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Quality Characteristics of Cookies Added with Ginseng Leaf

Dam Kim - Kyoung-Hee Kim - Hong-Sun Yook’

Dept. of Food & Nutrition, Chungnam National University, 99 Daehak-ro, Yuseong-gu, Daejeon 305-764, Korea

Abstract

This study was carried out to evaluate the quality characteristics of cookies added with various concentrations (0, 1, 3 and 5%)
ofginseng leaf powder. The pH of the cookies significantly decreased with increased ginseng leaf powder concentrations (p<0.05), but
the density of cookies showed no significant differences. Spread factor, loss rate, and leaving rate of cookies decreased according to the
amount of added ginseng leaf powder. The lightness and yellowness of cookies decreased as the concentration of the ginseng leaf
powder increased whereas no significant difference in the redness was found with increased ginseng leaf concentration. In the texture
analysis, the hardness of the cookies increased according to the concentration of ginseng leaf. DPPH free radical scavenging activity of
the cookies significantly increased with increased ginseng leaf concentration (p<0.05). In the sensory evaluation, sensory scores for
color, taste and overall acceptability were highest in the 3% ginseng leaf cookies. Thus, our results suggested that the optimum amount

of ginseng leaf powder to add to cookies was 3%.
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Zog Y FH oM (Cho KL 5 2010), T T ATolA]
A & QIRE R of 4~5HH E7) Kok oHl o]
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& AR AR i Sl FETiEia wReA Al
& wgkom QA A& AHT F -70°ColM FEAE

(SFDSF12, Samwon, Seoul, Korea)sto] 34 7](MCH600SI,
Tongyang Magic Co., LTD., Seoul, Korea)Z 33 =

A @z 2 7feks) 4] 4 308 A 63 (2014)

100 mesh®] EFA] W] &2 Jef2 whHEo] ARESHA
o 7] AxE As5= 9= 7FE(Dachan Flour Mills
Co., Ltd., Seoul. Korea), "}7}&(Lotte Samkang Co., Ltd.,
Seoul, Korea), Hl©]Z 3-¢-T(Sungjin Co., Gwangju, Korea),
114 EH(Samyang Well Food Co., Ltd., Incheon, Korea), 4=
H(Daesang Co., Ltd., Seoul, Korea), Al¥HPamebeo, Seoul,
Korea)< 743t AR&-stAth
2. 719 M=

214k 9l 71 Joo SYS}F Choi HY(2012)¢] WP Jeon
HL 5(2013)9] W& sty Azsidal Aujdgde
vl o 2 ALS AZ9] IS Table 13} o] ZAA319
th &, A Ee] e AR divl o, 1, 3 H 5%
2 Zrlete] 715 A=xzstith vl S 957|(NVM-
14, Daeyung, Seoul, Korea)ol] go] 7]o] 2to & HEH
Al FolFE F AGH AgE Ho] ZAAo] HolA &4& o)
7FA] oF 3EXE st o Ak AT 4 Lro] 5&
e ol st APAEHE e EdEke
HAHoA AFFASE W 22 HEg Fojuy A
7} 17 Slo]=F sith o7]ol A= % uk=EE, <l
I %‘Q 2 Wo|H B E Y EFsta WALl
A AR FAANAS FAAR =SS AE 4 em?d 2
dFo =2 AFPstd 3ARE 5 WS F FA 4 mmE
HAotsle] 160°CE o EH 2E(SM-6039, Sinmag, Taipei,
Taiwan)oll A 1523F 751tk SR 7= Aol A 24
e 3 A ARE ARSI

3. @2 pH A &

Hh=ro] pHE WHS 5 goll 75 45 mLE ¥, &
3] WHEAIZ] & pH meter(PHM 210, Radiometer, Lyon,
France)Z 24 &A3I¥ o, HlZe] == 50 mL
HAAUE 2 40 mLE ¥S F 5 g9 WS ¥ls
o Sojd FIE SAst] Hise] Fuo tig 749
H|(g/mL)Z A4FsFA thKang HI 5 2009). ¥H=2] pH 2
U= 247t 3314 S35t

H1

Table 1, Formula of cookies added with ginseng leaf powder

Concentration of ginseng leaf powder (%)

Materials (g)

0 1 3 5
Wheat flour 300 297 291 285
Ginseng leaf powder 0 3 9 15
Margarine 195 195 195 195
Sugar 90 90 90 90
Whole egg 36 36 36 36
Baking powder 1.6 1.6 1.6 1.6

Salt 1 1 1 1




4, HEN, ANE, BHE

F719] HZAA A <(spread factor)= AACC Method 10-
50D(AACC 2000)E ©|-&stom F719 27 (mm)¥ =
olmm)E 27 FAHst] Tt F719] AHL T
6ME 7I22 AEs] 1 dolg 4% & Z2te F7]
£ 90°= IAAA A A3 A2 T E A 6=
o] FoghS ALtstAnh —Cr”ﬂ% 671e] F71& A=
2 ol g8 wolE 248 5 alAd 4ol 49 wAE
npo} Th Ao} &7 WolE ZAH AL +HE 247
622 o] S Atk SHAEY AHELS TV
o 7] A3} £ Fol UxT W APzl FHL 247
SAste] 1 zolof| thgk HIERE AM=ESIYTE F7)o ©

A, £4E 9 BEELS 103 vk SAA0
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Soread factor

7] 670l tigk B+t B ol(mm)
571 67l & BF FA(mm)
Loss rate (%)
1 AF @AY FFk)

F7 A Wz @ el F2ake)
Leaving rate (%)

7] AFe) AYF 710 FhHe)
w7 A% iz 719 TF

5. M

F719] MEw F7)15 E4ste] dojzl £ F7)9
xHS S43At. 292 715 AA B35t petr
dish(50x12 mm)°ll o} SAH3ItE. 719 i} U
2 AZ}A|(CR-400, Konica Minolta Sensing INC., Osaka,
Japan)Z Hunter LN, lightness), azhi(BAA %, redness),
b (EE, yellowness)S 103] ¥H&E =4 0}9&‘3} AH8-3H
¥ WA gk(Standard Plate)> L3k 97.14, adt -0.22, bak
0.45°]131th.

6. 83
F719] 227 EAS dolrr] $3ke] Texture analyser
(TA -XT2, Stable Micro System Co., Ltd., Surrey, England)

= AHgEte] AR e =AY AEE probeS 94

294 ot S w Ao F-AIRF LAol|A] T Z e

A1 93¢ NEe R SN AvE H4T T
A7} ¥l$3E F7)2 Adste] 103 W2 =454 =4

Z71-& pre test speed 2.0 mm/sec, test speed 1.0 mm/sec,
post test speed 2.0 mm/sec, test distance 4.0 mm, trigger
force auto 5 gOZ 3P O™ probe= 7] 2 mm<l
cylinder probeE A3} Th

]
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7. DPPH radical &27{s
DPPH(l,l—diphenyl—2—picrylhydrazyl) radical ,]J%h" Blois
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T AE BAsor 2099 AAeNES hdes
3

AP EA g PYrigEso EHéH At Sof Bt
d3tA skt AEE GRS o835t 3AE AR
FEAZ 438 HAll Fof AAEIRL B AlE B}
of FIXl& FEFE E017] st =3 A AFsHATh
715 % A= Eé‘ﬂ?}%fli A WAy, ur gl upat
o, F2A, AWrd 7S ko] diste] 73 H =R A

o 1, % F0k 78S A8, AVl BRe ol
e R4k WA, S o) ok, S, e
o thstel 78 HE=M(S- stk 14, w9 Asik: 7
H)e g3kl Brhshen.

9. SAXz

BE AL 33 o) whE FAsl] O WHReE
Yeh e 1 A= SPSS 20.0(Statistical Package for
Social Sciences, SPSS Inc., Chicago, IL, USA) software
packageE °©]-83t] E4AHEA(ANOVA)S AASIAH.
ool = &= thsiAl= Duncan's multiple range
test2 p<0.05 TEolA T2t HAHS A

= = T
#?19] pHE =743+ JJr o4k 9l Bk HUlshA] ke
&7 F71& 6.68% 7 =9koH |1, 3 “
6.60, 6.52, 6.47= UERHo] Q14 o FEe| HIleFo] F
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Table 2, Density and pH value of cookie dough added with ginseng leaf powder

Concentration of ginseng leaf powder (%)

Properties
0 3 5
pH 6.68+0.02"2 6.60-+0.00° 6.52+0.01° 6.47+0.01
Density (g/mL) 1.3420.09" 1.2940.03" 1.25+0.06" 1.34+0.09"

YMean+S.D. (n=3).

Different letters within the same row (a-d) differ significantly (p<0.05).
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GTE Fo|How e %ké B YtHp<0.05). °]= ¢l
2 H7F F7(Kang HI 5 20099} A4S H7)sh
FUE7)(Kim HY S} Park JH 2006)«] ATollA A4 A
7ol wel pHY} Yol = Ao}l fAlsIh UEs it
=9 B A=E Jedo] AFY FEHPII Ax7t
2 4 dom(Cho HS 5 2006), B=7} wom 7|7}
gaste] 7|37t At BRI E oW A FA4A
FEdol AMetEtka delA QUthLlee MH9F Oh MS
2006). F719 UEE wv 259 Az W] 3 W
A3 A7 Sl ue} FEbtiKoh WBSF Noh WS 1997).
4t Sl 7)ol IEE SAT A AR e FoAd
zbolE YRR e n=g QI 9 BEe 7)o ¥
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freol Zod A% AEE VAR XIlEE H
L Aol (Curley KP2} Hoseney RC 1984, Doescher
LCS} Hoseney RC 1985, Miller RA 5 1997). A4+ &
719] A|zol AR E7HEe —’Fi%l%kt’_ °F 12.01%(Jang
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Table 3, Spread ratio, loss rate and leaving rate of cookies added with ginseng leaf powder

Concentration of ginseng leaf powder (%)

Properties

0 3 5
Spread ratio 6.95+0.37"% 6.83+0.20™ 6.60+0.06° 6.34+0.34°
Loss rate (%) 14.23+0.07" 14.17+0.13" 13.2440.15" 13.24+0.16"
Leaving rate (%) 100.00::0.00" 95.27+2.84° 90.18+2.67° 86.93+2.77°

"MeantS.D. (n=10).

?Different letters within the same row(a-d) differ significantly (p<0.05).

b E 227515 2] 4] 307 7] 63 (2014)



2 iz vlaste] QI Qle] Hrtee] IS E
ZaskE S BAth ol wide] &% H7F F719
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49} 2tk F7)9] A2 AAG 27 oA Foll o7
o] A E*l ol ofgh vl EAa ZHANES?] Maillard
EQRE ol o3 sheds} wh-gof o
—E}(Kang HJ 5 2009). #7129 8} HJ=&
Uelle L# #7915 7&0 s 4% A At

=

ol Buks HylelA] e 0% 77} 6011% =

gtom QI 9 Bkl Hylgfo] FUVESE A4S

5% T 35.10% S R F7]9 2HES =33 23
o]

T3 tizato] 7P oo HrhEFo] —ﬂ% TE fre
Hog YopAls A EATHp<0.05). ol AE A
o] AAo] 93t geko g HRITthE Hmk 9 SINeR 713 F
7](Cho HS9} Kim KH 2013)9] A At} FUsiet A
A=E el e aghe tixa 719 223 #xo] 7
7t 6.86, 1.900] o <14k Q) Buks Hrle )= =
T =l )«l s UER o] =AY FE BRou Hrt
ol mE Fo7 A HolA] st F7)9] A=
= ‘)rE]rLHL bk 719 E2E AT A thxTol
23.81% 7M=L 7k —7}011 w2}t frolHo
HA3F A THp<0.05). F7] FEHE bt thxwrol 21.260]
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Table 4, Color value of cookies added with ginseng leaf powder

O] A}
B =

v T £ 5y 683

HO,
filo
o

AL 1, 3, 5% F717F 242t 23.08, 22.40, 21.22 2 1% F
717} 7V wskom HUbRko] SIS E Yol A
< BT ol9} e Ay QUi g Bkl i) Hls:
3l oFFE ) 7} FJ)(Ah SE 5 2012), Y 7} F7)
(Kim GS¢} Park GS 2008), "jAjo] £ 7} F7](Kim
JY 1998)2] AFollA o] H7lgfo] S71E45E 34
=7} ‘%OWE}—E ATAazet fARtE & 2 AT A

S A 2 ool 224 ehiEzg Tr)9 A=
o e = ZEEREE o,
4, 4

A4 o Hrt vigs EEis 719 A Els
A= Table 59 20 7|9 A== ¥
< wed JrtEe FARY RO wet depAH, &
3] RAES] FEEF o5 7 F TS wena
dHA Utk F, 719 TR ol HETE AEE
FoA R #71011 A7t FARe] FEEF wet
A A=7F @At Park SN 5 1990). & AHoA thx
T F7)9] AEE 847.05 go 2 7P wgkon <l Q)
8 H7F F91= 1, 3, 5% 717t 247 888.51, 897.36,
965.42 gO & H7r Ztoll & AbolE HolA|= kot
HArtgo] S7HETE FoHog Frlele AYdS U
WAHp<0.05). ©l¢} 22 A= A 2 H7F )
(Kang HI & 2009)] A<} A4S #H7Es suk7)
(Kim HY$} Park JH 2006)2] A7-ollA Q14 B2 A7t
ol TV E o] AaEe 7)o BEet A

7} Z7hvhe Bas QA5 Fopup 9 Bl

Concentration of ginseng leaf powder (%)

Color Value

0 1 3 5

L 60.11+0.45"2 47.40£0.13° 39.99+1.13° 35.10+0.18"

Powder a 6.86+0.57" -1.80+0.45° 2.97+1.84° 2.15£0.32"
b 23.8140.59" 21.430.25 18.88+0.63° 16.4020.10°

L 67.96+0.11° 54.75+0.25" 47.62+0.28° 43.7240.33°

Solid a 1.90+0.10° -5.41£0.29° -7.510.16° 7.1240.16°
b 21.26+0.08° 23.08+0.18" 22.4040.20° 21.2240.11°

YMeantS.D. (n=10).

Different letters within the same row (a-d) differ significantly (p<0.05).

Table 5, Hardness of cookies added with ginseng leaf powder

Concentration of ginseng leaf powder (%)

0

3 5

Hardness (g force) 847.05+53.27"?

888.51+85.70%

897.36+103.29™ 965.42+116.22°

YMean+S.D. (n=10).

Different letters within the same row (a-b) differ significantly (p<0.05).
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7Vl SNEEE ARt AuAs AEE UEit=

Folul 9l 7} FF)(Jeong EJ T 2012) A7) Axe}

Akt webA ik o H7EEel Skl mE 2R

Fo| AR ARV il FI)o] 2AFe] FF=
Pl

Z Zoz usm RAR APt 79 =Ae
2 e F 5+ Ye Zow A

5. DPPH radical A7s

o143+ 9 F7]2] DPPH radical £71%& Fig. 13} Zt}
DPPH radical 7% 0, 1, 3, 5% F7] 22} 37.04, 48.87,
6931, 85.17%% 14t A A7}F Z7lo) wet foFos
F7FHE BATHp<0.05). 53] 5% 7]+ DPPH radical
2AF0] 85.17%= "Wl H2 S UERATh A 14
FAEo] Ak F Ve AR E4(Kim GH 5 2011)
AFoll A <14k FBAES] DPPH radical &A% =43}
o] 27%0] 50%° Bd= ICsaks 73 23 ¢t
(3.427 mg/mL)°] ¥€](20.112 mg/mL)°| Wldle] = &
e Ueplorn waba] Q14 9ol ginsenoside 2 poly-
phenold =do] O&F SR A 4l WA o]
SFBtE R 4kel WA E vES 7eA N AR EA
F83] 7kx7F AL Aolgkar Basin) Qlake] Bl
Gaksl HAd(Lee SE 5 2004) Aol A T3 Q14 Qo] ¥
2] Bt} =& DPPH radical 2758 B2 o] radical
2A G4 A4 Yol EAsHE vlind 53 flavonoid
Ai(Park SN 5 1990)°] 7|3k Zlolgh= B} U

W DPPH radical scavenging acitivity
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Fig, 1, DPPH radical scavenging activity of cookies added with
ginseng leaf powder, Different superscripts (a-d) indicate signifi-
cant differences at p{0.05 by Duncan's multiple range test,

o mEbA Qlak Slo] H7F | F71E AFTe =M Akt
WA ZE 7S ¢ e AR AlRdEnh

6. ZtsdAl

A o Fl0d g BeHAE 7=} MY 54
F 7R Z HrkEQon 1 A= Table 62F 2T} Ao
3 71E 5= 1% F717F 425, 3% F7)17F 46002 )

Table 6, Sensory analysis of cookies added with ginseng leaf powder

Concentration of ginseng leaf powder (%)

Color Value

0 1 3 5
Color 4.10"+1.127% 4.25+1.21° 4.60£1.39° 3.90+1.07°

Smell 4.80+1.20° 4.55+0.76" 4.15+0.99° 3.30£1.17°

Taste 4.50+1.10" 4.30+0.98" 4.50+1.32° 3.20+0.70°

Acceptability ~ Hardness 4.00£1.10° 4.30+0.98° 4.50+1.05° 4.60+0.86"
Crispness 4.40x1.27° 4.55+1.19° 4.45£1.10° 4.00+1.08°

Adhesiveness 4.05+0.83" 4.60+0.82" 4.10£0.79° 3.75+0.64°

Overall acceptability 4.40+1.23° 4.45+1 .28 4.50+0.95" 2.85+0.59"

Ginseng leaf color 2.62+1.39° 3.60+1.39° 435+1.14° 5.55+1.15°

Ginseng leaf smell 1.85+1.18° 3.35+4.63" 3.50+1.57° 5.15+1.73"

Intensity Ginseng leaf taste 1.75+1.21¢ 3.90+1.71° 4.90+1.25 6.30+1.17°
Hardness 3.45+1.19° 3.7540.79° 3.90£0.64° 3.95+1.05°

Crispness 3.55+1.19° 3.85+0.75° 3.95+0.60" 3.90+1.02°

Adhesiveness 3.35+0.99° 3.80+0.52% 4.1540.59° 4.15+1.04*

])Sevenpoint scale of acceptability (extremely weak: 1, extremely strong: 7) and Seven point scale of intensity (extremely bad: 1, extremely

good: 7)
*Mean=S.D. (n=20).

Different letters within the same row (a-d) differ significantly (p<0.05).
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