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Abstract: Yeast strain is an important factor affecting the quality of wine. This study utilized Chardonnay wines brewed
with three types of yeast strains (CH9, CHD and VI2) as experimental materials. High-performance liquid chromatography

(HPLC) was used to determine the amino acid content in the

5 B #1:2024-11-15 wine, and headspace solid-phase microextraction-gas chroma-
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ployed to measure the content of volatile compounds. Partial
least squares discriminant analysis ( PLS-DA) was used to

screen for differential metabolites. The results showed that af-
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the total content of amino acids in the wine brewed with VL2 yeast was significantly lower than that in wines brewed with CH9

yeast and CHD yeast (P<0.05). Threonine, arginine, glycine and alanine can be used as key amino acids to distinguish wines

brewed with CHD yeast, CH9 yeast and VL2 yeast. In terms of volatile compounds, the wine brewed with CHD yeast had the most

types of volatile compounds, but the total content of volatile compounds in the wines brewed with CH9 yeast and VL2 yeast was

significantly higher than that in the wine brewed with CHD yeast (P<0.05). Caprylic acid, linalool, pelargonic acid, undecanoic

acid ethyl ester, caprylic acid ethyl ester, phenethyl acetate, and pelargonic acid ethyl ester were key volatile compounds for dis-

tinguishing wines brewed with CHD yeast, CH9 yeast and VL2 yeast. The presence of ethyl hexanoate and ionone in the wine

brewed with CHD yeast imparted more prominent floral and fruity characteristics. The results of this study provide a theoretical

basis for the selection of yeast strains in the winemaking process.
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Fig.1 Schematic diagram of winemaking and experiment
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Table 1 Basic physicochemical parameters of Chardonnay wine

W 5R AR S PR T 4.00 o/L, J& T T B %
T, For CHD e RT3 17458 20 110G 1) 58 R o075 dk e
1o, CHO PR R 5 1) 4 70 TS 11 7% B A 20 75 i eI
VL2 BB TR A A 3 28 0 A9 R 7 i i & IR T CHY
P BEFN CHD RT3 11 48 25 705 ( P<0. 05) , CHD
BT TS 114 46 26 T ) 4 R TR 1 o B IR T CHO BB
T (%) 289775 ( P<0. 05) |, 33 %1 4 i 9708 i S 2L A
TR . CHO Bt  CHD FFRE VL2 FF £ PR v 1)
AT A S B B EE R (P>0.05)
CHY B B:PiR 5 A9 35 49 05 19 pH {8 & KT CHD %
R VL2 BERFER 15 A 85 4570 (P<0.05) . %8 L RTid,
CHO F#+} CHD FFHE VL2 BEAk R v i o 25 78 X 45
& (%Y (GB/T 15037-2006) HIFRHE

- TG ik PEN HRTR == pH

(% ,RBUH 4 ) (¢/L) (g/L) (g/L) (mg/L)
CH9 14.13+0.06b 1.70+0.10b 5.44+0.05a 0.36+0.06a 27.00%1.00a 3.79+0.03b
CHD 14.5720.15a 2.00£0.20a 5.30£0.22a 0.26+0.02b 30.00£2.00a 3.87+0.02a
V12 13.4020.10¢ 1.83+0.06ab 4.08+0.03b 0.34+0.04ab 27.00%2.00a 3.90+0.02a

Rl —F B 5 A RN TR R 22 53 B3 (P<0.05)
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Table 2 The amino acid content in Chardonnay grape juice and wine

R AT CHY CHD VL2
K% R * (mg/L) 740.23+3.15a 365.44+6.70b 297.10£12.75¢ 223.84+1.37d
2R (mg/ 1) 154.6529.46a 88.14+4.54¢ 116.73+3.87b 62.51+0.66d
BE (mg/L) 108.69+0.30b 90.60+3.14¢ 121.37+5.55a 87.23+1.35¢
FRER * (mg/L) 95.10+2.89a 80.68+3.68h 62.60+2.84c¢ 48.05+2.23d
228 (mg/LL) 85.24+1.86a 50.69+4.38¢ 57.71+2.20b 49.52+0.25¢
&R * (mg/L) 81.43+9.84d 151.92+3.75b 225.54+24.43a 168.66+2.02b
KNER (mg/L) 36.22+0.44¢ 75.76+2.37a 55.59+4.34h 76.58+0.25a
EAR (me/L) 26.28+7.40a 25.05+1.32a 23.61+0.72a 26.29+0.15a
KRA&HR (mg/L) 22.88+0.08¢ 26.02+2.85b 26.23+1.26b 39.49+0.87a
Il 2R (mg/L) 19.20+0.43b 30.48+3.91a 28.84+0.91a 16.48+0.67b
H % * (mg/L) 10.62£0.14¢ 44.27+2.99b 53.09+1.77a 50.67+0.26a
SICERR (mg/L) 2.5620.03¢ 26.70+1.67a 19.92+1.54b 27.64+0.05a
i 2R (mg/L) 2.31+0.14c 16.42+2.31b 11.73+2.22b 47.26+4.48a
LR (mg/ L) 0.71+0.01d 3.97+0.42h 2.15+0.26¢ 9.79+0.93a

IR M i (mg/L) 1 386.11+22.82a 1 076.15+35.81b

CH9. Cl—l9 ﬂ%t@f@:‘_m%&ﬁ@;wn:cm P o s 110 8 4 T 5 VL2, VIL2 R o5 A 4 4T
0.05); " LAY RBSL EEMEME(VIP)>1,

1 102.22+56.69b 934.01=5.54¢
[l —A7 Hde 5 AN RS 7R OR 22 57 3 (P<

R3 BEzmADBTEIELEYEE

Table 3 The content of volatile compounds in Chardonnay wine

e css Ml wum (/) W )
B Al LRI 141-78-6 750000 A FEEF 440.18:+24.03b 161.58+12.42c  936.64+73.74a
A2 ZIRSINER 123-92-2 3000 RAF AR 224.99+14.95b 553.00+48.01a  223.95+13.89b
A3 ZRCHER 142-92-7 150000 3fRER Ak 19.53+1.82b 71.58+2.86a -
A4 R IR 103-45-7 25000 AEFF REF AR 324.26+18.07a 243.67+18.86b  262.89+7.76b
A5 THRCEE 105-54-4 2000 PRARA FEIR RE 15.63+2.11b 13.52+1.82h 31.63£1.77a
A6 3-FRHEETRRCME 5405-41-4 100.00 FE#F 14.42+1.39b 9.79+1.85¢ 29.38+2.13a
AT SRR TR 108-64-5 3.00 AR FRK - 4.15+2.25 -
A8 ORI 123-66-0 500 FAEMK HIAR 301.53=13.63b 674.53+28.63a  151.21+13.58¢
A9 BERZ.FEE 106-30-9 200.00  JEEIR B AR 38.04+4.50b 5.56+1.34c 22.83+3.73a
A0 FRRZME ™ 106-32-1 580.00  FAisRCRER 3254.65+101.96a 2 325.01=x147.82b 1 110.13+28.31c
A1l FERR SR 2035-99-6 12500 VEIRAEA Whilek 84.59+11.71a 94.11£5.70a 51.58+3.90h
A2 FRZEE* 123-29-5 130000  FAisjCRER 24.41+3.69a 7.85+1.95h -
A13 HRZNE* 110-38-3 200.00 vk KA 1919.02495.13a 1 555.02+113.87b 1 020.74+76.15¢
Al4 SRS INHE 2306-91-4 580.00 HEAF Wbk HEiTR 19.54+2.99h 31.54+4.44a 10.1122.26¢
Al5 FLERZBE 97-64-3 15463600 FLESE TR, UAERE  475.85£37.27b 205.87+12.46c  735.41+17.15a
Al6 KRR H R 119-36-8 40.00 TR 49.25+5.72a 24.33+3.58b 62.87+10.01a
A7 —FRZg* 627-90-7 L10  HFFE 230.86+18.46a 145.90£19.90b  106.16+13.14¢
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Al8 BEHIR MR 123-25-1 6000.00 AR RA JNFE 488.18+32.76h 87.63+10.75¢ 1 341.27+48.10a

A19 AHRZBER” 106-33-2 150000 fE& RE LK - 50.54+6.38b 105.10+13.73a

A20 AR P g 112-39-0 - - - 19.96+1.31 -

A2l FkERR 2. 628-97-7 1500.00  FEMOKIRBR 24.41+1.41a 8.54+0.69¢ 13.15+1.13b
s Bl [fE* 71-23-8 50 000.00  JEHPEA 1432.97+6547¢c  1970.71+154.59b 2 505.96+83.71a

B2 THE 71-36-3 150 000.00  FiZhik R 63.44+4.32a 12.10+2.36h 67.47+3.57a

B3 STEE 78-83-1 4000000 Z4fEE 167.89+13.85a 152.49£11.36a  151.14£8.19a

B4 23T 513-85-9 120 000.00  EEIHR FLEKBR 305.26+20.48b 85.58+5.10c 356.07+22.38a

B5 Sl 123-51-3  30000.00 3k Ak 426348+191.71c 5 264.53+342.85b 6 832.27+276.56a

B6  3-HIgL-1-pim 589-35-5 500.00  ZEEIR AT AR FERR B 8.10£0.37b 27.57+1.87a 9.130.69b

RSIUS

B7 ECEE 111-27-3 110000 ‘LR 180.57+8.98b 209.05+20.21b  284.26+15.52a

B8 Ji-3-C 4l 928-96-1 400.00 AT - 6.18+1.43 -

B9 Ja-3-CAdmE 928-97-2 70.00  FEM JEE - 8.18+1.00 -

B10 B 111-70-6 1000.00 FPEERR Mif5PE - 22.28+1.36 -

BIl |- 143-08-8 400.00 AR 5.93+0.91c 94.57+8.03a 37.15+3.01b

B2 1-%F 112-30-1 100000 HHEER Mk 1.63+0.09h - 11.44+1.56a

BI13 HEHfE 100-51-6 100 000.00 {7 . HIBkIE 113.37+9.52a 77.75+6.00b 27.52+2.41c¢

Bl4 K 62-12-8 10 000.00 HHFE EME 1 750.67+58.46a 861.02+39.48h 1 764.78+53.87a
e Cl T 79-31-2 2300.00  BMGR FLEEVR K - - 21.01=1.31

2 g 142-62-1 42000  FLEEIR 5 RIE 497.64+23.69a 467.74+24.60a  357.56+9.99b

3 FR® 124-07-2 500.00 WA TR IO 2 857.30+89.88a 1 838.89+61.14b 1 311.29+36.62¢

4 Tw* 112-05-0 500.00 - 31.43+3.44¢ 45.19+4.74b 65.53+5.92a

5 2R 334-48-5 1000.00 ERJETR Heink 1 298.15+51.57a 830.32+65.27h  742.91+86.50b

C6  9-ZIFIR 14436-32-9 1 000.00 Jigfink - 15.34+2.55 -

C7 AHEmR 143-07-7 1 500.00 - 26.22+2.11b 27.78+3.09b 67.5627.14a
MEMR S D1 T 124-19-6 1500 ZE7R 39.96+2.49h 17.96+1.02¢ 106.70+2.36a
ik D2 B 112-31-2 1000 A=HHR 68.17+4.35a 30.03+3.87b 65.15+3.51a

D3 s 98-01-1 140000 HEFH BFE 125.98+7.92a 18.26+1.35¢ 33.55+2.16b

D4 K| 23726-93-4 50.00 ARFEZIR BRRESLIR SRR 39.35+1.64a 8.94+2.10b 34.47+4.60a

AR

D5 4% i 8013-90-9 0.09 EEFIR HEY 20k HERIR - 14.72+1.78 -

D6 RiEmE 106-25-2 30000 EEAER 20.64+2.77a - 15.55+1.78a

D7 a-FAVHEE 98-55-5 330.00 AT SER 29.26+3.11a - 27.21£5.87a

D8 FHAWE 106-22-9 10000 FriEHR MIAL A - - 5.5520.60

D9 FfumE 78-70-6 2500 AbE B 55.09+2.17a 12.65+1.98c¢ 25.064.00b
HABZE Bl 2 4TUTHESEE T 96-T6-4 20000 ARKRFRE 47.6624.20a 40.08+3.29h 19.86+0.98¢

E2  3-WfdEinE 505-10-2 500.00 VAR FRAR 13.01=0.82b 11.74=1.35b 25.06+1.93a
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