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ABSTRACT

The purpose of this study was to evaluate nutritional value of traditional fermented foods by dietary intake of
university students living in Chungnam, 210 students were asked for their dally food intake using 24-hour recall
method for 3 days. And dally nutrient intakes from total foods and fermented foods were analyzed and
compared. The mean weight, height, and BMI of the subpcts were 67.36kg, 174.39%cm, 2215kg/m’ in men and
5345ke, 161.86cm, 2040ke/m’ in- women, respectively, The dailly intakes of protein, phosphorus, and vitamin B
were 10682%, 13788%, and 10899% of the Korean RDA. However, the energy, calcium, iron, vitamin A,
vitamin Bz, niacin, vitamin C intakes did not reached the RDA for Koreans, The fermented food intake was
909% of total food intake, And the percentages of fermented food intakes were 8153% for Kimchi and 1475%
for Chang. The vegetable protein, vegetable oil, dietary fiber, calcium, phosphorus, iran, sodium, potassium, vitarnin
A, vitamin By, vitamin B, niacin and vitamin C intakes per 1000kcal consumption from fermented foods were
significantly higher than those from total foods. The fermented food intake showed positive correlation with iron,
and plant ron intakes In conclusion, the percentage of fermented food intake was about 9% and the mapr
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ftems were Kimchi and Changs in university students, Fermented food intake may be important to improve the

intakes of calcium, iron and vitamins,
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Table 1. General characteristics of the subjects

variable 10 T
Agelyears) 2236+273" 21454166 21854224
Weight(kg) 67.36+8.66 53451684 53.91%10,39
Height{cm) 174391556 161.86 +5.06 167.71£8.20
BMi(kg/m?)* 22.15:+2.55 20401239 21211261

* Meanstandard deviation
? Body mass index = [weight(kg)/height{m)?

2. B0 SHEH

19 %2 A% AdFF A8 AL v
Y A3 Table 2 3% 2t} 19 £ 4E AHFL Yy
SA8e] zhzt 138630g 96393goI T AA WAk o
F& AT A N AWEGE o oy
A, %, HE B zHzk 10682%, 13788%, 10899%2 A
L AR o o), 24, 3, vlg A g
Be, Wpolobdl, HIERR CE& 72} 8449%, 5847%, 7047%,
9007%, 7930%, B04%, 8692% 2 VAo n)X)=) L3
= AHAFToIUh

200 U7 FUZAPAN B ARy o
Aol MFahe 20~2049) FUgid 4L Auin
H S, Ql, gloly, yoleldl, vlglel Cce gAY
£ AYsg oy iz, 24, & vE A FE gy



ol - oA

Table 2, Mean daily nutrient intakes of the subjects

Variable Male(n = 104) Female(n = 106) Total subjects(n=210)
Food intake{g)*™ 1386.30+ 1037.18" 963.93:+406.75 1173.111811.22
Energy(kcal)™ 2142554 1292.37 1666.84 1-626.40 1901.92 4 1037.95
Protein(g)™ 7264+20.95 60.47:+£26.28 66.45128.28
Animai protein(g) 358711991 32684:20.03 342141999
Vegetable protein(g)™* 36.68+ 16.63 278911464 34.24+16.23
Fat(g) 55.34+38.46 4710:+23.67 511843205
Animal fat(g) 2343+16.06 25.36:121.04 244011872
Vegetable oil(g)™ 31.91+20.24 217441178 26.78+22.73
Carbohydrate{g)™ 29341+ 11228 242081 104.30 267.504111.08
Fiber(g™ 4951267 3841238 43914258
Ash(g)** 19.18+7.88 14091658 16611767
Ca(mg)* 445231236 65 37396+ 23366 409.261237.29
Animal Ca(mg) 209521 179.71 198.681 180.74 204.05+179.688
Vegetable Ca{mg)*™ 2367115052 176,28+ 116.76 206.214+137.17
P{mg)™ 1064.13+423.70 868.07 1:360.43 965.17 404,22
Fe(mg) 10.23£5.04 8961551 9.594:5.31
Animal Fe(mg) 333+1.92 2954201 3.14+197
Vegetable Fe{mg) 705+4.30 6171514 6611475
Na{mg)™* 4392461 1827.80 3125.66 155439 3753.02 4 1806.48
K{mg)™* 2230.88:+£812.15 1824.32+892.68 2024.68:+875.92
Vitamin A{ugRE) 698.601+5698.25 563,62 +403.95 63047 +512.77
Vitamin Bi(mg)* 1.33+057 1.16:+0.62 1.24+060
Vitamin Ba{mg) 1074057 1.05+071 1061065
Niacin(mg)* 14.861+7.37 12.81£599 13.831+6.77
Vitamin C{mg)*™* 715414662 50.36:438.12 60.85143.74

" Meanzstandard deviation

Significance between male and female by unpaired t-test : *p(0.05, ™p{0.01, ™p{0.001

Table 3. Daily nutrient intakes according to % Korean RDA of

the subjects , (%)

Rk T < W
Energy 8570+5169" 8328:£31.32  84.49+4256
Protein 1036314278 109.94+45697 10688214443
Ca* 63.60+33.81 5342+£3338 584743390
pre 162.02+£6053 1240145148 137.88457.75
Fer™ 852414200  6597+3444 704714099
Vitamin A 99.80+8546  8052%57.71 90.07173.25
Vitamin B 102,16 +4419 11568+£61.88 1089915415
Vitamin Bz* 71.331+38.03 87.124:50.48 79.30+50.52
Niacin 874114334 98661 46.04 93.04 14497
Vitamin C™* 10220+66.60 719415445 869216249

" Meanzstandard deviation
Significance between male and female by unpaired t-test
: *p¢0.05, **p(0.001
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Table 4. Daily food intakes according to traditional fermented food group of the subjects g(%)
Fermented food group Food items Male(n = 104) Female(n=106) Total subjects(n=210)
Fermented red pepper paste 5130 441) 439( 5.99) 476( 5.03)
Soybean paste, improved 485( 417 2790 381) - 381 403)
Japanese soy sauce 3480 299 286( 390) 3.16( 3.34)
Chang-fermented Korean soy sauce 1.98( 1.70) 167( 228 1.83( 1.93)
sauce and paste Fermented soybean o 000) 030{ 041) 0.15( 1.06)
Traditional soybean paste of 0.00) 028( 038) 0.14( 0.15)
Soy sauce, seasoned o( 0.00) 0100 0.14) 0.05( 0.05)
Japanese style soybean paste o( 0.00) 008( 012) 0.05( 0.05)
Suptotal ' 1844013280 12490 1704)  13.95( 1475)
Korean chinese cabbage 88.08( 75.76) 37.32(50.91) 62.46( 66.04)
Kkak Du Ki 829( 7.13) 724 9.88) 7.76( 8.20)
Welsh onion 087( 0.75) 3640 497 227( 2.40)
Yeol Mu 0.96( 083) 334( 456) 2.16( 2.28)
Kimehi Na Bak 0 000 208( 2.84) 1.05(  0.96)
Dong Chi M 0o 000 1.42( 1.94) 071 0.75)
Young rape leaves 0.58( 0.50) ol 0.00) 0.200 031)
Mustard leaves 0.29( 0.25) o{ 0.00) 0.14( 0.15)
Radish leaves o 0.00) 0.28( 038) 0.14( 0.15)
Smalt radish 0240 021) 001 0.01) 0.13( 0.14)
Sub-total ' ' | 9931( B541)  5533( 75.48) 77.11( 81.53)
Perilla leaves 0 0.00) 080( 1.09) 040( 0.42)
Cucumber, improved 0{ 0.00) 017( 0.23) 0.08( 0.08)
vegetavles preserved Gucumber preserved with salt 014 0.12) ol 0.00) 007( 0.07)
in soybean sauce
Radish 0 0.00) 0.09( 0.12) 0.05( 0.05)
Garlic 0 0.00) 007( 010 0.03( 003)
Sub-total o ' 0140 012) 113( 154) 064 1.06)
Squid 0.28( 0.24) 0.17( 0.23) 022( 023)
Salt-fermented fishes Anchovy 0.16( 0.14) 005( 0.07) 0.10( 0.11)
Squid, seasoned 0140 012) 0( 0.00) 007( 007
Sub-total ' ' 058( 050) 022( 030) 040( 042)
) Mae Sil Ju o 000 142( 1.94) 071 0.75)
Alcoholic beverages
‘ . Sake ‘ , 0710 061) 0.46( 063) 058( 061)
Sub-total 0.71( 0.61) 1.88( 256) 1290 1.36)
Vinegars Vinegar o o100 009 2.26( 3.08) 1.19(  1.26)
Sub-total 0.10( 009 226( 308) 1190 1.26)
Total 116.28(100.00) 73.3(100.00) 94,58(100.00)
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Table 5. Mean daily nutrient intakes from traditional fermented foods of the subjects

Variable Male(n = 104) Female(n = 106) Total subjects(n =210)
Food intake(g)*™* 116.28£75.60" 74.28462.68 95.08+72.34
Energy(kcal) 428342844 355143598 381343259
Protein(gi™* 3384227 2264186 2821214
Animal protein(g) 0.084:037 00340.25 0051031
Vegetable protein{g)™* 33t1+220 2231183 2761209
Fat(gi™ 0.8510.66 061+0863 0.734:0.66
Animal fat(g) 0.01+0.08 001+£002 0.01+006
Vegetable oil(g)™ 0844065 0614063 0.721+0.65
Carbohydrate(g)* 6471434 5304559 5874503
Fiber(g)** 1.5041.05 0.89+£0.77 1194087
Ash(g)™ 4731295 3294311 400+3.11
Ca(mg)*** 5548+ 37.56 35.31430.86 45.30+35.72
Animal Calmg) 1.104:5.78 0441270 0.77 450
Vegetable Calmg)*** 54.38+:36.77 348743050 445313506
P(mgy 81.92+£51.06 50.08+39.08 65.85148.03
Fe(mg)™ 1.041£0.68 0661058 0.8510.66
Animal Fe(mg) 001004 0014003 0011004
Vegetable Fe(mg)*™** 1.021+064 0.68:0.58 085063
Na(mg)™ 1781.754£1113.37 1114.78+903.83 1445.06 1 1064.41
K{mg)™* 371304234684 227.27 192,77 298.60+225.86
Vitamin A(ugRE) 75.66+63.28 8565+ 115.26 80.70+93.13
Vitamin Bi{mg)*™™* 0084005 0.06+005 0074005
Vitamin Be{mg)*™* 0.08+0.05 0.06+0.05 007005
Niacin{mg)** 1071069 0654057 0.86:+0.66
Vitamin C{mg)**™* 1459+ 10.70 9.12+8.89 11.83:+10.18

" MeandZstandard deviation

Significance between male and female by unpaired t-test : *p(0.05, **p(0.01, ™*p¢0.001
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Table 6. Nutrient intakes from traditional fermented foods as

percentage of total intake of the subjects (%)
e Foree o s
Food intake™ 1042 +7.31" 7781595 9.09+£6.77
Energy 2321162 218t2.01 226%182
Protein*™ 4994311 3871301 442431
Animal protein 0424211 0074051 0244153
Vegetable protein 9.22+4.88 B.05%585 8631541
Fat 218217 1.66+2.03 1.92+2.11
Animal fat 0.52+4.59 0024009 026:£3.24
Vegetable oil 38713865 354+4.18 371392
Carbohydrate 2361163 2371275 237+226
Fiber* 30.06+16.38 225211550 26.25+16.35
Ash 2521+1379 22.74+1556 23961 14.73
Ca* 149311128 11871 11.22 13244 11.35
Animal Ca 1.53+7.87 0244120 0881563
Vegetable Ca* 2466+14.16 2048+ 1514 225541477
pre 8.14+478 599438 7.06+4.70
Fe** 11534751 82416.90 9.87+7.38
Animal Fe 0.72+437 0.08:£0.53 0404311
Vegetable Fe* 16.18+£9.45 130311022 1459+9.95
Na* 4041+ 19.80 3423+1992 37.2912005
K 17.14+10.22 12.43+8.88 14.76+9.83
Vitamin A 16004 15.14 1628+ 17.83 16.14416.51
Vitamin 8+ 6.931+4.58 5041482 598+4.78
Vitamin B2" 9.88+755 725+661 8554720
Niacin™* 82141547 5461 4.85 6821533
Vitamin C* 247211944 19.394:17.89 220311882

" Meantstandard deviation
Significance between male and female by unpaired t-test
£ *p0.05, *p(0.01, *p(0.001
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Table 7. Difference between nuirient density of fotal food intake
and fermented food intake of the subjects

variable To'tal food Fermgmed food
intake intake

Protein(g/ 1000kcal™* 3494+ 1487" 719815472
Animal protein(g/1000kcall™  17.98+ 10.51 1.38+7.99
Vegetable protein(g/1000kcall™ 16.95+8.53 70.62+53.32
Fat{g/1000kcal)** 26.911+16.85 1868+ 16,74
Animal fatlg/1000kcaly™* 12.831+9.84 0224144
Vegetable oil{g/1000kcal™ 14,081 11.95 18.461 16,60
Carbohydrate{g/ 1000kcal) 140.651:58.41 150,131 128.66
Fiber{g/ 1000keal)™ 2314136 30.40+424.78
Ash{g/ 1000kcal™ 8.73:+4.03 102.31£79.39
Calmg/1000kcaly™ 21618112476 115768401284
Animal Calmg/1000kcaly™ 107.281+94.58 19.63115.03
Vegetable Calmg/1000kcall™ 107.80+72.12 1138.05:896.02
P{mg/1000kcal*™ 50747151553  1682.89 1227.47
Fe{mg/1000kcal)™ 5.04:£2.79 21.761+16.79
Animal Fe{mg/1000kcal) ™ 1.65+1.04 0174083
Vegetaple Felmg/1000kcal™ 3474250 21.75+16.13
Na(mg/ 1000kcal)*™ 1973.28£949.82  36997.31+27080.36
K(mg/ 1000kcaly™™ 106545145063  7631.01+5772.01
Vitamin A{ugRE/1000kcall™ 33149+ 26861  2062.44+2379.95
Vitamin B:(mg/1000kcaly™ 0654032 1.714+1.35
Vitamin Bo(mg/1000kcal)™* 0.561+0.34 1.811£1.36
Niacin{mg/ 1000kcal)™ 7271356 219141693
Vitamin C{mg/1000kcal)™ 31.99:4+23.00 302.251260.23

" Meanzstandard deviation
Significance between total food intake and fermented food
intake by unpaired t-test : *** p{0.001
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Table 8. Correlation between traditional fermented food intake
and nutrient intakes of the subjects

Fermented food intake

Variable Male Female  Total subjects
(n=104) (n=106) (n=210)
Food intake 0.0823 0.1567 0.0993
Energy 0.0827 0.1539 0.1027
Protein 0.0538 0.1104 0.0852
Animal protein 00718 0.0628 0.0688
Vegetable protein 00110 0.1184 0.0637
Fat 0.0455 0.0229 0.0578
Animal fat 0.0154 0.0293 0.0072
Vegetable oil 0.0514 -0.0064 0.0756
Carbohydrate 0.0521 0.0879 0.0820
Fiber 0.0482 0.1654 0.0896
Ash -0.0079 0.1686 0.0657
Ca -0.0569 0.0020 -0.0168
Animal Ca -0.0733 -0.1063 -0.0632
Vegetable Ca -0.0019 0.1701 0.0538
P 0.01€3 0.0838 0.0582
Fe 05082 0.0276 03473
Animal Fe 0.0398 0.0018 0.0402
Vegetable Fe 05743 0.0306 0.3695™
Na -0.0229 02217 0.0659
K 0.0267 0.1330 0.0724
Vitamin A 0.0040 0.0866 0.0332
Vitamin Bt -0.0019 0.1001 0.0362
Vitamin B2 -0.0338 -0.0656 -0.0278
Niacin 0.0799 0.2079* 0.1109
Vitamin -0.0321 01753 0.0368

Significance between fermented food intake and nutrient intakes
by Pearson's correlation coefficients : *p{0.05, **p<0.001
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