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3.03 Fl b R4t ], EKE SCIEX A+, <AHM
- TR A (BCA 2 TR ED, S5
Thermo Fisher Scientific 23 ) ; PEN3 #YH 5 fi
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dorf 23 H]

1.3 FHik

1.3.1 A% PR SORE RS A AL S 2k
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Table 1 Performance of electronic nose sensor
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WIW FAFRAC
W2S B B AL AR K o5 AL & 4h
W2w T A KR AR
W3S K4k 2 K

134 AAHRME B2 mL EFEMA 0.5 mL
70% F EEKARE , IR HE 5 min, 4 °C,, 12 000 r/min
Z0 10 min, BUE R T -20 Ci#E 30 min, 4 C,
12 000 r/min #.L> 10 min, B35 W03 & A UTTER
J& , T=20 CARAEARI

i 5 4354 . ACQUITY HSS T3 44:(1.8
pm, 100 mmx2.1 mm) ; i sHAH A A8 47K (0.05%
HR) , B HA 2 (0.05% iR ) ; B FEVERLFE T : 0
min A/B 5 95:5 (V/V),8~9.5 min A/B J 5:95
(VIV),9.6~12 min A/B 2k 95 : 5(V/V); it i# 0.35
mL/min , }:7& 40 °C, #FEE 2 pl,

J i S A« LS TS IR 550 °C, IE B A
LT FREHE 5500 V, 18 TR T Bk
J -4 500 V, 55K, (Curtain gas, CUR)35 psi,

FEMEHT . FET ARSI EE MWDB (Metware
database ) 85

SE AT W T B MR E
1.3.5 #EMESESME B2 mL FEAF T
25, A 1 g NaCl #1 500 ng FR 2—H -3
B

{035 54 . B35 4 . DB—wax (30 mx0.25 mmx
0.25 pm) ; FHEFR T . W1 IR EE 50 CLREF 4 min,
LA 5 C/min F+ & 230 °C, ££%F 5 min; 33 (He) i
1.0 mL/min; 40t HE 100 1,

i o F TR B UR  F P RE SR 70 eV 5 155
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Table 2 Basic physical and chemical parameters of Cabernet Sauvignon wine under different

fermentation tank treatments

28 %) BRI % vol A (g/L) BB/ (g/L) pH FE R/ (g/L) SO./(mg/L)
EFP 41 13.79 = 0.24° 2.07 £0.08" 5.58 +0.19° 4.06 + 0.06" 0.46 + 0.10° 16.35 + 0.35°
EFS 48 13.55+0.17° 2.26 + 0.05° 5.49 + 0.20" 3.86 +0.09" 0.37 £0.11° 1545 +0.24°

T RS R/ NG Fhlon BAT B35 225, P<0.05,

22 BTFEHSW

X} EFP EFS 41 (AR HET T HL 7 B0 Hr | 45
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AHLRRAVE N R B R —, XA
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BT 2 N KRB (P<0.05) , AT WL 7E T RS & B2t
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Fig.1 Electronic nose radar images of Cabernet

Sauvignon wine under different fermentation tank treatments
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Table 3 Organic acid content of Cabernet Sauvignon wine under different fermentation tank treatments

T HUBR A £ EFS #84-%/(ng/mL) EFP 44-%/(ng/ml) GR 8 #7142 /(ng/mL)
L-3ER B4 34 496.00 + 2 548.00° 31 395.00 + 945.00° 33 486.79 + 329.57*
i G BR 25 711.00 + 3 383.30° 58 332.00 + 8 549.10" 136 798.00 + 5 016.7
E: 3849.21 + 265.72" 19 732.89 + 753.30° 0.00°
EETBR 637.41 + 19.53" 815.16 + 25.94° 200.84 + 4.95°
7 BF B 312.18 + 17.40° 324.70 + 22.05° 315.63 £5.38"
PRI B 24 621.63 + 130.50° 20 633.89 + 480.55" 963.84 + 29.20°
FEBR 139.55 + 1.10" 269.64 + 2.25" 0.00°
ool 14.81 = 1.69° 336.28 + 1.42 125.60 + 2.68"
P AR B 0.41 +0.04" 0.00° 0.27 +0.03"
EAMEKR ST 62315.87 + 1 514.35° 92 425.90 + 7 465.28" 161 832.00 + 4 722.33"

IE: TR RVNG RS B 225, P<0.05,
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Fig.2 Multivariate statistical analysis of organic acids in Cabernet Sauvignon wine under different

fermentation tank treatments
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Fig.3 Multivariate statistical analysis of flavor substances in Cabernet Sauvignon wine under different

fermentation tank treatments
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Fig.4 Radar chart of sensory evaluation of Cabernet

Sauvignon wine under different fermentation tank treatments
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Effects of Fermentation Containers on Volatile Flavor of Cabernet Sauvignon Wine

during Natural Fermentation

JI Quan'?, HUO Longxuan'?,

QIAO Chen'?,

YANG Fan'?,

LI Fuqgi'?, WANG Lan', PAN Lin"*

(“College of Food Science and Engineering, Ningxia University, Yinchuan 750021

*Ningxia Key Laboraiory of Food Microorganism Application Technology and Safety Conirol, Yinchuan 750021)

Abstract Objectives: The effects of clay jars and stainless steel jars on the flavor substances and quality of dry red

wine during fermentation in the eastern foot of Helan Mountain in Ningxia were investigated. Methods: The Cabernet

Sauvignon grape was used as the experimental material, and the alcohol fermentation was carried out in clay jar and
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stainless steel jar. The content of 9 kinds of organic acids in wine before and after alcohol fermentation was analyzed by
liquid chromatography. The distribution of volatile aroma substances in wine before fermentation and at the end of alco-
holic fermentation was analyzed by electronic nose combined with headspace solid phase microextraction gas chromatogra-
phy—-mass spectrometry. Results: The total amount of organic acids showed a downward trend during the fermentation pro-
cess, and the concentration of compounds with floral, fruity and sweet aromas increased significantly (P<0.05), and the
concentration of compounds contributing to grassy and green aromas decreased to varying degrees. Compared with stainless
steel jar fermentation, the total amount of organic acids in ceramic jar fermentation wine was higher (92 425.90 ng/mL),
and the corresponding sensor response values of short—chain alkanes such as alcohol ether aldehyde ketones, methane
and inorganic sulfur compounds were higher. Dodecanedioic acid, 4-acetylbenzoic acid, 5-oxotetrahydrofuran—2—carboxylic
acid, glycerol distearic acid ester, 6-tetradecalactone, diethyl succinate in clay jar fermented wine, and phenylethyl ac-
etate, benzyl alcohol, 1-hexanol in stainless steel jar fermented wine are the characteristic flavor substances that distin-
guish the two fermentation jars. The results of sensory evaluation showed that the taste of pot—fermented wine was more
complex and layered, and its aroma intensity was also more advantageous. The mellowness of stainless steel jar fermented
wine was better. Conclusions: Clay jar fermentation can enhance the floral and fruity, sweet volatile flavor of Cabernet
Sauvignon wine, and increase the complexity and layering of the taste. The wine fermented in stainless steel cans has
honey aroma and roast aroma, and the mellow taste is better.

Keywords naturally fermented wine; clay jars; volatile flavor compounds; gas chromatography—mass spectrometry (GC—

MS); electronic nose



