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Physicochemical and Antibacterial Effects of Curcuma aromatica Salis b. with or without
Fermentation on varied calorie levels of HMR Bibimbap set
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!College of Food Science and Pharmaceutical Engineering, Zaozhuang University
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Abstract: Physicochemical and antioxidant properties of the three different calorie types of HMR curry rice using fermented
turmeric were analyzed in this study. The general tumeric added sample groups showed significantly higher carbohydrate
content than the fermented turmeric sample group. In all sample groups, the ratio of protein, fat, and carbohydrate was found
to be appropriate according to the nutritional composition ratio as one meal recommended by the Ministry of Health and
Welfare. The brightness L value of the general turmeric-added sample group was measured to be significantly brighter than the
fermented turmeric-added sample group. The fermented turmeric sample group showed a slightly lower pH value than the
general sample group due to organic acids generated during fermentation. As a result of analyzing the radical scavenging
activity of ABTS, LFTC, MFTC, and HFTC of the fermented turmeric group were 40.20, 40.46, and 36.16%, respectively,
compared to those 32.41, 37.75, and 36.16% of LNTC, MNTC and FNTC of the general sample groups, respectively,
consistently indicating that more free radicals were generated in the fermented sample group (p<0.01). Relatively unstable to
heat and acid, DPPH scavenged radicals showed similar results to those of ABTS radical scavenging activity in terms of
activity. Similar results were also shown in the measurement of total flavonoid and phenol content, which are known to have
antioxidant antiviral and anticancer effects. Thus we could conclude that pilot products of the high quality varied calorie levels
of HMR Bibimbap set with tumeric, which is helpful for antioxidant action have been developed to meet various customer
needs.
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AZES I F de PGS F7ate] 2AE flal v
23 84S sk Hlgo] #AE] F

W o] gtk Aol @7 $A5S ke ok 78

[o

a1 A
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Hggke] 1.8 A AlZbHo g w Hy) Eom tlksh g
FEHe] P x3HE A o] Fo] drFE FlolEA
A 2 Aol He As Folld o] Aestd sg2w
Z8A & St} W= ZAZFATA(NHL 27820 R
2 EpAbe]] ofsh WP 2] FollA duA R dekEe
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1. X =2
d#rE ¥ HMR € Zjn|9 Zhniy AE 748
Al A Aol FodstHdd (F)stel] oFlste] WY &
AAFES Aol AREEIATH<Table 1>, % H7HES 71
s FEFe] 1% oo ALH(500~600 keal), T7HEHF
(800~900 keal), TG 2H(1,100~1,200 keal)2] 3717] a0
TEste] F2, FRFE 7IETAELE st g 7] AAF
22X GFH #8S g v 7P A 7]
Wk 7|2l B3R 9 $ARE FUket] 787
& FHIMIRIR AE AAIES et 71 YL "
500~600 kcal) AE = 8k Aaw 230¢g, 1% Ayt 74
o 52 1% E o] H7HE A AhEAas 180ge R
ARt on, At #H800~900 keal) AlEdE E-S-7)%]
70 g7 M EE 100 g& F7Fste] AT 22E #H(1,100~
1,200 keal) ME= 344 70 g, "IEE 100 g, I-2=H
o] 100 go] 7+ ATk Yyt 738K (Curcuma aromatica
Salis b. without fermentation: CAS)S Q1%=AF 7FZERRIO &
ZU(Seoul, Koreapll X +33t53om vhg 733+ (Fermented
Curcuma aromatica Salis b.. FCAS)S A3qAT(Ra &
Kim 2016)2} o] Alxslo] ARSIt AEs2 A A
7175t BeE &0 "ol Axg Aol Basiitt
2. FEE M=
A& 5g2 95%9] o€ (Ethanol, Sigma Chemical
Co., St. Louis, MO, USA)Z 50 mL7} F|=5 483} 24
Al7F F9F % ¥ o]3}(Advantec No. 1, Advantec MFS,
Inc., Tokyo, Japan)dte], 80°CollA 37 WYztate] of|ek2-2
AAsG Y. =" FEELS dimethyl sulfoxideol] 833}k
4oCol| A Haab Aol AR5
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Table 1. Varied calorie levels of HMR Bibimbap set composition (unit: g)
Composition? LNTCV LFTC MNTC MFTC HNTC HFTC

Gelatinized vegetable fried rice 230 230 230 230 230 230
Curry sauce 180 180 180 180 180 180
Fried Kimchi 70 70 70 70
Meatballs 100 100 100 100
Pound cake 100 100
Curcuma 1.8 1.8 1.8

Fermented curcuma 1.8 1.8 1.8

YLNTC, MNTC HNTC; Low (500-600 kcal), medium (800-900 kcal), and high calorie (1,100-1,200kcal) normal turmeric curry rice,
respectively, LFTC, MFTC, HFTC: Low (500-600 kcal), medium (800-900 kcal), and high calorie (1,100-1,200kcal) fermented turmeric curry

rice, respectively.
2Cham mat brand Co., Ltd.
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HEgE B2 AOAC2000)2] WH-S #arsle] AAJst
Atk FESFES 105°CY] AU7EE AR (J-DSA2, Jisico
Co., Seoul, Korea), 3|32 550°C] 2 3]3H J-FM, Jeil
science Co., Paju, Korea) 2 2 #4315 0, Ao &
& b B H(OF-22GW, Jelo Tech, seoul, Korea)> 2
231k, 2SS Micro-kjeldahl®] 22~ &3 (Foss
tecator digestor auto & Kjeltec auto 2300, Foss, Hoganas,
Sweden)© = HATSFATE BEESHES 100004 8, 238,
Zehl A 2] SEks W o ARt

A

frel 8710 A EE "ol H
3k & /‘—‘.Ji]-ﬁﬂ(JC 801, Color Techno System Co.
Ltd Tokyo, Japan)= =7 sttt A WEE Lk
(lightness)©. = WERN IS A e|A] 208 LR = 24
S (redness)= agt, FAolA o] BALS Vel ST
(yellowness)= b o2 FAISIATE o|uf] AMgE ZFa3
(standard plate)®] LZH-E 98.75, azt-S —041, bat-2 —0.04
19t} AlZe] pHE AACC method 10-50D (20)2 H}E
o7 NE 5% FFHF 45mLES vlo]Ad ¥ wwkAlRl
S A5NS pH meter (CP-411, Sechang Instruments.,
Ltd., Seoul, Korea)Z =743} t}.

5. ABTS radical scavenging activity

Al&9] ABTS (2,2-azino-bis 3-ethylbenzenothiazolin-6-
sulfonic acid) 2}t Z2271 22 Roberta et al.(1999)¢]
ME WHyPste] A3 ABTS solutione 7.4 mM
ABTS €99 2.6 mM potassium persulfateS &35t A
29| gkaellA oF 24417 St B AE FAS - 735 nm
oA FBE ol 120.10] HEE Este] ARSIt
ABTS solution 1,995 uL¢} Z+ A|S5F&E 1 mLE vortexd}
A QoA 307 REEAIA 735 nmellA] FREE S5}

S TH(SP-2000UV, Woongi science Co., Seoul, Korea). 2
I e o e woE SO A WEE (%)
2 Yepliglen o] o tjzt2 A5t Fde 4ol 99.9%
offehES ARE-skSlTt
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Wk & A2oA 3027 WA TH H%’%’Eﬁ](SP—
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7. Total flavonoid contents

% ZglH o= S Kim et al.(2012)¢] WS 4
st} 3T 2 AR FEFE 1 mLel 5% NaNO, 300
uLE 718t SE 3 10% AICl-6H,0 600 uLE 71s8ke] 5
B x319.9™, IN NaOH 2 mLE 7}8le] vortexdh & 4
29] FoflA 30E7F WREAIZ T ¥hE £ 510 nmellA]
4= 7 (SP-2000UV, Woongi Science Co., Seoul, Korea)

£ MRS 33 EE SH 0} 33, X z‘i quercetin%

A ZHH:
ol& S Ak=Eaislh
8. & Iz g =5

T s AR AsAdsdE Aokl vhgate] &

Ao Z ARl = Folin-Denis method (Folin & Denis 1915)
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d TAEITE 4] AR FEES 109
A 5le] ARSI o, A | mL¥} 50% Folin-ciocalteu
reagent 2 mLS E9tsle] A2ofA 387 WS &, 10%
Na,CO; 1 mLE &83tal wnlate] AofA] 3027+ vH&-A]
A E3333 A (SP-2000UV, Woongi Science Co., Seoul,
Korea)S ©]-&3kd 760 nmollA §3 =2 =431} 15
e ZY2KGallic acidyS EFE2E 3l mgGAE/100
g0 2 st on 33] WiHE Agste] SA AT
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A3} dlo|El:= SPSS (Statistical package for the social
sciences, Ver 20.0, SPSS Inc., Chicago, IL, USA) =71
AS o] 83t BASIATE A BAS a4 74
(ANOVAYS AAJstlem, A5t 7H] f9%Xk= Duncan’s
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HNTC, HFTC7} 59.49%, 62.84%% e} A
LNTC, LFTC ¥ 7 %Sl MNTC, MFTC®} H|a
%4%4 o7 Yo ANE HYTHp<0.05). FFEZ 1B
1—§1— /\]gq-o] =1)=)0 7}§L ]g%y_x:} .,.l_,]zj_i =
kS UER) A THp<0.05). &S A d o]
LNTC ;l LFTC7} o8 o2 7P w2 A3 Yepfd
O H(p<0.05), EF A3 A F7< LFTC7) ¥Rt 43 A8
¢l LNTCHT} f9Fo=z o 3u3aks Hrt
(p<0.05). chlAsteke g2k A|§¢91 HNTC® HFTCZ} Z+
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2 270%Z 2 Z*EE 71 B 7kS B THp<0.05). A
wsheko. ygek A|§9] HNTCSF HFTCZF 2H2): 5.86% 2
6.39%= Ve folA o= 7P =4 vEeReH, F3F 4
2 2 AL AETS 3.86%0MA 4.47%2] How TEH
AEFET o802 WA SAEATH(p<0.05). BrshE
gheke. yFE=F AJE¢ HNTC ¥ HFTC7} 29.53% 9
25.57%= JER} foFo® 1 2o 432 Blon
(p<0.05), AL A8 LNTCE Z¥8%F 48 A& HFTCS}
FAE HolA| UTh AEHH AEF ME?LOWL d
=13 7OL§0L /\]g_;_Lo] g 7}§L A B 1:]. 0_47@_&
FolE e BN SEH A s = gt 4
Saro] e A AETET o & verslES O
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3HEo] H]8-S 9%:14%:77%, M Alg7e] whd,
W2 BRREEO] B8-S 13%:15%:73%2 LERHO M,
AF A Ewe] Tl 2w gl gt Hl,:‘:_rfz 12%:
16%:72%=. YERStTE. Wd%%lfﬂw A g4 A
A7 E BEEEHE 55~65%, T 7-20%, A2 GA
o)) 15~30%2°] H&= A AR E HHet=E d4s
I QO EF(MOHW 2021), o|2 2 733} 719 tﬂtﬂ HW]E
o] Y& 4 vlE Blws| iﬂﬂ R L e b
TUHE FAAEY A gslES o 22 ol 2
Ao ket e 7&% 748} v NEASTE
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2. M=ZEH 3l pHEY
ey At e FhY A e 2R 2s sH A
F9] Awel pH A= <Table 3>3 2t} W=E Ueh)

£ Color-L#e A¥E# A]52] LNTC ¥ LFTC7| 59.74 &
AEET FojFoR =7
2 e vy A guk 78 Al
Lats YER
&2ksl AT-(Ra et al. 2017)04 %=

e THp<0.05). &
Algwo] U e TH Al =2
ATH(p<0.05). Vs Eta

Table 2. Proximate composition of varied calorie levels of HMR Bibimbap set (unit: %)

Sample" Water Crude ash Crude protein Crude fat Carbohydrate
LNTC 68.26+0.18" 0.75+0.028¢ 2.71£0.06¢ 3.86:+0.13¢ 24.43+0.08"
LFTC 70.17+0.01* 0.93+0.01° 2.70+0.014 4.34+0.06° 21.87+0.05¢
MNTC 68.18+1.31° 1.13+0.064* 3.79+0.02° 447+0.11° 22.44+1.28°
MFTC 70.00+0.01% 1.09+0.01% 3.61+0.07° 3.86:+0.12¢ 21.45+0.04°
HNTC 59.49+0.714 1.08+0.050° 4.05+0.08° 5.86+0.07° 29.53+0.65"
HFTC 62.8440.01° 1.06+0.01° 4.15+0.01° 6.39+0.15° 25.57+0.12°
F-value® 301.361%%* 91.094 %% 325.967** 181.75%%* 53.440%%%

DRefer to Table 1.

IThe same letters in a column are not significantly difference each other at p<0.05 by Duncan’s multiple range test

Ixx2p<0,001

LeE gt 47 |
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Table 3. Hunter color and pH of varied calorie levels of HMR Bibimbap set

Sample? Color-LY Color-a Color-b pH
LNTC 59.74+0.00a” 13.63+0.00¢ 46.74+0.05° 5.57+0.01°
LFTC 58.33+0.02° 12.72+0.03¢ 46.14+0.02° 5.49+0.25°
MNTC 56.91+0.00¢ 14.29+0.00 44.55£0.05¢ 526+0.01°
MFTC 53.58+0.01" 14.43+0.04° 40.83+0.02¢ 5.26+0.01°
HNTC 58.27+0.00° 14.13+0.03¢ 42.40+0.044 5.58+0.04°
HFTC 54.10+£0.02° 14.1240.10¢ 38.84+0.04" 5.51+0.01

F-value® 175,025.263%%* 501.05%** 20,502.498%*** 6.203%%*

YL, Light scale (100=pure white, 0=black); a, redness(+100=red, —80=green); b, yellowness (+70=yellow, —70=blue)

2Refer to Table 1.

3The same letters in a column are not significantly difference each other at p<0.05 by Duncan’s multiple range test

Drx%p<0.001
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Uepsitt, =2 JeRfE Color-atkS 718 %] MNTC
4 MFTC7F fre8o 2 58 HAEE B3 (p<0.05), A
Ao LNTC B LFTC7F oA o2 7P v A&
ER A THp<0.05). =3, AG7Fe] LNTC7} LFTCE U} 72
HOT =& afhs RIS (p<0.05), A AlZTA
= MNTC7} MFTCHT} fo]& o=z e azk8 Bk
(p<0.05). FA =2 YeRHE Color-bik-e Lt A 24
2 Ho] LNTC, LFTC 22 §9402 =2 p7ks 1}
EPAL(p<0.05), B F<oll el BE AlEollA] At
3 7HY A ETRT 2 e JHY Al gde] foFe
Z 932 batS A THp<0.05). 405X pH=
A s FHORE L 1 olFtE PolASFE Aol 7
oHXl% A& L}EM%U:] BAE RE AEE 526~5.58¢] pH
e Hlom Wy g Asdte] HE Fof T2 AMlE]
U Hl—/@‘ﬂ_ 7])1\_ —gﬂ ohﬂ]. /\],,L:r'-_ui_ﬂ- 01:7]_ E—] 1,]—0
pH 3= B3tk 2art dojubd mEo] Eall=wA
714ke]l A Ee] pH7F7E Yol 4 Sl=d(Park et al.
2016), B E H7F Hafo FHEA A7 (Shin et al
2015)01 4 2& 9] pH7} B8 Z7|Bt} Paske 434E
HowW WE Z f71e] WA pHE W= Aolgt
= 235 Busilon, o) & Aol fAksE Aot

Al

R fE fol

3. ABTS, DPPH radical scvenging activity

Qepd Auk P Shest HE S ke e
£ Alojske 58S YERll= ABTS 2 A4S &
23k AIR= <Table 4>} 7t} ABTS 22 27 W2 3}
shikg-g 3 el izl 471 golo) ABE Yol uh
27 rals 2AE ¢ e WO E pHE| W3l H)
A HHE AyE Y= skl 448 z;g st &+ At
(Yoo et al. 2007). ABTS &ltjd &2AEA B4 Ades 5
B %] MNTCSE MFTC A E<to] A9% B LT A8
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oot
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W AlEte] ABTS 22 *745“4% T-test= Vst 23,
ggde wg 782l LFTC, c 2 HFTCE 7z+zt
40.20%, 40.46% = 36.16%2] 7Li 3k 738291 LNTC,
MNTC 2 ENTC® 77} 32.41%, 37.75% 2 36.16%%.C}
AAEA Fo]H o7 =2 ABTS 2]z AAGHEES Ko
g 7S AlEtllA o B 717 A Ee kst &
dol =4 S8HIZFS & T UAUTHp<0.01). DPPHE 2
AL Al GRS S5k S ¥lwd HAs)
Hl-go] A == kst Aoz de o]&Hi 3o
1 ABTS Wi} vlwsle] & of DPPHHS ¥, pH, -2
2= 5o 9FE3AH &gt o] JAti(Yoo et al.
2007). DPPH 2}tE A A}, <ol wet ABTS
Ho)d LA FABH SUHEH AlERe] =2 A
< BZom, Urt A% s kR AlsEEo wE ks
Fhy Al E2e] =& DPPH 22 A =S Bt
(p<0.05).
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4. Total flavonoid and phenol contents

g5l vt s T 2E A4S JhEe] Total
flavonoid % Total phenol &S #2418k A¥= <Table 5>
o} 7t} 2)EA 2)Fol Eoi0+= flavonoid A2 EAIEH
< 53 shal dutelg s, JEAgae] g50] S W
ofvgt B S o, ks, 3 5o &40l
A AJEo|thPark & Kim 1995). A E7-52] % flavonoid
SRS 500~600 keal®] A& A|E<l LNTC % LETCH.t}
800~900 kcal®] £7Fd3 A&l MNTC ¥ MFTC, 1,100~
1,200 kcal®] 8% A|§¢] HNTC 2 HFTCE °ﬂE¥°1 =7t
= ZF 100g T 125~195 mg, 183~210mg 2 269~347
mgﬁi StEo|E go] FolA|= A HC’#, B A
] °] HNTC ¥ HFTC/} froldo 2 =& ZfH o=
3) OLE_ YER A THp<0.05). TS 7F &8 Ant 738 7Js)
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Table 4. ABTS and DPPH radical scavenging activity of varied calorie levels of HMR Bibimbap set

Scavenging activity of ABTS Scavenging activity of DPPH

D) 2 4) ~
Sample radical (%) T-value radical (%) T-value
LNTC 32.410.62°? 36.85+1.09°
-8.18%** 14.27%%%
LFTC 40.20+1.53* 47.35+0.66°
MNTC 37.75+0.15° 46.60+0.98°
-4.91%* 13.50%**
MFTC 40.46+0.94* 62.12+1.74*
HNTC 31.02+0.54° 41.45+0.86"
-7.09%* b 9.33**
HFTC 36.16£1.13° 51.89+1.74
F-value” 53.60%** 147.77%%%
DRefer to Table 1.
DThe same letters in a column are not significantly difference each other at p<0.05 by Duncan’s multiple range test
Drkkp<().001
Dxxp<(.01, ***p<0.001
Table 5. Total flavonoid and phenol contents of varied calorie levels of HMR Bibimbap set
Total flavonoid contents Total phenol contents
)] o 4) *
Sample (magCE/100g) T-value (mgGAE/100g) T-value
LNTC 124.88+2.88 16.55+0.74°
-10.97*** 22727k
LFTC 195.35+10.75% 31.48+0.60°
MNTC 182.98+1.09¢ 22.84+1.43¢
S7.17** N -10.04**
MFTC 209.50+6.31° 39.28+2.45
HNTC 268.69+3.53° 31.39+1.07°
-4.88%** -16.35%%*
HFTC 346.87+27.54* 69.58+3.90%
F-value” 113.85%** 24529%**

DRefer to Table 1.

DThe same letters in a column are not significantly difference each other at p<0.05 by Duncan’s multiple range test
Dkkp<(),001

Drxp<0.01, ***p<0.001

FHnta i 78 78t FHe) Tetest A3, RE It N2 A 9 geslEe] v g2 BAEX oA Ase
oA &g 78S 7333k LFTC, MFTC 2 HFTC A &9 gt 7] AAREA G 3 gl Foke] 1 v|go] HHet
ZetHo|E o] foF o R A5t Ao YEhyTh Zo = YERdTh dnk 8 AlEate] W Lk UE s
(p<0.01, p<0.001). ZT|H =g 43}l a5 HEo U4 NEFZHT FolFow e Zog A} wa g
sl Hlolx E$-o] FrkKu et al. 2009). Total phenol ANES Y T E fTIe R Qs dnk AgETh
SFe ZEtHeols g A Aol fAksHA AG e OF7F ¥ W& pH 7ES HITh ABTS 22 A8 S &
Aol vl EFo] H& A EU4E Total phenol Tl Agh A3, = 7@(}%%1 LFTC, MFTC ¥ HFTCE 7}7+
EolxlE AFS B, B8 73 A §7<] LFTC, MFTC 40.20%, 40.46% = 36.16%2] #Ho2 Unt 782l LNTC,
9 HFTC7} 9yt 733 7438t 719 A& LNTC, MNTC MNTC % FNTC?J 27}y 32.41%, 37.75% 2 36.16%%.t}
2 HNTCEU} Fol3o 2 £ HE=gdS HATHp<0.01, YAEA FoJH0R w2 e Hol UE AswM o &
p<0.001). 2 {717 A ditsl @do] =A SAHASS ¢
T AATHP<0.01). Bl2d G} 4t Foll g3t DPPHZ

IV. 22F U HE AL 275k BAEME ABTS B 2784 2

o} FARE A3E B dats), dmjolg) 2, kg sl

2 AFeMe 3% I3 E 29y A% Zevd Akl g F EHEolE B = 3 SACME L
7HN-S Jhdste] o)slehs ksl 54& #A skt g NELOE A5 18a 38 AYE s A5
AP ARk 73S T 2 A4S el dvdRe o] Uk A} AEFHT T w2 TS RS A0E U
TAEE A, ARk A AlEo] | S A ETET fr ERT). o]= AdAstal = ZFA7FY S vl A 3
oH o =2 vrslE S HIATH BE AlETolA] © o g UEd 44 e T AEE Al
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