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Quality Characteristics of Cream Soup Containing Rice
Starch and Guar Gum
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Abstract

The quality characteristics of cream soup containing 5% w/w rice starch replaced with varying levels (10-30% of
rice starch) of guar gum as thickening agents were investigated to develop a new cream soup formulation. Rapid
visco-analysis (RVA) showed that the replacement of guar gum with rice starch significantly lowered the pasting
temperature and increased the peak, trough, breakdown and final viscosities. Guar gum also lowered pasting tem-
peratures in cream soup formulation and resulted in increased pasting viscosities. Rice starch with guar gum slightly
increased the moisture content of the cream soup. As the guar gum substitution increased, the lightness (L value)
slightly decreased, while the yellowness (b value) increased. Apparent viscosity measured in the cooked cream soup
containing rice starch was somewhat lower than those containing potato, sweet potato, tapioca, and wheat starches,
while increasing gradually with increased guar gum replacement levels. Sensory evaluations showed that the overall
acceptability score of cream soup containing rice starch was 6.7 on a nine-point hedonic scale and comparable to
soups containing potato, sweet potato, wheat, and tapioca starches with scores ranging from 6.2 to 6.9. The rice
starch cream soup was reported to have a soft and clean taste. Guar gum replacement up to 15% appeared to
improve the sensory characteristics of rice starch cream soup including appearance, flavor, mouthfeel, and overall

acceptability.
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Table 1. Basic formula for cream soup.

Ingredients Ratio (%, w/w)

Wheat flour 33.3
Corn flour 18.7
Starch 5.0
Dried milk cream 20.3
Glucose 33
Sucrose 5.0
MSG 2.0
Salt 4.0
Dried whey 4.0
Soup base 4.4
Total 100
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Table 2. Physicochemical and rheological properties of cream soups with different starches.

Color value
Starch Moisture (%) pH Viscosity (cP)
L a b
Corn 91.07%h 6.19 63.71 -2.30 6.28" 200.17°
Waxy corn 91.24 6.24 63.67 -2.31 5.86" 227.67%
Potato 91.26 6.26 62.73 -2.27 5.74® 234.40°
Sweet potato 91.00* 6.19 62.67 -2.23 5.65° 227.93%
Tapioca 90.85° 6.22 63.23 -2.31 5.81® 215.20°
Wheat 90.96 6.23 63.47 -2.24 5.87® 217.40°

DValues with the same superscript within a column are not significantly different by Duncan's multiple range test (p<0.05).
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Table 3. Sensory characteristics of cream soups containing different starches.

Starch Appearance Flavor Taste Mouthfeel Overall acceptability
Corn 6.21 6.04 6.04 6.50™" 6.36
Waxy corn 6.64 6.07 6.21 5.79° 6.20
Potato 6.86 6.61 6.43 6.86" 6.91
Sweet potato 6.46 6.14 6.11 6.93% 6.43
Tapioca 6.29 6.00 6.61 6.68™ 6.82
Wheat 6.43 6.21 6.79 6.57" 6.54

YValues with the same superscript within a column are not significantly different by Duncan's multiple range test (p<0.05).
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Table 4. Pasting properties of rice starch substituted with different levels of guar gum.

Levels of guar gum (%) Pastir:)g Viscosity RVU)
temp. (°C) Peak Trough Breakdown Final Setback
Control (100% rice starch) 72.20*Y 265.79° 108.42° 157.38° 202.52¢ 94.10%
5% 72.61° 462.58° 194.35% 268.23 239.33¢ 44.98°
10% 61.26 665.12° 225.23¢ 439.90° 317.63° 92.40%
15% 51.06° 706.06* 237.50° 468.57 363.33° 125.83%

DValues with the same superscript within a column are not significantly different by Duncan's multiple range test (p<0.05).
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Table 5. Pasting properties of cream soup samples containing rice starch and guar gum.

IRE,

V= _4
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trough A%, AFHA == 7tz
Al ol el dAlgE
& 149.75-208.19 RVA
7} A a2 =7}
=7 ]—O]'A}\—D:] setbackS Tk =7}
sh= AgeldT) ol S

HAEE o] 83t 3= A|2H]
I3 EE HFI Ho|AE

HAEE Z7M17] A3K(Ravindran & Matia-Merino, 2009)$}

; Viscosity (RVU)
Ratio (%)" pasting b _
temp. (°C) Peak Trough Breakdown Final Setback
50:0 84.459 128.47¢ 84.30° 44.17¢ 179.78° 95.47°
45:05 83.37% 149.75¢ 93.25°¢ 56.50° 190.25¢ 97.00°
4.0:1.0 81.00" 172.97 106.30° 66.67° 214.67° 108.36°
35:15 79.88° 208.19° 124.72¢ 83.47° 241.25° 116.53*
DThe ratios of starch:guar gum in soup formulations.
DValues with the same superscript within a column are not significantly different by Duncan's multiple range test (p<0.05).
Table 6. Physicochemical and rheological properties of cream soups containing rice starch and guar gum.
. Moisture Color value .
Ratio (%)" H Viscosity (cP
( 0) (%) p L a b y( )
50:0 91.27 6.22 63.36™ -2.19 6.36 206.97°
45:05 91.39 6.21 62.87% -2.21 6.12 218.07*
4.0:1.0 91.38 6.22 62.16™ -2.17 6.11 246.40™
35:1.5 91.43 6.21 61.92° -2.17 6.02 264.10°

UThe ratios of starch:guar gum in soup formulations.

PValues with the same superscript within a column are not significantly different by Duncan's multiple range test (p<0.05).
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Table 7. Sensory characteristics of cream soups containing rice starch and guar gum.

Ratio (%)" Appearance Flavor Taste Mouthfeel Overall acceptability
50:0 6.76 6.75 6.43" 7.01 6.70
45:05 6.88 6.88 6.81% 7.36 6.93
40:1.0 7.10 7.03 6.75™ 7.14 7.11
35:1.5 7.17 6.76 7.17° 7.23 7.17

DThe ratios of starch:guar gum in soup formulations.

DValues with the same superscript within a column are not significantly different by Duncan's multiple range test (p<0.05).

A APSE| SEFRL 9127%g om A ARe] AN
2 polp oz tAlsked(10, 20, 30%) A FE APSZ o)A

91.4% Fr=2 ok w7 Yehgtoy #2)#el AfelE He
AE stk 2 AR $29 pHE 6.19~623] HIIZ ¥
Aol 7k ek, A gz] A=A ol g H7ekA] o
A AR WS ARGtz A Lte] 63.60190.0H o
= B A ARGl Alxd Az Lkl 62.67-63.71
] W <|(Table 2)°1 Slof Z@F2e| FErt M ou
Tobz el thA o] Skl w2t Latol 62.87~61.92 A
Sk 7B Eelih & il Fob el thAlge] Skl wt
2k A"z bk o Faste] AT Hashs 7
ol ot F2lH <l Zpo] & HolA] B3kt

—

e

os]
=)
o
=R
=)
o,
o,
2
kil
-y
i
>
>
oo
ol
o,
£
e
ox
o
iy,
)
rir
H
S
o
(@)
=2
=

A7FsIA] & tl 2704 206.97 cPo] 21, ©]& Table 2
of et &5 g AU A-Fz R oF 2940
v 27}, A, ) B o7 AR ARSSte] Alxd A
daze] Hrof vigiN e thid WA YEET 2 diE
APz HE= o] A Fo| Sl wet 10%
A =4 218.07 cP, 20% 246.0 cP, 30%°114] 264.10 cP
2 Z713sF9t. Brookfield A =Al0] 23t & HE IHF
Zo] HEE RVAR 4% 2 i ATz A|2=dHA
TFol el Ao Skl wel AP HolAE
AE7t 34 371 BolE 42 I(Table 59t YA
S

A MR 9 Fotd HUt 3=l AN 8Y
APz o] wf ol AHE-3H & o] ol S tiA| st
Az AP53L o] A543 7 23K (Table 7), 2 AERS H7}

. polde thAlE & A APFEe] oBe B AR
ag5zel Hlal thi Egkom ol Foldel A Fel
Z7hgl whet g 5Ee] o] AAH L HwTt F7hete]
e 7 5Ae] Folily] MEOR AT Tl e
Y5zl Fol W P FA Wgror), woldE AE
7} ENEEE F O AT W Yepllel, ool
7ol wet Z@Se] Bk A5t B eksth Folze)
A7V vl APH GBS F7] ks FEe] Aol

et wAAE @A} 1540 9 FE Ao A
299t Tolde AR AYFEY Yoo wEe
10% A FEA 7Hd Ekow T olgelA] oz R
she AFol Yol FET} ofi= o] B o= EokA HH ¢
ol o] Wold F Age PAANFAL. AYF
Zo A JEEE AAE APSE dzo] v

ok 30% A FZA] 2o AR JeERf o B
Aol ofsf ze] vt 9o= Fo]H<l xel7t fle Ao
2 2450,

Wt AYFEZ A X Ao TIAEA] 2 Ao AL
ST AES WIS B ARl Blsl F2 o] EolA]A]
3 2 gl ok 30%7HA WAl e s A
Ax A a3z dsa 71sAe S 2

Ve AAE FUA

[

(]

iy -2

of ¥ §2 rlo
o

oo -y Rl
o |kl

G ZALAT 2 AR oIS A(10-30%)

7I(RVAYE AH&-ste] SA7F A3} Fopzie] ARgol] Ssh)
A&7 SobA AL HIAE, trough =, HASHE T

7otk AdeZe] FR FF2 & ARl TordE
10~30% 02 thAld Azl A ofh =] Yehst
on] A gopge] iAol SRl wet BTt
oF AaSATE A AE Pz e S55 AR
S FUK FEEn ot e Wil 3, el E,

Epl 07k AR-S AHgtel A% AYFIA v E o
2 v bt om, a el Folel REAQ iAo



234 =83} -

References

AOAC. 1995. Official Methods of Analysis. 16th ed. Association
of Official Analytical Chemists, Washington, DC, USA.

BeMiller JN. 2011. Pasting, paste, and gel properties of starch-
hydrocolloid combinations. Carbohyd. Polym. 86: 386-423.

Haase N, Detmold JP. 1996. Properties of potato starch in relation
to varieties and environmental factors. Starch 48: 167-170.

Kim HS, Patel B, BeMiller JN. 2013. Effects of the amylose-
amylopectin ratio on starch-hydrocolloid interactions. Carbohyd.
Polym. 98: 1438-1443.

Kim DS. 2012. The quality characteristics of powder pumpkin
soup by different varieties of pumpkins and addition ratios.
Korean J. Culinary Res. 18: 65-76.

Kim JM, Rho YH, Yoo YJ. 2004. Quality properties of cream
soup added with chungdong pumpkin and sweet pumpkin. J.
Korean Soc. Food Sci. Nutr. 33: 1028-1033.

Lee SY, Jung CS, Yoon HH. 2003. Sensory characteristics of
cream soup prepared with rice flour Korean J. Soc. Food Cook-
ery Sci. 19: 723-728.

Lee HM, Lee YT. 2013. Pasting properties of corn, potato, sweet
potato starches and wheat flours with partial rice starch substitu-
tion. Food Eng. Prog. 17: 238-244.

Lumdubwong N, Seib, PA. 2000. Rice starch isolation by alkaline
protease digestion of wet-milled rice flour. J. Cereal Sci. 31: 63-
74.

Mitchell CR. 2009. Rice starches: Production and properties. In
Starch Chemistry and Technology. BeMiller J, Whistler R (eds).
Academic Press, London, UK, pp. 569-577.

ologel

Mason WR. 2009. Starch use in foods. In Starch Chemistry and
Technology. BeMiller J, Whistler R (eds). Academic Press, Lon-
don, UK, pp. 773-782.

Mudgil D, Barak S. 2013. Composition, properties and health
benefits of indigestible carbohydrate polymers as dietary fiber:
A review. Int. J. Bio. Macromlecules 61: 1-6.

Oh YS. 2007. Quality characteristics of snow crab cream soup
with yam and potato as a thickening agent. Korean J. Culinary
Res. 13: 112-118.

Oh YS, Choi SK, Rha YA. 2007. Quality characteristics of pump-
kin cream soup adding rice powder as a thickening agent.
Korean J. Culinary Res. 13: 44-53.

Park SY, Pyo SJ, Joo NM. 2010. Optimization of mixing condi-
tion of cabbage cream soup. Korean J. Food Culture 25: 54-60.
Park SH, Lee JH. 2007. The quality characteristics of cream soup
prepared with mulberry leaf powder. Korean J. Food Cookery

Sci. 23: 601-608.

Ravindran G Matia-Merino L. 2009. Starch-fenugreek (7rigonella
foenum-graecum L.) polysaccharide interactions in pure and
soup systems. Food Hydrocolloid. 23: 1047-1053.

Rosell CM, Yokoyama W, Shoemaker C. 2011. Rheology of dif-
ferent hydrocolloids-rice starch blends. Effect of successive heat-
ing-cooling cycles. Carbohyd. Polym. 84: 373-382.

Shi X, BeMiller JN. 2002. Effects of food gums on viscosities of
starch suspensions during pasting. Carbohyd. Polym. 50: 7-18.
Singh N, Singh J, Kaur L, Sodhi NS, Gill BS. 2003. Morphologi-
cal, thermal and rheological properties of starches from different

botanical sources. Food Chem. 81: 219-231.

Song JY, Kwon JY, Choi J, Kim YC, Shin MS. 2006. Pasting
properties of non-waxy rice starch-hydrocolloid mixtures. Starch
58: 223-230.

Wongsagonsup R, Pujchakarn T, Jitrakbumrung S, Chaiwat W,
Fuongfuchat A, Varavinit S, Dangtip S, Suphantharika M. 2014.
Effect of cross-linking on physicochemical properties of tapioca
starch and its application in soup product. Carbohyd. Polym.
101: 656-665.

Yamamoto K, Sawada, S, Onogaki T. 1973. Properties of rice
starch prepared by alkali method with various conditions. Den-
pun Kagaku 20: 99-104.

Yoo D, Kim C, Yoo B. 2005. Steady and dynamic shear rheology
of rice starch-galactomannan mixtures. Starch 57: 310-318.



