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Antioxidative Capacities of Stachys sieboldii MIQ and Ginseng Powders
and Their Effects on Quality Characteristics of Cookies

Bo-Ram Na and Jeung-Hee Lee

Department of Food and Nutrition, Daegu University

ABSTRACT

Antioxidative capacities of Stachys sieboldii MIQ and 6-year-old ginseng powder were assessed after

extraction with 80% ethanol, and their addition effects on quality characteristics of cookies were determined. Stachys
sieboldii MIQ showed 3.12-fold higher total phenol content (TPC) and higher antioxidative capacities than ginseng
based on higher values of 2,2-diphenyl-1-picrylhydrazyl radical scavenging capacity, ferric reducing antioxidant capacity,
and Trolox equivalent antioxidant capacity (P<0.05). The 80% ethanol extract was then fractionated with H,O (Fr.
1),30% (1), 50% (1), 70% (IV), and 100% ethanol ( V). Fractions of Stachys sieboldii MIQ extract showed 2.2-fold
(Fr. I)~6.1-fold (1) higher TPC and higher antioxidative capacities than ginseng extract fractions. TPC was in
the order of fractions > > I> IV> V for Stachys sieboldii MIQ extract while in the order of fractions I ~ I[>
IV~ V for ginseng extract, assuming that Stachys sieboldii MIQ contained more phenolic compounds with higher
polarity than ginseng. Addition of 5% and 10% Stachys sieboldii MIQ and ginseng powder increased spread ratio
in cookies compared to 100% wheat flour, and 10% addition of Stachys sieboldii MIQ resulted in the darkest and
most reddish cookies. In the sensory evaluation, cookies with 5% and 10% Stachys sieboldii MIQ received higher
scores for taste preference and higher overall acceptability than ginseng or control cookies. Therefore, powder of
Stachys sieboldii MIQ could impart more favorable sensory characteristics as well as higher antioxidative capacity

than ginseng in bakery products.
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2L A% Aol A AuE AL (F)ARE Mun-
gyeong, Korea)oll Al &3 wtar, Qi gd+o 2 F7]A4t

&% (Yeongiu, Korea)"ﬂ’ﬂ Ydato] ARgaFoiTh 24
Z3} QAbel] 2 H& 9a 23] FAIgE % 100 g 60°Cell
A dry oven(Forced convection oven, Daihan Labtech,
Seoul, Korea)& AH8-8le] 7123 & —mﬂ sto] WE Bys)
AA 2 ATt ARg ST F7] AlxRE fE GG
Samyang Corp., Yangsan, Korea), ’\E”(('Zr)Dongsuh
Changwon, Korea), 28((5)CJ, Incheon, Korea), &%
((5*)Daesang, Gunsan, Korea), B 7}+((57)CJ, Yangsan,
Kor'ea) DL7EL_0_ o]:L U}_Eoﬂ/\i ;Lo]gl_ai—, 7]_31— ul—aﬂ
T (&E5stE 7%, 9N 8%, AW 1.4%)S AHE-SkSit
Ethanol, n-hexane, acetic acid, sodium acetate trihy—
drate, sodium sulfate®} sodium carbonatei= Junsei
Chemical Co., Ltd.(Tokyo, Japan)oll 4] <43} th.
A9l gallic acid, ascorbic acid, 6-hydroxy-2,5,7,8-tet-

=z 11
=

ramethylchroman-2-carboxylic acid(Trolox)$} iron(Il)
chloride hexahydrate(FeCls-6H20), Folin—Ciocalteu’s
phenol reagent, 1,1-diphenyl-2-picrylhydrazyl(DPPH),
potassium persulfate, 2,4,6-tripyridyl-s—-triazine(TPTZ),
2,2'—azinobis—3-ethylbenzothiazoline-6-sulfonic acid
(ABTS)+= Sigma-Aldrich Co.(St. Louis, MO, USA)el A
Fstel AHgIAT,

Phenol compounds £&
ZA o B 8 go 44 el Yal

hexane 50 mLE % 7}3F ¥ shaking water bath(Da1han

Labtech Co., Namyangju, Korea)°l 4] 55°C, 135 rpm2]

27004 3023t FET 5 ALY 8k)(740x g, 5) &

SIS ks HFE 3 WHESIATE Hexanes & Al A
3l @2 FoEo 80% o2 50 mLE ¥l shaking

water bath(55°C, 135 rpm)ollA] 1A]ZF F&3}aL thA] 307+
HF W o FE5% ¢ AR (740% g, 108) ¢ o A3
). o]} B S sodium sulfate columno®l] FHA|A F=&
< A|A3}AL rotary vacuum evaporator(50°C)Z 5% &
AAN)E GulE 3] AAT th Aol AF&-3sh3ith

Z0HE o|8st FTES9 2=
Syringe(5 mL)9l| o &2 washing 3t Diaion HP-20

(Sigma-Aldrich Co) 5 gs FH8t EFFE AFE
T 2% Q4 FEE 04 g& 80% olEhE 1 mLoll &3

A1A loading 3}¢] gﬂ/\] 7131 71 9lel sea sand(Duksan
Co., Ltd., Ansan, Korea)& ¥t} SPE vacuum manifold
(24-port model 57250-U Vacuum Manifolder, Sigma—

Aldrich Co.)E AF&3}e] 6 mL HzO(Fraction 1), 30% oI

ee(Fr. 1), 50% ol &2(Fr. I, 70% °let2(Fr. IV),
100% ]E}i(Fr V) <=2 2 columnol #A7}ste] 823
S FEES I
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244 F2E50100 mg)} A4 FEE(200 me)S 47
80% olleh-2 10 mLe}F 5 mLoll &3A1A A5 = A3 T
Test tubed] A& 0.5 mL, &5 4.5 mL, Folin—Ciocal-
teu reagent 0.5 mLE 2o £¢3}1 3% & 1 N NaxCO3
1 mLE ¥z ehaolA 1A3F FoF WhS-A]71 & 725 nmell A
FHEE SABATED. BFELL gallic acidg o] 83}
TR HAFAS A & 247 1A FulE I

Ov’«E

=
=
= A

-|-' no||
L

}nr}qj

N

jiml

(total phenol content, TPC)S mg gallic acid equiv-
alent(GAE)/g dry powder® WElJa1 3 &9 TPCE
mg GAE/mL fraction® & eI}

Xl AtO| SHALgl =M T}

A3} Q4 FEES 80% oo &A1 A Fals)
S H7FsFAYH(1,5). DPPH free radical scavenging
capacity< test tubeol] F=& 3|4 N (L= fraction) 0.2
mL, 80% ol &= 1.8 mLe} DPPH reagent 2.5 mLE g
vortex 8¢] 303t WAl & 517 nmoll A SHEE S5
Aslar, o2 Ak S AFE3FY] radical scavenging ca-

Tt

oE.L

pacity &

Radical scavenging _ MXIOO
capacity (RSC) (%) Ap

Agp: Blank® &3 %, As: Sampled &3 %=

Ferric reducing antioxidant power(FRAP) =32 9]
&}o] 300 mM acetate buffer(pH 3.6), 10 mM TPTZ in
40 mM HCI¥} 20 mM FeCls-6H05 10:1:1(v/v/v) v &
2 Z3%3}o] FRAP reagentE A %39t} Test tubed] 3

=& 3AA(EE fraction) 150 pl¢F FRAP reagent 4.5

LS Yo] £&3}ar 593 nmollA SH=E SH43 3 37°C
water bathol A 43+ ¥H-3-A|7] 3 ThA] 593 nmol A &4
25 54390 2TEA2 ascorbic acidE AFE3lY] &
=9 7340, 0.125, 0.25, 0.5, 1 mM)E& 24 38laL, FRAP
value™ mg ascorbic acid equivalent(AAE)/g dry pow—
der =+ mL fraction® 2 YERJSI T Trolox equivalent

antioxidant capacity(TEAC) A2 7 mM ABTS &9
potassium persulfate(2.45 mM)E Z33t] ABTS work-
ing stock solutiong #|Z3}al 734 nmoll Aol 3 =7}
0.68~0.727} H&=% 12~16A17F §<F SaellA Hoids
WA A AFE-EFA T Test tubeo] ABTS reagent 5 mL$}F
FZE AN (EE fraction) 250 pLE Yol W3 A7 &
734 nmoll A 2] &3 9} 30°C water bathol A 6% &<t
WEAIR 5 FEEE SAN AL, B5E4EE TroloxE At
£3to] =9 10, 0.125, 0.25, 0.59F 1 mM)S 2H
st TEAC value= mg Trolox equivalent(TE)/g dry
powder ¥+ mL fraction® 2 YER AT

27| M=E
ZA A3 ¢l AHS deep freezer(-80°C)oll A T4z
Freeze Dryer(FDU-7012, OPERON, Kimpo, Korea)oll A
AZAZ & "X 7] (NP-2002, NEW POWER, Busan,
Korea)2 #¢3}lslo] A&t 7= AR A S AA
L7HE BbeE ol sl =A% 14 BEE 5% 10%
Algte] Table 19] wigH] el whe} A Z23}qit). B A B n}
7HA3 2EYS €3 W=E7](KSM150PS Stand Mixer,
Kitchen Aid, Benton Harbor, MI, USA)Z 4%tAol A 58
2 AgEA ] F A 298 254 HUtEledA 3d
Al A AolFa Ada GZd=EaE 29l A 254
ZFstSict, Aol ko] A e 4 BES 7
5% 10%E #7betal 412 thg Wkatel A 2587
718 AR AL 23 vk % 0.8 cme] FAR A7 4 cm FY)
52 A3t odd 229 $& 190°C, ol E 140
°CollA] 587F wal 28 WS 180° & 583 o YU

N

EMET} OIM Hoto| 28 S LEELXS S
Ao 4% FHE AOACH(32) WHs

[¢)
A g (water absorption index) =3 93
jalo]l A2 1 g3 575 20 mLE Yo %"?}5& % shaking
water bath(25°C, 130 rpm)ollA 207+ 1L

Table 1. Baking formula for cookies added with Stachys sieboldii MIQ and ginseng powder

Cookies
Ingredients (g) Stachys sieboldii MIQ Ginseng
Control

5% 10% 5% 10%
Wheat flour 500 475 450 475 450
Stachys sieboldii MIQ powder - 25 50 - -
Ginseng powder - - - 25 50
Margarine 334 334 334 334 334
Shortening 334 334 334 334 334
Sugar 176 176 176 176 176
Starch syrup 26 26 26 26 26
Whole egg 50 50 50 50 50
Egg yolk 50 50 50 50 50
Total 1,470 1,470 1,470 1,470 1,470




2](1,700% g, 10) & & FF N2 S
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R=ER

5742 JERATH3E3),

7] 670% thets) gAstel AA AL
mm 991 543, 0 00° AANA B o A
2 Z4ste] 77] Ullol 0@ B 472 Fahavk
ol 6709) T2 ol Lol WA FolE S4

Spread factor _ Average width of 6 cookies (mm)

of cookies

_Average thickness of 6 cookies (mm)

2712 Meot Ax =3

2477 QA B F7)9
eter, JC801, Color Techno Co., Tokyo, Japan)Z 9|
SAsG o g WA gk 1.=97.75, a=-0.48, b=+2.07
2 X A% & Hunter color Llightness), a(+ red—to—green),
b(+yellow-to-blue) #t= 23] WHE S 3lo] HHFgto =
YER AT F718] A% ZFol(AE)E VAL + A +AY ©]
T2 o7 AALE T F7]19] 7 =+ Rheometer(Compac—
100, Sun Scientific, Tokyo, Japan)E o|&3}o] B3}
th 4 272 probe® A7 2 mmo] oJHE NO. 9&
A3 0 speed 120 mm/min, load cell 20 kg, X<
A8 5 mme Ao R 23] wHE =43
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(like extremely) o 2 H7}3HA] 3 a1, A4S SAS
.4 (Statistical Analysis System, SAS Institute, Cary,
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pue e 7719 F4 54 7

NC, USA)E o] &35} E4HEA S Al93}al Duncan’s mul—
tiple range test2 7t ¥5H 7} & A AlE He] foF
el Zpol & AASIA T

SH=A

A8 Ao EAEAL SAS 9.4(Statistical Analysis
System)E o] &310] BRI S A 351, 5% Fol4F
ol 4] Duncan's multiple range test® 2z A|& 7o) 9] %
2 ApolE AA 3T

ZMET QM BEUo| =Wz &t g 2y

Az 2% Qi B48 €43 & 809 d = F
Z3 582 747 27.6%%} 39.0%= S14Fe] go] 93
o2 =JH/X0.05). Baek 5(1)2 A% 24 vgke
2 FE3 T $£85E B AT ARG W 124%2 B
a3k, o= AR & T

total phenol content(TPC)“ Z}7} 2.849} 0.91 mg GAE/g
o7 7\)\474 Htﬂ—o] )\PEE} 3. 123H wo TPCE -61- O}L
Ao 2 YEFFTHX0.05)(Table 2). Back 5(1)3} Lee %
(159 A7 Ay wad 2434S Wesz 53 45
TPCE 3.02%, 1415 50% A &-&Z 53 2§ TPCE
60.5~85.7 mg%= & AT =M Q4 o] TPC
Akl fFAPslGITE Al E 959% HEHE R FE3 %9
TPCE Hagh A Ao A 14k TPC(0.91 mg GAE/g)
DA, uF, A%, 29 TR ko,

3 2o TPC(1.049 GAE mg/g)E 331
o] e EAo] A% B TPCHRU A& Ao

A Edo) ghtsl A4S vus
5, FRAP(Fe” —>Fe” &¢] z}%ﬁ) TEAC
(ABTS &9z 24 %) valueE A3 A3, 24942 <l
2FE T DPPH 2] 2 A7 %2 16.838), FRAP:= 3.394),
TEACE 3.18¥] Egkom RE SANA frol Al to

2 JERNATHAX0.05)(Table 2). @k TPC7L &
Zho] gatsl AT 6T QAR ooy, o= 2

o FirE B2 dAwEdEC] ditst E4& STMITIE
Aoz AyZbeit}, 7}% phenolic

X
2 A

i§ rlo
| H\]v
_!3: X O,

=
1ake] A5 P B

o [<RRuA

Table 2. Total phenol content (TPC) and antioxidative activities of Stachys sieboldii MIQ and ginseng powder

TPC (mg GAE"/g DPPH RSC"

FRAP" TEAC"

o 0,
Powder Yield (%) powder) (%) (mg AAE/g powder) (mg TE/g powder)
Stachys sieboldii MIQ 27.60+0.03" 2.84+0.05" 88.21+0.70" 0.78+0.04" 6.55+0.10"
Ginseng 39.00+0.65" 0.91+0.02° 5.24+0.98" 0.23+0.03" 2.06+0.05"

"GAE: gallic acid equivalent, DPPH RSC: 1,1-diphenyl-2-picrylhydrazyl radical scavenging capacity, FRAP: ferric reducing anti-
0X1dant power, AAE: ascorbic acid equlvalent TEAC: Trolox equivalent antioxidant capacity, TE: Trolox equivalent.
?Means with different letters (a,b) in the same column are significantly different at P<0.05 by Duncan’s multiple range test.
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compoundst p-benzoxy-benzic acid, salicylic acid,
protocatechuic vanillic acid, gentisic acid 5 10% o]
o] HyE Q1 1 ol Tk B2 A(7,14)7F AP
AR, 2HFE ol AEAE Lok S 24

2= eT= o= =

A7 Avhs wEete] o ojo] B ATVt Ba Y

245 it FE=E H0Fr. 1), 30% ol gh-&(10),
50% oll'&-2(I), 70% ol e-2(1V), 100% ANeHE(V)e] =

= grje] S we} #2835 £ TPCe ?‘“}ﬂ <
=g ZAFEtH(Table 3). 243 F&%< TPCE Fr.
mMelA 0.116 mg GAE/mL=Z 7} =3 Fr. I> 1> IV>
Vel #o FoFRl ato] & YR L om (/X0.05), 53]
Fr. 1(0.041 mg GAE/mL), I1(0.080 mg GAE/mL), II
(0.116 mg GAE/mL)2] TPCE d3 =2 0.237 mg
GAE/mLZ R E fraction®] TPCE tlgh & &2 0.286
mg GAE/mL2] 83%%5 =#}A|sfe] 82w polarity’} &
S5 HEEdE5S Bl Fste Aom 2AE I vt
W M FEES] TPCE Fr. 1 ~MM9 E&E4 0.019~
0.020 mg GAE/mL=Z ¥ A3, Fr. IV~ VA= 0.013
~0.014 mg GAE/mLZ W& 43S yepgglen, 4t
FE% Fr [, I, M) TPCE 43 g =
b AABEe] Q1A FEES] dAEEdS
Azt FEE90 dlEEY polarity7h W& Alow A7
) 232 AR} 2.28(Fr. 1)~6.18)
(Fr. I @2 TPCE $HFatH(Fr. V A<D, 7P B2 TPC
& gfole 24 Fr. I+ 91449 Fr. TR} 5.841¢]

we el 24 FEE0] A4

= fraction¥]

= ATH£X0.05).

FEE 2 £ EFr. 1~V)9 gitsl SHEE 4T
DPPH #t]Zt A7 5, FRAP value, TEAC valuet 4%
o] BE FEEAA N BEERT Fo)Ho R A e

WH(/X0.05)(Table 3). 2413 #8 &2 Fr. Mel4 DPPH
2o 274 %, FRAPSF TEAC value”l w94 oz 713
OuﬂP<OO5) ooz Fr. I>DIV> 1> Ve o2
S BROH(TEAC A9)), A4 B3 Eol| A= Fr.

o % 7V ¥31(X0.05) 5o & Fr. 0> 1>
o8 BAEJUHDPPH A9)). ol %473}
o] E8=Fr. 1~V)ol] 35 TPCet FAMSH
, w8 &9 TPCVl =555 kst &4 =7t
< N FE2EAA Fikst
©7F 7P w2 £ 8 E(Fr. Do DPPH &vZ 27
< 89.075%= A4t FE2ES MY =2 B8 EEr )9
10.99% 5.t} 8.14] 32 250191, DPPH o)z &4
s A3} §-AFSHAl FRAP values 5.978, TEAC values
2.164] =7 Yelstth. DPPH &Yz 245 a9 3its)
gL -7 flavonoids, phenolic acids, phenol com—
pounds$t #AAo] glo] =AM FEEC] 4t FEEY
Hlaste] 7} &l Eol A kst S EdEo] wol iy
Ao 2 AZLETH35).
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o
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N

) B 1

Table 3. Total phenol content (TPC) and antioxidative activities of five different fractions from Stachys sieboldii MIQ and ginseng

extract

HO 30% ethanol 50% ethanol 70% ethanol 100% ethanol

(Fr. 1) (Fr. IT) (Fr. 1) (Fr. V) (Fr. V)
TPC Stachys sieboldii MIQ  0.041£0.002°  0.080£0.005*®  0.116£0.007**  0.034+0.002°  0.015+0.002"
(mg GAE"/mL) Ginseng 0.019+0.001°*  0.020+0.003**  0.019£0.002°*  0.014+0.002°®  0.013+0.002°®
DPPH RSC"  Stachys sieboldii MIQ 25.835+2.000°° 64.632+3.714® 89.075+0.545"" 27.956+0.636°  5.784+0.182"
(%) Ginseng 10.990+1.182°*  7.926+0.688°®  5.527£1.272°C  3.085+0.909"° 3.213x1.272%"
FRAP" Stachys sieboldii MIQ  0.050£0.003°  0.107+0.006®  0.179+0.009**  0.056+0.001°°  0.025+0.001°"
(mg AAE/mL) Ginseng 0.030+0.001°*  0.027+0.002®  0.025+0.001°°  0.020+0.001°°  0.019+0.001°°
TEAC" Stachys sieboldii MIQ ~ 0.221£0.006°  0.241£0.010°®  0.250£0.001**  0.112+0.003>  0.039+0.005"
(mg TE/mL) Ginseng 0.116£0.006™  0.070£0.009”  0.047+0.003°C  0.03120.002°°  0.022+0.004""

Means with different small letters (a,b) in the same column are significantly different at P<0.05 by Duncan’s multiple range test.
Means with different capital letters (A-E) in the same row are significantly different at P<0.05 by Duncan’s multiple range test.

Y Abbreviations are specified in Table 2.
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Table 4. Spread ratio and hardness of cookies added with Stachys sieboldii MIQ and ginseng powders

Stachys sieboldii MIQ Ginseng
trol
Contro 5% 10% 5% 10%
Spread ratio 3.97¢o.q}5c‘ 4.81:0.09° 4.83+0.05° 6.1240.04° 5.25+0.05°
Hardness (kg/cm’) 1,040+90 1,415+128° 1,697+237" 823+113° 939+151°
Means with different letters (a-d) in the same row are significantly different (P<0.05).
A o] =713 dilution effect?] Aoz AZFETH36). 24 Componem,] ﬂako] Z7)8le] FI| 0] HA L Z71A

ZF Bk ArbeEs 59004 10%5 Z7FstdS W 719
Aol oAl Abol= AJAATH0.05), A4 & H
FS TS W Fold o R TS BATH/X0.05).
oot Ay}l fAbe A Kimd Park(23) 2 Kang 5(22)
= QA RS A F)oF s AL B
7ol F7METE fFoldor FAastta Haskgivt
(740.05). Mudgil 5(36)°l 23 2] o] f-(partially hy-
drolysed guar gum)E 2% H7}1e F7]19 HAAL 713
A9, 3~5% 7vek A HAEe HUbgel vEste] A
stRom, o= H7tE Aol dfrt 7] W= A4S 7t
AA F719 ARG S AN HA EJJr(VISCOSIty ef-
fect)® B3} t}. Jeltema 5(38)2 wheat bran, oat
bran, corn bran, soy null®] Z}z+ 20% H7Me F-7]19] #3]
4L AUEE F7IRG frolH o' 3HAaskel o (7X0.05),
ol H7MAIR FHE g TF Aol f(cellu-

lose, hemicellulose, pectin )7} #719] HIAH S 4
7)1 7 %(hardness)E Z7HA7 Ao 2 B u3Igch 2
Tol M AR WAL, 2N Rt A4 e £RF

s BAS A7 4 E2(4.99)0] 7 = x4
F(3.79 HIFH(1.68) o2 FolHQl Aol & B
(/X0.05)(Table 5). we&jA 7}—FE‘:} FIETAT7Y
= AR R B ATFES 5% A 10% 7l
2} water holding capac1ty7} Eo 2ol fel fAFSH

o 8oy >

2 5% WA 7719 A= EHi?LJJr AL } 3(P>0.05)
10% 7} Al 2Rt fo)d oz Z7ba19l 2 1H(/X0.05)
5%t 10% H7kt 7ke] o] 2]l 4o poli= Holx| &

ATHP>0.05). HHd Q1AF Buks M 713k )0 Ar=

ZTR AN fo) Al 2ol (i, M-S 5%l
A 10%2 Z7Fgel wet #7190 vt Sk A3 5
RATHP>0.05). o= F7|NkFel| H7be Az Aol il
geFo] S7tskel whl F7)9] gedto] F71et Jeltema &
(38)9] Ao} FAbg Aoz FAEQTh "7t FAH
wE F710 Are AHd HPATE A vl ¥
2H(39), HH-A o]l HH(40), U5 +HUDS HUE A5
#714 ALy Hrtgol 7S E AAE A4S YER

/}4;(]-;]_ [SIPNE l-';_ul—_o/] Nh: 111 o]_E.

S U H7bs 7)o M=
2t (2 7F#) 2 vl skl Table 63 Fig. 1] eI

Table 5. Water content and water absorption index of Stachys siebolii MIQ and ginseng powders

Wheat flour Stachys sieboldii MIQ Ginseng
Water content (%) 12.25+0.01° 10.37+0.15" 10.68+0.07°
Water absorption index 1.68+0.01° 3.79+0.10 4.9940.22°

Means with different letters (a-c) in the same row are significantly different (P<0.05).

Table 6. The Hunter’s color value of powders and cookies with Stachys sieboldii MIQ and ginseng powders

Color value Control Stachys sieboldii MIQ Ginseng
L 95.68+0.86" 69.86+0.45° 88.62+0.10°
Powder a -1.07£0.07° 5.2940.12° 0.2120.10°
b 7.19+0.13¢ 20.94+0.47° 16.64+0.34°
AE - 29.94+0.54° 11.87+0.79°
Stachys sieboldii M1Q Ginseng
Color value Control 5% 10% 5% 10%
L 78.020.00" 75.49+0.42° 68.90+0.37° 77.69£0.11° 75.98+0.18°
Cookie a -1.83£0.17° 1.37+0.09° 4.810.10° 1.12+0.04° -1.79+£0.05°
b 27.7240.78% 26.81+0.16" 27.80+0.14° 25.9240.07° 28.28+0.18°
AE - 4.18+0.76° 11.29£0.75° 3.47+0.73° 2.12+0.64°

Means with different letters (a-c) in the same row are significantly different (P<0.05).
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Wheat flour Stachys sieboldii Ginseng powder

MIQ powder

Wheat flour Stachys sieboldii Stachys sieboldii Ginseng Ginseng
MIQ powder 5% MIQ powder 10% powder 5% powder 10%

Fig. 1. Powders (A) of wheat flour, Stachys sieboldii MIQ, and ginseng, and cookies (B) added with wheat flour, Stachys sieboldii

MIQ powder (5 and 10%), and ginseng powder (5 and 10%).
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Table 7. Sensory properties of cookies added with Stachys sieboldii MIQ and ginseng powder

Wrhstel Az

o oHB

= -

Aoz AZFTh(44).

@ 719 o3, 4,

Al 7 ATHP>0.05). F-719] Ade A3 5% F717F
JHOR M w2 7RE AeEUX0.05), e 719
243 10% F71= FoH o 7P S AeE it
(7<0.05). o= Wz 717 bt F71E80 ¥2rt

S h o c I Stachys sieboldii MIQ Ginseng

ensory characteristics ontro 5% 10% 5% 10%
Appearance 5.73+£1.38° 5.24+1.50° 5.12+1.34° 5.55+1.44° 5.45+1.56"
Color 5.03+1.51° 5.2141.49"™ 4.82+1.63° 5.97+1.24° 5.79+1.27%
Aroma 5.39+1.46™ 5.9440.90° 5.58+1.58" 4.82+1.42° 3.85+1.37°
Taste 4.48+1.52° 5.5241.28" 5.58+1.30° 4.30+1.53° 3.39+1.60°
Overall acceptability 4.97+1.31° 5.79+0.89" 5.70+1.10° 4.61+1.50° 3.73+1.53°

Values are expressed as the meantstandard deviation using 7-point hedonic scale (n=33, 1=dislike extremely, 7=like extremely).

Means with different letters (a-c) in the same row are significantly different (P<0.05).
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