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Abstract:Color is one of the most important quality indexes
of vacuum freeze —drying green asparagus.
Blanching and soaking treatments are studied in
this experiment for green —keeping effects on 1
vacuum freeze —drying green asparagus. The
changes in nutrition under different blanching were 1.1
studied by the U;(12°x6) uniform design, and the
effects of green —keeping after different green —
keeping treatments were studied by the L(4°)
orthogonal design. The results show the following
optimal  conditions: cutting length of green — 24—
asparagus was 5~6 cm ,and the best blanching
treatment was blanching green—asparagus at 85~
90°C for 3.5~4min; concentration of Na,CO; was
0.3mol/L, and soaking time was 40s;pH of 756PC(IV) pH211C
green —keeping solutiont was 7.5, in  which
concentration of Zn(CH,CO0), was 200mg/kg and BS214D
that of CuSO, was 50 mg/kg, and the soaking
time was 8h.
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2.1
1.2.3 211 Up(122%6) 3 3
Zn(CH,CO0),  CuSO, GAS c
[4]
Zn Cu™ ——488.91+10.44x,+12.30%,4+0.76x,—0.53x°—0.10x,%,—
Na,CO, R07x,°+1.50x;3x,—1.67x5>
40s Na,COs F Pr=0.0059<0.05
40s'® Na,CO; pH
1 Un(122x6)
1 2 3 4 5 6 7 8 9 10 11 12
“ (cm) 1 2 3 4 5 6 7 8 9 10 1 12
% (C) 75 80 85 9 95 100
% (min) 25 30 35 40 45 50 55 60 65 70 15 8.0
2 L4y
A Na,CO, (mol/L) B pH C Zn(CH,COO0), (mg/kg) D CuSO, (mg/kg) E (h)
1 0.20 6.5 50 50 8
2 0.25 7.0 100 75 12
3 0.30 7.5 150 100 16
4 0.35 8.0 200 125 20
3 Un(126)
“ m)  x ©  x (min) Ve (%) (%)
1 1 1 3 85 8 6.0 28.13 21.46
2 2 2 6 100 3 3.5 66.09 77.96
3 3 3 3 85 11 7.5 23.17 24.10
4 4 4 6 100 6 5.0 59.94 62.79
5 5 5 2 80 1 2.5 80.79 85.17
6 6 6 5 95 9 6.5 62.04 71.08
7 7 7 2 80 4 40 76.42 81.29
8 8 8 5 95 12 8.0 46.87 47.63
9 9 9 1 75 7 5.5 72.91 78.96
10 10 10 4 90 2 3 73.32 86.69
1 1 1 | 75 10 7 68.53 76.32
12 12 12 4 90 5 45 74.68 83.53
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SAS
x,=6.03 x,=87.82 x;=
2.94 83.74
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87.82°C 2.94min C
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3 SAS

$=—1430.55+42.08x,+31.69x,—2.12x5—0.7 1x,~0.42xx,—
0.16x,°+1.41x3x,—11.13x4?

F Pr=0.0203<0.05
SAS
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85 90
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5 L4
A B C C E 1 2 3
1 1 1 1 1 1 6.3 65 7.1
2 1 2 2 2 2 6.5 52 54
3 1 3 3 3 3 44 6.1 56
4 1 4 4 4 4 5.7 63 52
5 2 1 2 3 4 36 54 47
6 2 2 1 4 3 22 41 37
7 2 3 4 1 2 7.6 63 7.6
8 2 4 3 2 1 5.9 64 6.7
9 3 1 3 4 2 5.7 6.1 64
10 3 2 4 3 1 6.9 5.1 6.3
11 3 3 1 2 4 6.5 64 6.0
12 3 4 2 1 3 6.9 57 6.1
13 4 1 4 2 3 62 63 79
14 4 2 3 1 4 5.8 6.1 55
15 4 3 2 4 1 7.3 84 7.1
16 4 4 1 3 2 5.8 62 6.7
6
F
A 10.11895833 3 3.37298611  7.31%*
B 11.71062500 3 3.90354167  8.46%**
C 4.26562500 3 1.42187500  3.08%*
D 6.94062500 3 231354167  5.01%*
E 12.12729167 3 4.04243056  8.76%*
14.76666667 32
59.92979167 47
11
2.2.1 Na,CO; 7 s
Na,CO;
Na,CO; 0.35mol/L
Na,CO;
0.3mol/L
0.3mol/L Na,CO;
0.35mol/L Na,CO; 0.3mol/L
7 Na,CO4
A A4 A3 Al AZ
X; 6.6083 6.1750 5.8583 5.3500
(5%) a ab be c
2.2.2 pH 8 pH
pH
7.5 pH
pH 8
pH 8
Zn*  Cu** OH~
pH 7.5
pH 7.5
223 Zn (CH,;COO), 9
Zn (CH;COO0),
200mg/kg Zn(CH;COO),
Zn2+
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8 pH
B B; B, B, B,
X; 6.6083 6.1333 6.0167 5.2333
(5%) a ab b c
9 Zn(CH;COO0),
C Cy C, Cs G
X; 6.4500 6.0250 5.8917 5.6250
(5%) a ab ab b
10 CuSO,
D D] Dz D4 D3
X; 6.4583 6.2833 5.6833 5.5667
(5%) a a b b
11
E E, E, E, E;
X; 6.6667 6.2917 5.6000 5.4333
(5%) a a b b
Zn(CH;COO0), 200mg/kg
224 CuSO, 10
CuSO, 50mg/kg
CuSO,
Cu2+
CuSO, CuSO,
50mg/kg
225 11
8h
8h 12h
8h
3
5~6¢m
85~95C 3.5~4min
Na,CO; 0.3mol/L 40s

pH7.5 Zn(CH;COO),

200mg/kg CuSO,
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