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SUMMARY

This study was conducted to investigate the synthesis of previtamin D; (PreDs), lumisterols (Ls)
and vitamin D, (D;) in dorsal skin of 8week-old broiler chicks irradiated by UV light. The
Hubbard line day-old broiler chicks were fed with vitamin D-depleted ration for 3weeks and
with medium broiler diet for 5weeks. The 3X3cm area of dorsal skin was defeathered one day
before the experiment. The 310nm UV light was utilized to irradiate the dorsal skin, which was
separated into epidermis and dermis after irradiation. The irradiated epidermis was extracted
with 60% ethyl acetate in n-hexane and PreD;, L;, D; and 7-dehydrocholesterol (7-DHC) were
analyzed by HPLC. When UV light was treated for (, 90 or 150min, the L, content in the
separated epidermis was 219, 298 or 248ng/cm? respectively. The irradiation for 90min
produced 79ng/cm? of L,, and the synthesizing rate was 0.9ng/cm?/min. The PreD, content
was 23, 33 or 12ng/cm? when exposed for 0, 60 or 150min, The 10ng/cm? of PreD,; was
produced for 60min., The D; was generated by 27ng/cm? when exposed for 90min, The 7-DHC
contents were decreased gradually from initial 123 to 35ng/cm? when exposed for 150min,
showing the rate of disappearance as 0.6ng/cm?/min.
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(A.O.A.C., 1984 Table 1)= 38R gA#ksIdo
ol o fRle] e MEBE 18.84%, Ca 0.
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Table 1. Ingredient and chemical composi-
tion of vitamin D-deficient diet for
0~ 3week-old broiler chicks

Item Composition
Ingredient %
Yellow corn, ground 58
Wheat flour 25
Casein, acid-treated 12
Yeast, 7% N 2
Tricalcium phosphate 2
Salt 1
MnSO, « 5H,0 0.22
Total 100.22
Chemical analysis %
Crude protein 10.07
Crude protein 18.84
Ether extract 2.34
Nitrogen-free extract 64.31
Crude fiber 0.30
Crude ash 4.14
Calcium 0.94
Phosphorus 0.71
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Table 2. Chemical composition of diet fed to 3~8 week-old broiler chicks.

Nitroge .
Composition Moisture  Crude Ether ! ;Zf " Crude Crude Cacium Phos
protein extract extract fiber ash phorus
Percentage 13.69 16.03 5.00 58.61 3.17 3.50 1.16 0.48

Tihe] made) ikt (Tale 2)2 5EM WHEY
o2 REol EAstGe, hifkE HEBHE 16.
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310nm o] ErEEe “HER (Tokyo)2] Model
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HPLC : Detector-Waters Associates (Milford,
MA)e] Model 440, Pump-Waters¢] Model
510, Injector-Waters ¢} Model U6K, Column
-Waters ] uPorasil (4x300mm), Recorder-BB
(Austria)2l Model SE120-% f#Fskadx}.

Solvent : (.5% isopropanol in n-hexane
Flow rate . 1.8ml/min

Chart speed : 0.5cm/min
AU.F.S.:0.01

Detector wavelength : 254nm

Table 3. Wavelength, distance from epidermis, irradiation intensity, time and dose of UV light.

Distance Irradiation
Wavelength from
epidermis - Intensity Time Dose Dose
nm cm uW/cm? min J/cm? MED*
310 12.5 88 30~150 0.16~0.79 2.64~13.20

*Minimal erythemal dose for human skin
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Fig. 1. Photosynthesis of lumisterols,
previtamin D; and vitamin D; from
7-dehydrocholesterol in dorsal epi
dermis of 8wk-old broiler chick (in
vive) irradiated by 310nm UV
light, *Minimum Erythemal Dose
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