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Influence of addition of assimilable nitrogen on alcoholic fermentation
in chemically defined must by wine yeasts

ZHANG Jin*", WANG Guo-dong”, XI Zhu-mei*

(a College of Enology .b College of Science , Northwest A&F University ,Yangling s Shaanxi 712100, China)

Abstract; [Objective)] The influence of addition of nitrogen on alcoholic fermentation was studied.
Comparing the fermentation products,the good level of nitrogen concentration was found which will pro-
vide a basis of additional assimilable nitrogen in brewing process. [Method] In this experiment, the chemi-
cally defined musts were in different concentrations of assimilable nitrogen fermentated. [Result) The re-
sults showed that during fermentation the yeast number was growing up as the assimilable nitrogen con-
centration increased. The fermentation rate and the sugar consumption rate of additional treatments were
higher before addtion;the total organic acids was the highest with the assimilable nitrogen concentration at
240 mg/L.,additional treatment reduced the amount of citric acid and increased the lactic acid, acetic acid
and succinic acid; the formation of aroma components benefited from the increasing assimilable nitrogen
concentration, The additional treatments improved the formation of higher alcohols and esters, but the
effect on the amount of acids was not obvious. [Conclusion] The yeast assimilable nitrogen was one of the
necessary nutrients for yeasts in alcoholic fermentation. When the content of yeast assimilable nitrogen was

at 90 mg/L,addition of amino acids and ammonium promoted the yeast to finish the alcoholic fermentation.
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The productions of aroma components grew up as the levels of yeast assimilable nitrogen increased.

Key words: chemically defined must;assimilable nitrogen;alcoholic fermentation;aroma component
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YAN:0. 074 g N & B2, 0. 098 g ¥§ & MR .
0.015 g RAMERE.0.025 g RAZEIR.0. 112 g H4%
Bt e 0. 075 g & R .0. 051 g Z & R .0. 049 g 7
R .0.172 g DAP;

YAN,,:0. 198 ¢ N A FR.0. 262 g ¥ AR .
0.040 g KAMWERE.0.066 g KA IR .0.297 g B
Bz 0. 200 & 1R 0. 135 g 224 R .0. 129 g &
2. 0.457 g DAP;

Y AN :0. 247 g W& Bk, 0. 327 g &R
0.049 g KAMEME.0.083 g KRAEM.0.372 g A
Wiz 0. 250 g AR .0. 169 g 22 & 18 .0. 161 g 7%
2 .0.571 g DAP;

YAN,:0. 330 g N & R, 0. 436 g K & k.
0.066 g KAMEM.0.110 g KA E AR .0.496 ¢ &
Fikfe 0. 334 g A& R . 0. 225 g %R .0. 215 g 7%
2 .0.762 g DAP,

RS & BETF 4R 72 h s % Y AN, #5747 1] A4k A
TOURAS I B 0 AT R Ak U R EE Dl 240 mg/ L,
WA 3 F: OYANg,: TR 1. 275 g S8R s
@ YANyes: T 0. 714 g DAP; @ YANyc: ¥ il
0.765 g F 2R Ml 0. 286 ¢ DAP. LA s i b #111
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Fig. 1 Number of Saccharomyces cerevisiae at different levels of yeast assimilable nitrogen concentrations

2.2 AEAHEREREKENBIEHER BTN
i}
HE 2/l LA CE A 87 sk o = 0Ous in st ]

&) S BR 90 mg /T T [R] £ S0 XoF [ 4k B AR L Ay 4k PR
AR RS 2 T A B9 35 249 R 700 hs B 25 0T [] Ak 400 2 ik
JEE B TH e o T £ T 0T 6 1 S A i 2 0 e L 4% Ak



5 330

S TS ABUUA A T S 0T [ Al N PR T R R A TR Y 5 T

163

B A B R K K s YAN > YAN,, >
Y AN, > Y ANooex 3 72 h Ji Z RS Jin Ak B A I8 D
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Fig. 2 Sugar content at different levels of yeast assimilable

nitrogen concentrations
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FETR 1 5 AR BRI Y AN =Y ANy >
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Table 1 Changes of ammonium content at fermentation

AR/ (mg - L7 S RIMFER/ %

'I‘re%\tlr%em Ammonium nitrogen Ammonium nilrogen
FS FE consumption
Y ANgoa 18.232 1.174 93.561
Y ANgop 93. 906 1. 458 98. 447
Y ANyoc 48.553 1.183 97.563
Y ANz 48. 440 1.377 97.157
Y ANj00 60. 529 1. 565 97.414
Y ANyoo 80. 744 2. 236 97.232

W FS. KB IFUR s FE. KR4 R, T RN,
Note: FS: Fermentation start; FE: Fermentation end. The fol-

lowing table is same.

2 ERABITEEEBSENTH
Table 2 Changes of amino acid content at fermentation
IR/ (mg - L) Y ANgoa Y ANgop Y ANgoc Y ANaio Y ANjo0 Y ANioo

Amino acid FS FE FS FE FS FE FS FE FS FE FS FE
KA E TR Asp. 25 1. 063 25 0.634 25 0.831 66 3.014 83 2.932 110 3. 800
H & A2 Thr. 1324 24. 369 49 1.325 814 5.959 129 5.755 161 6.457 215 8. 780
22 5% Ser. 51 15.232 51 1.492 51 2.943 135 7.147 169 8.379 225  11.729
HAM Glu. 75 5.610 75 4.334 75 6.155 200 5.854 250 8. 802 334 13.778
i & /& Pro. 0 0. 634 0 0.819 0 0.738 0 1. 672 0 2.741 0 2.801
HAMR Gly. 0 0.985 0 0.541 0 1.133 0 0. 280 0 0.532 0 0.734
N Ala. 74 2.271 74 1. 990 74 2.24 198 8.687 247 9.475 330 15.04
B4 Cyr. 0 0.382 0 0.119 0 0.124 0 0.234 0 0.602 0 0.322
MR Lys. 0 0.527 0 0. 456 0 0.191 0 0.248 0 0.436 0 0.269
2 # [ His. 0 0.173 0 0. 040 0 0. 066 0 0.293 0 0. 356 0 0.211
R Arg. 98 0 98 0 98 0 262 0 327 0 436 0

2.4 WRERHEREREKFENAINBSEMNRN
Hi 3 AT AT A — UCEN AT [] 4k %Ak B 4 48 4L
b A LR B & A BRI YAN,, >
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A7 R S SR R A B FA TR 1) & e Bl 2 T sy s FLIR A &
e o A B R AR RO YAN, > YAN, >
Y ANz o UEINAL PR FLAR L £ R AIBR FA R & B
W — A I s S 2R TR 5 e A S A AN D 5 T A

PR FAT I IR 2 /e fIC T— RS . A BH R Es i fifi 7
BUIR (1) S A Gt el 2D A I ) A ol i A, {HL AT LA
PR FLIR L £ TR AN BE IR 1Y A
2.5 ERMA]EMEEIFELITES KSR
H2 3 AT LLA Y, 6 21 4b B I AG I A SR 4
30Fh. RS 12 M, HEEFAFERILSTW
33%~52% s BRIE 6 B, i B F LM 39% ~
50%0 ;R84 B, R E R 6% ~14%, FE—
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14
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2y [0 3 5 B Malic acid,
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R FL B i A T ) Ak R0 v B A T T
Wi B T[] b U5 A ok Y T e A R T AR R 2 Y
o 2T S T 3¢ v 1 T ) Ak R v R L S HE m  —
Pty > B AR A

2.5.2 B £ MEIWLIAH.E—RENHE
AL P 2 8 B i DS BRI Y AN, >
Y ANioo =Y ANy 3 U AL B A i i 28 48 B i B

] ) A 80 TR B TR AR T AR OR O
P AR T A R

A [8] AT [5] A 280 5 f k BE 7K X A LR B e 1 5 )

Organic acids contents at different levels of assimulable nitrogen concentration

A RENRF S PR OEREA S S A
MBI & SR, S ENm B SRA N
Y AN, > YAN, > YAN,,, , RN AT #5 — %
AR B . U I AT ) BT v R Y R e A R
IS A R T A U 2 I RS A 0 A 2 T O R TR 2 Y
A
2.5.3 B % WMEIWLEH,E—RE ML
LR TR 2SR & O BIIR AR IR YAN,, >
Y ANy > YAN, o o 75 ZIRE AT — G b i epr
BERBELSHNEFIFAPE ., CMRAAFEK,
R AWK R IR R R ORR SRR R A A R
B MR B YAN,,, > YAN,,, > YAN,,,, ~ %
WO AT R A A R F LR B A R (B R S R 1Y AR K
T sz . 1 B AT ] BT A TR R AR I, 2 A2
AN 6 D58 0 A 0 IO P A s DT X 2 T A R R

BTl me s, Hh S ERENOROBER R,
®3 AEAMEAHNEREREKENESYREENE
Table 3 Effects of different levels of yeast assimilable nitrogen concentration on contents of aroma components
ORIy O F Bt oy ¥t /F'ﬁ\ﬁ/(gg « L=1) Content
Aroma RT Molecular Molecular

component formula weight YANgoa  YANgos  YANgec — YANazp Y AN3qo Y ANiqo
%% Alcohols
Z-H -1 B 7.28 74 CiH100O 43 57 62 12 41 18
2-methyl-1-propanol
AT 10. 2 88 CsHi20 676 319 626 112 257 217
2-methyl-1-butanol
2,3-T \
2.3-Butanediol 18. 83 90 CiHi00:2 27 23 16 17 14 80
2- Wk g 1 21.77 98 Cs Hg O 20 11 17 65 14 53
2-furanmethanol
K Z, T Phenyleth alcohol 27.18 122 CsHi0O 120 96 116 72 101 51
+ — % Dodecanol 28. 24 186 Ci2Hz6 O 173 102 147 136 137 164
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4%k 3 Continued table 3

7&?/15‘/26? N ﬁ%ﬁﬁﬁ‘:‘ 'ﬁ'?fﬁ: /F'i\Ji—',/(‘ug . Lfl) Content
Aroma RT Molecular Molecular
component formula weight Y ANgoa Y ANgop Y ANgoc Y ANz40 Y AN3zq0 Y ANioo
BE2% Alcohols
N = Glycerin 34.78 92 C3;Hs O3 132 87 134 117 142 270
TIENEE Propanol 5.8 60 CsHgO — 8 — — — —
31 1T . B B .
3-methyl-1-Butanol 10. 17 88 C;Hi2 O 319 112 255 229
1- T # 1-Butanol 8. 44 74 CiH10O — — 9 — 7 —
2-2.3-1-0 - < _ _ _ -
2-cthyl-1-Hexanol 17.51 130 CsHis0O 14 15
1,3-9 . o _ _ _ _
1.3-Propanediol 32.32 76 C3;Hs O, 10
/Nt Total 1191 1022 1141 653 983 1082
&2 Esters
LR H R . _ _ _
Acetic acid methyl ester 12.76 £ CsHs O, 16 10 10
.18 2. TiE Acetic acid ester 2. 89 88 C, Hs O, 841 1039 965 624 874 1563
FWR T .
Octanoic acid ethyl ester 16.1 172 CioHz Oz 21 32 22 17 22 24
N
R LB 21.1 200 Ci2Hz,0 11 18 - — 8 —

Decanoic acid ethyl ester

OR W R T IR

Dibutylpthalate 39. 57 278 Cis Hp2 Oy 11 13 14 16 13 17

AR

Hexadecanoic acid 32.98 270 Cy7 H34 0O, — — — 10 — —

methyl ester

/N Total 900 1112 1001 667 927 1604

k2 Acids

12 Acetic acid 16. 68 60 C2H, 0 101 108 82 17 94 385
¥R Octanoic acid 30. 1 144 CsHis 0, 25 39 36 31 41 49

2% Decenoic acid 35.07 170 CioHi502 — 13 56 102 94 —

goiez(iinoic acid 37.12 200 Ci12Hz4 0Oy 9 11 10 13 16 17

/N Total 135 171 184 163 245 451

fif 2¢ Ketones

2 ] 2-Octanone 12.14 128 CsHi50 64 71 60 69 67 59

gifi%;)i;fg?ﬁumn()ne 12.33 88 CiH; 0, 36 54 32 29 34 61
YA R 9 il

ii;ioi}ﬁéﬂl:mpanone 12.9 & CsHe O o B o 37 o o

| gjgfffgfﬁﬁ@mpamne 30. 68 90 s Hy O —~ 29 —~ 16 30 39

/Nt Total 100 154 92 151 131 159

HAl Others

T Acetaldehyde 1.81 44 C,H,0 43 83 89 72 65 —

;:iigrit%hﬁg’b;enol 34.76 206 CisHz2 O - - - 78 23 —

5-F BE-2-1k g P g

5-methyl-2-Furancaboxal- 19.72 110 Cs Hs O> 29 12 20 58 23 85

dehyde

1E+PUkE Tetradecane 15. 06 198 CiH;0 12 11 13 — — —

/N Total 84 106 122 208 111 85

Bt Sum 2 410 2 565 2 540 1842 2 397 3 381

T =R AR

Note:“—"mean not detected.
s B p o R TR RO T s IR TS A AL CRUIE ) i 2
TCHUR B ZS 0 802 18 U I B B A9 2R R B0 T e
][R R R AT IOR A R R R SR oL RME R AR T 90 me/L i, 23 ) BUORS K
Ko AREOTTE L. BEE T AR BT W A T A XTSRS Bisson' Y A MR ST 45 0 — 2L,
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[F) Bf — S0 5% 3 o 35 1 TR o0 BT K R I T
] [ 1 260 R 3 O 100 ~150 mg/ L, 4 ] [f] fk
T R I AR B 97 ) A 4 9 kAT AT R AR R
R4 B H A BEIA F) 250~300 mg/ L, il A
s T TR R B i A X — J PRI, 23 7 AR A i
S AR A AR 24 0T [R) Ak R R R Gk
#450~500 mg/L i, &5 3 B LR 1 A& S 1
AR Oshita 259 %61 C bRic 24 5 /R 1 9
P4 A S 10 9F 9 22 I T T) A RS AL I 7 B
B A R o i 8 1 A R A AR 5 MR T
Ivi) £ 280 70 2 IsF T BE T 5 R W S Ik 14T SR R 11
A s TR 2 2R K B Y e R R 2K

ARG 56 22 W, 0] [ b 260 A v B TR R R R
e DL AR R A R, RS RS
Jiménez-Marti 25" (B 85 SR AT . AN TR
Ivi) B A A0 (0 7 7 5 T2 R G 2 A A B O S Bl 25 T
Ivi) P 280 I e 3 %) e i R T A R TR Ak U
B R 200~300 mg/L Bk B 0. AR K
L WA B AR At A LA SRt R TR
SR 38 K 0 AT TR AR AT R T SRR A N & R
T A ARG T T A A A . TR 24 S T T R — R
I [vi) Pk 2805 kR R R ) 5 A G R R, T LA
3 3 B B AN O 5 I 1 e 285 R0 A A G 1) o B R AT
Pl

4zt B

1) B2 ][R]0 e 2 0 T e o T B T
BB BT R 8 A B . T[] Al g5 AR T
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