. The wild-type Saccharomyces. cerevisiae (Saccharomyces cerevisiae, SC) isolated in this laboratory and industrial pure Saccharomyces
cerevisiae (BY4741) were used to replace Chinese starter, and brewing experiments were carried out according to the industrial brewing process
of yellow rice wine. High performance liquid chromatographic analysis revealed that the concentrations of urea and ethyl carbamate in the
fermentation broth_of BY4741 and.SC fermentation systems were not significantly different from those in the traditional Chinese starter
fermentation system. Adding ammonium sulfate as a supplemental nitrogen source during late stage of fermenttiona could reduce the ethyl
carbamate concentration to.some extent. The finished product after fermentation and decoction was analyzed,there were little differences in
alcohol content, flavor composition.and amino acid composition. These results indicate that the use of BY4741 and SC in the place of Chinese
starter and the addition, of ammonium sulfate during fermentation would likely not affect the quality of yellow rice wine. The results of this study
indicated that the use of laboratory S. cerevisiae to replace Chinese starter for fermentation had little effect on the quality of yellow wine, and
can be applied to the simulation system as a regulator of ethyl carbamate formation in the future.
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Fig.1 The metabolic regulation of arginine and urea in
Saccharomyces cerevisiae cells
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Table 1 The designed fermentation microbial combinations that
used in different groups of fermented Chinese rice wine

485 KB
1 909 AW +1giEH2
2 90g&th+1giEZ +5g/L (NH,),S0,
3 90g A£# +19gSC
4 90 g £# +1gBY4741

1.3.3 HRBIKREN T

FERiATAE: fic#] 0.4 M. pH 9.9 HIBHER 2R AE
FRTEZE M, F 10 mg AR HIE (OPA) HET
1 mL 0.02 M, pH 9.9 MlERZZ M, FHIIA 0.8%
FIERIEARR (3-MPA) , F NaOH A5 pH % 9.3 {E
RNATAER 1, B 5 mg/mbL 25 AR Bk R A

(FMOC-CD 1ENATHERFA] 2, Ex 1 mL KEER EAE,

FER RATARFI T 022 um g e, KA H
PR R IR AT A RIATAE

WBhA: A FIFREL 0.8 g 45 i L ERENT 10007 mL
B, I 1000 mL K$FEZR M, FINA22500
=%, i S%EEESK pH 7.2, I\ 5 mL TO&IHE,
BA 4. B AIFREL 4 g 214N, I\ 200 mi K4t
PRV, IIBERRENATT pHL7.2, 1 400 mL ZJiEA
400 mL FIE,

FRHRER 2 HR e e AT

3 2 HPLC A SRR B R REhAaEL 5 KRR

Table 2 The mobile phase for arginine determination by HPLC

A/ Cmin) Al% B/% g/ (mL/min)
0 92 8 1
2715 40 60 1
31.5 0 100 15
36 0 100 15
38 0 100 1
39.5 92 8 1

JE: I HARRAE 40 CH
134 FREREMNZ

FERTATA : 73 BIRCHIZR BN 1.5 mol/L ()RR AN
0.02 mol/L 1] 9-F3 MR A AT A GR, HL 1 mL &
BB RES, FERD R ATAERTII RS 022 um 383k
AT IES

40

479 A8 (340 nm, 450 nm ),

WANAH: A A 0.02 M ZEENEI, B A A Z M .
F R 2.3 VAR BEREA T T -
3R 3 HPLC MRE PR ZRE AR ENAAEL B B AR
Table 3 The mobile phase for urea determination by HPLC
B8/ (min) Al%  Bl% A/ (mL/min)

0 80 20 0.6
0.06 80 20 0.6
12.06 50 50 0.6
13.06 0 100 0.6
20.06 0 100 0:6
22.06 80 20 0.6
23.06 80 20 0.6

E: AR A 35 CHFEAT I A (213 nm, 308 nm ).
1.35 RATE CERENE

FE S AT AREE : HY 50 ml B3P AE A 5 50 mL LR 2
FEVR G ST FE W IR AR, I A E
TRA R AR BATIYE, )51 5 mL 30%
B AR, Al R Z L TR B IR 4 2 SRR
1) 1045

FERGAT E: B 1.5 mol/L £RAEZFN 0.01 mol/L (5
W/ (R A P, B L mL bR SEFE i bu)\
0.1 miu EERRAN 0.2 mL IRV 555, &l
B E.80min, £ 0.22 um JESLIFEATILUE, lﬁﬁo

HPLC (il ok ft: ity C18 St (250
mm>4.6 mm, 4 um) , HEFEEN 20 uL, BRHEKN
233 nm, KK N 600 nm, FEBFEFAIE 4 FTn.

F< 4 HPLC JME S EFRL CBEKR E RHRanEEL 5 B fRR

Table 4 The mobile phase for ethyl carbamate determination by

HPLC
BfiE)/ (min) A% B/% FAik/ (mL/min)
0 61 39 0.8
40 61 39 0.8
42 100 0
50 100 0

i AAHTEL, BAK.
136 CBEEEME

HLAE A% GB/T 5009.48-2003 H 2B 5E 7715,
EY 100 mL KEEET 250 mL Z&088s 4, FnA 50
mL ZKFIECR R Bk, 280 = R R i = 100
mL, REPRE T BT H A e WA B AT, R
FEHK 20 CHHER) LFEHE .
1.3.7 Xer#y/mAan]

REUCLHES: AECL (SPME Fiber Assembly,
50/30 um, 24 Ga, HBNHFEED fEHE—ALEHTET 5k
TESAHEE T 270 CHAFFIE L h, DLUERRHRAEH
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Fig.2 The changing profiles of arginase concentration under

different nitrogen conditions

AN IR BRP PE RE R bR AT 25 AT AR, R R

RS RIS 2 B . HZ2 A 25T %
B2 10 d 7ofa, FERIR IR sk B e JG S K AR
oI R G KA, UL R BT AE X TR
BHOR AR R IWE 2 Rl LR H, KEZ20d
JE N INERBREL (1 S 36 A S5 BRZHAH EL, RS R R T
UEE R, ULRR S AR R o IR R REX R 2
FR IR R PRI 1X 32 B 32 AR R a1
H.

N BB RE SC [ BYATAL B Al 245 3H 4T R %
B, KRB R WK ER AR, SIRFE
BRI GES . 524 R4, SC & BY4741
YRR FARAE M R R A P R e, B
REEFENHAT, AP R Al R T T arduE
P U] DAHEDN, P ZGBRIG BT R, R
B T 2 18 TR R S RE 8 A3 R R T R A
Vs T BEAG RIS TAITRIRE RS, BTG T R R A R
T2 ) B AN, A R R SRR PR 1
Tere /N[ R Pt 2L R A oA S R P 1 D s o ) 75
GEA BRI WG, (E 3 TR AR I R %
MU IR, TR I e IR IR B R KRR (1R I 2R
A BRGE »

22 REEEFRERERMAF

38

- ifi2h
36 —o-ZH(NH,),SO,
34+ “¥-5C
- BY4741
1o
= 30 -
£
= 28t
8 26f
: 24 -
22+
20+
18 1 1 1 1 1 1
5 10 15 20 25 30 35

Fermented time / day
[ 3 FRIMEE B TR L BER R FRE RN
E
Fig.3 The changing profiles of urea concentration under
different nitrogen conditions
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Table 57The ethanol concentration under different nitrogen

conditions
B 20 CEHE! (Y%ovol)
E2h 11.9
B 25 + (NH,),S0, 10.6
sC 12.2
BY4741 11.4
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Fig.5 The profiles of flavor compounds under different nitrogen
conditions
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Fig.6 The profiles of amino acids after 30 days/fermentation
under different nitrogen conditions
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