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ABSTRACT

Sources of carbohydrates as a staple food of k&lan society apart from rice, can also be met from
carbohydrates types of tubers and foodstuffs coimgistarch such as bran and pumpkin fruits. Brad a
pumpkin can be processed into flour. Bran and pumg&n be used as an alternative in the developofdobd
diversification. Substitution of bran flour with wht flour can be used in the processing of the Isited chips.
In the simulated chips processing, the thing tlestds attention is the process of drying and fryirige purpose
of this study was to determine the physicochemitalracteristics and sensory quality of simulateigchvith
variations in methods of drying and frying. Theatraent of frying method consists of deep frying &adcum
frying, while drying method consists of drying byems and microwaves. The research design was CRD
(completely randomized design) single factor with replications. The results of this study was tise of a
oven microwave drying method using vacuum fryinghve low water content (2.69%), protein content higgh
fat with low-carb content (58.62%). The use of oweicrowave drying method and vacuum frying pan doul
minimize the loss of vitamin E3-carotene, antioxidants, dietary fiber on the sated chips and this method is
the best method and in term of sensory is acceptaith a score of 5.23 (like to really like).
Keywords: simulated chips, flour, bran, and pumpkin
Introduction

Agricultural commodity in Indonesia is very diverand depend on the season, so at harvest time
availability is abundant. Excess of agriculturabghucts needs to get proper treatment to prolonghiédf life.
Excess of production can be overcome by processirthe form of intermediate products such as flour
processing into food products ready for consumptidour can be processed from the food that costailot of
starch, which can be used as an alternative foocte®f carbohydrate.

Indonesian staple food mostly comes from carbaditgdr such as rice. Yet we know the source of
carbohydrates other than rice varies, such assudrad starchy foods, such as bran and pumpkin. Brene
mill waste, mostly used as animal feed. Besiddse bran as a food ingredient has an advantageubedt
contains antioxidants (Ramezanzadgthal., 1999 and Igbakt al., 2005), dietary fiber, calcium (500-700
mg/100g) and magnesium (600-700 mg/100g), vitamicoBiplex, vitamin E, essential fatty acids and amin
acids (Astawan 2009; Damayanthial., 2010; and Pastet al., 2002). Pumpkin is a type of vegetables that has
a carotenoid composition, pectin, mineral saltsamins and other bioactive substances, such asofiten
compounds (Cerniauskiergt al., 2014). The yellow color of pumpkin shows the gemece of compound$
carotene (Usmiatit al., 2005). With the development of innovation in therld of food, the consumers want
more practical presentation of food products, soltan and pumpkin are potential to be procesdedfliour
(Garayo & Moreira, 2002).

Bran and pumpkin flour can be used as an altemaati the development of food diversification, arsd
use can be substituted with wheat flour. The secanabtitution, this flour can be used in simulatdibs
product. The term simulated chips is used for srisppduct that are made from one or more type$oaf ind

made into dough (Matz, 1984). Processing of chifsaitter shape allows the use of raw materialstthae high
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nutritional value, containing dietary fiber, andtiaridants to produce a healthy snack. Importamicess in
processing simulated chips is drying and fryingudated chips.

Drying of simulated chips can extend the sheff fdr the dry product has a low water content. @pe of
commonly used drying method is a oven drying, Ibet tise of temperature for long periods can damage t
nutritional content of products. One alternativetime of drying to prevent loss of nutrients in dopd is the
oven microwaves drying method, this method workpagsing microwave radiation on the water moleguéds
and sugar found in food, so that the time requioedirying foodstuffs becomes shorter (Geoegal., 1993).

Frying process is a continuation of the dryingogss. Frying process of simulated chips aims tdywe
simulated chips that has a savory taste and cFisp.commonly used frying method is a use of frypagm with
hot oil (deep fat frying/DFF). This method usesthigmperature, ie 163-196. The use of high temperatures on
this method can cause a loss of some nutrient nbafesimulated chips. Another alternative that barused to
minimize the loss of nutrients, antioxidants andtaliy fiber is simulated chips frying using low {eenature
under vacuum pressure (vacuum frying/VF) resulimga more crisp chips. The purpose of this studyois
determine the physicochemical characteristics am$ary quality of simulated chips of bran-pumpkivith a

variety of methods of drying and frying.

Material and methods

Rice bran and pumpkin are the main ingredienthi processing of the simulated chips. Additional
materials used consist of flour, green beans, @nigarlic, salt, refined sugar, baking powder, axatgarine.
The bran are obtained from Tabanan, while the pumspgkom Badung regency, Bali. The equipment useahi
oven (Shel Lab-USA brand, type: 1370 FX), oven miave of Kris brand with specification: 230V-50Hz,
1400W with a frequency of 2450 MHz, and Geneys WRSVIS spectrophotometer.

This research was conducted from July to Dece®®&8. The processing of simulated chips was done at
the laboratory of the Institute for Agricultural drenology (BPTP) Bali, while chemical analysis cocigal at
Food Laboratory of Agricultural Technology, Univigysof Udayana, the Center for Postharvest Testing
Laboratory of Bogor, and the Laboratory of Food &hdrition Faculty of Agricultural Technology of UG
(Gajah Mada University)

The bran is derived from Cigeulis rice varietiBsying of rice bran used oven microwave (OM) on the
power of 200 watts for 15 minutes. The pumpkingiogted from the species Gticurbita moschata (yellow or
red pumpkins), dried using OM to the power of 3G0ta/for 4 hours

The simulated chips processing was done by mialhthe ingredients into a dough that can be formed
Subsequently thin sheets and molded round were .riidgetreatment method of drying comprises two imesh
namely the oven drying and oven microwave. Thetineat of frying method consists of deep fat fryisugd
vaccum frying. Treatment of the simulated chipsirtfjyused an oven at a temperature of 55°C for 2sh@b
minutes, while drying using OM in power 30% for @un 40 minutes. Treatment of deep fat frying method
(DFF) is at a temperature of 1%®@Dfor 18 seconds and the treatment of vacuum frgiethod (VF) at a vacuum
temperature of 80-8& with frying temperature of 91-82 for 25 minutes. The design used in this studjés

CRD (completely randomized design) single factpegged six times for each treatment.
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Proximate analysis was conducted on water comtedtash content using the oven method (Apriyanto,
1989), protein content using the Micro-Kjeldahl ¢(Aanto, 1989), fat content using Soxhlet (Apriyant989),
and the carbohydrate content usoaybohydrate by difference (Apriyantono , 1989). Analysis of dietary fiber
content used the Multienzyme (Aspal, 1983). Analysis of the levels of vitamin E usiHfLC method. The
antioxidant capacity test used DPPH (Blois, 198®nsory test used is the favorite test (hedonid)ranking
test using Soekarto’s method (1995). The hedomicwias performed using 40 semi-trained panelistssess
the parameters of color, aroma, texture, taste oaadall acceptance of simulated chips. Assesssames used
in the hedonic test was 6 levels, ie 1 = strongglilee, 2 = dislike, 3 = somewhat dislike, 4 = savhat like, 5 =
like, and 6 = strongly like. Ranking test used #&tedmine the most favored treatment, rank 1 inditdhe most

preferred product.

The data were analyzed by analysis of variance %K) using SPSS 16.0. Results of analysis of
variance were significantly different (p <0.05) Ifated by a further test of Duncan's multiple rartget
(DMRT).

Results and discussion

Results of analysis of treatment variance of satad chips drying and frying methods had a sigaific
effect (p<0.05) against moisture, protein, fat, aacbohydrates but not significant (p>0.05) on emfitent. The
water content and highest protein of simulatedpsrisontained in POV treatment, respectively by %h6ghd
11.84% (Table 1).
Table 1. Effect of drying and frying method agaimisture, ash, and protein of simulated chips

Treatment Water content (%) Ash content (%) Proteiment (%)
POD 5.40+0.72c 5.16 £+ 0.00 a 10.87 £ 0.07b
PMD 4.88+0.27b 5.17+0.01a 10.16 £ 0.55a
POV 2.71+0.19a 5.79+1.03a 11.71£0.14c
PMV 2.69+0.24a 5.44+0.52 a 11.84 + 0.63c
LSD (%) 10.64 10.66 3.79

- Figures followed by the same letter in each column showed no significant difference in the level of 5% Duncan
Eeﬁ'tl'reatment: POD = oven method drying, DFF frying; PMD = OM method drying, DFF frying; POV = oven
method drying,, VF frying; and PMV = OM method drying, VF frying

Water content of PMV treatment is lower than P@Ds suspected to be due to frying temperature is
under vacuum condition (91-82), where the boiling point under vacuum conditigith a longer frying time
resulted in high water evaporation (Debnetthl., 2003). Elevated levels of protein in the treattraf POV and
PMV is allegedly because of the method of OM dryamgl vacuum frying that can prevent protein deaditom
due to heat generated in the process of dryindrgimdy (Table 1).

The average highest fat content of simulated chias found on PMV treatment, amounting to 21.41%
and the lowest for the treatment of PMD (15.16%préased fat level of simulated crisps on the ntetbio
vacuum frying was caused by the fact that a vactdiimg process requires a longer time (25 minutes)
compared to frying method DFF (21 seconds), sorttmat oil is absorbed into the chips (Table 2).
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Carbohydrate level is the largest constituent e simulated chips. On the average, the highest
carbohydrate content is in the treatment of PMD.G8%) significantly different from POD, POV, and M
while the POV treatment was not significantly diéfet from PMV (Table 2).

Table 2.  The influence of drying and frying methaasthe levels of fat and carbohydrate of simulateigs

Treatment Fat Content (%) Carbohydrate Content (%)
POD 16.05+0.46 a 62.52+1.06b

PMD 15.16 £ 0.56 a 64.63+1.04c

POV 20.46+0.75b 59.33+1.27 a

PMV 21.41+1.85b 58.62 + 1.65 a

LSD (%) 5.80 2.09

- Figures followed by the same letter in each column showed no significant difference in the level of 5% Duncan
test
- Treatment: POD = oven method drying, DFF frying; PMD = OM method drying, DFF frying; POV = oven
method drying,, VF frying; and PMV = OM method drying, VF frying

Results of variance analysis of treatment metHathying and frying had significant effect (p<0.0&) the
levels of vitamin E an@-carotene of simulated chips. Vacuum drying metsigdificantly increases the amount
of vitamin E andB-carotene of simulated chips, respectively of In83100g and 3.29 ug/g (Table 3). This is
due to the lower vacuum frying temperature (80c§%han DFF frying method (163-195).

Tabel 3. The influence of drying and frying methods on taeells of vitamin E an@-carotene of simulated
chips

Treatment Vitamin E (mg/100g) B-karoten (pg/g)
POD 0.57+0.02a 2.63+26.68a
PMD 1.06+0.04 b 2.81+9.24a
POV 1.17+0.28b 2.70+1295a
PMV 1.93+0.11¢c 3.29+12.03 b
LSD (%) 12.59 5.83

- Figures followed by the same letter in each column showed no significant difference in the level of 5% Duncan
test
- Treatment: POD = oven method drying, DFF frying; PMD = OM method drying, DFF frying; POV = oven
method drying,, VF frying; and PMV = OM method drying, VF frying

Results of analysis of treatment variance of dnyand frying methods of simulated chips show sigaift
effect (p<0.05) on antioxidant capacity, and IC 38e highest antioxidant capacity was in PMV treaiimn
amounting to 844.40 ppm GAEAC with IC 50 valued69.57 mg/ml (Table 4).

Table 4.  The influence of drying and frying methodn antioxidant capacity, IC50, and the yield of
simulated chips

Treatment Antioxidant capacity (ppm GAEAC) IC 50giml)
POD 669.39 £ 41.59 a 135.20+9.70 b
PMD 694.09 £ 55.65 ab 181.96 £10.19 c
POV 744.07 £16.75b 117.59 £8.05 a
PMV 844.40 £45.20 c 109.57 +3.33 a
LSD (%) 5.77 6.08

- Figures followed by the same letter in each column showed no significant difference in the level of 5% Duncan
test
- Treatment: POD = oven method drying, DFF frying; PMD = OM method drying, DFF frying; POV= oven
method drying,, VF frying; and PMV = OM method drying, VF frying

The use of a OM drying method using VF fryer had highest level of vitamin Bj-carotene, and
antioxidant capacity. This is presumably due touke of low temperature under vacuum conditionprawent

the destruction of tocopherol by derivatives ofyfatcids that are formed during heating and oxieprocess
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(Palupiet al., 2007) and can prevent the loss of the conterantibxidants such as tocopherols, vitamin C,
carotenoids, and type of phenol (Shofienal., 2011). While the IC 50 value is inversely prdpmal to
antioxidant capacity, where the higher the antiaridcapacity the smaller the IC 50 value. The 0C/&lue in
the treatment of PMV, amounting to 109.57 mg/mL waduded in the moderate level of antioxidant ati
(Ariyanto, 2006).

Results of treatment variance analysis of drying ftiying methods of simulated chips showed sigaiit
differences (p<0.05) toward the content of the IBBF and TDF (Table 5). PMV treatment can minintize
loss of dietary fiber (IDF, SDF and TDF), it is paested because of the use of low temperature wittessure

below 1 atm is able to inhibit the degradationpsbcessing (Margaritet al., 2011).

Table 5.  The influence of drying and frying methazh the level of the IDF, MDF, and TDF of simuthte
chips

Treatment IDF (% db) SDF (% db) TDF (% db)
POD 6.72+0.39 a 4.00+0.26 a 10.72+0.42 a
PMD 8.54+0.70 b 554+0.41b 14.07+0.64 b
POV 12.77£0.98 ¢ 7.60+0.44c 20.37+1.11c
PMV 1555+1.25d 10.08 £ 0.65d 25.63+0.87d
LSD (%) 8.14 6.78 4.52

- Figures followed by the same letter in each column showed no significant difference in the level of 5% Duncan
test
- Treatment: POD = oven method drying, DFF frying; PMD = OM method drying, DFF frying; POV = oven
method drying,, VF frying; and PMV = OM method drying, VF frying

Results of treatment variance analysis of dryind &rying methods had significant effect (p<0.0%) o

sensory test of color, texture, taste, and ova@ieptance, but not significantly different (p>0.65 simulated
chips aroma. The average value of panelist reagptiothe simulated chips color is between 3.92.58 4rather
like to like). The highest score of the color &ities contained in the treatment of PMV drying radth
amounting to 4.53. The panelist acceptance agsimatlated chips texture in POV and PMV treatmentb &
score of 4.80 to 4.83 (rather like to like) morefprable by panelists compared with the treatméfQ@D and
PMD. While the highest score of the panelists gdion the overall acceptance contained in PMV rirent,

with a score of 5.23 (like to really like), are peated in Table 6.

Table 6. The influence of drying and frying methaassensory test of simulated chips

Treatment Color Aroma Texture Taste Overall
POD 4,18 £0.90 ab 455+0.78 a 420+091a 3004 a 412+0.85a
PMD 3.92+0.94 a 4.45+0.78 a 4.23+0.97 a 4093 a 420+0.75a
POV 450+0.84b 437+1.03a 480+0.93b 530885 b 5.02+0.66 b
PMV 453+1.17b 458+1.10a 483+0.90b 53884 b 5.23+0.80b
LSD (%) 22.76 20.88 20.66 18.45 16.60

- Figures followed by the same letter in each column showed no significant difference in the level of 5% Duncan
test
- Treatment: POD = oven method drying, DFF frying; PMD = OM method drying, DFF frying; POV = oven
method drying,, VF frying; and PMV = OM method drying, VF frying

The treatment of using heat in the drying andnigymethods can affect the reception of panelisisag,
affecting the color, texture, taste, and overatlegtance of simulated chips. The use of VF fryingthad can
prevent color changes in the product due to theotiségh temperature (Garayo and Moreira, 2002 @hveira

et al., 2016) and improve the texture of simulated chipdecome more crisp than the DFF frying method.
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Besides, the presence of dietary fiber can impribnetexture and improve the stability of the foadting
processing and storage (Thebautial., 1997), so that the chips had a crisp texturefdy.

Results of analysis of treatment variance of migyand frying methods showed significant difference
(p<0.05) to test ranking. Treatment of PMV getstfirank, the 2nd ranking contained in the POV inesit,
while 3rd and 4th ranking respectively containe® D and POD treatments (Figure 1).
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0,20 -

0,00
POD PMD POV PMV

Ranking

0,20
0,40 -0.30b
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0,80
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POD Treatment = oven method drying, DFF frying; PMD = OM method drying, DFF frying,
POV = oven method drying,, VF frying; and PMV = OM method drying, VF frying

Figure 1.
Ranking test chart of simulated chips on the treatment of drying and
frying method

Decision-making to determine the best method isi$ing Effectiveness Index. The best alternativi is
compare the value of chemical analysis and sertsstyby looking at a value corresponding to exiemts or
research purposes (Figure 2). Effectiveness Infl@xalysis results of the chemical analysis and@sntest on
simulated chips with PMV treatment has a value BPT by 0.73 and sensory test value of 1.00 (Taplend

this is the best treatment.

Figure 2.
The best simulated chips on the treatment of drying oven microwave and
Vacuum frying method
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Table 7. The best result of simulated chips usliegireatment of different drying and frying metkod

Treatnent TNP
Chemical analysis Sensory test
POD 0.27 0.27
PMD 0.37 0.12
POV 0.58 0.71
PMV 0.73 1.00

- TNP = thetotal value of the product
- Treatment: POD = oven method drying, DFF frying; PMD = OM method drying, DFF frying; POV = oven
method drying,, VF frying; and PMV = OM method drying, VF frying

Conclusion

Differences in methods of drying and frying infleenthe nutrient content of simulated chips. Oven
microwave drying method with a vaccum frying hal®wa water content (2.69%), protein content and High
low-carb content (58.62%). The use of the oven omave drying method and vaccum frying can mininifze
loss of vitamin Ep-carotene, antioxidants and dietary fiber in siredachips. Oven microwave drying and
vaccum frying methods are the best methods andrinst of sensory acceptable with a score of 5.2 (b

really like)
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