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Abstract

To develop a new quality control method for the evaluation of Korean instant noodle soups, the chemical characteristics
of roasted red pepper powder (RRP), mixed with lard were investigated while in storage at 65°C for 6 weeks. The moisture
contents of the RRP increased but the crude protein and crude lipid contents decreased up to 4 weeks of storage. The pH
value decreased and the acid value increased steadily during storage. Both the American Spice Trade Association (ASTA)
value that indicates redness of red pepper, and the CIE L, a, and b values decreased remarkably during storage. The fatty
acids of the RRP oil were primarily oleic acid (33.4%j), linoleic acid (30.8%), and palmitic acid (21.2%). The composition
of fatty acids did not significantly change after 6 weeks of storage (p>0.05). Regarding the free faity acid (FFA) composition
of the RRP oil, palmitic acid (36.5%) was the principal component. The total amount of FFA and the amount of each indi-
vidual FFA increased remarkably during storage. In addition, the ratio of free unsaturated fatty acids to free saturated fatty

acids increased during storage.
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o] 52 44¢l capsanthin, capsorubin, B-cryptoxanthin,
zeaxanthin 123 Bcarotene 52 A4k AAZE, &
9518 59 715 B4¢ AE Aoz wudw o
(Murakami et al., 2000). 3127159 £3L2 F& Ae]
89 v ot AR 9FQ 24Q FATE ARR &
of Hr A, F2 ufE gt ARETE ]l A
o] ol uwhet HriET glem o] F el 7HA]
Z70) e} A Atk (Park and Chun, 1977).
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& A ¥t ol 1 glo] Qg
SAE 7] wFe] ZujalEe)] Wo] o]-8%|31 QrHDavidson,
2002).
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e ARshe FHE 241
e UG e EFax
Fof mtat g, Jeja A o 7] 274 wet vy
v fA wigisitt 1ejug QIAHE epdd) g ok
A, oA, O 3 1EE T e aHREY &
TARE TEA717] e 2 o) dadA ol
RE Az 9 £F A4 Aol 23 FEAAAAL] &
ol dfHoletar Azhdr). g B dAelxe o
& UL F4d ¢AE Vles L] Hste =4
7b A7hE ZATE7RER] AR Sl sk ek
e ARG

ME 2

ol AMGE =A7F M ZALENE AEE
o} o] AZ3IATh F, WA 200580 A5 Gl
A AR 135 el wet HAE ] AAY &
of mFA7L oF 45% ETFHTEE (30 meshydta,
SHEZAA (Nylon, NY 15 um/PE 100 ym : F55% 4.7 g
m%24 hr : AFAEIE, 22.5 co/m?24 hr)E o]-&31ed S kg
SE A7EF 8 & A 60w Ciol “Co 4, T
B2 2A]EE o]8ste] AlZFF 1 kGyo] AFER, 10
kGyo 43S Axs 7o 2AE 3l Efa%
VR ZAISIAY O o o] EFfFTR] (FHS
ALe] EX|(lard shortening free)Z 21% H7}8} 75~80°C
oA 30~3587F ZFEuRigE &, 35°C ol3lE W, 1%
3l 10 mesh AS E3AA PET/AUCPP filmo.2 ¥A43H
T, 65°Co A 67 5t AAshHA Aol ARE-3IATt A
2% 3 ARV 4l 5(1997)Y AAE Fast Al

g 65°CAlA 15 Bt AR AL 15°CelA 17hY
A3 A} 7o Aoz 71FEka oo} o] A3

XN 25
3

A Fol AnE THFAETLIC Hela AR
7} 74 AH=Z diethyl ethers 713+ T, vplE 91l
10~1587F £ Foll 24 &%t WAsY AdE &

!
i

85th. Diethyl ether 35 23 S0 F-FhtEH
S 7¥8te] Bstal 87455 7](N-1001S-W, Eyela,
Japan)Z 7}Q}3le diethyl ether® 43| A AgF Fof] A
o7l AFAES A7E At e AR B4

o AR&-3Ft.

M
A 59] YIRS AOAC WH(AOAC, 1990)0 2)3}e]
BAET 2 105°ColM gao] HeE Axste] 4
st on], ZPhBA L micro-Kjeldahl 3ol &J8le], 24|
HRe soxhlet W, 23 H-L 550°Co) A 3)gAlA A
ATt

pH X

pHE AR 1 goll 100 mLY] FFHE5 7I8laL Aol A
5%7F wukek the, o3k (Whatman paper No. 2)d}] 4
74288 pH meter(pH meter 220, Corning, England)S A}

83t Sk

L EH
MNBEERE &8 X8 A 242 AOCS H(AOCS,
1990)0l] F=3}ich.

ASTA value &3

ASTA (American Spice Trade Association) value™ A&
0.1 g& A&3] Zo} 100 mLoll ¥l o ECR H&3)
T, 187 ARSI ghel] 1643 RIS TR 460 nm
X FBEE 2438} cHHong, 1999).

ASTA value=Ax 164 +W

A : absorbance at 460 nm, W : sample weight (g)

ME =5

Alg.2o] Awi= B34 (CM-3500d, Minolta, Japan)&
o] g8t A5 REWE FA3}al L, a% b FHCIE Lab
Color System)©.2 UERNITH RIEFEEoE Nayy
% CM-A120, Target Mask(A& 8 mm) CM-A122 & A&
A ¥ A (zero calibration box) CM-A124& AFE-SIH L
Muminant= D65, Observer= 10°% 89t} &l A|l§ 9
MW= ZEZ Chroma(C) #°] L, a%t b gkl oaf A4t
HAom AL ofzfe} Zt).

C=J(a)*+(b)?

X gotn felxjghat 24

AaE2HE AES 2 A 3, 138l Metcalfe
I} Schmitz(1961)2] Hlof whel 14% Boron Trifluoride
(BF)Z methylationd+ ¥, GC(Acme 6000GC, Young Lin,
Korea)Z 4314t & % AE4 200 mge FE3] 4
31 0.5 N NaOH/methanol €91 1.5 mLE 7}8ka] 100°C
oA 587+ A3AZ] 3, 14% BF/methanol €9 2.0 mL
£ 718 100°Cel A 3087F 71231 methylesterd} 4|71
U2, n-heptane 1.0 mL2} X3} NaCl €9 50 mLE 7}
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| 238l n-heptane & Fotyq FFIUEFOZ
g ol GC E4AEE th. £44] H&71= FID,
Z+-& INNOWax capillary column (30 m x 0.32 mm id
x 0.25 umyE AHEEIH e GC E4%71L F<(injector)
L7} 250°C, ©A|(detector) X7} 250°C, carrier gas
flow rate= 3.0 mL/min, hydrogen flow rate™ 30 ml/min,
air flow rate= 300 mL/min, Z12]3L split ratio= 1/200%
k. frelAARe AsehA] oL Akt 2 WY
o2 A3t

SAHIXNZ
SAS(2001) Programs ©]-§-8fc] HAHEAE &, {23}
7} 9= 3&ol 3fA= Duncan's multiple range test=

Naze) fojke Adsiar.
Zu 3 nE

YitaFol Bis}

ARE 65°CAA 6577 AR3IAS o, dvHdEe] 3
22 Table 1914 B ule} Zo] gixlg oz AA 4537}
2| i T STV, 2y 24 gk 7
239 THp<0.05). o19} 2 A= A59] AR Foll A
de] 7iialol] oste] o] AQE] Wil
Azt QAT Alge] Y8 TFIXIFY F
B e 104%, 2N 3 10.8%, ZAMY T
149% 8)3 Z3)E ke 5.0% ©]tH(Yang and Ko,
2005).

pHe} At7je]
65°CollX A& 5, A|22] pHE Table 2914 E+& ule}
Zo] A& o 7ashe AL YT Uth(p<0.05)

ol¢} 7h Avle A dgol] wlElste] vhaf Az 3
7V pH7 MA3] ZAadte ALE Hd Pak T
(2003)2] A3}, EAE 4°ColA 8U7H HFSHE W 2
pH7} 414 A Ag 21 Hagk Parkd} Kim(2007)
o] Axel fFARE Aol Al5e] pHE 13 X3 A
ARSI A3 FHo] g AeE FAdE<=H Luning
5(1995)2 1159 FQ3) AF AE-O 2 ascorbic, oxalic,
cis-aconitic, citric, malic, fumaric 12|31 pyroglutamic acid
50| =0 15 AX F9| ascorbic, oxalic, citric
acid= %3] 7Asl= 4| cis-aconitic, malic, fumaric
acide 27819ty R uEinh.

ARERE F23 229 A= Table 2004 Be n}
&} 2ol 65°Coll X A7717te] AojR | we} Frleks 7
e Ho|1l =t 53] A% 67olrde S48 F7t
B (p<0.05). o]} 2 A= AR 989 En
Z7RFE 65°ColA 653 A3 Foll A|REZHY F23
Ao Wt g4 A F71% 28 Barg ATy
A3}H(Yang and Ko, 2005)2} AR Zo)A|g, 219)) w]s}
o HAHOZ h Bl FAHAS. oA EffuE
7R EXE JA7RE ZARZTIRE olddte B &
ZE ZABE 1 7|34 B oflg ARAAE F&
AIAE Fogithes 2s Yeple Zloltt. 9 Hwang &
(2006)2 =XE 180°Col A 20417 74L&H 1 A7}
A& E F7HITa Husiglt)

ASTA valueQ| #H35}

ANRE ARSHA FARNS|olM 1371 F] 2

£ X A= ASTA valueE Z73 A3 Table 390 U
ERI=d], AF717t0] dojgd| me} fAdhe AiE
e ATHp<0.05). o1} 2o A= X859 980 &
FuZ/FE 653 AFAS W A7) Flel

Table 1. Changes in proximate compositions of roasted red pepper powder with lard during storage at 65°C

Storage time (wk)

0 4 6
Moisture (%) 6.16+0.36°" 7.55+0.01° 8.22+0.04° 8.24+0.32¢
Crude protein (%) 14.57£0.44° 13.7420.57° 11.99+0.02* 11.67+0.21*
Crude lipid (%) 33.25£0.50¢ 32.52+0.12° 32.61+0.06° 31.55+0.44°
Crude ash (%) 3.28+0.10° 4.15£0.16° 8.410.44° 4.19+0.03°

DMeans with different superscripts in each row are significantly different at p<0.05 by Duncan's multiple range test.

Table 2, Changes in pH and acid value of roasted red pepper powder with lard during storage at 65°C

Storage time (wk)

0 4 6
pH 5.08+0%" 4.46x0.01° 4.28+0.01° 4.27+0.01°
Acid value 0.08+0.01° 0.12:0.01° 0.13+0.01* 0.23+0.01°

DMeans with different superscripts in each row are significantly different at p<0.05 by Duncan's multiple range test.
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2l ASTA valueZ} 7HA481%] A3iAe] Avl(Yang and
Ko, 2005)%} FAFSIARIEE, EAE #7Fge] we) 2o w)
gl AA Mo e ks Yeptt. oj9} o] A%
Zo] ASTA valueZ} 7HAdHE AL A|EE 65°CA A%
g o YA 2T} carotenoid AA:9] W3} wE
olg}al AZtET) Kim $(2002)& 3= 13 47%4] )
31 ASTA value7} 64.55~124.070|ek1 Ha3laet), o8
ARBhE K] o]l E1 EX7F HrkE AlEe]
ASTA valuew "f-¢ 228 & 4 ok X8 Choi ¥
2000y 1137}59] carotenoid $F0] =0H ASTA value
T A4 Jepsttin 208G, Park® Lee(1975) 1
ZF71EE 60°Ce 90°CH A HAZAIFIA carotenoid o]
o 30% A% AU 3192, Chung® Hwang
2003y 132 FJAZRSPH ASTA value?} 15% B=
743 dn B astgoh. Carotenoid AiE A& 29
e Aaolzut Tl AFe] AH, 722 2 A
7 5o 98 2 v} 2EkXA] Fr}. Carotenoid A4
& olF A sha o] AR Foll A v 4%
ol AR, A7 AR E o A4S 2F3)
I e AL TE7F ol BIEFR C9F capsaicin 52
FsE Aol EA5l7] WEog d8A SrHChung er
al., 1992). 39 Ku 5001} & Ae] 7AxE Vehie
ASTA value®} 137 15¢E¢] vl AT S £ capsaicinoid
g & A7 7] il F& o] A3 v}
Yrhe 45 & 4 glon 53] 137159 Azl e
Az o2 FEEolok i B use)

M 5

Age A% F Azl WMske Table 30) eI
718 Uehle CEE L &, 3495% Yehl= CIE a g,
81 3T E JehlE CIE b g 2% AA7|7k] 1
1ol we} A FAshs AT eI (p<0.05)
o|9} 72 Aih= 949 ASTA valued] WH3}e} 2 73
& HeRl= Aot} 53] CIE agho] 7M8 A 743
Re AlFe] A 2o WA} carotenoid 2§42 M3}l
71908k Aolgtn AdEr) g9 989l £ 3k

£ 6577 AAe APz AF71ho] Sl o
2} L&k agh 283 b gt 25 A FAstHATH Yang
and Ko, 2005), EX7} #7}8 A|59] MxE HAFHos
0 B g8 Yepith Kim S$(2002)2 g4k 1%
4729 )3t a gkl 31.04~34.710) 2 B 5P, Ku 5
(2001)% L, a 2831 b 3 ASTA valed] A@HA S
ZAFGE T, ASTA valued}t #& A& Jehll= a ol vl
WA FL ABFAE VEpIT T BuEEon, Kim
(19822 1R A Fo| Mwr} 7k

<t ol AR YHS o] glvka B udy]
th C & A4 3w, & Aie] AAE HuE 9
gk o2 13 Ml MYLE duysled i
Hedd] A7) dojgo) wel 71 2A 24AsH
th Kim $2002)& 22 13 47%0) tigt cghol 45
T3t

AEE 65°CAA 673 ARSIEM A S F23 F,
AR 248 48 A= Table 49} 2t} A B 25E
Z531 Ao AR ZAME oleic acid(18:1)7} 33.4%
2 7FF 9€9k3, 1 theo) linoleic acid(18:2) 30.8%,
palmitic acid(16:0) 21.2%2] ¢ & T2 o4& AA|FY0}.
A ATA A5 98 EFTEIIFAAM FE5 A
Ao APAE ZAL linoleic acidZ} 60% oo 2 71 &
& FFEoIR T, I 0] palmitic acid, oleic acid®] £20]
RATHYang and Ko, 2005). Kim 520072} &% S40.
2RE &3 Ao 2 ZXL oleic acid?} 43.4%
2 7h 2k3, 1 thg-o] palmitic acid 26.1%., stearic
acid(18:0) 18.0%= Hdrhn B 1atg1, Kim S(2007b)
< AT =5 PEAENE £53 A9 A 24
< oleic acid 38.9%, palmitic acid 30.0%, stearic acid
14.8% 02 Bkl B89l en, Cho 52007y &
A SR XA 248 2431 oleic acid 40.6%,
palmitic acid 24.5%, linoleic acid 14.4%, stearic acid
14.1% o2 2odtly Bttt a8 e A|g 28
F&3 A2 A ZAGA oleic acidZ} 7MY BE A

Table 3. Changes in ASTA value and CIE value of roasted red pepper powder with lard during storage at 65°C

Storage time {wk)

0 4 6
ASTA? 44.12+0.52¢P 41.20+0.09° 38.92+0.34% 38.84+0.70°
CIEY L 39.80+0.05¢ 35.83+0.04° 34.75£0.02" 34.48+0.03*
CIE a 17.18£0.12¢ 3.93£0.03° 1.8720.01° 1.2210.02*
CIE b 11.54+0.05° 2.43+£0.03° 1.33+0.02° 1.04£0.01*
CIEC 20.70+£0.07¢ 4.62+0.05° 2.29+0.01° 1.60£0.02°

DMeans with different superscripts in each row are significantly different at p<0.05 by Duncan's multiple range test.

» American Spice Trade Association.
YCommission Internationale de I'Eclairage.
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Table 4. Changes in fatty acid composition of roasted red pepper powder with lard during storage at 65°C

Storage time (wk)

Fatty acids

0 4 6
14:0 1.17£0.13" 1.220.07 1.41£0.20 1.41£0
16:0 21.18+0.64 22.60+0.17 21.91+0.79 20.73+0.28
16:1 1.85+0.10 1.91+0.03 1.83:0.20 2.1120.07
18:0 9.90+0.13 9.11x0.02 9.37x0.25 9.82+0.09
18:1 33.36+0.31 31.48+0.06 31.70£0.17 32.40+0.10
18:2 30.82+0.43 31.67+0.03 31.38+0.78 31.22+0.04
18:3 trace 1.43£0.05 1.26+0.04 1.1120.17
20:0 trace 0.25+0.02 0.32+0.02 0.42+0.02
20:1 trace 0.47+0.08 0.71£0.06 0.80£0.02
U/S ratio” 2.05 2.03 2.09

" Relative percentage.
? Unsaturated fatty acids/saturated fatty acids.

E 1 A7 93 vz Ao AddEn Iy
=AY At 2498 =59 Fvd 9P vAe
_E A ok Cameron?}t Enser(1991)c= ©IEX
AAe] w5t S71ska IR EXEAARY] FErt
gAagrs =59 gto] Folxltial Hasgl=d], A3
A A3 (Yang and Ko, 2005)9} vlwste] B E3tm
7Rl X5 7P 24 DB ESRAAIRI oleic acid
9] &eko] 12.7%A 334%= FA Z7FEIYL, A E
3322 linoleic acidE 65.5%14 30.8%2 =LA 7
AT}
$HH 65°CollA A7g717to] ST ek e At 24
o] Wzl VERA] %8 tHp>0.05). o]} 22 Fa= A
59 489 &£ uxr}Ee) SRS A8 24
NETRF At 2AJ0] 27717l wer 2 Wk} ¢l
S MeAre] A3 Yang and Ko, 2005; Yang et al.,
20079} FAFEAT

>\‘ o flo

o

\l

FoIX| gLt =42 #s}
AEE 65°CAM 6577 AFBPEA AAS 323 F,

FrEl A 24S 248 3= Table 59 2o} A5}
7] A, ABEERE F23 A 71 Bol EAlske
2 A HHARL palmitic acid(16:0)] Q1 LL, stearic acid(18:0),
oleic acid(18:1) Z18)aL myristic acid(14:0) =& o] &
ABFHAL, 65°CAM 6577 A% Fof| F AP ke
palmitic acid, oleic acid, linoleic acid(18:2), 18]3 stearic
acid =22 Bkt Fug AfdAFE Al -‘HE
A EFUFTIEE AEA B3 FE5 AFde
Z|H}Abo] linoleic acid, palmitic acid, oleic acid :Lﬂ_l_
linolenic acid(18:3)2] 22 kL, 65°CAA 6573t A
A Zol= 2] A4Eo] linoleic acid, palmitic acid ~1#]
I oleic acid®] =2 WATHYang and Ko, 2005). A%
17ko] Aol wpe} 23 A Foll EA5h= /A
Wake] Feko] A S7H2.92uH)s A e ofE} B
%ﬁl?{]‘ﬂ“}g] e A F7FITE ©]Z12 Table 201
A B FIAE RAAHE AR ol AP AEHe
17}0}9& A 7 AR Aneiar A2 539 linoleic
acide A% 27190 vIste] 657 A% o= of 30 F
7RI B2 2 oleic acid’} 3.58, Z18]1 palmitic acid

\l

Table 5. Changes in free fatty acid composition of roasted red pepper powder with lard oil during storage at 65°C

Storage time (wk)

Free fatty acids

0 4 6
14:0 34.80+0.80""% 27.40£0.40° 50.80+0.10° 45.030.15°
16:0 148.50+0.50° 194.30+6.90° 396.40+1.40° 431.10+2.10¢
16:1 trace 13.70£0.17 36.000.50 34.92+0.24
18:0 103.68+3.12° 46.52+3.81% 88.70+0.20° 109.71+4.109
18:1 95.67+1.22° 135.37+4.22° 247 47+3.74° 338.11+0.74°
18:2 6.79+0.44 104.08+0.62° 154.53+3.96° 216.36+0.61¢
18:3 trace 11.7420.58 10.68+1.80 11.37+0.69
UI/S ratio? 0.34 0.82 1.03

Total 406.47 588.18 993.88 1186.60

DMeans with different superscripts in each row are significantly different at p<0.05 by Duncan's multiple range test.

JFree unsaturated fatty acids/free saturated fatty acids.
Smg/kg oil.
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7} 2.98) 57}3}95\‘:} Frel B f LAy
ARS] HIERD USS ratio= APite] 7o @] 447
ko] *7}31# Z7kekaT). olo} B2 A= AEUt
& 2rolA] AAAEE Eok] linoleic acidlh oleic acid®}
e Zpato] ol FElE A7) wiEelztal e
Hawrysh 5(1995%] A3e} YR|sh= Aot

ge pasi pE AdHoE z;»:}_o} o, Az

2HE FE3 A ke ART] dojef we)
275k}t ASTA %3 CIE L &, CIE a 3 28]3t CIE
b3t BT #AF7|Tto] dojHd] upet ﬂﬂl %’%i%}%it‘r. Al

S2RE 23 AEE s A

Haed, o) &= BxaAug] oleic ac1d(18 7} 33%
oo g 7l =& FFollen AFr|7to] F7gl

me A 249 Wehs YehtAl 2tthps0.05). A
EERE 2ET AUk TP Wol EASE FAALY

. A713ko] Hojgdl w

=l ZAEE B ohje mE

< palmitic acid(16:0)0] 1L
-rrﬂ;qﬁo“&«l FeFo] A
Al

el e 2 S7hskalen, fe =25
W ] LA HE2 AR7IRIe] FFE
F7Fsk
ZAtel 2
2 d7e 20074 SHRAYE SedTu] A
oJaled 3E ApAve] dRoly ofd) =YY
oE2s
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