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ABSTRACT

The purpose of this study was to compare the of ash and minerals contents in different types
of soybeans (Baektae, Seoritae, Heuk Tae and Seomoktae) with different cooking methods. Raw,
boiled and pan—fried soybean samples were prepared by the Rural Development Administration.
Samples were digested by using a microwave and analyzed using ICP-OES and ICP-MS for
determining the ash and minerals contents. Ash content in four raw soybeans ranged from 5.07
to 5.59 g/100g. There was no significant difference in the ash contents in raw and pan—fried
soybeans (p>0.05). However, the ash content of boiled soybeans was 9 to 14% lower than that
of raw soybeans (p<0.05). The minerals contents of Baektae and Seomoktae were high and the
major minerals of various soybeans were K, P, Mg, and Ca, which accounted for ash 60.80-65.61%,
20.73-24.26%, 6.90-8.46% and 5.79-8.60%, respectively. The mineral contents of soybeans were
significantly different depending on the type of cultivar (p<0.05), but the tendency was not constant.
Because the process of soaking and boiling of soybeans made the soluble minerals elute, the ash
and mineral contents were reduced. And process of pan—frying of soybeans make Because process
of soaking and boiling of soybeans make soluble minerals elute (Ed- this section is very confused
and seems to have 2 sentences combined: please check your intended meaning), the ash and
mineral contents were reduced. As the soybeans are cooked by pan—frying, the water in the soybeans
is evaporated and the mineral content is concentrated or kept constant. These results can serve
as the basic data of mineral content during processing and cooking of soybeans.
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Table 1. Instrumental parameters of ICP-OES for determining minerals
Parameter Operating condition

Power 1000 W

Use gas Argon gas

Nebulizer flow 0.86~0.88 L/min

Plasma gas flow 12 L/min

Sheath gas flow 0.2 L/min

Nebulizer pressure 2.83~2.86 bar

Normal speed of pump 20 rpm
Ca 317.933
K 766.490
M, 279.079

Wavelength(nm) Pg 213,618

Mn 259.373
Cu 324.754
Zn 213.856

ACTIVA, Horiba Jobin Yvon, Villeneuve-d'Ascq,
France) & #4313 #9278 Table 13} 2t} 1
o 212l Eeledl, AlYE, Q2=+ Inductively

Coupled Plasma Mass Spectrometry (ICP-MS, ELAN
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Table 2. Instrumental parameters of ICP-MS
for determining trace minerals
Parameter Operating condition
RF power 1500 W

Spray chamber
Plasma gas flow
Nebulizer gas flow
Auxiliary gas flow
Dwell time

Sweeps per reading
Replicates

Delay time

Wash time

Internal standard
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50 ms
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30 s
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Table 3. Contents of moisture and ash in soybeans according to four cultivars and cooking methods

Proximate

.. Condition Baektae Seoritae Heuk Tae Seomoktae

composmon
Raw 11.18 £+ 0.05"%  10.27 + 0.04"° 11.64 + 0.00% 12.63 + 0.13*%
Moisture? Boiled® 58.65 + 0.40° 5891 + 0.13° 58.77 + 0.14% 60.59 + 0.03°
Pan—fried” 3.46 + 0.04 5.25 + 0.03 3.28 + 0.00¢ 3.83 + 0.01°
Adh? Raw 5.50 £ 0.02% 5.25 + 0.06™ 5.07 + 0.13% 5.59 £+ 0.01
° . Boiled 498 + 005 471 + 0.04° 455 +0.11° 485 + 004

(Dry weight basis)

Pan—fried 5.44 + 0.12° 538 + 0.02° 5.26 £ 0.03° 5.67 + 0.00°

D" All values are expressed as mean + SD of duplicate determinations.

2 ¢/100g

¥ Boiled: Baektae, Heuk Tae, Seomoktae; 100°C, 40 min, Seoritae; 100°C, 25 min
Y Pan—fried: Baektae, Seomoktae;110-125°C, 20 min, Seoritae, Heuk Tae; 110-1257C, 25 min
A°C Different letters in the same row are significantly different at p<0.05 level by Duncan’s multiple range test.

¢ Different letters in the same column are significantly different at p<0.05 level by Duncan’s multiple range test.
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Table 4. Contents of minerals in soybeans according to four cultivars
Dry weight basis
Baektae Seoritae Heuk Tae Seomoktae
Ca 29279 + 1.36™ 222.15 + 047 178.69 + 4.02¢ 243.07 + 3.50°
P 74321 + 11.67° 727.90 + 17.47° 644.99 + 25.13° 850.59 + 5.46°
K 2069.01 + 12.69° 2059.38 + 838 2041.24 + 49.05° 2160.54 + 4.87°
Minerals? Mg~ 287.92 + 4.79° 25039 + 2.52° 23681 + 097 241.96 + 6.69"
Mn 419 £ 0.07° 279 £ 001 3.05 + 0.03° 2.68 + 0.06°
Zn 486 + 0.27% 457 + 0.06° 508 £ 0.05° 501 + 0.02°
Cu 1.08 = 0.00° 1.12 £ 0.02 130 £ 0.02° 1.79 + 0.02°
Mo  541.18 + 834 17431 + 349 43.00 + 0.25¢ 195.89 + 0.66°
;riic:raISD Se 6.07 + 0.50° 629 + 0.69° 620 + 007 489 + 035
370 + 0.39° 350 £ 0.11° 3.60 + 0.36° 3.90 + 0.21°
Total Mineral” 3403.61 3268.48 3111.21 3505.84
Y mg/100g
2 4g/100g

9 All values are expressed as mean + SD of duplicate determinations.
4 Different letters in same row mean significantly different at p<0.05 level by Duncan’s multiple range test.
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Table 5. Contents of minerals in Baektae according to different cooking methods

Dry weight basis

Raw Boiled” Pan—fried”
Ca 29279 + 1.36%® 308.18 + 2.33* 26537 + 1.36°
P 74321 + 11.67* 737.06 + 147 659.26 + 9.51°
K 2069.01 + 12.69* 167247 + 1.4 2059.71 + 18.39*
Minerals? Mg 287.92 + 4.79* 262.95 + 10.66° 26598 + 3248
Mn 419 + 007" 431 + 025" 296 + 0.06°
Zn 486 + 027° 578 + 037 447 £ 0.05°
Cu 1.08 = 0.00* 1.04 = 006 099 + 0.00*
Mo 541.18 + 8.34° 387.60 + 0.80° 581.92 + 16.84
mff;jsz) 607 + 0.50° 782 + 029 872 + 089
I 370 £ 0398 486 = 052 317 £ 0.07°
Total Mineral” 3403.61 2992.19 3259.33
D mg/100g
2 1g/100g

9 All values are expressed as mean + standard deviation of duplicate determinations.

9 Boiled: Baektae, Heuk Tae, Seomoktae; 100°C, 40 min, Seoritae; 100°C, 25 min

9 Pan—fried: Baektae, Seomoktae;110-125°C, 20 min, Seoritae, Heuk Tae; 110-125°C, 25 min

A°C Different letters in same row mean significantly different at p<0.05 level by Duncan’s multiple range test.

Table 6. Contents of minerals in Seoritae according to different cooking methods

Dry weight basis

Raw Boiled” Pan—fried”
Ca 22215 + 047" 232.11 + 3.09" 233.69 + 1.04%
P 72790 + 17.47% 72378 + 6.16" 67270 + 21.86
K 2059.38 + 838 1634.73 + 0.91¢ 1955.93 + 30.03
Minerals” Mg 25039 + 2.52° 236.09 + 0.26° 25598 + 0.56"
Mn 279 + 0.01° 3.06 + 003 296 + 0.02°
Zn 457 + 0.06% 459 + 0.01* 466 + 0.02%
Cu 112 + 0.02° 112 + 0.02* 1.09 + 0.00*
Mo 17431 + 3.49* 13345 + 0.06° 15355 + 2.32°
T ~
mmr;jsz) Se 629 + 069" 6.28 + 097 560 + 1.04%
I 350 + 0.11° 6.57 + 0.26 221 £ 0.01°
Total Mineral” 3268.48 2835.63 3127.17
Y mg/100g
2 1g/100g

9 All values are expressed as mean * standard deviation of duplicate determinations.

9 Boiled: Baektae, Heuk Tae, Seomoktae; 100°C, 40 min, Seoritae; 100°C, 25 min

% Pan—fried: Baektae, Seomoktae;110-125°C, 20 min, Seoritae, Heuk Tae; 110-125°C, 25 min

A°C Different letters in same row mean significantly different at p<0.05 level by Duncan’s multiple range test.
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Table 7. Contents of minerals in Heuk Tae according to different cooking methods

Dry weight basis
Raw Boiled” Pan—fried”
Ca 17869 + 4.02%* 187.23 + 472" 183.29 + 347
p 644.99 + 2513* 598.45 + 1.74% 671.78 + 0.89*
K 2041.24 + 49.05 1697.59 + 31.90° 2042.60 + 8.17*
Minerals? Mg 236.81 + 097° 216.66 + 1.37¢ 24143 + 045"
Mn 3.05 £ 0.03¢ 317 + 0.04° 342 + 001"
Zn 508 + 0.05" 499 + 0.10" 514 + 0.01*
Cu 130 + 0.02 110 = 0.01° 1.23 + 0.00°
Mo 4300 + 025" 2694 + 331° 4847 + 2.16"
mzi‘:;z) Se 620 + 007" 695 + 028" 803 + 0.78*
360 + 036" 214 = 037° 214 + 0.02°
Total Mineral” 3111.21 2709.23 3148.95
Y mg/100g
2 4g/100g

9 All values are expressed as mean + standard deviation of duplicate determinations.
9 Boiled: Baektae, Heuk Tae, Seomoktae; 100°C, 40 min, Seoritae; 100°C, 25 min

5 Pan—fried: Baektae, Seomoktae;110-125°C, 20 min, Seoritae, Heuk Tae; 110-1257C, 25 min
AC Different letters in same row mean significantly different at p<0.05 level by Duncan’s multiple range test.
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Table 8. Contents of minerals in Seomoktae according to different cooking methods

Dry weight basis

Raw Boiled? Pan—fried”
Ca 243.07 + 3.507* 256.14 + 7.82* 24754 + 247
P 850.59 + 5.46" 734.84 + 8.19° 82431 + 25.76"
2160.54 + 4.87* 1683.20 + 1.93° 203332 + 30.90°
Minerals” Mg 24196 + 6.69"® 232.60 + 1.11° 24950 + 1.24%
Mn 2.68 + 0.06° 274 + 0.01% 275 £ 0.05*
Zn 501 + 0.02 534 + 0.04* 524 + 0.08"
Cu 179 + 0.02* 149 + 0.01° 149 + 0.02°
Mo 195.89 + 0.66* 101.05 + 5.47° 18353 + 845"
m;zjs” Se 489 + 035" 335 + 0.06° 501 + 057*
390 + 0.21% 1.16 + 0.04° 252 £ 0.12°
Total Mineral” 3505.84 2916.46 3364.34
Y mg/100g
2 4g/100g

3 All values are

CXpI’ESSéCI as mean

+ standard deviation of duplicate determinations.

9 Boiled: Baektae, Heuk Tae, Seomoktae; 100°C, 40 min, Seoritae; 100°C, 25 min

5 Pan—fried: Baektae, Seomoktae;110-125°C, 20 min, Seoritae, Heuk Tae; 110-1257C, 25 min

A-C Different letters in same row mean significantly different at p<0.05 level by Duncan’s multiple range test.
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