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Quality Characteristics and Antioxidant Activities of Yaksik Containing
Various Amount of Turmeric (Curcuma longa L.) Powder

Sook Hee Min' and Eun-Sun vaangl’2

! Department of Nutrition and Culinary Science and
“Korean Foods Global Center, Hankyong National University

ABSTRACT The objective of this study was to determine the quality characteristics and antioxidant activities of
Yaksik prepared with different amounts of turmeric powder. Turmeric powder was incorporated into Yaksik at different
levels containing 1.7, 2.8, and 3.9% based on the total weight of ingredients. Moisture contents of Yaksik were 41.45~
44.93% and increased with higher amount of turmeric powder. Ash and crude lipid contents did not show any significant
differences between control and samples. The control group showed higher sweetness and lower pH than the other
groups, and sweetness decreased and pH increased upon addition of turmeric powder. In the chromaticity determination,
L value decreased while a and b values increased as turmeric powder increased. The total polyphenol and flavonoid
contents proportionally increased with levels of turmeric powder. The antioxidant activities measured by DPPH and
ABTS radical scavenging activities as well as reducing power were significantly higher than those of the control
and proportionally increased as turmeric powder increased. In the sensory evaluation, control and Yaksik made with
1.7% addition of turmeric powder showed the highest preference in terms of color, taste, texture, and overall acceptance.
These results suggest that turmeric powder may be a useful ingredient in Yaksik to improve quality and sensory

properties.

Key words: Yaksik, turmeric powder, polyphenol, antioxidant, sensory evaluation
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2 AT AFESE 7S Q1A ThH] of el %] (A
Yol A F9)ate] ARE-SFATE AR, A7), dF(E AL

A, AH), 2a(AEN R, )2
23} t}. Folin-Ciocalteu’s phenol
reagent, 1,1-diphenyl-2-picrylhydrazyl(DPPH), gallic
acid, catechin Sigma-Aldrich Co.(St. Louis, MO, USA)
25H 798
line-6-sulfonic acid) diammonium salt(ABTS)& Fluk
(Heidelberg, Germany)dlAl T-948F3ith. L & A FE2
Sigma-Aldrich Co.2} Juncei Chemical Co., Ltd.(Tokyo,
Japan)ell Al 43kl ARt

a1, 2,2 -azino-bis(3-ethylbenzothiazo—

SN ES

ope ole] Ael 4B AR Table 19 2& AR
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g grTon dw, AP el tal 4%

TS 17,28“]39%4 H]& 3 2
Z

Table 1. Formular for Yaksik containing various amount of tur-
meric (Curcuma longa L.) powder

I di Sample
ngredient (&) o ol 1% 28%  3.9%
Glutinous rice 100 100 100 100
Turmeric powder 0 3 5 7
Jujube water 32 29 27 25
Jujube 8 8 8 8
Pine nut 5 5 5 5
Sugar 15 15 15 15
Honey 15 15 15 15
Salt 1.5 1.5 1.5 1.5
Sesame oil 35 3.5 3.5 3.5
Total 180 180 180 180

93 W FU wo] 223 Aow Ao Y1 40~
5OY: 5ok ThA] AuIT) SHdE obAe Aol 1417 et
WA F 4F B4 9D Begle] AR AEEar
YuE 2N

gk ok o] AWk E-2 AOAC official method(18)e]

Az 3 =
mhel RASGIT. S B 105°C FUtAAz o
3 Z4a9m, 8% e 550°Cel A A s el ol

433 th 2212 SoxhletH(Soxtec System HT 1043,
Foss Tecator, Eden Prairie, MN, USA)S. & 743} 11
Zawl A2 semi-micro Kjeldahl® (Kjeltec 2400 AUT,
Foss Tecator, Eden Prairie, MN, USA)2. 2 A ¥ dAx

Foll AaAF 5958 wste] AbEshalth(18).
pH, B4z 3 8= £F

okalo] pH =4S 918l 500 mL H]A ol 3 g2 A|&¢} 100
o] ZFHFE ¥l o7)o] 10E B¢t 40°Coll A sonicationS
A A thE, 78 B¢t stirrerd] S8Ea 7AsHA wykst

A
o} 3k 33,000 rpmoll A 10E7F A2 3 3 A
< #3}9] pH meter(420 Benchtop, Orion Research,
Beverly, MA, USA)Z pHE 33 W& ZAsla HA 3k
5]_031—/]_ _;:L_/\p:‘_‘:, ,%]/R]H‘j/] i ;\]-E_ong x—]xh‘sl H]%i
?5]/H 3 AR 10 mLE A& etadol Y 1% dHEX ey
ol N (0OCI Company, Ltd., Incheon, Korea) 3W&S g
ojrg]i 0.1 N NaOH HFENoz AAste] And
NaOH %k(mL)—% citric acid 3%(%) 0.2 $Hatalo] e
Atk

_l% x2

VXFXAXD

AE(%)= ———— 100

S

V: 0.1 N NaOH &9 HA Ln|zk

F: 0.1 N NaOH &9 <7}

A: 0.1 N NaOH €9 1 mLoll AdstE §7149] 9(g)

D: gAlnj4

S: A& AF % (mL)

B ARE SHSE 5H gXste] A slslar 3,000
rpmol| A 1587 dAlRg] 3 & A5ASe FHelo g

(PR-201a Brix 0~32%, Atago Co., Tokyo, Japan)® &
=2

Mg =%
= - o
W Bre) A7t AES Belsle] Az obe] At

A2 A (Chrome Meter CR-300, Minolta, Tokyo, Japan)
= Abg-3lo] W=(L, lightness), 2 * % (a, redness), &
= (b, yellowness) B2 EAIEAT A& 5 g& ZApAL
dlo] W #H@3IAF B 7F Alge] THAS 33 ukE =3

sto] 1 Wt ghs WStk old) WAl L, a, b



B ue Qs Az

=Xz =3
FE Bl HUlEke upE kAol A 7S Texture

analyzer(CT3 10K, Brookfield., Middleboro, MA, USA)
= AFg3}o] texture profile analysis® =74 3t}
=4 218 TA25/1000 probeE AF&3}e] target type
% deformation, target value 60%, trigger load 6 g, sam-—
ple height 7 mm, sample width 25 mm, sample length
25 mm, pre-test speed 3 mm/s, test speed 0.5 mm/s,
return speed 1 mm/s, test distance 10 mm= 3}3lt}.
AgE 23] 4 (two-bite test)dF S wl Fo AX
(curve)Z2%-F 7 Xx=(hardness), F#4] (adhesiveness), &
A (resilience), 714 (gumminess), 334 (cohesiveness),

et A (springiness) 2 34 (chewiness) S F4 33 th.

EEoHs Y £EE8EL0|E & B4

k2] 3 gell 12 mLo] WE-&E 7H3te] 40°Coll A 5%t
sonication 3+ 3, 3,000 rpmelA 10&3F AAE 2 slof
AEdE dof o2 FEEE sIQlth 92 F+5E 0.5 mL
o] Folin A|¥ 0.5 mLE &3ate] 3i3F Aol A wkg-A171
¥ 2% NazCO; 1.5 mLE F7FsbaL 2A13F &<k kel A
H-S-A171 5 760 nmoll 4] microplate reader(Infinite M200
Pro, Tecan Group Ltd., San Jose, CA, USA)E o] &3}
EHF=E SAG A dRE FEdE dFe
gallic acid(6.25~400 pg/mL)9] X =4S F3lo] A&
g% gallic acid equivalent(GAE)Z YEH A}

ZEZoH ot TS Woisky ¢} Salatino HH(19)9]
upe} B4 ok FEE 1 mLE FH 3t 2% alumi-
nium chloride methanolic solution 1 mLE 7}l 15%
ZF Ao WkgAl7] 3 430 nmol A microplate reader
(Infinite M200 Pro, Tecan Group Ltd., San Jose, CA,
USA)E o] &3ty FFEE S35tk Al=d e &
Z g H o= e quercetin® EFF4(6.25~400 g/
mL)& E38l] A& gW quercetin equivalent(QE)Z e}

gitst 2 53

DPPH &t &7 &A4: o2 F%&9 DPPH &z
27 BA4E 5457 98 96-well platedl] oF4] FE5E
100 puL¢} 0.2 mM DPPH <8 100 pLg 718k 3 37°Col
A] 3047 WS- A A TE Microplate reader(Infinite M200
Pro, Tecan Group Ltd., San Jose, CA, USA)E A}-&3}to]
515 nmellA FF%=F SA3%lth. A5 DPPH vz
A AL ol Aol 549 FFE S digste] A&t

At

o ¥4 54 % i 24 179
DPPH FJrEP'E‘_( _ AEATE B %100
U AR R AT §HE

271 24 (%)

ABTS 29 Z &7 84 2 559 ABTS gtz
a7 BAAE SA487] Yal 96-well plated]] oA FEE
100 pLe} 0.2 mM ABTS €< 100 pLE #7138k & 37°Coll
A 3087F WA F Tk Microplate readerE AR&3d}e] 732
nmol A FFEE S48 A5 ABTS &z &A
g2 ol A S4¥ FFE #E digste] &St

ABTS &zt AZH7 e FEE

A 130 " v aea gaw )0

FP™E =4 o4 =25 250 ul¢ 0.2 mM phosphate
buffer(pH 6.6) 250 pLE 1% potassium hexacyanofer—
rate 250 uL9} &3+3}o] 50°C water batholl A 20% &<oF
S A AT 203 0] 733t $o| 10% trichloroacetic acid
250 uLE H7tete] W& FEAIF T o] &3S 3,000
rpmol| A 103 5 AAlREE] §F %, 500 ulo] 429l 500
pLe] Z5F<=2F 100 ple] 10% ferric chloride 8915 %7}

s

ol
ate] 10+ &gk vHA1Z1 B 700 nmell A 328 574
]

o

g
Gz 7S dEehe 20~30d UishAd 2 oA
208 thdo®w 7h3ke] Hruleol wE of2e] A3
HsAR B AxE Hrksigitt. sd 3 A71(3%3x%
3 cm)E AHE oFAS FAYE X3E A A deERE
Alell grolAl AABIGATE & 7HA] AR E
ke Tl ATE 22 S4eks Aol Yol He S
AAGFIL T ARE H7tet=SF st Asx 37t
(preference test)x= A&2] A(color), Sflavor), BHtaste),
A (texture) R HAHHAQl M S = (overall acceptance)&
949 AE= Hrlste] dEmrt 54545 52 H4E 7S
st=s itk 7 Als 4 B dig A= Hr}

(strength test)™ 743} 3F(turmeric flavor), @ (sweet-

Lo
r:i
]

4%

ness), F4t(saltiness), <=%k(bitter taste), <= 4 =(moist—

ness) B 27 A E(stickiness)oll 3l 9% HEZ o] &3}A
a1, AlR8] EAo] AdTE e HTE VIS ESE 39
=Y |

RE A¥e= 33 viEAEdd e i (mean)t EFH A}
(standard deviation)® YERATE A A3} dist FA
2] 2] &= SPSS software package(version 17.0, SPSS Inc.,
Chicago, IL, USA)E o] &3l H 3} EFAAZ e
Sat, ZF Al He] fredel uisk A5 ANOVAE o] &
3lo] fro)AdS itk
testE o]&3dlo] B4

I

" Ho

(740.05), Duncan’s multiple range
Fsieh,
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Table 2. Proximate content (%) of Yaksik containing various amount of turmeric (Curcuma longa L.) powder

Sample
Measurement
Control 1.7% 2.8% 3.9%
Moisture 41.45+0.23° 42.61£0.16" 42.15+0.01° 44.93+0.10°
Ash 0.64+0.01° 0.65+0.01° 0.66+0.01° 0.660.00°
Crude lipid 2.90+0.06" 2.87+0.06" 2.94+0.31° 2.89+0.64
Crude protein 3.430.04° 3.2440.00 3.4240.01° 3.23+0.00°

Data represent the mean+SD.
Values with the same superscript (a-c) within the same row are not significantly different at P<0.05.

Zap 2 =k Table 3. pH, total acidity, and sugar contents of Yaksik contain-
ing various amount of turmeric (Curcuma longa L.) powder
OIHIME HA Total acidit Sugar contents
B e o ool ol _omPe Pl o) B
7+3) Bk A leks- 5 A %3k okAlo] Qulg R B S S
eers = elﬂ sted e ﬁ_’] E; ° Control  5.83+0.03 0.003+0.000" 6.95+0.07
A A¥= Table 29 2t oFr o] 58 &2 41.45~ 1.7%  5.85£0.03°  0.002+0.001° 6.75+0.07°
44.93% = A@ro] 2Bt =4 Yelwch 43 = 2.8%  5.88+0.02°  0.001+0.000" 5.60+0.00"
o Hl@Ete 8 FLw Zvlste] 2 Bwre 179 A7} 3.9% 6.20+0.01° 0.001+0.000* 4.75+0.21°
= . 2 L= Data represent the mean+SD.
3} okalo] =B Feko 733 Bure q 718k pr . . s
j T_L e 42.61%, B = 3_'9% AL Values with the different superscripts (a-c) within the same col-
okal o] i 2 44.93%= Ve A8 ko] 1.7% umn are significantly different at P<0.05.
9 2.8%9 A@e] ¥ FHE hELu BRo, F
I3 bl AR oS YERA] ot A3 B 0.002%, 743 S 2.8% L 3.9% 718 A3+ 0.001
S HAZE GAADANAE HET e =7 3HH(10.18%) % LFEFSTH
O} 73} RS 1~4% HrFeke] AlZw hale] Sk 3 A% e WrhehA 9T A% b YRR 6.95
(11.01~12.37%)°] = Wt & 2ol FAE d3ds °Brix®z 7}¢ =4 Jebwta, 248 22 1.7% 7}kl
B3l Azt kAo Y= 6.75°BrixQlth. A8 £Eo] 2.8% %
3o Ag A BEs HubekA &L vz et 3.9% H7be kA Y 7H7} 5.60°Brix 2 4.75°Brix
TS 1.7~3.9% H7F ATl AM= 0.64~0.66%% B 2 gl Sl wet YEe sk 4TS
9= AolF LehlAE Bkeh ool 2 FFE  UEe. gl FHE weka) A28 curcumind
2.87~2.94%= 2o AT Alolol F94Ql zfol= u)9-mb ) 22uke LLERY M (20), okl Hulebs 738 Bt

3] o
H R P B | R ]
LEbubA] exgteh, v gheFe 3.23~3.43% % tixT ghefo] Z71gho] whel Gl 7hAastE Aoz AZbsit
I A B 2.8% Hyhlol A% £ 1.7% B 3.9% 7t
=

THU =A YERRTE o= R AIZ Ald] ek FA 59 Mz =X
EAel og Aoz A7} 743 B ofe] M% 5A A= Table 49 2. 2F2
o] ¥t AnE YehE Lake 4 298 dUlekA &
pH, B4 A - £F tz27o] 51.28% 71 = YElgen, 73 B8 dtE
74 B AvbES gElske] Az oFA ] pH, FAkE o] Z7kgtell we} Fadts A4S Bl e B 3.9%
2 92 =3 A3l= Table 33 v}, 743 298 37} A7bek kAo A= 42,622 7H SHA YEFETHX0.05)
3HA] & dlxTe] pHE 58302 7P wokar, A3 & 733} Bako] Hyleko] Z71E4E W)l AastE AL 7
HA7VeFo] 1.7~3.9%714 Z7}3te] whel pHE 5.85~6.202 g Bubol] iy @A A o] o3k Ao Azttt 2
2 F7keke Ads Btk o] FAEE dixatel A A5 YE = agt(+red/-green)S 23 %S H7tst
0.003%% 1, 743 B2S 1.7% H7ysle] Azxd AL 2| & ofAlo M= ~1.119] &9 S Yeploh A% B

Table 4. Hunter’s color values of Yaksik containing various amount of turmeric (Curcuma longa L.) powder

M ; Sample
remen
casureme Control 1.7% 2.8% 3.9%
L 51.284+0.36° 47.28+0.78° 45.92+0.79° 42.62+0.57
a -1.11£0.16" 5.71+0.22° 10.40+1.30° 12.85+0.47°
b 14.45+0.64° 41.50+0.70° 48.03+1.15° 50.24+0.87°

Data represent the mean+SD.
Values with the same superscript (a-d) within the same row are not significantly different at P<0.05.
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Table 5. TPA" test of Yaksik containing various amount of turmeric (Curcuma longa L.) powder

M. . Sample
casuremen Control 1.7% 2.8% 3.9%
Hardness (g) 961.50+79.90° 849.50+24.75° 796.00+41.01° 607.00+36.77°
Adhesiveness (mJ) 1.63+0.25° 1.56+0.20° 1.42+0.11° 1.35+0.16°
Resilience 0.10£0.01° 0.11x0.01° 0.07+0.01° 0.07+0.01°
Gumminess (g) 208.50+16.26° 164.50+31.82™ 143.50+30.41" 115.00+2.83"
Cohesiveness 0.28+0.08" 0.22+0.04" 0.24+0.04" 0.15+0.01°
Springiness (mm) 4.79+0.03° 4.38+0.09° 3.66+0.33° 2.88+0.08°
Chewiness (ml) 8.95+0.49° 8.20+0.71° 5.70+£0.85" 3.25+0.49"

UTPA: texture profile analysis.
Data represent the mean+SD.

Values with the same superscript (a-c) within the same row are not significantly different at P<0.05.
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Table 6. Total polyphenol and total flavonoid contents of Yaksik
containing various amount of turmeric (Curcuma longa L.) pow-
der

Total polyphenol Total flavonoid

Sample (mg GAE"/g) (mg QE”/g)

Control 107.24+1.08" 75.8249.14°
1.7% 178.43+3.30° 183.39+13.87°
2.8% 258.24+6.18° 279.45+5.18°
3.9% 287.53+6.76° 330.96+16.27°

VGAE: gallic acid equivalent. JQE: quercetin equivalent.
Data represent the mean4SD.

Values with the same superscript (a-d) within the same column
are not significantly different at P<0.05.
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7} 178.43 mg, 258.24 mg 2 287.53 mgo. & o] 73
IS A7V & oFde gl FEYHE dEFe] 1.7~
=7tk A AT

S A7V &AL Az oFA o] FEetH 0]
& 1 g9 quercetin® 7]F= 22 75.82 mgo] 9l
o] Hhegel| wleste] Aol ¥ &t
Fr Fte Y S A B8-S 1.7%, 2.8%
2 3.9% 7V bAoA FET R o= SR 747} 183.39
mg, 279.45 mg 2 330.96 mgl & o] H3 Eus HU)
SHA] gF2 oFAlel H|&] FEetE ol = JeFo] 2.4~4.4u)
A Z7F8FA . 748l = curcumin, curcumin[1,7-bis-
(4-hydroxy-3-methoxyphenyl-1,6-heptadiene-3,5-
dione] 3 #2 Zg ¥+ 3353 quercetin, querce-

tin—-3-0O-a-L-rhamnopyranoside, quercetin-3-O—-a-L-

(RN

vds
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\\]
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EO]:—C_‘
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ML

rhamnopyranosyl-O-a-L-rhamnopyranoside kaempfer—
0l-3-O-a-L-rhamnopyranosyl(1—2)-O-a-L-rham-
nopyranoside 3 #& Feli o= shghEo] F5-3 A
o BIHI §lor(21,22), olE FFES 15 FDAC
4] GRAS(Generally Recognized as Safe)® #7531 )
S B R (23) thFet A Fel M, FAE H st e

285 9l

At B &Y

B Ewe Arhstel Az opHel P BYS
DPPH B ABTS itz &AGo 2 SA I L A=
Table 70] LFERIRIEh. DPPH 2he) 2 47 S4& 248 &
We WrlelA) e txel A 16.02%2 ek, 4%

4L 1.7%, 2.8% 2 3.9%7+A 718 okalo A& DPPH
oz 2A &ado] 27k 35.89%, 46.99% L 49.18%=
S7Fskelth ABTS gtz 24 S % 723 &8 H7hsko]
7Vl wet A vebsten, DPPH gtz A &4
Ao A 2ASE Bt A% Bds HUtehA] ¥
oF2lo] ABTS &tz 427 4L 11.08%= 7Hg e
S Yehdar, 728 B gFo] 1.7%9F 2.8%%0 2k ol A
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Table 7. Antioxidant activity of Yaksik containing various amount of turmeric (Curcuma longa L.) powder

DPPH radical scavenging

ABTS radical scavenging

Reducing power

Sample (%) (%) (absorbance at 700 nm)
Control 16.02+1.17° 11.08+1.13° 0.133+0.001°
1.7% 35.89+1.62° 36.90+0.92° 0.204+0.001°
2.8% 46.99+1.36° 49.76+1.34° 0.215+0.003°
3.9% 49.18+1.96" 57.87+0.53¢ 0.228+0.001¢

Data represent the mean+SD.

Values with the same superscript (a-d) within the same row are not significantly different at P<0.05.
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4.10£2.47°
3.80+1.85
7.60+£1.27¢
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6.90+1.62°
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2.8%

4.95+1.61°
5.25+1.92°
435£2.21°
4.60+2.26"
4.45+2.50°
5.60+2.23
4.75+1.92%
4.10£1.97°
5.40+1.64°
5.00+£1.45°
5.50+1.82°

Sample

1.7%

7.15+1.98°¢
6.45+1.79°
7.0042.03°
6.35+1.84°
6.50+£2.42°
4.90+1.37°
4.95+1.00®
4.40+1.82°
4.70+1.63°
5.2041.44°
5.30+1.42°

Control
4.55+2.42°
5.85+2.13
6.45£1.57°
6.50+1.88"
5.95+2.19°
1.80+1.24°
5.65+1.63
3.30+1.84°
1.80+1.32°
5.50+1.67°
5.65+1.98"

Measurement
Overall acceptance

Turmeric flavor

Flavor
Taste
Texture
Sweetness
Saltiness
Bitter taste
Moistness
Stickiness

Color
Intensity test

Preference test

Table 8. Sensory evaluation of Yaksik containing various amount of turmeric (Curcuma longa L.) powder
Values with the same superscript (a-c) within the same row are not significantly different at P<0.05.

Data represent the mean+SD.
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