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Abstract

This study was performed to update the National Standard Food Composition Table (NSFCT), published by the
Korean Rural Development Administration, especially focusing on vitamin D content in Korean agricultural products
and processed foods. A total of 96 kinds of agricultural products and processed foods were analyzed for vitamin
D content by using liquid chromatography - mass spectrometry (LC-MS/MS). The recovery rates of the standard
materials SRM 1849a (Infant/Adult Nutritional formula) and BCR-122 (Margarine) were 108.18 % and 96.15 %,
respectively. All analyses results were below the control line based on the quality control chart for vitamin D.
Vitamin D was detected only in 25 out of the 96 products and foods that were analyzed. The vitamin D content
in cereals, potato, nuts, and seeds ranged from 0 to 4.11 1g/100 g. In sugars and sweeteners, pulses, oils, teas,
and processed foods, the vitamin D content ranged from 0 to 6.13 1g/100 g, whereas in vegetables and mushrooms,
it ranged from 0 to 644.72 11g/100 g. The highest vitamin D content was found to be 644.72 11g/100 g in naturally
dried oyster mushroom.
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Table 1. Vitamin D contents in cereals, potato, nuts and seed

M7 W v{AFe vIER D &

AaF 1153 HAR 1055 o= HeRl D2t
D3 3tEFS #23 Ayl Table 33 2t of~ubebr] ~(A
A, A, HIE@AA, t2R), s oA, g,
S RA, TR, FARAA), s LA, | A)

Sample Vitamin D2 Vitamin D3
(ug/100 g) (ug/oo g)
Acon jelly 1.830.42% ND?
Baekseolgi ND ND
Prepared / Popcorn ND ND
Cerels @) Kangdaok / Dry 4.1120.51* ND
Com Gwangpyeongok | Dry ND ND
Daanok / Dry ND ND
Zea mays L. (Dachak) Raw ND ND
Zea mays L. (Dachak) Boiled ND ND
Potato (1) Sweet potato starch powder ND ND
Chestnut, Prepared 0.85+0.22° ND
Acom jelly powder 246+1.23" ND
Nuts and Pistachoi, Salted & Roast N.D ND
seed (5)
Sunflower, Seed & Raw ND ND
Peanut, Season ND ND
All values are expressed as the meantSD of triplicate determinations.
ON.D: Not Detected.
“Values with different superscripts within the same column are significantly different by Duncan’s multiple range test at p<0.05.
Table 2. Vitamin D contents in sugars, sweeteners, pulses, oils, teas, prepared foods
Sample Vitamin D2 Vitamin D3
(ug/100 g) (ug/100 g)
Chocobar, Peanut caramel 3.3920.15"" ND?
Chocobar, Cookie caramel 222+0.12° ND
S\Sggﬁ;seén?s) Chocobar, Rice cereals 5.50+1.59* ND
Jelly ND ND
Chocolate ND N.D
Adzuki beans, Patbingsu 1.5240.12° N.D*
Soy milk 5.30+1.93" 0.83+0.19"
Pulses (5) Soft tofu ND ND
Mung beans muk ND ND
Freeze fried tofu ND ND
Oil (1) Brown rice ol ND ND
Tea (1) Green tea Latte N.D ND
Prepared foods (1) Pine nut Porridge N.D ND

DAIl values are expressed as the meantSD of triplicate determinations.
IN.D: Not Detected.

“Values with different superscripts within the same column are significantly different by Duncan’s multiple range test at p<0.03.
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Table 3. Vitamin D contents in vegetables and mushrooms

T2 ZAA-FEE A A26H ATE (2019)

Sample Vitamin D2 Vitamin D3
(1g/100 g) (ug/100 g)
Asparagus, Raw ND ND?
Asparagus, Boiled ND ND
Beet, Root & Raw ND ND
Beet, Root & Boiled ND ND
Pickled Allium victorialis ND ND
Ve%‘f)bl"'s Rakyo ND ND
Cauliflower, Raw ND ND
Cauliflower, Boiled ND ND
Radish seed sprout, & Raw ND ND
Basil leaves, Raw ND ND
Basil leaves, Boiled ND ND
Raw 385:0.67" 3.54+0.46"
opter Hot-ir drying 6,0440.12° 27540.15°
Natural drying 6447244531 ND*
Oats | Raw 3.3820.60° ND'
Misdrooms coreeps Pupa / Raw 822+1.79" 1892083
(10) Brown rice / Raw 3.1541.25° ND
Hericium Raw 1.1420.04' ND
erinaceu Boiled ND ND
Pleurotus Raw 7.15£1.78" ND
ferules Boiled ND ND

DAll values are expressed as the meantSD of triplicate determinations.
ON.D: Not Detected.

*Values with different superscripts within the same column are significantly different by Duncan’s multiple range test at p<0.05.
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R NEFERDEPE
Mgl D27k AR ¢ 4 gtk

oW Ao A ergosterol peroxide2] &#e] 16+0.78 mg/100 odF, He 9 J|E AEQ| b|Etel D &
© 2 1gkon, Yokoyama 5(25)2] A7olA e oAl T 3T(LUNAS, A, AT 4T, TETF UE
of| &H-& FEE <A ergosterol peroxide2] &=Fo] 18 mg g+ At 1) BB D29} D3zﬂF A48 734'"
FEol vk Bl th Ergosterol HIEFT D22 A Table 49} 2t} 21 23}, Qu|AA <& HlEP D27} 1.28
EAR ASUY, By Fol weh 4% vEW D28 ng/100 g HAEENeH, R T sk, TR
Table 4. Vitamin D contents in fruits
Sample Vitamin D2 Vitamin D3
(lig/100 g) (ng/100 g)
Maesil-cheongs, Prepared ND ND?
Omija-cheong, Prepared 128027 ND
Tangerine Clitrus unshiu Marc., Raw 1.434:0.43?i ND
Citrus unshiu Marc. Cv. Miyagawa, Raw 0.300.12* ND
Tangerine, Yura Wase / Flesh ND ND
Tangerine, Iinam 1st / Flesh 1.10+0.19* ND
Hongdan / Flesh ND ND
Hinok / Flesh ND ND
Tamnara |/ Flesh ND N.D
Campbell early / Flesh ND N.D
Chengsoo / Flesh ND N.D
Doonuri / Flesh ND ND
Suok / Flesh ND ND
Heukboseok | Flesh ND ND
Heukgoosul / Flesh ND ND
Fruits (31) Shinystars | Flesh ND ND
Kyoho / Flesh ND ND
Hongisul/ Flesh ND ND
Grape
Hongaram/ Flesh ND ND
Seamaru |/ Flesh ND ND
Muscat Bailey A | Flesh ND ND
Tankeumchu |/ Flesh ND ND
Shine muscat / Peel without seed ND ND
Narsha | Peel without seed ND ND
Stella / Peel without seed ND ND
Hongju / Seedless & peel ND ND
Gaeryngmerou/ Peel & seed ND ND
Wangmerou / Peel & seed ND ND
Merou | Peel & seed ND ND
Redgrave/ Peel without seed ND ND
Apple juice ND ND

DAIl values are expressed as the meantSD of triplicate determinations.
IN.D: Not Detected.

*Values with different superscripts within the same column are significantly different by Duncan’s multiple range test at p<0.05.



3
(o))
[\S)
o

32

A 15904 0.30-1.43 1g/100 g2 HIEFT] D27} H &
o whdo] v AR, F(HEg2A), AT a8 &
5 59 7 2 78] XE=F FF 24Tl = H
D7} AZEHA] &skth Tl A 7Hg ol Aui= 2 gl
FQ 2FEARAA sE2XTH o] el BHgg AlF
9 sHll A Bt w1 Auke Ule F5o= HEW]
D2 e 143 1g/100 g2 7HE =2 k& Yehidda,
g dd1se] REFEAE 1.10 ng/100 go] HIEH
D2 &5 Yedth AF7A E Rl tiek HE
D o] AZH A7 RuE gle AFow, B A
= wA71ES A8t nlgke] gl DO 74 0]
7hedl Aoz, IllellA AujEls 4 F5l wE H
BNl D27} H|FF HEE IR oz AlRHT

a8 W 125 9 7)EF 2F 5% e D2} D3
S B3 A= Table 59 2tk WA WdRE v5g

(.

fr e

2

—_

[e)

Table 5. Vitamin D contents in eggs and others

T2 ZAA-FEE A A26H ATE (2019)

o] 7} :
A= HEH D7} AEHA o, G =
w2, eeY, @7 so 2 HEl] D3 §Ho] B kS
Bt} = v e de] Wt A 359499 1g/100 g, 22
o] o A& 20.85-22.30 1g/100 g, BZFe] oA
63.96-95.04 1g/100 g© & 7}% =2 kel Hlehy D3S
sttt ok viF Y, euld B gke] WEks A
I} ke Aoz FRslo] vlEl] D3 S vlwshd &
Sl BARel EAEE @ )l HER D3
ko] o] F7lsheE A2 Bt} Schmid2t Walther (26)
o] AFelA FEA AF F B4 =Ex A HE
D39] gk 0-56 ughkg, 24 AAl<9] vlEl] D39 e
0-30 ng/kg o= K st =], SufellA Aitd Ao &
gholl A ¥ EFY D37} 63.96-95.04 11g/100 g% U =& #s

S o

Sample Vitamin D2 Vitamin D3
(g/100 g) (1g/100 g)
Albumin, Raw ND ND?
Quail’s egg Albumin, Boiled ND ND
Yolk, Raw ND 3.59+1.07
Yolk, Boiled ND 4.99+1.30°
Albumin, Boiled ND ND
Eggs (12) Egg Albumin, Raw ND ND
Yolk, Raw ND 63.9610.20°
Yolk, Boiled ND 95.0417.74°
Albumin, Raw ND ND
Albumin, Boiled ND ND
Duck’s egg )
Yolk, Raw ND 20.85+0.84
Yolk, Boiled ND 22.30:0.15"
Gryllus  binaculatus, Imago | Flesh ND ND
Pupa / Flesh ND ND
Silkworm
Other (5) Larva |/ Dry ND ND
Rice grasshopper, Imago / Flesh ND ND
Allomyrina  dichotonn, Larva | Dry ND ND

DAIl values are expressed as the meantSD of triplicate determinations.
N.D: Not Detected.

"Values with different superscripts within the same column are significantly different by Duncan’s multiple range test at p<0.05.

Table 6. Comparison between the analyzed vitamin D values and the reference values

CRM" Matrix Analysis value (mg/kg) Reference value (mg/kg) Re%%ery RSD? (%)
SRM1849° Infant formula 0.119+0.001 0.11£0.02 108.18 0.84
BCR-122 Margarine 0.1250.002 0.13+0.01 96.15 1.60

DCRM: Certified Reference Material.
JRSD: Relative Standard Deviation.
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Fig. 1. HPLC chromatogram of (A) vitamin D standard and (B)
SRM 1849a.
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Fig. 2. Quality control (QC) chart of (A) broccoli & shiitake
(vitamin D2), and (B) infant formula (vitamin D3) for accuracy of
vitamin D analysis.
when QC values deviate outside the 3SD confidence interval or showed a trend, the
analytical run was rejected and corrective action taken.
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