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Abstract

Effects of blanching and salting for the pretreatment during frozen storage condition were investigated and

optimized the salting condition on the activities of peroxidase and lipoxygenase, the stability of vitamin C and

color, moisture content and hardness in immatured soybean Before frozen storage, pretreatment processing is

necessary to extend the shelf-life of vegetables. Salting condition of 2% for 180min treatment led to maximum

inactivation of both lipoxygenase and peroxidase while blanching can more inactivate for lipoxygenase. Salting at

2% for 180min resulted in the highest amount of vitamin C remaining in the immatured soybeans after 6 months

storage. The color of the immatured soybeans were severely changed after 6 months storage, while the color of
salted soybeans at 3% and 180min treatment was similar to fresh products. Moisture content and hardness were

reduced with addition of salt.
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Table 1. Pretreatment conditions for vegetable soy-
beans before frozen storage

Salted Salted Salted Salted

Lot No. concentration time{min) Lot No. concentration time{min)
1 Untreated - 6 2% 60
2 Blanching - 7 2% 120
3 1% 60 8 2% 180
4 1% 120 9 3% 60
5 1% 180 10 3% 120
11 3% 180

Peroxidase2} Lipoxygenase &HAd

Peroxidase$} Lipoxygenase®] TAl-L Chen F9| H
A w2l ZAR3AT F E4FF2 A 10023
0.4M sucrose <42 2 0.05M Na,HPO, £A(pH 65)%
o] o] £ 200mle]l o] o]Z  homogenizer
(Nissei, AM-7, Japan)Z o|&3to] 258 F< vhgsgh
% cheesecloth® o3 A|Zth o] ojRo] Tween-202
olBol 25%(viv) %ol HA Hrtste]l 4ToM 147H
oeket &, 30% E9F 20,000rpmolA FAEF K
A B 4AAE glasswoolZ AFAA HA

Peroxidase@-A1-2 470nmoj| A guaiacol?} H0.E 7]
AR Ag3te FFE W2 23U F 0.IM
KHPO,(pH 6.0)$} guaiacol8 0.5%(vfv), 30% H0:
L9 0.008%(vVE X2 EFT F 08 BT o
Hketn oj7)e) F%3 HARE AHJ}Ste) peroxidase
242 ZAHYC o] o peroxidase¥ AL 12T F
Fre] Wah(1.0/min) S 1 AT (arbirary wnit) 2 A
At 1eln BA2Te peroxidase @A & 100%E
71859tk Lipoxygenase @42 & 0|23 8 F/FF
10mld) 7]1AgR o2 AL-E= linoleic acid 157.2p09)
Tween-20 157.24F ¥ ¥ 10N NaOHZ AA A|z)
% o8 o] ZE4Z SomisEA AL o &
AL 02M NaHPO, (pH 7.0)2Mo = su] 3 A35tq]
24N FF=E SAsHTh 2123 lipoxygenase
gL 129 FHxe #I(IOmnE 1 499
(atbitrary wnit) 2 A atgct 12l 5484 L 2%
zZ} AREL FAYTL Hmalged, o] o £Ag
79 lipoxygenase@44-& 100%2+3 7+A 813 th.

Vitamin C Xz}

Blel9l ¢ AZL AlE 5gol 5% metaphosphoric
acid 50mlE 718te) mtdE F FieM 247 FF
#3 Toyoslz] No. 22 ofushe] 21415 2](10,000rpm
X 15min)3tQJch. AA NS Al Cys  sep-pak(Water
associate Co)E FHAA EEES AASL 045m
membrane filter2 o3} 5le] ojm} e} 2miE HPLC #4
NEZ FQckB). olm ARSI HPLC
Table 29} 2t}

paze

Table 2. Operating condition of HPLC for ascorbic
acid analysis in immature soybeans

Items Condition
Instrument Waters model 510
Column - Bondpak C18

, 0.002 M Ammonium
Mobile phase phosphate
Flow rate 1.0 ml/min
Injection volume 5u
Detector Absorbance(254 nm)

Color =3

29 J1AA ME= Minolta Chromameter (Mi-
nolta, Model D25, Japan)S o]&3}e] Hunter color
parameters(L, a, b, JE)& ZA s THO). 28] color
differece values (4E)= W7o Axz olget 2
o] AlAtEgct

AE=\ (L— L, )%+ (a— a,)%+ (b— b,.)*
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Fig. 1. Peroxidase activity in the vegetable soy-
beans salted under various conditions at
-20T storage.
A : Before storage, B : 6 months storage.
Lot 1: Untreated, 2: Blanching, 3: 1%, 60min, 4: 1%,
120min, 5: 1%, 180min, 6: 2%, 60min, 7: 2%, 120min,
9: 3%, 60min, 10: 3%, 120min, 11: 3%, 180min.
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Fig. 2. Lipoxygenase activity in the vegetable soy-
beans salted under various conditions at -2
0T storage,

A : Before storage, B : 6 months storage.

Lot 1: Untreated, 2: Blanching, 3: 1%, 60min, 4: 1%,
120min, 5: 1%, 180min, 6: 2%, 60min, 7: 2%, 120min,
9: 3%, 60min, 10: 3%, 120min, 11: 3%, 180min.
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Fig. 3. Moisture content in the vegetable soybeans
salted under various conditions at -20T
storage.

A : Before storage, B : 6 months storage.

Lot 1: Untreated, 2: Blanching, 3: 1%, 60min, 4: 1%,
120min, 5: 1%, 180min, 6: 2%, 60min, 7: 2%, 120min,
9: 3%, 60min, 10: 3%, 120min, 11: 3%, 180min.
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Fig. 4. Vitamin C content in the vegetable soy-
beans salted under various conditions at
20T storage.

A : Before storage, B : 6 months storage.

Lot 1: Untreated, 2: Blanching, 3: 1%, 60min, 4: 1%,
120min, 5: 1%, 180min, 6: 2%, 60min, 7: 2%, 120min,
9: 3%, 60min, 10: 3%, 120min, 11: 3%, 180min.
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Table 3. Color values of immatured soybeans salted under various conditions

Miwon Seoklyang
Before storage After storage Before storage After storage
L a b J4E L a b AJE L a b 4E L a b AJE
Lot1 6358 -1754 363 - 5628 -14.64 2841 1113 6422 -1867 3951 - 5016 -1499 2962 1757
2 6382 -1695 3787 169 5714 -1455 3691 713  61.61 -17.64 4056 3.00 4953 -1455 4019 1527
3 676 -1893 3682 170 56.00 -15.07 3374 837 6392 2018 3720 278 4879 -1528 3018 18.35
4 6572 -1812 3610 223 5687 -17.31 3778 688 6311 -1887 3673 3.00 5052 -15.03 28.64 17.86
5 6540 -19.03 3854 325 5630 -11.73 2936 11.62 6202 -1928 3552 460 4957 -1544 3054 1748
6 6158 -17.64 34.66 259 5529 -1464 3130 1011 6356 -1951 3609 358 5206 -17.45 3564 12.82
7 6316 -17.69 3583 065 5890 -1525 3252 634 6454 -19.09 3791 168 5338 -15.06 3050 14.55
8 68.65 -1852 3443 549 5762 -13.18 3277 818 6332 -1821 3695 275 51.91 -14.01 2893 16.63
9 6851 -19.66 3598 538 5895 -1525 34.85 537 6091 -1921 3919 336 5516 -14.00 3238 1244
10 6877 -17.87 3679 522 5648 -1623 3534 728 6423 -1920 3670 286 49.79 -15.95 3255 1625
11 6436 -17.09 3544 125 5964 -17.24 3599 396 6234 -18.03 3867 216 53.63 -1604 3459 11.96
Lot 1 : Untreated, 2 : Blanching, 3 : 1%, 60min, 4 : 1%, 120min, 5 : 1%, 180min, 6 : 2%, 60min, 7: 2%, 120min,

8 : 2%, 180min, 9 : 3%, 60min, 10 : 3%, 120min, 11 : 3%, 180min.
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Fig. 5. Changes in hardness of vegetable soy-
beans salted at various salting conditions.
Lot 1: Untreated, 2: Blanching, 3: 1%, 60min, 4: 1%,
120min, 5: 1%, 180min, 6: 2%, 60min, 7: 2%, 120min,
9: 3%, 60min, 10: 3%, 120min, 11: 3%, 180min.
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