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Effects of countercurrent desalination process to the

pickled mustard tubers and saline solution
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Abstract: Compared to the traditional desalination process, the effect
of three—stage countercurrent gradient desalination on the quality of
the pickled mustard tubers was studied. The results showed that the
quality of the pickled mustard tubers treated by three— stage coun-
tercurrent desalination was better than others. It was found that the
total radios of pickled mustard tubers and water was 1 ¢ 2(g/mL),
1:1(g/mL), and 1 ¢ 1(g/mL) in the reaction level 3. 2 and 1. re-
spectively, desalting for 3 min, and the level 1 was confirmed to be
the best reaction among the three ones. In this case, the content of

salt, total acid and total amino acid in the pickled mustard tubers
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were 6.0% . 3.4 g/kg, and 664 mg/100 g, respectively, and 53 kinds
of flavor substances were detected. The content of salt. total acid and
total amino acid in the final saline solution were 3.2% ., 1.76 g/kg,
and 80.3 mg/100 g, respectively. Therefore, the final saline solution
could be used for the process of mustard tubers sauce. In conclusion,
this desalination process turned out to be more effective than the tra-
ditional one, and the quality of the pickled mustard tubers in this re-
action was better than those in others. Moreover, it could help to re-
duce the water consumption during the process and then could allevi-
ate the pressure of sewage treatment.
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Figure 1 Countercurrent gradient desalting process

flow chart of tuber mustard
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Figure 2 Total acid of different tuber mustard
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Figure 3 Salt content of different tuber mustard

treatment group
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Figure 4 The detection group of total ion flow diagram
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Table 1 The volatile flavor components of tuber mustard
G5 — ﬁéé’a’ﬂu‘ A X/ %
[6]/min  RACFRLA X B4 211 121 112
1 T 3.290 0.11 — 0.06 — —
2 SRR 94 T R 3.910 1.91 2.21 4.62 4.08 2.23
3 HokE 4.448 0.01 — — — —
4 ORUT B R AR TR 4,945 0.01 — — — —
5 T = 5.760 0.02 0.03 0.05 0.04 0.02
6 3T SR A R 5.940 0.01 — 0.03 — —
7 IEFEE 6.420 0.01 0.10 0.04 0.03 0.02
8 2,4 B MRS 6.600 0.06 — 0.03 — —
9 K 7.330 0.09 — 0.05 — —
10 F@F 8.690 0.01 0.96 0.14 0.15 0.10
11 2,4~ F R 10.140 0.02 1.26 0.19 0.18 0.09
12 3% 11.080 0.04 0.22 0.03 0.03 0.02
13 Ry 11.390 0.06 0.05 0.08 0.07 0.03
14 AW 11.830 0.10 0.07 0.18 0.16 0.05
15 1,6-C PIEE 12.190 0.06 14.20 0.74 1.15 0.89
16 R -2- T 12.400 0.07 0.11 0.19 0.20 0.13
17 %R 14.670 0.10 0.07 0.11 0.12 0.08
18 2-F T T 14.760 0.03 — — 0.16 —
19 2 —Jmm 14.770 0.01 0.35 0.12 — 0.09
20 THit—NEE 15.290 0.03 0.02 0.06 0.06 0.04
21 HEH R TN TS 15.970 0.03 0.47 0.18 0.10 0.19
22 1,4- "Wk 16.250 0.04 0.09 0.04 — 0.03
23 FMEETE 16.600 1.69 0.11 — — —
24 +—Mg 16.840 0.34 — 0.07 — 0.05
25 SRR L TR 17.000 0.04 2.29 3.14 3.76 2.03
26 H:mE 17.220 0.02 1.04 0.15 0.22 0.17
27 HCWEE 17.340 0.12 0.04 0.10 0.09 0.05
28 2, 4-TORUT H R By 17.870 0.02 1.26 0.17 0.22 0.12
29 AHm 18.970 0.02 0.18 0.16 0.18 0.14
30 -3 g 20.567 0.06 — — 0.02 —
31 2% ik 20.983 0.02 — — 0.02 —
32 HREEE 21.409 0.26 — — 0.06 —
33 ARIR IR = e LR 22.092 0.02 — — 0.02 —
34 P L R 22.940 0.85 1.45 1.13 1.13 1.24
35 - HE-1-SEpE 24.230 0.1 0.13 0.09 — 0.07
36 Ji-6-~F /\ i 4 e 24.370 0.23 — 0.19 0.16 0.25
37 [ 313 24.480 0.13 0.13 0.10 - 0.11
38 ETIHR 24.790 0.66 0.98 0.85 0.87 1.07
39 W9 R 5 4 R 24,930 1.29 — — — 0.64
40 MR EE 25.690 15.33 7.32 12.56 8.85 8.94
11 e T T R 26.210 0.32 0.66 0.26 0.25 0.32
42 MR 26.490 0.56 0.43 0.60 0.83 1.40
43 10~ — 4 ik 26.800 0.13 — 0.11 — —
44 APEEWER ST HEE 26.880 0.07 0.09 0.12 0.10 0.33
45 AR 27.150 17.49 16.66 18.27 21.34 27.21
46 MR R 27.880 5.22 0.86 4.31 3.30 3.16
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EN2HBEI0H X PR A A R 2 SR R T R R T 1 5 T
2k 1
g P — ﬁé’a’ﬂu‘ A 1/ %
[A]/min  RALFRLA  XF B4 211 121 112
47 @\ 28.200 0.01 — 0.02 - —
48 2,2-3F F R - (4-F BE-6-0 T ) 28,920 5.50 0.43 7.95 4.99 2.23
49 -2 dmmE 29.350 0.52 — 0.46 — —
50 HEIRAR & 9T 29.567 0.08 — 0.08 —
51 YR TR 29.640 0.29 — 0.29
52 b 29.750 0.32 0.85 0.65 0.73 0.32
53 YR W R 29.850 0.67 0.56 0.72 0.81 0.47
54 TWRRTR TR 29.950 1.37 1.06 1.97 1.74 1.35
55 iR W EE 30.130 0.10 — 0.59 0.17 0.10
56 i 30.310 1.13 — 0.48 — —
57 W 30.590 12.80 2.89 6.14 8.39 21.47
58 -9 U fige 4 e 30.730 3.73 1.25 1.40 0.93 -
59 MLJMER 31.010 3.35 3.39 6.27 2.98 2.40
60  WEASER 31.050 2.05 — — — 2.05
61  WHRER TR 31.110 5.38 4.77 7.43 6.59 5.42
62 MR Z M8 31.240 0.91 — 0.76 1.33 0.83
63 = 75 Bk Tk e 31.310 0.53 2.68 2.35 3.30 2.63
64  HHIRER & IR 31.630 0.72 0.14 0.75 0.49 0.36
65  2- T H-1-EEE 32.120 0.16 — — 0.32 —
66 2 TS g AR iR 32.510 0.03 1.21 0.82 1.01 0.71
67  2.3,4-=F K-3-IAE 32.770 0.03 — 0.17 0.06 0.07
x2 BREBEEMERKRYRAER
Table 2 The kinds of volatile flavor components of tuber mustard
Fh 2 AR/ %
U ) o
KALFRA XPHEH 11240 12140 2114 RAEA x4 1124 1214 2114
fis 2k 17 11 12 11 13 17.99 16.54 9.84 13.92 16.34
LS 12 5 5 6 7 3.02 5.37 3.40 0.74 2.50
ik 25 2 1 1 1 2 0.08 0.08 0.05 0.03 0.09
iy 2 2 2 1 1 1 8.12 5.52 1.69 2.35 5.21
[ ES 9 5 5 5 8 0.54 0.39 1.39 0.27 0.41
78S 12 7 11 9 11 33.90 38.58  26.05 57.36 36.00
Jie 2k 5 5 5 5 5 15.94 16.06  25.50 12.60 13.57
Bk A 4 4 3 3 3 7.84 1.99 4.53 4.28 7.88
THAL B 3 2 2 1 2 0.16 2.81 0.14 0.08 0.22
t® 1 0 0 0 1 0.48 1.13 0.00 0.00 0.00
] 1 1 0 0 0 0.00 1.69 0.11 0.00 0.00
wik 67 4z 5o 2 53 88.07  87.35 727  91.63  82.22
24 BEBEFZMZARTEERSE SRR B AR BR R AW A AR R E R RN AR .
BEMERWET SRS BB S BN SRR PR H 2B R0 s TR PRy 2 IR &R, B AT M A &l
ERRERRSMEZ D, R 3 AL R R P K P I e I 1) 1 S5 3 il 7 A I R 1 XUBR L 52 IR 2 R IR %

T ECRERR AR I o X LGB R TR 0 % e I AR O i AT LA
JEE £ A FE A P B R R R TR G b s D
6 2 T30 e Ak B X T O 5 4 S0t R Ak B R R R Y Y A
BABAFMRCR . Bk PR SRR R R E Bk — i
RIS R 2 BRI TR S LR i ok B ok D BOUL AR A
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Table 3 Amino acid of Desalination tuber mustard andsoaking liquid mg/100 g
J e B B2 4 B YU IR R
BAHEMR R
MERAE 1124 12140 2114 MR 11240 12140 211 4
Asp 24.79 15.83 12.19 14.53 16.15 0.69 1.76 1.66 1.46
Thr 37.37 5.49 21.81 5.44 5.49 0.27 0.60 0.57 0.54
Ser 37.32 25.51 23.68 24.81 26.78 1.53 3.00 2.71 2.65
Glu 216.40 153.56 118.81 148.25 137.84 6.95 17.91 16.11 14.90
Gly 43.79 25.69 19.91 23.82 26.60 1.37 3.53 3.49 2.85
Ala 206.13 120.03 88.68 114.43 115.00 6.96 16.68 16.55 13.08
Cys 117.79 42.07 34.43 41.84 42.95 2.01 5.12 5.09 4.33
Val 75.80 47.75 36.56 46.36 38.89 2.36 6.12 6.06 4.95
Met 33.57 9.78 7.71 10.22 10.86 0.43 1.34 1.31 1.01
Ile 48.22 29.30 23.41 29.64 21.21 1.14 3.94 3.67 3.05
leu 86.48 50.00 38.81 48.28 43.18 2.48 6.26 6.26 5.22
Tyr 40.86 33.43 30.20 34.95 31.67 1.39 44 3.31 2.99
Phe 112.96 64.20 77.17 85.54 66.16 3.28 9.04 9.38 6.61
Lys 22.93 18.81 18.88 22.64 2.84 0.00 0.00 2.16 0.26
His 30.40 16.12 19.73 24.32 18.36 0.84 2.98 2.94 1.72
Arg 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
pro 150.68 0.00 0.00 0.00 0.00 4.39 9.87 9.47 9.50
CMEIERR 128549 59755 57196 675.07  664.00  36.09  91.60  90.73  76.10
Xof HEA s L0 3 0 3 P 52 I R 19 5 et A% 4 0 A R I VR 1Y WK 1 ¢ 2,3 min; —FIRER R AR 1 1,

ARER
5 R AL PR S B M SEHE LE SR R B A — s R il =
B2 BCELGR UL HITE AR i i b Bl R 2 2R Ok M R M
2O AR AT LA B 5 A vk 4 L 9 BN R R Jm T K Tk
GEHEIR T2 LR TR L 08 A4 35 2 il 2 R DXL R R R A
M.
2.5 MEBERBEK(ZHHERER)NEFTHS
ﬁf‘?ﬂ}ﬁ“?ﬂﬁﬂ:?ﬂﬁ@ﬁﬂ,:ﬁ% il P L B R
B SR IERRARAT R T e 4n . HZ AR A B 8 R T IR AL R 2
T T2 A MERNGTERTH 3 ME. BRY
JBE SRR R T R S i T = R B B R
BRI S A 4.
3 &k
SR P 82 M5t k7 QAL B AR
DURY A0 B8 25 1F - 21140 BAL

S5 AR P 3 Y i B Y A
u\%ﬂ(tt(g/mll)ﬂ\jl P 2( 28
x4 BERERKZABEFRBBR)INERTHASSE
Table 4 After desalting tuber mustard nutrition ingredient

content of water

MR/ SRR/

TR oy

(g+ kg Q0 %mgeg b
Xf HR 40 1.32 0.69 36.09
112 4 4.34 2.20 91.60
121 41 4.36 2.15 90.73
211 41 3.20 1.76 76.10

3 min; HiF*%{H7KLiEQﬂm7KtK1 1.3 mln)&iﬂéﬂﬁx
JBEER 5 S R B DGR A R SR A AR O 6,020, B
3.4 g/kg, GWHNR EAE 664 mg/100 g, WIRY BT 53 Fh, ﬁ’ﬁ
18 55 Btk Ak 3 2 B R A S SR AR R R 7,69 %0, MR
4.81 g/kg, B IEMR BB 597.55 mg/100 g, XUKPI BTNy 42 Ff,
o8 T8 Ak 0L i1y 4 3 o UL A% e B R 2 L R R T R T
EHFERHZTE L — 4,

ol G e A PR FS AR G RV R AT L e R A L R
G L TR AR AL B e 45 RO . B B Bk 4 3 A S S BR R AR B
T30 10 DRI ST LA 88 o s i O e Y o R B R R R vk L L
PEGMERL RO ARRE RS T AT 2.5 54
A - ERON AU T BRAL A 3 A5 2 Ay . RAR MM 4 i 7R
D TR S T R A A 2 R AR T AR O OB
SEBLAR K 3K I 12 3Cg/mIDBEARE] 12 2(g/mL),
BAETTATAE K 6.775 X 10° t. B fift T £l b 38 2 /K (9 1 7
AR 07 v B AT RS B e S0 w2 | el A T E R R

JEATY SR 2 5 T X R T B R O TR O T A O
it B2 IR B AT 5T
2% ik

(1] 8 UM, bR, RAAm, % B8R SR Ttk 4 7= T 2 0t
LT P EE R EER . 2004, 4C1): 24-29.
(2] ERRE. WA EERMEA R 500N & A 192 Bk A 5
LI M58 5 & B iR AL, 2007, 7(T) .
<T%%‘ 182 )
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supplementation to a practical diet formulation on juvenile

channel catfish, Ictalurus punctatus. growth, survival, hema-
tology, innate immune activity, and lipid biochemistry[J]. Jour-
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