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Methods
concentrations of 1-MCP (0, 1, 2 uL/L), stored at low temperature of (0£1)°C for 10 months, the effects of ethylene

Using Huaniu apple from Tianshui as the experimental materials, fumigation treatment with different

ripening treatment on the sensory quality (fruit hardness, soluble solids, titratable acid, respiration rate, and ethylene
release), volatile aroma components, and other indicators of Huaniu apples were studied. Results Different concentrations
of ethylene treatment increased the respiratory intensity and ethylene release of Huaniu apple after storage, decreased fruit
hardness and titratable acid content; after ripening with ethylene, the aroma of the fruit was effectively restored. The 70, 87,
and 81 kinds of aroma components were detected in the fruits treated with 1, 3, and 5 mL/L ethephon at room temperature
for 10 days after storage. Compared with the fruits not ripened with ethylene during the same period, these components
increased by 16.7%, 45.0%, and 35.0%, respectively. Moreover, 3 mL/L ethylene treatment had the best ripening effect
on fruits treated with 0 pL/L and 1 pL/L 1-MCP and 5 mL/L ethylene treatment had the best ripening effect on fruits
treated with 2 pL/L 1-MCP. Conclusion Ethylene ripening treatment after storage can accelerate the post ripening
process of fresh treated Huaniu apples, promote the recovery of fruit aroma components, and improve their sensory

quality and edible value.

KEY WORDS: Huaniu apple; ethephon; accelerate ripening and regain fragrance; aroma components; storage
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Table 1 Analysis result of the content of aroma components in 1-MCP fresh-keeping Huaniu apple treated with ethylene after storage (%)

0 pL/L 1-MCP 1 pL/L 1-MCP 2 uL/L 1-MCP
Ea Vi OmL/L ImL/L 3mLL SmL/L OmL/L ImLL 3mL/L S5mLL OmL/L ImL/L 3mL/L 5mLL
Eth Eth Eth Eth Eth Eth Eth Eth Eth Eth Eth Eth
ZBR TR 0.19 021 0.14 0.11 - - - - - - - 0.07
IR R 0.40 0.51 0.26 0.31 - - - - - - 0.33 0.35
ZTRPITR 3.00 2.16 0.79 135 1.17 0.19 0.54 038 031 - 0.51 0.62
3RO RS - 0.04 - - - - - - - - 0.01 0.03
B S TR 0.07 0.08 0.06 0.06 0.03 022 0.41 0.19 - - - -
THRZ g 0.01 6.85 577 6.65 1.67 1.36 1.34 150  0.54 1.02 1.14 139
SR 2.1 - - 3.03 - - - - - - - - -
R THE 0.14 237 3.03 3.30 0.10 0.16 0.20 1.95 0.12 1.19 0.09 0.20
2-FIH T R 7 R TiE 16.83 9.02 21.98 14.58 22.83 1426 2517 2236 2009 12.78 14.6 15.36
2-H3E T RN TR 0.98 1.23 1.48 0.67 - - 1.32 1.22 0.02 1.05 1.18 1.46
SR C R 6.69 7.44 9.00 7.45 422 4.90 2.76 2.53 7.51 5.03 1072 11.66
R 1.36 1.78 1.19 1.26 0.92 0.67 1.09 0.73 0.87 062  0.83 1.23
CRH iR 0.58 0.35 0.17 0.25 - - - - - - - -
T T TR 091 0.75 0.84 0.72 0.65 0.63 0.72 068  0.72 076 025 0.78
ZRCER 0.06 223 - 2.81 - 0.65 0.20 0.56 0.12 0.50 0.13 0.03
CLR TSR 0.39 0.41 0.36 0.37 0.35 - 0.97 067 029 029 028 0.31
IR C B 0.64 1.01 0.40 0.68 1.01 - 0.27 022  0.88 079  0.99 131
THRC TR 2.56 3.16 1.16 2.14 3.20 1.03 4.69 413 307 622 417 5.86
RN 0.05 0.14 0.15 0.18 0.10 0.02 0.08 0.05 - 004  0.10 0.01
2-FE T RO R 0.18 0.32 0.17 0.18 0.23 0.11 0.28 0.19 0.28 0.28 0.31 0.69
FIRATR 0.02 0.02 - 0.01 - 0.01 0.02 0.01 - - - -
LR iR 3.20 4.79 6.67 5.53 343 1.95 2.93 1.79 2.83 414 081 6.07
FRRC IR 0.22 0.06 - 0.06 - 0.02 0.07 0.09 - - 0.10 1.41
IEC 0.01 0.02 0.01 - - 0.03 0.01 0.01 - 002 012 0.06
+ T TR 1.03 1.18 1.70 0.01 1.04 1.40 0.67 1.63 1.51 268 053 1.49
SR 2.1 122 0.69 - 1.96 3.90 2.76 6.53 551 5.03 10.72 1.20 1.66
R T Hs 3.50 2.95 2.02 1.04 343 3.34 1.99 176 240 323 3.9 1.16
TS TR 137 0.95 137 0.18 1.15 1.52 0.71 2.52 1.14 1.26 1.41 0.52
2-FISE T 2.85 4.40 4.95 3.25 251 1.75 2.07 1.87 0.92 0.93 1.98 1.71
THE 237 297 3.93 8.77 1.62 - - - 0.70 1.15 1.58 137
1-J 0.24 0.84 1.20 0.62 0.16 0.14 0.18 0.16 - 0.09 021 0.24
2-PiE 0.15 0.32 0.39 0.36 - - 0.17 0.09  10.15 - - 0.15
IEC 8.68 6.80 7.63 7.68 - 6.79 732 654  0.15 796 1067  12.03
SR - 0.49 0.45 0.66 - - - - - - 0.01 -
12 - 0.02 - 0.01 0.09 0.05 0.05 0.01 - 0.03 - -
IETR 0.02 0.02 0.03 0.02 0.33 0.04 0.06 0.01 0.05 0.05  0.11 0.03
R 2-CURHE O R 0.03 0.02 0.03 0.03 0.08 0.14 0.12 009  0.19 056  0.60 0.47
S 0.39 0.03 0.02 0.02 0.23 0.55 0.48 004 044 038 051 0.09
S - - - 0.01 - 0.01 0.02 - - 0.02 - 0.01
R 0.01 - - - - - - - 0.01 0.01 - 0.01
EC 4.95 5.16 3.76 5.67 6.06 6.97 5.78 566 257 180 215 2.72
3 - - 0.03 - - - - - - - - -
(E)-2-C )i - - - 10.02 1495  17.31 8.86 802  7.86 1366 976 1473
2SI - 0.22 0.24 - - - - - - - - 0.09
BASS - - - - 0.03 0.02 0.03 003 001 001 003 -
I 0.13 0.18 0.28 0.12 0.01 0.01 0.03 - 0.12 - - 0.12
IET Uk 0.04 0.07 0.06 0.04 - 0.06 0.05 - 0.14 0.08  0.17 0.07
EA-Puke 0.09 0.16 0.09 0.08 0.12 0.10 0.22 009  0.15 0.07 020 0.08
(BRSO - 025 0.13 0.29 0.24 0.14 0.09 0.16 - 0.15 - 0.10
AFTR IR Tk 0.64 1.11 0.98 0.57 0.82 0.35 0.84 1.05  0.64 0.31 1.10 0.14
L T Tk 1.37 0.83 1.95 121 1.50 0.70 0.48 236 1.29 0.63 132 0.30
TN - - - 0.03 - - 0.02 - - - - -
1E Bk 0.14 0.13 0.20 0.11 0.11 0.20 - 012 025 0.13 013 0.10
P ik A T 0.58 0.71 0.87 - 1.45 0.66 0.08 0.43 143 0.55 1.07 0.81
+HkE - - 0.08 0.08 0.08 0.08 0.11 009 021 011 021 0.13
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