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Antioxidant Activity, Sensory Characteristics, and Microbial Safety of
Sunsik with Fermented Turmeric Powder
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Abstract

Purpose: To investigate the antioxidant, physicochemical sensory, and microbial safety qualities of sumsik containing fermented
Curcuma longa L. powder. Methods: Quality characteristics of samples were measured using pH, moisture content, crude ash content,
color and sensory evaluation. Antioxidant activities of samples were compared using 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical
scavenging and 2,2'-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid)(ABTS) cation radical scavenging activities. Microbial safety of
samples were tested for Aerobic plate counts, Salmonella spp., Bacillus cereus, Listeria monocytogenes, Staphylococcus aureus, and
Escherichia coli O157:H7. Results: The pH of samples was between pH 5.51 and pH 5.64, which was significantly lower than the
optimum microbial living range. The DPPH and ABTS radical activities of sunsik containing 0.8% fermented Curcuma longa L. were
significantly increased compared to that of the control (p<0.05). In sensory intensities, sunsik containing 0.8% fermented Curcuma
longa L. showed significantly (p<0.05) similar savoy aroma and flavor, spicy aroma, spicy hot flavor, sweet flavor, and throat
swallowing values to those of the control samples. Samples of sunsik added 0.8% and 1.2% fermented Curcuma longa L. showed
significantly similar overall acceptance values to those of the control. All samples tested were found to free of microbes and
microbiologically safe according to the food code standards. Conclusion: The sunsik added with 0.8% or 1.2% fermented Curcuma
longa L. powder were successfully developed. we conclude that the developed sunsik with the fermented turmeric powder can be
potentially high value products in the highly competitive sunsik food industry.
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tdely 2 flo] HHsHAl iy =3
SAHHT e A d2RE A Ee] A
& o HEE A st ol RS FA 4] s o
H e AEF S2oltiJeon YS & Kim MW 2010).
AAe Ut M A JFR/RE Fol 7EE THE A
Z7HEe] FHE Aol ofF ARG o R o] ARg-E
ko, HT 7ol tigh Alo] molRHA ARl A
&7, A9F 2 sxF 52 HdUiste A mstE

o} FEsI Aaolglal B2 FHJATtHRa HN 2014).

| etat sio] =8o] 2
ol RS A F gQlol AF 7
2= Tholo]Eo = Wo] o]&¥ 1 tklee BY 5 2010,
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A7k A2 o] Az S4(Choi SR 5 2015),
&F thAluk A257](Cho EJ 2009) 59 A7 B
vl ok o9 ALE] & I F] i 22 92
F7FE ARB|FHoR 2|l tigk ARt 87t
7hetal lom olet A AL AR Vs B
Joted O AAYE e st AFES ML 284
o] JthHwang JK 2002, Kim JH 5 2004, Ra HN &
Kim HY 2014).

7} 42191 38K Curcuma longa L)L =9 &
FAY, B, 2837} ARl 9o 27ue} T
Arf e} oA A oA AAshE A7FHe] thd =&
AEZEA OF 40 T FHFol A Bt 3
= thiEo] Bt Lee YI 5 2016). 43e] £ o]
2k 2k woFo g AmAl Fo Mo Y& Yrt}
AA Yo 4-6870 AATFo|A gk Fo| Ju,

o ofN 1o it Ay

- =
HEE7|e 22 dxd, £2 FFHlos Hu g2
o] yi= EAo] Qth(Park BH % 2014). 82 o] ¥

g 718 aAY A Ll ASE B53E(69.4%),
curcuminoids, F-F/3E3 A2 T =] T Ahn D
5 2012). 733} curcuminoids 3% T <F 90%7} curcumin
o= ZYds dEo] Ao =T Aiet FASEA
(Jung YS 5 2012, Anandakumar S 5 2014), 7]=
2500-1500'A7FA] QI A ofg]olA] HISol| oJ3} Ajnj=]
Aom QIEthFol| A AAAZS] oF 94%7} Ajul- B 4ke
o] oFAe} g7 TOZ AME-F 1 THAnandakumar S 5
2014). S ko R ARESINS wie o] witst
I Y F3e AT BF5E dAIEE At A
AFAHENZ AHES= F82Fo|tHCho Y &
Choi MY 2010). o]9jel <kelasrtz2= 9] 3= =3,
G5 w0IEE, o¥Ago] Hojur utsl S+, 34
%, &, WA JA 53 Fo] ¢HA AUTHChoi SK
2004, Cho Y & Choi MY 2010, Son JY & Kang KO
2013, Park BH 5 2014). < o]8jg 723k 953 &
ol YEAHA AFAA ] AFANTo] ThFstA o] F
AX 3 JEd A3 ELS A R FHEA
(Park BH 5 2014), 7433} v EE H7gh Agle] 45
“3(Cho Y & Choi MY 2010), 7}l &S #7138 f39
FAEA A7Kang DC 5 2015), 23, A0} =
< A7k B=42] 7]%54(Son JY & Kang KO 2013),
BEED HA7F AS 2AAY B AR F FE B4
(Yun EA 5 2013), 2% 2 A7Hel FAEA(Lee
MH % 2011), &8 &5 % 7P} vjztge] EHEA
2 gakslol wx= QY& (Choi SN 5 2013) 5°] ATk
2=l o] g 9o wet YolBYE &, HEEVIE
Feolgt st a9 ¥ AFIHPS o 23 W
kel A4 E turmerone¥} zingerene 5©| o] FHAE AL
S FUFYE FFEo] FUIst FE AFAl
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Me AR ozt HE A= "ol A7 2o
THChoi SN & 2013, Ra HN & Kim HY 2016). 718}
FarstdAdol Hojual £uke] ZaFo] V|ZAE F2
LEAFS FA7IRE Aol tiE A7 AR AAolth

ol & ATelME oA ZE FHivt Vet
OF2E0]q HololE & o8 o]§o] 7hsd HAY
Ae DA77l B EEASS A7 Ad4e A
Watar T A e] o|stehd, ks, Anlx; He, 7]
T& Grb B omAde RS A8kl anlakEe] A
de A FEEFAR] 5T 7ER 9 AT Vs
de dopRiA I

tlo o |

I, xi= % &t

13

1, MA HE

Aol ALEH Ao AxFHL gndd x| A
PAF(Ra HN & Kim HY 2014) ¥'HE nigto g 2%
st I FALS Table 13 ZTh & Ao AL&H
g 7eke et 7FEERC®E T UK Seoul, Korea)ol
A A FYstR o, O 9o He dn), F2 3T, &
= AR, BT, EVE, AY, 3¢

sk iU, Al 2,

flo ook

—

Table 1, Ingredients of sunsik for one portion with varied
amounts of Curcuma longa L, powder

. Sample”
Ingredients (g)
Control SWC04 SWC08 SWC12 SWCI16
Curcuma longa L." 0 0.72 144 216 2.88
Roasted brown rice 12 11.28 1056 984  9.12
Roasted white soybean 4 4 4 4
Roasted black soybean 4 4 4 4
Peanut 1 1 1 1 1
Tomato 1 1 1 1 1
Kale 1 1 1 1 1
Sweet pumpkin 1 1 1 1 1
Banana 1 1 1 1 1
Apple 1 1 1 1 1
Tangerine 1 1 1 1 1
Sorghum 1 1 1 1 1
Carrot 1 1 1 1 1
Dekopon 1 1 1 1 1
Water 150 150 150 150 150
Total 190.00 190 190 190 190

Y Curcuma longa L. powder.

? Control, SWC04, SWC08, SWCI2, SWC16: Sunsik added
with 0%, 0.4%, 0.8%, 1.2% and 1.6% of Curcuma longa L
powder for one portion, respectively.
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(Changnyung, Korea)oll Al Fj3teo] A-2o|A] B ysie] A}
&3t

A 2le] AR dE-S AOAC BH(1990)0l E3te] #2493}
S

ATt Z3E-2 550°C AAI S, FEEEFS 105°Co|
ARt e AxHeE A3y SRS tg

2) M

Aol Me= £33 M AHA|(Color JC801, Color Techno
System Co., Ltd., Tokyo, Japan)E AF&3} L(lightness),
a(redness) % b(yellowness)@t= 43T B WA
(standard plate)®] LAk 98.67, a®k< 0.06 12|31 bat
0.57°14

3) PH

Z124]9] pHE AACC method 10-50D(2000)E &3}
TASATE A4 5 g3 SHS 45 mLE Hloj7Io] ¥l o
HEAIZ] & 2582 pH meter(CP-411, Sechang Instruments.,
Ltd., Seoul, Korea)® 73} T}

4) DPPH gjC|Zt A7{&EtM

DPPH 2}z 271848 Blois MS(1958)2] "ol 2
3 A3 ch AlE= A2) 1 goll ethanol(Sigma Chemical
Co., St. Louis, MO, USA) 9 mLE 7}3la] 24A17H50r 3
£3 AFAL 3000 rpmol A 1583 LAEE](PLC-02,
Gemmy industrial CORP, Taipei, Taiwan)3}>] “5-8
ste] 1081E FAste] ARE3ITE 0.4 mM DPPH(Sigma
Chemical Co., St. Louis, MO, USA)&H-S ethanolZ 3]
A5ked 517 nmol A FBEE 0.95-1.00 Alojoll 2o
DDPHE-Y 2 mLol| A3 A5 1 mLE 7Fst] 8
3k 5 kAol A 3087 FADTE 517 nmeol| A B33 EA
(SP-2000UV, Woongi Science Co., Seoul, Korea)E ©]-&3}
o FREE SHIAY ERTS AR &9 giil e
2] ethanol S AHE-3FA T

DPPH )z &AL (%)
AT 3=

Oz 3=

) x 100

5) ABTS 2iC|Zt A7EHA

2ol ABTS etz 24232 Re R 5(1999)9
TS W¥st] SAsATE ABTS €92 74 mM
ABTS(Sigma Chemical Co., St. Louis, MO, USA) -&<}oj
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2.6 mM potassium persulfate(Sigma Chemical Co., St.
Louis, MO, USA)E E&3to] A2 i oF 244]
2t B9k pH 4.29] phosphate citrate acid buffer(Sigma
Chemical Co., St. Louis, MO, USA)Z radical 4% &
405 nmol A FFE Fkol 0.95-1.000] H =5 Z-3to A}
S3kAh A& A2 1 goll dimethyl sulfoxide(Sigma
Chemical Co., St. Louis, MO, USA) 9 mLE 7}3}] 244]
7t 5% FET AAAS 3000 rppmoll A 1587 AR
(Gemmy industrial CORP)3}] ‘58S FH3te] 108]&
3| Aste] A3 T ABTS solution 2 mLe} 2+ Al&5
22 | mLE EFSt oM 3083 wH-SAIA 405
nmol A §FEE =7 (Woongi Science Co.)sFSith 23}
2 AWhes RArlEe sl etz 27
e HEE(%E HEAY. ojd FHVS AR
o} 5] PCA buffers AH83tY 2O 2 319t

ABTS &z 244 (%)
Alﬁé%o ‘6‘34_1}:_
-(1-— ° oy X 100
xTe $35

B5H B4 FEE 4FIYAS AFE A4 3
ey 819 dE AFstEom 0% $BH Snine

point category scale)Z 715} THRa HN 2014). 54 7
= 37t A 13 m s B4 =Tt oFsiA AL, 9%
o8 Zes 54 A=t A Aem yehiES
3lHty. #5F EAo] wHEE Ao wEl A(color),
1123+ ¥savory aroma), "<& FHherb aroma), 14T+ Bt
(savory taste), U< Sk(spicy taste), T BH(sweet taste), 2
Z:3}(thickness) S H7}3I== 319 T).

7) AH|XF 7|SE ZAL

715 % A AEFYSTS A gAY 81 S b
g2 3lo] 9% 7132 E(nine point hedonic scale)S ©]-&
st Hrhekdeh B7F Al 13(OEs] drhol A 95 (th
@3 Fhy7kA] AFE FASEE SN HMEEL
54 = Aot st o MubE Rl 713 X (overall
acceptance) &g U F7lste] AAFSIAT

8) O|M= ZHAL

AxAzZZ dE 73l PdE LGRAE <s)
A AR BA TR T/ TS ST
=3 B rAEEREH AR FRE 9% B2 53
< AANEATE AE 1 g BHFS 9 mLE stomacher(Lab-
blender 400 C, Seward Co., London, UK)*| 4] 230 rpm <
218 #4313 3 1 mLE FH3sl] Ed45 9 mL
A o2 S| 3tAT YRk HEFS Q8] AlE 8

f

1A

g
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1 mLE aerobic count plate(3M, St. Paul, MN, USA)°l &
T T 35+0.2°CollA] 24413 wljFsted AAAE F2A A
o] XS 3MTM petrifilm™ plate reader(No. 6499, 3M,
St. Paul, MN, USA)Z Al5ste], F 247} 30-3009) Z&
A3t log(CFU/g)Z YERIATE tidd/oi g2 Al
HgH 1 mLE 3702 E. coli/coliform count plate(3M, St.
Paul, MN, USA)°ll ZZ3}aL 44.5+£0.2°Coll A 24417t vk
sto] ZFHRALES QIS HaHe FHANY FHo=E 3§
I 7ol JIAEA] eFEs wole FEAYE S8
st AR O] Y wolle= sid EC HaHo =R
E] eosin methylene blue(EMB) HJX|(Difco Laboratories,
Detroit, MI, USA)ell F&3ste] 35-37°CollA 24A1%F vl ¥
stk viF & HEFAA e F3HiA(Deoxycholate
Lactose Agar, Difco Laboratories, Detroit, MI, USA) & X
5351 v A|(Nutrient Agar, Difco Laboratories, Detroit, MI,
USA)E Z}7} o]2lste] Aol HE3 A& 35-37°C
NA 48A1ZF weFstal BB HESF AL 35-
37°Coll A 2442 vkttt FEuiA oA ZFd A&
1A woll= ool dlFeh= RFgHdulA oA uf
&H Hehs HAste a7gAS AAst a8, Fof
I s I 3 AskE NS Ak ot
FHoE AHsAT MUY wAA=LS Salmonella spp.,
Staphylococcus aureus, Listeria monocytogenes, Escherichia
coli O157:H7, Bacillus cereus & 5%&°| tisl] 2]FFH
(Korea Food & Drug Administration 2016)l &3te] &4
SR, Salmonella spp.= ZAA 25 mLE F 3k 225 mL
9] peptone water(Difco Laboratories, Detroit, MI, USA)®]|
7FeE 3 35°CollA] 241X St v eFstATh vk 0.1
mLE F3t 10 mLe] Rappaport-Vassiliadis Bl Z|(3M, St.
Paul, MN, USA)oll FFste] 42°Coll A 24413 w3t
o Sl FH-ES xylose lysine deoxycholate agar(Difco
Laboratories, Detroit, MI, USA)°ll A3} 35-37°Coll A
24A1ZF HjeFste] S AT Staphylococcus aureus
= A 25 mLE FH3t 225 mL9 10% NaCl(Sigma
Chemical Co., St. Louis, MO, USA)< # 7}t tryptic soy
broth(TSB)H| X|(Difco Laboratories, Detroit, MI, USA)°]
7FgE ¥ 35°Co A 24AZE S vl ket ATh Sl

Sags Ao e ikt e 54 603

< 3MTMBaird-Parker(RPF) -8} Z|(3M, St. Paul, MN,
UsA)el AEatdth. Wi & d= FH B33 &
o=z ARl Hete Aol s Foko] A=
AT Listeria monocytogenes ZAA| 25 mLE F 3t
225 mLe| 3MTMListeria ZSTHlA(3M, St. Paul, MN,
USA)Z 73 & 30°CollA] 48417 vijekat it ZuleF
& 3MTMOxford agar(3M, St. Paul, MN, USA)°l #HZ
ste]  30°CoA 24A1ZF HIFSHTE  Escherichia  coli
O157:H7> A 25 mLE 3l 225 mL tryptic soy
broth (TSB)(Difco Laboratories, Detroit, MI, USA)S 7%t
$ 35°CollA] 2441 S st miF & ol st
o polymerase chain reaction(PCR)(GeneAmp 2400, Applied
Biosystems, Seoul, Korea)S AA|t] &1 AlgS 433
g T HE=SA FHA FA, 0157 9 HT Fo] IRl
A= W 0157 : H7E 3T Bacillus cereus= 73|
25 mLE F&t 225 mLe] 3 A4S 7hste] 753 A
o1& 3MTMMannitol egg yolk polymyxin agar $HIH|X]
(3M, St. Paul, MN, USA)°l HZF3std 30°CoNA 24413
Hjeretdth &l HE ol s AuieE Fake] ALt

shack

3. SAIXz|

7155 HAME AQet B A2 33 o4 HhEsie
A AT A3 Hlo]El= SPSS Statistics(ver. 22.0, IBM
Inc., Armonk, NY, USA)E o]&slo] FA A8 2 45}
AL, 4 Hge BEEEFUAE et AT
Hgkols Ak 224(ANOVA)S o] &3l o)t 14
< AAE AT =3 AR & Duncan’s multiple range
testE ARSI O BEE FREA FoFES p<0.05E

I, Zop 2 nE
1. = & 3&
dae] FE g 3RS Table 29} 2ok HEAE
A7} Are] R tET9] #o] 10812 frojze

Table 2, Proximate compositions of the sunsik for one portion with varied amounts of Curcuma longa L. powder

Sample')
Control SWC04 SWCO08 SWCI2 SWC16 F-value
Moisture 10.81£0.71*? 9.37+0.43° 8.92+0.82" 8.54+0.39" 8.23+0.18° 11.712"
Ash 2.52+0.21 2.89+0.47 2.71£0.29 2.87+0.42 2.91%0.14 1.245™

Y Control, SWC04, SWC08, SWC12, SWC16: Sunsik added with 0%, 0.4%, 0.8%, 1.2% and 1.6% of Curcuma longa L powder for

one portion, respectively.

? Mean+SD, The same letters in a row are not significantly different each other at p<0.05 level by Duncan's multiple range test.

™ Not significant, **p<0.01.
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2 E=A YERSTHp<0.05). REZS HUlate] RS
& a7 HrhEel wet WolAl= AdE BAT Lee
MH 5(2011)¢] Zsad-s 7k A7we] #4d 54
2 Choi YS 5(2011)2] 73RS 713+ sugar-snap
cookies®] FHEAANAE B AF9 AR AHE BA
ok A2)o) 3RS Hazige] el daglel Al

E11o] fFYAE Holx| gttt
2. MAlo| ME 2 pH

U8 7s Hutgo mE 559 A4 Ax 9 pH 4
A= Table 30 YERRITE Ao =S Yeidl= L

e TEAGEE] VM) AaEle] A felakE
Holx| ettt 49 agte tizxwo] 422¢t0% Ta
38 A7 akl 1.5400A4 2,549 FET fojHoz
2 AAE BATHp<0.05). Ao FAEE UYEhlE b
Zre tjxo] 232008 WEFs) Ayt Bt foFH o
2 A Uehsthp<0.05). a3 A7 A2 pHEH
A= g 2TolA 5519 oz fojFo=z 7P v
pHg_— EO:‘OD:] Wkg 7kslo] Hryleko] Z71eeE Al
pHE B4 UERTHp<0.05). ol& REE B2g Hrhed
& A2A94Ra HN & Kim HY 2014)2] pH ko] <F
pH 5720014 5749 gog FHrlEe] F7Hd= pH7]'
S7heke @S Bl Adket Hisg o, i

HAE S HF pHS 6.8-72H T A3 & pH HM
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o 3j5ethLee JK & Noh WS 2001).

3. DPPH 2iC|Z A7{Erd

SERS A7} A2 DIPH el SRl B
o Table 49 @k A4 18 2ol ojs] AR

0.4% Z7F3F SWC042] DPPH )z 27 EAL iz
= oS HolA| kot 0.8% FH7HESl SWCO08
oo Hrloll e xR 2 SWC04ETH fojxoz
%2 DPPH oz &7 E45E YUERATKp<0.05).
Son JY & Kang KO(2013)9] A7-ollA 73}, A2 a1t}
5= H7IRF =<2 DPPH @tz &2 4
A 733 A7F A=57E HE =A JERgTh =19 A3
2o A8 &F(Curcuma longa L.) TE A9 %Lﬁﬁ- il
T(Bae MS 2007)] Aol wt2d 2g A3 g 37
Y7} 73.8%9F 73.59%% HlnZ A JEhd HA 3Haks)
AZA ARgol 7Fed Ao g AdHEta 3 Choi
SN T(2013)°] HE 5 B2 HUt uiR AFA =

ol vls] daETe] giksidol ezt o A et

-

%5475* Z kst Qo] IUeE Blo g Mtk )
At
4. ABTS 2iC|Z A7{Ehy

A21e] ABTS @tz &A24 27K Table 4) A= T
43S 0.4% FH7}3F SWC042] ABTS o)z AAEA

Table 3, pH and color values of the sunsik for one portion with varied amounts of Curcuma longa L. powder

Samplel)
Control SWC04 SWC08 SWCI12 SWC16 F-value
L 81.66+9.00 83.30+3.46 83.05+0.97 82.01+0.01 81.76+0.06 0.156™
a 4.22+0.88" 1.5440.11¢ 1.80+0.09° 2.0140.03° 2.54£0.17° 3537
b 23.20+0.52° 28.12+0.06" 28.76+0.41° 28.84+0.03" 28.22+0.07° 317.93™
pH 5.51+0.31 5.57+0.13° 5.60+0.19™ 5.62+0.19" 5.64+0.30" 24638

Y Control, SWC04, SWC08, SWC12, SWC16: Sunsik added with 0%, 0.4%, 0.8%, 1.2% and 1.6% of Curcuma longa L powder for

one portion, respectively.

"¢ Meant+SD, The same letters in a row are not significantly different each other at p<0.05 level by Duncan's multiple range test.

™ Not significant, ***p<0.001.

Table 4, DPPH & ABTS radical scavening activity of the sunsik for one portion with varied amounts of Curcuma longa L. powder

Samplel)
Control SWC04 SWCO08 SWCI12 SWC16 F-value
DPPH 7.23+0.46° 6.63£0.37° 8.54+0.82° 10.61+2.64° 13.39+1.82° 43.015™
ABTS 34.43£0.51° 34.43£10.51° 48.97+0.87° 53.53+0.63° 67.30£0.51° 15617

" Control, SWC04, SWC08, SWC12, SWC16: Sunsik added with 0%,

one portion, respectively.

0.4%, 0.8%, 1.2% and 1.6% of Curcuma longa L powder for

*® MeantSD, The same letters in a row are not significantly different each other at p<0.05 level by Duncan's multiple range test.

EE

'<0.001.

2016; 32(5):600-608
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< HE2TIHe FRE HolA kot 0.8% H7r<l
SWC08 o|de] ArlrolAe xRy fFodo= =
< ABTS &tz &AGAE5S YERIUTHp<0.05). °l+
2] DPPH &tz &AE 3} vl52g Aol wa
o] H7bel mE A2 abst #4357 e
Z73 ginlsle] E o] FESS 0.8% o1 H7kgE Al
sS4 FYHoRE A Uehude Ae & 5 A
3HH Ra HN(2014)9] WIE# FE5(AF-343) 7} 4219
FAEA AToHZ AF-343 7k F71ol w2k ABTS
gz aAGAo] FrtskeE AR AFE BAth

5. MAlo| BSX SN ZT AL
Tags J7r e #sd B AE A= Table
sof gowl, Alo] whe AEE WEAY W] 271%

S 7V THp<0.05). 2T TAad &2 5.

Ha73E 0.4% F7EQl SWC049F 2215 HolA| &
ko™ SWC04= HEF3 0.8% H7HEU SWC083
OAHE UER|A] YAl T oo 2 HIME AlmwollA
© SWC082] & FoAE HolA] &UTHp<0.05). =
7o AAZE Bk SWC049} FoAE Holx] oya
SWC04+= Ha7dst 1.2% HA7FE2 SWC0129F 1143 1t
oA FAE HolA EUTHp<0.05). thEw2] w5t
£ 3659 FOE SWC049} FoAE Ho|x eighow
SWC04= SWC08¥ fro|aks YelA] kil 1 o)A
o7 H7E AlgTFdAE SWCOSETE Folxog =2
o238 YER A THp<0.05). th&2] @k 4.582] gk
OS2 SWC049} FrofakE HolA gktoem SwCosw
SWCI2 A BToAE SWC049] Tt} o215 HolA
BUTHP<0.05). AL BE ASTNA FYAE B

S A4l ol
olA &tk thEwrel AHI A= SWC049k oAt
E HolA ko SWC04E SWC08H FoAHE e}
WA kgt ofoll REAG M7} Aol dsH 5494

O

[e

4% & gl wjenl, wul 9 2d3e] #ed B4
AR 3 frojFoz nisiA HrlES
& g AT AF B Ar|Hel FHAEA AT(Lee
S 2011)0l A FEETE 0.8% H7FE o] Fell 9l
il A7kgo]l S S BA Bt
of B A7 fARE AFES HATE =S Lee SY
(2006)2] & FE=ol o7t 4] F4 AFolM=E A
o] ArtEre] SUVEE 9 ubo] BT haste] B
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Table 5, Sensory intensities of the sunsik for one portion with varied amounts of Curcuma longa L. powder

Sample')

Control SWC04 SWC08 SWC12 SWC16 Frvalue

Color 4.64+1.59° 5.19+1.59% 5.64+1.47° 6.20+1.25° 6.91+1.15° 30925
Savory aroma 5.17+1.67" 4.84+1.57" 4.34+1.68™ 4.01+1.88° 3.93+2.15° 71817
Spicy hot aroma 3.41+1.70° 4.06+1.73¢ 4.77+1.93 5.48+2.09" 5.91+2.09" 22.72™
Savory flavor 5.05+1.69" 4.41£1.67" 3.78+1.76° 3.89+1.83% 3.79+1.88° 76327
Spicy hot flavor 3.65+1.71¢ 4.54+1.84" 4.77+1.96 5.65+1.88" 5.84+2.07° 17.558™"
Sweet flavor 4.58+1.87° 3.89+1.61" 3.67+1.75% 3.33+1.73" 3.13+1.67 8.594™"
Throat swallowing 4.75+1.44™ 5.30+1.57" 5.35+1.45"° 5.64+1.55" 5.78+1.69"° 53147
Thickness 437+1.57 4.94+1.69 5.19+1.43% 5.5241.57" 5.70+1.62° 8.855

D Control, SWC04, SWC08, SWC12, SWC16: sunsik added with 0%, 0.4%, 0.8%, 1.2% and 1.6% of Curcuma longa L. powder for one

portion, respectively.

*¢ MeantSD, The same letters in a row are not significantly different each other at p<0.05 level by Duncan's multiple range test.

N Not significant, ***p<0.001.
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Table 6, Acceptance test of the sunsik for one portion with varied amounts of Curcuma longa L. powder

Sample')
F-value
Control SWC04 SWCO08 SWC12 SWC16

Color 521+1.46™ 5.30+1.36° 521+1.26™ 5.11+1.30% 4.79+1.22° 1.808"
Savory aroma 5.95+1.68° 5.54+1.35° 5.07+1.39 5.01%1.50" 4.65+1.13° 10206
Spicy hot aroma 5.89+1.51° 5.37+1.19° 4.96+1.26° 4.89+1.10° 4.73+0.94° 12.042°"
Savory flavor 5.94+1.49" 530+£1.51° 4.93+1.32° 5.09+1.32° 4.93+0.92° 8.15"
Spicy hot flavor 5.72+1 47" 5.16£1.31° 4.88+1.16" 4.99+1.16™ 4.68+1.08° 8.164""
Sweet flavor 5.74+1.58° 5.10+£1.37° 5.01=1.37° 5.01%1.30 4.70+1.13° 6.374""
Throat swallowing 5.54+1.52° 5.15+1.34" 5.10£1.30 4.91+1.38 4.77+1.15° 3.8717
Thickness 5.33+1.41"° 5.07£1.39" 5.14+1.41M 5.111.28™ 4.91+1.17" 1.02"
Overall acceptance 5.59+1.37° 5.04+1.23° 4.99+1.30 5.05+1.22° 4.47+1.06° 8335

D Control, SWC04, SWC08, SWC12, SWCI16: sunsik added with 0%, 0.4%, 0.8%, 1.2% and 1.6% of Curcuma longa L powder for

one portion, respectively.

*¢ Mean+SD, The same letters in a row are not significantly different each other at p<0.05 level by Duncan's multiple range test.

NS Not significant, = p<0.01, = p<0.01.

Table 7, Microbial counts (log CFU1)/g) of the sunsik for one portion with varied amounts of Curcuma longa L. powder

. . Samplez)
Microorganism
Control SWC04 SWCO08 SWC14 SWC16
Aerobic plate counts 2 - - -
Coliforms - - - -
Salmonella spp. - - -
Bacillus cereus ND? ND ND ND ND
Listeria monocytogenes - - - -
Staphylococcus aureus ND ND ND ND ND

E. coli O157:H7 -

Y CFU: cell-forming unit.

2 Control, SWC04, SWC08, SWC12, SWC16: sunsik added with 0%, 0.4%, 0.8%, 1.2% and 1.6% of Curcuma longa L powder for one

portion, respectively.
—: negative.
Y ND: not detected.
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