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Abstract

This study evaluated the quality characteristics of rice cookies prepared with different amounts (0%, 5%, 10%, and 15%) of
hempseed powder. The values of density and pH in the cookies did not significantly differ among the groups. The moisture
content ranged from 4.86% to 5.83% and was the highest in control groups. The spread factor increased with increasing
hempseed powder concentration. The lightness value decreased with increasing amounts of hempseed powder, while the redness
and yellowness values did not differ among groups. The incorporation of hempseed in cookies increased cookie hardness.
A consumer acceptance test revealed that cookies with hempseed powder added were more preferable than those of the
control groups in terms of overall acceptability. The total polyphenol content of the control groups was 7.15 mg GAE/100
g, while that of the hempseed added groups ranged from 12.36 to 17.17 mg GAE/100 g. The substitution of wheat flour
for hempseed powder yielded rice cookies with a higher DPPH (2,2-diphenyl-1-picrylhydrazyl) radical scavenging activity. The
above results indicate that the most desirable cookies were those prepared with the addition of 15% hempseed powder.
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M E 7HERE GUL W 71540 Uk Ao LeixAA
o), 4%, 33 SANAE 1 2071 S5 9L, 9
et el F7kstn stk

3, 9ul AT ATsl] et AF] 2] shglol
wsksta gl 7 7kt sk e 4 gl Al - A
o $8% 4 F745T Uk Aol A SEY %

3} uake 2R AUT Qa, SEFe] Wol mlyE 4

3 2 A = (hempseed)= =N Cannabis sativa L.) 2=2] X
Sto 2 BaHE(20~30%), TER(20~25%), A (25~35%),
Aol df1(10~15%), BlEtR], 7138 F9 FFeEE =17
ok Qe S AAER EEA Qlol(Chen T 2012
Jeun 5 2011, Callaway JC 2004; Deferne & Pate 1996), Baltic

StateS} FHAE AZAS 23} A FEI| Agoz
0|25} 1 gJtHCallaway JC 2004). FZA|E= 2 212 80% o] A}
o] Tl A MKPUFA) L2 5o lal, 2716 :
w7139 vlgo] 2:1~3:1= A 3J}E o] Qlo] A7to| F
st, AAE FHAHE $AE BHFL 18P 2 8

W7} Qe Aoz By vl QlrkSacilik 5 2003). AZA=

go] o}g7] mES] A o] 45 7t o= e o4
3 9Jtk(Kim & Chung 2011). 2|2 So] Azo] tjat @Alo|
A7 2uREe] aTE F2A717] Y8 hekd 714 A
22 A7k ARNFE 77 AL A7t FE o2l
I gtk AWATEE Gl Hul(lee & Lee 2017), 2%
(Na & Lee 2017), 7+2] H2HLim & Lee 2016), =1 E2HKim
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& Lee 2015), &J% 7F2(Moon & Choi 2014), T-olu} ¢ Bt
(Jeong Z 2012), obub¥] 7F=(Kim & Chung 2011) 5-& Hzj
22 olgsiel AxT F7150] waE ok 77 Ax
4 F AR MBS WAL A8 F I B
whel] By AL AT T1e AT ot
(Lee & Lim 2013), SRt = A2t (Celiac disease) 5
A% £A &2 TS T 49U AELE T T
EoHAHA F7RE A7IREE YAske A=t S7hekaL
Utk A2 SRES Aok A ot ¢ A| ¥hgo] Wil
2317 golstm, A& AR 27|17} Zrof 7] A= Al E
7HE giAAl R £ AFolth ok=E Il & &H] &
A= BS o] &3 AF Aol Bagh Afo|lnz 2 o
Tel ML AR WS RS SISk, AR
"E ?% *l‘:ﬂ—ri tAste] #7715 A=t F4 &
o X

R

1. 4" M=

Aol ARERE FZA =YD, H=E(C, Seoul, Ko-
rea), 275 (Haessalmaroo, Seoul, Korea), ¥ E|(Seoulmilk, Seoul,
Korea), H]©]7)3}+-9-E(Ruf, Lebensmittelwerk, Quakenbruck, Ger-
many), AEHCJ, Seoul, Korea), @7 52 A|HEE= AL 74
St AZA =9 YNGR 242 T 12%, THlE
35%, A|HF 42%°] Atk

2. w37|9| M=

ALAEAT O] A W7l AN A9 ofu] A
< A AASEA, HFFH O R Table 13 o] A3t
(Ryu JH 2017). BA 253} vElo] e, 428 @11 287

Table 1. Formula for rice cookies made with hempseed
powder

Ingredients (g) Group”

S-0 S-5 S-10 S-15

Rice powder 50 50 50 50
Flour 50 45 40 35
Hempseed powder 0 5 10 15

Baking powder 1 1 1 1
Butter 60 60 60 60
Sugar 40 40 40 40

Egg 20 20 20 20

!'S-0: hempseed powder 0%, S-5: hempseed powder 5%, S-10:
hempseed powder 10%, S-15: hempseed powder 15%.
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SHAA THAHE WS 2 F R, ATEE, o]
Zuhed, AZAETEE st - A=t 4L
3027 £ v WSS T FolFE oA YARALAA 1
AIZE FAAZE FA7F Ed iS4 FA(S mm)=

W g 5T BYEEA S omE o] 9B 190C, ol
150C 2] 2 E(FDO 71-3, Daeyoung Co., Seoul, Korea)of| 4] 13

B2 7R 2498 1% 22614 ] AeelA 24
& Az Agst

3. HISo| W 9l pH £X
| uEel syt A2AUs 9399 554
T 7] W 5 gS Ye T 274 Rujg sl o}
’5101] w2} A 4bshct.

=
=
)
[s)

Y (g/ml) = -

pHE Z7< 45 mLe} ¥hs 5 g& WHHAIZ] $ pH meter
(InoLab, Weilheim, Germany)Z2 AF-20]|4 4314}

4. T2 £8
AF7)9 FEFFS AR 1 g& A = 247I(MB-
45, Ohaus, USA)E AF8-3te] 105CollA S45HF:

5 HEMX|+= =H

3 g A (spread factor)= AACC HH(2000)°] E35k =
gtk 2719 44L 77 6718 7R YPstel 1 2
o8 HYT ¥, Z7ke] 2718 90°2 FHAZ & 2 Y
o2 % 702 Z4st] F7] o] et Bz 373 & 7o
Ak, 7719 ol 2 77| 648 $H 02 Hop 22 1
Fol2 24T b 7] Uhdl ot B ol S Takack
A% AL obdet 2t

FIF

Average diameter of 1 cookie (mm)

factor = ; -
Spread factor Average thickness of 1 cookie (mm)

21

6 ME &3
A== AMIIA|JX 777, Juki, Tokyo, Japan)E ©|-83} LGk
(lightness), agf(redness), bgk(yellowness)= 63] oA HHE =
Hato] Bge ToATk ol o AT E HE WATS L
7k 97.82, agk 0.67, b3k -0.590]Act
7. 8 &3

A %= rheometer(Compac-100, Sun Scientific Co., Tokyo,
Japan)E ANE3te] 2A5tP o, 24 AL max. wt. 10 kg,
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probe No. 1, table speed 120 mm/min, rupture 1 bite ©]1T}.

8. AHIX} J|EE =A}

2% 715 2ARS AEQoFatat oy 16S Ak
2 AAEETE B7F £33 M(color), H(smell), Ttaste), &
A Zh(texture), WA Q] 7] & = (overall acceptability)2 3} 1,
2 Azt A 2] Qole] S Eolske] T WA 9ol
ArstRem, 7 A= W ds 78 e F)2
2 Frbst=s st & A7 diden &
23] 9] 591 dbtol 233} tH Approval Number: 1040656-
201704-SB-01-02).
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d SRHE9) §2 Dewanto 5(2002)2]
HhHo|| wat A| 289 0.1 mLoj 274 1.9 mL, Folin-Ciocalteu
HE=A1¢F 0.5 mLE 7}ste] 38%E ®A| kAL, 3} sodium car-
bonate -4 0.5 mLE 7}ste] 1AI1ZE ¥H-E-A1AH 725 nmol| A &
I 5 ZA3HT) o] u gallic acids AMESte] & AFA
= A% & F A IRHE TS AR 100 g § mg
gallic acid equivalents(mg GAE/100 g)2 UER}%itt. DPPH
radical £2A4% &AL A 289 0.5 mLoj] DPPH &9(1.5%
107 2 mLE 7}8te] 302 5t BESAIZL & 517 nmof| A A&
€N A7 A7 Y FFE H(%)E UER A

10. EAIA 2]

A% At SPSS 20.0 softwareE 0]83}o] 38 o]AF wE
5 AR 230 B3 2R BAISHHIL, BAREA
(ANOVA)Z: AAJste] 214 to|7} Q= &l Haixe
Duncan®] AFEHA-E p<0.05 $=Fo| A AAEATh
EE = T £,

1. Bk=el 2z & pH

PN 7L WA7FEE 2Este] Al2g BF7] e
U 9 pH 34 ZAFe Table 29} Zth WE= tf220]
1.16 gmL, H7}2o] 1.15~1.20 gmLZ A& 7t §-2]A <
Zpol7h YAtk o2jgt A= oFE7F(Lee JA 2014), TY
HU(Song & Lee 2014)& 0|83t 7] AT = FAGE &
FY] 2aE Husiyity U= v BYH =S UEy
£ ARZA Br5o] 3, AT 3 2%, AW F&
ol wht FFE T, BEvt Wod 7|7t Zopx| L o

=4 EFIYEIA

Table 2. Density and pH values of rice cookies dough
made with hempseed powder

1
Properties Group
(8 S-0 S5 S-10 S-15
Density 2)
1.16+0.14 1.204£0.08  1.2040.08 1.15+0.08
(g/mL)
pH 6.29+0.13 6.43+0.06 6.41+0.01 6.45+0.11
D See Table 1.

? Values are given as meantstandard deviation(S.D.).

o2l W, "7t Eo A FAAE Aol e A
o2 By v} YthKim F 2013). ¥F=9] pHe 2o
6.29, ZA710] 6.41~6.452 A& 7F 52221 Aol7) gl
o, ol= W7FRet JAZA|= 7HR9] pH7F 242} 6373 6812
Zpo|7h glo] AlFol ¥ nIXA] g2 A2 AAZ 7
9l EdHLim & Lee 2016), ©&4 E9KPark ID 2012) 7}
7] Aol AE BAR ] E7be] tet 77 wE
o] pH7} Z7}stqcka Bashgich. whEol, £ HukKim
S 2017), Foput 9 F(Jeong 5 2012), opAupEhA L
(Yang 5 2010) 27} 77] AelAE ARl H7t 430l
obdol whet pHrt Wol ek stk W) pHE 77
o Mt ol FF& F 4 9lolA Aol 77he pHOAE
79| Mo @ska, &zl Aol 77he pHol A Zaskr}
Z715]0] Mo] AR AaFo] YrHe a7} YrkKim 5
2013; Park ID 2012; Martins 5 2000).

o N
I

NEAS 47} #77]9) 2B 574 ATHe Table
33} 2T} gRZo] 5.83%2 Y BT, BIIES 486~
531%2 AR PAsh Ao tehtoh, 5% Frkan
10% H7KEe $2129 7fol7} g Arhp<0.05). ol Az}
= A=A E 71E9] = EEEH(2.62%, data not shown)o] 7}
29 4~ E312K12.41%, data not shown)®R T} 7] wj&E2] Ao
2 oA E3, 28 o] & LEo|A WX

Table 3. Moisture contents of rice cookies made with
hempseed powder

. Group"
Properties
S0 S-5 S-10 S-15
MoISture. 5 g3 01479 53120.06° 5.1840.03° 4.86+0.11°
contents (%)
" See Table 1.

? Values are given as meanS.D.
3 Different letters in the same row represent statistically different

(p<0.05).
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7HEo] HAdol S7tetel whet f7]9] A o] YolA 5
2ol €A LS A2 JAIHKim F 2013). B
gF Bek(im F 2017), A4 7H(Lee & 2015), 1|7 E(Jang
5 2010) 7t 7] AolAE BAE HrkeEel w2t o
& WolR = S Bastqiet W, 54 S&9(Son 5
2017), Y& EdH(An SH 2015)L A7 Fo)o e Ea
A7bgel et fEfEe] $7REE 2Rtk

3. HEFMAIT

YIAE7HR M7} B9 HPGA S £ ks Table
49} Zeh ol 4.79, 5% H7hto] 4918 th27d} §9
ZQl Aol S Kol ok, FZAIE 71F H71Fe] STt
2 2olA 10% H7FEo] 530, 15% F7bo] 5.822 1t
ERFTHp<0.05). Teff E2(Joung & 2017), 1157 (Kim & Yoo
2017) A7t F71A = o159 H7HE STl wht #3/dol
7Pkt Hustgeh HPge 718 LE800A de
oA WE52) 27 o] AR AL FAF Hashs AdE T
st=dl, A7tEe FARY F5 w5 A4, o o=
HEAZE 2 Sl 3 9= =rhKim & Yoo
2017; Lee & Lim 2013). 81 f $Eo] 552 243 4
= o] Yot HPAY A7t woAH, A= EAT
e 0] BotAA A Aee Wobdnal & A
thLee & Lim 2013). E3h F7|2 72 uf ¥ ff 23
Fol Ao A2 AR HAAo| 245 v
F712 A4 HI e vk 2 Y 2, TN =TS Jt
9] WPl =L ET SV’ L2 ey 7]540)
B & Ao FE5d0h

4. M

JAZAEAT 7 719 M= 54 A3 Table 59 &
ot #7019 =S Ut L2 ti2do] 4742 7MY &
L, 5% H7FE 81.52, 10% A7HE 79.130.2 A =7l
A7 Sl ek AR Aastg ot 15% ¥kt 78.07
2 10% M7 723 Zol7t YA Th(p<0.05). HA=E

Table 4. Spread factor of rice cookies made with hemp-
seed powder

. Group"
Properties
S0 S5 S-10 S-15
Spread . . .
Preac 4 70402099 4914034°  530+0.05° 5.82+0.06°
factor
D See Table 1.

? Values are given as meantS.D.
% Different letters in the same row represent statistically different

(p<0.05).
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Table 5. Hunter's color value of rice cookies made with
hempseed powder

Color Group K
values S-0 S-5 S-10 S-15
L 84.74+0.847 81.52+0.80° 79.13+0.41° 78.07+0.70°

a —2.86+0.17 -2.84+£0.11 -2.58+0.17 -2.60+0.15
b 28.98+0.46 29.52+0.28  28.66+0.15 29.06+0.42
D See Table 1.

? Values are given as meanzS.D.
? Different letters in the same row represent statistically different

(p<0.05).

U&= aghe iz 7o] -2.86, 5% 7L -2.84, 10% A7}
=+ 258, 15% A7 -2.602.2 £-2]F Q] x}o] glo] %
(-)3he Holm, SMEE Yenj gt ofF 742 A7} 77
(Moon & Choi 2014)2] FME Z+e (-)1.57~(-)L.072 B%
=al0) yglo] gl Ao Yengon], A BE ¢
o)l Zfol7} Qlrka Bashe] B AR Ao} 2orc.
2 e b AR 7§21 o] glo] taE 2898,
5% A7 29.52, 10% A7 28.66, 15% H 7 29.060.2
UERE L, o] & ATk g3 2 Be(im 5 2017), U4
Sak(An SH 2015) A7F 7] A9} A1) whde],
HuKKim & Lee 2015), oFZ7}5(Lee JA 2014) H7} F7]
N BAlR A7l 2714E SaEs} e,
o] Wl Yu HH 2014) 47} $7]0] 4% S71stacta 2
ste] 27}k B4 wet 77| e A B4 mIsgr

o 2 T A

[

5 4=

AZAET7LE H7t 7719 BEE 54T 2= Table 6
3} 2ot YR LL 67047 kg/em’ 2 5% F7HL 696.35 kg/em®
oF FolAQl Apol7t QIlaL, 11 o]F9] HFollA= HA 5
7V3ke] 10% H7HE 808.06 kg/em?, 15% H7F 897.25 kg/em®
© 2 YePHTHp<0.05). o|#f3t Ait= JAZA =R HUtR
A3l 7] Wl Eko] HojA H7hte H&=rt v =of
A Ao BAHETE 2o 7l (Lee & Lim 2013), Yl
E8(Lee & Lee 2017) 713 F7|ME A FAHR
A71F 7t wet Soketcka B usigich whde, vF B
(Joo SY 2013), A-2H]EHA £E(Kim 5 2013), v|d £
(Jung & Lee 2011) 7} 7] AFtolx= 229 RAl=w A7t
Fo| S7IET BTt Faste] & AFy At 2

2 el

6. 2AH|X} 7|1 ZAb
AZA =71 H7F BF7)9] AH|RL 7|5 % RAF AIE
Table 73} Zth ML ) ZHo] 4.6374, H7FL0] 5.00~5.94%
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Table 6. Hardness of rice cookies made with hempseed powder

Group"

Properties
P S-0

S-10 S-15

Hardness (kg/cm?) 670.47+111.097

696.35+115.63%

808.06+114.71™ 897.25+£90.32¢

D See Table 1.
? Values are given as meantS.D.

3 Different letters in the same row represent statistically different (p<0.05).

OS2 10% H7Hte] 2 A2 F7HE AT F2 2ol
4637, H7Lo] 5446008 02 10% H7Fto] RrZHET}
71557t B2 Aoz JEGTHp<0.05). B 5.06~5.944,
ZA 7L 5.06~6.008 02 BE AR o] §-2)2¢l *}o] §l
o] 53 ol &2 M2 HUIEAT AAHA VE=E
t=to] 4.697, 5% H7hro] tl=atat 22}l Aol glo]
513808 HriEgon, 10% A7t} 15% d7hte 22t
6.0083} 5.63 0 2 dj2gHTt 7|54do] 943 AoR 3
ZHE =T, ol BZA =] a1k giat ol WH, 9 5
o e ARSH oA A 9F= & AR 5k
oo AME FHst £ ufl F7] A= Al AZAERE
15%7HA] 7t $& Aoz Alzdh

Z Hl=M 5et2 &2F U DPPH free radical 2H S
LA

7.
YA S/ A7t BT B Eolsl W L DPPH

radical &75 &% Z3}= Table 87} Zth 0] 7.15 mg
GAE/100 g2 71&F kA, 5% A7k 12.36 mg GAE/100
g, 10% 71 13.39 mg GAE/100 g© 2 F A& 7F §-91491
z}ol 71 gldeY, 15% A7 17.17 mg GAE/100 g 2 7}
& =A UEhtH(p<0.05).

¥=/d 3FHE2 phenolic hydroxyl”] & 7HI SHE= 4
EA0) g2 B2, Ats} e, EF S 2EHE da
23 5] Sl Ao I#A UTHGraf 5 2005). P&
A7} F7)(Kim 5 2017)9) & Z8 9 RS 22.37~205.09
mg GAE/100 g, FTHA B2 A7} 37](Kim & Chung 2017)
o] AOL 978-18.18 mg/100 go 2 Z+z Uehg s, B
A7VF Z71o) et 271kt 2 31519tk DPPH radical
A2AFL J 2] 60.02%, A7Fo] 62.65~80.63%= Jl T
AEAR Hrlpo] ZHEE 27 AtHp<005). % E¢)

Sl ST Ak BHE FHel AVAS AHE A

Table 7. Sensory characteristics of rice cookies made with hempseed powder

Samples
S-oY S-5 S-10 S-15
Color 4.63£1.317%) 5.31+0.94 5.94+1.12° 5.00£1.46"
Smell 4.63+1.02° 5.50+1.03" 6.00+1.31° 5.44+1.50™
Taste 5.06+1.12 5.38+1.25 5.88+0.95 5.94+1.48
Texture 5.06+1.38 5.25+1.00 5.56+1.26 6.00+1.26
Overall acceptability 4.69+1.01° 5.130.88% 6.00+0.89° 5.63+1.36"

D Refer to Table 1.
? Values are given as meantS.D.

3 Different letters in the same row represent statistically different (p<0.05).

Table 8. Total polyphenol content and DPPH radical scavenging activity of rice cookies made with hempseed powder

Samples
S-0" S-5 S-10 S-15
Total polyphenol content (mg GAE/100 g) 7.15+0.507" 12.3620.62° 13.39+1.33° 17.17£1.71°
DPPH radical scavenging activity (%) 60.02+0.38° 62.65+0.19 64.45+0.58° 80.63+0.19

D Refer to Table 1.
? Values are given as meantS.D.

% Different letters in the same row represent statistically different (p<0.05).
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o2 gA e, & AFolAE AZAIEZE H7HEY
% Evls o] xR 3L, e 24% o =
Al Wbyttt DPPHE= radical S04 B4 Mgt sHgtE
2 At gAol e EF I vhE3HH radicalo] 47 F o
Hepdo] e = Y22 Akt A ads ST 4 ok
(Gulcin 5 20035). F-7]+= 71, Y7HE, HE 59 ohekst A

£ AMgSte] AlRFER g2 Ut & £
= ¢ 4 DPPH radical &A% o] &4 o3t Aoz
FEEHU FF AUt A 2ad Aoz AR &4
=]

JA 2014) H7} 719 DPPH &tz &AL 22} 35.63~
94.39%, 43.37~76.05%, 23.17~87.57%2] W= Ve, &
AR A7 SE7t Fobdel wet Z71tge-g Bustint

Qo w 7=

2 AFoAE FZA =R 7 A7) FEAEA
u) 2= FFS Gotrr] Q] Y7t AR din] AZA =
TIEE 0%, 5%, 10%, 15%2 A715te 272 A =5 7, °
T, pH, 88, B34 A4, A, Fr 9 4kst 245
2R3l F7)9 9rE 1.15~1.20 g/ml, pHE 6.29~6.45
2 AR 7 FYH- 2ozt At EFFE 4.86~5.83%
2 JAZA =TT HUlEFo] S7FEeE dARE HAsHT
719 HZYAZ Ag= dR2to] 7P 1ok, Frkgol 7t
TE ol AFE Ut 719 dED)= J=
NEZVF H7bFo]l S71ehell what ZrAagh v, A E(b)
o} QA E(a)= YA 2ozt il &AL 7|5 AL
A3t A F2 10% H7ktol 7 2 JA4E Br7HEGe
o, Bt 2272 A= 7F YA Q1 Zolzt glsith AA A
9l 7|ZEL 10% H 7L 15% A7ho] =4 Br7t=E ok
% Zobs TS gixFo] 7.15 mg GAE/100 g &2 714
okl H7FEo] 12.36~17.17 mg GAE/100 g2 R R
ot 8o ozZ =A veElton), DPPH radical AASL
60.02~ 80.63%= JFIZA 7T HrleFo| S5 F71s)
= Aolqth oY AAE TSt & o F7] Az Al
AZAETFRE 15%714] A71ettd 354 9 71548 &9
oAl viEAT Aeg Atz
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