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Quality Characteristics and Antioxidant Activity of
Stachys Sieboldii Miq Leaf Cookies

Bok-Hee Kim - Jae-Joon Lee'

Dept. of Food and Nutrition, Chosun University, Gwangju, Korea

ABSTRACT

This study was conducted to investigate the effect of cookies containing Stachys Sieboldii
Miq leaf powder on the antioxidant activities and quality characteristics of the cookies. Cookies
were made with different amounts (0, 0.5, 1, 3 and 5% to the flour quantity) of Stachys
Sieboldii Miq leaf powder. The bulk density of the dough, crude ash and crude protein
contents, total polyphenol and total flavonoid contents, DPPH and ABTS free radical scavenging
activities of the cookies significantly increased with increasing the amount of added Stachys
Sieboldii Miq leaf powder, while the pH of the dough, moisture and carbohydrate contents,
calories, spread factor, L, a and b values of the cookies significantly decreased with increasing
the amount of added Stachys Sieboldii Miq leaf powder. The hardness of the groups with
3% and 5% tachys Sieboldii Miq powder was higher than that of the control group. The
consumer acceptance evaluation showed that cookies prepared with 1% Stachys Sieboldii
Miq leaf powder did significantly differ from those cookies of the other groups in terms
of color, taste, flavor, texture, and overall acceptability.
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HiE o HT fefuetelM® Xufe(Ryu et al.
2002; Harada et al, 2015)0l] &3}#¢] ekg2lET <
HA7] s dtHlee et al, 2013). dhlolrE el
=718 AR EAR), A2E FITETDKER)
g} 3l ekgstct, FaollaE 13417158 Azt Al
Hol FEHR] AR A o, FkiabA
o avle 243 B0l glo, 3+, ¥71, 75,
B, 159, Wds), oA, iz, wek 217, o]

s, 9%, g, AAHRel Fso] Yk 27

3 A Bolx AREEIGE . SthRyu & Kim 2004).
27 8 AR cholined H]E3}] martynoside,
stachyose 5-¢] phenylethanoid derivatives, meltoside,

satchysoside A, harpagide, 8- acetylharpagide 52

irioid derivatives, starchyose, acetoside 5= S35}
I Aok HuEJcH(Yamahara et al, 1990). FE3F
Aol A S 4-methyl cther 7-O8
(6™-Oacetyl-2"-allosyl) glucoside, acetoside, sioscutellarein
7-OB(67-Oacetyl-2"-allosyl) 52 t}=F sh3kal it
(Takeda et al, 1985), A%+ o= &= Zas=3}
T EthEeol= SghEe] el EtHKim et al.
2017). 2Azke] BE TS, 7] 3 o) Fe=
2 ghrtsl G tEo] AlEuke] A A kekE A
= AAlste] At 7198 sl et Sl=dl

(Yamahara et al, 1990), o]& ZA%+e] 715 A<l

ok
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phenylethanoid derivatives?] satchysoside ¢ 5-o] #o]
sh= Aow Husklek, 1 ool ZARke] Aejetd
7150l B A7 2% el & Al B3
AP} 75 olFa glom, 2ATe FRe| ¥ 27
oll4] acetylcholine esterase & monoamine oxidase
2S AAlske B3t Slol Ho] B7Is FAlel
I3l (Ryu & Kim 2004), 21ZEe] Azehe 1t
FJste] FatEkgol(Ryu & Park 2002) 3lem, hrks}

Ade] Bge AABIAL oA 2750 Qlo] dit
a9} (Baek et al, 2004; Feng et al, 2015; Lee &
Lim 2018)7} 9<r3hy, 27bA 323t o7& 7K (Sasaki
et al, 1989), AIHAME R&FIHOh 2018), FFd=d
FH(Kang et al, 2017), SAFA|3Ee] 7] HolE A}
© gdae} Aot 2HF9Ryu et al. 2002)7}
ATk dEA ot 2A47e] S8]a1gel starchyose
& A Bifidobacteria AJS&
< A3t hyarulonidase 843 Algo =4 A
S8 Takeda et al. 1985)¢} probiotics 2H&-a 3}
(Yin et al, 2006)7} ¢Jom, ZAZFe] acetoside A
o A 2 E &I (Hayashi 19947} Q&= Ao B
TEAT Tt 2R FEE] Bl w3k o
T P8 Zgo] v AeE BIuHHRyu
& Park 2002).

ZAE AFE AR o83 AT 24 e
£ ol&3te] TPt A7t FE o FaL e, =5
el (Yang 2012), F5-(ee et al, 2014), 2 F7](Jung
et al, 2014), 2 W Park et al, 2014), %73 (Choi
2016), AW Jeon & Park 2015; Lee 2015a), E}Eh=
(Tae et al, 2016a), =<=(Park 2017), ~2Z(Tae et al,
2016b), & 23l joo & Choi 2017) Sof &3+ Ao|
oh Zeiug 23S o] 83 AFNel HdE AT
= ARt
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7)Blender, HR-2171, Artreal Huiyang Manufacturing LS AR &gkor, v 24 s
Ltd,, Shanghai, China)& ©]-&ste] &-aste] 50 mesh L7HFe] tiste] 0.5, 1, 3 B 5% H7kste] HAlEE
BEFAR THAA BLE Az3t AN A7EA-7 gttt F71Ax He AEHE AR o,
0C Y% Baslgh 7] Azl AMe-d Xﬂf—:t— = AFe HEE ¥57](NVM-14, Daeyong, Seoul,

E(CJ] Cheiljedang Co., Seoul, Korea), F-IHE Korea)d] ¥o] R=EgA] & FojF & Ae-S ¥of
(Lotte Foods Ltd,, Seoul, Korea), 2A®HCJ CheilJedang =S5 u] 7kx] &3kl g} skict @dw 254
Co., Seoul, Korea), &2F(CJ Cheilledang Co., Seoul, o] YolFo] BEjEA] e 3hdx A= 2 vt
Korea), vpdg} 3-$-t](CJ CheilJedang Co., Seoul, HE o] ey B A7 BS Yol 7PHA
Korea), ®l|o7) 39T (Ruf Lebensmittelwerk, Quakenbruck, 33ksl 3 1AI7F Bk WA aoA] FAA AL e
Germany), @7k QI nFEIA] Fiate] ARE-3HS LR 1 em FAR ZojA A v 27 50 mm9
t}. AleF2 Folin-Ciocalteu’s phenol reagent 1,1- Ay F7] EE Ho] AYslYr}. o] vi=e jlEe
diphenyl-2-picryl hydrazyl(DPPH), 2,2-azinobis-3- 180C, WE-2 160CE odFst 2 E(FDO-7104, Dae
ethylbenzothiazoline=6-sulfonic acid(ABTS), tannic Yung Bakery, Seoul, Korea)oll4] 155 F<F 9o},
acid, rutin& Sigma-Aldrich Co.(St, Louis, MO, USA) AE T ALoA] IATE Eot 28] T AleoA]
oA FUske] ARgsE T, 1 9]9] Aok S5Al 247 BAAsh o, SR, 223t 55 HIRS AL
oFS ARSI o 24 8l ARgskeldh

2. 37| M= 3. F719 gHtEE =M

2R3 BT 7 15 Al=EsE] st Table A7 7 F71¢] Ao R 7 &
19} o] 2T Bush Whe] WL ol wel  wlE, AN D EIR T RS AOAC W
e SR Asigleor, dae 243k (1995)9) met o S Ao R 105T

Table 1. Ingredients of cookies prepared with different amounts of Stachys sieboldii Miq leaf

powder
) Stachys sieboldii Miq leaf content(%)?
Ingredients(g) Control"

0.5% 1% 3% 5%
Weak flour 400 398 396 388 380
Stachys sieboldii Miq leaf powder 0 2 4 12 20
Butter 200 200 200 200 200
Sucrose 180 180 180 180 180
Salt 2 2 2 2 2
Egg 100 100 100 100 100
Vanilla powder 4 4 4 4 4
Baking powder 4 4 4 4 4

YControl: cookies with 0% Stachys sieboldii Miq leaf powder added.
20.5%: cookies with 0.5% Stachys sieboldii Miq leaf powder added.
1.0%: cookies with 1.0% Stachys sieboidii Miq leaf powder added.
3.0%: cookies with 3.0% Stachys sieboldii Miq leaf powder added.
5.0%: cookies with 5.0% Stachys sieboldii Miq leaf powder added.
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A 2ARE o zxste] HFstlon, 23 FhF
2 600C 23 3|3PH(F-4800, Barnstead, Boston, MA,
UsA), Zehd ghake semimicro-Kjeldhl (Kjeltec™
2400 AUT, Foss Tecator, Hilleroed, Denmark), ZA]
HF skke Soxhlet W (Soxtec System HT 1043
Extraction Unit, Foss Tecator, Hogands, Sweden) 2.
2 Zgsi5lom], BesHE Bake AlR 10000 S,
o, 2O 9 EAY BS el 42
=y

A#A(PARR 1351 Bomb
Caloriemeter, Moline, IL, USA)E 2213}9]c},

A= (Energy)-2

4. F719l HEY X =F
A B 37 719 R A9 AACC
method 10~52] HP(AACC, 1995)°l o8 244
<, 2l ek FAe] vg ARletglon 7]
B2 7 Mg 7HARE] FHoRE At A
2785 mm THRR caliper® Z43}kaL, F71& 9
0c3|He & e Wor AA HAHS A3

44 7] hE FHOE HoheW F 7 FolE

7] Wie] S48 Qop]
glste] pH % L=g S7gakdct. wEe| pHe W5
5 goll S5 45 mLE 718 § Homogenizer(Bihon
seik, Ace, Osaka, Japan)S ARg3le] #2358 T2
oJZA](Whatman No., 2)2 ofFsle] odS p
meter(Mteeler Delta 340, Mettler-tolede, Ltd.,
Cambridge, UK)}E °|&3te] S48t} 7] W=
o] Y& Choi(2009)¢] W o g Z4skdi=tl 50
mL W22 dee]l S5 30 mLE AL v 5 g&
Yol ol Fu2 des SAske] Fulof tigh
Aol vl(g/mL=HE] A3t

rulm

AR 2 A7 5719 A vk 1 el
o] F7)9] A7)E 2,5%2.5%0.5 cmE A3 A=

& Rheomether(Compac-100, Sun Scientific Co.,
Tokyo Japan)& AREate] Z43t9lom, 54 202
load cell 20 kg, table speedi= 120 mm/min, proves
A7 2 mme] O%%*Ei No. 4 needleg ARE3Fe] 7]

ERo e 4 mm YFSES AAste] Z4shet

7. 3910| M5 5
22749 - A7) 7] Ws(dough) 3 -2 7]
9] Z(crumb)¥} EW(crust)S LA Aekslk 5 A
ZHA|(Spectro  Colormeter JX-777, Color Techno.,
System Co., Tokyo, Japan)& ©]&3le] AL=E =3
skolet. ofm) ARESE BEHe] Lak ()2 89.39,
a%k(ﬂ*"laO 0.13, bRH(FAE)L-0.512 B3 F
2 33] vHE S| Hrgptem yet

Hunter colorgk:

w3lct

= %‘?‘o"ﬂ 37]E
XF% FIE 3'5]% A Zejodl Aol wobal
AlFation, g 7ie] Alse] Frpt Eubd vl &=
2 gFopd F T3 ANEE HRIEE 3l 71&
T e o 2= MK (color), 3F(aroma), HBH(taste),
Z27Htexture) 2 HAIZQ] 713 % (overall acceptability)
of thall 53 FHHE ARESte] 552 - Frh(like
extremely), 1742 ‘f-¢- Umt}(dislike extremely)'S

1ee Brleherh



247 B A7 7718 AF $AHd=7](ED
8512, Ilshin, Yangju, Korea)2 71Z3F & 50 mesh
FFAE FHAA B AlRE SR WAESs 7
238l 65C Heating mantle(Mtops ms-265, Seoul,
Korea)ol] 224471e] % 371 F7] 1 g B 8% ollehS
10 mL& F7Fske] 25Colx] 3ARM 3ate] AA =
3+ & o] (Whatman filter paper, No, 2)A]Z] T2
40C & oA 3HRT5F7|(EYELA VACUUM
NVC-110, Tokyo, Japan)< o]-&3}e] 1S #7138}
HA A - sF8te] ARE 3]etkalrt

il

2) 243 B 9719 & Esd & &
Hiolt 3 24

Z Zg)¥E TS Folin-Denis phenol method
(Folin & Denis 1912)9] ¥ o]l F3he] #4811 0m,
A 2 7 7] CgE FEE AR 1 mLd
2% Na,CO3 &4 1 mE 7hshe] Ao WAAZ] &
Folin-Ciocalteu reagent(Sigma-Aldrich Co., St. Louis,
MO, USA) 200 (-5 7Fate] SR 5 A 30T ol|A
3087 BESAIHT WREHE 760 nmollA UV-
spectrophotometer(Shimadzu ~ UV-1601IPC,  Kyoto,
Japan)2 EF=E 43I0, RFEZL tannic
acid(Sigma-Aldrich Co,, St, Louis, MO, USA)E o|-&
ste] s AAS 2dste] & e I
mg tannic acid equivalent(mg TAE)/g dry powder=.
Ueklth, & SehEeol= ke DavisHES WS
HEAIX Chae et al.(2002)¢] #Hel w2} F2813c
F7) deke FE5 0.2 mL} 90% diethylene glycol
10 mL-& 2+ 432 th3 4N NaCH 0.2 mL-& €31 37°C |
A 1ARE FRF BEEAIZITE 1§ 420 nmelx] UV-
spectrophotometer(Shimadzu  UV-1601IPC, Kyoto,
Japan) 2 =S A3 oH, EFEEE ruting
ol-gste] HFIS APdste] T Zehieol= ke

mg rutin equivalent(mg RE)/g dry powder2 WERHTE
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3) DPPH¥} ABTS radical &A% &3

ZAR 8 7 57 deg 3559 DPPH
radical 2% &%-& Blois(1958)¢] W o 2 =43}
et F7) ek F=E 1 mLe} 0.2 mM DPPH -8}
1 mLE 4o} Efste] 3087H37T) THEAIRl &
UV-spectrophotometer(Shimadzu UV-1601PC, Kyoto,
Japan)& 517 nmelX FF5=5 S7g3Ioitt. tharel
BT T oEES ARgete] 25T T
NekE FEE9] ABTS radical 275 Re et al,
(1999)9] WRlog ZAstglon, 7] dis F2&
3 mLe} 2.4 mM ABTS 29(Sigma Chemical, St.
Louis, MO, USA) 0.1 mLE & &35l & 21204
24 AIZF T}, Microplate reader(Infinite M200 Pro,
TECAN Group Itd., CA, USA)Z ©]&3}] 734 nmol|
A FBEE S, daTY Fee T

oS A8t SAHITE.

10. SAXE

RE E5AR8+F Statistical Package for Social
Science(SPSS)E-A| packageZ o]&3l3ct, 7+ 233}
ol thek AlRe] 242 33] vhE At AlsE

Fke] A A2 LAREARE (one-way analysis

-

of variance)Z 3 & p(0.05 F=°l4 Duncan’s
multiple range testZ AAI5Fe] 2 Alg7ke] SA|1A

#olde AF9
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At
= Table 29} 2}, 2247 8 37 F719] 2
ke t)lZz7o] 8.60% 7 =9y, AR Hut
0.5-5% 472 6.81-7.382 ZA17He] Bite] 7t
H] o] VPR 2ol H|Eke] YolAl s S
HATHp0.05). Z3 F =il ke g zatol
71g ol 742k 0.58%9} 6.8205 VFERIRI.oH, 24
) Bk 0,5-50 F7RES 0.71-1.03%%} 6,91-7.36%
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Table 2. Nutritional components of cookies prepared with different amounts of Stachys sieboldli

Mig leaf powder

(g/100 g)
Stachys sieboldii Miq leaf content(%)
Control
0.5% 1% 3% 5%

Moisture 8.60 + 0.01V? 738 + 0.07° 734 + 0.02° 724 + 0.02° 681 + 0.09
Crude ash 0.58 + 0.01¢ 0.71 + 0.01° 073 + 0.01° 091 + 001°  1.03 + 0.01°
Crude protein 6.82 + 0.06¢ 691 + 0.01° 711 £ 001>  7.15 + 0.01*  7.36 + 0.03°
Crude fat 21.87 £ 0.06™Y 2194 £ 005 21.92 + 0.06 21.79 + 0.05 2170 + 0.07
Carbohydrate 63.35 + 0.01° 63.93 £ 025 6281 + 0.02° 6220 + 0.08% 6131 = 0.05
Calorie (kcal/100g)  470.48 + 0.29° 47484 £ 0.60° 47494 £ 0.06*° 468.61 = 0.31° 462.57 + 0.30¢

DAIl values are expressed as mean +

SE of triplicate determinations.

224 Means in row with different letters are significantly different (p<0.05) by Duncan's multiple range test

INS: Not significant.

P 7} vige] FHB4E 2o U

2434
e gl Frlehe Ade BArHp(0.05). &=
A ke AR el {2 A<l Aol YA
okt Brshe b} ARk tizto] 27t 63.5%
9} 471.48 kal/100 go]l@.om, ZA7+el B 0,5-5%

A7REE 61.31- 36,9309} 462.57-474.84 kal/100 g
SolAlE 3] Ath(p(0.05). £ Ao
et al. 2017)8F 24149

s By b = B
T 4.13%,

=
Z3]8 10,49%, ZEH
ix]‘ﬂo‘ 1.57%,
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Table 33} 2t} F7]9] 27L& tixol
5.49 em& 7P WAl SAEoH, 24
0.5-5% H7HrEe 5.16-5.39 cm& )] HI‘H

A= S BAHp(0.05). ¥hA F7)¢] F
Z7+0] 0.91 cm$i e, 2479 B 0,5-5% %7}%

oM 0,95-1.00 cm= 2ol wiste] F78 7

.|..

-\m

el

L

401

L
R

=

(
4

[e

Eeln =k
=

HATHP(0.05). ool Az F719] AP
ZA7Q) Buk yleke] ZekaE Yolx)= A

B 277} 6.070]|9.0m, 24 B 0.5-5%
A7 5.15-5. 718 YERISITHp0.05). Doescher
et al. (1987)9l] oJabd 7)) A7} HRAHL 718
Whrel F4 ARZ AW, #3893 1] 2
78 o= uiekzfeirkal a1 lrkFinney et
al. 1950). F71¢] 314 e, ovo] e
W] uiS ulg, AR date] =71ek g ol ofsh

=, =20
JFe W Aoz deld Qov), 77] v Yol

[e)
=

P
vr—r

o
e

95 ) 2ol galEe] AEE W A ol
z 5o gl g} o] solAw et A
=2 71XA) el 3740) Holzicka B Elc)

(Hoseney & Rogers 1994), wgbr] 7| vkl vk

& FRo PR WK A% 1 Az olss
E4o] F7]e] AWl FIE F Uk % B

7} F71(Park et al. 2014), vjyzg] % 7t F7]
(Lee 2015b)M = FAF 2] A7} vlEo] S7IEFE
HRo) Atk Aol Akt Adg B ook
e N e o ks R e
Arlgo] S71goeM vk
of pH ¥ i 31, Fo] 83 9 Hipdo] vz
ofl Hjs] GolxA wise] 537 BEE FFE
n)x H@Ao] i Aow wekEr)
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Table 3. Spread factor of cookies prepared with different amounts of Stachys sieboldii Miq leaf

powder
(cm)
Stachys sieboldii Miq leaf powder content(%)
Control
0.5% 1% 3% 5%
Width(cm) 549 + 3767 539 + 145 535 +£ 058" 520 + 1.53° 516 + 0.88°
Thickness(cm) 0.91 + 0.58¢ 095 + 0.88 097 + 0.58™ 099 + 1.15°  1.00 + 0.33°
Spread factor(w/t)" 6.07 = 0.07° 571 + 0.02> 551 + 0.01° 5.26 + 0.04° 5.15 * 0.02°
USpread ratio(w/t): Width(cm)/ Thickness(cm).
DAll values are expressed as mean + SE of triplicate determinations.
927d: Means in row with different letters are significantly different (p<0.05) by Duncan’s multiple range test
3. 7| ¥=9 pH & T sk pHE F719] s 540 2 rAe AeR
2279 Bg Arlet ) W] pH B Ww LEA, 18] pHyE o F7]6] Ao] s A|aL

Table 49} 2tk 7] whee] ph= tlzdo] 744 & FEEe AEE Hola, pHy} EolAH ZAsE:
gkon A7kl Bako (509} 1% H71ek 7] vk AES B 73k ) A vbe] drhal B uskitk

of pH Tz} Aot giglont, 3ush 5% A7k (Cha & Lee 2016).
T

F7) W x| wlate] folahAl SEk(p( 23S 2E A7IRE 7] wise] Y Table
0.05). A% Bako] Ayleko] Z7184E uks T 49} A}, 7] vkse] Ues izl viske] 2297
7] W59 pHe Sl ole 2471 o] pH ol Bub 0,5% H7ld= xFolz) QIglent 1,3 ¢
7} 5.6902 ZA7el Fibo] HkEo] pHol| J3ke & 5% F7te thzell vlste] f-osHAl STkt
Zo g Bl 53] 2474 Bl citic acid, (p€0.05). Cho et al.(2000)°l &J3tH F7] w2 2
tartaric aicd, succinic acid, acetic acid 5¢] F7]Ak0] =EdkEe] WA ARE golst 4 glo] 71| F4
FHElo] Jlol(Kim et al, 2017) oFF f7IEe] 7] WM FEOR W) Som F7PL muEsiA 7]
Hisro] pHell F3s &+ Z10= Holxitk, mvte] B2 St oAl v, A=) oW L A B
A7} F7)(Lee 2015b), & RIEH 7} F7](Lee et AL shdET), ol Be <=9k ARE T3 W

al, 2019), A7)12UE B2 17} F7)(Cha & Lee o weba g2t A 4 Slth(Koh & Noh 1997). B3k
2016), B} 23k H7} 7)(Cho & Kim 2013), Hi} 7] W= 747} e FAE wE S Wl &
ol Bk A7} F7)(Lee et al, 20060) 5% Huke Fohe Alae UEE FobAA| vhes dlle] =,
A7Ro] ZVRE 7] uie] pHE AstEgiche WHFEG @ Fdo] A2 RARE wow Wt
Ade} FARE %2 B3I} Cho et al.(2000)91] 9] o2l H7h AlEske] F7hEo] wise] A wr) 7t

Table 4. pH values and bulk density of dough prepared with different amounts of Stachys sieboldii
Miqg leaf powder

Stachys sieboldii Miq leaf powder content(%)

Control
0.5% 1% 3% 5%
pH 6.49 + 0.03° 6.47 £ 0.02° 6.42 + 0.03 6.38 + 0.01° 6.35 + 0.01¢
Bulk density(g/mL) 0.82 + 0.04¢ 0.83 + 0.02¢ 0.88 + 0.04>  0.90 + 0.08 1.00 £ 0.04°

DAl values are expressed as mean + SE of triplicate determinations.
23 Means in row with different letters are significantly different (p<0.05) by Duncan’s multiple range test.
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5. 719 4

2279 B AhES gelshe] AlzdE F7)9
AEE B3 A= Fg 1% 2ok 719 A
ZA BT 3R] NS hasEolch &4
S B 0.5%9F 1% H7kEe tiErd folZ<l
2po)5 HolA] ekgkont 3%} 5% 7t RSl

71T (p0.05). F719] A= vhsre] He, &
2 Ao B, TR FF 2 A7, el
o) delivta B gl o™ (Joo & Choi 2012), &
5 H7bele FAlme] i kel o8l 7P 2 9%
£ dk=r}a sFtHKwak et al, 2002). 19 22 H
7F F71(Kim & Park 2008), AduE B 47} 7]
(Son et al. 2015), EAY 2 37} F7](Choi et al.
2009), & WIEY H7} FI)(1ee et al, 2019)Y] AEE
o] Hrkke] STFE Bt Eobd 2 97
Fo} vls=gt s Bt

50000 -

a
40000 -
b
30000 |
20000 -|
c c
C
10000 —]
o ! ! ! |
1% 3% 5%

Control 0.5%

Hardness {gfcm?®)

All values are expressed as mean + SE of triplicate
determinations. *®Values with different superscripts
on the bar are significantly different at p<0.05 by

Duncan’s multiple range test.

Fig. 1. Hardness of cookies prepared with
different amounts of Stachys sieboldli

Mig leaf powder.
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Table 5. Colorimetric characteristic of cookies prepared with different amounts of Stachys sieboldi
Mig leaf powder

Stachys sieboldii Miq leaf powder content(%)

Color value Control
0.5% 1% 3% 5%
L 81.09 + 0.46"2 4949 + 023>  39.18 + 0.15 31.87 + 0.34*  24.09 + 0.16°
Dough a 236 £ 0.50°  -459 £ 020 =350 + 0.11° -4.89 * 029° -6.65 + 0.33¢
b 3199 £ 053 2516 = 0.72° 2209 + 0.90° 22.05 % 0.64° 19.70 + 0.59¢
L 87.09 + 0.28°  69.09 + 047>  62.65 + 0.25 4991 + 0.25¢ 4691 + 0.43
External a  -099 + 0.02¢ -438 £ 0.11¢ -672 £ 006 -7.23 £ 0.19° -7.52 * 0.18
b 3853 + 0.17° 3353 + 0.38° 3227 + 0.25°  29.02 + 0.20° 28.33 £ 0.40°
L 8288 + 025 6376 + 036> 5773 + 0.19° 4947 + 0.34* 4503 + 0.06°
Internal a 267 £ 008 -771 + 0.07° -822 £ 0.08° -8.48 + 0.08° -9.49 * 0.18
b 3634 £ 0.50° 3394 + 0.14> 3393 + 032 3198 + 0.20° 25.69 + 0.30¢

DAIl values are expressed as mean + SE of triplicate determinations.
227¢; Means in row with different letters are significantly different (p<0.05) by Duncan’s multiple range test

Table 6. Sensory evaluation of cookies prepared with different amounts of Stachys sieboldii Miq

leaf powder
Sensory Stachys sieboldii Miq leaf powder content (%)
Characteristics Conerol 0.5% 1% 3% 5%
Color 4.09 + 0.31"2 509 + 0.40% 5.64 + 0.91° 5.64 + 0.34° 4.64 + 041
Taste 4.00 £ 0.49° 509 £ 031* 564 + 031° 527 £ 0.35° 4.09 + 0.52°
Flavor 427 + 0.14® 491 + 031 5.36 £ 0.28° 5.27 £ 0.44° 4.00 + 0.52°
Texture 418 + 0.37° 5.00 + 0.27% 5.73 £ 0.39° 4.64 + 0.39% 436 + 0.37°
Overall acceptability 4.64 + 0.33% 491 + 037 5.64 + 037 5.73 £ 0.34° 445 £ 0.43°

DAl values are expressed as mean +
22 Means in row with different letters are significantly different (p<0.05) by Duncan’s multiple range test
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All values are expressed as mean +

SE of triplicate determinations. *“Values with different superscripts on the bar
are significantly different at p<0.05 by Duncan’s multiple range test.

control

Fig. 2. Total polyphenol (A) and total flavonoid (B) contents of cookies prepared with different
amounts of Stachys sieboldii Miq leaf powder.
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are significantly different at p<0.05 by Duncan’s multiple range test.

Fig. 3. DPPH (A) and ABTS (B) radical scavenging activities of cookies prepared with different
amounts of Stachys sieboldii Miq leaf powder.
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