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Determination of Isoflavone, Total Saponin, Dietary Fiber,
Soy Oligosaccharides and Lecithins from
Commercial Soy Products Based on the One Serving Size
- Some bioactive compounds from commercialized soy products -

Cheon-Hoe Kim, Jeom-Seon Park*, Heon Soo Sohn and Chai Won Chung
Central Research Center at Dr. Chung’s Food Co., Lid.

The levels of biologically active compounds, such as isoflavone, total saponin, dietary fiber, soy oligosaccharides,
and lecithin from each serving size of commercial soy products, were quantitatively determined from the raw
soybean, soymilk, tofu, isolated soy protein (ISP), soybean paste(toenjang), natto, and tempeh from local and
foreign market. Soy flour, natto, and soymilk contained 489.1 mg, 308.3 mg, and 138.1 mg of isoflavone in each
100 g of dry matter, respectively. The ratios of aglycone to glucoside of soybean paste and tempeh showed
relatively high level compared with other tested soy products. Commercial soymilk showed the highest ratio of
soluble fiber to total dietary(59%). The higher levels of dietary fiber (20.1 g) and lecithin (1.13 g) were also
found in tofu. The lecithin and saponin content of isolated soy protein(ISP) were the highest (0.63 g and 0.65 g/
100 g of dry matter) among the tested samples. In conclusion, soy flour showed the highest level of biologically
active compounds, such as saponin, isoflavone, dietary fiber, and soy oligosaccharides. But when the evaluation
was based on the serving size, soymilk containing 31.5 mg of isoflavone, 2.59 g of dietary fiber, 0.57 g of
oligosaccharides, 0.10 g of lecithin, and 0.11 g of saponin showed similarity to those of the tested soybeans(20g).
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£ AfdMs ABE= raw soybean, AT T, S, FT
=, ISP(isolated soy protein), ¥ %}, natto, tempeh A|Fo =5
B o)A@, o, Uy eluw, dAw, AEdel
B SR 01T YIHOE AT + Y= LY £
(one serving size)o-2 Fkgto g A3 EIPY AESRH &
4o AN RS FFL T $5F FFAL B
A Stk

Mz H 2y
M=

B Agg A9 RE AlRe ¥4 JX(EYELA FD-
81, Japan)3+ - silica gel desiccatord] oA HASFAL
deep freezerollAl W& BTt 54 Ax$ A Ee g
€l (phophatidylcholine) #4188 A|93}al= soxhlet F&715
ol g5t} AE AASIATE AMEE AR AWk AMERE
Table 1o VFERARITH

o|AaEaH=

o] AZ TR -2 Wang 5?3} Bames 52| Wi
HPLC(HP 1100 series, Hewlett Packard, USA)H.2
At 2, e AlAS AlEo| 80% methanolS
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-2 0.45um membrane filter2 3}3}] HPLC 4§
22 3¥Y. @Y Eclipse XDB-C,; Column(150 mmXx4.6
mm, 3.5um, Agilent, USAYS ARE-SI9A, o154 9 2 0.1%
acetic acidE T3 B3 0.1% acetic acidE -3 aceto-
nitrileS AF8-3}ed linear gradient o2 EI et ®EF
EZL genistein 5 12%-& Sigma(USA), Fujico(Japan) AF=
e 7Yskd ARSI, malony-3, acetyl-d, glycosides,
aglycone 522 T-73}¢] photo diode array detectorZ 260
nmol| A AZEsHATh
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Table 1. The general characteristics and one serving size of commercial soy products

Soy products Totalqi olids Fat % O;Z:igglg Others
Raw soybean 90.5 21.4 20 Imported soybean from the US
Soymilk 11.3 3.59 200 Manufactured by a Korean company using imported soybeans from the US
Solid Tofu 16.0 4.90 80 Manufactured by a Korean company
Soy flour 923 20.6 30 Manufactured by Korea company using imported soybean from the US
Isolated soy protein 913 1.48 30 Product of USA
Soybean paste 47.0 371 15 Traditional soybean paste
Natto 40.2 9.45 50 Product of a Japanese company
Fried Tempeh 96.2 419 30 Product of an Indonesian company

YOne serving size? referred in this paper takes into consideration of the fact that each soy food is different in solid contents and serving method.
In this research one serving size is defined as 20 g of raw soybean, 200 g of soymilk, 80 g of solid tofu, 30 g of soy flour, 30 g of isolated

soy protein, 15g of soy paste, 50 g of natto and 30 g of tempeh
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Fig. 1. HPLC chromatogram of isoflavones from commercial soymilk.

The isoflavone compounds were separated by using Eclipse XDB-C,; Column(150 mmx4.6 mm, 3.5 pm, Agilent, USA) with a stepwise
gradient from 93% water containing 0.1% acetic acid and 7% acetonitrile containing 0.1% acetic acid to 80% water containing 0.1% acetic
acid and 20% acetonitrile containing 0.1 % acetic acid at a flow rate of 1.5 mL min™' and measured by a photodiode array detector at 260 nm.
(peaks 1. daidzin, 2. glycitin, 3. genistin, 4. malonyl-daidzin, 5. malonyl-glycitin, 6. acetyl-daidzin, 7. malonyl-genistin, 8. acetyl-glycitin, 9.

daidzein, 10. acetl-genistin, 11. genistein)
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Table 2. Isoflavone contents in dry and wet basis, and one serving size in each soy products
Isoflavones
mg% (dry basis) mg% (wet basis) mg/serving size" Aglycone/glycoside
Raw soybean 398.4+17.7 398.4+17.7 79.7 0.005
Soymilk 138.1+0.5 15.810.5 315 0.027
Solid Tofu 247.3+2.5 39.5£2.5 31.6 0.019
Soy flour 489.115.7 451.245.7 135.4 0.014
Isolated soy protein 109.7£0.2 101.810.2 30.5 0.039
Soybean paste 777113 36.8+1.3 5.5 1.184
Natto 308.3+11.2 123.8+11.2 61.9 0.041
Fried Tempeh 25.910.3 24.910.3 75 0.703

"One serving size: raw soybean (20 g); soymilk (200 g); solid tofu (80 g); soy flour (30 g); isolated soy protein (30 g); soybean paste (15 g);

natto (50 g); fried tempeh (30 g)

Table 3. The composition of isoflavones as malonyl, acetyl, glucoside and aglycone types in 100 g dried soybean products, including
raw soybean, soymilk, solid tofu, soy flour, isolated soy protein, soybean paste, natto and fried tempeh <mg/100 g dry matter>

Malonyl (mg) Acetyl (mg) Glucoside (mg) Aglycone (mg) Total
Daidzin Glycitin Genistin Daidzin Glycitin Genistin Daidzin Glycitin Genistin Daidzein Glycitein Genistein

Raw soybean 13740 069 16950 226 1950 170 2603 029 3926 075 0.20 0.84  398.50+17.70
Soymilk 7.26 016 1520 1.39 0.02 171 3950 151 6770 164 0.28 1.76  138.10£0.46
Solid Tofu 69.80 757 8770 353 0.40 346 2650 753 3610 191 0.64 205 247.30+247
Soy flour 163.00 360 22290 251 0.04 238 3480 232 5070 290 0.53 345  489.10£5.68
;Sr?)ltitiid S0y 1070 221 2560 244 0.30 431 1710 399 4060 122 0.68 229 109.70+0.23
Soybean paste  0.96 0.90 0.82 292 1.86 2.8 1130 128 1260 1510 736 19770  30.80£1.27
Natto 0.53 0.29 0.58 1.87 0.71 305 12030 3660 132.10 276 2.17 7.07  308.30£11.20
Fried Tempeh  0.35 0.87 0.83 3.50 0.19 5.19 1.08 0.24 2.96 428 0.87 5.56 25.90+0.32
DOE GT ARER B0 e A% LE T ¥ 3 s gEden, gF saEe) 3% 19 43 2ag
ol olaelEel £ UL Hgol D 4 A8E  1EOE U W, TR FIL A% F 169 LY 72
wel Fx gvk B o 93] B, YR AE YT /HFEY natoiz oF

E3F Table 39| o]AZEtl FRHel ©E ZXE HW F 0.83] £, lxvAole] AF & F tempeh= °F6.7
o &BEHE T tE Fo) BHYF malonyl olhFErE 3] B AE Y5k olaTeine] 2@ AEAE 7]
o vjge FAE WA S WE, AUFET Slde 0P & AS sew wddn
78~80% BxR EA veRd Wbl AlzFElAl UHT %
gxg] A4S AANE FHE 16%, toasting HFS A= s S22 A0|MF
T2 thr 22 35%, Az A dA-eE TATUHT UF 7HE Y dT S8 e BYT Ade
FAo) gl FHE 61% AEE U Aol& Holx rh Table 49} 7t}
53] natto?] ¢ AA o]AZeHEo] thdt malonyl o4 A 100g W 8 AT SUIY FH%)e JNFEL
o v g0l 05% AEY oS He e Holw Y= (2.87) > WF(2.75) > F-5(2.59) > F45-(0.56) > natto(0.34) <2
o), Az 3N cooking TN L] DA et op 2 Egtom, ISPY 2rasAox wiEe] uAEe| ot
252l Bacillus natto®] ]2 EAdo) 7|olsl= Aoz o]-85+ tempeht}t HAl= Audoz &2 o] iy
e Malonyl o] &ZEHE-S Gofl BRMgsle IXe & o glE Ro® eyl vk o R o] loj &AL
o= FIFHH olaEeE HHTﬂ'Xﬂi(gl}/COSIde) AR wp D(stachyose, raffinose)?] T PAikAol| weba] AjolE H
A TR, A 9F SIA F olaEEtEel i A ol Aog HuHe S, AE EeE =it L
o] vi& Ol 8%, 82%, 94% 7 Z# A oM LS & 37% AEW LRY FL 12-4% 7R F WL XM

gtk ol 7k FAHol AR T AT olaFeie]  Holw g% stk 2 Aol raw soybeantt soy flours]
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Zelpe gAohd Fhe AEFS Ykl oz n

raffinoset}t stachyose®] 33e Thd & Zhe Holx Qr)
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Table 4. The composition of oligosaccharides in soybean products

% (Dry basis) % (wet basis) g/one serving

Raffinose Stachyose Total Raffinose Stachyose Total size”
Raw soybean 0.51 2.24 2.75 0.46 2.03 2.49 0.50
Soymilk 0.36 223 2.59 0.04 0.25 0.29 0.57
Solid Tofu 0.15 041 0.56 0.02 0.07 0.09 0.07
Soy flour 042 2.45 2.87 0.39 2.26 2.65 0.79
Isolated soy protein 0.08 0.11 0.19 0.07 0.10 0.17 0.05
Soybean paste 0.16 0.02 0.18 0.14 0.02 0.16 0.02
Natto 0.25 0.09 0.34 0.10 0.04 0.14 0.07
Fried Tempeh 0.05 0.12 0.17 0.05 0.12 0.16 0.05

YOne serving size: raw soybean (20 g); soymilk (200 g); solid tofu (80 g); soy flour (30 g); isolated soy protein (30 g); soybean paste (15 g);
natto (50 g); fried Tempeh (30 g)

Table 5. The composition of fiber in soybean products

% (Dry basis) % (Wet basis) g/one serving  Sol/insoluble

Insoluble soluble total Insoluble Soluble total size” ratio
Raw soybean 20.70 4.63 2540 18.80 4.19 23.00 4.59 022
Soy milk 2.69 3.96 6.65 0.30 0.44 0.74 147 147
Solid tofu 14.20 5.90 20.10 227 0.94 321 2.57 0.42
Soy flour 18.60 5.65 24.30 17.20 5.21 2240 6.72 0.30
Isolated soy protein 212 1.01 3.13 1.94 092 2.86 0.86 048
Soybean paste 7.74 4.06 11.80 6.81 357 10.40 1.56 052
Natto 43.00 22.60 65.60 17.30 9.07 26.40 13.20 052
Fried Tempeh 5.73 2.12 7.85 551 2.04 7.55 226 0.37

YOne serving size: raw soybean (20 g); soymilk (200 g); solid tofu (80 g); soy flour (30 g); isolated soy protein (30 g); soybean paste (15 g);
natto (50 g); fried Tempeh (30 g)

Table 6. The contents of lecithin and total saponin in each soy product

lecithin saponin
% (dry basis) % (wet basis) g/one serving” % (dry basis) % (wetbasis)  g/one serving size”
Raw soybean 0.58£0.00 052 0.10 0.54%0.06 049 0.10
Soymilk 0.46£0.02 005 0.10 0.49+0.03 0.05 0.1
Solid Tofu 1.13£0.01 0.18 0.14 0.60+0.17 0.10 0.08
Soy flour 0.1410.01 0.13 0.04 0.521+0.01 0.48 0.15
Isolated soy protein 0.63+0.01 0.58 0.17 1.6510.31 1.51 0.45
Soybean paste 0.02+0.00 0.02 0.00 0.22+0.00 0.19 0.03
Natto 0.10£0.01 0.04 0.02 1.39+0.12 0.56 0.28
Fried Tempeh 0.09+0.00 0.09 0.03 0.02+0.01 0.02 0.01

YOne serving size: raw soybean (20 g); soymilk (200 g); solid tofu (80 g); soy flour (30 g); isolated soy protein (30 g); soybean paste (15 g);
natto (50 g); fried tempeh (30 g)

etk AE 100g W $3E natto, N5
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0.52) > F5(0.49) > ©73(0.19) > tempeh(0.02) <=0 2 ENG
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