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Abstract

This study was carried out to compare the differences in dietary habits, food consumption patterns, nutrient
intakes, and serum lipid levels according to kimchi consumption in college students. The anthropometric and
biochemical parameters of blood samples from the subjects were investigated, as well as a kimchi frequency
questionnaire, 24-hour food recall and dietary habits. The subjects were divided into two groups according to
their kimchi consumption level based on the quantitative kimchi frequency questionnaire-kimchi consumption
under 50 g group and kimchi consumption over 50 g group. As kimchi consumption increased, consumption
of white rice (p<0.05) and noodles increased, whereas the consumption of confections decreased. The kimchi
consumption over 50 g group was more likely to eat balance meals (p<0.05), and consume fruits and vegetables
(p<0.05) than the other group. On the other hand, the kimchi consumption under 50 g group was more likely
to consume milk than the kimchi consumption over 50 g group. The energy and sodium (p<0.05) intakes in
the kimchi consumption over 50 g group were higher compared to the kimchi consumption under 50 g group.
Kimchi consumption was positively correlated with HDL-cholesterol and negatively correlated with body fat,
BMI, and blood glucose level. In addition, kimchi consumption was positively correlated with cereals, meats,
and vegetables intakes, and negatively correlated with milk and dairy product intakes. However, there was no

significant difference between the two groups.
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Table 1. General characteristics of the subjects
Male Female
50 g/day> 50 g/day< x*-value 50 g/day> 50 g/day<  x*-value
(n=14) (n=16) (n=38) (n=32)
Home 9 (64.3)" 5(31.3) 23 (60.5) 22 (68.8)
Residence Dormitory 2(14.3) 3(187) ) 6 (15.8) 2(6.3)
" Boarding house - - 5.36™5% 1(2.6) 2(6.3) 356N
orm Rented room 3(21.4) 8 (50.0) 8(21.1) 5 (15.6)
Others — — - 1(3.0)
Income <300,000 won 5(35.7) 6(375) ‘ 17 (44.7) 12 (37.5) -
(monthly) ~500,000 won 8(57.2) 9 (56.3) 253 14 (36.9) 14 (43.8) 451N
y >500,000 won 1(7.1) 1(6.3) 7(18.4) 6 (18.7)
Regular Yes 5(35.7) 10 (62.5) Lo 15 (39.5) 7(21.9) 0 4N
exercise No 9(64.3) 6 (37.5) ’ 23 (60.5) 25 (78.1) ’
None 9(64.3) 6(375) 23 (60.5) 5 (78.1)
The frequency 1~3/week 2(14.2) 8 (50.0) 44N 9(23.7) 3(9.4) 355
of exercise 4~5/week 1(7.1) 1(6.3) ) 4(105) 3(9.4) :
Almost every day 2(14.3) 1(6.3) 2(5.3) 1(3.1)
The time of None 9(64.3) 6(375) ‘ 23 (60.5) 25 (78.1) -
corci <1 hour 3(21.4) 2(12.5) 7.10N 10 (26.3) 4(125) 5.68%
exercise >1 hour 2(14.2) 8 (50.0) 5(13.2) 3(9.4)
None 14 (100.0) 12 (76.5) 37(97.4) 32 (100.0) ‘
Smoking Ex-smoker — 1(5.9) 353% - — 0.85™
Smoker — 3(18.8) 1(2.6) —
Stmokin None 14 (100.0) 13 (81.2) ‘ 37(97.4) 32 (100.0) -
uanﬁtg 1~10 pieces — 1(6.3) 255" 1(26) - 0.85"°
d v >10 pieces - 2(12.5) - -
None 4(286) 5(31.3) NS 13 (34.2) 9(28.1) NS
Alcohol Drinker 10 (71.4) 11 (68.7) 0.01 25 (65.8) 23 (71.9) 0.30
None 5(31.3) 13 (34.2) 9 (28.1) -
Tfh‘fjr.frf{?“ency 1~3 times/week 13 gfg; 10 (62.5) 0.86" 95 (65.8) 20 (62.5) 801
ol drnking 4~5 times/week ’ 1(6.3) 3(9.4)
None 4(28.6) 5(31.3) 13(34.2) 9(28.1)
The Kind of Soju 8(57.2) 9 (56.3) ) 11 (28.9) 12 (37.5) _
drinkin Beer 2(14.3) 1(6.3) 147 10 (26.3) 6 (18.7) 423"
g Makgeolli — 1 (6 3) 1(26) 3(9.4)
Fruit wine — 3(7.9) 1(3.1)
None 4(286) 5(31.3) 13 (34.2) 9(28.1)
Drinking <400 mL 5(35.7) 5(31.3) 5 17N 16 (42.1) 13 (40.7) 5 07
quantity ~800 mL 2(14.3) 3(18.8) : 7(18.4) 9 (28.1) '
>800 mL 3(21.4) 3(18.8) 2(5.3) 13.1)
Stress level” 3.1407 3.0£1.0 3.340.38 3.340.8

N (%). ?Not Significant.

3)Range 1~5: 5-point Likert type scale (High score denotes a strong agreement.).
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Table 2. Mean daily serving of kimchi items
Male Female
50 g/day > 50 g/day < 3 50 g/day > 50 g/day < ~
(n=14) (n=16) tvalue (n=38) (n=32) tvalue
Baechukimchi 0.93+0.77" 2.02+0.67 4.169™ 0.88+0.66 1.99+0.92 5.8617"
Kkakdugi 0.1640.16 0.37+0.26 2.589" 0.1440.15 0.53+0.64 3.603™
Baekkimchi 0.0540.10 0.07+0.09 0.649 0.04+0.07 0.07+0.14 2.330
Chonggakkimchi 0.02+0.03 0.06+0.04 2517 0.0540.10 0.1440.27 1.822
Yeolmukimchi 0.0340.03 0.13+0.17 2.267" 0.1340.23 0.2740.35 2.085"
Oisobaki 0.034+0.04 0.0940.09 2.275" 0.06+0.11 0.0440.05 -1.276
Gatkimchi 0.014+0.02 0.04+0.04 2.283" 0.014+0.02 0.0540.09 2513
Pakimchi 0.0240.04 0.0540.05 1.886 0.01£0.02 0.0640.09 2.926°
Dongchimi 0.0240.03 0.06+0.05 2.287" 0.0240.03 0.0840.15 2.527
Gaeipkimchi 0.05+0.10 0.09+0.12 1.067 0.06+0.11 0.2040.26 3.011™
Buchukimchi 0.044+0.05 0.15+0.14 2.672" 0.03+0.07 0.094+0.19 1.724
Total 1.37+£0.27 3.124+0.58 5.196™ 1.444+0.25 3.53+0.57 7.397"
1)MeaniSD, serving per day.
"p<0.05, “p<0.01, “"p<0.001 by t-test.
Table 3. Anthropometric and biochemical characteristics of the subjects
Male Female
50 g/day > 50 g/day < B 50 g/day > 50 g/day < ~
(n=14) (n=16) tvalue (n=38) (n=32) tvalue
Height (cm) 175.11+3.55" 175.17+£5.90 0.031 160.99+5.11 160.48+5.11 -0.415
Weight (kg) 70.14+8.46 69.30+8.40 0.271 53.384+9.21 52.93+5.51 -0.252
Skeletal muscle mass (kg) 25.09+4.04 25.00+3.70 -0.060 16.09+3.46 16.19+£3.23 0.122
Body fat (kg) 13.45+5.92 12.80+4.63 -0.332 13.944+4.33 13.03+£2.90 -1.055
Lean body mass (kg) 56.69+4.37 56.50+5.16 -0.107 40.23+3.75 39.93+3.21 -0.354
BMI (kg/m?) 22.8942.89 22.5642.28 -0.337 20.91+2.84 20.57+2.05 -0.573
BFP (%) 18.63+6.30 18.11+£4.73 -0.251 25.21+4.62 24.3843.36 -0.867
WHR 0.78+0.06 0.794+0.05 0.249 0.7440.04 0.744+0.04 -0.727
Systolic BP (mmHg) 131.50+£13.59 128.00+£11.70 -0.751 119.21+10.27 117.00£12.83 -0.785
Diastolic BP (mmHg) 75.574+9.39 72.56+8.62 -0.910 69.68+6.81 68.4148.49 -0.686
Blood glucose (mg/dL) 82.93+3.32 79.754+4.99 -2.078 79.4545.34 78.69+5.23 -0.600
TC (mg/dL) 168.29+28.57 173.88+32.50 0.501 169.63+27.54 175.34+26.53 0.882
HDL-C (mg/dL) 55.93+11.80 59.94410.60 0.973 60.61+13.27 64.88+10.20 1.521
LDL-C (mg/dL) 96.79+20.75 98.75+31.44 0.204 95.97+24.82 98.84+25.38 0.476
TG (mg/dL) 84.71+48.29 87.13+37.35 0.151 73.874+39.44 65.38+18.40 -1.183
Na (mEq/L) 102.86+36.44 140.004+53.10 2.201" 94.61+38.53 131.75+48.64 3.564™
Y"Mean+SD.
BMI: body mass index. BFP: body fat percentage. WHR: waist-hip ratio.
TG: total cholesterol. HDL-C: high-density lipoprotein. LDL-C: low-density lipoprotein.
"p<0.05, “p<0.01 by t-test.
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Table 4. Dietary habit of the subjects
Males Females

Question items 50 g/day> 50 g/day< 50 g/day> 50 g/day <

=14 (n-16)  UVANC gg) (gegy  Uvale
Do you have three meals regularly?“ 3.00+0.78?  3.254+0.93 0.789 3.00+1.19 3.13+1.31 0.415
Do you have a breakfast? 3.294+1.20 3.31+£1.20 0.061 3.29+1.35 3224143 -0.211
Do you eat proper amounts of meals? 3.07+1.00 3.50+0.82 1.277 3.24+0.75 3.13+094 -0.241
Do you have balanced meals? 3.144+1.17 4.134+1.02 2.455" 3.13+£0.93 3.47+1.05 1.409
Do you eat more amount of snacks than meals? 2.00+1.11 1.56+0.63 -1.303 2474089 2.63+1.13 0.614
Do you eat fruits daily? 2.43+0.76 2.56+0.73 0.496 3.00+£1.27 3.06+1.13 0.217
Do you eat vegetables except for kimchi daily? 2.86+0.86 3.50+0.73 2.208" 3.11+1.03  3.25+0.98 0.599
Do you eat meats daily? 3.43+0.76 3254093 -0.579 2.894+0.89 3.16+0.81 1.285
Do you eat fishes daily? 1.79+0.80 2.31+0.60 2.012 2.11£0.95  2.09+0.69 -0.059
Do you drink milks daily? 2.93+1.44 263+0.89 -0.684 313+1.42 2.63+1.34 -1.536
Do you eat seaweeds daily? 2.57+0.94 2.31+£0.70  -0.846 2474089  2.56+0.76 0.450
Do you eat candies, chocholates and sweets frequently? 3.29+1.27 2194075 -2.934 3.05+1.01 3.194+1.06 0.541
Do you eat ramen and instant foods frequently? 3.43+1.02 3.19+0.83  -0.704 242+1.18  3.28+0.85 3.443"
Do you eat fast food frequently? 2.43+1.02 2.38+0.89 -0.153 2.37+0.88  2.97+1.03 2.624"

1)Range 1~5: 5-point Likert type scale (High score denotes a strong agreement.).

“Mean+SD. p<0.05 by t-test.
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Table 5. Mean daily servings of 63 food items by groups
Male Female
Food items 50 g/day> 50 g/day< 50 g/day > 50 g/day <
(n-14) (n-16) tvalue (n=38) (n=32) tvalue
White rice 1.53+0.78" 2.11+0.75 2.055" 1.11+0.92 1.45+0.95 1.513
Boiled barley/mixed rice 0.76+0.97 0.72+0.72 -0.118 1.28+0.93 1.18+1.04 -0.421
Ramen (instant noodles) 0.50+0.53 0.374+0.28 -0.833 0.154+0.18 0.29+0.22 2.902™
Grains & Noodles 0.12+0.08 0.21+£0.19 1.665 0.144+0.13 0.17+0.15 0.777
cereals B.reads 0.294+0.24 0.27+0.26 -0.265 0.38+0.38 0.47+0.43 0.875
Rice cakes 0.13+0.14 0.11+0.13 -0.291 0.164+0.19 0.19+0.17 0.705
Confectionery 0.47+0.57 0.234+0.28 -1.404 0.49+0.40 0.37+£0.34 -0.306
Potato 0.324+0.27 0.274+0.26 0.879 0.27+0.24 0.29+0.25 0.639
Sweet potato 0.094+0.12 0.10+0.08 1.060 0.154+0.17 0.1140.10 0.927
Tofu 0.34+0.29 0.444+0.32 -0.643 0.53+0.44 0.62+0.65 -1.988
Peas 0.36+0.36 0.4940.28 -0.563 0.404+0.58 0.54+0.67 0.226
Soybean milk 0.33+0.54 0.23+0.27 0.099 0.344+0.52 0.16+0.23 -1.187
Meats, eggs  Beef 0.27+0.32 0.36+0.31 0.808 0.294+0.29 0.36+0.40 0.840
& beans Chicken 0.41+0.30 0.42+0.27 0.110 0.38+0.35 0.35+0.26 -0.463
Pork 0.52+0.30 0.45+0.27 -0.671 0.35+0.24 0.47+0.40 1.453
Ham-Sausage 0.33+0.28 0.29+0.27 -0.442 0.20+£0.24 0.26+0.26 0.937
Egg 0.55+0.37 0.44+0.28 -0.927 0.4940.31 0.59+0.39 1.107
Mackerel 0.1440.20 0.174+0.14 0.384 0.09+0.16 0.13+0.17 1.026
Tuna 0.214+0.26 0.2240.18 0.139 0.114+0.11 0.154+0.15 1.367
Croaker 0.03+0.04 0.0640.04 1.742 0.06+0.08 0.06+0.05 -0.558
Pollack 0.03+0.04 0.08+0.09 2117 0.03+0.03 0.05+0.05 1.416
Fishes Anchovy 0.234+0.27 0.214+0.18 -0.231 0.2740.40 0.43+0.51 1.505
Fish pastes 0.2440.20 0.2240.17 -0.281 0.184:0.20 0.2940.24 2.049"
Squid 0.10+0.14 0.20+0.25 1.329 0.08+0.14 0.10+0.10 0.566
Shellfish 0.09+0.12 0.17+0.23 1.251 0.12+0.16 0.18+0.21 1.324
Salted fish 0.12+0.21 0.11+£0.24 -0.188 0.06+0.07 0.15+0.23 2.426"
Chinese cabbage 1.1840.97 1.75+1.11 1.500 1.06+0.84 1.75+1.02 3.108™
Radish 0.58+0.66 1.014+0.89 1.517 0.54+0.48 0.62+0.42 0.734
Radish tops 0.06+0.13 0.11+0.13 1.015 0.0840.13 0.21+0.28 2.445"
Bean sprouts 0.26+0.20 0.38+0.25 1.393 0.2840.36 0.33+0.37 0.570
Spinach 0.12+0.11 0.21+0.13 1.980 0.144+0.14 0.21+0.22 1.679
Cucumber 0.11+0.12 0.244+0.23 2.012 0.324+0.37 0.21+0.22 -1.503
Vegetables Chili 0.2440.29 0.2940.26 0.455 0.2340.24 0.32+0.37 1.169
Carrot 0.10+0.12 0.214+0.18 1.932 0.214+0.22 0.2840.40 0.821
Pumpkin 0.09+0.09 0.2440.18 2.603" 0.2440.21 0.214+0.25 -0.521
Cabbage 0.194+0.24 0.25+0.50 0.465 0.361£0.54 0.20+0.23 -1.658
Tomato 0.254+0.29 0.2240.28 -0.280 0.4740.41 0.434+0.44 -0.409
Mushrooms 0.17+0.19 0.23+£0.22 0.834 0.3440.27 0.33+£0.31 -0.152
Brown seaweed 0.174+0.21 0.17+0.18 0.093 0.19£0.22 0.25+0.24 1.073
Laver 0.3940.24 0.31+0.26 -0.908 0.4140.31 0.53+0.60 0.979
Tangerine 0.12+0.18 0.09+0.08 -0.466 0.11+£0.12 0.17+0.22 1.317
Persimmon 0.04+0.04 0.05+0.04 0.450 0.044+0.04 0.05+0.07 1.297
Pear 0.04+0.03 0.0440.03 -0.295 0.054+0.04 0.10+£0.15 1.827
Watermelon 0.12+0.26 0.05+0.03 -0.998 0.094+0.12 0.17+0.24 1.690
Oriental melon 0.06+0.09 0.04+0.03 -0.692 0.11+0.15 0.14+0.19 0.753
Fruits Strawberry 0.09+0.12 0.05+0.03 -1.292 0.10+0.13 0.10+0.14 0.087
Grape 0.05+0.04 0.06+0.09 0.618 0.06+0.05 0.08+0.10 1.176
Peach 0.03+0.04 0.04+0.03 0.342 0.06+0.06 0.05+0.07 -0.639
Apple 0.15+0.26 0.1440.23 -0.149 0.164+0.21 0.2040.38 0.434
Banana 0.10+£0.09 0.09+0.08 -0.127 0.284+0.39 0.24+0.28 -0.461
Orange 0.11+0.12 0.16+0.18 0.924 0.2540.39 0.34+0.56 0.767
Milk - milk Milk 0.65+0.76 0.53+0.33 -0.539 0.67+£0.57 0.58+0.58 -0.693
products Yogurt 0.1940.16 0.32+0.28 1.560 0.50+0.60 0.444-0.45 -0.468
Ice cream 0.484+0.52 0.2540.27 -1.496 0.34+0.30 0.33+0.40 -0.206
Soda 0.55+0.37 0.284+0.21 -2.438" 0.204+0.24 0.42+0.33 3.129™
Beverages Coffee 0.73+0.78 0.724+0.88 -0.034 0.62+0.60 1.00+0.94 2.039
Green tea 0.20+0.27 0.11+0.17 -1.053 0.244+0.52 0.45+0.52 1.629
Alcoholic Begr 0.174+0.13 0.2240.24 0.660 0.104+0.14 0.18+0.22 1.751
beverages Soju . 0.16+0.14 0.1940.23 0.518 0.08+0.14 0.14+0.16 1.602
Makgeolli 0.094+0.09 0.134+0.23 0.633 0.064+0.12 0.09+0.10 0.957
Hamburger 0.08+0.10 0.10+£0.13 0.434 0.08+0.17 0.10+0.10 0.693
Fat foods Pizza 0.05+0.04 0.06+0.09 0.338 0.06+0.11 0.08+0.08 1.025
Fried foods 0.18+0.14 0.17+0.19 -0.126 0.12+0.12 0.23+0.20 2.754"

"Mean+SD, serving per day. p<0.05, “p<0.01 by t-test.
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Table 6. Mean daily servings for six food groups of the subjects

Male Female
50 g/day > 50 g/day < ~ 50 g/day > 50 g/day < ~

(n=14) (n=16) tvalue (n=38) (n=32) tvalue
Cereals 421+0.45" 439+0.63 0.433 4154043 4614047 1.481
Meat, fish, egg, bean 431£0.16 45540.14 0.319 3.98+0.16 486+0.19 1565
Vegetables 3.92+0.29 5.62£0.44 1.8%6 4894024 5.89+0.40 1599
Fruits 0.91+0.04 0.8140.04 ~0.440 1302008 1.6320.09 1140
Milks - milk products 1312023 1.09+0.15 0616 152+0.16 1354013 ~0.679
Fats - sugars 1.78+1.04 1.44:+1.03 0912 1.33+£094 2.28+154 3179°

1)MeaniSD, serving per day. “p<0.01 by t-test.
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Table 7. Mean daily nutrient intakes of the subjects
Male Female
50 g/day > 50 g/day < 50 g/day > 50 g/day <
(n-14) (n=16) tvalue (n=33) (n=32) tvalue
Energy (kcal) 2081.57+509.21" 2131.83+327.40 0.282 1700.63+£562.51 1757.81+737.72 0.317
Protein (g) 87.19+27.18 92.43+20.49 -1.162 65.89+22.82 70.74+29.27 0.672
Fat (g) 65.79423.80 59.90+17.01 -1.193 52.04+18.42 53.32429.39 0.480
Carbohydrate (g) 257.30+39.66 286.54+28.13 0.652 235.98+93.79 252.96+82.90 -0.254
Fiber (g) 14.90+3.02 17.41+£4.70 1.578 14.83+8.64 16.42+5.20 -0.218
Calcium (mg) 521.86+157.92 498.93+200.27 1.327 559.66+268.22 465.80+221.78 -1.432
Phosphorus (mg) 905.23+184.46 993.64+308.45 0.866 925.76+353.36 885.92+350.25 -0.420
Iron (mg) 16.71+£5.92 12.59+3.55 -2.108" 12.56+9.33 1 1.56+4.38 -0.530
Sodium (mg) 3637.68+900.60 4850.26+1481.40 2.365" 3098.74+1193.27 3468.33+1548.31 0.973
Potassium (mg) 2252.98+684.20 2258.97+587.18 0.023 2125.69+835.44 2143.88+895.38 0.077
Zinc (mg) 8.71+£2.90 7.64+2.20 -1.002 7.54+2.97 7.684+3.12 0.170
Vitamin A (ugRE) 661.27+423.97 724.28+404.18 0.371 759.21+531.57 891.98+545.68 0.911
Vitamin Bl (mg) 1.49+1.05 1.08+0.34 -1.234 1.02+0.50 1.00+0.45 -0.187
Vitamin B2 (mg) 1.29+0.67 1.024+0.32 -1.230 1.144+0.52 1.404+0.42 -0.849
Vitamin B6 (mg) 2.04+0.97 2.04+0.65 0.014 1.66+0.58 1.64+0.72 -0.119
Niacin (mg) 21.47+11.86 14.67+£5.57 -1.744 14.47+6.54 15.73+7.19 0.676
Vitamin C (mg) 77.40+£48.01 79.48+38.35 0.116 62.66+35.68 63.10+29.77 0.049
Folic acid (pg) 213.70+76.77 216.12+72.20 0.079 220.10+119.21 240.88+94.94 0.726
Vitamin E (mg) 16.52+6.68 16.65+8.77 0.042 12.65+5.88 14.71+£10.45 0.867
Energy (%)
Carbohydrate (%) 52.24 55.77 56.33 57.02
Protein (%) 17.70 17.99 15.73 15.94
Fat (%) 30.06 26.23 27.95 27.04

"Mean+SD. “p<0.05 by t-test.

Table 8. Correlation coefficients between kimchi consumption and other factors

Kimchi consumption

Variable Male (n=30) Female (n=70)
Body fat (kg) -0.064 -0.012
In body BMI (kg/m’) ~0.065 ~0.067
Blood glucose (mg/dL) -0.357 -0.072
TC (mg/dIL 0.093 0.106
Blood HDL-C (mg/dL) 0.182 0.177
LDL-C (mg/dL) 0.038 0.058
TG (mg/dL) 0.029 -0.134
Urine Na (mEq/L) 0.036" 0.397"
Rice 0.362" 0.181
Ramen -0.161 0.332"
. Vegetables 0.325 0.191
Food intake Soda 0418 0.35"
Coffee -0.006 0.240"
Milks -0.121 -0.081
Blance of meals 0.421" 0.170
. . Eating fruits 0.093 0.026
Dietary habits Eating vegetables except kimchi 0.385" 0.072
Drinking milks -0.132 -0.182

BMI: body mass index. TC: total cholesterol. HDL-C: high-density lipoprotein. LDL-C: low-density lipoprotein. TG: triglyceride.
Pearson’s correlation coefficients were calculated using SPSS.

“p<0.05, "p<0.01.
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