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Abstract

The purpose of this study was to determine the optimum amount of Artemisia annua L. powder for adding rice
flour. The A. annua powder was added to the rice flour at ratios of 1% (30 g/3 kg), 2% (60 g/3 kg), 3% (90
g/3 kg, w/w). As the amount of A. annua powder in rice cake dough increased, carbohydrate, ash content, total

amino acid, and dietary fiber contents increased whereas the moisture content decreased. Hunter’s

L value decreased

as A. annua powder content increased. On the contrary, the a- and b values increased. The sensory score of the
rice cakes containing 30 g of 4. annua powder was the highest of all the rice cakes tested. Based on these results,
adding 4. annua powder could improve the quality and sensory characteristics of rice cake.
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Korea), 3 #] ¥ (Hanju Co., Ltd., Ulsan, Korea), A& &<
Az FZA FYst] AHE-sHATH

Huo| M=
AL ME%(A annua L) 22| 27} 81 &S 23]
of ofefet & A= FH = Az 5, WA 3 ke

7Eo R NEE BUE 7217t 0g 30 g 60 g 90 g2 H7S
o, 440 g), E(1,000 mL), (150 g9 A A&7
o YA Hrlste] AAE ﬂli‘é}“ﬂr HA w3 kge
o RAIRF AE B9 thy &g 40 g2 93 7R 4
5; 500 mL9} 7l %2 E—%} 30 g, 60 g, 90 g= 7}7t
£ 41o]F=Qlnk 24l A= gk o JA B4
g *émfoﬂ £ 500 mLo} A& 150 g2 Y1 k3
T, AFsth A3 WS 40T Al F = F
3k Th2, 100TColA] 2083 MA] HAE Al z2eba Loz
213 & A2 FAXA %A Ziplocd5%30 cm, Johnson, Seoul,
Korea) 0.2 ¥A3lo] -20C Yo BaAshH A g2
AHESER o, 2T EA EES ¥4 &2 e Al

3o} AHgHh

ot ﬂl{ﬂ

i r’O\' o\lfb

Yuta
NEE B ol AAe] A ES AOACHH

>,

7}

~
—
9]
=

T30l met 2A8IT =, i dUvt
, 28 R-e A28 5, 24 WS Soxhlet TEH,
Zo“eﬂx] £ ©]&-3F micro Kjeldahl '3

NN

GO U )
N
N
m
Y
_O|L

1%
i3

ok
rlo
>
om
i)
1~>

=
on, BB A 100%914] S,
ﬂ%}ﬂ %FFE ANE GHOE He

U
N,
o
:a;

SR o BN g

Teloto| =

A2 (A H)el 75% ethanolS 7}3ke] 820l A 3083t
FE3F T o3}5}0] sodium citrate buffer(pH 2.2)°] 831 g+
o} Sep-pak Cis cartridge(Vac 6CC, Waters, Ireland, USA)
£ 537131 045 pm membrane filter(Millipore Co., USA)
2 oIglt & olu] A 8549710 Avp series, Shimadzu,
Kyoto, Japan)@ 213} TH(17).
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Ao Ax== AAA(TC-3600, Tokyo Denshoku Co.,
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Uehgleon, 1 A3 SAS package(8.2, SAS Institute
Inc., Cary, NC, USA)E FAIA 2] st om, A|lszte] g5
W {94 A5 (p<0.05)-2 Duncan’s multiple range test=
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4 23he Tabe 291 0tk & Seloboloct gl 2
NES e JrkeA &2 !f‘;‘qﬂ':ru 8% 10 Ing/kg-;
2 Uehor] S BE BHE5E F felohlny
TS ke AEE Bl NES £ AP A
Srelobl et gl B FE Aoz Amud

F8 frglopn| A2 allo-hydroxylysine, serine, aspartic
acid % isoleucine®] &S AFA|staL Yo Y]
& vk AEF et 53] allo-hydroxylysine@} isoleucine
o] A5 MES Bds ke Aol ko] Stk
A Frefop|ieit 3 ST FEE = ARoE Ve
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B ES BAE AbE Table 13 2T}, $25-(48.9~532%) Table 2. Total free amino acid compositions of rice cake
Lo i containing different amounts of A annua L. powder

7} eH8lE(42.5~46.6%)°] 71 B2 BlFS ARSI L

0 = 1 o Y (mg/kg)
ZH 2 (2.7~2.9%), ZA%(0.5~1.1%), 3]%(0.6~0.7%) —
o= UEPTh AEM EXdA JEL B 1o} w5} Substitution level of A ammia L. powder (g)
ol AR B SIS 532904 49.8% % LrolH o, Control 30 60 %0
L%“i}%ﬂ]’ ﬁ% @,%]:% E]—_/_‘\_ _zé_ ]_ ]_\_. 7:]3]:__ E_oﬂq_ Taurine 0.01 0.01 0.01 0.02

F2A TN AT AEHERQ0) = 2 S8 Aspartic acid 0.06 0.05 0.07 0.13
S A BEEE 200%, ATt 47% 2 AR o R Threonine D' ND ND ND
slefo] o} o] Z 7|t AWl vkrslE ghgo] Srshe Serine 0.11 0.2 0.09 0.14
Ao 2 ALRHETE g Ryu 5212 ARz 71 F459 Glutamic acid 002 002 0.02 0.02
AU RS BM3 A #%@%to] 125%, ZgH2 Sarcosine 005 006 008  0I2
9;41;%’5121 kK 11'24%?j% Fgol 1.2%30‘23 iiﬁ‘j Proline N> ND ND D

B3] ook Hol T2 A2 Hel o Az
T T ooﬂ “JrF)r (¢} o‘o‘V‘-] E]’ "/]'e M-D:] EH Glycine ND ND ND ND
o2 A 5 BrshE dFo] & HlES ARSI .

Kim 502€ Adz B2e 1719 Age) dutgre A 00 002 085 00
%,}3'?-15} A} %]!7}_%]:01] } =N Q_—%qu_ }_%‘:—“—1@ %%]:_8_ Citrulline 0.05 0.05 0.06 0.07
Zastg ot 23| B A H e Zylele ARFS a-aminobutyric acid ND ND ND ND
Bt weld Hrlsks Al 8ol ujel Ao dukd B g Valine 001 001 001 002
ZFo] Az o7 Wale AL & = AU Methionine 001 001 0.03 0.05

Isoleucine 0.02 0.09 0.13 0.16

Table 1. Proximate compositions of rice cake containing different Leucine ND ND 0.01 001

ts of A L.

amounts annua L. powder ' Tyrosine ND 001 001 001
(unit : %) .

Substitution level of A ammua L. powder (g) Phenylalanine 0.02 004 004 007

Control 30 60 90 3-alanine 0.01 0.01 0.01 0.02

Moisture 532057 520:02°  503:09°  48.9+03° Histidine ND ND ND ND

Crude protein  2.7+0.1° 29£0.1° 2.940.1° 29:0.1" allo-Hydroxylysine 0.58 0.62 0.66 071

Crude fat 11:0.1° 0.6:0.1° 05+0.1° 08+0.1° Ornithine 0.04 0.04 0.04 007

Ash 0.6+0.1° 0.6+0.1° 0.70.1° 0.7£0.1° Lysine ND ND ND ND

Cabohydrate” 425406 438:04°  455:06°  46.6+04' Arginine ND ND ND ND
"Meantstandard deviation (n=3). Means with same letter in a row are not significantly Total 2.00 31.16 61.30 91.67

dlfferent at p<0.05 level.
2100- (sum of moisture, crude fat, crude lipid and ash).

1)ND, not detected.
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ol 7ha woh Lo, )2l @ Aold] o) %
o] 93} Z719] sto] T Aolah ehte Fa@ A
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S| Al

NER BES Hrbete] Az dHo] s 343
A J+~ Table 33} 2t} L3kl 4-¢ MESS HrtehA &2
TA47FY S 77.75£1.09019 01, L B 30 g
7;517} A7 o] 59.25+0.36, 60 g 7} A1Eo] 52.10+0.54, 90
717} 46.68+0.66 0. & TN ELS T H7bEo] Skt
Wi Lgko] zaaste] Alo] o Folx|= S A adk
o Ag F u7}?7} -2.34£0.13°14 90 g FH7F7H
04740057 S7kehe 235 BloH, bat= aghdt 22
A% Hol TS S8 AUk Ao AEdAE Btk
Lee 524 Ul £ A Hrlsle A=g %
o A} Y B Arbgo] ZUFER L3he Yol o] &
& S e om, agthe BT -2 BYlow, A7k
#rol Skttt sl & Ad 2o} v
i 73?%:2: Oﬂﬂ}
TE YE = AE #k2 JHEE 2 30
3501 20512 YEPgen, 37t Aol wet 7t
she 23S B o|21gk 23+ NBS(Natural Bureau
of Standard®] 71 F@5)el whet A W) Qe Ao
U= 30 o9 s Bo /NS w2 Aybh Ade
o] Aol Gk = Ao YERTh NBS 7]l A
el & Aatkgke] M9 0~0.5, 0.5~1.5, 1.5~3.0013 ztzt
trace, slight, noticeable gt g =2] &< <1 2ol & d3t
Th NBS 7152 224 Q1 A 9] zfolet 2 of-g-atnz e
o- &= 3L Ut} LREAQ] Abo] WolA] gl 224 3He] Ape]
7F kAL Q1 sks A9 88 Afol AB<3 olgfal gitt
(24).
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Table 3. Hunter’s color value of rice cake containing different
amounts of A annua L. powder

Substitution level of A anmua L. powder (g)

Control 30 60 90
L (lightness) ~ 77.75:1.09" 59258036  52.10:0.54°  46.68+0.66°
-a (geenness)  -234013" 1032011 0.79:006°  -0.47:0.05"
b (yellowness) ~ 823+035"  17.00£0.13°  1943:059"  20.18+0.32°
AE 0 2051 28.03 334

Meantstandard deviation (n=10). Means with same letter in a row are not significantly
different at p<0.05 level.
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A glucose 9} fructose= HZEEA] 2k O™ sucroseRt A=
= ATk Sucrose®] - MEE TS MUtekA] @2 £
7H7F 2.5040.04% 2 YEFSE O, 90 g H7F7F 3.04+
0.03% = NEE TL H7heo] BobxWA sucrose 3ol
%7}5}'% a‘q"‘é' Mqﬁ

2ol 5 B3 A3 T 7171 0.15£0.01% 2 Ve
U Als P B A3E Bglen, 30 g MUt
2.64+0.02%, 60 g A7}77}F 2.96+0.02%, 90 g A7} 77}
3.04+0.03% 2 UER} /| EL Bt ko] ZyletrE
Aol e Aol el Slehe AR JEith

Brisibe 5(27)3 M ‘”‘4 5ol Aha %‘E& i Il
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Table 4. Total free sugar and dietary fiber contents of rice cake
containing different amounts of A annua L. powder

(unit : %)
Substitution level of A anmua L. powder (g)
Control 30 60 90
Sucrose 250£004" 2641002  296:002°  3.04:0.03"
Dietary fiber ~ 015£001'  096:001° 152003  2.61£0.05"

"Mean:standard deviation (n=3). Means with same letter in a row are not significantly
different at p<0.05 level.

HsAA

NEE Tie Hrtste] Alze 4
Table 59} 2t} #aol W A] Eb‘é ﬁig 7&?% *-H(color)
290 g H7F AE7F 7P B ASE wgton, g
(flavor), Z(taste), *—}Z.}(chewmess)-c 30 g A7 AlET) 7V
F& @b Utk 59 &g sk JiES Sl
e} o gk fo]E Bl o, Aap A7 {9 A 1 Afo]
£ Ho|A| v Ao UERT

Aol AL JREL 90 g W7} A E7} 5.90+1.74% 7H
=S HEE Ao, 60 g A7l A1 5(5.80+1.47), 30 g
A7} A 8(5.40+1.50) 18] 3 F-H7F A 5(5.35+1.18) 2
2 Uehsith 28y AR THlle BAK R feldt s
T zbol= gldth &nle] A% JhES 30 g HIF A=
590+1.332.2 7H =7 JeEhton, 60 g A7} A8
(5.70£1.34), 90 g A7} A1 8(5.65£1.63) 123 F-H7} A8
(435+131) o2 Jehgtom, T37} A g HT EAA 0
2 folaA A=) = 3THp<0.05).

HRe JHEEER 30 g H 7} A B7F 595412808 71 o
HEE Ao, £37F A|54.75£1.41), 60 g A7} A&
(4.05+1. 73), 90 g A7} A £(2.80£1.74) <=0 = JEFIT
NEE 30 g H7F AlE7F B Al RET BAR R R o5t
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Al AEE7) = ARE B thp<005). 27+e] A9 A%
%30 g A7F A 87} 5455123082 7Y B HAeE A
om, 60 g A7} A 5(5.40+147), 90 g A7} A1 F(5.30£1.56)
a3 %j—‘ 7F Al 3(4.35£1.69) o2 YEPgou, A8
rellE fole HEe zfo]S Holx| it

;qam 7|aeE NEE 30 ¢ A7k Al87) 575+1.332
2 7P =2 AFE 4%den, T3 A 5(4.70£1.69),
60 g A7} A1 2(4.40£1.79), 90 g A7} A £(325£1.89) &=O
2 Uehsith dvE 715 =9 thekg s RE F
ol & uf 7S 30 g= Hlsle] A= JHES AT

ARl AERL Y BT A ¢ 5 A9

;9,0

Table 5. Sensory characteristics of rice cake containing different
amounts of A annua L. powder

Substitution level of A ammua L. powder (g)

Control 30 60 90
Color 535:1.18"  540¢150'  580:147  590:1.74°
Flavor 435¢131°  590£133°  570:1.34°  5.65:163
Taste 475:141°  595:128°  405:173°  2.80:1.74°
Chewiness  435:169°  545:123  540:147  530:156"
acc(g;gﬁhty 4704169 5755133 440:1790  325+189°

"Mean+standard deviation (n=3). Means with same letter in a row are not significantly
different at p<0.05 level.
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