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Canned Corn Beverage from Sweet Corn Kernel and Its Cob
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ABSTRACT

Six formulae (formula 1 - 6) of corn beverages were prepared from sweet corn kernel and cob water
extract in the ratio of 1:3, 1:5, 1:7, 1:9, 1:11, and 1:13 by weight, respectively and the cane sugar was added
in each formula of corn beverage to improve the taste (total soluble solid of each sample was 13° Brix) and
made into canned corn beverage (20 oz lacquer can). It was shown that canned corn beverage formula 1,
2, and 3 were accepted by taste panelists in term of color, flavor, texture and acceptability compared with
the rest of samples (p < 0.05). The accepted sample formula 3 was made in to canned corn-milk beverage
(20 oz lacquer can) formula 7 - 11 by adding 2, 4, 6, 8, and 10% by weight of whole milk powder, respectively
and the cane sugar was added in each formula to improve the taste (total soluble solid of each sample was
13° Brix). It was found that canned corn-milk beverage formula 7, 8, and 9 were preferred by the taste panelists
when compared to the others (p < 0.05). The processing time at 121.1° C or 250° F (initial temperature at
65° C or 149° F) of the corn beverage formula 3 packed in lacquer can size 5.5 oz, 15.0 oz, and 20.0 oz
were 15, 20, and 20 minutes with F value of 6.7, 7.2, and 6.6 minutes, respectively, while that of corn-
milk beverage formula 8 were 15, 20, and 20 minutes with F_ value of 6.1, 6.7, and 5.9 minutes, respectively.
The protein and fat contents of canned corn-milk beverage formula 8 were 9.30 and 1.10% on dried weight
basis while that of canned corn beverage formula 3 were only 3.22 and 0.14% on dried weight basis,

respectively. The vitamin A, B, B,, and niacin content of the accepted canned corn-milk beverage formula
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8 were increased in the range of 1.09 - 1.81 times and the vitamin C and inositol were reduced to 0.82 and

0.89 time, respectively. The calcium, phosphorus, potassium, and iron were increased in the range of 1.84

- 10.80 times when compared to the canned corn beverage formula 3. The protein quality of the accepted

canned corn-milk beverage formula 8 showed higher chemical score of lysine and tryptophan at 113 and 140%

as compared to 53 and 60% of the canned corn beverage formula 3.
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Tablel The composition of sweet corn on percent by weight.

Composition Experiment number

(% by weight) 1 2 3 Average
Sweet corn 100 100 100 100
Dehusked sweet corn 75 75 74 75
Husk with silk 25 26 24 25
Corn kernel 35 36 34 35
Cob 25 27 24 25.33

Table2 Chemical composition of various composition of sweet corn and whole milk powder.

Chemical composition Corn kernel Cob Whole milk powder
(% Dry weight)

Moisture 77.02 72.96 5.82
Fat 5.92 0.41 22.70
Protein 17.28 4.62 26.27
Ash 3.18 2.15 5.61
Crude fiber 7.22 31.36 0.00
Carbohydrate 66.40 61.46 45.42
Energy, cal/100 g 388 268 491
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Table3 Essentia amino acid composition of cornkernel, wholemilk powder and FAO/WHO standard.

Essential Amino acid, mg/g of protein of FAO/WHO3
amino acid Corn kernel Whole milk powder

Isoleucine 32 41 40
Leucine 92 85 70
Lysine 29 (53)2 60 (109)! 55
Methionine + cystine 31 31 35
Phenylalanine + Tyrosine 72 89 60
Threonine 31 38 40
Tryptophan 6 (60)2 15 (150)1 10
Valine 38 50 50

1 (-)Chemical scorein parenthesis = amino acid content of protein of sample x 100

amino acid content in FAO/WHO standard

2 (-) Limiting amino acid with chemical score

Source : Food Composition Table for use in East Asia (FAO, 1972)

Table4 Composition of six formulae of corn beverage.

Cornbeverage Cornkernel Cob water extract  Total

Cane sugar added Total soluble solid

formula (ka) (kg) (kg) (kg) (°Brix)
1 25.0 75.0 100 121 13
2 16.7 83.3 100 10.1 13
3 125 87.5 100 7.6 13
4 10.0 90.0 100 55 13
5 8.3 91.7 100 35 13
6 7.1 929 100 0.9 13
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Table5 Organoleptic evaluation of six formulae of corn beverage.

Characteristic Corn beverage formula

of corn beverage 1 2 3 4 5 6
Color 7.132 6.872 6.802 6.00P 6.00P 5.93P
Flavor 7.072 7.002 6.80% 6.27¢ 6.40Pc 6.33b¢
Texture 7.00% 7.132 6.938hc 6.60Pc 6.53¢ 6.33¢
Acceptability 7.272 7.13% 6.93a¢ 6.53¢ 6.730¢ 6.53¢

The figures on the same row with the same letter are not different (P > 0.05).

Table6 Composition of corn-milk beverages (formula7, 8, 9, 10 and 11) compared to corn beverage

formula 3.

Corn-milk beverage ~ Cornbeverage ~ Whole milk Total Canesugar  Total soluble
formula formula3 (kg)  powder (kg) (kg) added (kg) solid (°Brix)

3 100 0 100 121 13

7 98 2 100 104 13

8 96 4 100 75 13

9 94 6 100 4.6 13

10 92 8 100 23 13

11 90 10 100 0 13
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Table7 Organoleptic evaluation of five formulae of canned corn-milk beverages (formula7, 8, 9, 10
and 11) compared to canned corn beverage formula 3.

Characteristics Canned corn Canned corn-milk beverage formula
beverage formula 3 7 8 9 10 11
Color 5.73° 6.272b 6.672 6.672 6.532 6.932
Flavor 6.40% 6.802 6.872 6.473 5.67P¢ 5.40°
Texture 6.272b 6.732 6.802 7.002 6.00° 6.00°
Acceptability 6.27° 6.732 6.802 6.602 6.13° 5.47¢

The figures on the same row with the same letter are not different (p > 0.05).

Table8 Theprocessingtimeand F,of canned corn beverageformula3 and canned corn-milk beverage
formula 8 pack in three size of lacquer can.

Size of lacquer can Processing time Fo

(02) (minutes) (minutes)
(1) Canned corn beverage formula 3

55 15 6.7

15.0 20 7.2

20.0 20 6.6
(2) Canned corn-milk beverage formula 8

55 15 6.1

15.0 20 6.7

20.0 20 59

Theinitial temperature (IT) are 65° C (149° F) and temperature of retort (RT) are 121.1° C (250° F)
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Table9 Microbia determination of canned corn beverage formula 3 and canned corn-milk beverage

formula 8.
Microbial Size of lacquer can
analysis* 550z 15.00z 20.0 0z
Incubation test normal normal normal
Total plate count, cfu/ml none none none
Flat sour spoilage
- mesophiles not detected not detected not detected
- thermophiles not detected not detected not detected
Putrefactive anaerobes not detected not detected not detected
Thermophilic anaerobes not detected not detected not detected
Sulfide spoilage not detected not detected not detected

* Analysis of canned corn beverage formula 3 and canned corn-milk beverage formula 8.

Table10 Chemical composition of the accepted canned corn-milk beverage formula 8 compared to

canned corn beverage formula 3.

Chemical composition

Canned corn beverage

Canned corn- milk

(% Dry weight) formula 3 beverage formula 8
Moisture 85.38 85.49

Fat 0.14 11

Protein 322 9.3

Ash 1.38 29

Crude fiber 1.09 0.69
Carbohydrate 94.17 86.01
Energy, cal/100 g 391 391
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Table11l Vitaminsand mineralscontent of canned corn-milk beverageformula8 ascomparedto canned

corn beverage formula 3.

Vitamins and minerals

Canned corn beverage

Canned corn-milk

formula 3 beverage formula 8
Vitaming/100 g dry weight
Vitamin A, U not found 503.10
Vitamin B1, ug 67.24 121.99
Vitamin B2, ug 730.51 1,035.84
Vitamin C, mg 10.88 9.65
Niacin, ug 2,913.13 3,175.74
Inositol, mg 34.61 28.53
Minerals/100 g dry weight
Calcium, mg 22.44 241.90
Phosphorus, mg 100.55 268.78
Potassium, mg 322.16 593.38
Iron, mg 0.89 3.10
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Table12 Essential amino acid composition of accepted canned corn-milk beverage formula 8 as
compared to canned corn beverage formula 3 and FAO/WHO standard.

Essential Amino acid, mg/g of protein of FAO/WHO3
amino acid Canned corn beverage Canned corn-milk

formula 3 beverage formula 8
Isoleucine 32 36 40
Leucine 73 89 70
Lysine 29 (53)2 62 (113)1 55
Methionine + Cystine 30 31 35
Phenylalanine + Tyrosine 55 73 60
Threonine 30 38 40
Tryptophan 6 (60)2 14 (140)1 10
Valine 36 46 50

1 (-)Chemica scorein parenthesis = Amino acid content in protein of beverage x 100

Amino acid content in FAO/WHO standard

2 (-) Limiting amino acid with chemical score

3 Source: Food Composition Table for usein East Asia (FAO, 1972)
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