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Quality Characteristics and Antioxidant Properties of Cookies
Supplemented with Persimmon Leaf Powder

Jeong Ah Lim and Jun Ho Lee*
Department of Food Science and Engineering, Daegu University

Abstract This study was conducted to investigate the quality characteristics and antioxidant properties of cookies
supplemented with 1-4% (w/w) persimmon leaf powder (PLP). pH and density of the cookie dough increased significantly
with increase in PLP concentration (p<0.05). The moisture content, spread ratio, and loss rate of cookies decreased
significantly with increase in PLP concentration (p<0.05). Lightness (L*), redness (a*), and yellowness (b*) also decreased
significantly with increase in PLP concentration (p<0.05). The use of PLP significantly increased the hardness of the
cookies. Moreover, 2,2-diphenyl-1-picrylhydrazyl (DPPH) and 2,2'-azino-bis-3-ethylbenzthiazoline-6-sulphonic acid (ABTS)
radical scavenging activities were significantly elevated (p<0.05). The consumer acceptance test indicated that addition of
PLP at a concentration of up to 2% (w/w) garnered a favorable response from consumers with respect to softness, taste,
and overall preference. On the basis of the overall observations, cookies supplemented with 2% (w/w) PLP were found
to benefit from the functional properties of PLP, without compromising on consumer acceptance.
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2k =22 (chlorophyll), EFd (tannin), =] (polyphenol) &, <41,
F ol (coumarinyi 3FHE, ZTFH =] =(flavonoid) ¥ (12,13)
9 gtk Ao a3} = HIEF(vitamin) A, B,, C, D
5o] gloen, 7 F HEH(pantothenic acid), =4 = EAt
(folate)y& =2RTE ZHolol © Weo] FhiEoigich. ¢d 74 4
2 % 95245 3-amino-1-methyl-5H-pyride(4,3b) indole (Trp-P-2)
Sy 2139 EE8 Edde] Ed g 7] 5E 9 iz
]2l (benzopyrene) 2 EAHY Ao art
B ouk QUTH(14,15). 3 STt ol=s A QA

Fp)

(angiotensin-converting enzyme) 24 A28 2
Al 28 star(le), 2 Aol waut el Bhde
7 54E dl5se 8-S s g3A Jemar), o€ 4
BEo gIRE 59 F53 69 25 AloldlA o] s e
WTh(12). gBA 7Rl Rk 4719 (18), AMH(10), H(12), WH(ID),
ZHAA 1 A(19), D= Folo] Ale]=(20) Tl FAEEM
A7tElo] FAEA vX e Gl As A7 FedE vp Q)
S} F7)of gk Ae Bad v gl

ug Wykeo) AR 79 Buw o thAld 4$ oA o)
Aol AEH tE AE 7 AR 7AE 9 #5EAdol
A 4 Qenz 2Fo] Y8 A Aol ZHAF 88
F JE HY WA gAE Zart drk21,22). web 2elat
2 7R 7l st 2 o] wlg Hol tiREE #H7]=H
e sH7IE] AA@3)E o8-St ARTPIA AEQ A
o FIE AR F £ - 35 72 B4, AshiA 84
9 ¥R 7S 2E A EHN 71T B 7]se] e
A 715 AEsshs d dadt A4¥F 7|x2AFEE AT
2} g}
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Al ARgE 7Y BEe ujikeE B A% (The yundoo,
Gyeonggi, Korea)ol|*] —?%3}"3—‘4 2 ¢ gk U7 Cheil-
jedang, Yangsan, Korea), A ®HCJ Cheiljedang, Incheon, Korea),
719 WE (Seoulmilk, Seoul, Korea) ¥ 7k AlFollA Y3t

of ARg-skitt.

rh: ook

FI19l M=
7l F719] AR wighls od 2 v AEE AR &
Agsgom, uy wiTe g e F29 EHil% ol 0%2]
Ae QET(L7HE 200g, B 100g, ME 90g D7 50902,

1,23 4% (B71F 192g, 7Y £ 8¢ A% 100g, HE 90¢g,
9 5090 AL Hrkre g A WA &3 E(mixing
bowl)oll T8 HES Y32 TA(5KSSS, KitchenAid Inc., St.
Joseph, MI, USA)S AM&3le] 2ol 182 7hA0 = 33]o] ZA
A" 100gS Wro] YowX F 37k £33t H, A3 1
Urhee} 749l B MUl Wt & 4°C WAaLelA] 3087
FAANZY, FAAZ] i WOl2 FA4 4mm= Qi FHo
5emel 7] E2 Ho] ¥ (panning)dt ¥ 170°CE <]dHE &
(KXS-4G+H, Salvia industrial S.A., Lezo, Spain)l4] 10%7+
3 A2A A7 B9 st & ARE AR

—=

u
15
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2| pH, 2xe} *._?:%t
H—— A& 5t SFT 45mLE EFsY A $ e
A Az 5]t %Px]f& AzAS Fs] pH v E|(pH/lon 510,
Oakton Instruments, Vernon Hills, IL, USA)Z =433, 2=+
S0mL H2AACY] ZHF 45mLE 93 F7] W 5g% 9
< o UK FE A3l wEe) Koo gk £A<] Hl(ky
DE 73I6om pHel 2% 25 33 v A 8 &
32 105°C tadzs ol8sted 53] whE SA ST

HEMD £ME

F719] AR F71¢] AR wolg 47 $4% § AACC
Method 10-50D(24)2] o2 ARl o, 1 A8 olgfe} 2
th F7] AL F7) olE 722 A 2 dolg &g
Zzke] 715 90° FZAIA Bl g W o] dolg &3k
2 FA g 622 o] F7] el tigk Ao Bgh
T3, F7] =ol= o719 #ﬂe *ﬂiﬁ ol 2

F Boked wAE vl T @ W o SAsie o
A7E 602 vre] F71 il tieh =ole) Higks
ohs). EdEE NS 7] TS SHTE F of

2ol
Pl Ansigon, WAHT £AF B 38 98 ZHF F

Bagke wLssT

71 6719
F71 67l

WS 719 F% 2Hg)
W= g el K (e)

3t HF A7 (mm)
3

X (Spread factor)= et
= ") & 3 7 (mm)

o
o

$=2E(Loss rate)=

—?‘5’]-4 M= FFA2HA (CM-600d, Konica Minolta Holdings,
Inc., Osaka, Japan)s ARS8l W (L¥), HNE(e*) 2 AT (h*)
& SAs19om 7 AEY 63 wHE A3 719 A

(hardness)= T2 F7E oA 1A < Hyg
Advanced Universal Testing System (LRXPlus, Lloyd Instrument
Ltd., Fareham, Hampshire, UK)S ©]&3le] &4 35193, &3
(probe)e] T3S Wl A FAA L ELHo] gl AlE)]
ol one cycle tests o83l EA5191 01 (26), AFESH BIRS
A7 6 mm Y715 (cylinder type)olth. $HH A= 24 A] test
speed<} trlgger Z7AE& 727 0.001 m/s2F 0.049NoZE AA TIPS
wH(25), L8 W A7 F719 Axd FFS A= AE HA
slslz] st AlEd ] RSO 2RE w7 #e] Tl ¢
28 e712] AERES AMERII oM, AIFER F 1838 WHE =4
A=

ASHEX] &
A8 25g° 70% oehE F8 50mLE T3t +AstaL
AoM A7 Bt A8 FET 54 LR WS 24SMT,
Vision Scientific Co., Ltd., Daejeon, Korea)S A}-&3}<] 8,000
rpmell A 2087 94223 TS Whatman AE%°|(No. 1, GE
Healthcare UK Ltd., Little Chalfont, UK)Z 33t & Algoo
2 ARSIt DPPH (Wako Pure Chemical Industries, Ltd.,
Osaka, Japan)oll thgt 2545 (electron donating ability, EDA)
< Blois?] W27y 3-&3l] 231993, ABTS (Sigma-Aldrich
Co., LLC,, St. Louis, MO, USA)ll st Z}c]Z(radical) 42752
42 Re 5(28)°] WS S&oto] SAseH, 2% 7 A
54 33 wE A
Abssample—Abs
Absblank

EDA (%) or ABTS (%F(l - C°““°‘) x 100

2R} 7|82 "ot
Z2HA}F 7)1E3% Hrks YRR A 20t Al 508 21
o] 20, 20294)S thAe R AXEITH 7 AJEE Al A
L* Jﬂlo}oq TEE HA Qo de & AAsIEen 98 A

(1, ksl il 9, tiehs] Folghs Al&st H7IsISAt
Z282F 713 % Hr) =2 A (color), TP (flavor), Shtaste), F-E=

& A (softness) E HAAHQ] 7|5 =(overall acceptance)®]™,
AAAR 7|5%7t v 37t g5 JEFs vA e A4S F
skal7] YaiA] AAAQ 71352 WA 248, 7F EEE]
Al (color), &) (flavor), SHtaste)} F-=2]- 7 =(softness)ol] th3t
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B
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-

NEwE BE stk B AR 7 2F Ee Aol e
g Axsksp] 95 AR Al #2 o183l U B F

AE AARES S

SHXE|

e A¥ZAIE= SAS (version 9.1, SAS Institute Inc., Cary,
NC, USA)S o]8-3fe] EAHEA(ANOVA)RIAL, 5% F=rollA
o4 e AFE 7F Hage vlae 97 A" (Duncan’s multiple

range test)ol] ©]3l &A1 3FATH29).
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Table 1. pH, density, and moisture content of cookie dough containing various contents of PLP
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P PLP level (%)
rope
perty 0 1 2 3 4
pH 6.35+0.18° 6.39+0.28° 6.5440.14" 6.68+0.09 6.80+0.06"
Density (kg/L) 1.17+0.00° 1.19+0.02* 1.21+0.02° 1.21+0.01* 1.22+0.01*
Moisture content (%) 19.23+0.89* 18.60+0.02° 18.55+0.11° 18.10£0.13" 17.58+0.17¢
Means with different letters (a-c) within the same row are significantly different (p<0.05).
Table 2. Spread factor, loss rate, and color of cookies containing various contents of PLP
P PLP level (%)
ropel
perty 0 1 2 3 4
Spread factor 8.29+0.11° 8.11£0.22% 7.98+0.18" 7.85+0.13™ 7.80+0.10°
Loss rate (%) 16.87+0.26" 15.17+0.94° 14.79+0.43" 14.14+0.37¢ 13.49+0.19¢
L* 78.62+1.13% 66.01£0.24° 63.07+1.22° 58.48+0.71¢ 55.90+0.34¢
Color a* 4.11+0.56" -0.70+0.68" -1.52+0.84" -1.69+0.24" -1.99+0.33¢
b* 32.73+0.72° 32.35+£0.77% 32.10+£0.85® 31.58+0.25" 30.62+0.49°
*Means with different letters (a-e) within the same row are significantly different (p<0.05).
oo g Zrtele ATFS HAOUHp<0.05) e 1% 2 60 X
2% H7HE Abole 2%8t 3% H7E Alel, 3%St 4% H7E A 50t . ab
ol felHSl AolE LRl tHp=005). 7Y B wl d i
A7V Z7tol wE pH S7KANE WREH 5578 7Y & 3
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Fig. 1. Hardness of cookies incorporated with different levels of
PLP. Means with different letters (a-d) are significantly different
(p<0.05).
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Fig. 2. DPPH and ABTS radical scavenging activities of cookies
incorporated with different levels of PLP. Means with different
letters (a-e) within the same activity are significantly different
(p<0.05).
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Fig. 3. Consumer acceptance profiles of cookies incorporated
with different levels of PLP. Means with different letters (a-e)
within the same attribute are significantly different (p<0.05).
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