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Physicochemical Characteristics and Antioxidant Activities of Cookies with
Red Raspberry (Rubus crataegifolius)

Kyung Mi Yun and Ha Sook Chung*
Department of Food and Nutrition, Duksung Women's University

Abstract

Red raspberry (Rubus crataegifolius) is a well-known fruit with excellent antioxidant, anti-inflammatory, anti-bacte-
rial and anti-cancer resources containing bioactive phenolic acids, terpenoids, glucosinolates, and glycosides. The aim
of our study is to investigate the effect of red raspberry cookies on quality characteristics and antioxidant activities.
Cookies were prepared adding different concentrations of red raspberry powder (0, 5, 10, 20, 30, and 50% to the
flour weight). The bulk density, pH, spread ratio, loss rate, leavening rate, color, hardness of dough, and cookies
were investigated. As a result, the pH of the dough, leavening and loss rate, and L- and b-value of the cookies are
significantly decreased with increasing levels of red raspberry powder (p < 0.05). On the other hand, spread ratio,
a-value, and brix of the cookies are significantly increased with increasing levels of red raspberry powder (p <
0.05). Total phenol compounds and FRAP assay are significantly increased with increasing levels of red raspberry
powder (p < 0.05). Based on the overall observation, red raspberry cookies with 10-20% Rubus crataegifolius pow-
der is recommended to take advantage of its functional properties with consumer acceptability.
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(Han et al., 2007), Tst AL 715S T 254
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o7 &3 oM (Kim et al, 2008), TF¥3 2=

A7y 7154 F7100 gk A7t Es] X E Al ok
(Chae et al., 2000; Lee et al., 2008; Park et al., 2008;
Lee et al., 2009; Jeon et al.,, 2013; Song et al., 2014;
Choi et al., 2015; Lim et al., 2015).
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Korea)Al| A E#MT|(HR1372, Philips, Shanghai, China)Z
B 5t A3 A T D71 grade medium flour, CJ
Cheilledang, Seoul, Korea), "4 &(White sugar, CJ Cheil-
Jedang), W EJ(Namyang Devinch butter, LotteFood, Cheonan,
Korea), #Wl©]%] ¥}9-t](Chamimat Baking powder, Choya-
Food, Eumseong, Korea), 2>+ (Kosher salt, Deail, Eum-
seong, Korea) B 7%k 5& A& &A] mlEOA FYst

et

F7| vk EH| o =7

7] WS Jung et al. (2014)¢] HHS Fste] wigt
HE ZdAsislen, WE, 449, *%—3:
Kitchen Aid, Benton Harbor, MI, USA)2] 6
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Table 1. Ingredient composition of cookies containing various
contents of R. crataegifolius powder

Contents of Raspberry powder (%, w/w)

Ingredients (g)

0 10 20 30 50
Flour 100 90 80 70 50
Raspberry powder 0 10 20 30 50
Butter 17.5 17.5 17.5 17.5 17.5
Shortening 17.5 17.5 17.5 17.5 17.5
Egg 25 25 25 25 25
Sugar 40 40 40 40 40
Salt 0.5 0.5 0.5 0.5 0.5
Baking powder 1 1 1 1 1

9] pHE Choi et al. (2015)2] WS W3t =3}
Ark. =, F71 5 goll SHT 45 g 7hete] @23k A2
% o] ZX](Whatman No. 1, Whatman International Ltd.,
Maidstone, UK)Z ]33 & pH meter (BP3001, Trans
Instruments, Jalan, Singapore)Z &7 3} t}.
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719 HAA X] —.—(Spread factor)= AACC method 10-
50D HME(AACC, 2000002 243+ & HazkS A4
k. #7] £4E(Loss rate) F712 #7) A w=9]
I & F FI), 2 B Ak 719 FEFS SA6)
o] 1 zpoldf ot v &2 A=

|

Spread factor = Average width of 6 cookies, mm
/Average thickness of 6 cookies, mm
Loss rate = Weight of Dough-Weight of Cookie, g
/ Weight of Dough, g
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A =78 M A|(Spectro photometer CM-3500d, Minolta,
Tokyo, Japan)5 AM&-3ted 7] 1] L, a, b3ks 57431
o} $71¢] 227+ Kim et al. (2010)2] WS Fske]
=743} t). Texture Analyzer (LLOYD Instrument, Ametek,
Inc., West Sussex, UK)E ©|-&3lo] 943 &3S /\}J;Ls}gg_,—r_,
Test speed= 5 mmy/sec, trigger force= 10 g= A4 s}t
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WS th(Benzie & Stram, 1996).
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Table 2. Quality characteristics of dough and cookies added with R. crataegifolius powder

Contents of Raspberry powder (%, w/w)

Properties
0 5 10 20 30 50
Bulk density (g/mL) 1.19+0.07"™ 1.26+0.02™ 1.23+0.02" 1.26+0.02" 1.26+0.02" 1.25+0.03"
pH of cookie dough 7.40+0.03" 5.92+0.03° 5.10+0.02¢ 4.47+0.02¢ 4.23+0.02° 3.97+0.03f
Spread ratio 6.97+0.12° 6.93+0.15° 7.58+0.20® 7.55+0.03% 7.28+0.07° 7.61+0.03°
Loss rate 12.60+0.24° 11.68+0.57° 11.160.02° 10.02+0.34° 9.80+0.26° 9.434+0.22°
Leavening rate 100+0? 93.61£1.32° 88.03+2.11° 81.72+1.75¢ 80.32+1.17° 76.60+1.71°
L-value 82.82+0.94° 61.610.65° 53.83+0.32¢ 44.58+0.25¢ 38.85+0.48° 32.59+0.26
a-value -0.85+0.17° 5.83+0.07° 9.87+0.18° 13.75+0.17¢ 15.29+0.33* 15.32+0.33*
b-value 21.94+0.06" 6.98+0.13° 15.72+0.08° 15.46+0.08¢ 14.84+0.22° 14.05+0.17°
Hardness 37.98+5.68° 35.00+3.07% 43.12+3.29¢ 50.85+1.58° 59.65+4.49° 75.39+5.73°
°Brix 2.77+0.06 2.87+0.06° 3.20+0° 3.474+0.06° 3.67+0.06 4.43+0.06*

YAll values are mean + SD (n=3).

*fMeans within the same row without a common letter are significantly different (p<0.05) by Duncan's multiple range test.

MSNot significantly different at p<0.05.
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(p<0.05), bt A7tee] 5 e
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o] 71848 3798-75377HA] FoAH o2 AErt =
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(Lee et al, 2009; Chae et al., 2000), Q. tj¥ B2 H7}
719 =M 3lJeon et al, 2013)9F FAS AP A4S
HoFa glom) o2t d4S FAE7 Alge] wuld
gol| HstE Fof W=o] E8]4 540 Hatal 7] i
7150l ZolAWMA F7] :=7F S 7HHeseney et al,
1979)8 Ao 2 ALgE T}
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b7 Bire] F dHE IFE %S 136.45 mg GAE/
g0 2 SAHEUCH, 7|E B oI AujF AE7]
o] = AlE FFHS 18297 mg GAE/g# 115.70 mg GAE/
O Z(Lee et al., 2014) Aol we} dojgt s B
AFL Atk xe: 719 T HE e FHFS 4.03
mg GAE/go = 7P wekom, 50% H7h2 56.17 mg
GAE/go 2 AFg7] &9 H7hake)] wet o308 F7tst
= 2745 YEATHp<0.05). o|2dt A= 4tdr]e] F

L A7E AEQ tEAlohd 5 HlEA 313HE (Bobinaite
et al,, 2012)°] F719] F HE SFE dFS 7zl AL
2 yekEo)

A7) B@o] DPPH free radical &7]5°] 89.46%, T
% F71 11.87%, 50%2] AHE717F 3718 F7)= 50.42%
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RC powder 0 5 10 20 30 50
Contents of Raspberry powder (%)

Fig. 1. Total phenol compound contents of R. crataegifolius
powder (RC powder) and cookies added with R. crataegifolius
powder. All values are mean+SD (n=3). “*Means in a column by
different superscripts are significantly different at the p<0.05 level
by Duncan’s multiple range test.

=] =
E 5 A

4 = EJ_(Boblnalte et al., 2012)9} LA|sl=
Ao g AZtET Ahdr] Bde] ABTS 4&7%< 99.88%,
2 F7)E 3.62% 7MY 3 2ASS Byon,
50% H7F F71¢] AL, 81.13%E folFow =8t
(p<0.05) (Fig. 2). FRAP< ferric ion®| ferrous ion® 2 7
e ksl 9 3k wkgell ot gHaks) 48 Hrtske
WHo R, F s a9E ST e ARl A
wo] AFZ-E 3 ¢)th(Moon et al., 2003; Lim et al., 2007).
b7 E2e] FRAP 3952 212.05 mg TEAC/go| 2L

iz 717} 3.18 mg TEAC/gC & UEston, /&%7]
B il Zutstel whel 50% M7 85.24 mg
TEAC/gZ7FA] FRAP &5 °] Z718lthFig. 3). o= 4t

120

a uDPPH

Radical scavenging activity (%)

RC 0 5 10 20 30 50
powder

Contents of Raspberry powder (%)

Fig. 2. DPPH and ABTS Radical Scavening activity of R.
crataegifolius powder (RC powder) and cookies added with R.
crataegifolius powder. All values are mean+SD (n=3). “*Means in
a column by different superscripts are significantly different at the
<0.05 level by Duncan’s multiple range test.
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FRAP activity
(mg TEAC/g dry samlpe)
S
o

50 d

RC powder 0 5 10 20 30 50

Contents of Raspberry powder (%)

Fig. 3. FRAP assay of R. crataegifolius powder (RC powder)
and cookies added with R. crataegifolius powder. All values are
mean+SD (n=3). **Means in a column by different superscripts are
significantly different at the p<0.05 level by Duncan’s multiple
range test.
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Table 3. Preference of cookies added with R. crataegifolibus powder

Contents of Raspberry powder (%, w/w)

Properties
0 5 10 20 30 50
Crust color 4.65+2.21™ 4.71£1.45™ 5.69+1.40% 6.18£1.59° 5.35+1.66™ 3.52+2.07°
Top grain 5.76£1.71% 5.82+1.42% 5.94+1.18% 6.78+1.38° 5+1.32% 4.41+1.91°
Flavor 5.06+1.68% 5.75+1.34™ 6.31£1.54" 6.94£1.24° 5.5+1.46™ 4.44+1.86"
Sourness 5+£1.97™ 5.69+1.08"™ 6.38+1.36 6.06£1.56™ 4.71£1.61° 2.81£1.05¢
Sweetness 5.63+£1.26° 6.13£1.20° 6.19+1.56° 6.35+1.77° 4.65+1.73° 3.18+0.95°
Hardness 5.76+£2.02° 5.63£1.96° 5.94+1.81° 6+1.77° 4.06+1.48° 2.13+0.34°
Overall preference 5.19+1.60° 6.24+1.56° 7.18+1.13° 6.56£1.50° 4.59+2.12° 2.25+0.45°

*fMeans within the same row without a common letter are significantly different (»<0.05) by Duncan's multiple range test.
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