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Quality Characteristics of Waffles Containing Added Coconut Extract
Sat-Byul Kim, Kyung-Hee Lee*

Department of Food Service Management, Kyunghee University, Seoul, Korea

Abstract

This study examined the quality characteristics of waffles made with coconut extract. Waffles were prepared with the
substitution of 25, 50, 75, 100, and 125% of coconut extract. The viscosity of the batter tended to increase with increasing
ratio of coconut extract, whereas the spreadability measures were not changed significantly. The baking loss rates tended to
increase with increasing ratio of coconut extract while the moisture contents were not changed significantly. The L-value and

b-value decreased but the a-value increased. TPA showed that the hardness, springiness, chewiness, cohesiveness, and

gumminess tend to increase with increasing amount of coconut extract while the resilience was not changed significantly.

The results of the sensory evaluation showed that waffles made with 100% coconut extract were the most preferable in

appearance, flavor, taste, texture, and overall acceptability.
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<Table 1> Formulas for waffle with coconut extract

Ingredients(g) CON"Y CE25? CE50 CE75 CE100 CEI25
Flour 200 190 180 170 160 150
Egg & milk powder (egg3:milk5) - 10(5)” 20(10) 30(15) 40(20) 50(25)
Egg & milk mixture (egg3:milk5) 400 350 300 250 200 150
Coconut extract - 50 100 150 200 250
Water - 15 30 45 60 75
Sugar 50 50 50 50 50 50
Salt 125 125 125 125 125 125
B.P. 2.5 2.5 2.5 2.5 2.5 2.5

DCON: Coconut extract 0%
2CE25-CE125: Added coconut extract 25, 50, 75, 100, 125%
I ): % of egg and milk powder
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<Table 2> Measurement Condition for the Waffle Texture

Mode Force
Option T.P.A (Texture Profile Analysis)
Probe P20 mm diameter cylinder (SMS P/20)
Pre-test speed 5.0 mm/s
Test speed 5.0 mm/s
Post-test speed 5.0 mm/s
Distance 15.0 mm/s
Time 5.00 sec
Trigger Force 50¢g
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<Table 3> Viscosity and Spreadability of waffle batter added with coconut extract

Coconut extract (%)

CONV CE25? CE50 CE75 CE100 CEI125 F-value
Viscosity (cp) 90.14+0.3° 90.46+0.9° 91.11%0.7¢ 93.84+1 4" 95.90+1.2° 96.44+1.2 49 4%
Spreadability (cm) 13.06+0.1 13.05+0.0 13.14+0.1 13.26+0.1 13.02+0.2 13.15+0.7 0.707

Mean£SD, ***p<0.001

DCON: Coconut extract 0%

2CE25-CE125: Added coconut extract 25, 50, 75, 100, 125%

*Means denoted in a row by the same letter are not significantly different (p<0.05)

<Table 4> Baking loss rate and Volume of waffle added with coconut extract

Coconut extract (%)

CONV CE25% CE50 CE75 CE100 CEI25 F-value
Baking loss 17.25+0.9¢ 17.88+0.5¢ 19.88+0.6° 20.88+0.8* 20.88+1.4% 21.840.9° 15.99%*
Volume 315.6+1.5° 335.2+0.9 326.4+1.3 318.4+0.7% 314.2+0.9° 306.3+1.2¢ 93.04%**

Mean+SD, ***p<0.001

YCON: Coconut extract 0%

2CE25-CE125: Added coconut extract 25, 50, 75, 100, 125%

*d\Means denoted in a row by the same letter are not significantly different (p<0.05)
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<Table 5> Hunter's color value of waffle added with coconut extract

Samples L a b
CON"Y 61.8+1.1° 334224 34.441.4%
CE25? 51.0+0.6° 6.1+1.2° 33.240.8%
Coconut CE50 46.1+£1.3¢ 91406  32.8+0.3*
extract CE75 42609  10.5+03®  30.9+1.4°
CE100 37.5£0.4¢  10.8+14%  27.1+0.5¢
CEI125 36.240.5°  12.7+1.2% 26.3+0.94
F-value 325.1%%* 20.6%+* 32. 1%+

Mean£SD, ***p<0.001

DCON: Coconut extract 0%

2CE25-CE125: Added coconut extract 25, 50, 75, 100, 125%
“*Means denoted in a column by the same letter are not significantly
different (p<0.05)
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<Figure 1> Moisture contents of waffle added with coconut extract
CON: Coconut extract 0%
CE25-CE125: Added coconut extract 25, 50, 75, 100, 125%
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<Table 6> Texture properties of waffle added with coconut extract

Coconut extract (%)

CONY CE25? CE50 CE75 CE100 CEI25 F-value
Hardness (g/cm?) 214.8+4.0° 288.5+1.3° 312.5+2.6° 327.146.9 338.0£3.0° 386.5+2.1° 11.196%**
Springness (%) 1.0120.05° 0.99+0.0° 1.03£0.09° 1.85+0.5 2.30.6® 2.4£0.5° 13.854%#*
Chewieness (g) 184.743.5° 243.9+8.1° 267.6£2.6° 509.3+1.1° 724.6+1.8° 830.7+1.1° 35.841 %+
Cohesiveness (%) 0.85+0.02" 0.85+0.03" 0.82+0.03¢ 0.87+0.05% 0.92+0.02a 0.89+0.04% 4.323%*
Resilience 0.55:0.06 0.55+0.05 0.53+0.03 0.58+0.06 0.58+0.04 0.610.07 1.146
Gumminess (g) 181.4+3.3¢ 244 4+7.7° 258.8+1.7° 283.3+4.9" 310.742.1% 345.143.3 17.489%+*

Mean£SD, ***p<0.001

DCON: Coconut extract 0%

2CE25-CE125: Added coconut extract 25, 50, 75, 100, 125%

*Means denoted in a row by the same letter are not significantly different (p<0.05)

<Table 7> Sensory evaluation for preference test of waffle with different levels of coconut extract

Coconut extract (%)

CONV CE25% CE50 CE75 CE100 CEI25 F-value
Appearance 4.4+12¢ 4.9£1.0% 4,741 3% 52+1.2% 5.4+0.8° 4.5£1.0™ 2.322%
Flavor 3.3+0.8¢ 52+0.9® 4.2+1.0° 5.2+0.6™ 5.6£0.5° 5.0+0.9° 19.97#+*
Taste 3.2+0.9°¢ 4.7£1.1% 4.1+1.1° 52407 54412 4.9+0.9* 11.69%**
Texture 3.6+1.24 5.1£0.9® 4.4£1.2° 5.2+0.8" 5.6£0.6° 4.85+0.9 9.04%**
Overall acceptability 3.0+1.1¢ 4.75%1.0% 425£1.1° 5.3+0.8 5.7+0.6" 45+1.1¢ 17.40%%*

Mean+SD, ***p<0.001

YCON: Coconut extract 0%

2CE25-CE125: Added coconut extract 25, 50, 75, 100, 125%

*d\Means denoted in a row by the same letter are not significantly different (p<0.05)

T-(Choi et al. 2008), HAEZS H71sE 9= Alo]| =9 Al YeRdth 3R FEE0] 25, 50, 125% 017 &2
#3 AF(Kim et al. 2009), 4 B H713E o= FEEo| S0/ ¥ txT Hthe %oy FEE0
Alolze] et AF-(Kim 2011)M %= A, W3d, A2 75%2F 100% Eo17F 21 B} 9 Jrks whom Ag7k &
o] F7lsllem, ol HUtEE FAIER Qs vkse] we ztol& YERA] ettt EFAR] 7S =M= 100% 25
I F 71E WS wellste] BEES AT YiE W FEE0] H7ke %01 Fo)H oz 7P EA UERS
g dda groam Alo|ae] B FF§S mxIZlo] M I oo R 75% H7bE oFEe] VIEETF =% A5
2}al STk ek HAANE Hrkek 28R Aol Ak Hs A7FHA] 2tz 7P WdTh oo ® 9E9
A7 (Chung & Kim 20090714 k=, A2/do] S8z iﬁbﬂ FEES AT ABS 75-100% HHA H7HEA
edo] A frolF e R Frkeld Al#AAdel A gsitiar S o 71557 2L oE AL s A & AN
st & ATe] Ze AU FEE] Hrige] FU1E U% S5 ZZ%«] Fo] YAHFTEL AAY AUAA &
of wgt A== Ald F el ol Tkl = *e W 7|EEF oAl A & ATk
L7HRe] Fhego] gol|A] o] FFEl] &gt WsE W) x}ol*‘% Arte] AF}<Table 8>04 Ae] e+
o EH ofFe] YixAo] dush ef&o] oot 277 7P wol A S YEillon H3y FEEC] 3
S QA fFolH o SISkl weh AlBA Aol At 7he oFEE Mol gk o R Hrt Hed AW F&
Zo 7 AyztET) Eo] Bo] EZE Mo wrt folHos it o
o] §7] Are FZIY FEE] A7 folHoE o
6. ZrSLAL =%, 53] 75% ol F7lelS Wl 717 frelHes
3G FEES HUlete] Az oF9] 7lsx AR 9 =4 YeRtH(p<0.05). 2R Fv)E 75% o1 A7t
A= <Table 7> ﬂt} 7NExE FH% A%, A3y F 39S W fFelH o= A A vehdkor, I3y F
FES 100% H7HE h5e v A7keel viste] o, & =S 100~125% 7R ekFe] frejH o THE A
7], Bt B2 71L°1W B 7P A ERem, 1 BT (p<0.05). SE I F53R2 100~125%°] ZAH 5
RO 2 75% 71t ofFo] BE g&oA] %4;%*_& = E=S 7K 5o folFeR 7P A vEuT
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<Table 8> Sensory evaluation for difference test of waffle with different levels of coconut extract

Coconut extract (%)

CON" CE25” CE50 CE75 CE100 CE125 F-value
Color 3.8£1.3¢ 4.1+1.3" 4.5+1.2% 4.8+1.1% 4.75+1.0% 5.1£1.0° 3.278%*
Gloss 33413 4.1£1.1%* 3.8+1.2% 43+1.3° 44+1.1° 44412 2.306*
Coconut flavor 2.741.1° 4.4+1.0° 42+1.1° 52+0.9° 5.7+0.6" 5.6+0.9° 26.759%**
Sweetness 2.8+1.0° 435+1.1° 4.1+1.2b 4.7+0.9% 5.25+0.7° 5.2+0.8° 14.962%**
Moistness 4.140.8° 4.4+0.9% 4.5+]1.1% 5.0+0.9% 5.3+0.8" 5.2+0.8° 5.00%**
Chewiness 3.9+0.8¢ 4.6+0.6° 42+12™ 4.7+0.9% 4.8+0.9% 4.9+1.0° 3.374%*
Hardness 3.4+1.5 3.8+1.2° 3.5£1.2° 3.8+1.1° 3.741.3 3.5£1.5° 0317
Crispness 2.9+1.44 3.9+1.1¢ 4.1+1.2¢ 5.5+0.6" 5.6+0.5 4.8+1.0° 16.645%**
Oily 3.0+0.9¢ 4.1£0.7% 3.8+1.2° 43+1.2% 4.6+1.0° 5.6+0.9° 13.312%%*

Mean£SD, ***p<0.001
DCON: Coconut extract 0%
2CE25-CE125: Added coconut extract 25, 50, 75, 100, 125%

*Means denoted in a row by the same letter are not significantly different (p<0.05)

(p<0.05). RIHE I F2ES 125% IS o #
oFog 7P =9kom 25% HE 100% H7HE oZE9
Aol ME daE A Holx| Far fAlsksdth o
o] AxE 7AA 249 AL IAFY FEE| Hvlgo] =
7S =4 el ou Alde] wle e RE AR
7+ A= AolE HERA] kAL, vilslelA A3yl F&
S 100%} 75%= 2713 9]~o1];\1 goHo 7Y =

Al VERE Z1Ae} Abgo] Al R7ke) Rjolrt BEAl B
A SojAle o2 Azt kel 7183 AuE 2y
S Wil W /18 Yl ol A e 3
Sllom 125%7} A71E ShEelN feldow A =
741 »}E}w.
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S Az FE A7t A AESGIY. ZIW FEF
L wk= 600 goll tske] 50 g S7HAA ArFsIRa, @7t
T 2ol W o wie] Awo} WA, & ofZo] 7
7] €45, By, A SRR 24510 AFHAE A
Alste] 8 SAS AESIIT

S8 RGY PhE 7] 2480 feldow Frtehe
Z BRI

3. shEe] Wale mIW FHES 7% ol B/

o S7HZLH 100 % olde] H7he TRt B
b Uehfio] 233 FEEC] Hrhe 94 HeldAw
g F7MI7IE AR et
4. 9FFo Mrs A3yl FEEO il F7Kt| w
Hredl P EE oAy AAr s Frkske 2o R

EAT S

g

5. 9FZ9] FEEHS F9ZHQl Zolvt gigler Z3Y
FEE9 Hrtgo] soldgE R0 o ‘40}751@

6. SF=9] YA = I3 FE2ES HUIst 920 A
e, g, A2 ¥ o7 ZIeE 7/4\2
Z JepgTh

7. A A ZIY FEE
Z3H o2 71 71w =on, 9|, 63:1:1]’ 131-’ Bl A 1

<] li‘:"ﬂ* %ﬂxﬁ,gi 7V wdTh Z3Y FEE0

KX
o

i)

2,
o
:|o

B

SAE Ak Agdo] 29 202 Uehdth
ovwi s FE 0] 3

_o_

A=

A},

Conflict of Interest

No potential conflict of interest relevant to this article

was reported.

References

After MAB, Mohd KA, Mohamad YM. 2016. The effect of low
calorie structured lipid palm mid fraction, virgin coconut



oil and canola oil blend on rats body weight and plasma
profile. AIP Conf. Proc., 1784(1):030033

Choi SN, Chung NY, Kim HJ. 2013. Quality characteristics of
waffle by adding brown rice flour. Korean J. Food Cook.
Sci., 29(1):47-52

Choi GY, Han GJ, Bae JH. 2008. Quality characteristics of yellow
layer cake containing varing amounts of persimmon leaf
powder. J. East Asian Soc. Diet. Life, 18(4):531-538

Chung NY, Choi SN. 2006. Quality characteristics of pound cake
with olive oil. Korean J. Food Cook. Sci., 22(2):222-228

Chung HS, Lim JA, Lee JH. 2014. Quality and antioxidant
properties of pound cakes supplemented with flaxseed
powder. J. Korean Soc. Food Sci. Nutr., 43(12):1959-
1963

Chung HJ, Kim SJ, Baek JE, Sung DK, Song HY, Lee JY, Kim
GH. 2008. Studies on the quality characteristics and shelf-
life of Maejackwa containing nuts and seeds prepared by
baking method. Korean J. Food Cook. Sci., 24(6):811-817

Chung YS, Kim DJ. 2009. Quality characteristics of sponge cake
with pakchoi (Brassica compestris L. ssp chinensis jusl.)
powder. J. Korean Soc. Food Sci. Nutr., 38(7):914-919

Enig MG. Extracted from Nexus Magazine 1999. Available from:
http://www.rubysemporium.org/coconut_oil.html,
[accessed 2015.8.6.]

Im GO. 2014. The Effects of coconut Oil on the Skin Barrier
Function. Master’s degree thesis, Konkuk University,
Korea, pp 28-29

June CG. 1981. Basic foods. Holt Rinehart & Winston, USA, pp
235-236

Junge RC, Hoseney RC, Varriano E. 1981. Effect of surfactants in
air incorporation in dough and the crumb grain of bread.
Cereal Chem., 58(4):338-342

Kim CH. 2010. Quality characteristics of low-fat butter sponge
cakes prepared with whey protein isolate. Korean J. Food
Sci. Technol., 42(2):165-174

Kim DH, Kang CS. 2011. Quality characteristics of muffins

i

IIR FE= VI OHE A2 SEEY 77

prepared with platycodom grandiflours powder. J. Hotel
& Resort, 10(1):131-139

Kim DH, Kang CS. 2012. Qualitative characteristics of muffins
prepared with freeze dried lotus root powder. J. Hotel &
Resort, 11(1):5-15

Kim KH, Hwang HR, Yum MH, Jo JE, Kim MS, Yook HS.
2009. Quality characteristics of pound cakes prepared
with flowering cherry (Prunus serrulata L. var. spontanea
Max. wils.) fruit powder during storage. J. Korean Soc.
Food Sci. Nutr., 38(7):926-934

Kim NY. 2011. Quality characteristics of pound cakes added with
Perilla leaves (Perilla frutescens var. japonica HARA)
powder. J. Korean Soc. Food Sci. Nutr., 40(2):267-273

Laura B, Aline M, Fernanda M, Catarina B. 2015. Effect of
coconut oil on human health. Open J. Endocr. Metab.
Dis., 5:85-87

Lee WG Lee JA. 2014. Quality characteristics of muffins
prepared with yacon powder. Culi. Sci. & Hos. Res.,
20(4):14-26

Lee JH, Son SM. 2011. Quality of sponge cakes incorporated
with yacon powder. Food Eng. progress, 5(3):269-275

Seow C, Gwee CN. 1997. Coconut milk: Chemistry and
technology. Int. J. Food Sci. Technol., 32(3):189-202

Song YG. 2013. Quality characteristics of sponge cake with added
lotus leaf powder. J. Korean Soc. Food Cult., 28(6):651-
656

Stefanie K, Jos M, HA K. 2007. Differences in perception of
sweet and savoury waffles between elderly and young
subjects. Food Qual. Prefer., 18(1):106-116

Sukamto LA.1996. Endosperm culture of coconut. Master’s
(Doctorial) degree thesis, Hawaii University, USA, pp
139-161

Received November 6, 2017; revised January 18, 2018;
accepted January 30, 2018



