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< Abstract>

In this study, effect of heat treatment on phytic acid, phosphorus compounds, and
minerals in Korean soybean varieties was investigated.

Results were summarized as follow:

1. In the soybeans tested, protein content ranged from 34.6 to 44.6%, lipid content from
15.4 to 20.2%, fiber content from 4.8 to 6.1% and ash content from 4.5 to 5.9%.

2. Content range for phytic acid in soybean varieties was 1,300 to 1,542 mg/100 g and its
mean was measured 1,392 mg/100 g. With increasing of the temperature, the phytic acid
tends to be destroyed, especially at 60°C the loss was averaged about 20%.

3. Total phosphorus content in soybean ranged from 607 to 681 mg/100g and the
decending order of phosphors content in soybean varieties was Millyang> Hwangkeum >
Kwangkyo> Danyoup> Hill> Jangyoup.

It was also destroyed with increasing temperature.

4. Phytate phosphorus content range in soybean was from 315.6 to 318.0 mg/100 g and
decreased with increasing temperature.
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5. Inorganic phosphorus content ranged from 95.5 to 110.0 mg/100g and it was in-

creased by temperature rising among soybean varieties.

6. Phytate phosphorus to total phosphorus ratio ranged from 5.2 to 5.7 and decreased

by temperature rising.

7. The content of nonphytate phosphorus varied widely between soybean varieties and

decreased with temperature increase.

8. The content of calcium, iron and magnesium ranged from 15.7 to 25.7 mg/100 g from
8.8 to 16.8 mg/100 g and from 121.9 to 143.6 mg/100 g respectively.
The content of Mg showed small difference among soybean varieties. The change of

mineral content with heat treatment in soybean did not give any meaningful change

mineral content.
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Table 1. Proximate composition of soybean varieties

{Unit : %/100g)

3) Inoragnic phosphorus2| ¥

Inorganic phosphorus® pons®} guthries]

Solubie non-nitrogen matter

Ash
Observed Corrected Observed Corrected

Fiber
Observed Corrected

Lipid
Observed Corrected

Protein

Observed Corrected

Moisture

Variety

Observed

23.9 20.0

4.5

4.9

4.8

14.1 15.4 11.5

34.0

373

8.0

Millyang

39.9 34.6 19.0 15.8 5.4 4.9 4.6 4.6 224 21.7

8.2

Kwangkyo

271 25.7

5.5

3.9

5.8

4.5

18.6

18.6

113

35.9

9.7

Hill

5.8 25.2 27.0

44

6.1

20.5 19.6 3.8

434

36.1

10.2

Kwangkeum

23.8 23.8

5.1

5.1

5.4

17.3 17.3 5.4

38.3

38.3

9.0

Danyoup

27.3 27.3

5.9

4.1

6.5

20.2 3.4

19.0

44.6

36.0

10.5

Jangyoup

37.4 393 18.1 17.8 5.6 5.6 4.5 5.2 24.9 243

9.3

Mean

1) Observed values corrected to 9% moisture.
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= 29 phytic acid &8 335l4 ChangFs¥-L
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Table 2. Effect of heat treatment on phytic acid
amount in various soybean varieties
{Unit : mg/100g)

. Raw Incubation Temp. (°C)
Variet
Y soybean "5, 60 70
Millyang 1,351 1,190 997 942
Kwangkyo 1,542 1,390 1,099 1,029
Hill 1,18 1,059 733 694

Hwangkeum 1,143 1,023 797 963

Danyoup 1,310 1,201 978 963

Jangyoup 1,445 1,213 995 978

Mean 1,229 1,012 933 886
100 o—o Millyang

a Kwangkyo
Hill

*=—* Hwangkeum
Danyoup
#—4 Jangyoup

o (=} =}

Phytic acid degradation rate (%)

[+]
o

50
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Fig. 1. Phytic acid degradation rate during heat treat-
ment.
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Table 3. Effect of heat treatment on total phos-
phorus amount in various soybean varieties
(Unit : mg/100g)

Variety Sosgzvan Incubation Temp. (°C)
50 60 70

Millyang 681.7 624.3 583.4 588.3
Kwangkyo 647.5 611.5 610.3 610.3
Hill 631.4 582.5 577.3 568.9
Hwangkeum 656.6 956.6 576.7 576.4
Danyoup 638.3 581.1 579.7 587.7
Jangyoup 607.8 587.7 595.0 5234
Mean 6449 598.5 687.3 574.8
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Table 4. Effect of heat treatment on phytate phos-

phorus amount in soybean varieties

{Unit : mg/100g)

Table 5. Effect of heat treatment on inorganic phos-
phorus amount in various soybean varieties
(Unit : mg/100g)

Incubation Temp, (°C)

e Raw

Variety soybean 0 s o

Millyang 381.0 326.9 281.2 258.8
Kwangkyo 363.2 313.7 298.3 187.4
Hill 351.2 309.0 2527 237.3
Hwangkevin 372.9 302.2 263.4 246.5
Danyoup 361.5 290.2 281.8 273.7
Jangyoup 315.6 290.7 276.4 236.2
Mean 357.6 305.5 275.6 256.7

dok g7 Fa 3 ¥ A £HA2A total
phosphorus9] #teke dAe] 257} A43lo] el
tha Aol YAt AAMAH o2 ZraFE HH$E B

Edl, 50ColA Fgol 7 wel Zasiet,
60°Coll A= Faet Aol Wil E ot F7t Bl 3

Millyang

‘o
A

B
™ 3
- Y

Hill

Variet Raw Incubation Temp. (°C)
ariety
soybean "4 60 70

Millyang 110.9 115.8 128.7 131.0
Kwangkyo 87.4 112.9 113.3 119.4
Hill 95.5 99.3 119.6 121.2
Hwangkeum 100.7 103.5 111.1 115.4
Danyoup 98.3 103.7 107.4 120.1
Jangyoup 101.6 114.2 118.3 120.7
Mean 110.7 108.2 116.4 121.3

arb 74 geke] E3o™ 70Tl U, wedol

ke A 2oy FEHE dAY ol:
ik,

Total phophorus®] 40-60%% 2+=] 3}t phytate
phosphorus 38-& Table 40l 4] X uje} o] 1)

T
Danyoup

Phytate phosphorus/total phosphorus ratio (w/w)
2 o

Kwangkyo

Hwangkeum

Jangyoup

Raw

50 60
Incubation Temp.

70 (°

C)

Raw 50

Incubation Temp.,

Raw 50 60 70(°C)
Incubation Temp.

60 70 (°C)

Fig. 2. Phytate phosphorus/total phosphoyus ratio (w/w) of raw soybean and heat treatment soy bean.

o
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Table 6. Effect of heat treatment on nonphytate
phosphorus amount in various soybean

ool 38l.0mgez 13 ol EYm Fodo]
315.6mge 2 7}# wgke}, Phytate phosphoruse)

varieties (Unit : mg/100g)
dxejo] 2§ #H3E 2 total phosphoruse) =
Variety  (Raw ~_Incubation Temp. (7C) 3t A Y3t ol L7} A5l Wt 2asted,
S0 60 70 239 AolE Tgdo] 50CA Fhg o] LR
Millyang 300.7 297.4 302.2 329.5 o}, 60Co A= oko), 70T A= o] slg g
Kwangkyo 284.3 294.1 413.2 322.9 o] ZtAshgich
Hill 286.2  273.5 3245 3315 o b o ) o shere £oo
Hwangkeum 283.7  294.4  313.3  329.9 44H4 2.2 phytate phosphorus®} @3¢ 5+
Danyoup 276.8 2909  297.9  315.0 FEol wel 4=a abolsl glgol RuEY e,
Jangyoup 2922  297.0 3186  297.2 Chang5292 |59 phytate phosphorus ¥ 3-¢&
Mean 2873 291.2 3117 3225 3.06mg/g> 24 total phosphorusell 3t ulge]
70%z2t1 2135527, Lolas5*¢ Leans] 7%
21 Millyang Hill | Danyoup
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Fig. 3. Inorganic phosphorus/total phosphorus ratio {w/w) of raw soybean and heat treatment soybean,
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Phytate phosphorus/total phosphorus ratio:
Fig. 2014 2 whe}zro] 5.2-5 7019l 0nf, 44
& dAe] 2x) Agdtel wely L3t A
= B3k ol9t 2 AnE phytate phosphorus
o) ztaFol mata] AR Hoz wope 50C ¢}
60Tl A, B& 60T} 70CAH 7t Eo] 74k go
o, agte 58 vad FYsA H 8t gl o},
Inorganic phosphorus¢] % ere F5ol o}
95.5-110.9mg/100 g>. = ®ako] E1 ¥o] 7 g
skert £Fol whe} & slol: gigich @4 in-
organic phosphorus®] ¥ £xof ofjg A
< B 257} A5dl wet Exo) FA gl F7}
Hedl, olAL dxeste Sat phytic acid & 2ko)
#4822 inorganic phosphorusslefo] 7+ A
o]t} (Table 5).

€ A¥elA inorganic phosphorus®] £7}§<
2l 50CoNH HE 7.4%, 60C, 7.7%, 70°Co|A
= 5.4% 3% F7}59d}. % total phosphorusel]
¢ inorganic phosphorus®) ratio®] dxz|o) 2
& s 54 vlag AL Fig 39 2o}, =
+%°l =2} inorganic phosphorus/total phospho-
rus ratio®] F7hEo] 5ol we} i sfolE 99l
ot AAHoz 2} AedozA Fotale
FE Bch, 59U ¥ 53 Yo| 2ol g
o] ¥skeh,

Nonphytate phosphorus #take] E3w o o3
2ol o) W85 ¥l Table 63 7c}, = Exuz
£ 276.8mg-300.7mg/100g(% 7 287.3mg/100
g) 224 FFol ule} o]t giglony, AsmHon
DA 227 A5l utebd Zobsle Agke n
fedl, BE F7HEg w1 50CHA o 1.3%,
60Col 4 7.8% 28] 70°Col o 10.9%7} Z7}x)
v, ole} 22 732 inorganic phosphorusel 7+
<+ £84 o] i3+ Aol 7wty 2 2 A

®, 53| phytate phosphorus &&ke] 7}4 Zo)

—o‘ *
T+5 2obE A%e nyo
4. R4 Hy

Ao 5 W Aol o3 £r48F Ca,
Fe 3l Mge| W85 2w Table 75} 2}, =, Cagl
T UL 15.7mg-25.7mg/100go 2 £3o)
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o2} el Aol Alstgl o, weokst gho] zat
25.5mg ¥ 25.7mg/100go.2 4] 74 Eokw gt
sl o] 15 mge]sha 1 ghako] whokel,

Fe ##2 %ol =2} 8.8 mg-16.8 mg/100 g2
2 o]z} Al3tdom Mge| 121.9-143.6 mg/100 g
2.2 5o vhel Wiy} Ao

B o] F R4 E4 %ﬂﬂ 5o A2 9FL
2rl, Cadl 4% Ao wWislhrt giglon, Fexds
5o Fat Aol o2 Feprlol o)) 3}
ol £ & dtdl, olohge AL h59 Caol
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e ATE Lo 0CAAE FE7b qo|=
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OL‘: A FPg ove 7474«1 18-S e
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=% %PE%SML ol@ i x4 v} glr}, Phytic
acidv F714% #3t ohie) whAns ¥4 5
FAT 4 glon, F71439] o4& A=
-2 phytic acid ate] ofie} fibesx #Hr}iat ojdk
£ = Atz § Erdman®9] En& §-9& ubsiel,

v, 2 =

¥ A7+ dF4F HF9 phytic acid, phospho-
rus compounds ¥ F-7]4 8- dxe] Lxo gk
+ ZAse o,

1. AT el ekl 34.6-44.6%, A
< 15.4-20.2%, A F4 & 4.8-6.1%, 3 ¥ &
4.5-5.9%°)3ic},

2. Phytic acide &%l w2} 1310-1542 mg/100
go2 Wi 1329mgelgich. dAMe Lxo =i
phytic acid?| Wish= =7} A4 aepd i
e A% 2ied, 53 60T HF 20%=
ZHaFo) 743 Fch,

3. Total phosphorus®] #&-2 607-681 mg/100
g2 F5Y ¥ S>> Ha>dg>d>A
A9 +#4 deow, dAe 27t A5l FiaE

rir

7A%E 2ok,

4. Phytate phosphorus % & & 315.6-381.0
mg/100ge.® dxe =5t A5stees ztast
Ak,

5. Inorganic phosphorus 3 2 -2 95.5-110.9
mg/100 g2 2 FFol wel & Aol7} Hlor] A
g L5271 Ae el e} b= gl

6. Phytate phosphorus/total phosphous ratio+
5.2-5.7 °|l.oH, AA e 257} 45l whe} 7
48 9 =}, Inorganic phosphorus/total phospho-
rus ratiow 1.1-1.98 A8 257} A3 wa}
Z7rekd e,

7. Nonphytate phosphorus &2 276.8-300.7
mg/100 g2 A FFol whel Ael7} gow dxz)
TE7t Aol welFotslisd e,

8. Ca, Fe s Mge| @82 27 15.7-25.7mg/
100g, 8.8-16.8mg/100g ¥ 121.9-143.6 mg/100
g2 24 Cast Fer E%o we} Abolst gl o} Mg
T F59 Aolrk Aglor Ax Aoz dxjeld] o
& 3= glade,
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