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Characteristics of grain powder as a viscosity agent

Yoona Sul' and Jung-Ah Han"*
'Department of Food and Nutrition, Sangmyung University

Abstract For increasing both the viscosity and intake of calories and nutrients, four cereal powders: Goami (GR), waxy
barley (WBL), germinated brown rice (GBR), and oat (OT) were added to rice porridge, and the properties of the porridge
were compared with that containing a commercial thickener. Among the samples, the porridge with WBL showed the
highest viscosity, whereas that with GR showed the lowest. With regards to color properties, the porridge with GR showed
the highest whiteness, while those with OT or GBR had the highest yellowness, affecting the color of the rice porridge.
The viscosity level of porridges with cereal powders did not reach that of the porridge with the commercial thickener at
90-95°C; however, at 55-60°C, the viscosity of the porridge with cereals was enough to replace the commercial thickener.
With regards to organoleptic tests, the overall acceptability was mainly attributed to color, and there were no significant
differences in other properties. From these results, it seems that the cereal powders could be suitable substitutes for

commercial thickeners.
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Table 1. Addition ratio of each grain powder based on the viscosity of porridge containing commercial thickener

Rate of addition
STEP 1 STEP II STEP III
(corresponding to Syrup viscosity) (corresponding to Yogurt viscosity) (corresponding to Pudding viscosity)

'COM 0.5 pouch 1 pouch 2 pouch
GR 3.0% 6.0% 7.0%
WBL 3.0% 4.0% 5.5%
GBR 4.0% 5.5% 6.0%
oT 3.5% 5.0% 6.5%

'COM-commercial thickening agent; GR-Goami rice; WBL-Waxy barley; GBR-Germinated brown rice; OT-Oat. % amount is based on white rice

porridge (150 mL).

Table 2. Pasting properties of grain powder

Samples Peak viscosity (cP) Breakdown (cP) Final viscosity (cP) Setback (cP) Pasting temp. (°C)
'GR 27.0£1.4 - 215.2421.9¢ 146.7+13.4° 89.1+0.5
WBL 2367.5+37.7° 664.5+51.2° 3499.5+38.9" 1796.5+24.8" 85.0+0.0"
GBR 346.3+14.0° - 641.6+28.5° 227.1+£33.3¢ 83.0+0.0°
oT 1135.0+£32.7° 25.3+4.2° 2248.9+£13.4" 1138.9£0.7° 82.5+0.5°

GR-Goami rice; WBL-Waxy barley; GBR-Germinated brown rice; OT-Oat. Means with different letters within a column are significantly different

by Duncan’s multiple range test (p<0.05).
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Table 3. Color properties of rice porridge with different viscosity
agents at 60°C

Samples L* a* b*
'COM-1 62.42™ -0.62 -5.05°
COM-II 61.80" -0.63% -5.30°
COM-III 61.45" -0.77% -4.78"
GR-powder 93.37° 0.67° 9.46°
GR-I 65.99 -1.33% 296"
GR-II 71.85" -1.62" -0.151
GR-III 72.50¢ -1.69 1.61
WBL-powder 88.89° 1.35° 10.33¢
WBL-I 66.80! -0.48¢ 1.32¢
WBL-II 64.73' -0.45¢ 458"
WBL-IIT 69.392" 1.13 5.63"
GBR-powder 88.06° 1.13* 12.44°
GBR-I 67.75' -1.45¢ 1.84
GBR-II 67.35! -1.28% 347
GBR-III 69.70¢ -1.27% 439"
OT-powder 88.85¢ 1.18 13.20°
OTI 68.97" -1.43 331
OT-II 71.29" -1.18" 5.13¢
OT-II 73.02¢ -0.96° 7.53¢

'COM-commercial thickening agent; GR-Goami rice; WBL-Waxy
barley; GBR-Germinated brown rice; OT-Oat. *I, II, III mean the
corresponding viscosity step of rice porridge containing commercial
thickening agent 0.5, 1 and 1.5 pouch, respectively. Means with
different letters within a column are significantly different by
Duncan’s multiple range test (p<0.05).
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COM GR WBL
Fig. 1. Appearance of rice porridge containing different viscosity agents at step II (at 60°C). COM-commercial thickening agent; GR-

Goami rice; WBL-Waxy barley; GBR-Germinated brown rice; OT-Oat.
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Fig. 2. Viscosity of rice porridge with different viscosity agents at
90-95°C (A) and at 55-60°C (B). COM-commercial thickening
agent; GR-Goami rice; WBL-Waxy barley; GBR-Germinated brown
rice; OT-Oat. Step I, II and III mean the corresponding the viscosity
of porridge containing commercial thickening agent 0.5, 1 and 1.5
pouch, respectively. Means with different letters are significantly
different by Duncan’s multiple range test (»<0.05); ns means not
statistical significance.
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Table 4. Sensory properties of rice porridge containing different viscosity agents at step II viscosity

Samples Overall preference Color Taste Flavor Off flavor Viscosity
'COM 4.11* 4.68° 379" 3.89™ 2.37"% 4.58"
GR 3.88° 4.41° 3.65 3.94 2.53 4.94
WBL 276 3.29° 2.82 3.59 3.00 4.65
GBR 2.75° 3.88%® 2.69 3.50 3.00 4.38

oT 2.78° 3.17° 2.83 4.11 2.56 4.39

'COM-commercial thickening agent; GR-Goami rice; WBL-Waxy barley; GBR-Germinated brown rice; OT-Oat. Means with different letters (a-
d) within a column are significantly different by Duncan’s multiple range test (p<0.05); ns means not statistical significance.

ZHSHAL
A TRE 2t IAEE T B B AR

=

WAL A= Table 40l UERTE ANEAQl ASee A
FHA olnlE ek AlE7F ZEE], doldn], Fgd
HJ3] E=dAIN, BE AR tisiA g, &, olF = oA Aol
£ Ho|x] yth Me] A9 Alg ZHA} o) A AIFEI}
7V w& HAsEE Bon AR A A7 EY i A
S oo Hlg] ooz WkEd ol Fig 194 He wh
to] H7} FFe] Mol YFE vAH Ase] FreRl =
Aoz get Aog vletdET). Park 5(2012)2 200 <]
2 XA} 654 o] AFEHLRJNES PSR 559 A
SRA v 5 5A4E Hrist A 200 AlFel o
FASIE dSlo, RIS AS AR ZF Aols FHEHA] &
SI9EH], ol AIE Aol tg RIFEIF =050 Az om
w7] wjZolglx drge vl o) Jin 5017 SHAZE AL
H 71EEso] e e /A o, k9l v BsAE E
I F7te] RizkerE "ol ztel7t gle AoRE HIHETL B
2% v ek 2 AdAS, Al SEAe} etnE Akt F
A8 AAA] AE=rt 7P kA 2 99 R /M AUt
S Ao AAoR Uton o Aole F2 A
Aoz HolAuh AA| AslE#TAde] e =AU
= 2 o7t g FA AAE F erz o]ydt ¥FEC] F
3] Al SHAE tAstA A S AR JuE &
[e]

—
yu—

"

o
£

o

)

ok
o

71915

¢

kO

FO{I
X
©
12
o
v}

A71EE VIFe g ool g
Ak A 052 F7 A, 5 1A A
T2 A7 YaEiME Zobr] 3%, FH 3%, woldn| 4%, A7
3.5%% FH7Wlok skar, Al SRA 129 sldshE H= 29
o] =™ Jol] 6%, HAEE] 4%, Woldn] 5.5%, AT 5%
£, 2329 dgshes A 3= Zoln] 7%, ZHE] 55%,
oFdm] 6%, AZl 6.5%E HA7RIoF =2 F YA 20
g ZHA AR Axe gEou, wida AFess
3k 55-60°CAME AT ZAAE hAIE7] o T2 A=E
ATt BSAANEH AAF Az F2 A 79sE51oH,

HES Wad A,

1=

R

il
1
o}

8RAEL #FH EA Zo|7t gle=
7 o] 20-30thEtt W7kalR]
2]

Al

Ao e i

oro
1%

L)
Aoz et

References

Aman P, Graham H. Analysis of total and insoluble mixed-linked (1
—3),(1 >4)-B-D-glucans in barley and oats. J. Agr. Food Chem.
35:704-709 (1987)

Baek JY. A study on the characteristics of dysphagia of older adults
with neurologic disorders. J. Korean Soc. Occup. Ther. 15: 51-54
(2007)

Bisch EM, Logemann JA, Rademacker AW, Kahrilas PJ, Lazarus
CL. Pharyngeal effects of bolus volume, viscosity and tempera-
ture in patients with dysphagia resulting from neurologic impair-
ment and in normal subjects. J. Speech Lang. Hear. Res. 37:
1041-49 (1994)

Chen PH, Golub JS, Hapner ER, Johns MM. Prevalence of perceived
dysphagia and quality-of-life impairment in a geriatric population.
Dysphagia 24: 1-6 (2009)

Dantas RO, Kern MK, Massey BT, Dodds WJ, Kahrilas PJ, Brasseur
JG. Effects of swallowed bolus variables on oral and pharyngeal
phases of swallowing. Am. J. Physiol. 258: 675-681 (1990)

Hamlet S, Choi J, Zormeier M, Shamsa F, Stachler R, Muz J, Jones
L. Normal adult swallowing of liquid and viscous material: Scin-
tigraphic data on bolus transit and oropharyngeal residues. Dys-
phagia 11: 41-7 (1996)

Han SH, Oh MS. A comparative study on quality characteristics of
Jook (traditional Korean rice gruel) make of imported and
domestic rices (Chunchungbyeo). Korean J. Food Cook. Sci. 17:
604-610 (2001)

Jeong HC, Ji JL. Quality characteristics and dough rheological prop-
erties of pan bread with waxy barley powder. Culi. Sci. Hos. Res.
19: 119-135 (2013).

Jin HK, Kim BK, Han JA. Development and characterization of
thickeners using natural materials. Korean J. Food Sci. Technol.
49:229-234 (2017)

Joung HS. Quality characteristics of paeksulgi with added barley
powder. J. East Asian Soc. Diet. Life 18: 974-980 (2008)

Kalueff A, Nutt DJ. Role of GABA in memory and anxiety. Depress.
Anxiety 4: 100-110 (1996)

Kim JY, Kim JB, Yi YH. pH, moisture, solid, total sugar, amylose,
viscosity, spreadability and color of puffed rice powder added
Tarakjuk. Food Eng. Prog. 13: 159-162 (2009)

Kim HA, Lee KH. The quality characteristics of muffins made with
various cereal powders in dietary fiber. J. East Asian Soc. Diet.
Life 21: 888-896 (2011)

Lee JE, Kim W, Kim BS, Jang SJ, Kang SY, Kim HJ, Lee CY, Lee



7

1

MJ. Nutritional assessment of geriatric stroke patients in a reha-
bilitation hospital. J. Korean Acad. Rehabil. Med. 30: 604-610
(2006)

Lee JA, Park GS, Ahn SH. Comparative of physicochemical and
sensory quality characteristics of cookies added with barley and
oatmeals. Korean J. Food Cookery Sci. 18: 238-246 (2002)

Lee C, Shin JS. The effect of dietary fiber content of rice on the on
the postprandial serum glucose response in normal subject.
Korean J. Food Nutri. 15: 172-177 (2002)

Morrison WR, Tester RF, Snape CE, Law F, Fidley MJ. Swelling
and gelatinization of cereal starches: Some effects of lipid-com-
plexed amylose and free amylose in waxy and normal barley
starches. Cereal Chem. 70: 385-391 (1993)

Newman RK, Newman CW, Graham H. The hypocholesterolemic
function of barley B-glucans. Cereal Foods World 34: 883-886
(1989)

Ney D, Weiss J, Kind A, Robbins J. Senescent swallowing: Impact,
strategies and interventions. Nutr. Clin. Pract. 24: 395-413 (2009)

ol =X az} 613

Park JW, Oh GR, Park YS. Comparison of the thickeners used in
dysphagia treatment. J. Korean Dysphagia Soc. 2: 67-72 (2012)

Roy N, Stemple J, Merrill R, Thomas L. Dysphagia in the elderly:
Preliminary evidence of prevalence, risk factors, and socioemo-
tional effects. Ann. Otol. Rhinol. Laryn. 116: 858-865 (2007)

Son YK, Baek SB, Lee CW, Kim HS, Suh SJ, Hwang JJ, Nam JH,
Kim JG. Effects of physicochemical characteristics on palatability
of Korean waxy barley cultivars. Treat. of Crop Res. 5: 387-392
(2004)

Sopade PA, Halley PJ, Cichero JAY, Ward LC, Hui LS, Teo KH.
Rheological characteristic of food thickeners marketed in Austra-
lia in various media for the management of dysphagia II. Milk as
a dispersing medium. J. Food Eng. 84: 4-15 (2008)

Steele CM, Lieshout PH, Goft DH. The rheology of liquids: A com-
parison of clinicians’ subjective impressions and objective mea-
surement. Dysphagia 18: 82-95 (2003)

Yoon HY. Diet modification for dysphagia in oral phase associated
with aging. J. Korean Dysphagia Soc. 6: 20-24 (2016)



