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Sensory Detection of Off-flavor Development During Pasteurization
of Aloe Vera Gel using R-index
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Abstract

R-index was applied to determine the time when the off-flavor is detected in sensory evaluation of pasteurized Aloe
gel products. Panelists were trained through triangle tests to be able to distinguish between signal reference (Aloe
gel heated at 100°C for 17 min) and noise reference (fresh Aloe gel). Stimuli samples (Aloe gel heated at the dif-
ferent heating temperature and time) were compared with the signal reference and the noise reference. The extent
of sureness about flavor differences between the three samples was responded with four categories (different sure,
different not sure, same not sure, same sure), and R-index was calculated using the responses. As the holding time
and temperature increased, R-index values increased. In the early stage of heating, R-index changed rapidly, whereas
in the last stage, it changed slowly. Off-flavor development time (ODT) was regarded as the time when R-index
reaches a threshold value at =0.05 or 0=0.01, and Z-value was regressed to estimate the temperature dependence
of ODT. In the case of o=0.05, ODT were found to be 20.30+2.76 min at 90°C, 39.97+3.09 min at 80°C,
57.00+4.81 min at 70°C and 0=0.01 were 24.37+5.73 min at 90°C, 57.47z7.31 min at 80°C, 73.53+9.78 min at
70°C. Z-value for Aloe gel was similar to puree product, and was higher than guava beverages, when compared
with the other reported tropical fruits. Accordingly, the temperature dependence of ODF for Aloe gel was found to
be lower than that of guava beverages.
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A o]Fo]ZIthHe et al, 2005). 7Fge] HHL A F9
oA, HolA, SHHA 58 Fol7] sl ¥xgo=
A, G208 F2H ] EAlste R B HY
o] golu 7k A7 2 Al 29 T HES e B
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index%t2 2.9 tHArgaiz et al, 2005). § 4= 308 7}
Aloll 90°Coll A &= 98.87, 80°Col A& 80.00, 70°Coll A=
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Aol 73] F7Hge Yehdch £33 90°Ce 3§ 25%
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Table 1. Means of R-index for the pasteurization heating times at 90°C, 80°C and 70"C.

Temperature Time (min) vs. R-index (%) F-value Pr>F

orC Time 5 10 15 25 30 45 187.89  <0.0001
R-index 53.60+4.01" 61.73+5.65° 76.47+4.45" 84.20+5.73° 90.67+4.64° 93.87+4.10™ 90.67+4.64" ' ’
Time 10 20 20 i

80°C i 46272 <0.0001
R-index 54.93+4.01° 71.20£2.70° 80.00+1.51° 85.20+1.47" 93.27+3.75°
Time 15 30 45 90

70°C 269.44  <0.0001

R-index 56.67:3.83° 73.33+3.58" 78.00+3.27° 86.27+3.01" 92.67+2.35

* Means+SE with different superscripts in the same rows are significantly different (p<0.05, n=15).
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Fig. 1. One panelist's R-index measure for pasteurization
treatment time at 90°C (top), 80°C (middle), 70°C (bottom) and
R-index values of threshold at ¢=0.05(:--++-) and 0.01(— . —).
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7} &kt 718 2719 R-index?t #3814 F7ksil oy
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80°Coll A1 2] R-index %k AlZke] F7tel] wh& 7)8-7]7}
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A8 F718H 7} 483} 615 Aleloll 71877} 97t &
7Vehe AES BAoY 618 olF 7187 mj9 AAF)
F718kth & 578NN 0=0.05 fol5Ee] AAHE, 3%
302904 o=0.01 fFo]FE2] AAHE 22, o|F
ol ul§ AA 3] F7t s

EF 90°ColM 0=0.05% a=0.01 F2l5Fe] AAFE
d7] A&l A17ke] Aol oF 48 BPonl, 80°cst
70°ColM = BF oF 178#¢ Bt ol& 90°ce] 750l
A F91o1A412] R-index®] 71-&717} 80°CS} 70°Coll ¥
&ta] E9k7] W&ol

Solgt Hoz dofo uky Wajrt FalA W= 7}
d Z7)dl= olHE B =AY, 7M. Fo)0) o] H AL
AA 7] AFBR= olfis, 7MY Z7)dle g2oe MM
g sto] Hol ojsle] F43] WAHAT o]HE =2 HE
€ olln, o] A HAMEE &5F YA} vlE 71d
o3 7} M4 57| WEo2 ALEE) Chang el al(2006)
3 Femenia et al.(2003)°] 8t L¢=of wlgt Yo F=
Ao g EAshs g2 b FY9] Loy 7 Al
7R A 2E F S £ BEE T4 o) o
¢ FoE Fa=Ee, R gEH g B2
Q! barbaloin®] e o} L5(90°C, 80°C, 70°C, 60°C)
oM 7k Al x9} AJ7ke| Fotol| wie} HEHE] ZAAEH
+< B3 39k Quinone 548 barbaloine 712 &
3] 4571 Aloe emodin 2.8 7} B0, oy
9] barbaloinZ 7}E F o t& YA A g EFE A
etk F, barbaloin®] FHFE 7t w9} A|7ko] F7HE
FE 7AE], 2 259} 7FAA|ZH barbaloine] & ¢t
A/gel A dFE 713}, )9} o] 7 9Jsle]
o & Y& oA ErAT e W ARz G A
B3 oIS Adst] A4 5 =), olE
o|F 9] 7|71 24 o] 3l 87€}

Table 2. Means of off-flavor development time (ODT) at R-index values of threshold at o=0.05 and 0.01

Off-flavor development time (min)

Significancelevel

90°C 80°C 70°C
o=0.05 20.30+2.76° 39.97+3.09" 57.00+4.81*
o=0.01 24.3715.73° 57.47+7.31° 73.53+9.78"

¢ Means=SE with different superscripts in the same rows are significantly different (p<0.05, n=15).
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Fig. 2. Off-flavor development time (ODT) dependence on
temperature of Aloe gel using the different R-index thresholds
at ¢=0.05 (top) and 0.01 (bottom). Error bars represent the
standard deviations.
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Table 3. Z-value for off-flavor development time (ODT)
dependence on temperature of Aloe gel using the different R-
index thresholds

Significance level Z-value (°C) R’
o=0.05 44 0.968
o=0.01 41 0.905

LE &S YepIRit R a2 72 09683 09058
vehdie] ¥]58laA T 0=005 2437 42 6 228 ¢
T At 34, e g AL A5 Fofu} Fl(guava
puree)®] Z-valuet 29.22°C(Nath & Ranganna, 1983), ¥}t
oF 372l (papaya puree)®] Z-value:= 29.5°C(Hayakawa et al.,
1977), 3L 378 (mango puree)®] Z-valuei= 38.4°C(Hayakawa
et al, 1972 Ba=ck =3 Fhujof U El(papaya
nectar)®] Z-value:= 15.8°C(Argaiz & Lopez-Malo, 1995),
%32 Y El(mango nectar)®] Z-value= 11.1°C(Argaiz &
Lopez-Malo, 1995)2 HiL¥ v} Ql=d], v|lud A3 ¢=
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