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ABSTRACT

This study was conducted to investigate the nutritional intake of people in rural areas using 24-
hour recall method. Kyungki Yeoju, Kangwon Whengsung, Chungbuk Chungju, Kyungnam
Ulju, and Junbuk Jungup were selected for this study. The results were as follows ; 1) The mean
daily energy intake was 2055.7kcal for male, 1703.2kcal for female. Fat intake were 43.0g for
male, 32.7g for female and protein intake was 74.5g for male 61.5g for female. Nutrient intake
of Ulju residents were the highest and that of Whengsung and Yeoju residents were the lowest.
Nutrient intake decreased significantly in elderly over 70 years. 2) Nutrients consumed below 80%
of Korean RDA were Ca, Vit A, riboflavin and Vit E. Ulju residents consumed significantly
higher protein, Ca, P compared to other area residents. P, Fe, Vit C intake of adults male were
significantly higher than those of elderly over 80 years. Vit A, thiamin and riboflavin
consumption of adults female were also significantly higher than those of elderly over 80 vyears.
Ca, Vit A, riboflavin and Vit E were consumed below the Korean RDA in both male and female.
3) Average CPF ratio of energy intake was 69.2 : 14 : 16.8. Energy intake ratio from carbohy-
drate was significantly lower in Ulju residents compared to Yeoju and Jungup residents. Energy
intake ratio from protein was significantly higher in Ulju area than the other areas. Carbohydrate
dependency was increased with age, meanwhile fat dependency was decreased with age. 4) The
mean adequacy ratio(MAR), an index of overall dietary quality, were significantly different
among areas ; the highest was 0.81 in Ulju, the lowest was 0.65 in Whengsung. Adults of 20 -
49 years showed the highest MAR of 0.76 and the lowest MAR was 0.52 in over 80 years
group. The indexes of nutritional quality(INQ) was higher in Ulju area than the other areas, and
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INQ showed the tendency to decrease with increasing age. Especially, there were significant
decrease in INQ of all nutrients except Vit A with age. Based on these results, it is evident that
people in rural area did not consume enough nutrients. Specially, dietary intake of Vit A, Vit B,,
Vit E and Ca were not adequate. (Korean J Nutrition 31(9) : 1468~1480, 1998)
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Table 1. Regional distribution of subjects
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No. of subjects(%)

Region Characteristic of region Male Female Total

Ky;':fgi)rée:jyfn”'&hyu“ Plane area 59(43.7) 76(56.3) 135(100)
Ka:iaﬁsn\g/\:'yeffssy”ffgsgn“ Mountain area 44(41.9) 61(58.1) 105(100)
Chs‘izii‘;tkﬁy“u“ngjioung dyukii Basin area 45(46.4) 52(53.6) 97(100)
U';::aelﬂ‘g‘fy“;‘n Dacaungli Coastal area 56(45.9) 66(54.1) 122(100)
J”gﬁi‘:ﬂi’t:gl;\ﬁajung“ Plane area 41(43.6) 53(56.4) 94(100)
Total 245(44.3) 308(55.7) 553(100)
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Table 2. General characteristics of subjects

Female

Male

Chungju Ulju jungup

Whengsung

Whengsung Chungju Ulju

Yeoju
(n

53)

(n

=66)

(n

52)

(n

(n=61)

56)

(n

(n=45)

=44)

(n

59)

48.8+2.8" 42.7+2.7° 46.0+3.1* 51.0+2.4 49.8+2.6 51.84+2.8 46.6+2.5 55.1+2.4

54.0+2.8°

55.7+2.5™

Age(year)

156.2+0.9 153.1£1.0

151.8+0.9 154.8+£1.1

152.3+0.7

163.8+1.2° 165.0+1.4® 168.7+1.2° 165.8+1.2*

163.1x£1.2°

Height(cm)

61.5+1.7 62.5+1.6 645114 543+1.1° 53.8+1.0* 58.4+1.5° 57.2+1.2% 541415

58.8+1.0

62.5+1.8

Weight(kg)

234104 244405 234104 229+05

23.4+04

22.0+0.4 22.5+£05 21.8+0.4 23.4+0.4

233105

BMi(kg/m?)

1} Mean=+S.E

0.05 by Tukey's studentized range test

ab : Values in a row of male(or female) with different superscripts are significantly different at o
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Fig. 1. Age distribution of subject.
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Table 3. Comparison of the adjusted nutrient intake per adult per day by areas

Group Yeoju Whengsung Chungju Ulju Jungup Average
Nutrient (N=135) (N=105) N=97) (N=122) (N=94) (N=553)
Energy(kcal) 2063 +£71™ 2100 +102° 2201 +83° 2548 =+100° 2124 +80° 2212 +40
Protein(g) 65 + 3° 70 + 5° 71 + 4° 107 = 7 67 + 4 76 + 2
Ca(mg) 375 +25% 340 + 27° 487 +41° 649 + 45° 372 +30% 448 +16
P(mg) 789 +42° 792 + 52° 929 +62° 1323 + 79* 850 +51° 943 +28
Fe(mg) 10 £ 1° 0 x 1° 1M = 1° 15 + 1 9 + 1° 11 +0
Vit. A(RE) 294 +30% 315 £ 45 270 £42° 442 + 42 320 +£43° 331 +18
Thiamin(mg) 1.3+ 0.1° 14+ 01% 13+ 0.1° 1.6 o.1 1.2+ 0.1° 14+ 00
Riboflavin(mg) 12+ 0.1° 12+ 0.1° 1.2+ 0.1° 1.6+ 0.1° 10+ 04° 1.3+ 00
Niacin(mg) 17 £ 1° 19 + 1 18 + 1° 277 + 2 20 £ 1° 20 + 1
Vit. C(mg) 89 + 8 76 + 7 71 £ 5 86 + 7 83 +14 82 + 4
vit. E-TE) 5 =+ 1 5 + 1 6 + 1 7 £ 1 6 + 1 6 + 0
1) Mean=*S.E

abc : Values in a row with different superscripts are significantly different at «=0.05 by Tukey's studentized range test
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Table 4. Nutrient intake of subject as percent of Korean RDA by areas(male) (%)
Group Yeoju Whengsung Chungju Ulju Jungup Average
Nutrient (N=59) (N=44) (N=45) (N=56) (N=41) (N=245)
Energy 90.1% 5.0" 822+ 60 852+ 47 951+ 5.2 85.6t 45 88.2+23
Protein 98.6+ 7.9° 88.0+ 8.8° 90.5+ 6.2° 131.9+£13.5° 90.5+ 8.4° 101.5+4.5
Ca 659+ 6.6 474+ 5.8° 715 9.2* 93.3£10.7° 587+ 6.9" 68.6+3.8
P 134.0+10.8* 119.7+£12.8° 131.8%+ 9.7° 185.1£18.4° 134.0410.2% 142.7+6.1
Fe 110.0+10.1 95.2+10.8 99.9+ 8.0 132.8+13.1 9424 99 108.0+4.9
Vit. A 47.0x+ 6.8 504+124 38.8+10.2 65.3+£105 544+10.8 51.5£4.5
Thiamin 108.3x 9.1 108.1£11.6 98.2+ 8.1 1108+ 8.8 95.8+ 8.1 104.9+£4.1
Riboflavin 87.2+ 8.7 744x 7.8 740+ 53 98.6+ 7.8 748+ 5.9 83.0+£3.4
Niacin 115.7£12.1 1143x£11.6 999+ 8.7 145.5£15.3 114.7£10.1 119.245.6
Vit. C 161.3+20.9 130.2+19.8 126.4+13.1 139.3+11.6 135.5£15.0 140.017.6
Vit. E 454+ 9.3 416+ 79 541+ 9.5 66.5+12.9 61.5+10.5 53.8x4.7
1) Mean+S.E

ab : Values in a row with different superscripts are significantly different at a=0.05 by Tukey's studentized range test

Table 5. Nutrient intake of subject as percent of Korean RDA by areas(female) (RDA%)
Group Yeoju Whengsung Chungju Ulju Jungup Average
Nutrient (N=76) (N=61) (N=52) (N=66) (N=53) (N=308)
Energy 76.7+ 3.4 85.3+ 5.6° 90.5+ 4.8* 107.7+ 5.8° 84.5+ 4.5° 88.7+ 2.2
Protein 76.2+ 4.6° 96.1+ 8.3 96.4+ 6.8° 150.3£13.0° 88.5% 6.0 101.5% 4.0
Ca 441+ 3.4° 49.5+ 5.3% 67.8+ 7.6° 922+ 7.6° 489+ 5.2 60.3+ 2.8
P 93.1+ 5.7° 1053+ 8.9° 127.2+14.0° 180.8+13.9* 107.1+ 8.8° 1225+ 5.0
Fe 62.44+ 49" 716+ 6.6° 76.7+ 7.0° 1169+ 8.9° 66.0= 4.9° 789% 3.2
Vit. A 38.3+ 5.6 412+ 6.7 38.61+ 7.1 613+ 6.7 390+ 6.9 440+ 2.9
Thiamin 87.3+ 4.9° 104.7+ 9.6° 943+ 6.0 139.4+10.2° 914+ 7.0° 103.8x= 3.6
Riboflavin 67.8+ 4.5° 75.7+ 6.8° 76.4+ 6.7° 1067+ 7.9° 69.4+ 5.4° 794+ 29
Niacin 8544 6.1° 112.8+10.2°  109.0+104°  171.5+17.6° 117.3+ 9.0 118.8+ 5.3
Vit. C 160.8+18.1 142.8%£17.5 1319+13.1 176.0+19.5 161.34£45.1 155.7+10.7
Vit. E 57.8+11.6 47.6+10.9 56.31£13.9 73.2+14.6 52.0+14.8 578« 59
1) Mean=+S.E

abc : Values in a row with different superscripts are significantly different at «=0.05 by Tukey's studentized range test
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Table 6. Comparison of daily nutrient intake by age(male)

Age 10-19 20-49 50-69 70-79 80—

Nutrient (N=31) (N=81) (N=92) (N=134) (N=7)
Energy(kcal) 2240 +138™ 2374 £113° 1937 +89™ 1590 +74% 1371 #177°
Protein(g) 77 + 7 89 + 8 68 + 4 60 + 5 53 + 14
Fat(g) 66 + & 50 = 4* 38 £ 3 27 + 3 29 £ 12°
Ca(mg) 454 + 51 599 + 61 453 +39 429 +45 270 * 57
P(mg) 1080 + 87* 1233 +101° 929 +55% 822 +72* 683 +149°
Fe(mg) 13 + 1® 16 + 1° 13 + 1* 11+ 1* 7 £ 1
Vit. A(RE) 352 + 70 512 + 70 283 +45 242 +47 210 + 92
Thiamin(mg) 1.3+ 0.1 15+ 0. 1.2+ 0.1 1.0+ 0.1 09+ 02
Riboflavin(mg) 12+ 0.1® 14+ 0.1° 1.1+ 0.1° 0.8+ 0.1* 07+ 02°
Niacin(mg) 17 £ 2 23 + 2 18 £ 1 14 + 1 13 = 4
Vit. C(mg) 59 + 13* 100 + & 71 + 6° 60 £ 7 41 = 7
Vit E(o-TE) 7 £ 1 8 + 1 4 £ 1 4 £ 1 3+ 1
1) Mean+S.E

abc : Values in a row with different superscripts are significantly different at @=0.05 by Tukey's studentized range test

Table 7. Comparison of daily nutrient intake by age(female)

Age 10-19 20-49 50-69 70-79 80—

Nutrient (N=35) (N=97) (N=118) (N=46) (N=12)
Energytkcal) 1994 +144™ 1850 +85* 1683 +67* 1357 + 85* 1188 +211¢
Protein(g) 69 + 6 69 + 6 60 + 3 47 + 4 48 + 14
Fat(g) 49 + 6 39 + 3* 30 £ 3* 18 + 2 14 + 3
Ca(mg) 439 + 42 491 +42 430 +31 318 + 37 302 +105
P(mg) 991 + 95 987 +73 827 +43 718 107 703 +185
Fe(mg) 13 £+ 1* 13 + 1° LR 9 £ 1* 8 £ 2
Vit. A(RE) 310 + 54* 380 =+35° 286 +35* 257 + 59* 120 + 30°
Thiamin(mg) 12+ 0.1° 1.2+ 0.1° 1.0x 0.1%® 0.8+ 0.1*® 07t 0.1°
Riboflavin{mg) 1.1+ 0.1° 1.1+ 0.1° 0.9+ 0.0® 074+ 0.1° 06+ 0.1°
Niacin(mg) 17 £ 2 18 + 2 15 + 1 12 + 1 11 + 3
Vit. C(mg) 86 + 13 93 + 9 94 +13 57 + 7 44 + 11
Vit. E(o-TE) 9 + 2 8§ + 13 5 + 1 3+ 1 2+ 1
1) Mean+S.E

abc : Values in a row with different superscripts are significantly different at @=0.05 by Tukey's studentized range test

AT T04] 014 9le] FgAh AHFL FEAFE
oz 3 o 479 Agun ¥ HoT YEyt
o} Aole] A BE Yol HHTo] 95dE I
GE2AL A P QPR G| AFEA G E3tT

ozte] ALE drtel g2 AEE Holu U
19 ofA)e] HHEL B 20~49419) AJelo] 1850
keal, 70~79A] 1357kcal, 8041 ]3] d=dilA 1188
kealE AHHsIATt. 204 oldte] A#E o nlz] 704l
olo] w0159 HE 1400kcal o|5tRA FoiHo2

< TS 2T oYA olede] FUdt HAF
AA] 704 ol/de] =10l Aol vls] @AstA F
FEollon B3 2luZehle fedog v 4
3t 704 o) =ASelME 95d ] AAlE
o] AFARNINOG v AT BE FU4 HH Pl
wgith, T3 50~694] AFHFANME ZdES AT o

oFael HAFo) o5 ZAMATEL: WAL %Y
FEOR HHG Aoz 2AEY L, HY Aee A
e o ¢ AWAYe) AFAA B TA A
FHstact.

A JUs HARS IR JFAYF
@ A7 Table 8, 9% 2oh. Y%k HAY A
of e Hlge - BF A Zvhsh 9 2
Atk 2ol B$ oA, D4, vlek A, 2RE
W1, HEb B9} 4 g0l E dRFelA §39
Aol oY Aoz ZAPEL: 53] 104 ol
w9 ARZAME oAU AU Ber, viEk A,
gugehi, vetel B9 4ol Ayl T5%0l5
A3, 1996H% FEA G AFsh w1 oz
& A7oe MIAOlE izl Bae AT BE
Gk HAZ 2T A F9E BE Y

]

}

ol
S o Kl

s



W EEEEE 31(9) : 1468~1480, 1998 /1475

Table 8. Nutrient intake of subjects as percent of Korean RDA by age(male) (%)
Age 10-19 20-49 50-69 70-79 80—

Nutrient (N=31) (N=81) (N=92) (N=34) (N=7)
Energy 92.3+ 6.17 95.0+ 4.5 83.5+ 39 83.2+ 4.1 76.2+ 99
Protein 108.3+10.5 118.8£10.4 91.7+ 55 858+ 7.6 75.81£20.3
Ca 513+ 5.6 855+ 8.7 64.6+ 5.6 61.3+ 6.4 38.6+ 8.2
P 123.0+10.3* 176.1+14.4° 1327+ 7.9% 117.4£10.3" 97.6+21.2°
Fe 799+ 7.8*° 1343+£10.3* 1043+ 7.7% 92.1+ 8.9* 55.0¢ 9.3°
Vit. A 51.5£10.0 73.2£10.0 404=% 6.5 346+ 6.7 30.0+13.2
Thiamin 104.5£11.5 1124+ 79 1023+ 6.6 98.3+ 9.8 8531224
Riboflavin 869+ 7.3 95.5+ 7.0 775+ 55 69.7+ 5.8 58.3+15.1
Niacin 106.9+12.6 136.8+12.2 1146+ 8.3 105.2+ 9.3 98.7+27.7
Vit. C 113.9+£26.6® 182.1+15.1° 128.2+10.0" 108.8£13.3* 741£12.2°
Vit. E 69.0+14.1 7741105 358+ 55 370+ 6.8 32.3+14.1

1) Mean+S.E

ab : Values in a row with different superscripts are significantly different at @=0.05 by Tukey's studentized range test

Table 9. Nutrient intake of subjects as percentage of Korean RDAs by age(female) (RDA%)
Age 10-19 20-49 50-69 70~-79 80—

Nutrient (N=35) (N=97) (N=118) (N=46) (N=12)
Energy 96.6+ 6.8" 925+ 43 87.7+ 34 81.1+ 5.0 743+13.2
Protein 106.8+ 9.2 115.1+ 94 100.4x 5.3 774+ 7.2 80.1£23.2
Ca 549+ 5.3 70.1+ 59 614+ 4.5 454= 53 43.1%15.0
P 123.9+11.8 141.1x104 1182+ 6.2 102.5£15.3 86.2+264
Fe 713+ 7.8 737t 5.7 89.6x+ 5.2 73.0x 8.8 62.3+£16.0
Vit. A 445+ 7.8* 542+ 5.0 409+ 4.9* 36.7+ 8.5® 1714 4.2¢
Vit. B, 1159+£13.1° 1177+ 7.4 103.0+ 5.1® 774+ 6.4% 65.9+13.8°
Vit. B, 89.7+ 8.5° 928+ 6.2° 75.6+ 3.8* 61.4+ 7.0° 479+11.2°
Niacin 128.5£13.3 1354127 1172+ 6.6 89.7+10.8 829+21.8
vit. C 161.9+23.7 169.0+15.7 170.7+22.8 104.4+12.4 79.4+19.4
Vit. E 86.61+20.7 80.1+12.8 45.4+ 8.6 31.0+ 45 19.4+ 5.2

1) Mean+£S.E

abc : Values in a row with different superscripts are significantly different at 0=0.05 by Tukey's studentized range test
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Table 10. CPF Ratio by area

(%)

Yeojuin=136) Whengsung(n=102) Chungju(n=95) Ulju(n=120) Jungup(n=91)
Carbohydrate 71.2+09™ 69.3+1.1* 68.8+1.2%® 65.7+1.1° 71.41£1.0°
Protein 13.1£0.3° 13.3+£0.3° 13.1+£0.3° 17.240.5° 12.9+0.4°
Fat 15.7+0.7 17.4+0.9 18.1£0.9 17.24+1.0 15.7+0.8
1) Mean+S.E

ab : Values in a row with different superscripts are significantly different at a=0.05 by Tukey's studentized range test

Table 11. CPF ratio by age

(%)

10-19(n=67) 29-49(n=173) 50-69(n=207) 70-79(n=79) 80-(h=18)

Carbohydrate 62.0+1.3"™ 67.8+0.8° 70.8+0.8° 734%1.0° 73.1+2.6°

Protein 14.1+0.6 14.3+0.3 13.8+0.3 13.8+0.5 139+1.4

Fat 23.9+1.0° 18.0+0.7° 15.4+0.6™ 12.8+0.8° 12.9+2.0°
1) MeantS.E

abc : Values in a row with different superscripts are significantly different at e=0.05 by Tukey's studentized range test
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Table 12. Comparison of NAR(nutrient adequacy ratio) and MAR(mean adequacy ratio) by areas

Group Yeoju Whengsung Chungju Ulju Jungup

Nutrient (N=135) (N=105) (N=97) (N=122) (N=94)
Energy 0.7640.02" 0.73+0.03° 0.80+0.02* 0.85+0.02° 0.79+0.02®
Protein 0.714+0.02° 0.71+0.03" 0.78+0.02° 0.90+0.02° 0.76+0.03°
Ca 0.49+0.02% 0.45+0.03° 0.57+0.03° 0.72+0.03 0.48+0.03™
P 0.83+0.02™ 0.77+0.03° 0.87+0.02° 0.95+0.01° 0.85+0.02°
Fe 0.67+0.03° 0.6440.03° 0.71+£0.03° 0.82+0.02° 0.66+0.03°
Vit. A 0.36+0.02° 0.35+0.03° 0.31+0.03° 0.51+0.03° 0.3640.04°
Vit. B, 0.78+0.02° 0.76+0.03° 0.80+0.02*° 0.87+0.02° 0.78+0.02°
Vit. B, 0.65+0.02° 0.64+0.03° 0.67+0.03° 0.83+0.02° 0.65+0.03°
Niacin 0.73+0.02° 0.75+0.03° 0.79+0.02% 0.90+0.02° 0.85+0.02*°
vit. C 0.81+0.02 0.75+0.03 0.83+0.02 0.83+0.02 0.80+0.03
Vit. E 0.3740.03" 0.3320.03° 0.40+0.03* 0.5040.03° 0.41+0.04™
MAR 0.6740.02° 0.65+0.02" 0.70+0.02° 0.81+0.02° 0.69+0.02°

1) Mean+S.E

abc : Values in a row with different superscripts are significantly different at ¢=0.05 by Tukey's studentized range test

Table 13. Comparison of NAR(nutrient adequacy ratio) and MAR(mean adequacy ratio) by age

Age 10-19 20-49 50-69 70-79 80-
Nutrient (N=66) (N=178) (N=210) (N=280) (N=19)
Energy 0.84+0.02™ 0.81£0.02° 0.77+0.02* 0.77+0.02* 0.68+0.06°
Protein 0.84+0.02° 0.83+0.02° 0.76+0.02® 0.69+0.03 0.56+0.08°
Ca 0.51+0.03* 0.61+0.02° 0.53+0.02° 0.49+0.03" 0.37+0.06°
P 0.91+0.02° 0.90+0.01° 0.84+0.02* 0.89+0.03° 0.63+0.07°
Fe 0.66+0.03* 0.73+0.02° 0.73+0.02 0.66+0.03® 0.53+0.07°
Vit. A 0.40+0.04* 0.49+0.03° 0.34+0.02™ 0.30+0.04™ 0.22+0.05°
Vit. B 0.82+0.03° 0.84+0.02° 0.80+0.02° 0.73£0.03* 0.62+0.07°
Vit. B, 0.75+0.03° 0.75+0.02° 0.67+0.02% 0.59+0.03* 0.48+0.07°
Niacin 0.81+0.03 0.84+0.02° 0.80+0.02° 0.73+0.03* 0.62+0.07"°
vit. C 0.75+0.04% 0.87+£0.02° 0.8240.02° 0.73£0.03* 0.65+0.06"
Vit. E 0.52+0.05° 0.51+0.03° 0.33+0.02° 0.32+0.03° 0.24+0.06"
MAR 0.7240.02* 0.76+0.02° 0.70+0.01% 0.6410.03° 0.5240.06°
1) Mean=S.E

abc : Values in a row with different superscripts are significantly different at ¢=0.05 by Tukey's studentized range test
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Table 14. Comparison of INQ(index of nutritional quality) by areas

Group Yeoju Whengsung Chungju Ulju Jungup
Nutrient (N=135) (N=105) (N=97) (N=122) (N=94)
Protein 1.01£0.03™ 1.04+0.03° 1.04+0.03° 1.36+0.04° 1.0240.03°
Ca 0.61+0.03™ 0.53+0.03° 0.73+0.05* 0.88+0.04° 0.59+0.04%
P 1.25+0.03° 1.21+0.04° 1.36+0.06° 1.72+0.05° 1.31£0.05°
Fe 0.88+0.04° 0.83+0.03° 0.89+0.04° 1.1120.04° 0.82+0.05°
Vit. A 0.52+0.05 0.56+0.08 0.46+0.07 0.68+0.06 0.56+0.07
Vit. B, 1.13+0.03* 1.1940.04%® 1.06+0.03° 1.21£0.04° 1.07+0.04°
vit. B, 0.88+0.03° 0.85+0.03° 0.83+0.03° 1.02+0.03° 0.83+0.03°
Niacin 1.14+0.04° 1.2840.05% 1.15+0.05° 1.5240.06° 1.35+0.03*
vit. C 1.97+0.15 1.70+0.14 1.5340.09 1.62+0.09 1.85+£0.26
vit. E 0.61+0.08 0.51+0.07 0.62+0.08 0.69+0.07 0.63+0.08

1) Mean+S.E

abc : Values in a row with different superscripts are significantly different at @=0.05 by Tukey's studentized range test

Table 15. Comparison of INQ(index of nutritional quality) by age

Age 10-19 20-49 50-69 70~79 80-
Nutrient (N=66) (N=178) (N=210) (N=280) (N=19)
Protein 1.15+0.05™ 1.19£0.03° 1.09£0.02* 0.96+0.04° 0.91+0.09°
Ca 0.61£0.05* 0.78+0.04° 0.64+0.03* 0.61+0.04™ 0.52+0.07°
P 1.32+0.05° 1.6040.04° 1.28+0.03° 1.254+0.07° 1.08+0.11°
Fe 0.82+0.04* 1.04+0.04° 0.83+0.02* 0.95+0.05* 0.75+0.06°
vit. A 0.55+0.09 0.68+0.05 0.52+0.05 0.45+0.08 0.33£0.09
Vit. B 1.15+0.05* 1.2140.03° 1.13+£0.02% 1.02+0.04™ 0.93+0.06°
Vit. B, 0.974+0.06° 0.981+0.03° 0.85+0.02® 0.76+0.04% 0.65+0.06°
Niacin 1.23£0.07* 1.36+0.04° 1.324£0.04® 1.14+0.06® 1.08+0.11°
vit. C 1.48+0.17® 1.9740.12° 1.85+0.13" 1.33+0.12% 1.1340.13°
Vit E 0.9240.15° 0.80+0.07° 0.48+0.04> 0.40+0.04™ 0.34+0.07°
1) Mean#+S.E

abc : Values in a row with different superscripts are significantly different at @=0.05 by Tukey's studentized range test
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