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Effect of Packaging on Aroma Stability of Curry Powder during Storage
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Graduate School of Hotel & Tourism, The University of Suwon

Abstract

The objective of this study was to evaluate the effects of packaging on the aroma stability of curry powder during storage. The Volatile

flavor compounds from curry powders packed with laminated film or vinyl were analyzed by the solid phase microextraction and gas

chromatography-mass spectrometry during in storage at 25°C for 13 weeks, Forty-eight compounds, comprising 36 terpenes, 5 alcohols, 4

benzenes, 2 carbonyl compounds, and 1 ester, were identified from the curry powders. The main volatile compounds were cuminaldehyde,

anethole, and eugenol, The Volatile compounds of curry powder packed with laminated film were maintained unchanged during in the

storage, whereas those packed in vinyl were decreased during the storage. The amounts of p-cymene, cuminaldehyde, anethole, and

(E)-caryophyllene from curry powder packed with laminated film were maintained during storage, while those packed with vinyl decreased

gradually, The aroma stability of eugenol was unaffected by packaging. The results indicates that curry powder is best packaged in with

laminated film to maintain the aroma stability during storage.
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(1) Solid phase microextraction (SPME)

hEede]l Y PR FE2 solid  phase
microextraction(SPME)& o] &38}tF. SPME fibers= 50/30 um
divinylbenzene/carboxen/polydimethylsiloxane
(DVB/CAR/PDMS)& ARE3FSIt. 7HlEd 1 g, deodorized
distilled water 12 mL, WHEEFEZZA] 3-heptanol 38,9 ug&
20 mL headspace vialo]l ¥l teflon capo 2 UE3}C} 4
ocollx 3027t WAt HFFE A =DAIZl T, SPME
fiberg 1 cm =3A|A 308 Z<F 7HgE2e] kA skr|A
ES& SFAFHY. Injector port (200C) o fiberE =FA]7]3L
E 5ot ©FA|FA gas chromatograph-mass spectrometero]]
injectiond} Qth, £4-& duplicate 2 AA|3FIAT
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(2) Gas chromatography-mass spectrometry (GC-MS)
63=7]/HH [s]

SPMER  FZ3F JlEde] 3y 22 Agilent
6890N  GC/Agilent 5973 mass selective detector(MSD)(Agilent
Co., Palo Alto, CA, USA)E A}&3te] HA3FSIYE Columnd
DB-5ms(60 m  length x 0.25 mm id, x 025 um film
thickness : J & W Scientific, Folsom, CA, USA)E AF&3}iaL,
oven L 40TCAX SEZE FAZE F 90C7HA] 10C/min,
210C7HA 3C/mingd] £E8 52 A7l & A 250C7HA|
10C/mine] X2 5 AlA 1087F FAISIAY. Injector 2

T 200C, detector &%= 250T 0|0 ™ cartier gasE+
heliume ARESFYI HF45E 1 ml/min ©]%lt}. Ilonization

voltage:= 70 eV L3l BAME EAlFe] H(m/2)E 33~
35002 she] BASelh BAe 28 W skt

() 3 PR T4

3] 7R FAL retention indices(RI)E} Wiley/7n
mass spectral database (Hewlett-Packard Co., Palo Alto, CA,
UsA)E o] &35kt malk B3 Ate]  retention  index$}
spectrumsr H|asko] FPHA 7)1 4ES lakqlrt.
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Table 1, Volatile flavor compounds of curry powder by SPME
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RI°

Compound name

Concentration

(ppm)

1 926 a-thejene 252468
2 935 a-pinene 98.5%2.5
3 975 sabinene 177.345.6
4 983 B-pinene 239.010.6
5 987 B-myrcene 50.8%3.5
6 1010 a-phellandrene 165.8+4.5
7 1012 0-3-carene 32.8%3.0
8 1019 a-terpinene 30.6+4.9
9 1028 p-cymene 4286155
10 1033 limonene 2449466
11 1035 S-phellandrene 47,0172
12 1037 eucalyptol 715126
13 1061 Y-terpinene 4249173
14 1073 (E)-sabinene hydrate 244133
15 1088 a-terpinolene 293+7.6
16 1095  1,3,3-trimethyl bicyclo[2.1.1]heptane-2-one 17.312.8
17 1100 linalool 1234437
18 1106 (2)-sabinene hydrate 18.7£6.5
19 1187 4-terpineol 107.4+1.8
20 1202 pallylanisole 229.6+0.7
21 1259 cuminaldehyde 2,447 3138
22 1287 cinnamaldehyde 2743199
23 1299 anethole 1,485.310.6
24 1302 1-phenyl-1-butanol 336.310.6
25 1303 1-phenyl-1,2-ethanediol 198.7+4.6
26 1340 O-elenene 182422
27 1350 camphene 185.1+4.7
28 1352 a-cubebene 21.6+3.6
29 1361 eugenol 1,072.6£3 .4
30 1375 geranyl acetate 51.0+2.9
31 1383 a-copaene 815487
32 1399 methyl eugenol 109.2+1.2
33 1432 (B)-caryophyllene 641.7+1.6
34 1451 (B)-B-farnesene 38.1£3.2
35 1465 a-humulene 77.0£1.2
36 1484 a-curcumene 101.4+0.2
37 1489 7-himachalene 345+14

(A%)
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38 1497 zingiberene 61.8+4.2
39 1499 B-selinene 90.142.5
40 1505 thujopsene-13 493119
41 1510 fB-bisabolene 375427
42 1515 acetyl eugenol 75.5£10.9
43 1525  4-methoxy-6-(2-propenyl)-1,3-benzodioxole  197.4+2.5
44 1528 B-sesquiphellandrene 79.0£1.8
45 1543 1,2,3-trimethoxy-5-(2-propenyl)benzene 264193
46 1667 B-tumerone 219.240.2
47 1672 ar-tumerone 1292404
48 1705 a-tumerone 922122

* Numbers correspond to those in Figure 1,

b

Retention indices were determined on DB-5ms using C6~C22 as
external reference,
“ Mean * standard deviation,

FheEge] LA FU|ES F87] ¥R HW, terpene
#7} 36202 shdRue F2 HEA WHEeR g
12 ™ alcohol F7} 5%, benzene F7} 45, carbonyl 3}3HE
o] 2%, ester 77} 1F°I0t}. ©] & cuminaldehyde(no. 21)
7 24473 ppmeE TP w2 S UERSIoH,
anethole(no, 23)¥} eugenol(no, 29)% 1,000 ppm ©|49] =&
stRS Yepfdet, 2 9 p-cymene(no, 9), ¥ -terpinene(no,
13), 1-phenyl-1-butanol(no, 24) % (E)-caryophyllene(no. 33) %
o] FhElE gl E FFo e EAsh A PRk

Park WK F(199D) 7HRe] F& I AL
eugenol, cuminaldehyde, myristicin, anethole, cinnamaldehyde,
linalool ¥ limoneneo]g} 3o B AfoNx H|$3 74
& H oS} Cuminaldehydet= p-isopropylbenzaldehydeo]
o F2l8 F9(cumin)e] F8 FI|PROZ FHlo| 37.68%
Feslo] qlov] 2wl Shel F EAS ety el
AoHKim HW 5 1989). T4l cuminaldehyded] 7737154
o thal] we A7} o]FoA L rh(Sowbhagya HB 2013),
Anethole2 3|8 (fennel)e] FQ Fr|AdE o T ol ATF EX
S 7FAL 9o Streptococcus mutansel] THEF StzRg-o|
Aot dEHA AthPark JS 5 2004). Eugenol A& (clove)
o 63.63% $HrHol Ue F& FIEELE AY 5F9
spicy@t 3 EAS 7}A3L QIthKim HW 5 1989).
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Fig 1. Total ion chromatograms of curry powder packed
with laminated film or vinyl after storage at 25C
for 13 weeks (IS: internal standard, 9: p—cymene,
21: cuminaldehyde 23: anethole, 29: eugenol, 33:
(E)—caryophyllene),
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EAG4A 0 WE 2]E9 J';dtﬂﬂ"ﬂ EHf’]' ATZE YE(o o] ¥AA EFo| & FeFS Wkx] QFolA] laminated filmT}
IH 5 2012), O]UJr(Hono SI & 2003), F(Kim CB & 1999) vinyl 2 7% ?} gEde AA7)7F Feb eugenole] A7}
2 AE(Lee JS 5 2008)°l|A] EESH{ H} Jedl THA L 2 7] %IOMXl 2SkTH(Fig 7).
el AFe FHol BE GRS Fehe Aol I
oz zZ 4EA At Park HW $(1989)3} Han JG 5(1996) 1.5e+9 . _
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19 gles & & A vinyl2 FRS JhgEde 3
= - - 0.0 L
YIRS A 3 F 5ok dnkeAl AUt AR 45 0 1 2 3 4 5 6 7 8 9 10 11 12 13
A FY LA IR At A dou A 7IkE Storage time (weeks)
= ZlA] BE7|AIE o] 2AELe ok 2= o) i ] )
Foll A& 8wl £dEe & 7 Ak Fig 3. Changes in peak area of p—cymene in curry
powders packed with laminated film or vinyl
3.0e+10 during storage at 25T,
2.5e+10 - 8.0640
@ 2.0e+10f 7.0e+9
g
;S 1.5e+10 | 6.0e+9 -
< ©
() @ 5.0et+9 -
0. 10e+10f 8
s0es0 | —@-— laminated film é 40e+9F
Oe+ -O- vinyl & 3.0e+9
00 S 2.0e+9 |
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Storage time (weeks) 10evg [ ~O- vinyl

01 2 3 4 5 6 7 8 9 10 11 12 13
Storage time (weeks)
Fig 4. Changes in peak area of cuminaldehyde in curry
powders packed with laminated film or vinyl
during storage at 25C.

Fig 2. Changes in total peak area of volatile flavor
compounds in curry powders packed with
laminated film or vinyl during storage at 25°C.
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p-cymene, cuminaldehyde, anethole, eugenol
(E)-caryophyllene®] A% £ W3l= 2w H ) (Fig 3-7).
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A 717 T s A9 figlov, vinyl2 XSS o Hoer9
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g S B FATHFg 59 0). Fig 5. Changes in peak area of anethole in curry

g AR EFRol wE 2R FRel we 3 <t powders packed with laminated film and vinyl
gl zkol7b A=l eugenole A 717 T FF HAA during storage at 25C.
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Fig 6. Changes in peak area of (£)—caryophyllene in
curry powders packed with laminated film and
vinyl during storage at 25C.
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