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The Effect of Seasoning on the Distribution of Nutrient Intakes by
a Food-Frequency Questionnaire in a Rural Area

Yun, Sung Ha - Choi, Bo-Youl - Kim, Mi-Kyung’
Department of Preventive Medicine, Hanyang University, College of Medicine, Seoul 133-791, Korea

ABSTRACT

The development of food frequency questionnaire (FFQ) is based on food use and/or dish use. Regardless of poten-
tial effect of oils and seasonings on chronic diseases, most of food-based FFQs do not include oils and seasonings in
calculation of nutrient intake. This study examined the effect of added (seasoning) oils and seasonings on the distribu-
tion of subjects by relative nutrient intake using a dish-based FFQ. The subjects were 1,303 persons (men 478, women
825) aged over 20 years old, who completed FFQ composed of 121 items. Three types of daily nutrient intake were
calculated; 1) total nutrient intake with oils and seasonings, 2) nutrient intake without oils, and 3) nutrient intake with-
out oils and seasonings. The correlation and agreement of classification of subjects by relative nutrient intake were ex-
amined. All analyses were performed using absolute nutrient intakes and total energy-adjusted nutrient intakes by residual
method. Comparing total nutrient intake with the nutrient intake without oils, energy, vegetable fat and vitamin E intake
were significantly decreased and kappa values were 0.95 (Kw = 0.98), 0.64 (Kw = 0.81), and 0.59 (Kw = 0.79), res-
pectively. Comparing total nutrient intake with the nutrient intake without oils and seasonings, most of nutrients intake
except animal fat, animal protein, retinol and cholesterol were significantly decreased, and kappa values of vegetable fat
(K = 0.64, Kw = 0.81), vitamin E (K = 0.59, Kw = 0.79) and sodium (K = 0.61, Kw = 0.80) were under 0.80. After
total energy was adjusted, agreement was lower than before total energy adjustment. Excluding oils and seasonings to
assess nutrient intake underestimated vegetable fat, vitamin E and sodium intake and affected the distribution of sub-
jects by their relative nutrient intake. Therefore, we suggest that research focused on these nutrients need to be cautious
about the interpretation of the results. (Korean J Nutr 2009; 42(3): 246~255)
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Table 1. The composition of food frequency questionnaire

Food group

Items

Cooked rices
Noodles

Breads

Potatoes
Soup/Stew

Meats

Fishes and shellfishes

Kimchi

Vegetables

Seaweeds
Mushrooms
Fruits

Pulses/Nuts

Milks
Beverages

Sugars and sweeteners
Others

White rice, Brown rice, Bean-mixed rice, Fried rice, Bibimbab,” Kimbab,” Rice gruel

Noodle with soup, Noodle with assorted mixures, Ramyeon, Jajangmyeon, Jjambbong,
Sujebi®”/Kalguksoo,” Mandu and Mandukuk, Tokkuk®

White bread, Brown bread, dock marked bread /bread with small red bean paste,
Pizza/Hamburger, Other breads

Boiled potato, French fried in vegetable oil, Other potatoes, Sweet potato

Beef soup, Gom-kuk®/Sullungtang®/Galbitang,” Yookgejang”/Hajangguk,” Yeongebacksuk,”
Samgetang®/Chicken stew,” Doenjangkuk” added vegetables, Soybean sprout soup/Soybean sprout
soup added kimchi, Mlyeokguk“”/CoId Mlyeokguk Bukeoguk,"’ Dog meat stew, Kimchi stew, Doenjang
stew/Chungkukjang™ stew, Dongtae™ stew/soup, Other fish stew

Char-broiled beef, Cooked beef (frying pan, oven), beef Bulgogi¥ (sliced beef with sauce),

Other beefs

Char-broiled pork, Pork bellies, Pork bulgogil4, Other pork, Fried chicken, Egg (Steamed, Fried, Rolled)
Ham/Sausage/bacon

Broiled and boiled salted Fish (Mackerel/Hairtail/Gulbi®), Other char-broiled fish,

Other broiled fish, Fried fish (frying pan)

Canned fish, shrimp, Boiled common squid, Dried common squid/Seasoned common suied fillet,
Dired shellfishes (Anchovy/Dired icefish strip), Salt-fermented fish and shellfishes

Beachukimchi,"”Mukimch'™ (Chongkakimchit®) /Kkakdukil9/Yeolmukimchi®®)

Beagkimchi,* Dongchimi,”? Perlla leaf Kimchi, Cucumber Kimchi (Stuffed cucumber pickle),
Pickled vegetable in sauces (Cucumber/Red pepper/Garlic/Radish, etc)

Raw vegetables (Lettuce/Cabbage/Chinese cabbage, etc.),

Raw vegetables (raw cucumber, seasoned cucumber, etc.),

Green pepper (Raw), Carrot (Raw), perilla leaves (Raw),

Other raw vegetables (Celery/Broccoli, etc),

Vegetable juice (carrot juice, etc),

Boiled vegetables (soybean sprout/Mung bean sprout),

Boiled vegetables (Spinach),

Boiled vegetable (Cooked pumpkin/Pan fried pumpkin),

Other boiled vegetables (Bracken/Ballom flower root)

Seasoned and toasted laver

Mushrooms (Oak mushroom/Oyster mushroom, etc)

Citrus fruit, Orange/Grape fruit, Orange juice, Water melon, Oriental melon, Strawberry, Grape,
Grape juice, Apple, Pear, Persimmon, Banana, Peach, Tomato, Other fruit juices (Orange/Grape, etc),
Canned fruits

Kongjaban,* Tobu (Excepted Doenjang stew and Doenjang soup), Others soybean, Peanut,
Peanut butter, other nuts, soymilk

Milk, Yokurut, Yogurt, Cheese, Magarin (Spread), Butter (Spread), Icecream

Coffee, Coffee sugar, Coffee creamer powder, Tea (green tea/Mixture of green tea and roasted
brown rice), Coke, Clear soda pop, Other beverages

Candies, Chocolates, Jam, Mayonnaise, Rice cake, Cookies (Snacks/Biscuits)

Garlic (Excepted seasoning), Doenjang/Ssamjang™ (Excepted seasoning), Kochujang™
(Excepted seasoning)

YRice with assorted mixtures, ”Laver-wrapped rice, *Wheat flakes soup, “Korean handmade knife cut noodle, “Rice cake soup, “Beef
born soup, "Beef born soup added edible viscera and vegetable and red pepper powder, ?Korean traditional cooked chicken,
“Soybean paste soup, ”Brown seaweed soup, "'Dried pollack soup, ’Soybean paste, **Frozen alaska pollack, **Sliced pork with sau-
ce, ¥salt-cured and dried yellow croaker, ' Chinese cabbage Kimchi, *”Radish Kimchi, ** Small radish Kimchi, **Seasoned cubed ra-
dish roots Kimchi, * Young leafy radish Kimchi, *’Chinese cabbage Kimchi without red pepper, *Radish Kimchi with water, ' Seasoned
black soybean, *’Mixed soybean paste without red pepper paste, *Fermented red pepper paste
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Table 2. General characteristics of subjects

Characteristic

Sex

Men (%) 36.7

Women (%) 63.3
Age (years) 58 + 13
Education (years) 9.3+ 36
Marry status (%)

Single 2.6

Married 82.7

Widow 14.7
Height (cm) 1575 £ 8.4
Weight (kg) 60.8 + 10.0
BMI (kg/m?) 245 + 3.2
Exercise (met/hour/week)” 18.8 £ 33.7
Family history (%)° 31.4
Disease history (%)

Hypertension (%) 20.0

Diabetes (%) 9.3
Smoking, current (%) 16.7
Drinking, current (%) 425

Values are means = SD or %
YMET, metabolic equivalent task
“Family history of hypertension, diabetes, myocardial infarction

Table 3. Oils and seasonings intake of subjects (/day)
Oils and seasonings Intake (g)
Sesame oil 20+ 17
Soybean oil 3.1+3.0
Soy sauce 45+ 42
Soybean paste 13.7 £ 135
Kochujang 3.0=*31
Garlic 43 *31
Leek 10.0 = 7.0
Onion 19.7 = 16.7
Red pepper powder 12+t16
Sugar 12+16
Salt 44 +11.6
Others” 28+29

Values are means = SD
YOther seasonings were sesame, pepper, ginger, seasoning
powder and powdered sesame mixed with salt
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Table 4. Comparison of means daily nutrient intake levels obtained from food frequency questionnaire (FFQ) with and without oils

and seasonings

Energy unadijusted nutrient intake”

Energy adjusted nutrient intake”

Total nutrient

Nutrient intake

Nutrient intake

Total nutrient

Nutrient intake Nutrient intake

intake without oils without oils and intake without oils  without oils and
seasonings seasonings
Energy (kcal) 1984 + 720 1940 + 698** 1881 + 6747 1984 + 720 1940 + 698** 1881 + 6747
% Energy

Carbohydrate 67278 68.6 + 7.5 68.8 = 7.87 - - -

Protein 147 £ 2.3 15.0 + 2.4** 148 £ 257 - - -

Fat 18.1 £ 6.1 16.4 + 5.7 16.4 + 597 - - -
Carbohydrate (g) 333 = 112 - 324 + 1097 317 + 38 317 + 37 308 + 377
Total Protein (g) 75.2 + 32.7 - 72.0 +31.27 69.5 + 12.3 69.6 + 12.8*  66.8 + 1257

Vegetable protein (g) ~ 47.4 + 17.8 - 442 + 16.4% 448 + 76 448 £ 7.7 419 + 71t

Animal protein (g) 278 +19.4 - - 245+ 115 246 + 117 246 + 1197
Total fat (g) 42.8 + 25.7 37.7 + 22.8* 36.7 = 2257 38.0 + 12.7 33.6 = 11.6" 326 +11.77

Vegetable fat (g) 19.7 +£11.3 14.6 + 8.7 136 + 8.3% 178 £ 6.1 13.4 £ 52** 12.4 + 511

Animal fat (g) 231 +17.1 - - 20.1+9.8 20.2 + 9.9* 20.2 + 101"
Fiber (g) 9.0 = 4.0 - 8.0+ 35" 85+ 27 85+ 2.7 76+24"
Vitamin A ( gRE) 941 + 826 - 876 + 7977 865 + 680 867 * 681** 812 + 6717

Retinol ( xg) 86.4 + 78.3 - - 76.6 = 54.1 76.7 + 54.1 76.7 + 53.8

B -carotene ( Q) 5019 + 4763 - 4634 + 46017 4631 + 4033 4642 + 4032** 4313 + 39747
Vitamin B, (mg) 1.35 + 0.61 - 1.30 + 0.59" 1.25 + 0.27 1.25 + 0.27 1.21 + 027"
Vitamin B, (mg) 1.17 + 0.58 - 110 + 0557  1.072 £0.31  1.074 £ 032" 102 0317
Vitamin Bs (mg) 2.30 + 1.05 - 2.10 +0.947 2148 +055 2151 + 056" 197 + 0527
Vitamin C (mg) 148 + 91 - 144 + 90t 139.8 + 68 139.9 + 69* 136 £ 697
Folate ( Q) 287 + 138 - 273 + 1317 270.8 + 92 271.2 + 94™* 259 + 93%
Niacin (mg) 167 +75 16.0 = 7.27 15.49 + 3.3 15,51 + 3.4* 14.9 + 3.3%
Vitamin E (mg) 9.4 +6.1 5.7 + 3.5 53 + 3.3" 8.4+ 37 5.2 + 2.3% 48 + 23"
Calcium (mg) 611 = 297 581.8 + 284" 575.8 + 198 576 + 200* 551 + 1987
Phosphorus (mg) 1090 + 464 - 1030 + 4357 1015 + 208 1016 + 231* 962 + 2037
Iron (mg) 151 + 6.1 - 143 + 577 141 +28 142 +29 135 + 2.8%
Potassium (mg) 3299 + 1456 - 3095 + 13557 3105 + 854 3108 + 866% 2925 + 8337
Sodium (mg) 5196 =+ 2637 - 3598 + 19677 4929 + 1995 4935 + 2011** 3458 + 16617
zinc (mg) 9.4+ 35 - 9.2 + 34" 88+ 1.0 88+ 1.1 86+ 11"
Cholesterol (mg) 263 + 202 - 262 + 2027 231 + 129 232 + 130" 232 + 1317

Values are means = SD

YNutrients not contained in oils and seasonings were not listed in the table for simplicity

? Adjusted for total energy intake using the residual method

#! p-value <0.05, *x: p-value <0.001, p-value refers FFQ vs FFQ without oils
1: p-value <0.05, ¥: p-value<0.001, p-value refers FFQ vs FFQ without oils and seasonings
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