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Introduct ion

Today. conlmercial fbod allergen extracts as usecl fbr in vitro ancl in viv.
c l iagnosis of ien lack _goocl  qual i ty t l -31.  Some foocl  a l lcr_qens, such as peanLrt  14l
and codf ish [5.61. of ien show a goo<1 precl ict ive value. whereas other al lergens
(e 'g '  t ru i t ,  ve-qe tab les .  mi lk  anc l  eg-u)  12 ,7 ,81  have shown a  much lower  p rec l i c -
t ive value, when contparecl  to the c louble-bl incl ,  p lacebo-control leci  fbod chal-
lenge (DBPCFC) .

The basis of a reliable diagnostic test for l_sE_ntecliatecl fborl ailerey is a
standardized tbod aller{ren extract with a clocumentecl preclictive value in com-
par ison with the DBPCFC ancl  a documentecl  stabi l i ty  of  thc f in ishecl  ancl  inter-
me'diate produc-t. In a goocl quality extract all potential allergens mlrst be present
ancl the extract must have a clefinecl level of potency. Moreover. for in vivo test-
ing tl ie potency of the extract should be expressecl in biolo-eical units, no aclverse
or fìrlse positive reactions throu-eh irritants should occur.

The fresh tbod skin pr ick test  (SPT) might for  some al lergens (e.-e.  f ru i t  ancl
vegetables) -s ive more rel iable resul ts t2.31as compíìred to the current avai lable
comnlercial extracts. However, fresh fbods are not standarclizecl, may contain
irritants that interfere with the spr and the usecl raw nraterial may vary in aller_
gen content and composition fiom bartch to batch.
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l 'hc  Î i r r l  o f ' t l t i s  s t t r t lv  w l ts  to  s t l tnr larc l izc  the sevc l l  n los t  abunr lunt  l i roc l  l r l l c r - -
sc l l s :  l t pp l c .  l l l t z c l n t t t .  pc l t nu t .  r n i l k .  cgg .  co t l f i sh  a r r c l  r vheu t  l l ou r  i r r  o r t i c r  t o
t l b t r t i r l  r c l i ab l c  r t l l e rgc r t  cx în t c t s  bo th  f o r  i r r  v i vo  unc l  i n  v i t r o  c l i a ,gnos i s  o f ,  I gE -
n t cd ia tec l  t ì r o r l  u l l c r sy .  Fu r t l r c r .  t he  s tab i l i t y ' o f ' t hc  SpT  l ì r r r nL r l a t i o r r  r vus  c l c t c r . _
r r t  i r rc r l .

Se lect ion o f  Raw Mater ia ls

Of  rnost  t ì lo r l  a l le rgens a wic le  var ie t ,v  o f  r -arv  n l r ter . ia ls  can bc obta inec l .  The
pret l 'eatn- ìent  o f  the ln l t te t ' ia l  is  in tpor tant  as t l t i s  cap i r r f luencc t l re  cgptc ' t  c l f
a l le r -ge l ls .  Near ly  a l l  peanuts  consur îec l  bv  hunrans are ru lustec i  c lLr r ing process-
i t tg .  I to lvever  i t  was repor tec l  that  thc  nurr rber  anr l  c luant i t ies  11f  a l lc rgc l ls  urc
l r i - g l r c r  i n  t r o t - r oas t c t l  peanu t  ex t rac t s  [ - 1 .9 .  l 0 l .  Cook ins  o l ' l boc l s  cap  c l e_g rac le
a l lc rgens anc l  i t  wus a ls<-r  repor tec l  that  by  cook in_g ncr . r , ,a l le rgens c ln  be lbrn iec l
[ 3 ì .  I n  s te r i l i zec l  m i l k .  t he  rmo lab i l e  a l l c r sens  a re  co rnp le te l v  absen r .

As food a l lc rgens are b io log ica l  nra tcr ia ls .  batch- to-batch var ia t ion o f  ra ,uv
n ra te r i a l s  n rav  cx i s t ,  espec ia l l l ,  be tween  ha rves t i ng  seaso l l s .  The  cu l t i vu t i t l n  con_
c l i t i ons  i n  t he  c t l un t t ' y  o f  o r i g i n  i s  l i k c l y  t o  i n f l L rence  t hc r  a l l e r - sen  cop rpss i t i . ' .
Sotne raw l l l l ì te  r i l t l s  may cot t ta in  contarn inants .  such as pest ic ic lcs .  Thcrefure.  i .vc
prc f 'c r  to  L lse 'eco log icLr l '  

cLr l t iva tec l  ra lv  n la ter i î ls .
Bccat tsc  t l f  these gre i . ì t  var ia t io t ts  in  source nratcr ia ls  i t  is  vcrv  inrpor tur t  t .

screen l 'Or  the best  source nta ter ia l  anc l  c l tosc o l lc  or  two sLrpp l ic rs .  Orrcc  t l tc  ' *v
t t t i t tc t ' i l t l  an i l  sLrpp l iers  arc  se lectec l  thcsc shoLr lc l  not  be cSangtc l .  An exur 'p le  is
g ive t t  f  or  pc l tn t t t .  We I tavc s tuc l icd the i r r f lucnce of  t l tc  sor t  o f  pe l rnr t .  t l ie  prc-
t re l l t l l le l l t  l tnd t l te  count rv  o f  or ig in .  N ine va l ' i c t ies  o l 'pc i , rnL l t .  ava i lab lc  f1 t r l  l .cu l
s t t l res .  rverc  sc lcc tc t l .  Af ìer  gr i r tc l i r tg  anc l  pc t ro leurn e thcr  extnrc t ior r  t6e pcu lLr ts
vv 'erc  ext t 'ac tcc l  f ì r r  2  h  in  phosphate-bLr i f 'e rec l  su l inc  (PBS) Lrnc ler  cxact ly  thc
s l l r l . ì c  co r r c l i t i ons .  I n  SDS-PAGE a l l  p ro te i n  banc l s  o f  ex t r l c t s  5 .7 l r r c l  g  l t avc  t he
h ishest  i r r tens i ty .  Banc ls  cou lc l  be r lc tectc t l  a t  6- l  kD (pr .obably , r \ ra  h  I )  ar r r l
l0 - . ì0  kD ar r i l  i l r  20.  l8  (probably  Anr  h  I I )anc l  l - j  kD.  The barrc l  ar  ( r . l  kD is  re l_
i t t i l c lv  s t l 'onger  in  the t ìo t - t 'o i ls tec l  pcunuts .  inc l ic l t i l l s  that  t6 is  protc i r r  is  r .e l . -
t ivc lv  sens i t iv 'e  t t l  ro l ts t i t - ts .  The prote i r r  co l r tc l j t  ant l  re la t ive potency (L I . \  in l r i -
l l i t ion)  o f  the s i ln le  ext racts  was c le ternr i l iec l .  [ t  can be seen in  f iggre I  t5 . t  thc
not - roastec l  peant t t  ex t racts  gave the h ighest  prote in  content  apc l  rc la t ive potency.
Thc I lOt - roastcc l  Pc ' l t t t t t t  ex t ract  No.  t  has an ec lLra l  pro te in  coptent .  but  a  l .w,er
relat ive potel lcy i ls col l lpttrecl to t .he othe'r not-roitstecl pcarr l ts. [ t  can bc c. '-
c lLrc le t l  that  peanLr ts  5  anc l  7  arc  the opt inra l  source rnatcr ia l  anc l  thut  p l r tc i r  c . ' -
ter t t  ar tc l  SDS-PAGE a lone are not  sLr f f ic ient  for  the sc- lec t ion o f  ravr , ,n ta tcr iu ls .
I rLr | t l i c r  s tLr t l ics  i l rc  l lccess l t ry  to  c le tcr rn ine c l i f fè rer rces in  spec i f - ic  a l le r {_re.s .
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F ig .  l .  Re la t i ve  po tenc ) ' ( t ó )  (L IA  inh ib i t i on )  (Z l )  and  p ro re in  conrenrs  (n r_e /n r l )  ( l )  o f
extracts of  n inc '  sor ts of  pet ìnut .  Peanut l :  roastccl  in shcl l .  USA. Valencia:  pei ìnut  r :  roastecl
i n  she l l .  Ch ina :  pear tL r t  3 :  roas te t l .  w i thou t  sk in .  sa l tec l ,  Va lcnc ia :  pcanr t  4 :  roas tec l .  w i thou t
sk i l l .  L ISA.  Runner :  pc înL l t . 5 :  r r t ' r t  r t t us tcc l .  w i thoLr t  sk in .  USA.  Runneq  peanu t  6 :  rgas tec i .
u ' i t hou t  sk in ,  k ing  s i zc .  L iSA.  V i rg in ia :  pear ìL r t  7 :  no t  roas rcd .  w , i t ho i r t  sk in ,  USA.  V i rg in ia :
pcanu t  l l :  roas tec l  l v i t h  sk in .  Na ta l :  p r - r ìnL l t  9 :  no t  roas ted  w i th  sk in .  Nu ta l .

Select ion of  the Extract ion Method

The extract ion c i rcumsttnces shoulc l  prefèrably resemble the physiological
condi t ions in the t r lctus digest ivus.  The pH coulc l  be aroLrncl  7,  resembl in_g
extract ion in the nloLl th;  a lorv pH" resembl ing the condi t ion in the stomach or a
high pH resenrbl ing concl i t i t tns in the gut.  The opt i rnal  extract ion pH is c lepen-
dent of  the c l targe of  a protein at  a -uiven pH. Di f lèrent extr lct ion proceclures
have beetr usecl tor foocl allergens. Nlost authors Llse iì PBS bLrff 'er at pH 7.0
I l l  -  l7 l .  Some have added PVPP. EDTA ancl  socl i r , rm azic le fbr  hazelnut [12] .  eg_e
[15 ìand app le  U8 l  in  o rc le r to  p revent  c legradat ion  c lL r r ins  ex t rac t ion .  Others  have
used bul ' fèrs w' i th another cort tposi t ion: lncl  pH lbr  peanut I lc) ]  anci  rvheat f lour
[201.  N ' los t  au thors  have used overn igh t  o r  2 :1 -hour  ex t rac t ions  f  l l ,  12 ,  14 .  15 ,  l9 ] ,
o thers  have usec l  l -  to  4 -hoLr r  exr rac t ions  [13 .  16 ,  lg l .

The extract ion t ime shoLr lc l  be as short  as possible to prevent possible c legra-
clat ion of  extracteci  a l lergens. The exfract ion buffèr shoLr lc l  cgntain as l i t t le acic l i -
t ives as possible ar l t l  p l tenol  shoulc l  be omit tecl .  because phepgl  has been sh. lv '

Nicrnc i je r / t l c  NIor rchr , / i \ l c i . j c r . , i vur r  F Iove /D i . i ks r r l /Kauf l ìnan/pou lsc-n /B in t l s lcv ._Jcnscn/
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to  I lav 'e  a  c lc le tc r ioLrs  c l ' l ' cc t  on  a l le rgcr rs .  I r r  u r i t l i t i un .  thc  c i rcumstanccs  s l rou lc l  bc
suclr  that  r l t icr t lb io logical  ct t t i tunr inut i i ln is r . ts lorv as possiblc:  coglccl  cxtract io l l
I t t t t l  rctnoval  of  bactcr iu by f  i l t rat ion.  i \c ld i t ives shoulc l  <tnly bc uscr l  ,uvhcn

neccleci  f ì t r  the prcservut ion ol ' thc al lcr-se nic tct iv i tv c lLrr ing extract ion.  Dcfat t ing
is nccessary f ì r r  nuts l tnd othcr l 'at-  r l r  o i l -containing tbods. Grincl ing is rreccssarv
t t l r  nLt ts.  I t  is  important t l lat  r ro heut is senr ' rate 'd by' t l re gr int l int  procedure.
rvhich coulc l  cau: ie c legrar lat ion of  a l le rgens.

, ' \gairr  l tn cxi- t l ì lp lc is gi r , 'cn fbr  pcanut.  Pelr tut  7 r ,v l rs selcctecl  and l0 g was
cxtracted in l (X) ml in a buffèr wi th or u, i thout PVPP arrc l  EDTA at pl-{  5. .1,7.- l
and 9.4.  Tl tc extracts were c l i rect ly usecl  f ì i r  SDS-Pi\GE under exact ly '  the same
concl i t i t lns.  The extract ion t in le tested was l5 nt in.  2 h ancl  l8 h.  Fronr the SDS-
PAGE re-sul ts i t  coLr lc l  be conclucle 'c l  that  the ertract ion t inre ancl  but fèr conrposi-
t i t tn hlrve no inf lLrencc on the cxtract ion of  proteins.  r ,v 'hereus thc pH hus a s igni f -
icart t  in l ' l r lc l . ìcc.  The hi-r Ìhest  qLrarr t i t ies ol 'proteins are extructecl  at  pH t) . - t .  In the
irnnlunobl t l t  bart t ls  at  7-5.511. r17.3- l  und l8 kD coLr lc l  be c letected. No ci i l ' f 'crerrces
between cl i i terent buff-ers ancl  extract ion t i rnes could be seen.

In f isure 2 the- protc ' in content uncl  re lat ivr  l lorcncy f  t - lA inhibi t ion) of  rhe
abor, 'e-nrcrt t ior tecl  extr i ìcts are s l ror ,vrr .  Thcre is a relat ively lar_uc increase in the
protein contcnt ancl  re lat ive potency r , i , .hen the pH of  t l te extract ic ln bLrf f 'cr  is
increasecl  f rorn 7. .1 to 9.-1.  r ,vhich corrcspor"rc ls wel l  wi th the SDS-PAGE resulrs.
Tl te ct t t tc lLts i t tn of '  these exper inrents is that  peanLrt  is  best extractecl  at  pH 9.- l
c lu r ing  l5  n r in .

Standardizat ion and Control

I r r  orc ler  to stanclarr l ize the al lcrgcn rxtract  i t  is  neccsslry to sclect  and
chl t r l tc tcr ize al l  i r t -house refèr 'ence ( lHR) prcparat ion.  This IHR is preparccl  in
cract ly ' thc same w' i ty t ìs the rrorrnul  f rccze-clr iecl  interrnecl iute procluct  ancl  is
c l tar l tcter izccl  Lty an elcctrophorcsis prof i le.  an al lcrgogr i . t r r ì  wi th at  leest  10 scnr
o f  DI IPCFC-pos i t i ve  pa t icn ts .  The '  b io log ica l  l )o tcncy  shou lc l  l l so  bc  de te  rn t ined
irr  pat ic l r ts having true [gE-mecl iatcd foocl  a l lerg,v conf i r r t recl  by DBPCFC. , . \ l l
I t rut lvt ic l l l  t t tethocls ancl  pror luct iorr  steps shoulc l  be v l l ic latecl .

Thc batcl t - to-batcl i  corts isterrc,v of  f reeze-t l r ied i r r terntecl iate procluct  ( lN, lP)
brt tc l les is c lc ' terrr t ined relat ive to thc ILIR. Tlre qual i tat ive conrposi t ion is c leter-
I l t i t lecl  i i , ' i t l t  c lcctropl torct ic technic lLres.  ensur ing that al l  potent ia l  a l lcr_gens are
lrcst t l t .  

' fhc 
c l tntnt i tat ive cclnrposi t ion shoulc l  be c ieternt inecl  using l  totul  po-

tcnc\  c lcte rnr in l i t ion unr l  u c ietenninat ion of  at  le lst  t r ,v 'o rnajor al lergens. Fr,rr ther.
thc l l rotei t ' t  col ì tcnt  anci  thc rvater contet ì [  is  t ietenninccl .  as u too high \ ,vater col ] -
tet t t  cot t lc l  iaci l i t l te c legraclat i r - rn.  An exantple ol ' the batch-to-batch consistency
ot '  t l t l 'c ' t '  p l ' t t t l t tced batchcs is gir , 'en in tablc I  f 'or  e, 'S.  The resul ts of  the water.
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F i :< .  ) -  P ro tc in  co r ì t cn t  t rng /n r l ) ( t r )unc l  r c la t i r , , e  p ( ) t cnc \ '  1 ( . ' , i  11 l t )  9 r ' pcu r ru t  7 .  cx t rac tc r l  u t
p l - l  - i . -1 .7 . -1  a .c l  9 . - l  * , i r h , r ' * . i r r r . u r  pvpp  an t r  EDT. \  du r ins  r . i  , r i n .  r  h  a r t l  h ì  h .

Tublc 1.  Batch-to-batch col ls is tency ol ' t l t ree batchcs of  f rcczc-r l r - icc l  i r r te rnrcr l iatc pro4Lrct
o f  cgg  as  t l c t c r r r t i t l cc l  w i th  L IA  inh ib i t i on .  rockc t  i n rn runoc lcc tn rp l r . r . e  s i s . .d  SDS-p ,AGE

Batch  Watc r  P ro te  i r t  Re  la t i vc  Or , ' u lbL rn t in  Ovor luco i r t  SDS-pAGE
,i c/( potcncv. %, (t ,/c
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1 0 . 0
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|  6 . 7
t 9 . +
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l 3 l
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passcd
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r0 l
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protein.  the ovalbt lmin (RIE).  ovott . r r - rcoic i  content (RIE).  re lat ive potenc\.  (LIA
rnhibi t ion) ancl  SDS-PAGE are sho'wn. [ t  can be conclnclecl  that  a l l  barches are
within speci f icat ior ts and a soocl  batch-to-batch consistencv is 'btai l tecl .

Nier r tc i j c l i r ì c  \ lonch_ l , / \ le i . j c l i l r rn  I lo rc iD i j ks tn r /KuLr l l ì11r r / [ )eLr lsc l /B ip t l s lc r ,_Jc .pscp/
[ - r lw  ens tc  i r r
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F i  g . - Ì .  RcsLr l ts  o f  r t  s tab i l i ty  s tudy of  the SPT iormul r t ion fbr  apple  ex l racr  ar  ó  ( r )  apt l
l -5 'C (+) .  haze lnut  cx tnrc t  r ì t  6  ( t )  anc l  15 'C (x)  anc l  nr i lk  cx t ract  a t  6  ( . )  lnd 2-5nC (x) .  as
r leasurcd rv i th  I ìAST i r r l t ib i t ion_

Stab i l i ty  Sk in  pr ick  Test  Formutat ion

The  s tab i l i t y  o f  t he  SPT  fb rmu lu t i un  (PBS r v i t h  - 50 r i t  e l yce ro t )  was  c l c te r -
I r l i t le 'c l  to [  app le .  h l tzc lnut  and nr i lk  c lur ing s to l tse tor  up to  6  or  9  months a t  6
l r t t l  l - i 'C  t f i g .  i ) .  N , l i l k  ex t rac t  i s  s tuh l c  f b r  on l y  app rox i rna te  l , v  3  mon tSs  a t  6 "C .
i lpp le  t ì r r  a t  lcast  f i  n lonths ar rc l  haze lnut  sho,uvs r ro  c lec l i r re  a t  6 'C.  but  a  c legrac lu-
t i t l t l  l t t  l -5 'C.  As ac luet lus  SPT f ì l r r lu la t i t )ns  o f  tooc l  a l lc rgens cxt l tc ts  scepl  l lo t
to bc st lblc f ì l r  sotne al lergct ' ts, a freeze-clr iecl SPT preparation l t lay be storecl
ir  i thoLrt f ìrst clcgrarlat ion.

Conc lus ions

I t  is  i t t lpor t l t ' t t  t t l  se lcc t  the opt i rna l  ra lv  n la tcr iu l  anc l  ex t ract iop n te t6gr l  f ' r
t i lc l . ì  r l i lergcrl .  A frecze-clr iecl SPT prcparaticln cun be storcri  vr, , i thoLrt f ìrst clcsra-
' . i i t t i t l t l .  L 's i t tg  t i r is  pr . t lcec l t t l ' c  r " t  goot i  batc l r - to-butch cops is tencv c l ìp  Lrc  obt l i l c r l
r t t r t l  l Ì r c  i l i r t g n , r s t i c  c u p u c i t l , o f  t f u c  i r t  y i y g  { S P - f  )  u p r l  i p  ' i t r . o  t r s t s  ( N l a g i c  L i t c )
c i ' l l l  p r t ) i ) l tb l f  i re  i t t tprovec l .  FLrr ther  c l i r r ica l  l r r r l  in  v i t r< t  s tuc l ies  are necess i . t rv  to
e r r n l ' i n r ì  t l ì i s .

S i l i r r r l r r n l i z u t i o r r  r r t  F o t t t l  . \ l l c r . g c r r  E . \ t n t c t s 5.i
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