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=2 g% I8 FFAMARY 3h1Ql phytic acidE 74aA17]7] 48 AL AAAIZ HFE micro-
waveZ 7}& x| 2]5}4] phytic acid 2 phosphorus®] 3t #1315 #&sgch ddF, 92lF 2 Amsoy?| phytic
acid 2o 47 GAYTE 1gZo) 1919mg 1838mg 2 1673mg o] AUUTh 7FEA o] HojH
wa} Foll §-49 phytic acid ¥ phytate phosphorus #Fe FaisheE S HAX, 58 7HEA BT,
ohel 2 2 Amsoy9] phytic acid 7482 Z+zh 2629%, 24.85%, 23.72%°1th ©HUFE 121ToA 3083
autoclaving *]2]8t90-& 1 phytic acid 2 phytate phosphorus®] 7H2&2 1862%} 1695%% microwaveZ 5
A 3tYS Wyt AR Aot T £E 323} microwave 7tE S 7 ote] BAE FEHF GO FETE
phytic acid®] Zr2 &7} Zith B7bA) g&Ao) 1243 A AZIF- 483t 7FE XAl phytic acid®] #a&2
25% NaClo| Al 2452%, 2% NaHCO:ol| A 2662%, &3 F-4NMSS)oNA 2847%2 FFH2] 2153%H 0t o1t
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Ttk v tiFe Zdshe Alkte] 28 4
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¥ YA AR EAHAE LA T lipoxy-
genase® FF3IL 3lo] o]E AR AAEZ T A
Aol a5l lh? ? o]5 F phytic acid (myo-
inositol hexaphosphoric acid %+ myo-inositol 1,2,34,5,6-
hexakis dihydrogen phosphate) Zx}o] Wol= 3]
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Ca == Mg9 ¢l phytin®] B2 &g} 121y phy-
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-&o A incubation Z autoclavingS A}Z-Su] phytic
acid®] Agko] ZtAHtin B sty th Tabekhia 5%
= 853 APoNAM cookingRTHs Zols} phytate]
2o o] 3ol st} de Boland 522 pH
62] 8 FoA 43 hexaphosphatew autocla-
vingell 2J3] GA EHAT & o)} F/HF FE
phytic acide= 115CoA 2A13F M E & st % 5~25%
Ax gh FHHA gevhal P

F Lol phytic acid7} F7129] A F5E JA
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2stE s e A= gou dikEAe aRE e
Ae Fe&E Za ivha gt

Microwaveol] 2]3} 7}g7l&L A ate] U£Q mic-
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PE BEH7] g 7tE&=rt W21 JMde] dF
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ol BlaX 9 Jgie] SHrt 1 HFo] A MES
Nd1E2A 28, dE, AR, UXY], 571, A4,
A B AdFHoem EYA ol§HA JYopBE P

Yoshida 2% EAA#AE EEA4s 2717
218te] microwaveE ©]83t= A tocopherole] FF
W3lE #A@st9rt Hafez S0 microwave 3|29
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Table 1. Proximate composition of soybean varieties

o
Ho

(unit: g/100 g)

Varieties Moisture Crude protein Crude fat Crude fiber Crude ash Nitrogen free extract
Danwon 85 389 22.8 6.2 59 177
Marly 95 375 210 6.0 5.7 20.3
Amsoy 111 36.1 224 52 48 204
Table 2. The content of phytic acid and phosphorus in soy- 70
beans (unit: mg/g)
60
- L Total Phytate Inorganic

Varieties Phytic acid phosphorus  phosphorus  phosphorus ;50_
Danwon 19.19 6.70 623 047 ~ 7
Marly 18.38 6.60 6.36 025 0 40 /’
Amsoy 16.73 5.27 499 0.29 g 30 o

E /

2 20+
Tha]Z 1838 mg, Amsoy 1673 mgl 2 TFoly 7 2
Fol o ol 4510} YT Table 2). Total L phytate 0/
phosphorus & JA] dgFoly el o ©ol 0
3e5o] ¢1en inorganic phosphorus FHLE Tl o 1 2 3 4 5 6 7 8 9

FolAd M #A deksth

Desphand 5-?2-& Small White, Sanilac % 5ol phytic
acid7} 11.6 mg~275mg/g 3= o Jvkal K
sk 38 =259 phytic acid o] #ale] 7
zWo wWekFd 135mg B 154mg 3T 114mg,
99 132mg/g A= TFF Hol dvka Haudtgow
¢r e GEjFY 135mg/g A= FRHEHO Uk
Bagh gled B Ao Afde AEs gAd
Aejoleg g BAgd FH AY dAHE 2
Folrt.

Microwave heating AlZioll & tiFo| FAHHS

1247t AR AR AlE 60gS 2709 petri dishol] 3}
AR AAFHoIYE AAHAANA 1~88 F
ot 7tg3ha A FA ZAa&S ST A= Fig 19
Zt} 71g 187HRE AA3] ZAasitirl 2~587 9
TAZRAE 343 dojuk FAZEELS A 60%
o]2#t}. Yoshida 522 FEZF 49.7%% thF 50 gS
4% 7tgEde 110C A=rt JAY FEEEF 85%<1
5 170C o)A o2 F43] gzitia By on
BADAEL 28 oY 24%, 68 o] 52% A=
Zasy FREIGF] ¥S4E FALAES A

Baatgch

Microwave heating AlZte| &k

12A17F AAAZ] AEE 0, 1, 2, 3, 4, 587t microwave
heating *12]3l12 9 phytic acid, phytate 2 inorganic
phosphous®] & 3tE #F3}9 o). Phytic acid (Fig
2= 71d 387 ¥H A gol AXM 438 A) phytic
acid9] e 99T, 2T ¢ Amsoy’t 47 1506
mg, 1471 mg 2 1396 mge 2 21.53%, 20.83% 2 16.59%

EXPOSURE TIME { min )
Fig. 1. Effect of microwave heating on the weight loss of soy-

beans soaked for 12 hrs. @—m, Danwon; A—a, Marly; X—%X,
Amsoy.

A% 74438y} Phytate phosphoruse] 7HA& (Fig 3)
w3 phytic acid®} 2 AFEE HHow 4% A
a3 7Ha]E 2 Amsoy?] phytate phosphorus -2
500mg, 523mg ¥ 421mgo = 27t 19.73%, 17.78%,
1541% 229 Aoz vEhyth 3 inorganic phos-
phorus®] & (Fig. & A XS 5ol whet F4 3]
Z7Veke %S Bt

Hafez $9<& tJ5E microwave® 1587 719 A
sgem o 50%2] phytic acid7t ZAEHAEH o] AL
phytic acid7} WA® @R A7 At AAEH7] o
o] o} e} w35 7] wjFo]2} 3k inorganic phospho-
rus7} F23] Z7}8tE o]f+ inositol] di, tri, tetra,
penta, hexa phosphorus7} #3815 7] wjFo)gta &ch
B AFGAE 71EA1E -] @t phytic acid 2
phytate phosphorust 7438 ZA%-E B2 inorga-
nic phosphorust phytic acid”} E3jgl| wet 73]
Z7V et AFES B4

igteo ot Tidxial Fuielel Hiw

DTS 121C9 JigkEddA 5~3083 7tEA st
o} phytic acid 2 phosphorus 3329 F3slE #
2313 (Table 3), microwave & a3}¢} vlaEA (Fig
5) 3l 583t & 3lHS 0 phytic acid ¥ phytate
phosphorus®] ¥Fe EAUF 1g3 1745 mg¥ 625
mgo 2 AL 633%9 660%) ETIAT HalAl
7+ 3022 ZA 39S dolx phytic acid ¥ phy-
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Fig. 2. Effect of microwave heating on the content of phytic
acid in soybeans. @—®, Danwon; a—a, Marly; ¥—3%, Amsoy.
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Fig. 3. Effect of microwave heating on the content of phytate
phosphorus in soybeans. B—M, Danwon; a—a, Marly; ¥—%,
Amsoy.

tate phosphorus®] &2 1561 mg¥} 517 mge & mic-
rowaveZ 5% ]39S ulo] 1338 mgHth &3A 0]
%3t ). Ologhobo 5392 105C ol A 2083} autoclaving
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Fig. 4. Effect of microwave heating on the content of inorganic

phosphorus in soybeans. B—M, Danwon; A—a, Marly; X—3X,
Amsoy.

Table 3. Effect of autoclaving on the content of phytic acid and

phosphorus in soybean (Danwon) at 121°C (unit: mg/g)

Heating time o Phytate Inorganic
(min) Phytic acid phosphorus phosphorus

0 1911 6.26 045

5 1797 582 0.87

10 16.94 545 141

20 16.72 530 135

30 15.61 5.17 151

8A]7boll = 60.20%, 59.26% = 60.32% = Hu7t I
71 38 tap watert) 0.5% NaHCO; &) 2 %32
59 Z717F AL EZASFE YAETU wgTn
Rustgded EAFNA Amsoyd 7] FEEF &
=7 MEAT ggFoly wElgrg =7 7] |
5ol Aoz AztEr) A 5 ZF X 847t ojujl
FRESFVE B 2E3S o4 5 AUk

Fig. 7914 B nke} o] 15%, 30%, 45% 2 60%2]
SRS 2= TS 487 79 AE sk e 271
FHEFFo] FE&4E phytic acide) FraEFH7E FA
velygth olgd dAae AEFFY wud, A, v
38 5o ARED B 737} (P Eoe] gla v ol
A7) wFol| FEFF] BE FF 2EE Fo|A F
£ 3eA7ed o B energy® F2E 3] W
A 2ot a8y sEFFo] ReyE A 2
He #@4o] yevnz 5§ HAAHY glo| micro-
wave heatingS dul= A 7o) g AS=E
A2} ghet.

o 8Mof| EXIAIZ! tHFS microwave heating &1t
BAE L 25% NaCl, 2% NaHCO; 2 EF F&4M.
SS.: 25% NaCl, 1% NasP:0y, 1.5% NaHCO;, 05% Na;
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Fig. 5. Comparison of heating (5 min) effect by microwave and
autoclaving on the content of phytic acid and phosphorus in
soybean (Danwon). m—m, Phytic acid; Z—%, Phytate-p; 0—03J,
Inorganic-p.
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Fig. 6. Changes in the moisture content of soybeans during soa-
king in distilled water. @m—®, Danwon; a—a, Marly; ¥—%, Am-
S0y. ’
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Table 4. The content of phytic acid and phosphorus in soybeans

(Danwon) after soaking in the salt solution (unit: mg/g)
L. Total Phytate Inorganic
Treatment Phytic acid phosphorus phosphorus phosphorus
Raw bean 19.19 6.70 6.23 047
Distilled water 1911 6.71 6.26 045
25% NaCl 18.96 6.88 6.16 0.72
2% NaHCO, 18.34 6.86 597 0.89
MSS* 1790 6.84 592 092

*Mixed salt solution: 2.5% NaCl+1% NasP:Oso+ 1.5% NaHCO,,+05
% Nay,COs

COyll 12417 HAA) AL phytic acide] ke 1896
mg, 1834mg ¥ 1790mge 2 Ztz}t 120%, 440% 2
6.74% ZAHJTh (Table 4). kA 4e) A7 HA] Q4
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Fig. 7. Effect of microwave heating (4 min) on the content of
phytic acid and phosphorus compound in soybean (Danwon)
with different moisture contents. —m, Danwon; %—#, Marly;
00—, Amsoy.
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Fig. 8. Effect of microwave heating on the content of phytic
acid in soybean (Danwon) after soaking in the salt solution.

— , Control; m—m, 25% Nacl; a—a, 2% NaHCOj; X—3,
MSS.

Aol 12A17F AR A ZH L ull phytic acide] ZAEAE 2%

NaHCO; ¥ E3g9do] 25% NaClRo} o 7oz
W elstth. Desphand $%& 577, 2% NaHCO; 2 &3}

-89 124]3F I AAIZ] pinto bean] phytic acid 7
A& 347 07%, 44% 2 69%7} ZtZ+ ZAastg Tt
Hustged 2 dddxe vd 3gS 29 9
o] dg-do HARAAZ HYPFES microwave heating 3
23 A3+ Fig 8¢ JYeP A M2 A|Ztell we} phy-
tic acid 3L Zrske 4SS HAXM 487 Ags)
BLw 25% NaCl, 2% NaHCO; 2 &3 dgdd) 3
A§ oA 1453mg, 1408mg ¥ 1473mge g zHz}h
24.52%, 2662% H 2847%R = FHAEO] FHS2 2153
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Effect of microwave heating on the content of phytic acid and phosphorus in soybeans
Young-Hoon Cho and Chong-Ouk Rhee* (Department of Food Science and Technology, Chonnam National University,
Kwang-ju, 500-757 Korea)

Abstract : Effects of microwave heating on the content of phytic acid and phosphorus of soaked soybean were investi-
gated. Phytic acid content of Danwon, Marly and Amsoy cultivars were found to be 19.19 mg, 1838 mg and 16.73
mg/g defatted soybean respectively. Inorganic phosphorus content of soybeans was significantly increased during micro-
wave heating, while phytic acid and phytate phosphorus was gradually decreased. Microwave heating was more effective
than autoclaving in reducing the phytate contents. It was also found that microwave heating to soybean of low moisture
content was more effective than that of high moisture content for decreasing the phytic acid content. Soaking in
25% sodium chloride, 2% sodium bicarbonate, and mixed salt solution for 12 hrs was not effective on reducing
the contents of phytic acid and phytate phosphorus, but microwave-heating after soaking in above solutions greatly:
decreased the contents of phytic acid and phytate phosphorus, whereas significantly increased inorganic phosphorus
of soybeans. :
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