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Quality and Antioxidant Properties of Cookies Supplemented With
Mulberry Leaf Powder
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Department of Food Engineering, Daegu University

Abstract

This study was conducted to investigate the quality characteristics and antioxidant properties of cookies supple-
mented with 1-4% (w/w) mulberry leaf powder (MLP). The pH and density of cookie dough were not significantly
influenced by the increasing levels of MLP (p>0.05), while the moisture content appeared to decrease significantly
(p<0.05). The spread ratio of cookies tended to decrease with increasing levels of MLP (p<0.05). Lightness (L*),
redness (a*), and yellowness (b*) decreased significantly with a higher amount of MLP (p<0.05). The use of MLP
significantly increased the hardness of cookies while 2,2-diphenyl-1-picrylhydrazyl (DPPH) and 2,2’-azino-bis-3-eth-
ylbenzthiazoline-6-sulphonic acid (ABTS) radical scavenging activities were significantly elevated (p<0.05). The con-
sumer acceptance test indicated that the addition of 1% MLP had a favorable effect on the consumer preferences
in all the attributes. Based on the overall observations, cookies with 1% MLP can take advantage of the functional
properties of MLP without sacrificing consumer acceptability.

Key words: cookies, mulberry leaf powder, quality, antioxidant properties, consumer acceptance
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Table 1. Selected physicochemical properties of dough and cookies incorporated with different levels of MLP
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MLP level (%)

Prope
perty 0 1 2 3 4

pH* 6.38+0.01* 6.39+0.08" 6.42+0.15* 6.44+0.09* 6.50+0.21*
Density* (kg/L) 1.23+0.02* 1.22+0.02* 1.22+0.09* 1.21+£0.02* 1.21+£0.01*
Moisture content* (%) 18.04+0.01° 17.37+0.02° 17.12+0.09" 16.98+0.34% 16.79+0.30¢
Spread factor 8.35+0.22% 8.24+0.31° 8.07+0.27% 8.01£0.16® 7.77£0.09°
Loss rate (%) 14.59+0.48" 14.66+0.40* 14.97+0.50® 15.12+0.47% 15.2740.31°
Hardness (N) 24.10+3.98° 27.01£6.23% 28.68+4.29* 29.09+5.96° 29.31+5.45°

L* 75.90+0.72° 67.23+0.22° 64.11+0.31° 61.98+0.64° 59.44+0.26°
Color a* 5.91+0.54* 2.47+0.27° 1.81+0.06" 1.70£0.39" 1.03+0.53¢

b* 34.28+0.18° 31.38+0.16° 30.51+0.13¢ 28.88+0.16" 28.73+0.11¢

*Property of cookie dough.

Means within the same row without a common letter (a-e) are significantly different (p<0.05).

—

O o o oX

2-4% H7
tH(p>0.05).
= ) 7
71 felel A
o= %%E]tt](l(ang et al, 2009), F-A & FH71F F71ol
2 H{AA A S gy o Bt
Bl =

™
3l &gl

M '

o



(redness, a*)E THZT°] 5912 7FF E9ka, Bl Huko]
7ol 71l wet 2.47-1.03 W9 WellA folxez

Aashs AEFS B (p<0.05), 1-3% F7HE Alo] 2
AL 2-4% H7kE AtelolM = Fol A1 Aol 7F VrERA]
& THp>0.05). A S (yellowness, b*) L3k 0]
3428% 7P =L, A 2 HEEe] 19014 4%E F
7V 31.38, 30.51, 28.88, 28.73 £l 2 foHog 7
FS- _H;_O;{\:}(pq) 05). °l& 7]31er4 Lo} mol

ol 3hrE AF40] ARRkg] 7|R1g AR A

d7bsted Al zg vl 2k2hk(Jin, 2013)904 =

AR B A E A

719 AEE t2To] 24 10N 7H8 Yok, we)
w2 H7tEel Srkgel wheh 27.019014 2931NoR &
7beke Ade By, i 1% H7kE, 1-4% H7t
= Apololl A o] ]l atol= WA E A €§9kﬂ}(p>o 05). 7
o] B F FA7heE e FARS FEHF TS
Bo] o, & AFo| A4 oA AT nie} 3to] El
w@e] F7hgo] S7MEE 7] WS SRl Aa
wol AspHow F7)9] Arrt STkl A4S vEhd
Aoz Aadn. & A¥d AR dade 2 BEe
27 ek F7](Lim & Lee, 2016)o 4= R E v} o}
FF |9 AFSHEEX| &M

el F71¢] DPPHOI tigh A Algols 31 ABTSOl| thgh
Zz &A% 54 d3s Fig 13 2tk DPPHe tigh

Ao e2 txaro] 9.78%= 7hd Wk, el Fue
A7 ol /SR 1374004 3046%2 FolFow
Veke AL BATHp<0.05). 8! F7]°] ABTSH th3h
G|z 275 578%E txTo] g ek, el
Ze] H7rekel 57}%‘?% 9.65-20.31% ¢l Wellx £l
Aoz F7ksle AEE HATHp<0.05). olst 22 Atsh
A &4 TV B 2 Aol S7FEEE polyphenol,
vitamin C ¥ flavonoid & F7] W A= =29 3
o] Z7ket7] WEo2 AZFE ™ (Oh, 2013), FAH RS 3
7V STt whE AbshiA &4 SHRde el F
(Oh, 2013), ©}21 o} F7](Lee & Choi, 2016) &olA =
B up ook $E ¥ B2 vk St wE F
71¢] DPPHel that AAbeos 3 ABTSOl tieh 2oz

s}

o|\

HEr

wmET o 419

OABTS (%)

dﬁlﬂd

Concentration (%)

Scavenging activity (%)
5 h 8 O

0]
T

[=]

Fig. 1. DPPH and ABTS radical scavenging activities of cookies
incorporated with different levels of MLP. Means within the
same activity without a common letter (a-e) are significantly
different (p<0.05).
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Table 2. Consumer preference of cookies incorporated with different levels of MLP

MLP level (%)

Property 0 1 2 3 4
Color 5.66+1.49° 5.20+1.40° 4.44+1.57° 3.86+1.28" 3.56£1.81°
Flavor 4.76+1.57° 5.1641.48° 4.64+1.66® 4.06+1.39" 3.78+1.84°
Taste 5.00+1.45% 5.50+1.28 4.68+1.62" 4.10+1.45% 3.88+1.96°
Chewiness 4.72+1.55% 4.94+1.79° 4.42+1.62% 4.58+1.37 4.02+1.81°
Overall preference 5.00+1.40° 5.3041.58° 4.72+1.60% 430+1.30" 3.76£1.76°

Means within the same row without a common letter (a-d) are significantly different (p<0.05).
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