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Abstract :

Vit. Dy was measured which was produced by UVB irradiation to provit. Dj,
7-dehydrocholesterol (7-DHC).

Measuring the amount of vit. Ds when it was irradiated to the fabrics which had different
UVB transmittance, production of vit. Ds by UVB(Ultraviolet B) and inhibition from
formation of vit. D; by fabrics were absorbed and followings are the results.

As the amount of irradiated compared UVB increased, the amount of the production of vit.
Ds produced by UVB irradiation from 7-DHC was increased.

After treatment of 7-DHC by UVB irradiation and incubated respectively for 24hr, 48hr
and 72hr at 36.5°C. The amount of vit. D; was increased as incubating time passed. When
irradiated UVB on 7-DHC, intermediate of vit, D3, lumisterol, tachysterol and previt. D were
showed and those materials were seemed to be changed to vit. Dy as incubation time passed.

The amount of vit. D; which was produced by irradiation 7-DHC showed close relation
with UVB transmittance rate of summer fabrics (r=0.987).

Clothes, hats, and sun screen cream reduce the amount of vit. Dy produced naturally in
human skin and it result the decrease of calcium in blood which is absorbed through vit. D.
Those all can cause or worsen osteomalacia especially to women and the aged people.
Therefore, it is necessary to research and to develop function oriented clothing which can
transmit UV which produce vit. D; at the same time which can protect toxical UVB.
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I. M E

Frjoode] Anka 2 FZo] glyxe} Aol Aeke] F
7|3 9le}(Fitzpatrick, 1990), 2 2ke] zpojae A+
I+ FE, 3o AR Fol &zsl g9levi(Epstein,
1992), spo] =Abd A5 H5 =8, IF4L32,

2ol 5§ WA 7 7= ghc}(Bissett, 1989), wie}
A A9A19 A8-5 BA57) A8 AL GAT 5
ol A 24|, 2}, offF S AW W AHEe] F
232 9le}(Diffey, 1992).

w3} Alej 2w YoM wlElR DEF PAEE 3}
= (MacLaughlin, 1982), A+o]4] x}iz)e] 7] A}
42 Rl g4 4 gli= wlEkal DaFE A4
A ¥F vkl DeEFe] AFE RHE 4 gldel
Matsuoka (1988) 5o 98 Zz9 » glck

W]Elel DE 24¢ 45 AFFET FA47
AL gAen, FAA7)ed dgAql 4o}, v
Elgl Di= Aoz x A#Hrlsdvt, #45¢ 7-DHC(7-

RS

dehydrocholesterol) o] A}9]412- whoy w]Holla A4
4=t (Fig. 1), =te}d] i ZAgke] B Algh

= vjele) Dy7b S48 g4, 28 deS, o
SAel Ag4F, sllate] AL ALYSFF, I FelA
A= e velel Dyef ofe] zhs3ch(Webb, 1988, 4
35, 1994), ol&lo]= v[elw) D7} H-E3wd F-Huo
Ael7] 4z, A4 9 k59 Hfol FhEF, FX
% 9 FdsFg doglcty e (Friedrich,
1988).

wtela] 2 ol el A= Vit Dao] A7 &34 7-DHC
ofl UVB (ultraviolet B) & 2=A}X]2-& o] A4 == »)
el D% §35H, 294 Fa&o] & A £l A
AL A ZE o AAdFE el DeE &4
24 A Aol & Vit Da8] AAJat AEe we
Dy A4 Aol g AAF 7)ol Ludle vle]
24

ol ¥} Az Fwel 87-FFo] B ojdo], 4k
2 a5 2 AZFAEEU k219 7154 AEe]
ATol 7|28 R o] 8" 4 & Aotk
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Fig. 1. Photosynthesis of vitamin D, In the skin. Irradiation of 7-dehydrocholesterol leads to photolysis of the bond
between C-9 and C-10 and several other changes to yield previtamin Dy This is converted to vitamin Dy at

warm temperatures. Further irradiation converts vitamin Dy to 5,6-frans-vitamin Dy, Finally, previtamin Dy
and vitamin Dy can be converted by light into lumisteroly and tachysterol;. All the above conversions are
reversible. Vitamin Dy moves from the skin into the blood and is bound to the binding protein DBP there

[Holick et al., 1982].
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Table 1. The characteristics of materials

Density (density/5 cm) Thick Air Moisture UVB
No. Material (%) (1c H?)ess permiability | permiability |transmittance
Warp Weft m (cm?/min/em?) (g/m?/24hr) | rate (%)
1 polyester 100 154.6 353.8 0.234 18516 382 15
2 cotton 100 172.2 197.8 0.132 4792.6 382 22.7
3 polyester 100 132.4 164.6 0.162 51480 up 5234 45.3
H &L 4gA7A —70C YF o) waiglch
=1}
o= H 4. B|ElE Dy X
L FE AR

Aol AHEHE AR A4 AES ne T 3%
A ez dlsch ol E A EAlEe A 4AL
Table 12 Zc}, o] v 2F9| £442 KS K 0210,
9= KS K 0511, 7%= KS K 0506, 27| Bt
KS K 0570 9 %5 S35 KS K 0594 ¥hdo) o]s)
FA4 =3k

2. X RichE

UVB lamp (Spectronics corporation, USA) & &
2 20cm #ol] A3, UVBE 327 244470
o] wl) &}2]4 44| (San Gabriel, USA) % | Zxld ¥
< el A2l A e 2 AL S, AEE FH4A
7)2] %42 Al A%-g B2 &33glern], &9 A9
AF2He-& g3t o] Al4ksig e Table 10 el
ol

249 4§28 (%) = (S/B) %100

3. H|E} D, et (in vitro AH)

Maisuoka (1992) &) ¥-3- o]-&35lgdck & 7-DHC
(Sigma) & 50 ug/mle] =2 &8 (Merck)o] =
st o] Bl Ao cuvete] o] =24 Boh-g 90
J/m* s 180 J/m*e] FEE 2AMAIZ F 36.5Ce) A
24, 48 B 72417 F<F BE&AZ

= 29| Aol g A& velg]l D A4 A& L3
B7) A8 =pelAl ubo] o] 98.5, 77.3, 54.7%% A&
(34)5 7-DHCe] 7] cuvete] 29 =ej4 Batg
F3pA17l ol wle}ql DyE& HPLCE Agslgoh o
W 7t hg 2L 4E A wiF A FtanE Yo
ZAE A] BA EukR) & abgEigl em, o] g 4

AL43E WlEl=le] ®F FdHal Vit Ds(chole-
calciferol) = WakoA} A &2 Al&3l9ich 5 2o
A &= 10mg/mlgl stock sol-& whEo] Weldol] M
Bilg 29, working sol-& 1 mg/ml2 oelg2 3
Aated Alaigich, AY-EadE o] #433] (Acrodise,
LC13, PVDF, Gelman Sci.) & o|-&ste] «j3}¢ ¥ 20
uLE HPLCo injection}9it},

HPLCe =712 oL 7}, £ Waters Inc.9]
Waters 510 purnp, 486 UV detector, U6K injector 3
746 Data module <, Lichrispher 100
Reverse phase C18(Rp-18) (4% 244 mm, 5 zan; Mer-
ck % Co., Inc.)-2 2315 e} mobile phase= 95%
methanol, flow rate 1ml/min, L2&%+ 60C, 7
F719] s}4h-2 280 nme]givh,

column &

m & o

1. UVB ZAlgol £ H|EI2] D, Aetaizke|
=1im}

UVBE 90]/m? 180]/m?*e] & %% 7-DHC &
Hol| ZAFAIZ F, 24417} F4} 36.5CE 323 b
HPLC= v|elul Ds& A 3§k A2l Table 29} 7o},
£ 90J/m’ 2] AAAE =SR-S = FP4dE wiEl
7l Dat 2,05 pg/mlgl e}, 180 J/m?8] #}ejAQ-8 =4}
315i& we] wiElsl D A4 52 3.35 pg/migieh

Lumisterol, tachysterol % previt. D= 3 & 522
T8 & Ul AR Fdet Holick 5
(1979) 2] #Aslz 4 = ¥ AgelAdE Fig 37 32
Hx2 A3

Fig. 3¢] a9} boll4l 2t vis} o] previt. D= =
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Table 2. The concentration of Vit. Dy and 7-DHC (unit: zg/ml)
24hr 48hr 72hr
UV dose uv
7-DHC Vit. Dy 7-DHC Vit. Dy 7-DHC Vit. Dy
90 J/m? unirradiated 50.0 0.00 50.0 0.00 50.0 0.00
90 J/m?® fabric A 49.7 0.00 49.8 0.17 49.6 0.25
90 J/m? fabric B 48.1 0.31 48.5 0.55 48.0 0.48
90 J/m? fabric C 45.3 0.64 47.1 1.25 44.8 - 135
90 J/m? control 43.6 2.05 44.9 2.49 39.5 3.05
180 J/m? unirradiated 50.0 0.00 50.0 0.00 50.0 0.00
180 J/m? fabric A 46.5 0.20 48.7 0.22 49.7 0.20
180 J/m? fabric B 46.0 0.66 47.7 1.05 46.9 1.22
180 J/m? fabric C 43.2 1.45 45.7 2.03 45.2 2.72
180 J/m? control 40.1 3.35 42.0 4.25 37.7 5.05
B 168 2,68
4.44

6.33

vitamin Dy

Fig. 2. HPLC profiles of vit. D; standard

A A A gkel et aA vehde }a’f’ob"]?il,
lumisterolell )& tachysterole] AjAdo]= o wre =}
A Fe] «-F=%e, & previt. D& HPLCZ
sampled injectiond F 103 2 Fo| vebyte}
pervit. D= wi-%- £<tAsle] UVB zAlef mi w2
ATl whE w88 Hel® 4 glgdle)

lumisterol-& & Ex 9] oA ZAZE A ¥ 7
woko, Exe A :AlAo A4t =
20.43]/m? o5H(90 J/m* 24}, fabric B8] AFs]A =

SR 22.7%) 2 Wt $HA Batord; 40.8J/m?
°|F(180J/m? =4}, fabric B) 45 #asqch A
9| Adge] ZR4E AR lumisterolgks Frlalgd o, _
B, g A7de] 4% A4 lumisterole 755
o ol vlelgl De2 @8 Aoz ®olch(Fig, 4).

Tachysterol2 lumisterol#} w}al7}2] 2 wo ¥x
o] AR A mALZ = P4l =] R %gkemy  tachysterole]
4442 lumisterol ¥} o B Alojdeke Wy 31y
< % 81.5J/m? o|5H(180J/m? x4}, fabric C¢|
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10.30 vitamin Dy

- 6 lumisterol
| 16.89 vitamin Dy
—118.18 tachysterol

i 22.08
] 7-DHC
(a)
10.43 previtamin Dy

] g lumisterol
4 16.89 vitamin Dy

_l 18.18 tachysterol

i

e 22.06
] 7-DHC

(b)
Fig. 3. HPLC profiles of photosynthesis previt. Ds,
lumisterol, tachysterol and vit. Ds.
(2) low dose UVB irradiated and incubated 72
—_—hows at 36.5°C
(b) high dose UVB irradiated and incubated 72
hours at 36.5C

150
100}
58
Q —
*
50 ~§
ol ¥ in
24 48 72

(hr)
Incubation time

—=— 40.8()/m?) —o—— 81.5(J/m?
—&— 90(J/m?)  —e— 180 (J/m?

Fig. 4. Photosynthesis rate of lumisterol with a various
incubation time
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“ _>-<M’/’J

olw =/
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(hr)
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—=— 40.8(J/m*) —o— 81.5(J/m?
—a— 90(J/m?)
Fig. 5. Photosynthesis rate of tachysterol with a vari-

—s-— 180(J/m’)

ous incubation time

A4 FAEL 45.3%) %2 v FAHA gokon),
90J/m? o]F(90J/m®* =4, UV irradiated) %€=
e 9o}, tachysterold v EeolAdte] ¥.2 A7}
of ute} = oke] WFeo] FAshl, F7E tachys-
terol <k wElg] Dy W3EE ez Y7
(Fig. 5).

2. Xi2[d Z=AL £ B2 AlZto] mHE dlEfRl Dy
geke vl

7-DHCell A2]A& =AA171 3 24, 48 o 72413k
%9} 36.5CF 2% 5 HPLCE wel) Doy Az}
3 A3 oHe 2l

90 J/m?e] Ao} Al ZAMEE] ¢ A9 A =4} 24413
%9 wEld] Da 2.05 ug/ml, 484]7}ell= 2,49 pg/
mlg e, 72417F Fol& 3.05 gp/migic}, 180 J/m?
o A Al 2AEE 90J/m® Rp) 4] 2ALES) ohalz)A]
2 2 Alzle] FrVE4-5 vl Dy 9ko] Frlsled
24417} B2 Foll= 3.35 pg/ml, 484]7F Fel= 4,25
pg/ml, 72417k Foll+= 5.05 pg/mlisdeh,

3. 3 22| Xi2jM FatTol e d(Etel D, FEH
2w

294 Rols)l 1.5%, 22.7% % 45.3%9<] slH-&
2 g-¢ £33 x9jA ol 7-DHCE v|Eln] Dy oJvh}
FRAAIFI=A odotrs]) 98 7-DHCo) A4S 5
A7), 36,5C 2 B3 A A+ g7t 2ok (Fig. 6),
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Vit.D3

0 1 ] 1
0 50 100 150 200

induced UVRB dose(J/m?
—&— 24hr incubation ——&—— 48hr incubation
—2#c— 72hr incubation
Fig. 6. Photosynthesis rate of vit. Ds with UVB by a
different UVB dose under a various incubation
time

AEeo] AA 2A} F 24417 127 A =4
E7go] ¥ A EA45E AAsE vEl] Dot gt
=) 1.35%9 AejA %8S 714 fabric AF §3
A7) A ae] wehal Dy AL 0 pg/ml, fabric B
+ 0.31 pg/ml, fabric C= 0.64 pg/mle)x, =}e]idnt
%+ F3A120 controle] ®lElal Dy AL 2.05 ug/
migch

27 2559 AYAE T4 7 F 2447 Fok B
23 Foll ¥elnl Dy A4S 43 Ao g5
ek, 180 J/me) A4 fabric AZ 24 AlPAL
Eoba# 3435 welw] Dy 0.2 ug/ml, fabric B=
0.66 pg/ml, fabric CE 1.45 ug/mlg3, =e|Auke
E3A1AH TAF velal Daake 3.35 pg/mizich A9
Ast A AR 24A12F B3 Fofl A4 EE v
Elg] Dy r=0.98252 ¥ § 5& A4S ¥ e},

Table 3. The correlation coeffients of photosyn-
thetic Vit. Ds and UVB dose with incubation
time

iﬂClt.Iibr;l;ion p<F corzgleal;ion model
24hr. 0.001 0.9825 y=0.019x+0.012
48hr. 0.001 0.9916 y=0,023x+40.1035
72hr. 0.001 0.9860 y=0.029x+0.126

BEREEIE

Z Fig. 64 2 u}s} o] 445 wEjul Dy o
& 2A9 Al AL F33 A Alg
whel FPAFR o=, g Azke] W45 vlekdl Dy
e Fohtgd, 24 Ao we A w3
24 w]ela) Dyo] 4naAlE Table 35 7k,

V. & £

A (gk=dv] 5, 1997) oA BastgKe] 44 £
vtetell A Relis e A1Fe] 3-E g 24l Be}
3 who] 42 95 08%2 UVBr} 7} w2 749 &
wholl 4417k Bl #We] xZ5o]x MED(minium
erythma dose)oll= v|XA &8 AT =44 2t
E37 ek & 9F7 AAE Akl &3
7} 2, wiE a8 g A wgel Aol o3l e
Ds F4E A% sHp4dol s S2i3A @&
ek

£ dold UVBE 90 J/m? 180]/m?e] ¥ Fx2
7-DHC S-lloll ZALAIZ] o, 24417} 54k 37TCE B
24 ¥ HPLCZ w|e}] Dy A%t A5 el Dy
o] F34- Ao Aol el Fo13H5id

90 J/m?e} A9 A& ZAIAE W FFAE wlelg]
Dy 2.05 pg/misgiont, 180 J/m2e] el A& =Aabsl
g wi9] dlE] Dy AT 3.35 pg/migl o] e}
ul Dy A4 2 63% F71akdch

7-DHCel 224 541417]% previt. DEwhagd

o7t ool oJalA] wlebe] De2 WSS, ANAE
ZA}aro} lumisterol W tachysterole] 33 o4
Az Hgsedl, AT wyolA vERl Do 4"
c}(Holick 5, 1980), MacLaughlin 5(1982)-& 7-
DHC#% previt. D:2 713 3 B #A7]= F& 3ol
295nm s3] =) o] shde) AL 3]/em® 2 =4}
A171% 7-DHCo] previt. DZ 35 o] F7}sled
A7 #F F2Fol gl T-DHCE Hz 65%7H4
previt. D2 #W3d 4 S13& ¥ udgich & A7l
A] lumisterol A§AJ 82 tachysterol AJ4)=koi] w&] o
ok+=r| MacLaughlin %(1982) = & A5 Wg3]
ek _

Ay Agelr AAH previt. D= 22 255}
VS, ¥ AZ)e] Aa-E vEln]l Dy Ads
ofo] Fr}lel vl (Holick %, 1980), o|dl <A1 A=
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= B A7k ol d4F A= wiElml Dy ool
Fohslge 2y 2 dFeldE A mAREE
previt. D A43H= 4 ¥ 4 eglch ol oF
€ & Aol e 24 AL F 24417} o] 4E B2
Z Foll previt. D S W7 Wl Bt previt.
DE A%sA 33E 4 W A previt. D7
lumisterol®. A=) %7) wlFoleha A47Dek,

3] wielnl D= 58, TE, A4} AFL Y
g A8EE £AAA FYAHFE s &
o} (Friedrich, 1988), s]¥-cii4] AlAs& w|eldl D}
A2 T vEld De &5 427 98 el
geiA glct & dFolA P45 vielwl D= DBP
(vw]e}7] D binding protein) 8} Z¥sle) FpHz 6}
2 Fol7kew wid AT 41337 wielw]l D= DBP¢}
chylomicron 5 7}A| & ZAgsle] "t o 7te] A=bd
o},

ulebi] 772 A3 HEW] D ko] 43
ol Zhel AAslo] wlelnl D] E4jo] ehd 4 Q&
AdAel slck 2t Aeke] Plol & 5% wiEkgl
De] =) H4ez g H42 ¥3d v gled
(Poskitt &, 1979) =1 o|f<= o] 4-<ilA] ulelul Def 3
% T4¢ Mzt A2 EAFA el Rez o
214 gl (Holick %, 1981).

T GTFANE AL Fgo] &L HEAFE A4
A8l wlEhal Dy Bski=el T:35%9) A £3g
& 714 fabric A® F34420 A G WERLD, T4

105

FEE B4 4 g, 53 & 9Fol v 7}
£ A7 ASe Ae A4 ARE 2ANAE 45 v
B9 Dy FEE 1/3 7EUE Lasisic

Matsuo_lg_a 5-(1988)-& sunscreen A|#|g] p-amino-

‘benzoic acid® F717t SEY Al 1A %e A

o] vld] W% 25-hydroxyvitamin D7} EA|H e
ol el aghe R aEgich =8 445 5(1994)
2 ARG x5S 4oz § A7 FadAg
< AAAq] HEF ¥o|x Ystiolx L7ilx, ¥
s} vlebgl Dok AgAo vld] «EAe EAA
22 oA Frish: A& wadigles Webb 5
(1988) = AlHoll oje} A4l vletql Dofol v ¢
2} o] Boll A= wlElR] Dol wis] A gl E4ds]=
vl D7} of$- H-5-& Badt v} Sleh ol o]
HF veldl D F= AAo 713 F43 a9lels, 3
A 9yl 24l vielnl Do) B3 glolx Wad vle}
4l De] 8% F5F #A8 & 9% gvjiich A7)
7 Aol F4 AW, T2 Aol 4= Al
¢ A8l vlelul D AaRe] FF3 o1& =124l
o] Fahe F2AA B9 WFol Wasi} s,
S22} w9 #EsE 9%, 22 W sun screen
creamel] 2] o ollA T4l 5= w|Elnl Dy F4e] A
BiEo 24, wEml Dl o8 F58e Uge 4F
55} 7hislo] oA BE kqloAlA FAdFe] &
e At o3t 4 glck, whela Rl el 9 9
#& 4 shnA vEln DF {48 4 gl& 295~300

FE 0 pg/mlejgiEe 4 90 J/m?e] =AM A) %”%‘Hnm_i}_’&é’:]\f‘}-‘ll"d% A3 S F e 7l5H

9] welal Dy AL 2.45 pg/ml, 180 J/m? =94
Tg FIAA G4 vEh] Dy FE 4,05 ug/mis)
o A9l4 $3)aksh A4S E ¥E Dyt Table 33}
o) r=0.98 o149 £& AB4L 2.3k vleja) Dy
£ ol wua) shsh Ro] ALsldakel weh ol ¥
& YAS 2 AR,

A2l A2 b)) $1%)F 9%, suntan cream -2

v]etal Do) o5 $4-E AAAL 4 Qe Az 4

Srictatulole] ofql &2 WAt FE Hor Tk
o] o FHIAox ETILE, ] A4 o9lEH]
g ghge] A4 61%, Aldeks 59% sFol3l
e B.17} 209wt (Sedrani et al, 1990),

Matsuoka 5(1992)-& &2} zp2] 4 A5 o) 9
Hel A dlelal Dse] A4S A3t EF wlElEl Dy

o AF, MFE-Sql vz A 2 ohia AA) o5
AN E 7)ed 5l wlrt T Aoz 7=,

V. d =

ujela) D] AT S22l 7-DHCell UVBE &AM
A w AAdss vEl DE 245 =R ALY
A F3go] o ARl AYAE 2R AE | A4
e vElR] DiE FAgo2H xdAel &3 vieia]
Dsol 443 A Fel vetnl Dy 44 oA BHE &4
sheed 2 Axe e R,

1. 7-DHColl A}2) A& zA}gto 24 4s= v}
Tl D58 AR A2 Aiepo] FALFE Folslgch

2. 7-DHCollA 2] A8 =ARE 5] 24, 48 ¥ 724
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7} 59t 36.5% 2 2q A A7) 2F4-E wlEisE]
Do ¥=7} Fristglnh A4S 2ARMA S « vE
=l Dyol A-Ealal previt. D, lumisterol ¥ tachys-
terole] HAE =), 2@ A3ho] - Aol whe} ]
E}n] Dy #istE] Zeg ¥glek

'3 A4 FHEF 1.6%, 22.7% ¥ 45.3%3]
£4 2 & 9 7-DHCE %3437} UVBE A4+ v
9l Dot 24417+ R 2HE 4] 1=0.982 329 A4
Eazol vielal Dy 4 g ol F2 A0A4E 2
ok :
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