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Vitamin A and Vitamin E Status of Diabetic Patients and Normal Adults in Korea™
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ABSTRACT

We evaluated the vitamin A and E status of type 2 diabetic patients and normal adults living in Daegu area. Dietary
intakes for two non-consecutive days were measured by 24-hour recall method for 76 diabetic patients and 72 normal
adults. Plasma levels of retinol and a-tocopherol were measured using HPLC method. Dietary intakes of vitamin A
were not significantly different between the diabetic and the normal adults. However, the diabetic patients had signifi-
cantly lower vitamin E intakes than the normal adults. Major food sources for vitamin A intake were red pepper powder
and carrot. Half of the subjects from diabetic as well as normal adults consumed less than estimated average requirement
of vitamin A. Plasma levels of retinol and tocopherol were maintained within normal ranges for most of the subjects re-
gardless of diabetic status. Dietary intake of vitamin A was associated with vitamin E intake, however, there was no sig-
nificant correlations between vitamin E intake and plasma a-tocopherol levels. It seems that diabetic patients should try
to increase dietary intake of vitamin E, as prolonged lower-level intake of vitamin E could eventually lead to vitamin E
depletion. Further studies are needed to identify the magnitude of dietary variance at individual and seasonal levels, and
to understand the discrepancies in dietary intake and plasma levels before establishing the dietary reference intake
based on Korean dietary pattern. (Korean J Nutr 2009; 42(4): 318~326)

KEY WORDS : diabetes, vitamin A intake, vitamin E intake, plasma a@-tocopherol, plasma retinol.
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Table 1. General characteristics of subjects
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Diabetic Normal
Variables (N =76) (N=72) Signiﬁco?ce
N % N % by
Sex
Male 34 44.7 22 30.6 NS
Female 42 55.3 50 69.4
Age (yrs)™*
<50 15 19.7 39 54.2 p <0.001
50—-60 24 31.6 12 16.7
60< 37 48.7 21 29.2
Education™
None 13 19.1 6 8.8 p<0.01
Primary 17 25.0 5 7.4
Middle 10 14.7 12 17.7
High 22 324 27 39.7
College< 6 8.8 18 26.5

Table 2. Anthropometric characteristics of the study subjects

Variables Diabetic Normal
Height (cm) 161.9 = 8.67 161.2 = 7.56
Weight (kg) 63.4 +9.83 61.6 +8.58
" (kg/m?) 24.2 +2.95 23.6 + 2.40
Body fat (kg) 17.8 = 5.04 18.1 = 4.27
Body fat ratio (%) 27.5 + 6.04 28.3 + 5.17

Values are means + SD
1) BMI: Body Mass Index

o HE FH7IHE 5.8 = 54549 (H4 19, Hrj 189)
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Table 3. Dietary Intakes of Vitamin A, E and C by the study sub-
jects

Variable Diabetic Normal
Energy (kcal) 1488 + 326.3 1643 + 365.0™"
Fat (g) 30.9 + 16.59 43.1 + 32.24™
Vitamin A (ug RE) 502 + 320.0 510 +297.3
Vitamin E (mg a -TE) 7.5+ 4.41 9.5 + 526
Vitamin C (mg) 83 + 46.6 123 + 65.9"**

Values are means + SD
#*: p<0.05, #x: p<0.01, **x: p<0.001 by t-test

Table 4. Proportion of the study subjects with insufficient dietary
intfake

Diabetic Normal
Male Female Male Female
Vitamin A" 58.9% 59.6% 59.1% 54.0%
Vitamin E” 52.9% 59.5% 40.9% 48.0%
Vitamin C¥ 50.0% 50.0% 22.7% 30.0%

1) Proportion of subjects with dietary intake less than EAR of
vitamin A
2) Proportion of subjects with dietary intake less than 75% Al of
vitamin E
3) Proportion of subjects with dietary intake less than EAR of
vitamin C
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Table 5. Major food items of vitamin A intake
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Diabetic Normal
Food Intake Intfake  Cummulative Food Intake Intoke Cummulative
(1g) (%) ratio (%) (1g) (%) ratio (%)
1 Red pepper powder 66.7 13.5 13.5 Red pepper powder 77.6 16.6 16.6
2 Carrot 41.1 8.3 21.8 Carrot 45.1 9.6 27.2
3 Korean chinese cabbage 31.0 6.3 28.1 Laver 28.6 6.1 33.3
kimchi
4 Perillaleaves 29.6 6.0 34.1 Korean chinese cabbage 28.1 6.0 39.3
kimchi
5 Laver 27.4 5.5 39.6 Spinach 27.0 5.8 45.1
6 Spinach 26.7 5.4 45.0 Edible viscera 21.0 4.5 49.6
7 Chinese chive 23.0 4.7 49.7 Red pepper 20.4 4.4 54.0
8 Egg 21.9 4.4 54.1 Egg 16.3 3.5 57.5
9 Red pepper 18.6 3.8 57.9 Eel 15.3 3.3 60.8
10 Tomato 17.7 3.6 61.5 Go Chu Jang 12.7 2.7 63.5
11 Pumpkin leaves 15.0 3.0 64.5 Cow's milk 12.4 2.7 66.2
12 Lettuce 14.6 3.0 69.5 Welsh onion 12.1 2.6 68.8
13 Cow's milk 14.6 2.9 72.4 Perilla leaves 11.6 2.5 71.3
14 Welsh onion 13.1 2.6 75.0 Chinese chive 10.2 2.2 73.5
15 Water dropwort 11.1 2.2 77.2 Radish leaves 9.6 2.0 75.5
16 Go Chu Jang 10.7 2.2 79.4 Lettuce 8.9 1.9 77 .4
17 Cream 9.9 2.0 81.4 Cream 7.4 1.6 79.0
18 Bluefin tuna 9.8 2.0 83.4 Crown daisy 6.8 1.5 80.5
19 Radish leaves 7.7 1.6 85.0 Sea mustard 5.6 1.2 81.7
20 Pumpkin 6.3 1.3 86.3 Ra Myeon 5.5 1.2 82.9
21 Chicken 5.1 1.0 87.3 Pumpkin 5.4 1.2 84.1
22 Red pepper leaves 5.1 1.0 88.3 Mackenel 5.4 1.1 85.2
23 Loach 5.0 1.0 89.3 Citrus fruit 4.6 1.0 86.2
24 Ra Myeon 4.5 0.9 90.2 Red pepper leaves 4.5 1.0 87.2
25 Eel 3.5 0.6 88.8 Mustard leaves 3.9 0.8 88.0
26 Mackenel 3.4 0.7 91.6 Chicken 3.8 0.8 88.8
27 Crown daisy 3.2 0.6 92.2 Water dropwort 3.0 0.7 89.5
28 Lactuca bungeana 2.7 0.6 92.8 Tomato 3.0 0.6 90.1
29 Ice cream 2.6 0.5 93.3 Na Bak Kimchi 2.9 0.6 90.7
30 Cereal 2.4 0.5 93.8 Beef 2.6 0.6 91.3




322 /mApel AAkqle] vlekl At wjell E G dH

Table é. Major food items for vitamin E intake

Diabetic Normal
Food Intake Intake Cummulative Food Intake Infake  Cummulative
(mg) (%) ratio (%) (mg) (%) ratio (%)
1 Soybean oil 2.58 36.1 36.1 Soybean oil 3.53 40.1 40.1
2 Sesame oil 0.79 11.0 47.1 Sesame oil 0.69 7.8 47.9
3  Anchovy 0.27 3.8 50.9 Bread 0.32 3.7 51.6
4  Bread 0.20 2.7 53.6 Alaska pollack 0.28 3.2 54.8
5 Mackerel 0.17 2.4 56.0 Mackerel 0.27 3.0 57.8
6  Soybean sprout 0.15 2.1 58.1 Soybean curd 0.20 2.2 60.0
7 Spinach 0.14 2.0 60.1 Anchovy 0.19 2.1 62.1
8 Egg 0.14 2.0 62.1 Spinach 0.14 1.6 63.7
9  Alaska pollack 0.14 1.9 64.0 Soybean sprout 0.13 1.5 65.2
10  Water dropwort 0.13 1.9 65.9 Common squid 0.13 1.5 66.7
11 Soybean curd 0.13 1.8 67.7 Pumpkin 0.12 1.4 68.1
12 Peach 0.12 1.7 69.4 Egg 0.10 1.2 69.3
13 Pumpkin 0.12 1.7 71.1 Peach 0.10 1.1 70.4
14  Soybeans 0.11 1.5 72.6 Bracken 0.10 1.1 71.5
15 Bracken 0.10 1.4 74.0 Pacific saury 0.09 1.0 72.5
16 Red pepper 0.10 1.3 75.3 Sea mustard 0.09 1.0 73.5
17 Doen Jang 0.09 1.2 76.5 Hair tail 0.08 0.9 74.4
18 Perillaleaves 0.08 1.1 77.6 Red pepper 0.08 0.9 75.3
19 Brownrice 0.07 0.9 78.5 Soybeans 0.08 0.9 76.2
20 Redpepperpowder 0.06 0.8 79.3 Sweet potato 0.07 0.8 77.0
21 Go Chu Jang 0.06 0.8 80.1 Doen Jang 0.07 0.8 77.8
22 Korean soy sauce 0.05 0.7 80.8 Crab 0.07 0.8 78.6
23 Loach 0.05 0.7 81.5 Redpepperpowder 0.07 0.8 79.4
24 Gizzard shad 0.05 0.7 82.2 Green tea 0.07 0.8 80.2
25 Barley 0.05 0.7 82.9 Go Chu Jang 0.07 0.7 80.9
26 Fish paste 0.05 0.7 83.6 Brown rice 0.06 0.7 81.6
27 Common squid 0.05 0.7 84.3 Eel 0.06 0.7 82.3
28 Sea mustard 0.05 0.7 85.0 Snack 0.06 0.7 83.0
29 Dried radish cubes 0.05 0.6 85.6 Peanuts 0.06 0.7 83.7
30 Ceredl 0.04 0.5 86.1 Orange juice 0.06 0.6 84.3

Fo] BlEl] E & A% 84.3% 5 A48k A3} (Ta-
ble 6).
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Table 7. Plasma levels of retinol and a-tocopherol in diabetic
patients and normal adults

Variables Diabetic Normal

(N =76) (N =72
Retinol (2g/100 mL) 54.3 +18.02 49.5 + 13.42
a-Tocopherol (mg/100 mL) 1.24 + 0.537 1.08 + 0.308

Values are means + SD

pherol Hgkis A A2 Mol &afolrt.

gge] vlerl A Fo] 520 1g/100 mL ®|Rh ©.
2R AR e kel A Ad]lels A7 1
g who] sgE e, 20~30 1g/100 mLel| dFsh= A
g 7zt 1 wolqltt. sk nlell B9 Aol 3
a-tocopherol 50| =2 (0.7 mg/100 mL w2 of 3}
g AR Slslth



Table 8. Plasma retinol level by Vitamin A intake status
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Diabetic Normal
Low Vit A (N = 45) High Vit A (N = 31) Low Vit A (N = 40) High Vit A (N = 32)
Plasma retinol (£g/100 mL) 53.2 +18.42 56.1 +19.27 51.0 £ 13.11 47.1 +12.34
Values are means + SD
Low Vit A: subjects with vitamin A intake < EAR of vitamin A
High Vit A: subjects with vitamin A intake > EAR of vitamin A
Table 9. Plasma tocopherol level by Vitamin E intake status
Diabetic Normal
Low Vit E (N = 43) High Vit E (N = 33) Low Vit E (N = 33) High Vit E (N = 39)
Plasma tocopherol ( £g/100 mL) 1.29 + 0.395 1.26 + 0.644 1.09 + 0.252 1.06 + 0.345

Values are means = SD
Low Vit E: subjects with vitamin E intake < 75% Al of vitamin E
High Vit E: subjects with vitamin E intake > 75% Al of vitamin E

Table 10. Relationships among dietary intakes and plasma levels of retinol and tocopherol

Vit E intake Plasma retinol Plasma «e-tocopherol
Diabetic group Vit A intake 0.614™ 0.255" 0.244"
Vit Eintake 0.006 0.026
Plasma retinol 0.856™"
Normal group Vit A intake 0.494™* 0.115 0.113
Vit Eintake 0.192 0.178
Plasma retinol 0.905™*

x*: p<0.05, *x: p<0.001 by Pearson’s corelation
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