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Quality Characteristics and Oxidative Stability of Rice Yackwa added with Yam Powder
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ABSTRACT

This study was carried out to evaluate the effects of yam powder addition (0~40%) on the quality characteristics and oxidative
stability of yackwa made with rice flour. While most rice flour (34.35%) had a particle size more than 250 pm, 75% of yam
powder had a particle size less than 65 pum. Width, height, and volume of rice yackwa added with yam powder increased
with increasing yam powder content. While L and b values of rice yackwa added with yam powder decreased with increasing
yam powder content, a value increased. Hardness and chewiness of rice yackwa added with yam powder increased as storage
period increased at 25C for 9 days, whereas they decreased with increasing yam powder content. In a discrimination test,
brown color, flavor, sweetness, and bitterness increased with increasing yam powder content, whereas hardness decreased. In
a preference test, taste, texture, and overall acceptance increased with increasing yam powder content. The acid and
thiobarbituric acid (TBA) values of rice yackwa added with yam powder increased as storage period increased. However, acid
and TBA values of the treated groups decreased with increasing yam powder content compared to the control group. Although
1,1-diphenyl-2-picryl hydrazyl (DPPH) radical scavenging activities decreased with increasing storage period, values increased
with increasing yam powder content. It was found that yackwa quality, preference, and oxidative stability increased during
storage with increasing yam powder content. From these results, addition of 40% yam powder would be the optimal conditions

for making rice yackwa.
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Table 1. Preparation of rice yackwa added with yam powder

Yam powder content (%)

Ingredients (g)

Control 10 20 30 40

Rice flour 100 90 80 70 60
Yam powder 0 10 20 30 40
Sesame oil 13 13 13 13 13
Honey 27 27 27 27 27
Makgeolli 18 18 18 18 18
Ginger juice 3 3 3 3 3

Salt 1 1 1 1
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Table 2. Condition of texture measurement

2%

Measurement Condition
Probe type 10 mm cylinder
Load cell 10 kg
Table head speed 60 mm/min
Distance 6.00 mm
Set value 5.00 mm
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Fig. 1. Particle size of rice flour and yam powder.

Data represent the means of three determinations.

47 Values with different superscripts are significantly different at
the p<0.05 by Duncan's multiple range test.

Table 3. Changes in width, height, and volume of rice yackwa added with yam powder

Yam powder content (%)

Variable
Control 10 20 30 40 F-value
Before frying 20.06+0.08"2  20.24+1.50° 20.39£1.31° 20.20+0.70 20.48+5.50° 1.49™
Xﬁl)l After frying 20.58+1.55% 20.45+2.97° 21.13+2.63° 21.94+2.87° 22.39+7.42° 17.60™
102.597 101.04 103.63 108.61 109.33
Before frying 10.09+0.63" 10.09+1.03° 10.18+1.44 10.13+1.44° 10.16+1.38" 0.45"
Iz:i};t After frying 11.310.85° 11.29+2.39¢ 12.39+4.11° 12.70:£4.45% 12.98+2.06° 26.18™
112.09 111.89 121.70 125.37 127.75
Before frying 5.00+0.82° 5.1340.85° 5.25+0.50° 5.38+0.48° 5.50+0.58" 0.35"
V(OILULI;IG After frying 5.45+0.42° 5.75:0.53° 6.63+0.62" 7.15£0.31% 7.830.57° 1522
109.00 112.09 126.29 132.90 142.36

™ p<0.001, ™ No significant.
D MeantS.D.(n=5).

? Values with the same letter in the row are significantly different at p<0.05 by Duncan's multiple range test.

3 (Size after deep frying size before frying)x100.
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Fig. 2. Color values of rice yackwa added with yam
powder.

Data represent the means of three determinations.
>4 Values with different superscripts are significantly different at
the p<0.05 by Duncan's multiple range test.
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Fig. 3. Changes in hardness and chewiness of rice yackwa
added with yam powder during storage at 25C for 9 days.
Data represent the means of 3 determinations.

#7¢ Values with different superscripts in the same storage time are
significantly different at the p<0.05 by Duncan's multiple range
test.
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Fig. 4. Result of discrimination test (A) and preference
test (B) of rice yackwa added with yam powder.
¢ Values with different superscripts on the bar are significantly
different at p<0.05 by Duncan's multiple range test.
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(Kim KM 5 2007). B A|xe vp 85 H7hek Aokatol
TBAZH= W& 8.77, 10% H7HE 7.76, 20% H7H 6.85,
30% M7 6.38, 40% H7HF 5.069] wo 2 277t 7
EShom, 20%9} 30% H7H7F ARSI, 40% H7He
TBAZ}7} 7H GEkth(p<0.05). vl 23S F71eh dofale]
TBAZh= A7713ke] S7Fgel wet S7kste] #7104
& tET 25.20, 10% H7H* 23.85, 20% A7H* 21.75, 30%
H7HE 2115, 40% H7HF 1650019 21k, 1097 2178k 40%
A74e] TBAZR: 59U A7 ti 27 Ho} vhol, v it
AP Al S8 =2 AYEA ske A @ 5 AU
-2 H71et f-2KPark BH 5 2012), ¥53} &
A (Kim KM 5 2007) % ¥ F2uvE 3
Oﬂ%‘@mm HI & 2010)01]&5 TBA7}= th=77}
A7713ke] —o~7}?§°ﬂ w2t TBAZE7E 57165t

Table 4. Acid value, TBA value, and DPPH radical scavenging activity of rice yackwa added with yam powder during

storage at S0C for 10 days

Storage time

Yam powder content (%)

(day) Control 10 20 30 40
0 €1.08+0.1192 €0.90+0.07° €0.82+0.03" €0.68+0.04% 50.51+0.08¢
Acid value 5 B1.5440.01° B1.30:£0.06" B1.10+0.03¢ B0.82+0.01¢ B0.68+0.03¢
10 A2.18+0.12° A1.73£0.13° A1.45+0.06° A1.23+0.05% £0.99:0.08¢
0 €8.77+1.84 ©7.76+0.34° €6.85+0.17° €6.38+0.24° 5.06+0.37¢
TBA value 5 B18.60+0.42° B14.23+0.49° B9 85+0.78° B9.17+0.33° 57.14+0.28¢
10 A25.2040.42° A23.85+0.21° A21.75+0.64° A21.1540.50° A16.50+0.40¢
0 10.46+0.64° A32.51+0.64¢ A50.29+0.95° £70.70+0.72° 88.70+1.03°

DPPH radical

scavengin;a‘i‘cctfvity 5 10.18+1.03¢ AB3() 630,88 ABS7 090,407 ABGR 95:+0,64° 87.10£0.43°
10 8.32+0.64¢ 529.02+0.50 B54.50+1.03¢ B64.68+0.16° 86.15+0.78

D MeantS.D.(n=3).

2 Values with different superscripts in the same row (*™°) and column(*~

range test.

©) are significantly different at p<0.05 by Duncan's multiple



27(3): 000~000 (2017) nl B ke Aokvtol F4 ST kg 311

ou, HrHEel digo] Fuktel wel gtasle] £ Azl
frAFstAtt.

8. DPPH Radical &M=

nh Eg A7 Aekate] #7377kl w2 DPPH radical
27%9] ZA3}= Table 49} 2t} DPPHE Bl w24 243} free
radical 2 gA+aEA ] o3 AR o] free radicale] A
A 5] F2 Ado] gAE = A St 2R
kst EdE At 7P Wol AMEE L e WY S
Blbo|tiKim KH 5 2011). A% T v} BihS Mgk 4
ok3}e] DPPH radical &7 40% H7F77} 88.70%= 7}
A E=9ka, WERTE 1046%2 71 2t Alg Aokule]
DPPH radical £&27%-2 #747|3te] S7 gl whe} 7hashed
1027 o= 40% ZB7FT 86.15%, 30% H7H 64.68%, 20%
A7 54.50%, 10% A7 29.02%2] o2 A3t
3} DPPH radical &7 v} ¥4 Hrlako] S71E+E
fre|H o ® ol 40% H7e] B TR 108y =
stk o9 2 Aih= vlol] i HsA SHEEe oa
(Chen YT & Lin KW 2007) v} &2 H7}eo] S7)glel uheh
DPPH radical 2275°] S7F=e o™, A77]te] F7lete]
T gE&ol| BlE)] B2 AAE S 7= AR AlRE U

sl F2ES H7Ke 71452 Joo SY 2013)2] DPPH ra-
dical 275 Az G 2% HF7F77) 78.50%A 2k, A 4
A F 69.09%= 7HAsk i, 23471 W2 2KKim KH 5 2011)
o] 2L 5% A7 Al A T 85.00%14 14 F47.15
%= Arastlch v 29 Feu A7 27 (Kim HY
T 2010), 319 FEE2 H7Fe 7 F<Joo SY 2013), %
7} Mz 2k Kim KH 5 2011)0l|A 2% H71Ego] S718
= DPPH radical 2452 S7H=E o] E Aol fARIIT

A3} wie] AnE FU|AI7 A} A7Eel v BES 10~
40% F7yato] AekaE Al %3

grekatel st M A 54 9 A7 Fo] g9
A o} A& S48kt A7l lEe= 250 umE
E3lslx] ok JA) 3435% = 71 Zol EHaEo] Ul
o} B2ko 65 nm ©]8ke] YETt 75.70% = B7HE YA
nlAlEtict wh B Hrhe Aekate] FFlel| wE Y],
o], Fulo] viske v} Eoe] Hriee] Skl ek &
oo F71eAthp<0.05). vl % Hrbgo] Flge
wheb Lk} bake 2Ast i, aghe S71st) v 2as
H7ver Aokate] Amet P #g71te] FIFg] wh
2t STkt o, nh B A 7hko] Skl wheh ti Tt

Hlal] fo) 4 02 Wsktpe0.05). AAAA} AT, AR,
Sk AP e v} B A7l S/1g) wet St
ol o

AA

il

% H7F7 Als Ak = 7P doEdoh vt 2 A
718 Akt 50TColA 1043 A% A 4b7kel TBAZR= A
7130l 7Rt wet Srtet o, vl 2 HUbe] &
7Vl whet izl Bls] f-ol 2 o' A5k th(p<0.05).
w3t A8 Zekule] DPPH radical &7 %5S A 47|37t &
71t whe} FhAstl o, v 2 Aok vjEete] St
ate 40% 7L 7P mskth o) o] Anpm N ek
Az Al vk B8E 40% H7Fehe Zlo] tjzTel vls) ot
2} 483t gbol] 3slulo] ddslx] @kan, Atslebd o] -4
3 H7 zHoz AlRHACH
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