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Physiological Activities of Commercial Instant Curry Powders
and Individual Spices

Myong-Soo Chung, Seung-Hyeon Jung, Jin-Sun Lee' and Ki-Moon Park"*
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'Department of Food and Life Science, Sungkyunkwan University

Physielogical activities of hot water extracts of 10 commercial instant curry powders and 6 spices, were
investigated. All spice extracts except ginger showed significant antioxidant activities on the autoxidation of
linoleic acid (p<0.01). Antioxidant activities of clove and fennel were significantly higher than o-tocopherol,
instant curry powders, and other spices. Red pepper (52.8+2.13%), clove, and coriander showed significant
inhibitory activities against angiotensin-I-converting enzyme (p<0.001). Cytotoxic effects of instant curry powders
and spices against human cancer cell lines were examined through MTT assay. Black pepper (29.31+2.12%
cytotoxic rate) and cardamon (19.41+3.92%) were effective against MCF-7 (p<0.01), Clove (42.9215.57%)
against HeLa (p<0.01). Ginger (34.21%1.11%), cardamon, and black pepper against A172 (p<0.001), garlic
(82.88 £ 0.53%) against SN12C (p<0.001), garlic (71.63 £ 0.38%), red pepper, ginger, fenugreek, SPC, cumin, and
MPC against SNU-638 (p<0.001), and cassia (82.84 £ 16.92%) against A549 (p<0.001).
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E£849¢ glutathione-s-transferase(GST) &4 &
DNA adduct B4& AAsta, 3t 2 & E52H80]
ZoE deA Ui, o|2e} saffrone] Tt % 4
209 Cumin % basil®] GSTEA 719 Fo] HIEo]
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linoleic acid(Sigma Co.) 1mL$} 1.0%(w/v) tween-20 £
ImL 22l 12759t aerationA]?] 1.0mLe] 02M potas-
sium phosphate buffer(pH 7.4) Aol z+ A58 6uLE
H7ksle] EFES Az EFES 70°CAA 24475
Qb WHEAIFIHA], 3AIZF A o2 ¥k 0.1mLe FH3)
9.7mL®] 75% ethanol® 37Fs}3L, 30% ammonium thiocy-
anate 0.1mL$¢ 0.02M ferrous ammonium sulfate-3.5%

Table 1. Instant curries and its raw spices tested for
physiological activities

No. Sample No. Sample
1 Mild pure curry 14 Black pepper
2 Spicy pure curry 15 Celery seed
3 Garlic 16 Fennel
4 Cardamon 17 Instant curry 1
5 Coriander 18 Instant curry 2
6 Red pepper 19 Instant curry 3
7 Clove 20 Instant curry 4
8 Cumin 21 Instant curry 5
9 Cassia 22 Instant curry 6
10 Ginger 23 Instant curry 7
11 Nutmeg 24 Instant curry 8
12 Turmeric 25 Instant curry 9
13 Fenugreek 26 Instant curry10

S H7beE TR, 3% ¥ 500 nmoll A
Apite] Atslwe] mE FREAESE S sATE 9 4
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Angiotensin converting enzyme(ACE) Xai&4

ACE #&4438] 3= Chushman®} Cheung!'?e] el o}
Z+ 03M NaCl ¥ 0.1M sodium borate buffer(pH 8.3)7}
358 12.5mM HHL(Hip-His-Leu, Sigma)”]Z-&< 100puL
o) A &g 5uLs 0.1M sodium borate buffer 45 pLE 7}
gk & 37°ColM 587 RIS o17]9] ACE B4 (rabbit
lung acetone powder, Sigma Co.) 150uLE 7}8}al thA]
37°Col A 1A17F HESAIZL % 05N HCl 250 uLE AH8-3t
uk-g-& AXA Tt Wkg-8-MNol ethyl acetate 1.5 mLE 7}3}
o 1%7F sHkgE vk 2,800 pmell Al 1027F AR5t
e 1mL A o] FedE A2 F 1
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AMEojokS 3 culture medium, fetal bovine serum
(FBS), &3 A (penicillin - (100 units/mL)/streptomycin(100 mg/
mL)}E ‘Gibco/BRL Co. AFS 1 9]¢ BE A% Sigma
Co. AFES Al Yt MTT(3-(4,5-Dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide) © 5mg/mLe| F A phosphate
buffer saline(PBS)ell 823t Aol A&ttt Il Ee]
PHZ] g AESAE S8317] AeliA A EFSH
(KCLB)2- 22 human 219 A549(lung carcinoma, KCLB
10185), SN12C(kidney carcinoma, KCLB 80025), HeLa(cer-
vix adenocarcinoma, KCLB 10002), MCF-7(breast adenocar-
cinoma, KCLB 30022), SNU-638(stomach adenocarcinoma,
KCLB 00638), Al172(brain glioblastoma, KCLB 21620)&
HoF wrol ARRSIATH MEFEL 56°CollA 30%7E heat
inactivation A1Z! 10%(v/v) FBSS} penicillin(100 units/mL)/
streptomycin(100 mg/mL)S & +3t= RPMI 1640(pH 7.2)
mediumell M &SR MEZT culture dish(100) 90%3=
A5kS Wl 0.05% trypsi/ EDTAS 7lste] Al¥2 2 ¥ |
:59] BIEE Alguiek A AP ARSI FNE
EE2AZ thE cytotoxic effectE =337 1A Car-
michael 5@0¢] W] wel MTT assays Rt FEHEZ
E 1X10* cells/well E=Z 96 well plaieol] 5813 A E7}
plate uletel] £2=E £ 9= E 37°C, 5% CO, incubatorol 4]
2477 A S skATh A wlidel AREE wiRIE AlA F
Al A 180 LA ekl dFFEER Axg FE FF
ES 20uLy F7Fsk 37°C, 5% CO, incubatorollAl 96|17k
Hjekstinh 96A17F MY F MTTE-9(5S mg/mL)yS 2zt well
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Fig. 1. Antioxidant effects of spices, o-tocopherol and
dibutylhydroxytoluene (BHT) on the autoxidation rate of the
linoleic acid stored at 70°C.

The values are mean+S.D. of 4 replications. Significantly
different from control at *p<0.05, **p<0.01 and ***p<0.001 by
Student's t-test.
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Fig. 2. Antioxidant effects of instant curries, o-tocopherol and
dibutylhydroxytoluene(BHT) on the autoxidation rate of the
linoleic acid stored at 70°C.

The values are mean+S.D. of 4 replications. Significantly
different from control at *p<0.05, **p<0.01 and ***p<0.001 by
Student's t-test.
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Table 2. Angiotensin converting enzyme (ACE) inhibition rate
of hot water extracts isolated from raw spices of instant curries

General method Pretreatment method
Sample
Inhibition rate (%)”  Inhibition rate (%)
Garlic 6.50 + 3.60*? 8.05+ 1.71**
Cardamon 291+1.16 0
Coriander 10.32 + 1 45%%* 11.81 + 0.85%**
Red pepper 52.80 + 2,13%%* 64.39 + 2.65%
Clove 13.48 £ 1.00%%** 0
Cumin 1042 £ 1.39%* 0
Ginger 4.56 + 0.68* 0
Fenugreek 14.24 £ 2.91** 0

UThe values are mean S.D. of 4 replications.
Significantly different from blank at *p<0.05, *¥p<0.01 and
*#*p<0.001 by Student's t-test.

slgo] EAjste A2 YEPTH(p<0.05).
ACE X{3ljg

ACE 84 Asas} 342 7120] ACEY As&Ed=z 7
&3tAY, ACES] ¢&o wehA E90E & e 0% &
20l &3l ACEAMEEZ ] B3l Fx 7] wEo) A8
714& ACES &7 wHgAI7l= 57498 (General method)}
ulg] AJEE ACE®} WH3AIZl & 712& Hrlste] whgA)7)
£ A3 2 (Pretreatment Method)yS ©] &35 TH9.

Instant curry 2 curry 982 AMS-EHE @28 ACE A
3 4L S A 1089 curry AlFAAM = ACE A3
o] Qe A= FRIHYSH, cuny YEE AMeHe &
A8 F Table 29} 7o) 859 AT ACEEA A&
A7} Vet &, red pepper’t /3% (52.80 +2.13%)3} A

Table 3. Cytotoxic effects of hot water extracts isolated from raw spices of instant curry on human cancer cells

S EEA) A 35 AA 15 2003)

2% (64.39 2.65%)°0A4 71 F& ACE A &L HIioH
(p<0.001), coriander’s EdHAA 1032 1.45%, AAEH
A 1181 £291%2 F4UA ACEE A3l 83 th(p<0.001).
b EAPHAE cloveZl 13.48 + 1.00%(p<0.001), cumin
(1042 + 1.39%)3} fenugreek(14.24 +2.91%)°] p<0.01 o
A, garlic(6.50 + 3.60) ginger(4.56 + 0.68%)7} p<0.05 T
AN o UAA ACEEARS Ashstaitt. wets, Cho 5%
o] Rug =3} 589 ACE 84 Asld we g st
ZH2o] curryd) 9EE ARFHE FNHY EFFESEIMT
EAske A2 JEsTh

QIAf 2F MZSHY

Human 2 YA Eo the) instant curry AU Al X
=44 433 A= o] Table 33 2t &, 4 Al
EF0l MCE-79] thst MIE=5A A€} black pepper(29.31
+2.12%)%} cardamon(19.41  3.92%)°] 2] p<0.0DHIA Al
ZZAL AL, celery seed(28.20 +5.98%)c AAE
FZ2 Ve THp<0.05). Turmeric®] 7% R84 AAAgE
curcumin®] MCF-7 cell®] 2o JAZFH7} Jvjr Ha®
wol glom 2 AYM AR-F wrmeric E5FFEES] 7
- FY2 Yoy oF 10% A= T2 dAEHT. 2
2u}, SPCo A felxkp<0.01) A F2& Fste A
oz veigom, HuHoz FULAE B curyrhe
PUE DFFEE AZISHE vloFR Ao WA,

A2 AEFA HeLool e ATZY @Az E
clove(42.92 £ 5.57%)8] 7-%- p<0.01 A1, 283 cassia
(26.14 1 7.41%)y= p<0.05 =AM F94 A F44 &
7 Jepd Tt ey MPCE X381 coriander, turmeric,
SPC, cardamon, red pepper, nutmeg, celery seed= HeLa®]
& Fgle Ao vehth

1,2)

Growth inhibition percentage (%)

Spice
MCF-7 Hela Al172 SN12C SNU-638 A549
Mild pure curry -5.48+4.17 -16.26 + 7.71%* 1559 + 1.54* 24.80 £ 3.30% 2042 £2.00%** 3498 + 11.24*
Spicy pure curry  -22.86 £ 7.89%%) 1536 £ 4.11*** 10.47 £ 3.06* 2492 +3.72% 3740 % 1.12%** 6585+ 34.51*
Garlic -11.00+ 1.34 -10.65 £ 7.66 6.07 £ 16.55 82.88 £ 0.53***  71.63+0.38**%* 2539+ 32.58
Cardamon 19.41 £3.92%* -19.87 £ 4.39*+* 31.89 £ 3.13%%%  27.65% 1.11%* 5.06£3.11 -42.86 £27.11
Coriander 0.80 £ 6.05 -13.48 £ 4.76%** 26411640 15.86 + 2.85* -25.16 £ 0.88*** 5504+ 19.41%*
Ginger 6.60 £ 2.87 -3.14+4.65 3421 £ 1.11%%*% 50,12+ 4.03%* 4335£2.01*%**  -250%8.12
Red pepper -13.70+3.23 -14.97 £ 10.91** -7.84+£9.13 15.50+ 5.72*% 59.44 £2.43%%% 3421317
Clove -10.32+9.20 42.92 £ 5.57***  .50.02 + 3.14** -55.54 £ 3.08** -42.03 £2.35%%% -135.03 £ 7.35%%*
Cumin 3.15+£2.40 -28.76 + 14.48* 17.98 +3.30% 34.69 + 1.59%* 34.82 £2.04%* 1594+ 10.53
Cassia -20.98 +9.01 26.14 + 7.41%+* -23.31 £ 1.50%* 273+7.15 9.60 + 4.87* 82.84 £ 16.92%**
Nutmeg 1.30+2.54 -22.30 £ 12.70%* 0.92 £2.06 16.69 + 4.51 -33.40 £ 6.98%** -119.61 + 7.30%**
Turmeric 10.14 £ 8.59 -23.03 £ 6.09*** 3.50 £ 2.50* 1533+422 -30.69 £ 1.47%*%*  -126.04 + 26.62**
Fenugreek -8.21+0.97 -7.89+£1.17* -49.32 + 6.4 %+ 582245 41.87 +5.30%** -106.48 + 11.73%**
Black pepper 2031 +£2.12%* -8.16+17.98 31.35+£3.93%k% 3329+ 2.76% -3.95+£ 1345 -62.84 + 1.64%%*
Celery seed 28.20 + 5.98* -21.21 £ 12.55%* 11.69 + 1.59* 34.26 £ 3.06* 3346 £4.90%*  -112.13 £ 7.45%**
Fennel 10.95 +9.59 -2.22+8.07 -10.44 £ 8.39 496+3.72 1220+ 1114 -123.07 £ 11.12%%*

UThe values are mean * S.D. of 4 replications.
“The concentration of spice exiract used in this experiment was 20 pL/mL (1 mg spice/mL).
Significantly different from blank at *p<0.05, **p<0.01 and **¥p<0.001 by Student's t-test.



A1t instant curry 2 curry AR 9 AEA 129

WEF AEFY 728 R ATER AR AT ginger
(3421 £ 111%) R cardamon(31.89 +3.13%), black pepper
3135+ 393%)7F p<0.001 FEAA Foiad UA 4 oA
s vebllow, 2 9le) cumin % MPC, SPC, turmeric,
celery seed NS FodA Al $4E oA A THp<0.05).
e, clove(-50.02 + 3.149%) 2 fenugreek(-49.32 + 6.41%),
cassia(-=2331 £ 1.50%)= oA A A172 AlZe) A&
ZAsk= A0 ZE elych

A7get AEFQ SN12C thEk AEEA AEAH garlic
(82.88 £0.53%)°] 71 =& AAEA(p<0.00E UERI S
™, ginger(59.12 £ 4.03%), cumin(34.69 + 1.59%), cardamon
(27.65 £ 1.11%)°] p<0.01 =504 128131 celery seed, black
pepper, SPC, MPC, red pepper, coriander”t p<0.Q55520f| A
ZalolAd A3HE Jehldeh. el clove(-55.54 + 3.08%)<]
B TAE F8e A2 VERETHp<0.01),

A A ZEFRD SNU-638° et ME=A AE A garlic
(71.63 £ 0.38%)°] 7V =& AAEHE B CH, red pepper
(5944 +2.43%), ginger(43.35+2.01%), fenugreek(41.87 £
5.30%), SPC(37.40%1.12%), cumin(34.82+2.04%), MPC
(2942£200 %) SAMME S2dA Ea34& el
(p<0.001). ZLEYel celery seed(p<0.01) % cassia(p<0.05)%l Al
T A G371 ol Ao wEFoY clove ¥ nutmeg,
turmeric, corianders= SNU-6384122] 58 &dsle e
Z Ve TtHp<0.001). Garlic®] #19 248 A Eatoll thal
Me B 477 BaERe] £ Afeixx 7kt aaot

2 Ao WIERTHS,

HAY AEFA A5 the AR 29 Z4F RRe
LR AEFAD Gt cassia(d2.84 £ 16.92%)7F 71
72 AR E&FE e I (p<0.001), MPC(34.98 + 11.2%)%
o A FAE AT 23 clove ¥ nutmeg,
fennel, celery seed, fenugreek, black pepper™ p<0.001¢A,
28] 37 urmeric, SPC, coriander™ 94l A AlZ 4L
FR8 e AR vheh) ifie) IR A55E50] AS49
AL Z FAE oA ot F4E Sk 4o
2 uEAn
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EYEQ pure curry FEE] 2+ YAEY S oA &
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5o W JggRe o8 g oz worEn. Ed
4R Ee] aFEE Ayt HME TS SHste
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5o o8 AEFH gAY 2 gre] 84 Bl A&
e ACE ATEHo! F6 AAG A7t AdE oo & A
o Arsgrh
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BEE AMEHE 4 B} AlEe] TREQ pure curryol
M zb SAEZ] gE) 4R maart e Aoz gz
v, pure cury’F €F 10% HE 8% = instant curry
AES AS B dAEAA AxsAel velx] @it
o} Z}

AL 7 s 9 pure curry®) S P E) dE) 1.0

flo lo

fales

70

d

Bﬁj’

50

40

30

20

10 ab 2
- = A A

ol mem ; g _
0.1 .2 1 4 10

c
a.b
0 0.5 2

Growth inhibitaty effect (%}

mefmL
Fig. 3. Dose-response effects of hat water extract of mild pure
curry on the cytotoxicity of SN12C kidney cancer cell.
Values are the mean * S.D. of 4 replicates. a~d Means with the
same letter are not significantly different (p<Q.03).
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Fig. 4. Dose-response effects of hat water estract of mild pure
curry on the cytotoxicity of AS49 lung cancer cell.

Values are the mean + S.D. of 4 replicates. a,b Means with the
same letter are not significantly different (p<0.03).
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Instant curry A|F 2 Y8EE AMEE T 555
=& ARgete] AlEdE 28t Linoleic acidol 34
B FEES FUEld ASNsE 4% 23 ginger &
25 AT RE FEEO] ABAEE JAGe Hoew 4
EFtTHp<0.01). 53], clove 2 fennel®) 73-%- a-tocopherol
urh e Aoz vedth PURE TP Azse
mild pure curry(MPC, p<0.001)%} spicy pure curry(SPC,
p<0.0DE FA4tsl B4do] 2™, instant curry AEFAME
linoleic acid®] AE48LE AAISh= 2o VElTtHp<0.05).
Instant curry®] E+5FE©°| angiotensin converting enzyme
(ACE)9] 4 9AAEL Aoy, 982 AMEHE red
pepper(52.8 + 2.13%) %} clove(13.48 £ 1.00%), coriander
1032+ 1.45%)2] 73% ACEZAL A 33k thp<0.001). 3F
ANE FFEEY AEEA AP FUIAE MCE-7¢]
Z2 A black pepper(29.31 +2.12%)9}  cardamon(19.41
£3.92%)°] FoAE<00DRA AEZHLS AAsnoH,
celery seed(28.20+5.98%)= A EAE VeRthp<0.05). 2
By SPCE F4& 18k AoZ YETh(p<0.01). A3
WA HeLa®l 79 clove(d2.92+5.57%) p<0.01 30l A],
cassia(26.14 £ 7.41%)= p<0.05 oA FoAUA 24
A Z37F YeErl Y. 28y MPC 2 coriander, turmeric,
SPC, nutmeg, cardamon, red pepper, celery seedv= 34]%
FR8ke A2 velgth HEIAE A172¢] A ginger
(3421+£1.11%) % cardamon (31.89%3.13%), black pepper
(31.35£3.93%)7} p<0.001 FFollA, 283 cumin 2 MPC,
SPC, turmeric, celery seedell QAT Al EZAo] AAHY
Hp<0.05). L2} clove ¥ fenugreek, cassia®lAE A172
Az F4E FWdks RoE YElRTHp<0.01). A3 A
E SN12Cel H3iM = garlic(82.88 £ 0.53%)°] 713 =& <
A Z(p<0.001)E YENI SR, ginger ¥ cumin, cardamon®]
p<0.0l AN FAAAE JeIAT. 28y clove?] 7
T FHE FWske Zo® ETHp<0.01). Y AEF
SNU-6389] 73$-garlic(71.63 + 0.38%)°] 7} & oA &)
£ H3O™, red pepper ¥ ginger, fenugreek, SPC, cumin,
MPC FAXE F29x] 35 HoFATHp<0.001). 12
Y clove ¥ nutmeg, turmeric, corianders Z4]& & 3l=
Ro= JeEPIHp<0.001). HY AL A54990] T3t A LEA
AY Al giREe A7 MEEAC) ¢lort cassia
(82.84 16.92%)7} 7P s AARAE YEPI 2 (p<0.001),

clove 3 nutmeg, fennel, celery seed, fenugreek, black pep-
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