J. Korean Soc. Food Nutr. o oF A kst 3] %)

25(2), 331 ~337(1996)

Soy Protein-Lipid Film2| O|&&tN B

ol& -

Lo0lo4* - 7'21”“’*

BT FEAI AT

SRR
2o 0i ALY E T

IEHS} AE noq oFnt

Zgoratn

Soy Protein-Lipid Film Preparation and its Physicochemical Properties

Soon-Kyu Lee, In-Ae Woo* and Chul-Jai Kim**'

Pharmaceutical Inspection Laboratory, Korea Pharmaceutical Traders Association, Seoul 130-060, Korea
*Dept. of Food and Nutrition, Suwon Women’s College, Suwon 440-748, Korea
**Dept. of Food and Nutrition, Sookmyung Women’s University, Seoul 140-742, Korea

Abstract

Soybean, Hwangkeum variety was used to prepare the traditional soymilk with 4.90%, 6.20%,
7.45% and 9.01% solids contents by different ratio of soybean to water. Total seven sheets of soy
protein-lipid film(SPLF) were continuously formed on the surface of heated soymilk at 95+1°C on
the batch cooker. The total weight of film formed increased fairly linearly over the range of
time(0.5-3.5hr) but the rate of film formation was differed with the content of solids in soymilk.
Unit weight and thickness of SPLF were better made with the higher solid—containing soymilks.
Colors darkened as the film formation process progressed due to Maillard reaction. Mechanical
strength, hardness in SPLF was improved in soymilk with 6.20% solids content, and the fourth sheet
of SPLF was the better. Lipid was decreased as increasing the number of SPLF sheet, while
carbohydrates and ash were continuously increased. Consequently, the ratio of protein to lipid was
increased. Free sugars, sucrose, raffinose, and stachyose of soybean were transferred into SPLF,

and increased with the sequential film formation.
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Table 1. Weight, thickness and unit weight of SPLF

333

A A0 upe} wjzs] B A, THA BoiAl
filme] o] 71 wotor TP Fo) @S 1:81:
1094 AL AR filmE ¥)|aA Fgo] & A&
ot &= glglth FAlE AR £4]o wet F A A
A 2(p<0.05), Z@Eo] H&1:81:108 Aol &
A3 27 AL AFAE nylor 2 FE film
& Ax A w2} Hzx Frlste AgE LA

Table 2¢& SPLFY AEE& vehiigled filme]
Aoz 42 13k A Fasty aftd -g2E 0

S:W/SNo” Weight(g) Thickness(um) Weight(g/cm® S:W/SNo Weight(g) Thickness{um) Weight(g/cm®)
1:8 1:12 .
1 2425+ 4.02°% 1505£37.48°  0.0190.0006° 1 11.14+146° 127.0£424°  0.013£0.0014°
2 21721438  183.0*14.14° 0.016+0.0000° 2 12.37+265° 146.0t849°  0.012+0.0014°
3 19.09+0.88° 1885+17.68°  0.017=0.0000° 3 1253+277  157.5%120%  0.012£0.0007
4 1949+0.42° 1945%19.09° 0.018+0.0001° 4 1385+1.14* 1650+11.3°  0.013£0.0008°
5 20.02+1.20° 189.0+t1556° 0.018+0.0001° 5 14.29+057 1695+134°  0.013£0.007°
6 21.0810.06" 2025+4.950° 0.018+0.0007° 6 16.06+1.32" 1775£495™  0016+0.002°
7 21.1170.30® 1905+6.360° 0.022+0.0007° 7 1828+385° 1895%177°  0.015%0.002°
1:10 1:15
1 1742+3.60 1668%34.38" 0.016+0.0028° 1 879+029° 99.15+11.1°  008%0.0000°
2 15.19+0.30° 1755%6.36*  0.014+0.0000 2 1052+0.08 113.0£0.00*  0.010=0.0007°
3 1561134 1820198  0.014+0.0014° 3 1065037 1230707 0.011£0.0007°
4 1547+022° 1795+122°  0.015+0.0007 4 1075034 1320+424%  0.011+0.0007°
5 16091081 187.0t566°  0.017=+0.0020° 5 11.10£0.11° 14102707  0.011=0.0000°
6 1818255 195.0+1061° 0.017£0.0028° 6 11.8970.04* 141.0%7.07° 0011 =0.0000°
7 2000060 1865%0.12°  0.017£0.0007° 7 1657+1.34°  1580+0.00*°  0.014+0.0000°

US . W means ratio of soybean to water added, and S. No means SPLF sheet number in order to lift off
PValues are based on fresh weight and expressed as mean=* standard deviation of 3 replications, and values in
the same column bearing different letters differ significantly at 5% level

Table 2. Hunter L, a, b values and chromatic differences of SPLF

S W/SNo! L a AE S:W/SNo L a b AE

1:8 1:12
1 9125+2.847 -228+203° 2087+38 203928 1 9352+ 1.80° -30410.197 1932308 18.16%3.35°
2 9225+0.16 -369+021° 2417+06° 23192051 2 02831088 3471013 21.34+131° 032+1.06°
3 91.72+064° -3.00%035° 2354+32° 22651291 3 92.68+0.04° -344%004b 22201083 21.24+0.79°
4 91154036 -317+0.35" 2575+04° 24941024 4 9W55+707* -3311001° 2393£044° 2284%0.42%
5 90991063 -3051040° 27.10£12° 2624+£1.29° 5 91.90%021° -30410.01° 25191086° 2418+0.88°
6 W.71£0660 2851036 27.40+1.4° 2659+ 1.50° 6 91.20+0.68 -278+011° 2747078 2652+091°
7 89234037 -263+0.10° 2968+02° 29.16+0.31° 7 88.81 10,08 -246+006° 27971048 2750%0.26°

1:10 1:15
1 0258+200° -261074 1835368 17.74+260° 1 94841035 -303%£004° 1585 048° 145678
2 9281 £087° -347+0.07° 2320109 2226+0.88° 2 94.37+033° -34920.16° 17.37£0.28" 16.12£0.35
3 92.21+0.31° -338+0.09 2482+0.3° 23.79+0.39° 3 0416+0.10° -3.3120.04° 185210548 17.270.54*
4 0196+0.78" -32610.17 2523+04° 2431+0.16™ 4 9204+054° -3221005 1972+150" 1869+ 158"
5 90971062 -20310.1%F 264410.0° 2568+0.08° 5 92111033 -308+0019 21.89£194° 2097176
6 9047=008" -256+025 2829409 2757+1.07 6 91.55+0.34° -2.8810.16 24.31£254" 2340250
7 8864+117%¥ -217+0.15 2871+21° 2870+ 135 7 8804002 -1.87+021% 30.38+040" 30.15+0.36°

YS : W means ratio of soybean to water added, and S. No means SPLF sheet number in order to lift

off

Bvalues are based on fresh weight and expressed as meant standard deviation of 3 replications, and values in
the same column bearing different letters differ significantly at 5% level
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Fig. 1. Rate of SPLF formation prepared with soymilks
with different soybean to water ratios.
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Table 3. Hardness of SPLF sheet

olghetd =4 33

Ratio of soybean to water

1:8 1:10 1:12 1:15
1 _n — _
2 15.12+4.12? 12.84+3.14 12.47+5.74 15.25+4.68
3 19.93+9.14 2716587 32.75+181 13.23+3.86
4 21.98+8.19 26.17 598 34.45716.3 12.03+1.95
5 10.75+3.79 33871575 1876 +8.99 12.89+4.29
6 1045+ 2.65 24,72+5.30 20.4011.9 1453+ 1.0
7 854300 19.33+5.20 20.45%5.98 13.07+2.73
Not examined
?Values are means*standard deviation of 10 replications, and indicate kg
Table 4. Proximate composition of soy protein-lipid film(SPLF)"
2 Component(%)
Sheet No. - —
Moisture Protein Lipid Ash Carbohydrate
1 7.7+0.15% 452 +14° 40.9+1.2° 23 £0.01° 39 *£1.40°
2 365=0.15° 47.95+1.25° 335+09% 25 +021° 124 £1.05°
3 4.25%0.05° 51.3 +0.1* 31003 29 £0.20° 1055%0.1"
4 5.45+0.25 50.3 £1.05® 28.7£0.01¢ 2.95+0.30° 12.60%1.01°
5 43 £0.1° 50.0 *0.65™ 27.4+072 3.2 +£0.05° 15.10+0.55°
6 6.1 +0.0° 489 +02™ 25610.20" 3.7 007 15.70+0.30°
7 64 +0.0° 482 +205™ 23.3+£0.01% 6.1 +0.70° 16.01£2.00°

YSPLF made from soymilk prepared with ratio of soybean to water being 1:12

YSeven sheets of SPLF were produced

Values are hased on dry weight and expressed as mean ¥ standard deviation of 3 replications, and values in the
same column bearing different letters differ significantly at 5% level
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Table 5. Free sugar contents in soybean and soy protein-lipid film

Sucrose(%) Raffinose(%) Stachyose(%)
Soybean 5.85"(100)% 0.81(100) 4.06(100)
No. of film sheet
1 1.23(21.0) 0.24(29.6) 0.80(17.4)
2 1.26(21.5) 0.25(30.9) 0.81(19.9)
3 1.51(25.8) 0.30(37.0) 1.05(25.9)
4 1.82(31.1) 0.31(38.3) 1.13(27.8)
5 2.36(40.3) 0.26(32.1) 1.42(34.9)
6 3.30(56.4) 0.26(32.1) 1.96(48.3)
7 5.69(97.3) 0.40(49.4) 3.63(89.4)

"Walues are based on dry weight

2( ) indicates incorporated cummulative percent from soybean to SPLF
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