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50) JA Deutsch,. The cholinergic synapse and the site of memory. Science, 174, 1971,
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5354)%0) o] g zro] rzatolm ] We| S FHA ANA Y B4kl %
Fo] AdsleE AS =Y 74 (Cholinergic Hypothesis in Alzheimers d
isease)olg}t 3™, o]E nlgo g Astw FHUA A 7|TS JMAAT
v WFgom dxstolmAd Au X EA|e] siEe] & o]Folx gtk

56)57)

Aste 29 AAY 7les MAATIE HHoRe 294 AAAE
22l acetylcholine (ACh)¢] 4 A (ACh precurson)4 FHA F
39l a5 A (receptor agonist)E Fodt= WH, =& AChEs #3st=
acetylcholinesterase (AChE)e] AAE FoJste] A=A 2] AChe

FEE FAAE B 5 5 5 TS

M

Hup 294 FEAY EeAs AA HolA A Tt He ¢
7HA AL QolA AAH o RE AChE AAE ol &3te

of sttt AA dz=stolmA We] AgAR JEHe] FDAS <<l
ALE 5= FELS 2% AChE A& Al = tacrine, donepezil 2 rivastig

mine 5°] AT}

3
=
o]

2 ‘{m filo

HE

52) P Davies and AF Maloney. Selective loss of central cholinergic neurons in Alzheim
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Al 3 4 3dA35 (Antioxidant capacity)

d electron)’¢} A@Hol = gstEAZ Bk v w2 W3S
3 T3 PdsheEn fElgtdZe A 1A MEE T4
Row, oFg HAGS A= FL AES F2 H V]Fo] AstETEM
oje} & MEEA ] fFE etz o w3, HaAd #3 o HogUF
a5 F8 HdQlojth60  fr gt Z(free radical)> & A4 (reacti

ve oxygen species; ROS)¢ & FE =, w5 Hb-gAo] =om AdArE X
skatal Qe EFoltd. X 4FAF o= hydroxyl radical(H:O), superoxid
e anion radical(O-0O), hydrogen peroxide(H:0-O:H), singlet oxygen(O-
0), nitric oxide radical(NO), hypochlorite radical(ClO4)% lipid peroxide(L
| 5% E3E. o)ef 22 ROSE A XA A (membrane lipid),

A e 5 2 o sle] 4L BAEvhe wedol We k7] 9

o
)
Sy

o

2

AARAN A ROSE AAA Sl A5 5 (aerobic respiration) 59 7]

= T8 AAEM, olYF Hld ROSe BAFAE F=2 AlXoln. w

F1Ew, 2EA L EQY cdEaAnd A5
A=
LN

FeBERY A%
o

o=
o 2

AR A}

d

’

SPAZIAY EEAsA e &

BT AEers T48s s disia. mebA 4EskA (antioxida
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dom olzldk A3tA £4F(oxidative damage)S <466, 7FHE 36D Alzhei
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—170
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KeX
‘DPPH Wolt}t. DPPH# 22-diphenyl-1-picrylhydrazyl A Fe] <Fx}o]t},
DPPHE: o7& Hepde] Eoajetoz <kAst faeiozd Exlet}
DPPHE 37FA] HEHo] AAFZE AYa Jom Fxo wir o
259 HEH(128-137C)& 7FHtE80 DPPHE 1 A7 ghu] Zko] A

76) RT Bartosz, RL Dean, B Beer, and AS Lippa. The cholinergic hyphothesis of geriat
ic memory dysfuntion. Science, 217, 1982, pp. 4087414.

77) KJ Ashok. Imbalance in antioxidant defence and human disease: Multiple approach
of natural antioxidant therapy. Current Science, 2010, pp. 117971186.
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chemical Pharmacology, 37, 1998, pp. 837 841.

79) L Liu, T Laura, X Liang, H Ye, & X zeng. Determination of polyphenolic content
and antioxidant activity of kudingcha made from Ilex kudingcha C. ]J. Tseng. Food
Chemistry, 112, 2009, pp. 35741.
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ZHS #i=(scavenger) 'E #(trap)’ &2 ZFg3lt). wielbA DPPH
= AEE S48 AR dbstss B7td 4+ v DPPH
A Az Aol Fo HepoA ¢l GMor WHARE
2 520 nmoll A9 &&= (absorbance)E& A3ttt D
of thgk Ah Asi&(r
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52 ECso(effective concentration) =& X &2

venging & 4 St}

=4, ORAC(oxygen radical absorbance capacity) W]t} ORAC ol
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. ORAC valuex= TEZHH 4F&3H1, ORAC unit =& ORAC
valueZ YELdTH A5 ¢ ORAC value7t =S5 Akstzo] =t

A T
£
A
ot

A
ke
N
e

et
ol
30
iy

AN A, FRAP(Ferric reducing ability of plasma %+ Ferric ion reducin
g antioxidant power) H©]t}8) FRAP H& 7tatata A&sHA Azt
< 24T 7 Ade PHoE EYHsS FAsta e HE +8 2 A
FH ZA el metal reducing powerE =743 4 Atk FRAP A|¢fo = TP
TZ [2,4,6-tri(2-pyridyl)-s-triazine] =& FeClzE& A}-83}9], ferric ion (Fe
o] A ferrous ion (Fe®)e S 595 nmolA el T3w=m ZAT )

TroloxE XFEAE sto] 2% Fitste S TER Jebdth
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Al 44 F7] (Cookies)

=3k futel Aol F7l7k Zhan gAek A R RS wek A
L7HE, A 2 AES Rsta ok Hu A GS AlQE Fojistdl
M FEE Soldialel Bl (biscuit)ol & & ALE3HH, F7]9}
221 A3t des AAHL o, 1 99 bgE A= F
< e T HEer 8L Utk

F7)& g &gk W (plain bun)' o] g Eeo]al w] oo Al H]
e)¥ & quick breadE oWatH, FTollAl F7|= ifi’:?\’g% gol

W J
rro
[
cly
@)
8
=]

Cookie®] 7|91 7TA7] HEAoLZ delx] vt FEAof A oA A
go dy AR AlERE olF R FYIE AFASAY Zem FAsa
Atk F71= olsd w3tek FA 2Hdor Azl F 14417] Hell=
He EE AtgEo] AFHsAT ojud F2 AHASAY FI]= jumble’
°of FHz FAHEL UAts

F71= 1741710 d=9 o|FHE3 37 mxo=® Hafjx vhdd FH
Z WAEHAG ol = HHolo AUE F 'koekje'! & 'koekie' & &
Aom, o] T rx2 AolA(little cake) T o2 AlYo] X UHA ‘coo
kie’ E=‘cooky' = w2 stHAT 27]9] v F7]= =2 macaroo
gingerbread cookie®} 72 jumble?] HEo]At}. 18417171 & wj7bA
HEeF AeS Agete] Alxste A4l F7)= WA AR &%k
T} %)

Modern cookiet= A|ZsH= WHol| wel 34 5~6F o2 #/T &
t}. &, soft doughE =¥ 20 =% WA w& "Drop cookie”, stiff dough®

=

rr

32

oft

84) A Simmons. American Cookery: or, the art of dressing viands, fisf, poultry and veg
etables, and the best modes of making puff-pastes, pies, tarts, puddings, custards an
d preserves, and all kinds of cakes, from the imperial plumb to plain cake. (original
published by Albany, 1796) reprinted, MA, USA, Applewood Books., 1996, pp. 46174
97.

85) “FAIA, pp. 5707602.
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Ok Befor Mol 33+ “Refrigerator cookie”, cookie moldel stiff do
= A wE “Molded cookie”, stiff doughS HojA| o]
do 2 Ho] wi= “Rolled cookie”, soft dough& cookie press
o] Yo extrusionst®] = “Press cookie”, cookie batter®}t H-# &5 pan
of Yol & Fo] A3 A7]2 A=ZE “Bar cookie”, rolled cookie®} p
ress cookie Alol9l fillingS %2 "Sandwich cookie” 5©°] AT}
cHoll= F719 AA7Is8s FEA7I7] Sdste] e F
7vstol F715 A xdte A7 B vk 7lsA S FEAIT 7] 9e
Mo wWeesn, SIS 7|89 FT A0, FILH
F03), of Azt 7] 200, ) A o|95), wHtoe) B w297, AbS5-98)
1] 7499) AR %100), A 10D, O] AFI02) £ 01103) 3 ZEH04) SF4 o] 1] A]105),

Bul5106), oky}07), 2 A} 31 Eub0s)) Bl E109) Al FX]110), Zof 73k ot}

86) o1&z}, 7ulo}, oA, MA=E, pp. 5375H9.

87) o1&, Awiy, oA, FAAH, A&, dA=E, pp. 9697974,

88) ol&l A < 991, AA=E, pp. 43754

89) AL -9, AA=E, pp. 33738.

90) urek<r, oW E, o] &, MA=E, pp. 1717183

91) 424, Fun], AA=E, pp. 1217128

92) ¥AF, olAdu], Fuhv], HA=E, pp. 6177626.

93) HE%, Aes Foo HAEE, pp. 6277635

94) ¥ 9 491, AA=E, pp. 67774

95) o|7tsl, HWA, AEA], AAl=E, pp. 3817389.

96) <53k AA=E, pp. 3077312

97) AA T, K54, AAE=E, pp. 4337438

98) 13 &, A/ME=E, pp. 9577962

99) A3, &2 A5, AMNA, pp. 6317636.

100) wi& S 9] 391, AA=E, pp. 2567262

101) =38)%, 17438, Tfolugr|dea] 22 FAoz &835t7] {8 Al F7]9 EZ
F

54971, , TdAAS2E3533] A Al244; , 2009, pp. 1997205.

102) 452, A4, A2, (AN BB A Fo19 FA BH, TR EG G
A A38H , 2009, pp. 159571599.

103) ok, 454, ovlol, A7l M EARW A7t T FA 54, @
S A EFAFFEE S A A167d, , 2009, pp. 5067511,

104) $%38], Funl, (IR Qo wol Ay Trle] FA 54 2 AAH,, TAF
2 A gthek s 2] #2495, 2009, pp. 3217330.

105) o121, AA%, FFolMAe Arhd Ao FA 54, , T@RAFzewoHe A
A25¢ 5 , 2009, pp. 987105.

106) 1A%, #A8, §F4, (FehEe @AW T FA 54, TFolAlcld AL
32 A19¢¥ ;5 , 2009, pp. 71777.
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Al 54 EAEA (Texture Profile Analysis, TPA)
o

A7 (texture)©] TsEA (sensory)dl "= S =

TPAX "Two bite” compression testE 43 3t}
ol= Abgho] AFE= 23] AAS W Z3S 'Force(Y) Wl 'Time (4]
7h)'e] gz e W Aotk TPA Aoz o]zl texture profile ¢
urveZF-H ooy e 5 ES ¢ gl
1. Fracturability: The ease with which the material will break.
2. Hardness: The force required to compress the material by a given
amount
3. Cohesiveness: The strength of the internal bonds in the sample
4. Adhesiveness: The energy required to overcome attractive forces
between the food and any surface it is in contact with.
5. Springiness: The elastic recovery that occurs when the compressi
ve force is removed.
6. Gumminess: The energy required to break down a semi-solid foo
d ready for swallowing
7. Chewiness: The energy required to chew a solid food into a

state ready for swallowing.

107) ¥tadd, A2, Fun, TSg7tF HJ7p doldn 7)o Axxd HAAs,, e
21 A ﬂ-‘?ﬁ}z@ﬂ 2] A254¥ 5 , 2010, pp. 779~787.

108) Ax, Fupn] "M mep 7pF o dotdu] FI)o Az HAg, , Teba
2] 3 0] OE*}Q-‘J@, %= A169, , 2010, pp. 3417352

109) Fuv], A4, HE /AFE H7ie wotdn Fa)9 AAzA HH3, , ey
ALY 3] 3 A] A16H; |, 2010, pp. 3327340.

110) o18 A, Funl, TAIFX 71F2 Y718k woldu| 719 HH3, | =2 F =z
3] %] A|264, , 2010, pp. 7077716.

111) ®Fa<d, A2, Fuv], JAA=E, pp. 7797787

112) AR, Fuyv], AA=E, pp. 3417352

113) Fuv], 054, AAE=E, pp. 3327340.

114) o181, Fun], AA =, pp. 7077716.
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8. Modulus of deformability: the initial slope of the force- deformatio
n curve before the first break in the curve (i.e. before fracture

of the sample)

o] uW] gumminess®} chewness A= wiAlE = Ath
gk e AFS TPA #48t e =4 #hs 45

ol AEe] SAH wepy e B4e e wEolt),

; First Bite . Second Bite .
Downstroke  Upstroke  Dowmstroke Upstroke
- = -4 = =4 > -4 -
19 Fy
A
51 f
0 :

.ﬂ_'.l ame
Fy

Fig. 1. Typical curve of texture profile analysis.

Texture profile parameters are determined from: Fracturability = F1, Ha
rdness = F2, Cohesiveness = A2/Al, Adhesiveness = (based on) A3, Sp
ringiness = D1, Gumminess = hardness X cohesiveness = F2 x A2/Al,
Chewiness = hardness x cohesiveness X springiness = F2 x A2/Al x

D1, Modulus of deformability(based on) slope, S1
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A 37 A9 AR
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A1d dIA=

A2d AIEY

1. 7] 9= (Cake batter) 2 F7]9 AZ

719}

AErfst v S-S Table 17 2o, =Y H(Creaming method)
o8 AzxI}PoIL) Az HE= 7] (KM-800, Kenwood, England)ell
HEl S} des 9 373 £gete] Ads A3l Algrs 3-43]9 o
ol HowA] 5%t S
t}.

o 7]el "7hFek wjo]F
gol 7F A Egske] W

<
T

RS-

=

a=

3:6L ]_Oﬂ

JJr = Aol

= (batter)<

[e)

o] E

115) AACC. Approved methods of the AACC. MN, USA, The American Association of
Cereal Chemists. 1995.
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Table 1. Formulas for the cookie added with black ginseng

extract
Ingredients Control BG-1 BG-2 BG—3
Soft flour (g) 100 100 100 100
Sugar (g) 80 80 80 80
Butter (g) 50 50 50 50
Whole egg (g) 15 15 15 15
Baking powder (g) 1 1 1 1
Chocolate syrup (mL) 5 4 3 2
Black ginseng extract (mL) 0 1 2 3
Chocolate flavor essence (pL)* 1 1 1 1

* Chocolate flavor essence was used only sensory evaluation

2.

M
ok
off

ANzel FEsEHe Ho)dei=4 7] (Moisture analyzer, MS-70, A&D
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gol S 45 mL¥} 3Ak(sea sand) 1 g& FiL
1027 4 &28(750g, 25+11C)8 &, A5 qe pHE =
Algel IrE 50 mLe) wW2adbe & 40mLE ¥S F ¥k 55 ¢

A2 0 Holud wush MEe Fomyy AEHArh

3 3F wHkA

=~
ul
o

47} (Sedimentation value)

2 A 7HSedimentation value)®= AACC(56-20)° +3te] Attt =,

A5 3.2 go 100 mLe] Hl~Adde] ¥ i bromophenol blue &9 50 m

= 7}sle] Alg3] EAAIZI 3 isopropyl alcohol® ¥ 3}% lactic acid 25
1

A &3 As 583 ;GZ]O]—/V\—L— ALy el 44

5. Pelshenke value

Pelshenke value= AACC Wl #3lo] SA48AY. 5, Ax 852 32 g
o 50 mLe] £& Yo &R &8 wEJT AR 3 goﬂ R &9 18
E Yo 28 oYz =39 dough balle TEJT & 50 mLE ¥
< 100 mL W®lo]AE A= €o] 30CTE FA 3T Dough balls
Hlo] Ao ¥ i balle] BA= AlZFE S5438F9] Pelshenke value (min)&E

A3

>

6. 51 A A (Spread ratio)

AACCU0-50D)E #W7A3ke] =43k &, 7719 4737 =olF calip
erg ol gdte] ZHste] oI we Ao AEAAT

71 1719 H+&F YH (mm)
HZA (mm) =

FI1 109 H+F F4 (mm)
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x 100

F(g) - AdT F7] T (g)
F (g) - dET F7] T (g)

=
o

7. 3ZE (Leavening rate)
F71¢]

8. #7|<4E (Loss rate)

BLE (%) =

—
fite)

F (g) - SAFY TF (2)
x 100

==
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ZF (g)
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ske] 30

x 100

20 mLE 7}

AE2(3,000 rpm, 10 &, 25 + 17C)
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10. &4

F7] 17 F EAHE Table 29 & 7102 =439 (Texture anal

yzer TA-XT2, Stable Microsystem. LTD., UK).

11. A=

712 &7 vsjsle] Petri dish(50 x 12 mm)oll 715 wol A4 (Co
lor meter JX777, Minolta Japan)& °]-&3}o] Hunter® ™ %(L, lightness),
A A% (q, redness), 2 FM (b, yellowness)® UWEIHATE FF wito

HAXNE L = 9846, a = -0.23, 183 b = 1.020]Ut}. Hue angle(X4})

2 (tan' (b'/a"))=E, % (chroma

AT

¥+ intensity)+< (@ +b™2)* )2 A =3}

Table 2. Operating condition for texture profile analysis

Classification

Condition

Pretest speed

10.0 mm/sec

Test speed

1.0 mm/sec

Posttest speed

1.0 mm/sec

Probe P10 (10 mm DIA cylinder aluminium)
Sample area 3.0 mm?2

Contact force 50 g

Threshold 200 g

Distance 10.0 mm

Strain deformation 90.0 %
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s AANE 10l A H-E 60t 7k 2] HY 24 S A5 HALS al
Asto] & AFY FA 3 G s 2 QIXE F Jd=E AP uS
S AABEATE. 719 top grain score(islanding pattern)2 ¥ 718} St}
] Wl top graine]l 7F¢ F& A& 5 /M U RS 12 Frieda, #
SHALe] HIEE-S M(color), &7](flavor), Z(taste), A7 (texture), %
AA Al 8% (overall acceptability)el]l thale] BsEAl o
Zo, Y E 13 Fdd FAstES sz Almeid T
H 32eg] wArb FojHew, A8 HETE 483 d3E

SREr S
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e
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J
(@)

2

13. Ginsenoside &%

2
g 5 bsts A AR AMESIT & E8HElE FHeF(total polyph
enol content, TPC) =

100 pLE= Al@ o] 7], 500 plLe =72 71kl t}. Folin-Ciocalte
u reagent 250 pL, Na;Coz 1.25 mLE Y2 % 45To|A] 15%-7F Q7 H|o]
AatAdth AlsY S35+ 725 nnoll A S48k T Gallic acid (100~1,00

rlr
o
o
Ef.
a
o)

(@)

=N
—t
D

c

ok
)
S

116) BS Sun, L] Gu, ZM Fang, CY Wang, Z Wang, and CK Sung. Determination of 11
ginsenosides in black ginseng developed from Panax ginseng by high performance li
quid chromatography. Food Science and Biotechnology, 18, 2009, pp. 561 564.

117) Spanos and Wrolstad, 1990, p. 60.
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0 ng/mL)E o] &3k calibration curve(R* = 0.9846) = %€ TPC 3#S A
Z3}o] gallic acid/100g A Z 5 #o 2 Ve AT

15. Organic radical scavenging effect

Hydrogen—-donating %=+ radical scavenging ability+ DPPH(2,2-diphe
nyl-1-picrylhydrazyl) 118 & o]-&3} ]t}

100 uL Al&el 2.9 mL DPPH(0.1 mM in ethanoDE 7}&te] E3ate] re

action mixture® RHES T Reaction mixtureZ 38lA &35l o] F&
ol 30 #37F Qo] A FFATHA ). DPPH radicalE A7 AEE
517 nmol A =439t Organic radical scavenging &3+ DPPH radic
als 50% 2% 5 A= N8 F=0C0=E HEF A

16. Acetylcholinesterase &4 =3

Acethylcholinesterase(AChE) &A1& Ellman®] WH119S W sle] A}
€39tk =, 01 M phosphate buffer(pH 80) 170 pl, 2 mM
dithiobisnitobenzoic acid 20 ulL, F7] = 20 pl, AChE 20 uL (0.2
unit)®] & 230 pLE 37CA  10&ExF AAFF F 375 mM
acetylthiochoine iodide 20 pLLE 7}38to] 37ColA 3087 HF3A|71 & 410
nmoll A FFEE SASAT ole WMEZ 0.1 M phosphate buffer (pH

1
80) 230 UL, T FEE 20 uLY EFle] FRES 4% F B4 A
Q
[

2 YA dxzas 7] FEE5 &dfsted A8 &Y &%
Tola, YANWEEHZE= tacrineS A&

118) AK Ratty, J Sunammoto, and NP Das. Interaction of flavonoids with 1,1-diphenyl
-2-picrylhydrazyl free radical, liposomal membranes and soybean lipxygenase-1. Bio
chemical Pharmacology, 37, 1988, pp. 9897995,

119)GL Ellman, KD Courtney, Jr.V Andres., and RM Featherstone. A new and rapid c
olorimetric determination of acetylcholine esterase activity. Biochemical Pharmacolog
v, 7, 1961, pp. 88795.
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17. Benzopyrene &%

SAFEES At F719 Wzl e o5 Zo] FEkdth Al
g 20 mLell 1A1ZF AAAZ 5 kS 10 mL ¥o] Ak
, % 7]1(MG-2100, Buchi)& ©o]-&3}o]
T5% & MeOH 100 pLel =¢o] GC-MS(6890series, Agilent, Santa
Clara, CA, USA)ell Fdst] A¥E dojliddnt. 717 A e A 24
2 HP-5MS (60 m x 250 mm x 0.25 pm) & AF&3F 3 Split mode?l

A split ratio= 5 12 AT & 212> %x7] 501

1l
(@)
”Q
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o
o
e
ol
2
£ du
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o
ot
12
e
of\i
o
Lb
2
off

(@]
(@)
=
o)
Sh
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N,
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>,

713 23 10CH A5AAA 310C7HA €8 3 15870 §A At
Injector porte] =%+ 300C =, Detector portd &%+ 350CE A&

om oEAE WES ol Stk

18. TAEA

ol
ol
£
o,

BE 4ge 33 o wy 57

T+ EFUAE EASA T
) A u) X AR A (ONEWAY-Analysis of Variance) el A %
U ol sl Duncan®l WA ORE FoXE HA A

S 7Fo] A @@ A= Simple linear regression analysis® %3 Pearson

's correlation coefficient= W EFH ST},

F A Ao &= SPSS(Statistical Package for Social Science, ver. 14.0, S
PSS Inc., IL, USA) Z213& A3t}
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Fig. 2. Moisture content of the cookie batter added with black gi
nseng extract.

BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were

expressed as Mean +* standard deviation.
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S HUEsk F7] ¥b=59 pHE 43 23+ Fig. 33 2t}
Fig. 30149} 7o), 52} 2Z=o| Arbako] Wolx WA 7] uwkEe] pH
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Fig. 3. pH of the cookie batter added with black ginseng extract.
BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were expressed a

s Mean * standard deviation.
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Fig. 4. Density of the cookie batter added with black ginseng ext
ract.

BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; F2]%H-3; 3% (v/w) black ginseng extract. Data were expresse

d as Mean * standard deviation.
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=43 A3 Fig 63 2l 7] dEo Sol7te 33 589 %ol
57185 Pelshenke value®™ 2FH At oy dizFo AFT Al
ofel #ogk Aol yEhbA ok, AP Abololk FY % Aol U
9] Pelshenke valuew oz

rlr

Pelshenke value

&
60 min, T#HE2 61~90 min, ZF =2 91 mino| ™, F7|A|Z A &3

k& Bo] Pelshenke values= 30~60 min©] t}.12D
meba 2 A ALSE FY) WS 2 2 FAlse F7) A A

g Ao AR AT

120) Bt&ks; oW F ) o] FE, AAEE, p. 172
121) AAA, p. 180.
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Fig. 5. Sedimentation value of the cookie batter added with black
ginseng extract.

BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were

expressed as Mean +* standard deviation.
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Fig. 6. Pelshenke value of the cookie batter added with black gin
seng extract.

BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were

expressed as Mean +* standard deviation.
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Fig. 7. Moisture content of the cookie prepared with black ginsen
g extract.

BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were

expressed as Mean +* standard deviation.
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Fig. 8. pH of the cookie prepared with black ginseng extract.
BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were

expressed as Mean +* standard deviation.

,35,



E AT 79 9 X (Density)

0.8
0.7

064

£

Sy

B 0.5 -

A

%

£ 04 -

14

a)
0.3 1
0.2 -
0.1

Control BG-2 BG-3

Fig. 9. Density of the cookie prepared with black ginseng extract.
BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were

expressed as Mean +* standard deviation.
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Fig. 10. Spread ratio of the cookie prepared with black ginseng e
xtract.

BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were

expressed as Mean +* standard deviation.
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130) Y Pomeranz. Wheat chemistry and technology. American Association of Cereal C
hemists. MN, USA., 1978, p. 756.

131) PT Berglund, and DM Hertsgaard. Use of vegetable oils at reduced levels in cake,
pie crust, cookies and muffins. Journal of Food Science, 51, 1986, pp. 640 ~644.

132) whed M Al Aduk Wz Buks 73k s solme EREN. (H3AEA
#Z 53] X] XﬂlB;’dJ , 2008, pp. 6627668.

133) #1733, ¢ 5¢. WA (Fruit of Prunus serrulata Lvar. spontanea Max. wils.) &%
A7tk sEAelaY MG F FH 5A. T2 FF e A, A8, , 2009,
pp. 9267934.

134) Aed, AEg. MaE Jret gdesAolae] FAEA. a2 EFxe #4334, A
2649, , 2010, pp. 1987205.

135) #7438, o)A, A3, S34. SvteS HUhe FeeAelae A F FH 5A.

Fzolrjol A A& 8ka] =], #1197, , 2010, pp. 2387246.
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Fig. 11. Expansion rate of the cookie prepared with black ginseng
extract.

BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were

expressed as Mean +* standard deviation.
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Fig. 12. Baking loss rate of the cookie prepared with black ginse
ng extract.

BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were

expressed as Mean +* standard deviation.
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136) KH Lee and KT Kim. ¢35 ZS H7lslo] iy 5o =
ZFzeneka A, | 32, 2006, pp. 107371078,

137) YS Lim,, WJ Cha, SK Lee, and YJ Kim. 7|12 7152 7} =
Ay TR Ez 83 A, | 35, 2003, pp. 77783

i
i
o,
[
o
ol
H
>,

>
lo
i
i
i

138) ¢°§d A&, ARk T 298 Hubst g=Aelae FHEA, . TawAE
A5 2383] %], A15¥; , 2008, pp. 6627668.
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Fig. 13. Water holding capacity of the cookie prepared with black
ginseng extract.

BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were

expressed as Mean +* standard deviation.
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F7] AZRLF S FEES HUs AxS F7)9 AEE 4% 4
W= Figs. 14~163 ok S4F 559 Agsert S7HEs5 F7]9
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Fig. 14. Lightness (L value) of the cookie prepared with black gi
nseng extract.

BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were
expressed as Mean + standard deviation. Same letters in a figure denot
e values that were not significantly different (p < 0.05), analyzed by O
NE-WAY ANOVA and Duncan’s multiple range test.
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Fig. 15. Redness (a value) of the cookie prepared with black gins
eng extract.

BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were
expressed as Mean + standard deviation. Same letters in a figure denot
e values that were not significantly different (p < 0.05), analyzed by O
NE-WAY ANOVA and Duncan’s multiple range test.
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Fig. 16. Yellowness (b value) of the cookie prepared with black g
inseng extract.

BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were
expressed as Mean + standard deviation. Same letters in a figure denot
e values that were not significantly different (p < 0.05), analyzed by O
NE-WAY ANOVA and Duncan’s multiple range test.

,4’7,



9. 34 #7119 &4 (Texture)
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HA71e F719 texture 54& 543 A3+ Figs.17~22
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Fig. 17. Fracturability of the cookie prepared with black ginseng
extract.

BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were

expressed as Mean +* standard deviation.
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Fig. 18. Hardness of the cookie prepared with black ginseng extract.
BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were expressed as Mean

+ standard deviation.
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Fig. 19. Springness of the cookie prepared with black ginseng extract.
BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were expressed as Mean

+ standard deviation.
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Fig. 20. Cohesiveness of the cookie prepared with black ginseng extract.
BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were expressed as Mean

+ standard deviation.
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200
150 4
v
W
U
QE
£ 100
£
=
O
50 4
0

Control BG-1 BG-2 BG-3

Fig. 21. Gumminess of the cookie prepared with black ginseng extract.
BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were expressed as Mean

+ standard deviation.
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E4F 719 WA A (Chewiness)
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Fig. 22. Chewiness of the cookie prepared with black ginseng extract.
BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were expressed as Mean

+ standard deviation.
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Fig. 23. Top grain score of the cookie prepared with black ginsen
g extract.

BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were
expressed as Mean + standard deviation. Same letters in a figure denot
e values that were not significantly different (p < 0.05), analyzed by O
NE-WAY ANOVA and Duncan’s multiple range test.
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Fig. 24. Sensory evaluation of adolescence using the cookie prepa

red with black ginseng extract.

BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng

extract; BG-3; 3% (v/w) black ginseng extract. Data were

expressed as Mean * standard deviation. Analyzed by ONE-WAY AN

OVA and Duncan’s multiple range test (p < 0.05).
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Table 3. Pearson's correlation coefficients between the concentrat

ion of black ginseng extract and the sensory evaluation categorie

S
BGa Color Flavor  Taste ’eI‘extru Overall
BG 1 0.68 —0.93%« —-0.95%« —-0.92+«+ —0.97«
Color 0.68 1 -0.48 -0.51 -0.44 -0.67
Flavor | —0.93* —0.48 1 0.99= 0.99= 0.93*
Taste —-0.95« —0.51 0.99+ 1 0.99= 0.95%
Texture | —0.92¢* —-0.44  0.99% 0.99= 1 0.92+
Overall | —0.97+ —-0.67 0.93+ 0.95% 0.92% 1

a, concentration of black ginseng extract. Superscript mark means
significantly correlated between categories (p < 0.01), analyzed by Simple

linear regression analysis.
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Fig. 25. Sensory evaluation of adolescence using the cookie

prepared with black ginseng extract masking with chocolate

flavor essence.
BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were expressed

as Mean * standard deviation. Analyzed by ONE-WAY ANOVA and

Duncan’s multiple range test (p < 0.05).
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Fig. 26. Sensory evaluation of young adults using the cookie
prepared with black ginseng extract.

BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were expressed
as Mean * standard deviation. Analyzed by ONE-WAY ANOVA and
Duncan’s multiple range test (p < 0.05).
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Fig. 27. Sensory evaluation of adults using the cookie prepared
with black ginseng extract.

BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were expressed
as Mean * standard deviation. Analyzed by ONE-WAY ANOVA and
Duncan’s multiple range test (p < 0.05).
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Fig. 28. Total polyphenol content of the cookie prepared with
black ginseng extract.

BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were expressed
as Mean * standard deviation. Same letters in a figure denote values
that were not significantly different (p < 0.05), analyzed by ONE-WAY
ANOVA and Duncan’s multiple range test.
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Fig. 29. Radical scavenging effect of the cookie prepared with
black ginseng extract.

BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were expressed
as Mean * standard deviation. Same letters in a figure denote values
that were not significantly different (p < 0.05), analyzed by ONE-WAY
ANOVA and Duncan’s multiple range test.

,66,



ol

2 ginsenoside &%

3. Crude saponin

A
43} ot (Fig. 30)
xToll= FAFET O] AE FHHo] A Fdkar, A A FelA =
2 g5 AR 3HEFo]l ST
B AR

S ginsenoside

o

“
zkzkel E4F A A F=
2 AFEskA o
B EAE ginsenoside® F#H <}
A)

Ao ZAEUOR
Sk ATl HA

Zkzkel E4t
sake Table 49F 2t} Table 4049} o] BE
o] & 4<l ginsenoside?] Rg3 ¥ ol 7Hd =i 21 F= Rbl > Rgl
> Re > Rc > Rh2 > Rf > Rg2 > Rd > Rhl 22 1 ko] =4rh.
O e olge

Ginsenoside ¥
gkttt o= F7] Wl

Hiwcoh oft v
2 22] ginsenoside

oo S4b FE=

g 7= Baeh

Eo] g
o] 2 3 ginsenosides”7}
Z AR H AT

ginsenoside &
7ol o) BRE HEY

,67,



700

600 -

500 - b

400 4

300 -

200 - a

Crude saponins, mg/g

100 -

Control BG-1 BG-2 BG-3

Fig. 30. Crude saponins concentration of the cookie prepared with
black ginseng extract.

BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were expressed
as Mean * standard deviation. Same letters in a figure denote values
that were not significantly different (p < 0.05), analyzed by ONE-WAY
ANOVA and Duncan’s multiple range test.
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Table 4. Composition of ginsenosides in the cookies prepared

with black ginseng extract

Ginsenosides BG-1 (mg/g) BG-2 (mg/g) BG-3 (mg/g)
Rg3 89.34 166.17 229.87
Rb1l 26.38 49.07 67.88
Rgl 13.88 25.82 35.71
Re 4.36 8.11 11.22
Rc 4.14 7.70 10.65
Rb2 3.27 6.08 8.41
Rf 3.05 5.67 7.85
Rg?2 2.94 5.47 7.56
Rd 0.39 0.73 1.00
Rh1 0.18 0.33 0.46

BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng

extract; BG-3; 3% (v/w) black ginseng extract.

,69,



4. Acethylcholinesterase &A= A &3

S Hrbslel A %3 F7)9 acethylchoinesterase 4= A

 av= =A% A3+ Fig. 313 2t} Tacrine(l mg/mL)S positive ¢
S w, ) ZF = acethylcholinesterase & ol ofF# A<

n A A gkont F4F A 4 F
2 acethylcholinesterase &4 S A 3j 3}
SAF F7)o = Table 494 ¢k 2o tekst /<9 gmsenosﬁesﬂ
o] 9t} Ginsenoside: 112, 119 2 & pH 3t oAE Ha =

= X
F4 sttt Acethylcholinee AEHAEE=4d T stuzE, F3dx

=9 Ay sx=7F SUtds

of\
kel

ot
1o ox §2 o oot

AN

i 1
AdA} w2 A8 ol E & oltl. Acethylcholine® &% A=
H3 7190 dojA TR IS 4233+ cholinergic system® Az}
s et olg g FHUA TIsASH RS AME 2 EECAY Q1A
g A3E Z# 3}l Acethylcholinesteraset= acethylcholineg 744743l
Al A F3 o A 9] acethylcholine 555 #HAA 7= &40t} webr Fi
715 & A 3lol W #HE ] acetylcholinesterase inhibitor(A &l #)E 713}
= A7 &3] ey lthl4d)  Acethylcholinesterase inhibitore=

AA g4 AAAGEAS] YL ARAPOoRA FH/5S BN
e Ao duA Atk Fie FE AHdel wrteln §ib FEES A
A Fole] 204 AAe Awgon F7) AzAel wol At 2

4 1
wel s RARE Ak A9 Mt wrtd
T 24Tk 29 S A

=4
=
o] A7 eH E FHE Vs =

144) olwlg} ¢ 72, TEZ=F2 A AZ Z4H9 ginsenoside Rg3 3% W3}9} acetylcho
linesterase Al &2, . Tx#<l4sts] %], #1334, , 2009, pp. 3497354,

-

,70,



EAF719 AChE 4= AHas S343%

40

38 -

34 -
32 -

30 4

Inhibition, %

26
24

20
Control BG-1 BG-2 BG-3

Fig. 31. Acethylcholinesterase inhibition of the cookie prepared
with black ginseng extract.

BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng
extract; BG-3; 3% (v/w) black ginseng extract. Data were
expressed as Mean + standard deviation. Same letters in a figure denot
e values that were not significantly different(p < 0.05), analyzed by O
NE-WAY ANOVA and Duncan’s multiple range test. Tacrine(1 mg/m
L) was used as a positive control. Acethylcholinesterase activity was in

hibited(68.72%) by 1 mg/mL of tacrine treatment.
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145) HL Jay, JB Wiliam, B Franco, F Robert, RG Charles, K Michael, S Dietrich, V
Giuseppe. Patterns of lung cancer risk accorking to type of cigarette smoked.

International Ournal of Cancer, 33, 1984, pp. 5697576.
146) MC Kulkarmi, MW Anderson. Persistence of benzo(a)pyrene metabolite: DNA

adducts in lung and liver of mice. Cancer Research, 44, 1984, pp. 977101.
147) Korea Food and Drug Administration. Korean Food Standard Codex. Vol 10, 2010,

pp. 48751.
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Fig. 32. Benzopyrene concentration of the cookie prepared with

black ginseng extract.
BG-1; 1% (v/w) black ginseng extract; BG-2; 2% (v/w) black ginseng

extract; BG-3; 3% (v/w) black ginseng extract. Data were expressed

as Mean * standard deviation.
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ABSTRACT

Physiochemical Proterties of Refrigerator Cookies
Prepared with Black Ginseng and its Inhibitory Effect

on Activity of Acetylcholinesterase

Kim, Cheol Yong

Major in Food Service Management

Dept. of Hotel, Tourism and Restaurant
Management

Graduate School of Business Administration

Hansung University

This research is based on the wide known fact of scrophularia root’
s various positive functions in our health. Hence in order to increase th
e consumption of scrophularia root I have designed some biscuit using
its extracts and carried out the following experiments.

By adding the extracts of scrophularia root I have looked at its cha
racteristics specific to the discipline of sitology which involve; texture,
density, pH, content of moist, spreadability, the rate of expansion, the r
ate of loss, moist retainment, chromaticity and finally sensory test.

The content of moist decreased to 2.3%, as the quantity of extract
increased pH decreased, the density increased slightly however the diffe
rence was slight. Others such as spreadability, rate of expansion, rate
of loss and moist retainment showed little changes but were not signifi

cant.
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The L value which represents the brightness of chromaticity decrea
sed slightly, on the other hand a value and b value have increased slig
htly and as the quantity of scrophularia root extract increased the colo
ur turned more blackish.

With regards to the texture, again slight changes but nothing signif
icant. In sensory test, I added 1-2% of scrophularia root extract with s
ome chocolate essence for the age group of 10-20 and 20-30. The age
group of 40-60 preferred biscuits which contained 3% of extracts.

In the functional evaluation, content of polyphenol, effects of antiaci
d, saponin content and impediment of acetylcholinestrerase activity hav
e all showed positive outcome as the quantity of extract increased. It

was also acknowledged as a safe product in the safety evaluation.

Key words. Health functional substance, scrophularia root extract, ¢

haracteristics of sitology, functional evaluation.
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