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SUMMARY

This study was carried out to determine the plasma vitamin Ds(D;) of 3 weeks old broiler

chicks(Hubbard line), whose dorsal skin was exposed to different dose of 310nm UV light.
The irradiated doses were 0~0.79 J /cm?(6 doses X 5 replica=30 chicks). The blood samples
were collected 2 days after exposure. The lipid in plasma isolated was extracted with ethyl

acetate. The D; was purified by Cy; cartridge and analyzed by HPLC. The average D; content

in plasma of control chicks was 20ng /ml. When 0.32 J /cm? of dose was treated, the highest

amount of 43ng /ml was found among those of chicks experimented, corresponding to 2.15

times that of control. However, When more doses than 0.32 J /cm? were exposed to the skin,

D, contents were decreased gradually. The similar to control level of D, was observed when 0.

79 J /cm? was applied.

[Key words: UV light, dose, chick skin, plasma D,]

I.#& %

Velluz %(1949)-% 7-dehydrocholesterol (7-DH-
C)# vitamin D;(D;) 9] FRHE<S previtamin D,
(PreD;) & #R3lon] fimMollA] SEotiol #Kslod &
BE Die 24485tk Mo e Aoty ks
Qch(Adams %, 1982). Shepard %(1979) & FEHA
7 EEURREEge] m¥th D, 2EE 23 Y 14
ng /mlo| 3wl o] EH ANA T B A7 #
8 26.1ng /ml ki oz #wim=gicka @iEslglct,

Holick (1981)-& 243 B A &FolAl %S |
53 vl 2z niER D, 88 Sng /miel By
# 28 60ng /mi7tA RS 2 1% AL m
450 21H 29 kito 2 AU} K
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Clemens %:(1982a) 1.5 =+ 3.0MED(mini-
mal erythemal dose) ¢} /-2 25 BT &
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Z 5ol 0.054] /cm?(=1 MED) 9] #5455 R
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R, EesA 3 AAY 75 284 KHE 45
ng /mloll &alon] A HEH GAS 10K &
BEfEel 60ng /miztxl  Emstcksl 28 15
ng /m7A &iEs wastelort 3aA oAl 25
ng /mi7}A #{mslgls 2Fele AS Mo staled,
AL 7S e matel A RS Holzl ¢k
ok Hirshae

Adams %(1982) 2 4, 3, 1.5 =+ 1 MEDS] &4t
BS mHET R, miERe D; REZ £& 28K
14ng /ml, 16#%5l 80ng /ml, 2870l 45ng /ml =
£ 2879l 20ng /mlel K& BliEstlct et
Lo %(1986) 2 o}AlopA st 74 opAelAl 1.5MED
= mstaoi Y ohgol 18 #kol Bmsfiol ol 23lo
£% 40 9 30ng /mle| Rk Bk

Holick (1987) & Bgoll 2] palikix TREES) IE
#AoA 50,000 IU(1.25mg) 9] Dy& &HOkshs]
ol &ge] 7% 1288740l 60ng /mle] BiEE 2
gtz slnd Matsuoka %(1987)-2 Bkl
paraaminobenzoic acid ester& 2 /Mol v}& 4A
= HIEE 4A-F 1 MED®] #4508 258 EEE
R NIE 7490,1,2 3, 8% 158# 5, 4,8 3,
8 o 3ng /mie] M#FAN D; &< B3or HEE
e &% 3,25 21, 14, 54 2ng /mle] IREE B3
thz g

Hines %:(1986)-2 (iZollAl Cazl D; #hn HTL
£ A4 weslgdnid, migER D, SEol SRkl ¥

FE2 100f%, 10:81kel 504%, 1584 751%, 2088
ol 100t 2 #hns] ek #iEstalet,

4 ol w8 D, £& HEE 24, Bunkerst
Harris(1937) & #4448 #& 296 m7t 734 x5l
743 mRAgolgiek 81wl sk % (1976)-2 ethanol
off &9l 7-DHCE D;= ##isA4 = 2957} 744 §
otehs #iérsloicth,

Takada %(1979)2 FF ol Kol yHE Rsey
303nm7t 74 FRstRoka &bed g5 %(1990) 2 o
olg] 5 KMol 254, 310 == 365nme] SRS |
#ehdeiy] 310nmrt 712 22 PreD,, lumisterol,
(Ly) % D7} &kl sdcha g&shdch.
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1. geitiy X Rx

S-& Hubbard %# 18# ol 308S HEmS
oA At Ds rZ Ak (A.O.A.C., 1984: Table
D2 38 ke el P de
uld (Rhe) 2408 R2s}o] oA SHet. 3k 1
Biol misel 5 3x 3cmel Y ¥ ok 2
wg WA

2. WEARTRT

Table 1. Ingredients and chemical composition of vitamin D deficient diet for 0~3 weeks old broiler

chicks
[tem Composition Item Composition

Ingredient % Chemical analysis %
Yellow corn, ground 58 Moisture 10.07
Wheat flour 25 Crude protein 18.84
Casein, acid-treated 12 Ether extract 2.34
Yeast, 7% N 2 Nitrogen free extract 64.31
Tricalcium phosphate 2 Crude fiber 0.30
Salt 1 Crude ash 4.14
MnSQO,. 5H,0 0.22 Calcium 0.94
Total 100.22 Phosphorus 0.71
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310 nme] E—#EAHRS 0, 30, 60, 90, 120 ==
150518 Basha 28 #oll mES sl D; T &S
FE SR (6 X SR A =30%).

3. 5ksHe AN

310nme] #EARE (=488, Tokyo, GL-6
Model) & 12.5cm$l oA (FstsaE 88uW /cm?) 0
4¥, 304r, 604, 905, 1204 =& 1504 (REHHRE 0,
0.16, 0.32, 0.48, 0.63 =+ 0.79 J /cm?) HE3IY
o}

4 mBHRH X RE

SR RS 202 BBAIT T LSRR L]
kele] MEEEEE 2~5mle] m#S RISt 0.2
mg /mle} heparing EEElY EEE Bikstch
HRE Mm-S 1,500rpmo.2 E.OMEsle] g m
S UE REEFl &) o8 MR —20C
ol A RSt

5. IRFHAtH W sl

A 1ml Ll ko) mdfo] 2Rl REF L2 RE BH
o) Mm-S VT RBRF mox & ELd tL vE
9l D,o] EcRERel ISt old mif 1mly 10
7} REE Vol ¥ 57 REEe 10049 4
ppm H]EM Dy hexane #&#-2, U X 570l Ei#
#82l hexane 100u& H7lstn Tiel 2ol WES
3R,

% weolgle] migo 2 RE 1ml¥ Eat 100 ul9
hexane2 gt thS vortex mixer2 RSAIAY. 2
% 6ml ethyl acetateE fndtad vortex mixer & o}
Al BAAIF I KER R 7] A7) oS &L
geslel HEH-S Weln o R Sk TR
of thAl 6mi 9 ethyl acetateZ BEFES} vortex
mixer2 412 F AGAA BOMESIL RS W
sle] 9o gl A5t

QoA Ao FRHES B|HRTAIAN REAAND o
methaool 1mlE 5l FHERA 1mlE st
Sep-Pak C,s cartridged] @#@A1Z-+d]l Cy car-
tridgeoll € RH-E @BEA)7] Fioll ot} #E K
WO Z st

5ml Hexane
}
Sml Isopropanol
{
5ml MeOH
|
5ml H,O (distilled water)

ik #% Cyg cartridgedl] K-S BB FliEk
< Hd o2 10ml 70% methanol& fmate] FhiAl
7)1 FEE-S B Eo) ©hA) 5mlo] acetonitrile fn
st Al RHAIZIZ FHHES w3 oldl tml
mrthanol& fnsted FHHKS Eo i BR TN £E
A]A 1ml isopropanol® o] 148R] 0 Coll &R
g o2 oA mETOA &EANFIZ 100 4 HPLC
HEE =3

6. HPLColl tk#t tlEfRl D, Sk 447

HPLC® Detector:= Waters Associates{Mili-
ford, MA)2] Model 440& #ASINT Pumpes
Waters2] Model 510, Injectorv= Waters2] Model
L16K, Column® Waters9] p Porasil(4 X 300
mm), Recorder= BBC(Austria) 2] Model SE 120
£ A3

HPLCe] Mgt
Solvent : Hexane-Isolpropanol (100:0.5)
Flow rate : 1.8 ml /min,
Chart speed : 0.5cm /min.
AUFS : 0.005

Chart width : 20cm
Detector wavelength : 254 nm

il HPLCO A3 chromatogram$
ol wlebEl Dol sk peakel EoIE AIESIA
o fmisghmel tkale] Wil D, &S 3 RE
w2 e D9 &R RIES o & [Ehikasol

2= MIE-S 3t3 HPLCiEAR) wEs Ful$ 2
SRS kg & WA FAY o8 HER
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* HPLC®) chromatogram peak §'€°]°ﬂ w2 v
e}ql Do &#(ng).
= HPLC AR 1004 & 80 ulE W3A S

I &R % EH

310nme) &AL 0, 0.16, 0.32, 0.48, 0.63 =&
0.79 J /cm? BREEIT 4885M ol HRELE MRS
D; &< #&slich (Fig. 1). 0.32 ] /cm?® FUHBF
maENe) Dy gEe) 43.32ng /mli2A 7R E2 %E
nolon] MEMmES 20ng /mldl kshe] 2.156%00
slwals il et 0.48 ] /cm? Mstes D; 2R

60 |
e 5
g
&0
=
o
=
g
S X
§
> 20}
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32.80ng /mlz2 A 0.32] /cmMEE 2o} mdE K
#-2 wglot 0.63] /cm? FSERol+ 39.99ng /mi
24 oA Efske e 2ges 0.79] /cm® R
sl 18.94ng /mig W SEE ¥k olst
7o) 4ehhiR 0.48] /cm?® Ll L Mg 2 MR D; 8
o] WA= e EMAA H£RE Dol —HB7} HIHR
o] @EMAE 5 6-transvitamin Ds, suprasterol [
o 12 Jifs)glon](Webb %, 1989), ©H& —#Be
PreDy& 74 toxisterol2 ##s)317] =Eolet A7
= ch(Norman, 1979).

Shepard %(1979)-& E#A< vlelwl D, iREE
F4 2.3ng /mleler] o) FollA &3 HAWS &
a8, 26.1ng /mle] & 3g vgrtx dtne
A FgokigRce @3 gloloh. & MRS 0.32
J /cm?*= Clemens %(1982b) 9] MED Bfrz 34t
sh, 6MEDol %3k &2 3ol

Shepard %(1979)2 ¥ J /cm? =+ MEDS H

. ) . N

0 0.16

0.48 0.63 0.79 J/cm?

Irradiation dose

Fig. 1. Plasma vitamin D; of broiler chicks irradiated by 310nm UV light with

different irradiation dose



WS ARSI st Al k7] sEoll & B
o) o] g itgEo] ot #HEE Wl
o}, 2Elx BXke.s vlelsl D; MEEYE Sobd AL
A Bgeel $te Re 0.32] /cm?e g Eimdt MM
3} 7},

Holick(1981)-& 24% & A ¥ 25 3MED
o] UVRE B3-S = Bhel milps wletal Dy 5
ng /miz2EE 20#° 60ng /miztAl A=Ak
#giEsiglen e & wEARyo 23 ¥oh Holick
(1981) o] BMED+ # #7ce] 6MEDXC} W2 Fho
W, 252 4F 9 250 EEE Basidr] AE
of o} gt vletul D, HE-S Rolx| Ykt A=,

Clemens (1982a)% 1.5 =+ 3.0 MED2] %543
< EWY &0 BRET HR, 28% E&E
45ng /ml =+ 80ng /miol} Fjizsldcte slea &
R =4 Vel L5MEDE A& #%2 6
MEDel H3le] 25 %0l #Esht, 282 el 2
Zoll BEatg] =Bl &4 vebgteln Ala sl

Clemens %(1982b)2 #&d B AolAl 1MEDe]
UVRE 250l gams #£, 161 60ng /ml2 38/
slodm, 268% 15ng /miz Ebsladctn sk=2 2B
#%o ol & R B Jebdd, Adams
%(1982) & #riin MRS delsted 4, 3, 1.5 &+
1MEDE Rgfsidedl £4% 28#%) H&fE 140
ng /mi, 18#) B&E 80 ng /ml, 2B %) HEE
45ng /ml, 2B HEHE 20ng /mlE 2edn 3=
Z 4 =+ 3MED R§ist & esguch =4 el
wich, 2] 2 me wlEolat Yk

Lo #(1986)2 olAletA 3t m7tAlotA ] 1.5MED
£ FEEele] 180 &t 40 ¥ 30ng /mie] M
#HA vlelwl D; ES Sgicky sleE K He] k
#xc @A el olre] 2aEsE ditiets
1.5MED® # 5ol 5 KMol 6 MEDE M sl
Auch o #BmdE ¢ 4 d=

Holick(1987) & oA MREFRUKT R BHS) EH
AelAl 50,000 I.U(1.25mg) ¢] wlelql DiE FMORE
syl RiEE 128509k fili vel) D; &)
60 ng /mlg Zs@atg et 2% AR @Widrste] 728
M %ol 10ng /mlg =YL EHA-LS 5~7ng/ml
ol @EE M2 Holuial Ygictn 3tz & HR

Erhig Rt ok whe) sl 71 shRIet Rl
7} & B R ot @A el

EHAANA w2 el vlelal DyE EORAE M
#A2) slelwl Dol Aol #imstAl agketa sh=
HRES £0|9le Yolok, divkalad —FMERE
2,000 LU /kgel, NRC(1984) &7 10f&oll
3k vlElRl Dyt &H S glout o)zle] mH Hle}
9l D; 2&& wolud drhd FaseA 227] o
olct.

Matsuoka % (1987)-2 H%&E#HI2] paraamino-
benzoic acid ester& @3 #% 1MED2| UVRE
AT R, 158742 3~8ng /mle] vielwl D, &8
£ pojeon] HREEA & 3, 25 21, 14ng /ml(0, 1,
2, 3% A5 2 A HRERL @A
velytcl, G g Folal Y

LEE uhe} zro] Algtel] glolME BAZTT E A
< o 4 9lon & gl EREE Yelele], UV R4
#e] museR vlelw) D; s ~Aete] kol Hisled
olzglct & uldl A7} gle AoE vebgrl aejn
DrZ Holelel 5 3 x 3cmel 0.32] /cm?9] UVE-
s S o 2B ko) HRES] 2,152 mifER D, &
S ugomg DZyoleld SRS HEsle
F-54E Biikske Aol £ ZAA, BE & BRER
A FEBET i€ Dool BOigm A kol v g Zal
e, o2 MEt FEdlor ¥ Ml A24Hr,

Ni#& &

& P 388 B.zd#] ole](Hubbard ##t)
o] & Kol 310nm %5t RS MRS HEo ot
2+ m#gp vleinl Dy(Dy) FRE BELA RS
oleh. 58 BEHES 0~0.79] /cmro® gl
o] (5RH) 28#%) st nigs sHEsto RES
#it, Cg cartridge= #5%4, HPLC= D, 47stsd
o},

@R wolelel miER D, 8- 20ng /mle]
glom 0.32] /cm*BEEF 43ng /mlzA RET =
ZgEd b 2 e 2ok o] g EEEREC
wlsted 2.15f%0 &t 22l 0.48] /em? LLE
HarsolE D, &&el #k WoEHdew 079
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