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Albony, Co l i fornio

Sometimes o reseorch proiect does noi develop os expecfed, but progress ond discoveries

ore mode olong on ent i rely di f ferent l ine. This wos exempl i f ied in o study undertoken qt our

loborotory recently. A newly discovered buffer treotment developed in the loborotory consisted of

cutt ing fresh opples . in the obsence of s i r  ond sooking them in o buffer solut ion ot  pH 7.3-9.0

before stor ing them ot 34oF. To determine the feosibi l i ty of  retording browning in dr ied opples

by this procedure, we peeled, cored, ond sl iced some opples ond sooked them in o 0 '25% dibosic

potossium phosphote buffer solut ion for f ive minutes, then dehydroted them ot l50oF. to 25%

moisture. As the opples dr ied they didn' t  remoin l ight,  os i t  wos hoped they would,  but insteod

they turned brown. Afler exlensive investigotion into other buffering treolments ond iimes, it

wqs concluded thot th is buffer t reotment wosn' t  oppl icoble in the processing of  dehydroted opples.

Most t reotmenis to prevent browning in opples mql<e ise of  sul fur dioxide. Apples

thot ore to be frozen ore dipped in o sodium bisul f i te solut ion (O.2-0.47o) or o solut ion contoining

SO2 ,  then they ore usuol ly t reoted in o sol t  br ine under vocuum. For s l iced opples thot ore not

to be frozen, only o sul fur dioxide dip is used. This dip l<eep ihe cut opple l ighi  in color for o

l imited per iod, depending on the concentrot ion of  sul fur dioxide ond the storoge femperofure,

The sul fur dioxide treotment/  however,  imports on unpleosont ioste ond, especiol ly in higher

concentrot ions, decreoses the cr ispness of  the opples.

Bokers use o substont iol  quonf i tyof f resh opples for processing into pies,  torts/  turn-

overs,  etc. ,  so we decided to see i f  o buffer t reotment would be odvontogeous for the opples used

in these products,  Bokers usuol ly hold the unfrozen opples ot  3G'40oF. up to three or four dop.

The treotment with buffer solution rnenfioned obove is not effective in retording browning if the

opples ore peeled ond sl iced in oir ;  the short  exposure io oir  evident ly in i t io ies oxidot ive browning

before the buffer con prevent i t .  But o procedure in which oir  is excluded is deemed commerciol ly

improct icol .  Therefore, we tested o method involving dipping the peeled opples in o bisul f i te

solut ion (0,25% NoHSO3), fo l lowed by sool<ing for f ive minutes in 0.20"/o K2 PO4 solut ion.

lvloterio ls ond Methods

Pippin ond Winesop opples were obtoined from o commerciol  source. They were peeled

ond cored on o Bononzo* opple peeler equipped with stoinless-steel  knives, then cut into twelve

t  *Reference to o compony

by  the  U .  S .  Depor tment

or  product  nome does

o f  A g r i c u l t u r e  t o  t h e

not  imply  opprovo l

exc lusion of  others

or recommendot ion of  the product

t h o t  m o y  b e  s u i t o b l e .
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wedges  eoch  by  o  s to in less -s tee l  rod io l - kn i fe  s l i ce r .  The  qpp les  were  then  d ropped  in to  the

fo l low ing  so  lu t ions :

0.25o/o NqHSO3 for  45 seconds

0.25"/"  NoHSo3 for 45 seconds ond then 0.2o/o KzH Po+ (pH 8.8)

for 5 m inu tes

C. l% NoHSO3 for 45 seconds

After t reotment,  the opples were held ot  34oF, in polyethylene bogs unt i l  onolyzed for color,

f lovor,  ond c r ispness.

Color ond f lovor chonges were evo luqted subiect ively.  The cr ispness of  the wedges

wos meosured on o loboro tory-dev elo ped device (Figure l )  which indicotes the degree of f lexibi l i ty

of  the opple wedges. The wedges were ploced on o grooved plot form hoving o 32-mm. gop in the

middle,  ond pressure wos oppl ied to the center of  the wedge, perpendiculor to i ts surfoce. The

force required to produce o l -mm. def lect ion wos meosured with Chot i l lon Gouge -R No. 516-100,

which gives o moximum reoding of 1000 gm.

The sul fur dioxide content was determined by the procedure of  Poni ing ond Johnson.

Resu lts ond Disc uss ion

Apples treoted by the combinot ion of  bisul f i te ond buffer remoined l ight-colored

for four weeks in cold storoge, but those thot hod been rinsed in woter ofter the bisulfite treqtment

dqrkened ro pid ly (Figure 2).

The combinot ion bisu l f i te-buffer t reotment mointoined excel lent cr ispness in Pippin

opples. A force of more thon 1000 groms wos required to bend these opple wedges I mm., even

ofter three weeks storoge ot 34oF. Apple wedges thot hod been dipped only in o 0.25% NoHSo3

solut ion, wi thout subsequent buffer t reotment,  lost  fheir  cr ispness olmost immediotely (Figure 3).

A 1.0% NoHSo3 dip softened ihe wedges even more thon did rhe 0.25o/o NoHSo3 treotmenf .

Winesop opples thot underwent the bisulfite-buffer lreotment olso moinfoined o better texture thqn

those dipped in bisul f i te olone (Figure 4),

The bisu lfite-buffer treotment does nof mosk the opple flovor. A ponel of fifteen

iudges evo luoted flovor one hour offer the opples were treoted; they indicoted on g57o preference

for the bisu lfite-bu ffer-treo ted opples over those treoted with only 0.25% MHso3. After the

opples hod been in cold storoge for 2 weeks, 100% of the ponel preferred the bisu lfite-buffer

treoted o pples.

Sulfur dioxide onoly'ses indicoted thot no SO2 wos present in the b isu lfi te-buffer-

treoted opples, in controst with up to 76 ppn in the freoted opples thot hod not been sooked in

buffer. The rinsing oction of the buffer musi free the opples of SO2.

A.

B.
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Apples dipped in 0.25% ond l .0o/o NqH50, developed o wer,  s l ippery

surfoce. In contmst, the apples which hsd been treoted in bisulf ite qnd then buffer

mointoined c noturql  r ig id surfoce.

These studies suggest thqt q procficol commerciol process for the treoiment

of fresh opples to be held in cold storoge should involve o combinotion bisulf ite-buffer

treqtment. Apples so treoted mointoin excellent color ond texture for of teost three fimes

os long os those poduced by present commerciol processes, ond the ftovor is substontiolly

betfer. Thus resesrch thot begon on dehydroted qpples ended teqching us something obout

cold sforoge.

(10/21/6s)
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Figure L.  rnsErument  used to measure apple cr ispness.
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