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ABSTRACT

This study was carried out to elucidate the time course variation of vitamin Ds;(VD;) and
25-hydroxyvitamin Dy[25(OH)D;] contents in the liver and skeleton of 3-wk old broiler chicks
when treated with different UV irradiation procedure. Day-old Hubbard chicks were fed vitamin D
deficient diet for 3 wk and exposed to medium wave ultraviolet(UVB) light with different ir-
radiation procedures. Procedure I was 30 min continuous irradiation(0.204 mJ /cm?) and Procedure
II was three seperate 10 min irradiation with 12 h intervals, and Procedure Il was three seperate
10 min irradiation with 24 h intervals. The liver and skeleton samples were collected at 10 differ-
ent times between 0000~2400 h after the last irradiation. The VD; and 25(OH)D; fractions were
separated by Sep-Pak silica cartridge and the concentrations were determined by normal phase
HPLC. The mean content of VD; in the liver of the birds treated by Procedure II was 6.68 ng /g,
which was higher than 5.60 and 5.30 ng /g from Procedure I and I, respectively(P<.05). With
regard to the effect of elapsed time after UVB irradiation on the VD; concentration of the liver, 96
h treatment showed the highest value(13.08 ng /g)(P{.05). There was a significant(P<0.05) inter-
action between irradiation procedure and elapsed time. The mean levels of 25(OH)D; were signifi-
cantly (P<0.05) different among procedures, in which Procedure I showed the highest value(37.41
ng/g) followed by Procedure IM(29.41) and Procedure I (27.49). With respect to elapsed time
after exposure, 12 h treatment showed the highest value(54.71 ng /g) among 10 times tested(P<.
05). In regard to the mean content of VDjs in the skeleton of tibia and femur, there were no signifi-
cant differences among Procedure 1, II and I, but significant differences were found among
those from various elapsed time after irradiation, The highest value was shown at 96 h(0.99 ng /g)
treatment, and interaction between irradiation procedure and elapsed time was not significant.
With regard to the mean content of 25(OH)D; in bone, the Procedure I (18.79 ng/g) and M(17.73
ng /g) showed higher values than Procedure I did (P<.05), and the 12 h elapsed time showed the
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highest value(31.17 ng /g) among 10 treatments (P<.05), however, there was no significant inter-

action between exposing procedure and elapsed time. In conclusion, the Procedure II would be

more desirable than Procedure I or Il to produce more VD; and 25(OH)D; in the liver and skel-
eton of birds by exposing to the UVB light. Also, it was verified that 25(OH)D; increases more

quickly than VDs in both tissues tested and is utilized more quickly to recover from the rickets of

chicks.

(Key words: UV light, irradiation procedure, time after irradiation, liver, bone, vitamin D;,

25-hydroxyvitamin D, broiler chick)
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A3 EE o TR L H(UV)E Eaetd 7-de-
hydrocholesterol®] previtamin D& ©]A} 3% 1 o]
= A Fol 9zl vitamin Dy(VD;) 2 AHFAT}, VD;
£ oz $AAM o2 A =¥ 25-hydro-
xyvitamin D, [25(OH)Ds]=2 F4ks}sls o] 25
(OH)D:& A1Fo g 7} 1, 25-dihydroxyvitamin
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Hausseler$} Norman(1967)-& 731 ¢} Holg]el
A [4-4CIVD:E FA8M ¥ 24%9] VD, 25
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ATE (AOAC,1990) 2 31Ut ARSslgon) Ragoks
3H(5 lux) ol A 2217 3ilch VD 2RAME = &
4 &4 58%, 271 13%, 2718 12%, 4t A=
WA 12%, A5 (A4 7%) 2%, Q2385 2%, 2
g 1%, MnS0O,. 5H,0 0.22%= wig=ner o4
= 8 10.07%, 2aWd 17.37%, ZAW 2.32%,
FHEEALE 64.25%, S 1.11%, Z3E 4
58%, Ca 0.88%, P 0.69% 3-#5o] Ak

2 AE MA A X2AM R

BHZEE 297 nmolA 744 27 Jehls UVB
Light Box{National Biological Corp., Model
Panosol 11)ZA] ®olel& Matelg o Research
Radiometer (International Light Co., IL, Model
1700) 24 Himme 43929 15 cm 72 <lA
1023 s 39S 0.068 m] /cm?E ERARITE
B A7E 3X10 Ag ez dAEe UVB Bat
Weol 338, BaSd Az 1032 22 4= AT
3 5% Wolg|=RE UA 57F FHeld o4& AlE
o o] &3t UVB B 3 s 3l
o, e 18 REE 9% 308 3k, B =10
B RS~ 1277 318 — 108 B — 12717 3744
— 10% ms=E staen, WY e gy 19} o]
108270 35)o)] o] matsls HAS 24A1 e
2 sk matAlole 20 cm Zo], 120 cm Yy,
120 cm =ol9] YRS A9E1 3508 7,
BhS dX)sa WHelelg doE Mwa a9 15
cm #&e]l UVB Light BoxZ 4X3lz UVBE K
sttt UVBE mgshx] o2 ¥ RA-(negative
control) & UVB &R 6A2H(—6 h)ell, UVBE
Rt 7= 3% UVB Bi7E 8¢ o 0, 6, 12,
18, 24, 48, 96, 144 =& 24077t Jol] & 5578 4
stz 2, A € =SS AFHSATh

3. VD, 9 25(0H)D; £
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/hexaret & A|82% VDT ¥ A4 EZ&
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29 VD 35slolen, 50% EA /hexane &2
AR F34 23220 25(0H) D F-al4th

A gxzl & VD; 2 25(0H) Dy} duhy &45 =
2 7] 9ale 3¢ AlPS AAEEEY, VD,
2 25(0H)D;¢ 1 ppm E89% 2z} 100 LLE "o}
o a3 27 A8 718t (5 wkE) A AFE 2
B383$% HPLCO Fste 12%E ¥ chro-
matogram®.2 3|5&-& 38t

HPLC chromatograma 3 %52 Folo 2|
WAy 22 208 Alikby (o]F-= 1989; Snyderst
Kirkland, 1979) ¢ 25t base lineg %2 ¥ peak
FolE ZAsion EFEFAL VDy(Sigma Che-
mical Co.) 2 25(OH)D; (Hoffman-LaRoche Co.)
o2 FFEN(1 ppm)S VE £ sampled] FF&
Aol A FS Hrlshe EEH/PE (0)F, 1989) &
o] 85l HPLCoIA chromatograma d& ¥ o
Folo] W& ng £& vEhle EEIHE HE S
olg B sx(ng/g)E &45n 5SS ¥4
sl HF TS AL

HPLCE AlA1E o, Sep-Pak silica cartridgeoll
A sl5g zF B8 N, gasZ An% 5 zkzhe] 4
2 ¥ Zorbax silica (Alltech Associates, Inc.)
7u guard column(10%x4.6 mm)3} Econosphere
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silica 5 main column(250x4.6mm), U6K injec-
tor, M-6000A pump, UV 254nm 273 M440 de-
tector @ 4<2I#48H(F)2] Model- D 520A inte-
gratorg olgsted FA3th. 7 g9 9AFS
HPLCY 43t 2t Q9] f& At vee
chromatogram®] peak oldl wlgl AE3#(ng)<
T332 HPLC F4%, 38, A 53s BH3 ng
2 AR B4 24L& VD, #2449 AUFS
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mL /min&, chart $%& 0.5 cm/ming, = 0.
25% isopropanol /hexane2, detector JHE-S 254
nmZ 3t en, 25(0H)D;,
OH(0.8) : isopropanol(1.6) : hexane(100) (v /v /
v)E slgor g2 2Ae

FYAE §91E Me-
VDol st 2ol sk,

4, A=

HojA ZAal= Steeledt Torrie(1980) 2] ¥y o
ARSI LM 5% FEol 4] 2o ARHHRY
3% Duncan(1955) <] b @gH ez A7 &
2= A3

do o o

FEE 5 AN mat g 2 -

=7 Z9] H|ElR Dy

1. ZH= VD, g2

2k BEol WeE VD; Ewshs Table 1
7 2ok BEPE 2 B2 e 7] VD,
FE ErHEAM S A mahibd e 3R 2 AT
b 10A R Z42E s e] feldo] AE e
(P<.01), Bsdy 2 AFAe] Asates &
A& YERAAH(PL.05).

s e 7)) VD, gake Hi oA
B 6.68 ng /g, W T3 Molx 22 HF 5.60
ng/g, 530 ng/go2 Yo =dhy T [ b
3 Fola & g YeltH(P<.05). v A7
AIZPE VD; B ghS 2 964 2tollA 13.08 ng /
g2 2 7F w& L BHgon 240A7MA HEF

Table 1. The content of liver VD; in broiler chicks fed vitamin D deficient diet for 3 wk in the house

where the sunlight was cut off and exposed to UVB light by different procedures

Elapsed UVB irradiation procedure®
time* I I il Mean
T ng/g, mean +SEM(n=3) - ----------------
-6 5.11+0.62¢¢ 5.11+0.65% 5.11£0.70¢¢ 5.11+0.66¢
0 4.63+0.44% 5.16+1.03% 4.03+0.30% 4.61+0.59%
6 3.25+0.31f 4.32+0.91° 3.29+0.18° 3.62+0.47*
12 3.44+0.38° 4.79+0.53% 3.43£0.17¢ 3.89+0.36°
18 5.04+0.36¢ 7.18+0.90> 5.74£0.46¢ 5.99+0.57¢
24 6.0940.30 6.61+0.63>¢ 5.19+0.26% 5.97£0.40°
48 6.49+0.34° 7.42+0.25° 7.19+0.28° 7.04+0.29°
96 13.00+0.622 16.19+0.62° 10.05+0.37° 13.08+0.54°
144 4.88+0.57¢¢ 5.19+0.21% 4.67+0.44% 4.91+0.41¢
240 4.02+0.19%f 4.80+40.39% 4.34+0.38% 4.39+0.32%f
Mean 5.60+0.41" 6.68+0.61™ 5.30£0.35" 5.86+0.24

Analysis of variance:

Irradiation procedures; P<.01

Elapsed times; P<.01

Irradiation procedures x elapsed time; P<.05

* Elapsed time after last irradiation.
# Procedure I ; 30 min continuous irradiation(0.204 mJ /cm?).

Procedure II': three 10 min irradiation(3 x 0.068 mJ /cm?) with 12 h intervals,
Procedure Il; three 10 min irradiation(3 X 0,068 mJ /cm?) with 24 h intervals.

*f Values with different superscripts within same columns are significantly different (P<.05).
™" Values with different superscripts within the row are significantly different (P<.05).
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439ng /go 2 71 e & RAR(P<L.05) 219
o] JEMSTE, 0, 144, 240 A ZE ALololl & 5-2]x}7}
JA=A ek 2 291700 FEgo] Yelton
Z Z g Aga 7l gE2s ee H]wahA
g2 Tl 9lojAl 96A17te] 13.0 ng /g2 714 &
2 S e e 29 SR, 0, 18, 144, 240
BAA AN E 2T ARen 6217t A w2
#g 2Hch diH lloMx 96A17kel A 16.19
ng /go R 71 H& g, 60N A e gk

BAX 29 e AAAe] wEEege U I

Hlad ot g Mol QloiA] 96rztell A 718 =2
oz FoAt AAHA2H 48A17HS A st 3k
FSITE, 0. 24, 144, 240 AIA DA = F2x71 <l
AE A it webr mErdR S g e 96r17
oA 16.19 ng /go 2 XS HYTh

UVBY 33 matnss Wy 7 71 28 o=
el o] B Aol o] 88 0.068 mJ /cm?
(10571 B2 LAl AL 33 2A}SE Hi T oA
= BEAES golu tal9] FitaA] BF wolgo]
=} Rt o, 24A13 ZHF o2 339 Lol mEHEH
i HloﬂfHL HGT o} HagfAto] 9] ZhA o] LR ZojA
o B2 VD2 BN 7ed BEldite A u§
ok .1611 UVB ZA} ¥ 9641310l VDsHFe] x|
§ 23 AL o] VD9 A7) #e]7] wiizol] VD;
7} DR A7|AE) A A3 bz tgo=
o} 25(0OH)D:E "EE7]o) wigka o] 25(0H)D;s
e ez 714 1,25(0H),D:2 B8 =4ksls o]
B4 F BRI &AHA7) "ol uA 3kl B
== A}OM flom weba Zh H3x7|#e] VD; A}
B0 2E5H F, =2 A7 96417t H 1 w2
el Aoz Mzbdt)

Haussler®} Norman(1967) 2 3yl e] w@ola]df
Al [4-MCIVDE FASIS 184]7FFo Ed=) 743
AFstd VD#g 2AMIGAEY #oleld zhzt
36 ng@ 0.97 ng 9] Ity BusPct, 21E
FYUe WAalso] Aw el Aoy B2 T}
g dA7stden VDo duighare AR ekt
weta] 2 Aol vlste] w)§- whe kg JehARY
o F&3 5(19922) 31¥% VD FAHE ot
UVBE A% 607 Batst 22 90413 & 243 VD,

rlo

FlO o rulo 2

FXE7) 16 ng /g 1T SR 2 (H1X]) £ A3
Huz) (W 1) 16.19ng /goll ¥iszaldon] 2 A7
o] F3x) HHAIZF 964 7H ZH7HSIT)

Takeuchi 5(1986)2 <7IX olfy Z3A%
VD; s AR e Agadolel 4l 107
ng /g, 3ol 107 ng /g, 13l 119 ng /g, &l
45 ng /g, 238 60 ng /gEo] YJuln smw
AEe] dhgko] B o] Hl-llzg ]]‘,] DAZE =
16.19 ng /g(96A]17}) B} oF 72 Fokct. A o]

T TASECIEE BUPBAE Lol FES e
VD7) w2 A3 wjgha] 2old o)) FFH VDS
3 ZlekRA e o A&3ta 9le RoldE Azkd
o}, Takeuchi 5(1987)& 2% ol#9 1145 VD,
FEFE AR 2ol ] 771 ng /g, Wl
o4 161 ng /g, %dololA 88 ng /gE ERRITH
I g}, F3 ztolvt I BE wi$ & e B
Aot WA LHARE o]Fe] oA AEE F&
sk X84 e AR ZA] Algstn ok

2. 7k 25(0H)D; 2 -

A9)A gl me 25(0H) Dyl s
Table 2¢} Zc}, @EsE 2 Z Azl wha 7H3e)
Hsts AW Hste] B E A mataba Y
3xg) 2 At 10483k 2zh 19 folAdo]
AFHAoH (P<.01), BEHIE 2 F}A)zizke] A
5T Az o] fojyge] IFHAHP<.01),

Duncan ths ZAFHLE FAE HAAsH Wy
o wg 7 25(0H)D; &3S vlws) B dhiy
o)A 37.47 ng /go 2 AQ ¥4z ko] uby I
ojem, Yl o] 71 vl UelgeH(P<.05).
oh AHAZHE B EEE BE 12434 5471
ng /g2 2 778 TA Ve on 24, 18, 48, 240412
eolglon, EmHENAE 7 2o gg By
dEagol Uelgouz 7h whdds 7} Fapa) b
wE ke vwshd g Lo glolA] 12413ke] 7}
& w2 S eI 29 2487k A] 240413F
AR A7) glew ERHEAA P e e
B} i o) 91o1M 12, 24713k 718 &2 3k
£ B3 FFRHEAA Ad A vehdt) 29 o
£ ZAFAITte] Ask A3 g 13 v)ssiedoh
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Table 2. The content of liver 25-hydroxyvitamin Ds in broiler chicks fed vitamin D dificient diet for 3
wk in the house where the sunlight was cut off and exposed to UVB light by different

procedures
Elapsed UVB irradiation procedure#
time* I I m Mean
h oo ng/g, mean +SEM(n=3) -~ ----"""""-"""""°°
—6 12.82+0.50° 12.82+0.58° 12.82+0.568 12.82+0.55¢
0 18.61+1.26¢ 36.91+£3.95° 18.62+0.71% 24.78+1.97¢
6 17.27 +0.88% 29.61+1.62« 15.12+£1.33¢ 20.67+£1.28°
12 51.33+3.66* 60.73+3.25% 51.57+2.24* 54.71 £3.05*
18 33.63+1.94° 53.81+3.47° 40.03+4.37° 42.49+3.26°
24 28.41+2.55> 61.89+£3.48 37.74+1.52% 42.68+2.52°
48 30.11+2.32% 32.98+2.97¢ 32.5243.22¢ 31.87£2.84°
96 27.711£0.72° 28.73+1.72¢¢ 29.50+2.33% 28.65+1.59%
144 25.67+£1.15° 27.20+1.91¢ 23.14+1.71°% 25.34+1.59°
240 29.32+0.65* 30.06+0.63% 32.33+2.12¢ 30.57+1.13°
Mean 27.49+1.56° 37.47+2.36™ 29.41+£2.01° 31.46x£1.15

Analysis of variance:
Irradiation procedures; P<.01
Elapsed times; P<.01

Irradiation procedures x elapsed time; P<.01

Elapsed time after last irradiation.

# Procedure I ; 30 min continuous irradiation(0.204 mJ /cm?).
Procedure II ; three 10 min irradiation(3 X 0.068 mJ /cm?) with 12 h intervals,
Procedure II'; three 10 min irradiation(3 X 0.068 mJ /cm?) with 24 h intervals.
af Values with different superscripts within same column are significantly different(P<.05).
mo Values with different superscripts within row are significantly different (P<.05).

iy Mol flelA] 124)3k0] 51.57 ng /g9 713 &2
e JERIRIT 19) 24, 48, 240 AHAIZINE #
A7} A X goket. webA] By E Yy 1
o] 2427404 61.89 ng /g2 HIAE BA}
25(OH)D;= W [olA 718 & 3hs Bie
o], B A70lA o] &5 0.068 m] /cm?E 35H Ho}
2ol ] 1247 A o2 mytshe Aol 7V &
&3 oln] BriAo} 2447k ZHA 02 RsEhE AR
g o $F3lthe AL RoFEd, FAAzbEE Bk
< o 12417t Foll HuAE B, HAA7) oS-
] Jeldtls Ag o & glen, 53] VD7 9641
7ol AXE B Ao v)sle] thats] wa] peakol
=g3 Rojr}. o)A ¥ AHE VDt %

o2 9a 25(0OH)D:;2 $4+8ks] a1 o] 25(0OH)Dy7t
%3 Aoz FAAAM 1,25(0H).D:2 tl& 4+
Z, BERNEA F, 7 Tl &3] FFIH
< ouiEhy, B A7 AMRE RBEHREC EA
12417k o4} 25(0H)DyE oA F71A171A]
= AL ¢+ Utk 1,25(0H).D,8] Aa3-e
olzle] o] tiAlZol dig Ay AFrol wHER
1,25(0H),D:8 F=21712 v 239} 25(0H)
D; H}Zo] U] 3713 Aeg weth a8la UVB |
HE 339 23 Ao] ol 43] o4t ol AATHA
o] peak timeo] ¥ A YElEX e BE0} T8
VD;o] Hzx7} 96r17e] Yeh}xm 25(0H)Ds9
peak”} 12417¢e) o] @] Jehd A= Holel ¢ 1,25
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(OH).D; 23o] Ag7] f&dx) wech

1187 VD, gigol] viste 25(0H)D; o] vl$-
S AL FEIA Hed, Adams F(1982),
Holick(1987), &% 5(1992ab)= 181 s
wRstg Y. o)A ZholA 25-hydroxylasedl| <]g
VD; — 25(0H)D; ¥k-8-9] &2 25(0H)DsZell 3

= A5 9n g

Okano 5(1978)2 VD 29 #Fof 85 xW /cm?
o] M#Fo = 280~310 nme] UVE Rt -3
25(OH)D; ==& &H3ArY 22.7 ng /golAtHL
slez B A7 11z 61.89 ng /g( 1T, 244
Rk A Yelsith ol o)t F7ke 2ol
2%, 7]el k& g]lof] 23k ZAX] X gt
Takeuchi 5(1986) Z7IR] AF9 HF 25
(OH)D; gaFs 2Hs¥ e, @430l 10ng /g,
wlitiegel= 139 ng /g, 7FbEolE 0.1 ng /g€ B
Artz stz B A Az v)si GririEtels of
5 =4, 718 &5 @A JEstth Takeuchi &
(1987) & the olfe] T 25(0H)D:= EE3H
), 243 o)= 9 ng /g, &4 10 ng /g, FA
£ 35 ng /g, WolE 4196 ng /g, EitkelE 207
ng /g, FAE 65 ng /goI}. Holmes 5(1982)-&
2~2.5 kgo] E7oA 25Uzt AF kg? 10,000IU
o] VD:Z % 23 178 25(0OH)Dy7} 58.7 ng /g
o]REtL e 2 B Ape] HiX] 61.89 ng /gofl H]
43199t} Gascon-Barre £(1979)& VD 23 Hol
Al 3~77F7F Wi 335 [“CIVD:E Fo% 47 708
25(0H)Ds7} 6 ng /golAtha 3oz & A Z el
Hlale) 433 W& FXRo, 1 olfol dsiXE
A)Z3}7] o}¥t}. Rabinowitz $(1988)2 1743 3
A v} 0, 4, 16 pgol [PHIVD:E F% A7) Bof
29| 345 25(0H)Dy7t 247} 0, 2, 4 ng/gelATH
o o & dA7dse vjgte ue B¥e £He

v 3 olfre £ A &k

3. 24 VD: &%

2 g o2 VD; ¥ sls Table 3
7}z BHHE R A0 e B 2 iEHE
Z9] VD; s BN 2 ms A 3t
ol frelgdel AFHA ergken] FAt 1042]zE

AMe 1% Folgde] AP UHOL01). 2
Mgt Batte] gEztgolM e fo/del
AAE A @skeh AHAIPE VD, g @Al 964
7ol 0.99 ng /g2 2 b &8 wg B (P
05), JERHFEAN 718 e g Yok 1
18, 24, 144 E 240 A AT ALe]2} 0, 6, 12 H 48
ZATAZE Alolol = A7t glieh.

UVBe| @Al fo2b7k vehbA] g2 A
2 92 APE VD) 2785} 4go A ditg
25(0OH)Ds 2 1,25(0H),Ds2 At o] W 24
9] VD& FE%E Z771A 287 dEolz 2
£t} F40] Ca 4 ¢ F9oll= 1,25(0H).De7t &
= #Hdsi, VDye H2 IS T4 TS A
t}. 28y UVB Bges AaAztels a2 o
et 96A1 7k HuAE BYE, ols A&d uke}
20) 78] VD= 96A171el AuAE BYouz &
Aol 3 X FHA 7t A s Aolth

Mawer 5(1972) & Aol Al [1,2-°H]VD:E Y
sl TS5 VD; 2 dAEA S i 3
w4950 & Fojko] 1.8%, 1693 2.1% 22
Aol 5,5%2 S7HEATHL FEE B dpeA] 4Y
(96271 F 74| F7ketar ¥ 2ag 4 B} o
s#El%Qt =54ttt Wong 5(1972)& VD 2%
White Leghorn ®olelo|Al [“CIVDsE F¢)38ta &
A& AFst AAH 2R VD, FHE 2ARBIAE
ToF 10AN7EA] Al FE3ielon ¥ 48X}
2 A3 ZAEAtkn steg B d3e] 96A171A]
7he Adac) g Fuxd =gy 12 o
o A gF 0.77 ng?] HAXE BYrIL =

Ao 96X €] 1.19 ng /g B} &F Witk
olA}s} o] B QA A} Aolg Bl Ae= UM
el 589 F, F5o wEe 2o, A 994
£ o] &3t zlo] FolA FHEA rh Hausslerst
Norman(1967)& F-F% 2] White Leghorn ¥ o}&]
A [4MCIVD:E FYUstn 18X Tl 229
VDS =AIEY &2 AA (A5 16%) 90
0.77 ng o] YATIL s B AFeME wy
¢} 96117 ¥ Holel = HT #Fo] 205.36 gl
F7 Feo] 36.66 ngolJeEE VDsEE 1.19
ng /g F3sd 36.66 ngol] HEZ 159 % 0.77

e md ofN
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Table 3. The content of tibia and femur vitamin Dj; in broiler chicks fed vitamin D dificient diet for 3
wk in the house where the sunlihgt was cut off and exposed to UVB light by different

procedures
Elapsed UVB irradiation procedure®
time* I II JIl| Mean
h s ng/g, mean +SEM(n=3) -~ ---------------
-6 0.16 £0.02¢ 0.16+0.04° 0.16+0.03° 0.160.03¢
0 0.37+0.06¢ 0.390.05% 0.31+0.02¢% 0.35+0.04¢
6 0.35+0.09%¢ 0.33%0.05% 0.25+0.03%* 0.31£0.05¢
12 0.23+0.02¢ 0.31+0.05° 0.24£0.03% 0.261+0.03
18 0.73+0.08> 0.86+0.12° 0.67+0.06® 0.75+0.09°
24 0.56+0.09% 0.68+0.08> 0.53%0.07¢ 0.59+0.08°
48 0.37+0.06%¢ 0.30£0.04° 0.42+0.05% 0.36£0.05°
96 0.97+0.21° 1.19+0.222 0.83+0.15° 0.99+0.19°
144 0.61+0.19® 0.65+0.15> 0.66+0.082® 0.64+0.14°
240 0.67+0.062> 0.63 £0.04> 0.68+0.06% 0.66+0.05°
Mean 0.5010.09 0.55+0.08 0.470.06 0.51x0.03

Analysis of variance:
Irradiation procedures; NS
Elapsed times; P<.01
Irradiation procedures x elapsed time; NS

Elapsed time after last irradiation.

Procedure I : Intergrated dose of 0.204 m] /cm? was irradiated for 30 min without interval.
Procedure I ; A dose of 0.068 mJ] /cm? was irradiated for 10 min and repeated for 3 times with 12

h intervals,

Procedure I; Same irradiation as Procedure [ but 24 h intervals.
=¢ Values with different superscripts within same colurmns are significantly different(P<.05).

nge] =9 AA et 288 183 Sepha-
dex LH-20 column® 2 VD;Z 23147 wjEo
3)-go] ¥A L& Aol opds} AtdEr,
Haussler®} Rasmussen(1972)& FSHe] wma
#E Holeld] [1,2°H]VD:E FUsta 439
VD3-S ZARIEY F4 A9 2.62 ng o
AT stE2 B A7) g 119 9622kl e}
Y 36.66 ngol] HEted w¢ wgit) HA] 252 Se-
phadex LH-20 columne 2 VD,5 F2|3lgt}.

4. 33 25(0H)Ds &zt
A9 mgtmHe]l wWE 25(0H)Ds gzt

Table 49} Zt} WsHE 2 FHA] @& 25
(OH)Ds #38 B3 43} maiHke 3123t
2 BHAZE 10X ] el 24 9] F-e)4do) A H
Ao H(P<.01) BatHE 2 B Adoate
AME FreolAdo] A FUTh mgHEkel e
AE 2 ¥ I 25(0H)Ds Fakshe gty oA
A xxErskem 4y 19} Alelol e frelairt
QAR Frovk i [ ¥} =4 ek}, dhy
TellA 18.79 ng /g, A Mo 17.73 ng /g2 24
] 19 15.55 ng /gx v} £ YehgH(P<.05).
T AR He e 29 1243004 31.17
ng/g2 7 =A Jeign(P<.05) 2% 7
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Table 4. The content of tibia and femur 25-hydroxyvitamin Ds in broiler chicks fed vitamin D dificient
diet for 3 wk in the house where the sunlihgt was cut off and exposed to UVB light by differ-
ent procedures

Elapsed UVB irradiation procedure®
time* I I m Mean
h s ng/g, mean +SEM(n=3) - ----------------
—6 9.87+0.50¢ 9.87+0.62¢ 9.87 £0.52¢ 9.87 £0.55¢
0 12.35+0.38% 17.36£1.48%% 16.39£1.37% 15.37+1.08°
6 13.82+1.03¢ 12.56 £0.94° 13.13+£1.69%¢ 12.17+1.2¢
12 28.12+2.042 34.57+3.17° 30.82+2.67° 31.17+2.63*
18 20.33+2.14° 21.72+2.80 17.46+0.90« 19.84 +£1.95%
24 19.47 £2.57° 21.02+0.90° 23.94+1.70° 22.48+2.06°
48 17.04£1.29 20.42+2, 76> 18.42+1.05° 19.63£1.70
96 10.03£1.03¢ 14.86 £2.50%¢ 12.17£2.15% 12.35+1.89¢
144 14.14+1.68% 16.14 1. 27°%f 17.17£1.01< 15.8241.32%
240 13.34+1.16% 16.37 £1.06%¢ 17.93+1.82% 15.88+1.35%
Mean 15.55+1.38" 18.79+1.85™ 17.73+1.49™ 17.36+0.58

Analysis of variance:

Irradiation procedures; P<.01

Elapsed times; P<.01
Irradiation procedures x elapsed time; NS

* Elapsed time after last irradiation.

# Procedure I: Intergrated dose of 0.204 m]J /cm? was irradiated for 30 min without interval.
Procedure I ; A dose of 0.068 mJ /cm? was irradiated for 10 min and repeated for 3 times with 12

h intervals.

Procedure I ; Same irradiation as Procedure I but 24 h intervals.
af Values with different superscripts within same columns are significantly different (P<.05).
mn Values with different superscripts within the row are significantly different (P<.05).

| 28hed 240M7191A] 15.88 ng /g

Bylew ol 3k

RHES] 9.87 ng /gEr}t FAHLE & £Fo|AU

o

2725 25(0H)Dye 1221310 13] S7hshe 2a

£ By

Ushigteel 2 ol%

® VD 38 Z7hshe 418
£ 43 g5 glou, 25

B ol &

(OH)D; Xt} VDy} Wol7t o A vefdes A2
VDs7} 25(0OH)D;2] ATA0]7] wj&ol AuielA &

7HE Q3% 25(0H)D:E F
7}y Fee

H3t7] Aste] VDs
& EA)stodof 3l o|F 9i5te] VD,

7 304 T TEOIAo sht QM % %
VD;o AFEAE gilerg mzatdel Aot 74

o]d ol o] A9

307 mEt R}
o] o ulgrA st

7] A3g ezt v te A Hojg VDt vk
EA7A) medhet] Alzte] 2
B2 =5 tE 2FdA o]&HE Fo] MIH
2ol yehte Aoz A4dEd,

UVB Rsth# Atolel folxi7h Q=R Wl

EE o] IR H & 28 Bie, ols

1 1084 3H HEst

Solth. 24¢] VD; &l

R TR fol27 et 25(0H)D; &

oM o)HA Hejzhl FYIAE veldo] FF o
VD;E T} 25(0H)D:E ©l d9skA &3 RS
4 4= vk B AFodE 1,25(0H),DE A A5
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Ax BAskx Eslgov, FZo] VD; tAEZEY
Z2xzxgolnz 1,25(0H).Dyt % g vhgS
BYEx =&}, a2i BEE FEAIER B3k
o) 12x2ko] HAXE BY e, ole Fe 25
(OH),Dq¢} L3}, VD, H x| SHAIZF 96717
B} 2y 4Aztolu W] HuAd mgsigiorns,
B Ao ARS8 Holgle vElR! DAY] wi-¢- st
o] A& 1,25(0H) D2 tiAEH == 3ti 349
Ca 2ol 214:3] 33l deS ¢ + Idvh

Hausslers} Norman(1967)2 ZA A5 3.12
ng9] 25(OH)Dy7t EH=o} ATk st £ 4
Tof ghy o) 12417 §9] 34.57 ng /g€ ZAZ &
7 22 32.39 g(A= 215.90 g9l 15%)°l F3H4H 1,
112 ngo] HB =2 159] FX|o| H|3le w9 T} I
E2 113 ¢l 9 o2 Sephadex LH-20 columns
o]-&3lo] 25(0H)D,E Elson, A5l of
Uz gatg FALE olfste g wHeg 25
(OH)D:##S &743197] w&e] g EA7}
A=A =&t} Haussler®} Rasmussen(1972)2
VD Z¥g Holeld [1,2-H]VD:S Y3t EF 52
25(0H)D; g8 A3y 27 Al 9.34 g
o] sisivia sl 2 A7 g Hef 1247 &
g 1,112 ng¥c} wl$ v} 1E5L Hausslers}
Norman(1967) &] & ©o]-8317] ol 2A
2 A Zoh

Z¥R oz nzste] MY, thA] FajA B Aol
A ZAHE 4] FEE Folr] AES] 95t Table
5% e, UVB maths 355 i 17 74
L2 702 Holn AHAZel wEt nARE
343 34 2RA VD 96717, 25(0H)Ds=
2 Al #Haxg vehlo] 25(0H)Dy7F VDsE

—t

(A A mEtHET 8 - 24 Fol BERl Dy

dlell VDsith 25(0OH)Dy7} o] frasithe A& 14
Aoz Ho 24Tt I8n PR E 248 BT
mE AR Ao A3 Ege] RN
FA0 M= Foldol YehdA E3Ut

F, 79l VD; &2 2 o (Tabel 1) Btk
3% BT 96A 7] X E BY ot iy 7l g8
2e Rl 96A17ke] VD, £E-S U #mAATE A
2 9ugt, W 1 & 10582 (0.068m] /cm?)
12712t A 0.2 mse W 71 Fgeivhe Solot

)

2 A7 HER D 29 #Holgld Aol wies
2921914 (UVB)-& Bgtstn ZApr|3tel] wet 2t
%, A2 2 dE2S AF3H vitamin Dy(VDy) R
25-hydroxyvitamin Ds[25(0H)D;] 38 ZHF
7} AA 590t} Habbard A% 245 1557 (3 Mt
by X 10 AFAIZE X 5 HEE 4 SA| 88 57) &
Faokzol AN Ya VD ZPAIE(A.0.AC,
1990) 2 333 ARS3HH 0.068 mJ /cm?(1087F |
HA A M) 2 297 nme] UVB #X1-& 33 Hgts)
Ry 2EL 0, 125 44z I, T ==
Moz sRon wHF —6, 0, 6, 12, 18, 24, 48,
96, 144 I 2404131 o Hole] 9] 7+, HE & g
& AFANEY. & AE5E ¥EH AAE FEn
Sep-Pak silica cartridgeZ VD; 2 25(0H)D; &3
£ Fslgen ¢4 HPLCY 938 zF A% 5=
& 22Xtk 13 HFE VD; ¥=8 249 UVB
g I7Fekd I 1o ke m (P<.05), 9641
Zhl X8 B2YcH(13.08 ng /g). BEIE 7

Table 5. Comparison of irradiation procedure, peak time after UVB irradiation and interaction between

irradiation procedure and elapsed time

Items Comparision of Peak time after Interaction between
investigated concentration last irradiation two factors
Liver VD3 0> m=I 96 h significant (P<.05)
25(0H)D; I>Mm>1 12 highly significant (P<.01)
Bone VD, I=M=1 96 NS
25(0OH)Ds OI=1>1 12 NS
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