MISCELLANEOUS

Properties of Starch Noodles as Affected by Sweetpotato Genotype

LILIA'S. COLLADO?! and HAROLD CORKE?"?

ABSTRACT

Cereal Chem. 74(2):182-187

Starch was extracted from 14 sweetpotato genotypes from the Philipe noodle firmnessr(= 0.95,P < 0.01), rehydration (cooked weight)=
pines. The Rapid Visco-Analyzer (RVA) viscoamylographs of the—0.89,P < 0.01), and swelling volume of the starch=(-0.62,P < 0.05).
starches showed Type A pasting curves, characterized by a high pastifige amylose content was correlated significantly only to peak viscosity
peak followed by a high degree of shear-thinning. The major differencé = —0.84,P < 0.01). Significant differences in texture and cooking
among genotypes was in the sharpness of the peak, with some showinguality of the starcmoodles produced from the different genotypes was
very sharp peak while others showed a broad peak. This difference wisund. It was shown that the RVA viscoamylographs could be used to
related to time from onset of pasting to peak viscosity, and to stabilitdetect differences in pasting characteristics of sweetpotato starch which
ratio (holding viscosity/peak viscosity), which were also highly corre-are related to quality afoodle produced.
lated ¢ = 0.84,P < 0.01) to each other. Stability ratio was also correlated

Starch noodles, produced from purified starch from various
plant sources, are amajor category of Asian noodles. In the absence
of gluten, pregelatinized starch is used as a binder mixed with
ungelatinized starch to facilitate extrusion or sheeting to produce
the noodle. The utilization of different raw materials has been
studied, such asrice flour (Juliano 1993), legume starches (Lii and
Chang 1981, Singh et al 1989, Galvez et al 1994, Jin et al 1994),
and tuber and tuber-legume starch blends (Kim and Wiesenborn
1996). From these studies, it was found that the ideal starch base
is one with a Type C viscoamylogram pasting profile character-
ized by the absence of a peak and a viscosity that remains constant
or even increases during continued heating and shearing, indica-
tive of good hot-paste stability. Type C starches show restricted
swelling and behave like chemically crosslinked starches that
exhibit reduced swelling and solubilization (Schoch and Maywald
1968).

Total annual world production of sweetpotato in 1986—88 was

of the Philippines at Los Bafios. Tubers were washed thoroughly,
shredded using a food processor, and further macerated in a
blender with tap water (1:1, w/v) for 2 min at medium speed, and
filtered through a cheese cloth. The residue was resuspended in
tap water (1:0.5, w/v) and macerated in a blender for 2 min. This
step was repeated once more, and the filtrate was mixed and
passed through a 250-mesh sieve. Starch in the filtrate was allow-
ed to settle for 2-3 hr at room temperature (27€30The super-
natant was decanted and discarded; the starch was resuspended in
water and filtered through a 250-mesh sieve and kept in the refrig-
erator €7°C) to settle. The last step was repeated once without
the sieving step. The starch sediment was dried in a convection
oven at 50C overnight, cooled to room temperature, and equili-
brated for 4 hr before samples were packed and sealed in polyeth-
ylene bags for shipment to Hong Kong. Subsequent analysis of the
starch and preparation of the starch noodles was conducted at the
University of Hong Kong.

125 million tonnes, 80% of which was produced in China (Scott
1992). Sweetpotato noodles are extensively produced in ChinApalytical Methods

where it is estimated that 28% of the processed sweetpotato isStarch was analyzed for pH (Sentron 2001 instrument, Inte-
made into starch noodles (Wang et al 1995). This product is algyated Sensor Technology, Roden, The Netherlands), moisture
widely consumed in Korea, Vietnam, and Taiwan (Jeong 199ZAACC 1995), total starch using a Total Starch Determination Kit
Quach 1992, Wang et al 1995). Studies on food products based (Wiegazyme Pty, Ltd., Warriewood, Australia), and amylose con-
root crops are of interest to many developing countries becausent by an iodine spectrophotometric method (Williams et al
such crops play a vital role in food security (Oke 1990), such as in
substitution for expensive wheat imports. The aim of this study
was to determine the physical properties of sweetpotato starch
from different genotypes, and to relate differences in these prop-
erties to quality of noodle produced.

TABLE I
Starch Content of Isolated Starch Preparation, Amylose Content
of Starch, and Swelling Volume and Solubility of Starch
of 14 Sweetpotato Genotypes®

Starch Amylose Swelling Volume  Solubility

MATERIALSAND METHODS Genotype (%) (%) (mL/g) (%)

Starch Preparation ;(1)% _ 934 205 329 115

- . aniang 96.7 17.9 35.2 14.4

Fourteen sweetpotato varieties (Table 1) were provided by thgp gp5 89.1 19.8 337 14.0

Asian Sweetpotato and Potato Research and Developmes|a 91.9 25.3 34.7 14.3

(ASPRAD) program of the International Potato Center (CIP) irBataan 924 17.8 324 12.3

the Philippines. These are widely grown varieties cultivated addams3 94.5 27.1 329 13.0

postrice crops in the Luzon area. The tubers were processed irffly TresColores ggf ig'g gg'g ﬂz

starch at the Institute of Food Science and Technology, Universigs, 29 233 309 133

V37-151 96.8 18.0 329 146

26 Pariados 92.6 225 34.3 14.4

1Cereal Science Laboratory, Department of Botany, University of Hong Kong, UPLSP1 92.6 21.0 34.8 12.3

Pokfulam Road, Hong Kong. G8s 91.1 20.7 321 12.0

2Corresponding author. Fax: +852 2858 3477. E-mail: harold@hkuxa.hku.hk Binicol 2.1 15.3 30.9 10.9
Mean+SD  93.1+3.1 20.7+34 33015 128+1.4

Publication no. C-1997-0207-04R.
© 1997 by the American Association of Cereal Chemists, Inc.

a Moisture free basis. All values are means of two replicate determinations.
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1970). Swelling volume (Crosbie 1991) was determined by extruded using a 10-mL syringe into boiling water for 2-3 min
weighing 0.350 g of starch, db into 125- x 16-mm Pyrex culture  (Lii and Chang 1981), transferred to cold water, and drained.
tubes to which 12.5 mL of water was added. The tubes were  Strands were separated and hung to partially dry, kepfGt 5
placed in a mixing unit equilibrated at 25°C for 5 min, after whichovernight, bundled, dried at 40 in a convection drier, cooled to
they were transferred to a 925 waterbath and mixed in a pre- room temperature, and sealed in polyethylene bags until used for
scribed mixing schedule for 30 min. Samples were cooled in icanalysis.

water for 1 min, placed in a waterbath at@5%or 5 min and cen-

trifuged at 1,000 g for 15 min. The height of the gel was meas- Evaluation of Noodles

ured and converted to volume of gel per unit dry weight of the Cooking loss (AACC 1995) and texture profile were analyzed
sample. Solubility, expressed as the amount of starch leached @ifter boiling for 4 min (until the hard core of the noodle disap-
into the supernatant in the swelling volume test, was determingukared), placing in cold water, draining for 5 min, wiping with
by the anthrone-sulphuric method (Dubois et al 1956) multipliedilter paper, and keeping in a covered petri dish until analysis.

by 0.9. Texture analysis was done within 15 min using a QTS-25 texture
analyzer (Stevens Advanced Weighing Systems, Leonard Farnell
Pasting Properties and Co. Ltd., England). A single strand of noodle was laid on the

A Rapid Visco-Analyzer model 3D (RVA) (Newport Scientific platform securely lined with filter paper fastened by double-sided
Pty. Ltd., Narrabeen, Australia) was used to determine the pastirglhesive tape. The thickness of the noodle was measured, and it
properties of the starch from different genotypes. A suspension @fas subjected to 75% deformation in compression mode at a
3 g (14% mb) starch in 25 g of accurately weighed distilled wateprobe speed of 1.00 mm/sec, using a cylindrical probe (38 mm) as
underwent a controlled heating and cooling cycle under constairt the method used by Kim and Seib (1993), but using a single
shear where it was held at®&for 1 min, heated from 8C to  cycle. The maximum force (g) to compress the noodle was noted
95°C at 6C/min, held at 95C for 5 min, cooled to 5 at as firmness while the negative force was noted as adhesiveness
6°C/min, and held at 5€ for 5 min (Fig. 1). Pasting parameters (g). A total of 12 texture determinations were made from each
of time from onset of pasting to peak viscosRy,{); temperature  batch of noodles and the two extreme readings were removed. The
at which peak viscosity was reachdtif,); peak viscosity (PV); cooking was replicated twice for each sample.
viscosity at the end of hold time at°@5 or hot-paste viscosity
(HPV); viscosity at the end of the hold time aftG®r cool-paste
viscosity (CPV); the stability ratio (HPV/PV) and setback ratio
(CPV/HPV) were recorded (Fig. 1). All tests were replicated

: 500 100
twice. Profile
Thermal Properties 5 4007 S
Gelatinization characteristics were determined using a Mettlel 2 ~
DSC-20 differential scanning calorimeter (Mettler-Toledo AG ~ 300 g
Instruments, Naenikon-Uster, Switzerland). Starch samples (2.:%‘ @
mg, db) were placed in aluminum crucibles. Distilled water was § 200 ¢ 3
added to make a 1:3 (w/w) starch-water ratio, and the crucible we g £
hermetically sealed. An empty aluminum crucible was used a: 100 F
reference. The gelatinization temperature (°C) parameters of ons
(To), peak Tp), conclusion {,), and enthalpyAH, J/g) were de- 0 . .
termined using software provided with the equipment. The rang © 2 4 € 8 101214 16 18 20 22 24 26
T, was calculated a$. — T,. All measurements were replicated Time (min)
twice.

Fig. 1. Typical sweet potato starch viscoamylographs showing the broad
. peak of 13b Tres Colores (solid line) and the narrow peak of V37-151
NOSOdle Erep?]ratlc?n inized h (955 h latini roken line). Position of peak viscosity (PV), hot-paste viscosity (HPV),

tarch wit ge atlnllze starch (95:5 raw starch to gelatinize d cool-paste viscosity (CPV) is indicated on the curve for V37-151.
starch) was mixed with water to 50% mc. The starch slurry Wagemperature profile using the right axis s indicated.

TABLE 11
Pasting Char acteristics of Sweetpotato Starch from 14 Genotypes?
Premp Pime PV HPV CPV

Genotype (°C) (min) (RVU) (RVU) (RVU) Stability Ratio Setback Ratio
P16 79.3 1.34 377 171 262 0.46 1.53

20 Caniang 78.3 132 409 147 232 0.36 1.59
UPLSP5 80.0 1.00 406 165 243 041 147

46 la 78.8 1.26 363 127 208 0.35 164
Bataan 82.8 1.40 417 178 260 0.43 1.46
Adams 3 79.2 131 329 137 228 0.42 1.66

13b Tres Colores 81.6 191 378 190 270 0.55 142
88ws623 80.3 157 420 186 274 0.44 147
93006 79.5 147 378 159 247 0.42 1.55
V37-151 80.1 111 412 145 234 0.35 1.62

26 Pariados 79.3 1.23 362 137 229 0.38 1.67
UPLSP1 83.2 154 331 154 256 0.47 1.65

G88 79.6 1.72 378 182 282 0.48 1.55
Binicol 84.1 167 428 203 284 0.47 1.40
Mean = SD 80.4 £1.8 1.4+0.25 384 + 32 163 + 23 251+ 23 0.43 £ 0.06 1.54 +0.09

2 All values are means of two replicate determinatidtss, = temperature at which peak viscosity was reacRggs = time from onset of pasting to peak
viscosity; PV = peak viscosity; HPV = hot-paste viscosity; CPV = cool-paste viscosity; RVU = Rapid Visco-Analyzer units.
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Statistical Analysis indicates that the associative bonding forces within the granules
A completely randomized design was used, and means were  are rather weak as compared to legume starches, which are strong
analyzed for significant differences using one-way analysis of even at high temperatures. In general, the extent of starch
variance. Where significant differences were found, Duncan’solubilization during pasting parallels the swelling pattern. How-
multiple range testR < 0.05) was used to separate means. Peaever the high-swelling characteristic of sweetpotato was not accom-
son correlation coefficients were calculated on pasting charactgpanied by high solubility. Solubility data reported for legume
istics, starch and noodle quality means. All analysis was dorgtarches ranges from 10 to 30% (Lineback and Ke 1975, Singh et
using the Statistical Analysis System version 6.10 for Windowsl 1989, Gujska et al 1994). Although no legume starch was ana-

(SAS Institute, Cary, NC). lyzed in this study, the solubility means fall within the reported
range for legumes. This was also consistent with Jin et al (1994),
RESULTSAND DISCUSSION who found solubility of=16% for sweetpotato and14% for
broad beans and mung bean, although their swelling pewdr (
Starch Samples g/g for sweetpotato and <10 g/g for the bean starches) were very

The starch samples had an average total starch content different. This anomalous behavior was also observed by Leach et
93.1%, ranging from 88.1 to 99.8% (Table 1), comparable to thal (1959), who found that despite its high and unrestricted swel-
results reported by Tian et al (1991), which ranged from 83.5 fding, potato starch was less soluble at any particular degree of
commercial sweetpotato samples to 98.7% for samples preparsdelling than other starches studied. It was postulated that the
in the laboratory. The highest starch content was in 13b Tres Colbending forces in potato starch granule are very tenuous but com-
res, and the lowest was in 88ws623 (Table I). A wide variation iparatively extensive, immobilizing the starch substance within the
amylose content was observed by Tian et al (1991), ranging frogranule even at very high levels of swelling. This speculation was
8.5 to 37.4%. The average amylose content of our sweetpotastso used by Bhattacharya et al (1972) to explain the low amylose
starch samples was 20.7%, ranging from 15.3% in Binicol teolubility in dwarf indica rice varieties that had high equilibrium
27.1% in Adams 3 (Table I). Differences between studies may bmoisture content like potato starch. This might also have been true
due to many factors such as genotype, environmental factorf@r the sweetpotato starches in this study.
starch processing, and methods of analysis. The pH of our
starches ranged from 5.9 to 6.8. Pasting and Gelatinization Properties

Swelling and solubility tests on starch provide evidence for the Generally, the pasting profiles of sweetpotato starches are Type
associative bonding within the granule. The extent of swelling caA defined as high-swelling starch characterized by high pasting
be plotted against pasting temperature to monitor the progressipeak followed by a high degree of shear thinning (Schoch and
relaxation of the bonding forces within the granule. This permitdaywald 1968). The most noticeable difference in pasting pro-
comparison of the relative bond strengths in starch and the terfiles of our genotypes was in the sharpness of the peak. Some
perature (i.e., energy level) necessary to cause relaxation (Leagbnotypes showed a broad peak almost like a plateau (Fig. 1).
et al 1959). The method employed in this study used only®2.5 Such differences were reflected in g,, and the stability ratio
(near boiling) to approximate conditions during the preparation ofHPV/PV) (Table Il). The averad®;. was 1.4 min, and the aver-
noodles. The mean swelling volume of the different genotypeage stability ratio was 0.43. For the sweetpotato genotypes evalu-
was 33.0 mL/g, in a fairly narrow range from 30.9 (in Binicol) to ated,P;. was highly correlated with stability ratio € 0.84,P <
35.2 mL/g, (in 20 Caniang) while mean solubility was 12.7%0.01). The 13b Tres Colores, with the highest observed stability
(ranging from 10.7% in 13b Tres Colores to 14.4% in V37-151)atio of 0.55 and the longe&;,. (1.91 min), had a very broad
(Table 1). Swelling volume was correlated £ 0.62,P < 0.05) peak, while V37-151, with the lowest stability ratio of 0.35 and a
with solubility of the starch. The swelling power at 902@%f Pime Of 1.1 min, had a distinct and sharp peak (Fig. 1). The aver-
legume starches were generally low and ranged from 9.3 to 20 gége peak viscosity (PV) was 385 RVU, ranging from 331 in
(Singh et al 1989, Gujska et al 1994, Jin et al 1994) compared WPLSP 1 to 428 RVU in Binicol. PV was significantly negatively
that of sweetpotato, which ranged from 24 to 33.3 g/g (Tian et aorrelated with amylose contemt£ —0.84,P < 0.01). Significant
1991, Jin et al 1994). The high mean swelling volume (33 mL/gjlifferences in HPV and CPV were also observed. The average HPV
of the sweetpotato starches in this study suggests higher swellimgas 163 RVU ranging from 127 in 46 la to 203 RVU in Binicol,
power as compared to that reported for legume starches. Thighile the average CPV was 251 RVU ranging from 208 in 46 la to

TABLE IV
TABLE |11 Texture and Cooking Quality of Sweetpotato Starch Noodles
Thermal Characteristics of Sweet Potato Starch from 14 Genotypes® from 14 Genotypes
T, Tp Te T, AH Adhesiveness  Firmness  Rehydration Cooking L oss
Genotype Q) Q) Q) Q) ) Genotype (C) 9 (%) (%)
P16 65.8 75.4 86.9 211 144 P16 6.6 299 200 15
20 Caniang 63.5 735 839 204 13.7 20 Caniang 5.3 182 273 1.7
UPLSP5 65.0 76.2 85.5 20.5 14.2 UPLSP 5 35 207 254 1.2
46 la 65.7 75.9 87.1 214 14.8 46 la 2.9 157 279 11
Bataan 68.2 76.7 87.7 19.5 14.2 Bataan 9.3 298 204 15
Adams3 63.4 74.5 84.9 215 125 Adams 3 5.1 245 226 19
13b Tres Colores 65.7 75.2 87.3 216 144 13b Tres Colores 9.8 437 186 14
88ws623 62.9 72.7 84.7 217 13.6 88ws623 5.2 312 215 14
93006 62.3 715 84.6 22.3 12.2 93006 4.4 239 247 1.8
V37-151 66.4 75.7 86.2 19.9 141 V37-151 5.7 136 290 14
26 Pariados 67.0 77.3 89.5 225 139 26 Pariados 6.7 224 242 1.6
UPLSP1 67.1 7.7 89.6 225 14.0 UPLSP 1 14.0 417 193 14
G88 62.1 710 87.7 25.6 13.7 G88 6.4 399 192 1.3
Binicol 64.8 76.7 89.0 24.2 15.8 Binicol 5.4 379 171 1.7
Mean+SD 65.0+18 750+20 86.8+18 21.8+16 14.0+0.8 Meanz*SD 65+23 281 + 98 226 + 3% 151+ 0.2
a All values are means of two replicate determinatidn€C) = temperature @ Each value is a mean of 12 determinations from two replicates
values at onset, peak, conclusion, and raAge= enthalpy. b Each value is a mean of 2 replicate determinations.
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284 RVU in Binicol (Table Il). The average Piem, Was 80.4°C
ranging from 78.3 in 20 Caniang to 84.1°C in Binicol (TableIl).
The gelatinization temperatures, as determined through DSC,
showed moderate variation. The average T, was 65.0°C (from
62.1°C in G88 to 68.2°C in Bataan). The average T, was 75.0
(from 71.0°C in G88 to 77.7°C in UPLSP 1). The average T, was
86.8°C (from 83.9°C in 20 Caniang to 89.6°C in UPLSP 1). The
average AH was 14.0 Jg (from 12.2 Jg in 93006 to 15.8 Jg in
Binicol) (Table I11). These results were comparable to values pre-
sented by Tian et a (1991). Sweetpotato has been reported to
gelatinize between 58 and 90°C, with a gelatinization enthalpy
between 10.0 to 16.3 J/g. Pien, correlated with the T, (r = 0.59, P
< 0.05), but vaues from the RVA were lower than those from DSC.

Evaluation of Starch Noodles

We used no additives in the starch (other than 5% gelatinized
starch) to determine differences in starch noodle quality resulting
from differences in native starch properties. Based on texture
analysis, a wide variation in firmness was observed among the
noodles produced from sweetpotato starch of different genotypes.
The average firmness was 281 g (from 136 g in V37-151 to 437 g
in 13b Tres Colores). The average adhesiveness of the noodles
was 6.5 g (from 2.9 gin46lato 14.0 g in UPLSP 1) (Table IV).
During cooking, the average rehydration (increase in cooked
weight) was 226% (from 171% in Binicol to 290% in V37-151),
and the cooking loss was quite low with an average of 1.51%
(from 1.1% in 46 lato 1.9% in Adams 3). The relative range of
variation in these two cooking quality traits was less than in the
other physical property tests (Table 1V).

Generaly pure sweetpotato starch is considered inferior, rela-
tive to other starches like mung bean, for the production of noo-
dles, and this is normally overcome at least partialy by additives
and other treatments. The formulation of sweetpotato starch often
includes the use of potash alum or the addition of elephant yam
flour to improve the quality of the noodle produced from it
(Timmins et al 1992, Jin et a 1994, Zhang 1995, Lin et al 1995,
Wang et al 1995). Lii and Chang (1981) defined the ideal type of
starch for starch noodle production as one with high amylose
content or high iodine affinity, restricted swelling, and a Type C
Brabender viscosity curve. The Brabender amylograph curves of
such starches shows no paste peak but rather a very high viscosity
that remains constant or continues to increase during the constant
temperature, constant shear cooking phase (Schoch and Maywald
1968). This pasting pattern can be observed in legume starches
such as lima bean, lentils, garbanzos, yellow peas, and navy bean
(Schoch and Maywald 1968), chick peas (Cicer arientum), and
field bean (Mcia faba L.) (Lineback and Ke 1975), azudki bean

(Migna angularis cv. Takara) (Tjahjadi and Breene 1984), pigeon

pea (Cajanus cajanus L.) and mungbean (Vigna radiata) (Singh et

a 1989), and pinto and navy beans (Gujska et al 1994). A Type C
pasting profile of starch was aso observed in some genotypes of
potato (Red Pontiac and Mainechip) with stability ratio of 0.95—

1.00 (Wiesenborn et al 1994). The starch noodle produced from
these was comparable to the quality of noodle produced from
mungbean starch (Kim and Wiesenborn 1996).

Correlations among cooking quality parameters, starch charac-
teristics, and the pasting attributes were calculated (Table V).
Firmness was significantly positively correlated Wiy, (r =
0.87,P < 0.01), stability ratior(= 0.95,P < 0.01), anPiem, (I =
0.64,P < 0.01). Firmness was negatively correlated to solubility
(r =-0.87,P < 0.01). Amylose content was correlated with PV (
=-0.84,P < 0.01) and with setback ratio £ 0.53,P < 0.05) but
not with stability ratio. High amylose content of starch has been
suggested as the major factor contributing to the nonexistence of a
peak, a high stability during heating, and a high setback during
cooling (Lii and Chang 1981, Jin et al 1994). However, findings
on potato starch (Wiesenborn et al 1994) imply that other factors
may be involved. For their potato genotypes, stability ratio was
somewhat correlated with phosphorus content (-0.38,P <
0.05), calcium and magnesium £ 0.38,P < 0.05), and (Ca +
Mg)/P ¢ = 0.43,P < 0.01), rather than with amylose content.
Tjahjadi and Breene (1984) compared the pasting profiles of
adzuki bean (amylose, 28.8%) and potato starch (amylose,
29.6%). The pasting profile of the bean starch was distinctly Type
C, while that of potato starch was Type A. However, Mestres et al
(1988) found that rice flour noodles and mungbean starch vermi-
celli had a starch network linked by junction zones (crystallites)
where only amylose-based components would be useful because
their melting points are >100°C (boiling point). Jin et al (1994)
indicated that it is the insoluble amylose that is more important
and better reflects starch noodle quality rather than the total amy-
lose content. Water-insoluble amylose correlated significantly
with pasting behavior and textural attributes of rice, and it was
established as a key index of rice quality (Shanthy et al 1980).
Amylose content is still one of the more difficult starch charac-
teristics to define and compare across studies, due to differences
in analytical methods and to genetic and environmental influences
on starch structure within and between species. The importance of
amylose on the structure of starch noodles has been established,
but it appears that physical characterization such as by viscoamy-
lography is a more practical and reliable method for predictive
quality evaluation.

Firmness was negatively correlated to rehydration capacity
(cooked weight)r(= —0.94,P < 0.01) and solubilityr(= —0.87,P

TABLE V
Pear son Correlation Coefficients for Physicochemical and Quality Attributes of 14 Sweetpotato Genotypes®
1 2 3 4 5 6 7 8 9 10 11 12 13 14

1 Ptemp e
2 time 0.46
3 PV 021 -0.02 R
4 HPV 0.61* 0.68* 0.55*
5 CPV 0.59* 0.73* 0.38 0.95**
6  Stability ratio 0.55* 0.84* -0.09 0.76** 0.81** - --
7 Setback ratio -0.51 -0.47 -0.69** —-0.91** —0.73** -0.59* - - -
8 Starch content  —0.05 0.19 -0.15 -0.14 -0.17 0.11 0.11---
9  Amylose content —0.44 —-0.05 -0.84** —0.57* -0.52* -0.01 0.53* 0.23---
10 Swelling vol. -0.38 0.58* -0.29 -0.69** —-0.64** -0.62* 0.66** -0.14 0.09
11 Solubility -0.58* -0.82** -0.12 -0.85** -0.87** -0.89** 0.68** 0.06 0.22 0.62*
12 Firmness 0.64* 0.87** -0.12 0.73** 0.83** 0.95** —0.47 0.01 -0.11 -047 -0.87*---
13 Adhesiveness 0.61* 0.45 -0.32 0.22 0.36 0.55* 0.01 0.27 -0.06 0.02 -0.40 0.66*
14 Rehydration -0.67* -0.75** 0.05 -0.77** —0.84** -0.89** 0.53* 0.10 0.16 0.52* 0.91** -0.94** —0.55* - --
15 Cooking loss 0.05 0.13 -0.11 0.02 0.06 0.06 0.06 0.31 0.06 -0.33 -0.11 0.04 0.02 -0.18

2 Premp = temperature at which peak viscosity was reachgg; = time from onset of pasting to peak viscosity; PV = peak viscosity; HPV = hot-paste viscosity;

CPV = cool-paste viscosity.
b= ** = significant atP < 0.05 and® < 0.01 respectively.
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< 0.01). No correlation was found between cooking loss and solu-
bility of the starch. No sensory evaluation was conducted, but it
has been shown that instrumental methods for the evaluation of
noodles are useful (Kim and Wiesenborn 1996). Sensory evalua-
tion is recommended to define the correlation of desirable
organoleptic quality attributes with instrumental characterization.
The cooking loss of the sweetpotato starch noodles (average of
1.51%) was generally lower than reported for mungbean starch,
which ranged from 2.93 to 7.68% (Lii and Chang 1981, Galvez et
al 1994, Jin et a 1994), and higher than values reported by Kim
and Wiesenborn (1996) for starch noodles from potato, which
ranged from 0.2 to 1.2%.

The firmness of the noodles was highly positively correlated
with some of the RVA pasting characteristics such as Pype (r =
0.87, P < 0.01), stahility ratio (r = 0.95, P < 0.01), HPV (r = 0.73,
P <0.01), CPV (r = 0.83, P <0.01), and Pien, (r = 0.64, P < 0.05).
Rehydration was significantly negatively correlated to Pype (r = —
0.75,P < 0.01), HPV = -0.77,P < 0.01), CPV (= -0.84,P <
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