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VXbklbBBk?lrWLUMMERUl RLyn)bLvUldllkRb\RQlbBLnLbLF 
R" P 

s~uw~nsgrrpunub~ykh~ebekn\z~ss PD - ~)EL~UUJIIIA aos$a\noire~n~b~p~uw~nggj~a P P 

z ~&LL#~\L~~IA ni ozt h~eenurnys-nzs-usr n& 06 h~~ueuueezazs~nj 09 h~ouou 
e P 

apugrLpxs 'ni oc h~eeuuld~rzn-s '(nalqffiLptss~um+) RJ cz h~e~yunym~"~ o~g 

ldgngrRs~brs~u~Ber~nzs s n~sbpi (qdd 0 t ~punapna~ou 33 : P~J~II~-I~O~J~LP ~gbn~u 

~jiun_unn~rnnsgrrnu~ qdd OL zun qdd ov nblalbLybBsR#n,nrPgLLupM 06 $~~shnb 

~~7s t $wsshnbuny$n,~ z LL~EBL aos baLnLbLFsLuwLRgLauFsLuuLb 

(aos) ~~riiuzy IL~UBB$B~~~ .r 

RbklR p-~s Z b&LL#R\ a ~)~L~~RL~&~~L~~QL~~~#~P~L~~PO&U~~M~~ L~~BL~LB 
P 

~L~~~I~~WWIASLUUL~~\M a1eq~o3se lelol "7 'O'H ' aos bewxrcgbp 
'"P 

(SO'OFd ~~M~LU.~~~L~B~~~L?B 

~~~L~uuJv~&R~)~~$ z btje~pe~ ~~ermzs,n#~~#rn~~u+jn$z~ss ~ueiznzs P 6 

.~#re~s~g~e"~ueszn-s,jn$ 'pb~Pg#rPg~eu,jn ' LB~IWS 'n#rq.s~~eu 
I. 
S~,M n_u a~eq~oase lelol 3319 'O'H ' aos EL~MZS~~MEL~~~,M~~KLLU 5 ~LSLU ' 
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3.2 ~azuwnna ( a ~ q  30 Tu ) 
d 

1innionflam4suiii~fmf~u~u~ chamber nnaluL~u$u'Pd"Umsf~f~u 2 ?:6i 
a 
am 40 ppb L L ~ :  70 ppb ~fiuu~llfiuuKunqu CF r u i i i ~ f o f q u ~ f l u ~ a a i  7 Tu (oi~24-30 Tu) 

~ia%u$qwssmqil Total ascorbate ~ f i U l M $ ~ ~ l t l i n d U  70 ppb ra4a4UI 
4 , d v  
no 40 ppb Ua: CF f ~ ~ ~ i ~ l l f l b V i i f k  2716.02,2234.92 LLa: 1675.91 nmol. g-'hv w l ~ ~ l & . l  

%iaqwssmy?90 Total ascorbate i j f i u i m $ s q n i n ~ u  70 ppb So9a4UI 

40 ppb LLA: CF f ~ f l d l ~ ~ $ L ~ ; i r %  2864.50,2712.87 bra: 1491.76 nmol 9.' FW m l U ' h 6 ~  

n'suarnsl1~1iw 20 

I Total ascorbate (30 day) 

nlw 20 f i u l m  Total ascorbate $1 '7a?h~~w?s61d~ i l  uLa:$iafiu$qwsrmyi90 014 30 

nnaoso~ii7qfmfqui 40 ppb Lba: 70 ppb ~;uuknqu CF , n = 3, F ~ ~ L Q ~ U  + SE 
d 

( ~ n w a - b  nLbwndisf%d Lrfin~$a;ai~~wndisn'umdi4ijpdyuii~~nis a2ii P50.05) 

3.3 m w i ~ r ~ n d o n a n  (QI~ 60 ru) 

11nn isnnaasoUi i i~ f~ f~u~u~  chamber inaiuL%u$umsfof~u 2 o:6u 
d d a 
no 40 ppb L L ~ Z  70 ppb ~duu~llfiuunirn4u CF wmwqaig 60 ?u 

%I?%u$~wTPM$I Total ascorbate ~ f i ~ i s l d ~ 4 ~ 6 d n d u  40 ppb so4a4ui 
d 

A'il 70 ppb LLR: CF f l i l ~ d l ~ ~ $ L ~ l ~ ~  6849.20 , 4483.21 LLA: 3714.13 nmol. g-' fw 

6l1u~16u 

$19%~<1p~s?My?90 Total ascorbate fifiU16ld$4~ltlind~ 70 ppb 

msasUi"n 40 ppb LLaZ CF fnudi$~h~viin'y 8225.90,6821.36 L L ~ :  5419.29 nmol g - ' ~  

miuii6u 6'~~ansl~iw 21 







byLB13p 

SrLp 33 rtbu3379 qdd OL ~buny~~b~pu~iizbbp aleq~o3se lqo~ ~LKJJT~ qdd 
P 

Ov ~L~~L~K$u~~L~~~LL,U~B~R$~~$~KL~U~BM~ pa!bL!dUldIl aIeqJO3SE lElOl CBLPULKJJT 

BFRN2iUBNb~2bn~bL~nLlalLL,UbBkn$K$iKLLMU r~nmiiMb~n$~~$ba~b~~nglb&bi 
P 

i~uh~abekuknl (e) vz ~~unlru~iiry ~~L~R~~~~L~B~~~L~UUJII~~IIULNC~~~LKJJT 

nl 33 ~buz~rr qdd OL K~U n~u~~pu~ii~ii~pubB aleqJo3se lelol m~m~lggrp qdd 

OP lg$u n& 09 beknlpr qdd OL N$ULLULF aleqJo3se lei01 ~e~~m~lgg~nn P- a qdd ov K&U 

pa& OF bLkNBUl ?L& OZL-06 bbkPLlbBLFMB2bpa,"ULb ?LJ 09 beknlub~rB%2"~~ ?LJ 09 
P a P 

-EL ~~knlnkrblggi?rnbu~plenii~ lgbu F c!q aieqjozse lepl ~~nmii"ab)n$e~g 
R,P II 

6 bLiLMPrlL"dB77b~ ?LLQaQLLU%YI 

s~u~nan~lg~r~~euuirn~::~~ia~a~~~~~~utrn~ny~~~u~ii aleq~o3se lelol ~BL~LN~K~~M p9 a 

z r$r,L&nlLpnM n, ozr h~een~rnyr-n-s-urr n~ 06 ia~aueuuae,-n-s' 09 h~auelcr * 
BkU~?LUZBZJ 'PbJ OF RLB~UUMII~R"~ '(~L~I~~LL,UKJJLU~B~) EZ ~LBL~U~~~R=J BE 

~~ngr%&bri~u~u~iz~::i G n~ibpii (qdd or ~pu~epn~lau 33 : paJallg-leoDJeq3 lgbneu 

~&un_unnsrnnprnug qdd OL -Brr qdd ov PaLlBlLL!bBLn~li$iKLLUU 06 .$nmii~bz~ii 
P 

c spirmss~bjln@n z e~pak aleq~o3se lelol ~~MLILK~LRU~SLUUL~ 

~gngsiip~bs~~~~e~s~ssn~w aleq~o3se IQOJ. oolefwnej 9.c 



nis id 9 f i u im  Total ascorbate aod%iaflu<qwssmyil i~n=g?wssm$90 szuz&un&i 

m i q  23 Tu (riounissuiiiaFoFau),s=u=rrnnno m i q  30 Tu, szuz;irGndm nmnoiq 
d 

60 5'1.4, s=u:mmnnmn mi! 90 Tu i~n=s=u:mfiYrnuq o i q  120 51.4 nnnmdlunaiu 

~+i~%uamdloFau 2 sz& ium 40 ppb rm= 70 ppb Lzuun'Ynqu CF n = 3 
d d 

(6ninw a-c Zurruauounrrmndi~h ~ ~ a w ~ G o ~ n n r r n n i i ~ f i u o d i ~ i C u i i K y m i ~  

P10.05) 

d 
,Q rm:dadmiqdifiuim total ascorbate uinwqn#o s=u:iiir~ndonon(miq 60 

d 
5u) so~n~ui~os=u=mmnnmn(miq 90 s:uzLLnnno (mi; 30 Tu)rrn=s:u:~n'unua (mi; 

120 5.4) Cnuq=r~nnii~Tumdid!CuiiK~ ~~inzn~unai~~+iuGu'~~o~n"ia lo lauq: i~a iu  

r m n i i ~ f i u Z u u i n = d ~ ~ o i q ~ o ~ ~ a m d i ~ i ~ u ~ i K ~ ' ~ ~ i ~ a ~ ~  ( K ~ ~ m n ~ Z u m i s i ~  7) rdo5~%un'nis 
' 3 .  d 

r~uaurra=nnndlmdnqu 40 ppb ruor?iuunirn$u CF !ii~riiih 33.35, 83.08, 21.37 bra:- 
d 

12.25 rdo5rqui m iu i i~u(d?dmiq~md~ 'a  30,60,90 L L ~ :  120 Tu ) LLa=n 70 ppb L~FILZUY 

nirntju CF 5di~r i in i r  62.06, 19.83, 20.67 iLn= -20.38 ~dm5~%un'niuiin'y (daqai!~od4a 

30,60,90 rra:120 51.4 ) 

%1?%.4{t'pss~$90 f i ~ l 6 1 d  Total ascorbate ~ u $ d  3 n ~ u  CF, 40 ppb rlnz 
d d 

70 ppb i r r u q ~ ~ u i q = r i u ~ d i u ~ u d a d  23-60 1Ysdrm=q=qqnq"udad 60 ?id (unrjunqu CF M 

q:annd~{nCouZudw 30 ~u ) qin&.m:nwdiad~udad 90 5u ~ n u k  3 n f i u q z i n ~ i u  

N 





(4) '(e) 92 ha~~n~cu~ircy 

qdd OL 2111 qdd op B~LPOEICBC 33 nbuayubmu~rsrn~~gnm~~u~iln)cny7~u~mrn~ng P P P 

p nbu E ci aleq~oase lelol C~LPULR~L~ 'O~H CB~~&~~~CLUPULR~I~LB~~K~~L~~I 
a R 

p nbu c bpe 33 Kbu2Iri qdd op apnbeees U~CB~LCL~SLUPULK~~ qdd OL rs$u " P 
aos cecPcrLngjksul nr, 06 CL~L~UL~~UUB~ aleq~o3se lei01 CBL.~LKCJ~II y 06 CL~ 

L~UULK~L~~ <O'H rn~ng%i~ aos r~nnLcLys~urnLnggz nr, oz 1 ~LQ 
.r 8 

n~yu~inye~~rn~ngpzbn$u E cyc~n aleq~o3se lelol ce~rn~~g 
a 

unug qdd OL z~ii 33 rr~u~pu~~z~rrvt~~~e~u~zc qdd OP nbu zo'~ CBLPULK~FII 33 
P 

2111 qdd OL n~~~nc~cesvbucBrn~ngpz~ qdd OP K$ubB& aOS balbn~b~~s~urn~ttg 
P 

nncbny 'O~H rnbngpzb qdd OL ~buun~ius Q 09 cabLpuLFcsuu aleq~o3se lelol 
R b P 

EBLKlLrP$3ll '0'~ mLKg aOS bBlbnLCLF(LUNLPOgP"b nc 06 ~LB 

K!LFKLU3 CMl 

qdd OL nbu~pueBrn~nt.~p qdd op nbu aleq~o3se jelol EO.IIRILK~,M~L~%UI qdd OL 

nbu~pu~Brn~rsgp 33 nbunl zoz~ PULPO~FII ~~IP~UL~UCBPULPO~~ qdd OP nbu 2~Z~ 

CenrnLngglLy 43 zu11 qdd OL n~i~ncIberubl~e~rn~K~pzb qdd OP PD~U 00s em P 

PILEL~SLU~~LII~RU~ CL~U~L~UU~~UL~~UI~ nr, OE h~arap~punrrBny aleq~o3se lelol 
a 9 

EBLPCILPO~ 2111 IO'H m~ng aos cernLcLys~uPcrLngpzb nr, 09 h~a 

33 "11 qdd OP @ua~~nbucu 

ubrneBrn~r~g~zb qdd OL nbucen aleq~o3se lelol caiwLrrgmi qdd OL ~$u~puu~rt 
P P 

33 nbuce~ 'O'H rnLnt.JpFir u$~cBrn~ngp qdd OP n$u; 'O'H EBK-PULK~,M~L~~ 

33 2Iri qdd OL npLncuces vbmcBrn~~grn~ros-pzb qdd OP rs$u aOS cennLcL$sLu 
P 

PCILPO~MRU~ n~ EZ CL~ULC~GCBPO~ a~qo3se lelol EalbrnLrPg xir 'O'H rn~ng aos P 
m 

R 8 

EBlbnLt'L~JLUPcrLKt.J$Cb (PI5 L LIL~P~~IPIL~BJ.SLL_UI$R~BP~) OE RLB 
~<nirrCrs8~k~n. 1.v 





(4) '(e) 92 MLU~~CUMWP~ K~U F cgnln;angnLwEnl 
a 

p\rtfilcmrg 'O'H DBL~LK~D~ 33 rtbuzuii qdd OP K$U~~LKE~P~ ub~rbm~~ptp 

qdd OL N~U aOS bQkpbLbLlp.LUpC1LK&pp11 33 Kb~2~99 qdd OP ~~UL~UL~PIUM:~~~~~IYI 

awoose lelol PULK~PZC qdd OL KBU~~~UR nc 06 PL~ULC~LP~K_MI aieqJoose 1401 
r 6 

EQLPULIO~ %I 'O'H PULPI~ aos ceanLrLysLuPuLn@gzb n& OZL h~a 

33 K~UL~U~~P~L~P~~,~ qdd OP K~UF aleqJoose 

lelol CBLPuLKgrL_UbL!dUM912bPt KQflFIRCl$ 33 I~$UL~ULF qdd OP K~UPBB 'O'H 

EBLPUL~~,M~LF 33 N~UL~UL~V~ qdd OP nbu aos re~n~r~~s~um~ngy~ 33 ~199 

qdd OP KbuLpurbmLngg qdd OL K~UF aleqJoose lelol %sr '0% renm~np,~e~yub! 

rbm~nprrmnbunjy aos rer qdd OL n,buunu~ PL_L 09 PLFL~UL~EIMI aleqJoose (el01 
PP P 

EBRPULH~ =hi79 z~Z~ POLKG aos reimLcLl/rsLumLngpzb ni 06 h~e 

nbu 

F b!  aos rerm~ngn_~n,uen~~c~~rbn~p~n~~en~~~ aleqloose lelolztm 'O'H rermLrtp 
a 

ra 33 ~bu-uv qdd OP nbuey~nrtmu qdd OL ~%uyubyrb aos PBIL~LPL~SLU~LK~ 
P P P 

Kzb b~~uk~puwbmrbm~li@n~~epn~~~~a~ n_~ OF EL/LULCRLEQI~_MI aleqJoose lei01 P 
P P r 8 

COLRILK~ 2117 'O'H aos rarnLrLtpLumLrPgg-b ni 09 h~e 

33Kbu 

-uisqdd OP n~un_unuu~r~peb~puu99~~bld~::b qdd OL K~U! 'O'H PBB~LK~!~II nbu 

F r! aos rn~m~ng~_~ny~n~~r~~n~p~~p~enrrg aleqJoose let01 zu97 'O'H m~~g RWJ 
a 

43 nbu zurr qdd op np7Lrnwrar ub#rbm~rrggzb qdd OL nburas aos CBL~LELFJLU 
P 

~v~rrplcn~l ni FZ EL~UL~~LE~KW aleqioose lelol barmng Zusr 2ok ~LKG aos P r P 

bBrnLbLt$sLU?ULN@cZb (?t& L LBLIRP~R~~B~LLY@JK~BP~) fli OF ~LQ 

O~@N&LM~?LMLLJ , - Z'P 






