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Effect of Post—Fermentation Technology on Amino Acid Nitrogen Generating
during Chinese Rice Wine Brewing
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Abstract: Amino acid nitrogen (AAN) is an important indicator representing the overall level of
amino acids and low molecular weight peptides in the Chinese rice wine,which content can affect
the quality and flavor of wine. The influence of post-fermentation process parameters to AAN
generating were discussed in this work,which included the post-fermentation time and
post-fermentation temperature by tracing the dynamic changes of protein content, AAN content and
amounts of viable yeast cells, Tricine analysis by SDS-PAGE ,and the physicochemical indexes and
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amino acid composition of fermentation broth. The results showed that the post-fermentation was the
main period for AAN producing. The content of AAN in draft rice wine was increased 24.7%,31.7%
and 37.6% ,respectively when post-fermentation time prolonged from 14 days to 17 days, 20 days
and 23 days. Yeast autolysis process offered a significant contribution to AAN at end of
post-fermentation. Meanwhile it had positive effect on AAN formation when post-fermentation
temperature raised at range of 13 ‘C to 17 ‘C. The results implied that AAN was influenced by both
activities of protein degradation enzymes and the degree of yeast autolysis when post-fermentation
temperature was changed. Furthermore,the work indicated that amino acids are the main
composition of nitrogen compounds, which nitrogen content accounted for more than 60% of AAN.
This study is aimed to understand the effect of process conditions on the AAN generating, which will
benefit the quality improvement of Chinese rice wine.

Keywords: amino acid nitrogen,post-fermentation temperature,post-fermentation time,yeast

autolysis
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Fig. 1 Diagram of Chinese rice wine brewing
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Table 1 Physicochemical indexes of Chinese rice wine at different brewing times

SR e VR B/ | SR B vk as i) AAERASATEWE, | AW EIE Y T R/

RN/ | K B %

(g/L) (gL) (Z/mL) (gL) (g/L)

18 15.5+0.3 dC 10.25+0.25 dD  5.22+0.05 ¢C 0.99+0.03 dC 0.85+0.12 dD 45.25+0.10 dD
21 18.0+0.2 cB  8.85+0.15 cC ~ 5.32+0.03 ¢BC 0.86+0.02 cB 1.06+0.02 cC 44.05£0.12 ¢C
24 18.5+0.2 bB  7.42+0.10 bB  5.47+0.12 bAB 0.8+0.02 bA 1.12+0.05 bB 34.63+0.10 bB
27 19.3+0.1 aA  6.77+£0.25 aA  5.66+0.08 aA 0.75+0.01 aA 1.17+0.02 aA 32.38+0.08 aA
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Table 2 Contents of free amino acid at end of brewing
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Table 3 Physicochemical indexes of Chinese rice wine under different post—fermentation temperature

OB T VR R | R O VR B 22534 RAERS AR/ | ARRE EDE Y Bk B2/

JEEERLE/C | A%

(g/L) (g/L) ({¢/mL) (g/L) (g/L)
13 15.5£0.50 cC 13.2£0.21 cC 5.72£0.16 bA  0.95£0.06 hB 0.82+0.03 bB 46.21£0.18 cC
15 18.0+0.25 bB  11.2+0.35 bB 5.92+0.23 abA  1.09+0.03 aA 0.89+0.02 bAB 41.76+0.22 bB
17 19.5+£0.20 aA 9.53+0.14 aA 6.16+0.10 aA 1.14+0.010 aA 0.97+0.05 aA 40.47+0.08 aA
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Table 4 Contents of free amino acid at end of brewing

with different post—fermentation temperature
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HHE BEAM 101.94 166.09 188.26
225 R 20.46 26.30 3043

[SE=7 486.73 540.63 620.21

- i 22 R 572.24 506.69 713.90
L AR 79.68 95.96 111.04
AR 191.73 224.23 253.16

bt = 2 80.23 100.83 112.23

PN 78.40 99.70 120.71

ik 397.38 428.32 466.14

=N 114.62 143.96 156.98

" CIE=Nd 255.06 28927  313.33
,;g ENE 1A 301.39 341.12 371.91
55 A R 131.18 153.73 171.33

SEE R 330.24 390.69 440.89

A R 176.52 193.81 24525

o ik 2 TR 301.66 353.02 375.19
L y-REE TR 336.69 381.49 420.03
R8N 4126.12  4648.16  5359.75

TRER! 472.42 529.08 612.69

i LR A A% 57.45 59.45 63.16

TE 1 SRR 25 P EUE R A 2 A R 52 FROR 1 (R R
R o TR R A 1 DN A R R A R LU A

SE Wk

BEN BB PN IRB EE ) R R, X — i e —E
JE b 7R T AR E S A T o S R A RO BB
M

| o
3 i L

BTG 119 24 25 1R A R HH R o e JHL v (19 B R 1R
AN SRS B R bR, H S B R R
BT ) 0 o A5 RV R XU 1 3 A X 3500 ) I B
B T A AT ST 38 2 o & T el 2 v B 5 L &
FEMRA A . 1 BERR RO 2 A5 A8 A0 DL R R i #EAL 4R
P NG L TR AL A3 AT, 75 5% i TR Bof () RT3 ) 2 2k
PR A A B2

GERRW, A B AS A E B A A I 5 B
B IR R BERT RN 14 d SEK F 17.20.23 d, B R
ARSI E 24.7% 31.7%H 37.6%, Btk
AT A BRI Z SR ik e . THE e
T A R TR S E T A, e T X L R
A 1] I 52 3 28 15T o e Tt 0% P RN e Bk B %
W5 LR G52, AN 7 A T o A8 v 2 2R AR A
I 1 S 78 Ak i 5 e G I 5 22 b UK ) S5 i) AR 0 2
YA G IR I iy, T5 22 BT s A i ok
Fit, WA ER AR R AR R AR A AW
FEARY, AR S A AR A AN L 60%
DL i 0 a2F — 25 X v (g /N RS o R F 5, LA
TR B A SRS 1) 35 R AN DA, A 0 B0 i O B ik A I

[17] Brsf i, 8 B0l b 2R R A A S i A OC I R [T]. B 5 & B Tk, 1992, 18(2) : 83-88.

CHENG lJingxian. Factors influencing amino acid nitrogen of Chinese rice wine [J]. Food and Fermentation Industries,

1992,18(2) :83-88.(in Chinese)

(2] e, v s i v A R R e G35 B 2 1 [0, MR, 2002(4) 1 73-74.

ZHOU Jiandi. Discussion on amino acid in yellow rice wine and controls on its content [J]. Liquor -Making Science and

Technology, 2002 (4) :73-74.(in Chinese )

[3] 7 5t W15, i 24 45 Az A 7 B0 AL 40 T2 b i iz FEESE 0], T I R, 2011(8) - 154-157.
SHOU Quanhong,HU Puxin, PAN Xingxiang,et al. Application of (un)cooked wheat koji made by material in the production of
Yellow rice wine[J]. China Brewing,2011(8):154-157.(in Chinese)

[ 475K, TR, [ 20, 45 AN [ VA et 19 A= 242 oty oxl 260 970 TR e R0 XU 52 i F) 0F 5 [0, v B R 2, 2009(12) £ 104-107.
ZHANG Yu,RAN Yuzhou, CHI Guohong,et al. Effect of addition of uncooked wheat starter on brewing and flavor of rice wine

[J]. China Brewing,2009(12):104-107.(in Chinese)

[ 5] BUE AL, e, 2= 53 0k, 45 TR PR 2 1 AT B0 e ML 5 5 A £

S, iR, 2012,37(3) : 135-138.

LAI Yinghua, CHENG Jian, LI Yongbo,et al. Effect of acidic protease on quality of regular indices in yellow rice wine brewing
[J]. Food Science and Technology,2012,37(3):135-138.(in Chinese)
[ 6] 3 H k. Btk 1 e AL RE K S5 o i 0 A 7], BGEREHE L 2006(6) :70-71.

LRSSt £ 51k 2016 5835552y HEER




PAN Huiging,et al: Effect of Post—Fermentation Technology
RESEARCH ART'CLE on Amino Acid Nitrogen Generating
during Chinese Rice Wine Brewing

DONG Ganling. Application of acid protease in the production of machine-made yellow rice wine (by non-glutinous rice) [J].
Liquor—-Making Science and Technology,2006(6) :70-71.(in Chinese)

[ 7 ] Bradford M M. A rapid and sensitive method for the quantitation of microgram quantities of protein utilizing the principle of
protein-dye binding[J]. Analytical Biochemistry, 1976,72(1-2):248-254.

[ 8] Wik, A4 5 1kDa /MR Tricine-SDS-PAGE 7575 [J]. 1 E A= 4 TR 443 ,2004,24 (1) .74-76.

CAO Zuowu. An effective method of Tricine -SDS-PAGE for separating the 1kDa peptide[J]. China Biotechnology,2004,24 (1)
74-76.(in Chinese)

[ 9 ] Herbert P, Barros P, Ratola N, et al. HPLC determination of amino acids in musts and port wine using OPA/FMOC derivatives[J].
Journal of Food Science,2000,65(7):1130-1133.

[10] Zhang B,Guan Z B,Cao Y, et al. Secretome of A spergillus oryzae in Shaoxing rice wine koji [J]. International Journal of Food
Microbiology ,2012,155(3):113-119.

[11] Alexandre H,Heintz D,Chassagne D, et al. Protease A activity and nitrogen fractions released during alcoholic fermentation and
autolysis in enological conditions[J]. Journal of Industrial Microbiology & Biotechnology,2001,26(4):235-240.

[12] Cebollero E,Carrascosa A V,Gonzalez R. Evidence for yeast autophagy during simulation of sparkling wine aging:a reappraisal
of the mechanism of yeast autolysis in wine[J]. Biotechnology Progress,2005,21(2).:614-616.

[13] B Al v A, 2R MG 200G J 1 aek A 20 A B OGS o B 2 0 [J]. VL9598 R 1 12,2009, 26/(5) :30-34.

ZHAO Mei,LENG Yunwei, LI Peng. Process analysis of yellow rice wine fermentation and its key points control [J]. Jiangsu
Condiment and Subsidiary Food,2009,26(5) :30-34.(in Chinese)

[14] Norris J R,Ribbons D W. Methods in Microbiology[M]. London : Academic Press,1970.:229-295.

[15] Inmaculada A O,Maria A P, Almudena G R, et al. Role of specific components from commercial inactive dry yeast winemaking
preparations on the growth of wine lactic acid bacteria [J]. Journal of Agricultural and Food Chemistry,2010,58 (14):
8392-8399.

[16] Martinez-rodriguez A J, Carrascosa A V,Polo M C. Release of nitrogen compounds to the extracellular medium by three strains of
Saccharomyces cerevisiae during induced autolysis in a model wine system [J]. International Journal of Food Microbiology,
2001,68(1-2):155-160.

[17] AF#%, AL WY 7 1 B i A o) & 2 SE TR [J]. & 5 R 8 10k ,2010,36(5) : 101-104.

REN lJing,ZHU Kai. Research on enzymatic hydrolysis of waste beer yeast for preparation of amino acid [J]. Food and
Fermentation Industries,2010,36(5)101-104.(in Chinese)
[18] Martinez-rodrguez A J,Polo M C. Characterization of the nitrogen compounds released during yeast autolysis in a model wine

system[J]. Journal of Agricultural and Food Chemistry,2000,48(4):1081-1085.

= W "B
SWER(FX): 2016 £ERXSGERAFRH TS
@SR B R WA By TR A RO T R R
e H I . 2016-04-20 450 H . 2016-04-23
Bkt . e BBl HARH AT AR
ERAL P EMAY S YRR RS T AL LR & P EEY AR S Y ST e ot il

V=8
HRIP AL ER = RO e SR ARl R
P4 W% R PR E TSN B SR NTRG I R B . 010-62836231,010-62836240
E-MAIL: fanrong@ibcas.ac.cn WMl . http://pss2016.csp.escience.cn/dct/page/1

SUCE SN A IR IR EDE S E IR S 2S5 A AR, et 3 EDE S R TSt — 0 i, b i e 2 |
o E AR A B 2 U 2016 4E 4 A 20 HZE 4 A 23 H (20 H 4R 3)) £ # bR ILZ AT <2016 42 DG & 1E 22 RBP4 7,
S P E R Bt A W2 R S . AR TS SR RS R 2 BOR R [ AN e AR T DL A ) AR W 2
FEHI A L HZS e S BOR RLR S 54 e SCHR A9 FE sUHEAT 2/ AR BT A S0 o A iovcalt [l oy A g5 415 FH
FEH T K R ANBT ST A2 S AT 2 F AR B

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.35 No.2 2016



