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Abstract

Anchovy composite seasoning stored in open and laminated film (PE/AI/PE/PET) packaged conditions and
quality factors such as optical density of lipid browning(OD), carbonyl value(CV), volatile basic nitrogen
(VBN), color value (L, a and b) and sensory scores investigated at various temperatures and humidities for 6
months. The texture of nonpackaged product was hardened above 50% RH in 1 week at 23°C and 38°C. In
packaged product sensory color and flavor changed more slowly than caking at 48°C and 38°C, but in reverse
at 23°C. Among physicochemical measurements L and b values, VBN decreased but a value and OD
increased during storage. Sensory color correlated with L and a value and OD (r=0.859~0.971) and sensory

flavor also correlated with OD (r=0.963~0.978).
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Table 1. Moisture contents and sensory qualities of anchovy composite seasoning without packaging after 1 week

storage at various humidity and temperature

Humidity Moisture* Sensory evaluation
(%RH) (%) Flavor Caking

23°C 38°C 23°C 38°C 23°C 38°C 23°C 38°C 23°C 38°C

11 11 5.5 5.2 5 5 5 5 5 s

33 31 6.0 6.0 5° 5 5 48 5 5

52 51 7.9 6.6 3.8 3.8 3.9 3.1’ 1.0° 2.7°

67 67 10.2 8.7 32 3.2 3.0 3.0 1.0° 1.0°

75 75 12.0 9.8 1.7 1.0° 2.8 2.8 1.0° 1.0°

86 83 16.1 12.6 1.0° 1.0° 2.1° 2.1 1.0° 1.0°

“*Same superscript is not significant in the same column (at p=0.05).

*Initial moisture contents; 6.2%.
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Table 2. Color values of anchovy compesite seasoning
without packaging after 1 week storage at various
humidity and temperature

Humidity (%RH) __ L* a b

23°C 38°C  23°C_38°C 23°C 38°C 23°C_38°C

11 11 421 419 31 33 133 128
33 31 424 409 36 40 139 137
52 51 356 342 38 44 125 133
67 67 294 290 28 36 105 95
75 75 235 230 24 24 105 96
86 83 230 210 27 23 107 101

*The values, L, a, b of standard plate were 89.2, 0.923 and
0.783, respectively.
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Table 3. Changes in sensory scores of anchovy com-
posite seasoning at various temperatures during 6
month storage

Temp. Storage time(weeks)

bems "oy ™0 2 a2 6 10 14 24
48 5 34 13 10 - - -

Color *HC 5° 3.7 30 28° 27° 16
38 5° 38 3.0 28 21° 12 -
23 5 - 42® - 41" 40° 38
48 5 36" 18 1.6 - - -

Flavor HC 5 38 27 27 27 16 -
38 5 39" 32° 29° 22 12° -
23 5 - 43 - 42 42 40
48 5 16" 12° 1.0° - - -

a b b be C
Caking HC 5 26" 23" 18" 1.0 - -

33 5 26 15 1.3 1.0° - -
23 5 - 45 - 45 45 42
**Same superscript is not significant in the same row(at p=0.05).
*HC: heat cycling storage alternating temperature at 38°C for 1
week and 5°C for 1 week storage.
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Fig. 1. Changes in color values of anchovy composite
seasoning at various storage temperature for 24 weeks.

31

¢} 38°C 2 MAZNN = AR 4-6F FE 23}
At} 23°CAM = 71357 33 e 2 "o A A
A7 670 HF AlFNA Y & ZAVEE T
Aol AL Lgto] ZAdta a gk AR B F
718t RS2 Hol WRFHPFo] Alzto] A]de]
wd gat AEL Aoz Wan e AL BAFY
ool @ ARE 27t Sl whet uA F =Tt
Aot Mo o ri&aEAEe e AE
E 4 At} Lk A3 713ke] F71tel whek A
ZAE BoleH 27) 46.694 48°Crt A 23
3742 20% ZAFHY T, 38°CY WA AR
6% 3o 37.2 2 37.12 HQY 3, 23°ColA = A% 67)

0D at 460nm

VBN(mg%)

25 30

Time(weeks)
Fig. 2. Changes in chemical properties of anchovy com-

posite seasoning at various storage temperature for 24
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Table 4. Regression analysis of surface color and chemical properties of anchovy composite seasoning at various tem-

perature for 24 week storage

L' value a value b value
Temp.
€C) Zero order 1st order Zero order 1st order Zero order 1st order
K r K r K r K r K r K r
48 -.90 481 -.053 .884 24 419 -107 .856 530 533 -031 525
HC? -.93 910 -.024 .936 22 944 -041 934 -081 475 -.006 463
38 -1.04 .886 -.028 915 .26 .929 -045 .894 -150 .900 -011 902
23 -37 910 -.009 .920 05 928 -012 913 -047 793 -.003 .800
0D VBN cv
Zero order 1st order Zero order 1st order Zero order 1st order
K r K r K r K r K r K r
48 0076 700 .064 .893 -39 340 -.049 .929 -2.55 172 -.0270 297
HC .0028 442 .013 .443 -61 891 -031 .898 =75 375 -.0087 359
38 0010 921 037 .898 -1.03 987 -053 983 -11 .004 -.0016 .005
23 .0025 720 .011 720 -.02 068 -.001 068 .55 572 0057 552

'L, a, b of standard plate was 89.2, 0.923 and 0.783, OD: optical density of lipid browning in 2 g sample, VBN: volatile basic

nitrogen, CV: carbonyl value.

*HC: heat cycling storage alternating temperature at 38°C for 1 week and 5°C for 1 week storage.
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Table 5. Correlation coefficients between sensory and physicochemical properties in anchovy composite seasoning

stored for 6 months at 38°C and 23°C

Sensory 38°C 23°C

items L 2 VBN’ oD* cv' L a VBN oD cv
Color 0.971 0.963 . 0.977 . 0.936 0.887 - 0.859 -
Flavor . - 0.888 0.963 0.184 - - 0.768 0.978 0.223

‘L-lightness, “a-redness, *VBN-volatile basic nitrogen, ‘OD-optical density of lipid browning at 460 nm, *CV-carbonyl value.




A% Wy me FAEREFI] A4 33

o2 F& ¥¥ ol 4 2T BF U} B34tk b
Zre 38°CTY AAAS 0.900~0.9229 A9t 1}
A LETE 0.475~0.8000.2 AT} WolA] bk
o] AgF A5 e AFRS BN 2@Es
oo AF AW A EE BAE F352 0D ZAA
= b3t} vl =% AE Byt HUAFEr|d4
VBNS] ZR3A ¢ 48°CAlA Me] Lgta} agha} vl
A ZAd Aol 0.9298 Aol 0340 B} w ¢
T2 ol& o9 BAA 7t 27] 25 ool FF3]
Wsletn 11 o|F & Wiy} viwE fusinr] Wi
Q Aoz Hlt}. 38°Ce] AR A& F4A4le] 0.987
a3 FX40] 0.9830.2 AL] Zo] uf$ HA v
Wtk a3y 23°Cell e ¥ AL gol B gl
v FAE Holed ol A% /1Y B2 VBNO)
23°Coll M= A9l WAz} gy dEd Aoz F=
o). CVE ZARAFI} ol F wol 1xbug-2] o) 23}
hg-2lof ofd AHE 4 gle Wale] Agko] i)
A F& Aol

AZE 7125 S A9 Eel3)ery S x| 9o #
AE ZAE7) $15te] 7|3 = A3} Huntere] L ko
aghs, 713% )} xd Zde] o) dAsHe F
Px Wzte] 0.D, CV 181 VBNE A#HAEA 3o
olE9o] BAE AWASLE VeEld A= Table 59
2t

71z= 437} 7|AE &3 L g3 agk € 0Dl
ot AEAS7E 0.859~0.9712 H|wA EA el
on, 713% u| 9} XAz F3=2l ODee] 4
A= 0.963~0978% )< =7 Ve, &) s}
VBN 0.768~0.888% A Jelgton, Cveie
0184~0.2232.2 AMRTAI} A9 Qe Aoz e
prg=

2 %

dx3ed Az E% EJFdS E(PE/AIPE/
PET) @ Fx73o] Jei2 o2 ¢ 9 2= =3
670 Yt AT BeAd2 A, |9} cakingol] of
3te] E8]3led E3 X & AFAAHAE(0D), 7iolrd
7HCV), ALY E71A&(VBN), BH M9 L, a, bE
2 8424 ZARIRT FER BEiol & caking
Aol 50% o132l oA 23°Co 38°C =F A%
13 LAY X7 A Fo] 35 FFH HIto
A A3} gmle] gyt 48°Cel 38°Ce] LeAe
caking it} Mig&E 7l »§ 01} 23°Coll X & vk &
dolth. Evlgern A0 sl e A 712

Z 7tadle AL FRNE] B9 Lgta %0
bzt & VBNo|glom, Z7sle e AT agtd
AT 2329 0Dt 713 Ao Hrix)el &
HAE L3 a3t 2 ODgle] A#AFE 0.859~0.9710]
deow, 713 = gulsl ODee] A#AlsE 0.963~
0.9782 HA velgc.

fid

Mo

AL, A%, AU, 09 %, 1997 BEAA WY R &
& AFEEA A g, s

HEE. 1990. HF&EL G779, A&, g9, p22

A3, . 1988, SdeEl ot A eld) o3 HA) &
No] =g B AeA 49 g4 &4 2 EAG
3]2] 20: 433-440

Ay, g, 2198, 1988, gze] Ayl 3] 229
o] FAd| 2= 9. FF4 EH83)A] 20: 441-446

Wy S, naty, AEA, %8k 1989 dekey AER
FEE S 952 F38ke)A] 21: 235-237

o174z, A%, 47, AW, 1985. wtELR] A5
F2Ag ) viAe TR A9, GG R
14(3): 229-234

ol &3, s %, AEE, 2B, WA, 1984. WA &
w2 RS B 22 Az PR 17: 229

YEFAHH. 1962. AEAUANAN. 4, SE. ppl3-
16

YEXZ7=HS. 1988 EXAHH. 57, 4. p523

224, 397, 38, B 1987. AEA Y A
gell HAe 24 el 9%, FHEFALIR 19:
195-199

FFUETH. 1981. FFFYTE KS A 1013, A&,
B

YZHFYRE. 1986. A FFAARY, Mg, HIRF.
p120

A.0.A.C. 1980. Methods of Analysis, 13th ed., Association
of official analytical chemists. Washington, D. C., USA

Fu, B., P.S. Taoukis and T.P. Labuza. 1991. Predictive
microbiology for monitoring spoilage of dairy products
with time-temperature integrators. J. Food Sci. 56(5):
1209-1205

Hicks, E. W. 1944, Note on the estimation of the effect of
diurnal temperature fluctuation on reaction rates in stored
foodstuff and other materials. J. Conc. Sci. Ind. Research
(Australia) 17: 111-114

Henick, A.S., K Benca and J.H. Mitchell, Jr. 1954.
Estimiating carbonyl compounds in rancid fats and foods.
J. Am. Oil Chem. Soc. 31: 88

Houston, D.F. 1952. Hygroscopic equilibrium of brown rice.
Cereal Chem. 29: 71-76

Iglesias, H. A. and J. Chirife. 1992. Handbook of food
isotherm. AP

Kim, M.N,, HY. Choi and K.H. Lee. 1973. Non-enzymatic
browning reactions in dried Allsak Pollack stored at
different water activities. J. Korean Soc. Food Nutr. 2(1):
41

Labuza, T.P. 1979. A theoretical comparison of losses in
food under fluctuating temperature sequences. J. Food Sci.




34 AN EZE A 3A A 1E (1999)

44: 1162-1168 Eng. Chem. 27: 1149
Lockland, L.B. 1960. Saturated salt solutions for static Taoukis, P.S. and T.P. Labuza. 1989. Reliability of time-
control of relative humidity betwwen 5° and 40°. Anal temperature indicators as food quality monitors under
Chem. 32: 1375-1376 nonisothermal conditions. J. Food Sci. 54(4): 789-792
Nurusis, M. J. 1986. SPSS/PC+, SPSS Inc., Chicago Wink, W.A. and G.R. Sears. 1950. Instrumentation studies.
Schwimmer, S., L.L. Ingraham and H.W. Hughues. 1955. LVIL Equilibrium relative humidities above saturated salt
Temperature tolerance for frozen food processing. Effective solutions at various temperatures. TAPPI 33: 96A-99A

temperature in thermally fluctuating systems. Ind. Eng.




