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Folate Content of Fast Foods and Processed Foods”

Ji, Hyun Jung - Kim, Seungki - Yon, Miyong - Hyun, Taisun’
Department of Food and Nutrition, Chungbuk National University, Cheongju 361-763, Korea

ABSTRACT

A trienzyme extraction method (use of @-amylase, protease and folate conjugase) for food folate assay has been
used to release folate from the food matrix. In order to reduce the incubation time with three enzymes, folate values
were compared between two incubation protocols; separate incubation (SI, incubated with ¢-amylase and conjugase
separately for 2 hours after protease treatment) and combined incubation (CI, incubated with @-amylase and conjugase
together for 2 hours after protease treatment) using 88 food items from 12 kinds of fast foods and processed foods. We
found that folate values by CI were comparable to or higher than those by SI, indicating that CI might be a better ex-
traction procedure to shorten the entire incubation time. We measured folate contents in 49 fast foods and 26 processed
foods by microbiological assay after CI. Mean folate contents of one serving of various burgers ranged from 43.1 to
62.0 r£g. One serving of French fries, pizza, sandwich and triangled kimbab contained a mean of 53.3, 28.4, 47.4, and
25.7 rg of folate, respectively. Folate contents of non-alcoholic beverages were very low, ranging from 1.0 to 5.2
2/100 g. Some of our values were comparable to the values in the folate database published in Korean Nutrition Society,
however, some of the published values were 140 times higher than the measured values in this study. Folate values
measured by the more recent modifications here can be used to update Korean folate database to accurately estimate

dietary folate intake (Korean J Nutr 2009; 42(4): 397~405)
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Separate incubation (SI) Combined incubation (CI)

Food sample Food sample ‘

| Homogenize | Homogenize

Incubate with protease
(for 2 hrs at 37°C)

Incubate with protease
(for 2 hrs at 37°C)

| Heat | Heat

X Incubate with @-amylase
Incubate with ¢-amylase

. and folate conjugase
(for 2 hrs at 37C)

(for 2 hrs at 37°C)

| Centrifuge

| Centrifuge
| Store at =70T

Incubate with folate conjugase
(for 2 hrs at 37°C)

| Store at =70T

Microbiological assay using Lactobacillus casei ‘

Fig. 1. Flow chart of food folate assay.
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Table 1. Mean folate content in foods measured after separate incubation (SI) or combined incubation (CI)

Food N;OTnbsre?f S Folate (10/1009) 5 % Difference” t-value
Hamburger 8 25.8 + 537 29.0 + 7.6 12.4 1.55
Cheese burger 6 31.1+77 356+ 7.0 14.5 4.03"
Bulgogi burger 6 292 £9.7 344 £99 17.8 2.29
Shrimp burger 4 25.0 = 3.7 335+ 7.0 34.0 3.30
Chicken burger 18 26.2 = 9.4 29.3 + 88 11.8 3.55™
French fries 10 472 £11.6 49.1 £ 9.1 4.0 1.24
Pizza 12 26.8 + 10.4 29.7 £ 5.2 10.8 0.08
Sandwich 6 27.8 £9.3 31.6 £ 10.7 13.7 1.21
Triangled kimbab 9 23.5 £ 2.5 243 £ 5.9 3.4 0.35
Sweet corn, canned 3 80.5 £ 11.8 89.5 +24.38 11.2 0.66
Frozen dumpling 3 86.0 = 38.9 80.8 = 12.2 -6.0 —0.31
Ham 3 123 + 5.4 11.5 = 4.1 -6.5 -1.09

1) % Difference = (folate values after Cl — folate value after SI) =+ folate values after SI x 100

2) Mean + SD
#: p<0.05, **+: p<0.01 significantly different by paired t-test
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Table 2. Folate content in fast foods

Food Restaurant Name Number of Folate Serving Folate
or store samples (1g/100 @) Size (g)  (ug/serving)

Burger King Hamburger 2 233 + 1.0" 110 25.6

McDonald Hamburger 2 373 £1.2 105 39.2

Hamburger Burger King Whopper 2 21.7 £ 6.0 263 57.1

McDonald Big Mac 2 33.7 £ 2.9 212 71.4

Mean 4)? 29.0 £ 7.7 173 48.3

Burger King Cheese burger 2 28.9 £ 1.9 123 35.5

Cheese burger McDonald Cheese burger 2 344 £ 43 120 41.3

Lotteria Cheese burger 2 43.5 0.4 120 52.2

Mean ()] 35.6 £ 7.4 121 43.0

Burger King Bulgogi Whopper Jr 2 220 £22 271 59.6

. Lotteria Bulgogi burger 2 383 £ 1.2 153 58.6

Bulgogi burger i

McDonald Bulgogi burger 2 43.0 £ 0.5 158 67.9

Mean ()] 344 +110 194 62.0

Lotteria Shrimp burger 2 328 £ 0.6 158 51.8

Shrimp burger McDonald Shrimp burger 2 342 £12.0 172 58.8

Mean (2 33.5£1.0 165 55.3

Lotteria Chicken burger 2 240 + 6.9 141 33.8

KFC Chicken bulgogi burger 2 28.9 £5.2 163 47.1

KFC Chicken filet burger 2 28.9 £ 6.2 169 48.8

KFC Chicken zinger burger 2 22.1 £ 0.7 226 49.9

i Popeyes Chicken burger 2 352 £5.2 145 51.0
Chicken burger . .

Popeyes Kajun tong sandwich 2 23.1 £ 4.4 223 51.5

Popeyes Filet sandwich 2 348 £ 17.1 178 61.9

KFC Chicken tower burger 2 23.1 £3.0 277 64.0

McDonald McChicken 2 43.1 = 4.9 160 69.0

Mean (9 293 +7.2 187 53.0

Fish burger McDonald Fish burger 2 31.7 £3.8 136 43.1

Biscuit Popeyes Butter milk biscuit 2 28.1 £ 0.8 53 14.9

KFC French fries 2 458 £ 6.6 101 46.3

Lotteria French fries 2 434+ 7.7 78 33.9

French fries McDonald French fries 2 46.2 £10.2 104 48.0

Burger King French fries 2 58.2 +15.8 125 72.8

Popeyes French fries 2 51.9 £ 2.1 126 65.4

Mean (5) 49.1 £ 6.0 107 53.3

Domino Super delux pizza 2 35.1 £0.9 63 22.1

Domino Bulgogi pizza 2 26.6 £ 6.5 71 18.9

Domino Bacon cheddar cheese pizza 2 28.1 £5.3 74 20.8

Pizza Pizza hut Rich gold Il super supreme pizza 2 265t 1.7 118 31.3

Pizza hut Rich gold | extrima 2 29.0 £ 43 132 38.3

Pizza hut Rich gold Il bulgogi pizza 2 329 £8.6 118 38.8

Mean (6) 29.7 £ 3.5 96 28.4

Buy the way Chicken chile sandwich 1 16.8 128 21.5

Buy the way Kreme salad sandwich 1 22.2 103 22.9

LG25 Bacon potato sandwich 1 31.6 149 47.1

Sandwich LG25 Sandwich 1 39.1 103 40.3

Family mart Sandwich 1 34.1 163 55.6

Family mart Ham potato salad sandwich 1 46.0 211 97.1

Mean (6) 31.6 + 10.7 143 47 4
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Food Restaurant Name Number of Folate Serving Folate
or store samples (1g/100 @) Size (g)  (ug/serving)
Buy the way Kimchi beef 1 39.6 105 41.6
Buy the way Tuna mayonnaise 1 23.8 106 25.2
Buy the way Tuna kimchi saute 1 20.0 105 21.0
LG25 Chunju bibimbob 1 21.9 107 23.4
Triangled kimbab LG25 Kimchi saute 1 21.2 105 22.3
LG25 Tuna kochujang 1 21.5 110 23.7
Family mart Chunju bibimbob 1 25.1 103 25.9
Family mart Bulgogi kimchi 1 22.5 103 23.2
Family mart Tuna kochujang 1 22.7 112 25.4
Mean (9 243 £ 5.9 106 25.7

1) Mean + SD

2) Mean folate content of 4 different types of hamburgers

Table 3. Folate content in processed foods

Food group Food Number of Folate
samples  (xg/100 g)
Processed Sweet corn, canned 3 89.5 + 248"
foods Dumpling, frozen 3 80.8 £ 12.2
Chajang, retort pouched 2 14.9 + 0.6
Curry, retort pouched 1 11.1
Cup ramen 2 33.3 £ 22
Sausage 2 19.6 = 1.8
Vienna sausage 3 11.7 £ 1.3
Haom 3 11.5 = 4.1
Fish paste, fried 3 10.7 £ 2.3
File fish, dried 2 26.5 + 16.5
Common squid, dried 3 13.8 £ 0.2
Pound cake 1 21.8
Chocopie 2 6.3 £ 0.0
Cucumber, pickled 1 5.6
Sauces Pork cutlet sauce 2 11.6 £ 1.3
Mustard sauce 3 6.9 +0.9
Mayonnaise 3 6.2+ 0.8
Beverages Takju (rice liquor) 3 6.4+ 18
Citron tea 2 52+ 1.8
Green tea 2 4.6 £0.0
Sikhye, canned 1 3.3
Coffee, canned 2 2.4+0.3
Black tea, canned 1 2.2
Rice drink 2 20+ 04
Sujunggwa 1 1.0
Aloe drink 2 1.0 £ 0.1
1) Mean + SD
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Table 4. Comparison of mean folate contentin this study (Cl) and in the current database”

Folate ( «g/100 @)

Food group Food Ratio”
Cl Current database
Fast foods Hamburger 27.8 12.0-28.0 0.4-1.0
Bulgogi burger 33.0 28.0 0.8
Shirimp burger 33.5 28.0 0.8
Cheese burger 35.6 17.0—-26.0 0.5-0.7
Chicken burger 29.5 16.0—-28.0 0.5-0.9
Butter milk biscuit 28.1 8.0 0.3
French fries 49.1 29.0 0.6
Pizza 29.7 34.0-74.0 1.1-2.5
Sandwich 31.6 25.0—49.0 0.8-1.6
Processed foods Sweet corn, canned 89.5 38.1 0.4
Frozen dumpling 80.8 4.0 0.05
Chajang, retort pouched 14.9 15.0 1.0
Curry, retort pouched 11.1 36.7 3.3
Cup ramyun 33.3 17.6 0.5
Sausage 19.6 4.0 0.2
Vienna sausage 11.7 4.0 0.3
Ham 11.5 9.0 0.8
Fish paste, fillet, fried 10.7 1.9 0.2
File fish, dried 26.5 49 .4 1.9
Common squid, dried 13.8 50.5 3.7
Pound cake 21.8 30.0 1.4
Chocopie 6.3 30.0 4.8
Cucumber, pickled 5.6 49.8 8.9
Sauces Pork cutlet sauce 11.6 969.0 83.5
Mustard sauce 6.9 969.0 140.4
Mayonnaise 6.2 1.2 0.06
Beverages Tak ju (rice liquor) 6.4 0.4 0.06
Citron tea 5.2 135.3 26.0
Green tea 4.6 1.7 0.4
Sikhye, canned 3.3 0.5 0.2
Coffee, canned 2.4 0.1 0.04
Black tea, canned 2.2 130.0 59.1

1) The Korean Nutrition Society'”

2) Ratio = folate value in the current database/folate value in this study
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