) 8+ 2] & A} 5] o ok 8L F A 4(4) : 512~520, 1999
Korean J Community Nutrition 4(4) : 512~520, 1999

Microplate Reader& 0|83t &
Az A5yl oI
3]

A% g 94 FES
4 A
9)£-og

F3933

Blood Folate Level Determined by a Microplate Reader
and Folate Intake Measured by a Weighed Food Record

Taisun Hyun,! Young-Hee Han, Eun-Young Lim

Department of Food and Nutrition, Chungbuk National University, Cheongju, Korea

ABSTRACT

Microbiological method using a 96-well microplate reader for folare assay was established, and folare intake and blood folate
concentrations of 23 female college students were assessed. To evaluate folate inrake, dictary data were collected by a 3-day
weighed food record, and serum and RBC folate concentrations were measured by the new method. The coefficient of variation
for the new method was less than 10%. Mean daily folate intake of the subjects was 126.7ug which is only 50.7% of the RDA.
The mean concentrations of serum and RBC folate were 7.46ng/ml and 294.4ng/ml, respectively, which were within the
normal range. These results indicate that folate intake seems to be underestimated due to incomplete food composition database.
Therefore, folate database should be appropriately constructed in order to assess folate intake accurately. (Korean J Community

Nutrition 4(4) : 512~520, 1999)

KEY WORDS : folate assay - folate intake - nutritional assessment - 96-well microplate reader.
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Fig. 1. Preparation of a 96-well microplate.
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Table 1. Folate content of selected common foods*
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Food code Food Folate(pg/100g) Food code Food Folate(g/100g)
3020 Sugar, White sugar 4.6 8078  Apricots, Jam 39
3023 Sugar, Yellow sugar 4.5 8082  Korean cherry 30
3035 Chocolate 6.0 8088  Orange juice, Canned 19.7
6032 Kimchi, Green onion kimchi 40.3 8095  Melon, Raw 37
6033 Kimchi, Ko Dul Bba Gi 40.3 8096  Melon, Raw, Kum 5sa Ra Gi 3.7
6034 Kimchi, Kkakduki 40.3 8097  Melon, Raw, Un Chon 3.7
6035 Kimchi, Na Bak Kimchi 40.3 8118  Grape, Jam 5.3
6036 Kimchi, Dongchimi 40.3 11403 Fried fish 47
6037 Kimchi, Radish Green 40.3 13025  Yogurt 10.0
6038 Kimehi, Korean cabbage 46.1 14001 Lard 1.8
6039 Kimchi, Yolmu 46.1 14010 Perilla oil 8.1
6040 Kimchi, Young rape leaves 46.1 14011 Peanut ol 8.1
6041 Kimchi, small radish 40.3 14016  Rice bran oil 8.1
6042 Kimchi, Mustard leaf 40.2 14017  Corn oil 8.1
6081 Korean radish root 403 14020  Sesame oil 8.1
6132 Seed sprout, Red pepper seeds sprout 8.1 15004  Cider 1.2
6133 Seed sprout, Perilla seeds sprout 8.1 15014  Coffee, Roasted beans 1.8
6138 Crown daisy, Raw 76.5 15015  Coffee, Regular 1.8
6201 Tomato, Tomato canned 6.9 15016  Coffee, Drypowder, Instant 1.8
6204 Green onion, Large 40.2 15017  Coffee, Instant, Decaffeined, Powder 1.8
6205 Green onion, Medium 40.2 15019  Coffee drink, Canned 1.8
6206 Green onion, Small 40.2 15020  Coffee beverage, Instant 1.8
8001 Persimmon, Hard 2.6 15025  Cola 0.9
8003 Persimmon, Dried 6.8 15030  Korean turbid rice liquor 20
8011 Citrus fruit, Kumguats 26.6 15041  So Ju (Distilled liquor) 24
8019 Citrus fruit, Jam 18.8 15044  Sake 1.3
8021 Jujube, Raw 2.5 15065  Ssang Hwa tea 1.2
8022 Jujube, Dried 6.0 15066 O Mi Ja tea 0.9
8027 Strawberry, Jam 10.2 16074  Mayonnaise 2.4
8058 Peach, Canned, Yellow 37 16028  Vinegar 0.6
8059 Peach, Nectar 3.1 16029  Vinegar, Apple vinegar 0.6
8060 Peach, Jam 36 16030  Vipegar, Rice vinegar 0.6
8073 Apple, Jam . 4.6 16044  Tomato ketchup 3.9

*Sources : Kim Young Min(1977a ; 1977b ; 1979), shils £(1994)
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Table 2. RBC folate concenlrations by the type of anticoagulant

Fig. 2. RBC folate level by incubation time of whole blood.
*Each point is a mean of five independent experiments in triplicate.
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Heparin(N=14) EDTAN=14)

RBC folate(ng/ml) 4298+113.4 416.4+135.9
Table 3. Mean daily nutrient intake of subjects
Nutrient Intake (% of RDA)
Energy(kcal) 1,7614+£536 ( 88.0)
Protein(g) 60.5+23.5 (100.9)
Fat(g) 49.9+243
Carbohydrate(g) 267184
CPF ralio 61 :14:25
Calcium(mg) 421.54+213.3 ( 60.2)
Phosphorus(mg) 917.2+307.1 (131.0)
lron(mg) 12277 ( 67.8)
Vitamin A(ugRE) 582+389.6 { 83.1)
Ascorbic acid(mg) 89.0+125.8 (161.8)
Thiarmin(mg) 1.05£0.53 (105.0)
Riboflavin(mg) 0.93+0.40 ( 77.5)
Niacin(mg) 12.2+6.1 (93.8)
Folate(ug) 126.7+£101.2 ( 50.7)
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Table 4. Blood folate levels and hematological values of the sub-
jects

Parameter(unit) Normal range  Mean=x5.D. (N)
Serurn folate(ng/ml) =5 746+ 354 (23)
RBC folatelng/ml) =160 2944 £1049 (18)
Hemalocrit(%) 37-47 398 = 27 (19)
Hemoglobin(g/d]) 12-16 141 = 1.0 (19)
MCV(l) 8299 893 = 45 (18)
MCHipg) 27-32 317 £ 1.9 (19)
MCHC(%) 32-36 354 = 0.7 (19)
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