2220553 Met hod for Manufacturing Sweet Potato Chips The prggg\m&gﬁg
refates to a nethod for nmanufacturing dried sweet potato c
edi ble as a snack food. Up to now the only chip-type snack food has been

widely marketed is the potato chip nade fromsliced potato. Recently; é?:
=

however, attenpts have been nade to market sweet potato chips as a snack
food. For instance, in Japanese Patent Un-exam ned Publication (herei nafter
referred to as "J.P. KOKAI") No. Sho 55-15701, there is disclosed a nethod
for producing sweet potato chi ps which conprises slicing sweet potatoes to
a thickness of about 2 nmm heat-treating thg-sliced sweet potato, then-
freezing it, and frying the sliced and frozen sweet potato _as such or after
thawi ng. In addition, ndfeided for \MQPBF@%WéPBp%‘[’%&%E?%% Chipged to a.

"t hi-ckness of about 2 mm (J.P. KOKAI No. Sho 59-31668) or a thickness on the
order of 0.5 to 5 mm(J.P. KOKAI No. Sho 60-172269) and then fried to
obtain sweet potato chips are also known. Moreover, there have al so been
known a method for manufacturing sweet potato chips which conprises slicing

Sveel potato to hEy PO In¥inkiGn heRiet b ubeih (o' RERhARQGR

Sho 62- drfed ﬁé&g?o%ﬁéoacﬂ?i‘%iﬁﬁrapé %l@ga.% nd¥if Fgodghi ps whi ch

conpri ses sI|C|ng sweel potato i nmrer si ng sweet potato in a
solution of, for instance, a carbonate, and then frying the sane (see J."P.
KOKAI No. Sho 62-91160) .

~ Up to now the only chip-type snack food has been widely marketed

is the potato chip made from sliced potato. Recently, however,
attempts have been made to market sweet potato chips as a shack food.
For instance, in Japanese Patent Un-examined Publication (hereinafter
referred to as “J.P. KOKAI") No. Sho 55-15761, there is'disclosed a
method for producing sweet potato chips which comprises slicing sweet
potatoes to a thickness of about 2 mm, heat-treating the sliced sweet
potato, then freezing it, and frying the sliced and frozen sweet
potato as such or after thawing. In addition, methods in which sweet
potatoes are sliced to a thickness of about 2 mm (J.P. KOKAI.No. Sho
59-31668) or a thickness on the order of 0.5 to 5 mm (J.P. KOKAI No.
.Sho 60-172269) and then fried to obtain sweet potato chips are also
known. Moreover, there have also been known a method for manufacturing
sweet potato chips which comprises slicing sweet potatoes to a
thickness on the order of 3 to 4 mm, frying the sliced sweet potato to

heat up the same and then freezing them (see J.P. KOKAI No. Sho 62-

g%




In general, thé nost suitable cooking tenperature for bringing out the
sweet ness specific to sweet potato ranges from60 to 80 C. However, in the
aforesai d net hods, raw sweet potatoes are first sliced and then subjected
-to a®heat treatnent such as a frying and, therefore, these treatnments _
rapi dly pass through such tenperature rangeequired for devel opi ng opti mum

sweet ness ofl 159 eindrat aéthod Mor ppothding Bwebt potatl chipsfwiohetommtises.
chips having insufficient sweetness. Mreover, to sufficiently devel op the

Sweet ness slitbagsaweetppotatoes, Immersity dahe (=i dede ssweedt podadioo ishaul d
first be sufficiently steamed and then sliced, but it is difficult to slice
st eaned swseluglonaot,t for instance, tzhicanberatad anduthendeyingttdieosene dsee
Flaving a desired thickness on the order of 1 nmor |ess cannot be obtai ned.
Accor di ngl ¥:ParKOk4IcNe. o3hq $2-B1 Bt i nvention is to provide a method for

: ESSE?E ct fweﬁqn %ﬁé%e%k%m%hﬁ%%bﬁ%e‘ég&f%%&%imheig&# B P T R
t hi 0.3 t -3-..T ' ' d
(I ckness. Bhe O ekl poseTent Bl PSRt ndthUA FhRRL Tl B0, SO B
sweet ness ﬁBQe@EreXigeEﬁ{ey B8 L?&%ﬁgﬁﬁ&ﬁ?%&@ SLée st dbo e irRr inihg e
harvest ed raw sweét po a?oes ?o wea eat "treatnent so as to adjust the

e e
therefore, these treatments rapidly pass through such temperature
range required for developing optimum sweetness of sweet potato. This
results in the formation of sweet potato chips having insufficient
sweetness. Moreover, to sufficiently develop the sweetness of the
sweet potato it is considered that the sweet potato should first be
sufficiently steamed and then sliced, but it is difficult to slice
steamed sweet potato to a desired thinness and thus sweet potato

chips having a desired thickness on the order of 1 mm or less cannot

_ be obtained.

Accordingly, an object of the present invention is to provide a
(% method for producing . dried sweet potato chips which can exhibit
sufficient sweetness specific to sweet potato and which have been

sliced to a sufficiently thin thickness of 0.3 to 1 mm.



sweet potatoes and subjecting the sliced sweet potato to a' heat-treatnent s

corresponding to steam ng. 10 Consequently, the present invention

provi des a nmethod for manufacturing dried sweet potato chips, which nethod
conprises heating raw sweet potatoes at a tenperature of from70 to [er#]

for 8 to 180 m nutes to adjust the "har
sweet 15 potatoes to a value in the range of 1,800 to 12, 000;

ness" (as defined herein) of tRe
slicing the

sweet potatoes i jpR iﬁ‘e%%rﬂa‘ﬂd%rﬂ:itd}i q{ggeﬁ%ﬂ;e S ket (dh 1EHR subj ect i ng

the resulting sweet potato chips to a seco
starch presbagisnof,dhenidis

treated sweghfgdicilentc 'yvié‘ét&:%s%l@hd) rarf {8t rdmieeny

of fromO0.3

at treatnment to convert the

W%Yp@a?@w%ﬁrmta%&h% hAvAnRg t he heat
ifkn Hrel Gkt POt at 0

chi ps produced Ci he s otat es |nto S haV|ng a thickness
cgg %ﬂg’rté"il‘%dte ‘éﬁ‘f‘?‘%" 25 potato . -

chi ps".

6n pb&amm¢wmedmneaasa:neamlm asharwmjaxsisvﬂﬁé pot at oes:

can be used
optional pe

g ehRUs e g, BotBe s el el owsth el ghde
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weak heat - t gQREHE Potitods Ta‘i’:da@db%fedtfﬁéoéﬂé‘eéﬁégd ré%)%éﬁ"'?p‘oté’éo ato to an

ext ent

| ower
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to a heat- treatment corresponding to steaming.
Consequently, the present invention prov1des a
method for manufacturing dried sweet potato chips,

~ which method comprises heating raw. sweet potatoes at a

15
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.25
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temperature of from 70 to 100°C for 8 to 180 minutes to

adjust the "hardness" (as defined herein) of the sweet
potatoes to a value in the range of 1,800 to 12,000;
slicing the sweet potatoes into chips having a

thickness of from 0 3 to 1mm; subJecting the resulting.

sweet potato chips to a second ‘heat treatment to
convert the starch present in the chips to alpha-

starch; and then drying the heat treated sweet potato .-

chips as such or after freezing. . _

The sweet potato chips_produced'by slicing the
sweet potatoes into chips having a thickness of from
0.3 to 1lmm are referred to herein as "starting sweet
potato chips”. -

In the method of the present 1nvention harvested
sweet potatoes can be used as raw materials after
washing with water, with or.without-optional peeling.

In the method of the present invention, the
aforementioned raw

e
U



t han that achi éved by steaming, nanely, a prinmary heat treatnent. Mre
specifically, the raw sweet potato is heated at 70 to 100 C for 180 to 8
mnutes to thus control the hardness of the sweet potato to 1,800 to

12, 060. The hardness is nmeasured by the method expl ai ned hereinafter. This
heat A eatment is perfornmed for the purposes,of enhancing the activity of

o RS el AR A FIEETRR, it efBi

produced an S r1 hg out €' sweet ness specific to a

Sweet potat gy ta%gli rﬁ lﬁ{avtykge £Rd fstda%;gé%’eéf Fl‘%hakgeéﬁ ptato €6%an @xtent lower

-sufficiently _ ness o 3 to 1l nmn In thi's respect, the prinmary
heat -t r eat nepdn | gha¥ HfctidVed 69 steshimg, Menly,Vat gFindPEhtat tregtmérm

€ooki ng techniques. The hot walter | mmsrsion can be performed by i mrersing

raw sweet pRépé afffediTical lﬂ@t e 'FiW ishe8tdpetatd ilsohpated dHr70180 180 10 C
m nutes and preferably in hot water of [err] for about 60 m nutes. At this

stage, the powmcigonitogs aiirutessko rthus edrecrodethe pferdness of bepswasnpetatia
" an organi c carboxylic acid such as citric acid, phytic acid, malic acid or
| actic aci dbowhi860 tay13e000.eThenbardnessl Ly measured obdhithe: mebhod expiained o
bri mar'y hoaersbafiam. |Thise NeRELoe TR RGrEOraed af g0 RPRROSeS Of
100 for eohege g the S i o3 rRBKIarS deres e & HE%y: PORTY 48,
40 to 60 m putes O Al ditunt {P'maltbSe Producdd WhCEo thus sufficiently bring
L out the sweetness specific to a sweet potato and allowing for the
sweet potato to be sliced to a sufficiently thin thickness

of 0.3 to 1 mm. In this respect, the primary heat-treatment is
preferably carried out by hot water immersion and steam cooking
techniques.

The hot water immersion can be performed by immersing raw sweet
potatoes in hot water maintained at 70 to 100 ° C for 180 to 10 minutes
and preferably in hot water of 80° C for about 60 minutes. At this
stage; the blackening of the skin of the sweet potato can be prevented
if an organic carboxylic acid such as citric acid, phytic acid, malic

o acid or lactic acid, which may be used individually or in combination,
is added to the hot water in an amount ranging from 0.05 to 0.2% by
weight.

i When the primary heat treatment is carried out according to a
steam cooking technique, it is preferably performed at a temperature
ranging from 90.to 100 ° C for 60 to 8 minutes and in particular at a

temﬁerature of 90° C for 40 to 60 minutes or at 100° C for 8 to 10



In the method of this invention, the primary heat-treatnent- expl ai ned above
I's for adjusting the hardness of the raw sweet potato to 1,800 to 12, 000.

I n general,

raw sweet potato has a hardness of not |ess than about 45, 000.

However, if the hardness thereof can be reduced to not nore than 12, 000,
the sweetness of the sweet potato can be-dhfficiently brought out and thg”

sweet potato can be sliced to a thickness

of about 0.3 mm On

the ot her MBUEES f t he hardness thereof is adjusted to not |less than 1, 800,

. the processed s

sliced to a thickness of not nore than 1 -

e ot at.o can b
nm Moreover, i nt%@gﬂﬁgaﬁﬁg§3bpgiﬁe1%V@ﬁﬁiﬁﬂﬂn¥ﬁG PEiBapY rhratetneatsento to

7, 000,

It

exBYE1HEY, Shfvd 4L K G0 b she G5 RaPefces, B Ehe i catsbrate

even to O.

57 RSN AT e oA WS B

LTD. ) whileBsi enaRcapeay 8,606k OOFeIeifr iBARUCERoREL! QoI fEeS

having 8 mmin thickness,

nmin wdth and nmin [eng

condi ti onpe@ficéd Ctrmots peee , 0007 bar | . _
cm; pl unggr cspeed of 20 cm?nﬁanr;ia%eggbscgilig%c}?éfr{gg% gf;ﬁfffsg{eeﬁuﬁgpégé

bei ng of danbbe satgiciéntdy broightobut hendoitheesisit pototd@ant be sNideh €5 the

Rder

bl ade being 0.36 mmand the angle of its apex being [err]. In the nethod of

t he preseftthigknesson, the sweet ofotbout 03 my. tOe ther dokers Hiefd,nee¢ eheve

can be sliced to a desired thickness ranging from0.3 to 1 nm
pr ef er abl apdmess, theres in adjusted to not less than 1,800, the processed

“to 7,000, it is possible to reduce the thickness of the sliced sweet

sweet potato can be sliced to a thickness of not more than 1 mm.

Moreover, if the hardness of the sweet-potato is controlled to 5,000

potato even to 0.5 to 0.7 mm.

The term “hardness"™ herein used means an absolute value of the

‘area (mm?) obtained by determining cutting stress of a plunger of an

" NRM-2010 J-CH type RHEO meter (available from FUDO INDUSTRIES CO., LTD.

) which is recorded on a chart and observed when sweet potatd pieces

having 8 mm in thickness, 20 mm in width and 40 mm in length are cut

under conditions of a chart speed of 120 cm/min; chart full scale of
1 kg (25 cm); plunger speed of 20 cm/min; head scale of 1 kg; blade
for cutting being of double-edge, the lenéth of the blade being 35 mm, .
the width of the blade being 0.36 mm and the angle of its apex being
20° . /

In the method of the present inVentioh, the sweet‘potéto having
the hardness defined above can be sliced to a desired thickness

ranging from 0.3 to 1 mm, - preferably 0.5 to 0.7 mm in

. o

o/
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an ordlnary manner to thus obtain starting sweet potato chips. In the

met hod of this invention, the starting sweet potato chips thus produced are
subseguent |y subjected to heat-treatnent corresponding to steam cooking
(secohdary heat-treatment) to sufficiently. gonvert the starches present in
t he Svartlng sweet potato chips to gelatini®ed starches, preferably to

appr oxi mat edry op@iidgt fhiin&®teethus bdtaliRIsYaRsih s@»ebﬁtpdﬁatsdctsﬂpsr ches,
whereby the sweet potato chips becone edi bl e. i s secondary heat-treatnent

s general | y carInesheométldd aft thifeiaventiongnthergtarvingdGweet [patatofehips to
20 mnutes, particularly at a tenperature of 100 C for about 10 m nutes.

In other\MﬁHM$ pradukcesl @msesubsaquentdyestupjeatedciiopdhestirtireatseny
converted to gel atinized starches by the heat treatnent for such a short

ti me periodccerrespendingete gteamocowking sgqandrny keatftreatneny )t ken
thi ckness. In the nmethod of this invention, the sweef pqotato chips thus

obt ai ned ar@%ﬁ%"ﬁysmv@?taﬁhérSF?E@E?ﬁgprﬁe’i‘hé%vﬁlﬁ SIerHisec f¥ 6§tare
f t thi t t al f d th
crystals alP@s %Biwéﬁ%é 35k iz Egsegéﬁ%t ity ofa Aol Aty
d t he d s t t,.at
ban be obt SoREeBEly GveRk Bl SERBRAEF R BelRtiitl %2%%%;-.'%3”%'?%&9%%%?2
frying or agpuff| Pega% $4eBnas @{hleé(pll“ﬂihv§e@6ﬂéar§" ?ﬁbﬁﬂ é
y rying under a

whi ch may be pertorned 1n'the Gsual Ty manner. IR part

reduced prgshiérg] fitdidied’ shehodt té&p&dt%’etﬁmgqﬁ@t #F6m YD thal odT ©VToRY
and di scol oration of the chips can be prevented, while the |oss of

hutritive kst 20aAHULESS YPairthBuldiQyCht R tefiferdtRrexorlaioioon Offor about 10

- minutes. In other words, starches present in the sweet potato chips
can be easily converted to gelatinized starches by the heat treatment
for such a short time period siﬁce the sweet potato chips is sliced
to a sufficiently thin thickness.

In the method of this invention, the sweet botato chips thus
obtained are dried as such or after freezing. If the sweet potato
chips are frozen at this stage, ice crystals are formed within the
chips and the ice crystals are evapoprated during the subsequent
drying process, leaving voids in the chips. Thus dried sweet potato

— chips whigh are firm and crisp can be obtained.

In the present invention, the preferred drying process is frying
or a puffing process such as an explosive puff drying technique which
may be performed_in the usually manner. In particular, frying under a

: reQuCed pressure can be carried out at a low temperature so that
browning-and discoloration of the chips can be prevented, while the

loss of nutritive substances present in the chips and the oxidation of



- 7 - oils and fats used in the frying can also be effectively prevented. -
The frying under a reduced pressure can be peforned, for instance, at a
tenmperature of 90 to [err], under a reduced pressure (10 to 100 Torr) for
20 to 5 minutes. The dried chips obtained by the foregoing procedures are,
edi bl e as. a snack food having swe®tness specific to the sweet potato. [fx
desired, a sugar solution can be applied L37Lhe chips - to further enhance

t he sweet ne$khs tdmt €ats Uded rimt bthd £fyinge caneaksd beneffetbivelnk grevented.
possible to sufficiently devel op the sweetness..specific to the sweet potato
and to easThe fnyddgcendery @ réducedr preissinepcan Thee peforeed,t fordinstanceccat
potato chi ps obtained by the nethod of the present i.nvention can w dely be
used as a 8nbemperaiyretpt MW edt1O° nCentnder @ medueed beressurs (48 teo e
detail w'th reference to the followi ng non-linitative working Exanples and
the ef fect SORRhEOrcEP 4P RcRIRMAES by the nethod of this invention will also

b i eused i Ul SLELFNESol SagRTRES Bl Y5 W5 Bhi5s LBt A0 Bl
rer sed | RorerSasi el il nECSeb Rless) sPELIELE YOI skl BBLEfo, 1
1 cor(avaFPETYr fb SutR FRINEIGACER b nBENERD Bhe oAfpTlLS Lk ther
HB-2) . Exaghth#nhod the sweetness thereof.
| The méthod_of the present invenﬁidn'makes it possible to
sufficiently devéldp the sweetness speéifiélto tﬁe sweet potato and \u;

to easily produce very thin dried chips.’

Therefore, the dried'sweet pofaﬁb'Chips obtained by the method
of the present invention can widelY'be iﬁséd as a snack food.

The présent invention will now be explained in more detail with
reference to the follbwing'ndn—limitétive wofking Examples and thé
effects pradtically achieved by the method of this invention will
also be discusSed with reference to Coﬁparétive Examples.

Example 1 |

300 g of freshly harvested sWeet'potatoes (hardneSsﬁ 62,000)
having a maximum diameter of about 5 cm and a length of 20 cm were-
washed with water, immersed in hot wétef maintained at 80 ° C for 60
minutes to control the hardness thereof to 9,200 and sliced to a
thickness of 0.42 mm with a slicer (available from NANTSUNE TEKKO CO.,

_LTD. under the trade name of HB-2). '

Example 2

i



Starting sweet potato.chips having a thickness of 0.45 nmwere produced in
"the sane nmanner as in Exanple 1 except that the sweet potatoes were

st eam cooked at 80 C for 50 mnutes instead of imersing in hot water of
[err}‘ for 60 m nutes. Conparative Exanple 1 Starting sweet potato chips
wera.produced by slicing the raw sweet potat&s-used in Exanple 1 to a

thi ckness of 0. 38tartingl skbet potiatot thips haveng avvhdckress odd 0. IHmpmwareve
Exanples 2 to 4 Starting sweet potato chips were produced in the sane

" manner as iprdoued dénlthecsase toemnedti fseirnExdmpdte tir excepht thathdihe sweeter e
used in each Conparative Exanple. The results obtained in Exanples 1 and 2
are |isted potataes wene@hidean-odaked lds 8Lt & foxr 59 minutsspinateaed of
*Exanples. Table | Ex. No. Processing Method Tenp.([err]) Processi ng

time  Har HESESERG i Bot water ofi80MaEcfon SReRINUIRS. 80 60 min.
9,200 2 :pomgggggh%$§§én 1 80 50 m n. 6, 800
Conp. EX. 62, 000
2 Hot Water | omersion 0 20 _m n. 0

St eam Cooki ng Btar{;i% swee% potato 3?Jhirﬂsn were produc%1 %Ogﬁig&g %theeaﬁ]aw

Cooki ng .an 1 Oppl r gat *
120 dsweet38>8%aﬁge§_a%§eed Iiﬁ( gg% 18 Jayeo 2 tﬂiélg%sg{%? 8" $2UFUnd” the
' properties thereof were examined. '
Comparative Examples 2 to 4

Starting sweet potato chips were produced in the same manner as

in Example 1 except that different heat treatment conditions were used
in each Comparative Example.
The results obtained in Examples 1 and 2 are listed in Table I
together with those obtained in the Comparative Examples.
Table I
Ex. No. Processing,Method Temp.(° C) _Processing time _Hardness
Example _
i Hot Water Immersion 80 60 min. : 9;200
.2 Steam Cooking 80 50 min. 6,800
N Comp. Ex.
| 1 | Unprocessed - - | 62,000
2 " Hot Water Immersion 80 20 min. 21,000
3 Steam Cooking - 100 30 min. 1,700
] Steam Cooking and 100 30 min. 1,400
Oven Treatment ° 150 30 min.

Table I (continued)



Ex. No.
0.42
27.7
strong 2
1.1

36.7

Wdth of Slice(nm)  Content of Maltose(%  Browning Exanple 1

32.5 none 2 0. 45
none Conp. Ex. 1 - 0.32 0.0
0. 40 11.9 strong 3
28.6 : QTione 4 o

) _ n After stea cookln the s otat es wer e
treated i nE¥aBRon EE@’-’L]—&—M U-M——MS weet

pot at o - chi
m nut es,
t he froze

10 Torr for

|g§ grgduced i-n Exanple 1 were steam cooked at [err] for 10

by freezing at [err] for 30.m nutes, whereafter 70 g of

m nut es and

chi ps whose gweetness wag ggfficiently develgped and which wapgefirm and
crisp. Exanple 4 Dried sweet potato chips were produced in the sane manner

as in Exa
subj ect ed

ngbﬂgslgmcept that the heat treated sweet potato chi ps were not
to freezing process. Exanple 5 Dried sweet potato chips were

n sTeet potato @h h?s were fried un 52 reduced presgpée at [err]
hen drai ned of ol to obtain dried sweet potato

produced in the sane man@B2as in Exarrpl e 3 &0ept that thestramgi ng sweet

pot at o chi

i ps obtained in _ _ . _
2 0.40 11.9 strong
3 1.1 28.6 " none
TR 1.5 _ 36.7 ' none

*#: After steam cooking, the sweét-potatoes'weré treated in an
oven (150° C for 30 minutes);' N

Example 3 |

The starting sweet potato chips produced in Example 1 were steam
cooked at 100° C for 10 minutes, followed by freezing at -40 ° C for
30 minutes, whereafter 70 g of the frozen sweet potato chips wefe
fried under a reduced pressure at 100 ° C, 10 Torr for 10 minutes and
then drained of oil to 6btain dried sweet potato chips whoSé sweetness
was sufficiently developed and which weré firm and crisp.
Example 4 |

Dried sweet potato chips were produced in the same manner as in
Example 3 except that the heat treated sweet potato chips were not
subjected to freezing process. |
Example 5

Dried sweet potato chips were produced in the same manner as in
Example 3 except that the starting sweet potato chips obtained in

Example 2 were used.



Exanple 2 were used. - - 10 - Exanple 6 Dried sweet potato chips were
produced in the same manner as in Exanple 5 except that the heat treated
sweet potato chi'ps were not subjected to freezing process. Conparative
Exanples 5to 8 Dried sweet potato chips_. é@ee produced in the sane nmanner
as |quxaane 3 except that the starting et potato chips obtained in
Conpar at i ve Hxy & 1 to 4 were used. Properties of the dried sweet potato
.chips obtained in Exanples 3 to 6 and Conparative Exanples 5 to 8 are
summari zed in TalDrededl swéet palthto Idhipsanére ppddiced dhethes \saatneaEmernds in
browning are the average of the evaluation of 17 panelists using the
follow ng sixampld. 5 Rxaeptattiatetherhead tfeated mwbetepdtatd chipsspgreuot
“tough 1: Crunchy and tough Sweetness 5. Strong 3: Mderate 1: Low
Browni ng 5: SuRdeshasnvtpnireszing| praness: owni ng

Comparative Examples S to 8

Dried sweet potato chips were produced in the same manner as in
Example 3 except that the starting sweet potato chips obtained in
Comparative Examples 1 to 4 were used. .

Properties of the dried sweet potato chips obtained in Examples

3 to 6 and Comparative Examples 5 to 8 are summarized in Table II. In

Table II, taste and texture, sweetness and browning are the average of
the evaluation of 17 panelists using the following standard.
- Taste and Texture
5: Crisp and tender
3: Crispy but tough
1: Crunchy and tough
Sweetness
5: Strong
3: Moderate
N | _ 1t Low
.Browning
5: No browning
3: Slight browning

1: Intense browning



1: 'fntense br owni ng Table 1l Ex. No. Condi ti ons

Taste &

Texture Sweetness Browning Exanples 3 Hot wat er i nmmrersion

5.0 5.0 5.0 at 80 Cfor 60 mn. 4 Ditto; no
freezing 3.5 . 3.6 3.4 5 St eam cooki ng at”
3.9 4.2 4.6 [err] fOL{ﬁQ mn. 6 Ditto;, no freezkgy
3.0 4.1 2.8 Conmp. Exs. 5 Un- processed

4.5 16 1.4 6 Talhéts%ter i mrersi on 4.1
i, Exy Noy g Qonditiogss son e ¢ Jaste & lexoare  Swecthess Booyni 88 and
1.1 3.7 Oven treatnent- As seen fromthe results in
Table I, gﬁ—gﬁgismeet potato chips were subjected to freezing treatnent

prior to drygng, th sweet ato chips e exceld gnt in
taste and te?ture aﬁafe‘ﬁ#le% Mﬁﬁa?gl y any %Wﬂl ng (seeﬁe resull%?j
obt ai ned in Exanpl eg¢ 3ggRrdeSger @game 7 Sweet. potato chips having a

t hi ckness of 0.42mm were produce B
4 Ditto; no freezing 3.5

5 Steam cooking at 3.9'
80° C for 50 min. |

6 Ditto; no freezing 3.0

Comp. Exs. | -
5 Un-processed - M.Sl
6 Hot water immersion 4.1

at 80 ° C for 20 min.

7 Steam cooking at 1.4
100 ° C for 30 min.

8 Steam cooking and 1.1

Oven treatment

306

4.2

.1

1.6

2.9
’4-8

h.6

3.4
.6

2.8

) 3-6

3.7

As seen from the results in Table.II, if the sweet potato chips

were subjected to freezing treatment prior to drying, the resuiting

dried sweet potato chips were excellent in taste and texture and

exhibited hardly any browning (see the results obtained in Examples 3

and 5).
" Example 7

Sweet potato chips having a thicknéés of 0.42mm were produced in

the same manner as in Example 1 except that the potatoes were

immersed in hot water containing 0.07% by weight of citric acid and

L3
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the sane manner as'in ‘Exanple 1 except that the potatoes were i mersed in
hot water containing 0.07% by weight of citric acid and havi ng a pH of
3.0, ~ nstead of being inmersed in hot water. The color of the surface of
t he-t hus obtai ned sweet potato chips was bright red simlar to the red
surfhﬁ% of the potatoes before i mersion i n~the hot water. The thus

obt ai ned swWhg¥i a [ e r nut es,
.followed by fre%ggfangga?ﬁ-§40%§?)erih66mnﬁu?egm%rgtegr i%/’mlfdg]"%g%!gn of the

frozen sweet pot ghe €didis oretie suhfabadior| €lid lehuBdsitained Bieed Nﬁ‘t‘éuél@mﬁ
100 Torr for 15 mnutes and then drained of oil to obtain dried sweet

;potat o chi peas/Adnbght need|siud 1apote theeredssunfateonft thespotateefbdffre

dried sweet potato chips and the color of the surface thereof was very

simlar to iwwuﬁﬂbntheimmthvbaatahich had not been i mersed in the hot

wat er . * S * - 13 - CLAIMS 1. A met hod for

manuf act uri ng dr |T@G §Wé%t°§3’@tlaed) eets potata h chipsodarenpsteam Kweakehg ataw
erature of  from70 to [err] for 8 to 5 180 m nutes

sweet pot at :
to adj ust tﬁ@§ %;fgﬁei mintegerfoldgwed by freezing'at - 40° C for 60 minutes,
after which 100g of the frozen sweet potato chips were fried at

100 ° C under a reduced pressure of 100 Torr for 15 minutes and then
drained of o0il to obtain dried sweet potato chips.

Almost.no black spots were observed on the surface of the dried
sWweet -potato chips and the color of the surface thereof was very
.similar to that of the potatoes which had not been immersed in the

hot water.



-

herein) of t

he sweet —potatoes to a value in the range of-1, 800 to 12,000; -

tatoes into chips having a thickness of fromO0.3 to
rmﬂlnH" nnﬂﬂt" mresulti ng sweet potato chips to a second heat 10 .

reat nemt Lt oncomves

then drying

the starch present in the chips to al pha-starch; and -
the heat treated sweet potatypgchips as such or after freezin@,?

2. A nethod according to claim1l, wherein the thickness of the sweet

potat o chi ps
or 2, wherei
adjusted to
accordlng to
|nner5|ng th
m-nut es.

are heat ecﬁb
about 60 nin
wat er cont ai
7. A net ho
selected fro
met hod accor

10

15

20

25

30

35

¢afMem 0.5 to 0.7 15 mm 3. A net hod according to claim1

n the ."hardpess s.defined_herein) _of the swee gtatoes is

D vk n Braeihodoeds migielthiMatarigd SHESE BRSO
clipef whichemdthod compeices héatingeraposueets are heated by

ter erL] bel ogl§

Botduons HE & raibliariry o fHohmoctb] 108" o0l W i ces
3#3Qﬂﬁ#%¢ﬁ§stﬁ@n¢¢huﬁ6tthﬁtehaﬁémﬂ$§ né@sadefppad [err] for
lﬂ@ﬁeix@) ofAtﬂ@tQ@Qeﬁ dt@@stﬁocéabal&eoin5théhﬁ‘hﬁb% the hot

ggﬁc% ?@énﬁ°t§éﬁ$§9 t o ne?%Q #gHﬂ%@ %blc %fedac?g.ls

neleips i Kaweingl, apbuicknessdofnﬂfon acadtaanmacsubjecmanB A
A f@b@f¥iﬂ£ 568-5pdtd o3 chips to a second heat :
treatment to qonvert the starch present in the chips to
alpha-starch; and then drying the-heat treated sweet

potato chips as Such'or after freezing.

2, A method according:to claim 1, wherein the k.{
thickness of the sweet potato chips is from 0.5 to 0.7
mm. o

| 3. A method according to claim 1 or 2, wherein
the "hardness" (as defined herein) of the sweet
pofatoes is adjusted to a value in the range of 5,000
to 7,000. ' '

4. A method according to any of claims 1 to 3,
wherein the sweet potatoes are heated by immersing them
in hot water maintained at 70 to 100°C for 10 to 180
minutes.

5. A method according to claim 4, wherein the
sweet potatoes are heated by immersing them in hot
water maintained at about 80°C for about 60 minutes.

6. A method according to claim 4 or 5, wherein
the hot water contains 0.05 to 0.2% by weight of an
organic carboxylic acid.

7. A method according to claim 6, wherein the
organic carboxylic acid is selected from citric acid,
phytic acid, malic acid and lactic acid.

8. A method according to any of claims 1 to 3,
wherein the raw sweet potatoes are heated by steam s
cooking at a temperature of 90 to 100°C for 8 to 60 |
minutes. '

-



3 - \
whetein t he raM/smeet pot at oes are heated by steam 35 cookln

tenperature of 90 to [err] for 8 to 60 m nutes. - 14 - q mmm’
according to any of clains 1 to 8, wherein the second heat tr ””m
perfdrped at a tenperature of 90 to 100C for 5to 20 nminutes. 10. A mfthéd *

accoﬁdfhg to claim9, wherein the 5 nd heat treatnent is perforned at
a tenperature of about [err] for about m nutes. 11. A nethod according

¢o any of clai s 9 to homémﬁdelawd&%ﬂfgvlﬁwéni; o8 id¥h Qs %F%&Séve puf f
drying. 12. AQ gFﬁordln claim11l, whérein the 10 frying is
performed at eﬁ? o PR P8P, % teadgent & penfarmed @12@ ni nut es

under a redutesppressunes off gnouoomwcchrar sl?co aqrmihﬁﬁhe%:cordl ng to claim
Lo "Dt on Lee) 3Boc R MR ARk 18 GRS RETIS 0 o any o
clainms 1 Po second heat treatment is performed at a temperature of
about 100°C for about 10 minutes.
11. A method according to any of claims 1 to 10,
wherein the drying is frying or explosive puff drying.
12. A method according to claim 11, wherein the
10 frying is performed at a temperature ranging from 90 to
110°C for 5 to 20 minutes under a reduced pressure of
10 to 100 Torr. |
13. A method according to claim 1, substantially
as described in any of the foregoing Examples.
15 14. Dried sweet potato chips manufactured by a
method according to any of claims 1 to 13.




