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Changes of physicochemical characteristics of various rice
cooking by using milk and in vitro digestibility

Kyung Ja Kim

Dept. of Food and Nutrition, Dong-A University

Abstract

The changes of various cooking experiment (gelatinization, swelling, texture,
water absorbance) and amino acid, fatty acid composition and the effect of
digestibility on glucose examination (in vitro) were investigated at various rice
during cooking by using milk.

The results are summarized as follows.

1) In the effect of various water-to-rice ratios on the degree of absorbance of rice,
Rice (using water) always showed higher absorbance than rice. (using milk)
optimum water absorbance time were shown to be 40 minute for rice (using
water) and 50 minute for rice (using milk).

2) The degree of gelatinization (D.G) by iodine colorimetric method increased
proportionally according to the increase of water-to-rice ratio and rice cooking
always showed higher D.G than rice milk cooking. When the same D.G rice milk
cooking food required 40~50% higher water-to-rice ratios than rice cooking food.

3) Various rice cooking food, the palatability were best food by rice bean milk
cooking food.

4) The main Amino acid composition of using milk rico cooked food were
Glutenine, Leusine, Asparagine, Valine, Arginin above 42% of the Total Amino

acid. The contents of Lysine and Methionine were 476.50mg, 412.16mg in using
Milk rice cooking food.
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5) Using rice Milk cooking food and Rice bean Milk cooking food, rice cooking,
rice bean cooking in phosphate buffer, in vitro Enzymatic glucose were carried out
in dialysis bag.

During 90 minute of incubation at 37°C, reducing sugar were analyzed from
dialysate.

Starch digestibility measured from human Saliva, Sali a, Pencreatic Amylase
treatment was high in Rice Milk cooking food, Rice bean Milk cooking food and
rice cooking food and rice bean cooking food but remarkely low.
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Table 2. Sample Treatment

(1) Rice Cooking (I) Rice Milk Cooking (II) Rice-bean Cooking (V) Rice-bean Milk Cooking
Addition: Water (150g) Addition: Milk Addition: Water Additon: Milk

Temp : 95°C+1°C Temp : 95°C+1°C Temp : 95°C+1°C Temp : 95,C4 1°C

Time : 30min Time : 30min Time : 30min Time : 30min

1) R-C: Rice cooking, (&4} (% 100g, & 150g8)

2) RMC: Rice Milk cooking. ($-%-4P) (& 100g, % 1508)

3) RBC: Rice Kidney bean cooking. (Zuh) (& 90g, & 10z, & 1508)

4) RBMC: Rice Kidney bean Milk cooking. (Z-¢-¢4P) (& 90g, T 10g, %% 1502)
5) R-R: Raw Rice: (&)
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Sample

Extract Lipid by Bligh 2 Dyer method

Weigh Ca 300mg in 50ml flask
—6ml of 0.5N-NaOH/MeOH
Heat at 130~135°C on a Sand Bath Under Reflux

Condenser for 30min
—7ml of 14% BF;/MeOH

Heat at 130-135°C on a Sand Bath Under Reflux
Condenser

Take out From Heat
—20ML of H,0
—30ML of n-Hexane

Shake & Separate

—n-Hexane

Water Layer Anhydrous Na,SO,

—n-Hexane, 30ML Filtration
Shake & Separate

Introduce to GC
—n-Hexane

Al g221#

GC 2AH=A

Instrument: Varian 6, 000GC

: 0.2mm 30m fused silica capillary
column sp-2330(SUPEL co 2-4019)

Carrier Gas: Helium, 12psi

Split Ratio: 1:50

Make-up Gas: Nitrogen, 30ml/min

80°C (1min)-5C/min-

180°C(10min)

Column

Column oven Temprature:

Detector: FID at 1 1071
Injector Temprature: 250°C
Detector Temprature: 270°C
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¥ig. 1. Changes of water and milk-to-rice ratio
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Fig. 2. Effect of water and Milk-to-rice ratio on the degree of Gelatinization of cooked
rice by ioding method.
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Table 3. Texture score card for various Boiled Rice.

1 2 3 4 5 6 Ti

A 4 3 3 4 3 2 19

B 2 4 4 2 2 4 18

C 3 2 1 3 1 1 11

D 1 1 2 1 4 3 12
W=, 27 S*=50

A Rice cooking
C: Rice-bean cooking

B: Rice Milk cooking
D: Rice-bean Milk cocking

W*=Kendall 8] Q2A<24 Wt OSW=1.024 1.0oﬂ 7478w Panel & %z‘lﬂol =5

S*=Kendall 8] s3ulgto 24 Kramer 4% S 3¢} 42
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Table 4. Component Analysis of Various Boild Rice.
Moisture (%) Protein(g) Lipid(g) Alkali number (+)
Acidity number(—)
I 14.1 6.5 0.4 -11
I 68.6 6.5 0.2 - 6.4
I 59.5 11.0 4.5 + 6.9
v 55.5 12.3 5.16 + 8.2
1 : Raw Rice T : Rice cooking

I : Rice-Milk cooking

IV : Rice-bean Milk cooking
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Table 5. Changes of Amino acid during various cooking (Dry Basis, mg/100g)

Amino Acid A B c D E F e} H
Asparagine 686.25  689.92 2400.04 2644.04 1777.52 1810.72 1039.18 1122.45
Threonine* 275.67  254.75  877.09  927.68 1074.53 1733.75  378.46  449. 08
Serine 391.67  400.04 1211.88 1295.99 1399.79 1339.00  527.00  605.12
Glutenine 1465.49 1499.33 3541.49 3742.69 5664.76 5498.33 1862.49 2243.55
Proline 283.99  318.04 1080.52 1042.18 2116.52 2051.71  485.57  743.11
Glysine 336.97 852.93  820.16  905.25  465.92  476.80  390.93 - 372.56
Alanine 426.51  431.31 851.23  041.75 852.43  803.45  487.58  512.41
Cysteine 136.01  173.77  143.72  201.60  288.57  193.68  239.16  235.36
Valine* 396.29  451.18  884.16 1010.13 153374 1356.18  560.74  776.97
Methionine* 172.73  181.67  184.16  224.65  806.49  576.10  185.37  412.16
Isoleusine* 335.24  299.59  877.30  992.28 1508.89 1177.63  429.94  531.69
Leusine* 699.71  627.07 1616.84 1778.72 2537.31 2323.49  800.53 1258.66
Tyrosine* 209.52  291.79  566.25  521.06 1072.42 1080.29  362.13  464.10
Phenilalanine* 411.60  420.84 1264.06 1358.43 1243.08 1210.66  576.31  ©616.42
Histidine 178.36  164.84  613.02  646.12  686.09  549.59  234.38  293.68
Lysine* 255.88  242.22 1437.87 1546.79 2042.86 1070.05  416.86  606.96
Arginine 616.08  630.48 1187.41 1372.06  870.35 878.08  731.56  761.43
Total(mg2) 7277.47  7429.77 19566.2 21151.44 25941.27 25129.51 9708.19 12005.71

*Essential Amino Acid A: Raw rice. B: rice cooking. C: Raw Bean. D: Bean cooking E: Raw Milk
F: Milk cooking G: Bean rice cooking H: Bean rice Milk cooking
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Table 6. Change of fathy acids during various cooking (as% of total area)

Fathy-Acid A B c D E F G H
Caproic(C;0) 0 — — - 1.80 1.79 — 1.47
Capryric(Cq : 0) 0 — — — 1.61 1.69 — 1.43
Capric(Cyy : 0) 0 — — — 3.74 3.89 — 3.24
Lauric(Cy : 0) 0.25 — — — 4,13 4.35 — 3.54
Myristic(Cy, ¢ 0) 0.53 1.30 - — 12.11 12.74 2.20 10. 66
Parmitic(Cy5 : 0) 19. 58 23.34 17.50 19.13 30.12 30.70 21.88 28.11
Palmitolei (Cy6 : 1) 0 — — — 1.89 1.83 — 1.53
Stearic(Cyg : 0) 1.52 1.30 1.79 1.99 10.93 10. 91 2.23, 9.89.
Oleic(Cis: 1) 30.42 23.14 14. 61 13.37 23.73 23.44 20. 60 25.03
Linoleic(Cy & 2) 45.1 48.82 26.94 26.28 2.29 2.25 45.33 8.47
Linolenic(Cyg ¢ 3) 1.87 2.05 39.16 37.08 0.27 — 7.75 1.18
Arachidic(Cy ¢ 0) 0 0 — — 0.74 0.73 — 0.6
Total(%) 99.27 99.99 100. 00 97.85 93.36 94.32 99.99 95.20

A: Raw rice B: Rice Cooking C: Raw Bean D: Bean Cooking

E: Raw Milk F: Cooking Milk G: Bean Rice Cooking H: Bean Rice Milk Cooking

RMC, RBMC 7} £3d¢) 7} €5k 448 wlast A =27) wj$sg o 6024 = RMC 3 RBMC 7+ RC
A Aot &30 & deld 4+ RBMC, RMC, o} RBCurt &2 43144 veblo] RBMC = RCu
RBC, RCH ¢4 =2 velytr), &35l 3084 4 v} 54%, RBC ¥rl: 55% 4-3k-890] &3t}
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Fig. 5. Changes in the in vitre digetion of RC, RMC, RBC, RBMC by different cooking Rice.
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