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Effect of Nitrogen Source Regulation and Inoculation Strategy on the
Flavor Quality of Starmerella bacillaris Mixed Fermented Wine

ZHONG Ke, LI Ruirui, YANG Dongyue, TANG Xiaohong, LI Zhiyu, DING Yan, HAN Xiaomei, SUN Yuxia"

(Shandong Academy of Grape Shandong Technology Innovation Center of Wine Grape and Wine, Jinan 250100, China)

Abstract: To clarify the potential of nitrogen source management and inoculation strategies for improving the flavor quality
of wine fermented by a mixture of Starmerella bacillaris (S. bacillaris) and Saccharomyces cerevisiae (S. cerevisiae), this
study evaluated the effects of two levels of assimilable nitrogen (160 and 300 mg/L) and three inoculation methods (pure,
simultaneous, and sequential inoculations of S. bacillaris and S. cerevisiaeon) on wine fermentation kinetics, physicochem-
ical parameters, volatile composition, and sensory characteristics. Results showed that nitrogen source supplementation can
significantly promote the sugar metabolism and fermentation process of yeast, and increase the total amount of volatile

compounds by 3.23% to 35.98% (P<0.05), with notable increases in higher alcohols and acetates. Different inoculation
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methods affect the glycerol content, composition of aroma compounds, and sensory expression of wine. S. bacillaris signifi-

cantly increased the glycerol content, reaching 11.47~18.63 g/L (P<0.05), enhancing the sweetness and fullness of the wine.

Principal component analysis revealed that different inoculation strategies exhibit distinct aroma characteristics. Both S.

cerevisiae pure culture and simultaneous inoculations were dominated by isoamyl acetate and ethyl decanoate, enhancing

the fruity aroma of wine. Both S. bacillaris pure culture and sequential inoculations were dominated by phenylethyl alcohol,

ethyl acetate and isobutanol, imparting floral and mellow aromas to wine. There was a significant synergistic effect between

the supplementation of nitrogen sources and the sequential inoculation strategy. The sequential fermentation of the nitrogen-

supplemented group was particularly outstanding in terms of aroma harmony and structural integrity, with a 29.73%

increase in phenylethyl alcohol content, imparting a rose-like fragrance to the wine. Sensory evaluation indicated that

nitrogen supplementation combined with sequential inoculation can significantly enhance the aroma and taste of wine,

resulting in the best overall quality.
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Table 1 Basic parameters of wine at two concentrations of YAN
- X HRZH A
C-SB C-sC C-SE C-SI H-SB H-SC H-SE H-SI
LB (%, vIv) 8.02+0.48° 13.14+0.15° 11.12+0.45% 12.03+0.17% 10.78+0.25¢ 12.75+0.42° 11.08+0.11% 11.79+0.23%®
Heb(g/L) 43.97+3.52" 3.00+£0.32° 2.07+1.41° 2.83+0.30° 10.59+2.15°  3.06+1.36° 2.162£0.29° 1.92+0.04°
Hih(g/L) 13.88+0.53¢ 9.30+0.21 18.63+0.32° 12.7620.06° 17.04+0.89° 9.92+0.41" 17.3240.08° 11.4740.39°
R (g/L) 5.16£0.11%  5.30+0.10% 5.53+0.12% 4.72+0.36% 4.93+0.159  4.70£0.00% 5.90+0.62" 4.4320.10°
pH 3.5120.01° 3.56+0.01° 3.53+0.01° 3.53+0.01° 3.65%0.15" 3.66+0.02° 3.57£0.01° 3.66=0.01°
s 25 AR IR 1 P BEAREZE” s R F/NG RN A TN RIHR AR Y i 21 25 F (P<0.05) o
F 2 PR YAN HRE R OAV>0.1 AY 11 Rl K44
Table2 11 volatile compounds with OAV>0.1 in wine at two YAN concentrations
) o] A
e/l F B (mg/L) B TR
C-SB CSC C-SE  C-SI H-SB  H-SC  H-SE  H-SI
RTE 40.00 VS 0.98 0.57 1.41 0.68 1.72 0.81 1.33 0.94
AiE-2,3- 1 R 150.00 BRI 0.21 0.19 0.21 0.2 0.16 0.18 0.18 0.16
EE R 8.00 TR 1.06 1.55 126 1.13 1.08 0.92 136 1.35
K 10.00 A, AR 1.18 1.34 0.95 0.73 1.61 0.86 1.11 0.71
IR Tk 7.50 i, 1E 6.05 3.76 5.75 3.29 7.68 6.08 6.19 3.69
LIRS IR 0.20 TR 0 6.76 1.15 0 0 7.02 2.24 0
LR LT 0.25 e, R, K& 0 0.24 0.2 0.21 0 0.2 0.2 0.22
TR T 0.40 RiE 0 0.4 0.11 0.25 0.1 0.32 0.23 0.38
CRR TR 0.01 BT 0 11.24 0.16 3.08 0 16.95 0.38 2.93
IR OB 0.20 A, M 0.41 2.51 0.44 3.38 0.45 2.72 0.34 3.35
B4R LT 0.20 A, 22k 0.54 5.03 0.55 0.86 0.54 2.57 0.67 1.14
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Fig.2 Content and proportion of different types of aroma ) E@@% - O 1274
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