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Abstract: The oxidationreduction potential ( ORP) reflects the oxidation reduction state of the
fermentation system which is closely related to yeast metabolism and aroma compound synthesis and the
ORP level varies during each phase of alcohol fermentation. In order to realize the effective control of
ORP in different fermentation phases different levels of ORP were controlled during different phases of
wine alcohol fermentation and the effects on yeast growth aroma compound aroma compound synthesis
and sensory quality were observed by gas chromatography — mass spectrometry ( GC — MS) and sensory
quantitative analysis. Results showed that during 0 ~48 h the number of viable yeast and the content of
aroma compounds in yeast were greatly affected by the change of ORP than other fermentation phases.
Increasing ORP at this phase was beneficial to yeast growth and sugar consumption while reducing ORP
was beneficial to the synthesis of aroma compounds. Compared with the control at the level of 0 mV
(0 ~48 h) - natural conditions (48 ~96 h) — natural conditions ( 96 h to the end of fermentation) the

contents of ethyl hexanoate and ethyl decanoate can be significantly increased. The content of acetates

12023 -11-13 12023 -12-16
: (2023 - JC - YB — 145) . (31801528) .
(2022402002 —4) . (2023 - CX ~TD - 59) (2020801005 -2)
(1983—) E-mail: jingj@ nwsuaf. edu. cn



354

2024

can be significantly increased at the level of 0 mV —0 mV —60 mV and the content of higher alcohols can
be significantly increased at the level of 60 mV — 0 mV — 60 mV. The treatment of 0 mV — natural

conditions — natural conditions enhanced the aroma of red fruits in Cabernet Sauvignon wine and the

fragrance of flowers and fruits in Ecolly wine while weakened the odor of animals in Ecolly wine. The

phased control of ORP provided a basis for the precise regulation of wine fermentation

and laid a

foundation for improving the aroma quality of wine by increasing the content of aroma compounds in wine.
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1 ORP
Fig.1 Variations of ORP during alcohol fermentation
2
Fig.2  Yeast growth and sugar consumption in alcohol fermentation
ORP 60 — 60 - 0. ORP

60 —60 - NC 9.05 ~10.48 ¢/L 9¢/L, 60 -
2¢g/Le  0-60-60.0-0-60.NC -60-60.NC - 60 - NC.0 - NC -NC.NC -60 - NC
0 -60 60 -0 -60.0 -60 -60
( 144 h 2 g/L) o 3 ORP
NC-NC-60 0-NC-60 3 ORP o
60 mV 0 mV o

ORP 0.05 ~0.09 g/L

o 11.1% ~12% -

ORP



357

ORP

Tab.1 Basic physical and chemical indexes of grape juice under different ORP controls

/(gl™h) /(gl™h) /(gL™") 1%
60 - 60 - 60 (0.67 +£0.04) “* (9.70 £0. 05) defehi (0.08 £0.01) ** 11. 80
60 -60 -0 (4.33+0.07)" (9. 85 +0. 12) <l 0. 07" (11.90 +0. 14) *
60 —60 - NC (4.63£0.01) ° (10.24 +0.12) ® (0.09 +0.01) * (11.70 +0. 14) *ed
60 -0 - 60 (0.76 £0.03) °© (9.31£0.09) ™ 0. 06 12.00*
60-0-0 (1.40 +0.03) ¢ (9.65 +0. 06) f&hik 0.06% (11.90 0. 14)
60 -0 - NC (0.67 +0.07) “* (9.87 +0.09) < 0. 07" 12. 00*
60 - NC - 60 (1.31+0.01) ¢ (9. 80 +0. 03) cdefeh 0.08™ 11. 80"
60 —NC -0 (1.94 £0.06) © (9.52 +0. 06) ikimn 0.08* 11. 40¢%
60 —NC - NC (1.40 +0.03) ¢ (9.71 £0. 02) defebi 0.08* 11. 602>
0 -60 —60 (0.43 +£0.07) " (9.05 +0.01) © 0.06% (11.50 £0. 14) bede
0-60-0 (0.66 £0.06) (9.67 £0. 13) cfehik 0. 06 (11.50 £0. 14) bede
0 -60 - NC (0.36 £0.03) Y (9.75 £0.01) cdefehi (0.08 £0.01) ** (11.50 £0. 14) bede
0-0-60 (0.43 +£0.01) " 9. 56hikimn 0.06% (11.50 0. 14) bede
0-0-0 (0.54 £0.03) i (9.94 £0.01) 0.05° (11.10 £0. 14) ©
0-0-NC (0.27 £0.07) * (9.90 £0.07) 0. 07" 11. 80
0 - NC -60 (0.54 +0.06) (9.67 +0. 10) “ehik 0.06% 11. 60>
0-NC-0 (0.48 +0.06) & (9.90 +0. 07) < (0.07 =0.01) 11. 40%%
0-NC-NC (1.94 £0.06) © (10. 48 +0.06) * (0.07 =0.01) 11. 60
NC -60 - 60 (0.53 £0.07) i (9.77 £0. 04) cdefehi 0. 06 11. 40°
NC -60 -0 (1.37 £0.01) (9. 67 £0. 10) cfehik 0. 06 11. 40°
NC - 60 - NC (0.56 +£0. 08) “ehi (10.01 0. 08) ™ 0.06% (11.30 £0. 14)
NC -0 -60 (0.63 £0.07) k& (9.38 +0.05) ™ (0.07 £0.01) (11.70 0. 14)
NC-0-0 (1.39+0.01) ¢ (9.97 £0.01) > 0. 06 11. 60
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; (P<0.05)
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3 ORP
Fig.3 Contents of ethanol ester acetate and higher alcohols in grape juice under different ORP controls
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4 ORP
ORP

OAV 0.1

Fig.4 PCA analysis of aroma compounds with OAV >0. 1 obtained by grape juice fermentation at different

ORP control levels and relative content of aroma compounds between different ORP control levels

2 ORP

Tab.2 Mass concentration aroma compounds in real wine under ORP phased control pg/L

Cl

C2 Gl

G2

1- (651.85 +14.85)"
(651.85 +14.85)"

(735.27 £9.49) * (68.82+5.25)"
(735.27 £9.49) (68.82 £5.25) "

(90. 87 +2. 16) *
(90.87 +2. 16) ®

(1318.75 +35.62) *
(1055.67 +56.22) *
(78.20 £5.15)

(514.17 +35.34) *

(2966.79 +68.35) "

(1510.41 +4.43)® (263.21 +1.86) *
(1157.73 £4.05) *
(79.13 £0.22) * (45.75+1.72)
(1294.23 +30.57)°

(595.61 +36.89) *
(334.88 +13.39) *

(3342.88 +45.15) ¢ (1603.19 £26.99) *

(255.94 +15.15) *

(22.48 +1.49) "
(1563.85 +54.65) *

(260.99 +£45.63) *
(1842.26 £87.29) *

B- (6.39 0. 16) *
(6.39 0. 16) *

(6.66 =0.18) *
(6.66 =0.18) *

(23.36 £0.32) *
(23.36 +0.32) *

(18.08 =1.21)"
(18.08 +1.21)"

(663.43 £22.08) *
(663.43 £22.08) *

(618.87 +180.7) *
(618.87 £180.7) *

(21375.44 £303.72) *

(20 187. 54 +369. 40) *

(51538.40 +1269.21) * (60918.57 +2 853.03) *

(210525.15 £4433.52) * (239734.93 £2924.74) * (207 640. 65 =3 937. 54) * (263 780. 55 + 11 955. 78) *
(7.31 +£0.42) (7.18 +0.39) *
(37.56 £0.06) * (45.99 +4.58)

(19.01 £0.64) " (226. 13 £20. 14) *

(1.3220.12) * (1.32£0.12) * 0.4" (0.78 £0.06) *
(112360. 64 £407.35) * (123 375.52 =1 304.29) *

(9.73 £0.45) * 10. 87" (5.97 £0.52) * (7.63 £0.29) *

(2.96 £0.06) " (3.19£0.03) * (0.8 +0.01) " (1.28 £0.05) *

(1.76 £0.01) * (1.81+0.06) * (1.67 £0.05) * (1.69£0.1) *

(23.49 =1.70) * (23.22+0.27) (30.05 £0.55) * (29.43 £2.1) *
(344345.34 £4331.87) * (383 391. 57 £29 507. 56) * (259 236.95 +5 207. 81) » (324 966. 06 =14 751.07) *

(4930.22 £450.40) *  (63835.71 +798.72) *
(4670.54 £56.94) (8112.95£7.39) *
(503.49 +20.90) * (620.45 £57.84) *

(2020.35£62.84)*  (1408.10 +107.45) *
(1289.17 £22.59) (555.73 £57.47)

(13413.78 £851.02) » (17 532.94 +253.57) *

(5924.85 £57.10) *
(356.74 £79.97) *
(430.71 0. 13) *
(72.46 £0.79) *

(6784.76 £206.41) *

(5288.73 £367.84) *
(326.91 £56.83) *
(385.21 £26.86) *

(73.04 =4.88)

(6073.9 £197.27) *
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2
Cl c2 Gl G2
(56 659.22 +1049.43) > (6437035 +1342.59) * (27053.32 +1135.94) * (28 891.47 +2421.97) *
(488.38 £3.92) (490.37 £0.38) * (536.07 4. 13) * (564.75 = 14. 36) *
(1934.6 +40.16) * (2046.68 +42.38) *  (1667.32£66.89)*  (1542.57 +87.4) *
(6.91 +0.43) * (6.38 +0.49) * (4.76 +0.35) * (1.74£0.16) ®
(59089. 11 +1093.94) > (66913.77 +1384.86) * (29261.47 +1199.03) * (31000.53 +2 523. 99) *
(1611.3 +82.73) * (1532.61£0.8)° (1338.3 +50.88) (1198.06 69. 6) *
(411.94 £9.57) * (387.27 +11.84) * (639.28 £39.43) * (650.73 £43.08) *
(384. 87 £0. 36) * (412.95 £17.2) ® (686.32 +73.45) b (986.79 +52.08) *
(129.01 £6.78) * (159.78 +14.94) * (471.81 £56.76) * (390.92 +28.3) *
(214.72 +5.01) " (254.59 +8.24) (190. 34 + 14. 96) * (180. 19 +15. 36) *
(81.34 £2.25) ¢ (91.28 +5.56) *
(2751.83 £185.72)*  (2747.2£53.02)*  (3407.37+203.32)°  (3497.96 +167. 14) *
(59572.22 £1836.25) © (61943.17 £1509.63) * (5129.43 +144.58)* (34 114.6 +658. 14) "
(16.95 £0.04) * (16.75 £0.13) * (14.76 £0.23) * (15.2 £0.07) *
(3.10.05) (3.31£0.13) (3.89£0.14) * (3.82£0.13)°
(86.86 +1.66) " (135.98 £9. 41) *
(3992.08 +65) " (4585.66 +39. 14) *
(63584.35=1901.23) © (66548.89 +1549.02) * (5243.69 +147.45)*  (34289.84 +647.39) "
(1.91 £0.31) * (1.87 £0.03) * (2.4320.21) * (2.04 0.12) *
(1.91 £0.31) * (1.87 £0.03) * (2.430.21)° (2.04£0.12) °
(32.67 £0.31)" (40.52 +0.07) * (62.76 £5.3) * 40.25 £2.02) *
(1627.22 +17.44) " (1437.44+123.34)"  (1945.05 +15.44) " (3708 +53.91) *
(10018. 15 +140.66) *  (12680.57 +132.55) ¢  (7851.49 £171.3)* (9 147.24 £499.41) *
(11678.04 +123.52) > (14 158.52£386.82) °  (9872.06£192.06) >  (12905.85 +451.85) *
1 ClL: ; C2: 0-NC-NC ; Gl: ;G2 0-NC-NC o
5 NC = NG = NC( 1) 0
~NC - NC(2) . 0-NC-NC
0 -NC -NC
2.4
PCA
( 6) . PCl1 74.8% PC2
20.7% o 6 PC2
5 (C1.G1) .0 - NC - NC( C2.G2) > N N ~os
N Cc2
C2 o
Fig.5 MF values of aroma characteristics of Cabernet C2
Sauvignon and Ecolly obtained under fermentation ° Cl1

conditions of control (Cl1 G1) and 0 -NC - NC(C2 G2)
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