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Effects of Pasteurization Conditions on Quality and Storage Stability of
Ready-to-Drink Longkong Juice
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Abstract

Longkong is a fruit rich in bioactive compounds; however, it is highly susceptible to quality
deterioration after processing. Therefore, appropriate pasteurization conditions are required to maintain the
quality and stability of ready-to-drink longkong juice. This study aimed to (1) compare three pasteurization
conditions: 65 degrees Celsius for 15 min, 85 degrees Celsius for 1 min, and 95 degrees Celsius for 30 s; and (2)
evaluate quality changes in the selected condition during storage at 5+1 degrees Celsius for 35 days. The results

showed that pasteurization conditions significantly affected juice quality (p < 0.05), except for pH. Pasteurization
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at 95 degrees Celsius for 30 s resulted in the highest lightness (L*), whereas 65 degrees Celsius for 15 min
preserved the highest total soluble solids (TSS), total phenolic content, and total flavonoid content. The
condition of 65 degrees Celsius for 15 min was selected for the storage study. During the first 21 days, L* value
and phenolic and flavonoid contents increased, followed by a gradual decline. In contrast, redness (a*),
yellowness (b%), and antioxidant activity decreased over time. The pH changed slightly, while TSS remained
stable (p = 0.05). In conclusion, pasteurization at 65 degrees Celsius for 15 min is the most suitable condition
for preserving the bioactive compounds in longkong juice, and the product should be consumed within 21 days

to obtain maximum benefits.

Keywords: Longkong juice, Pasteurization, Phenolic compounds, Antioxidant activity, Storage stability
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Selection of fresh Longkong fruits
(Raw material quality control: TSS

15-17 °Brix, pH 4.0-4.5)

4

Preparation of Longkong juice
(500 ¢ pulp + 400 mL water + 50 ¢ stevia)

U
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4 treatments (CRD, 3 rep.) (Select the best condition from Part 1)
C = Control (Unheated) Storage at 5+71 °C for 35 days
T, = 65 °Cfor 15 min N o

. Monitoring every 7 days

T, =85 °C for 1 min

@ . X O
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4[ Quality Analysis J—Lﬁ Q,Os Quality Analysis

- color L¥, a*, b* - pH - color L*, a¥, b* - pH

-TSS - TPC -TSS - TPCO

- TFC - DPPH scavenging - TFC - DPPH scavenging
activity (% inhibition) activity (% inhibition)

Figure 1 Experimental design for studying the effects of pasteurization conditions on the

quality and storage stability of ready-to-drink longkong juice
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Table 1 Color values (L*, a*, and b*) of ready-to-drink Longkong juice pasteurized at

different temperatures and times

Treatments
Color Value
C (untreated) 65 °C; 15 min 85 °C; 1 min 95 °C; 30 sec
L* 27.77+0.13¢ 37.68+0.29° 38.26+0.01° 40.08+0.01°
a* 0.26+0.03¢ 3.63+0.01° 2.58+0.01° 2.51+0.01¢
b* -0.63+0.01¢ 4.07+0.02° 3.21+0.01° 3.37+0.01°
(Hue angle h°) -67.98+0.29¢ 48.29+0.04° 51.21+0.17° 53.36+0.14°

Note: Values are expressed as mean + standard deviation (mean + SD).
L* represents lightness; a* represents the red-green axis; and b* represents the yellow-blue axis.

Means followed by different superscript letters within the same row are significantly different (p < 0.05).

Figure 2 Color values (L*, a*, b*) of ready-to-drink Longkong juice pasteurized under

different conditions compared with fresh (unheated) Longkong juice as control.
Note: C: Untreated (Control); Ty: 65°C, 15 min; T,: 85°C, 1 min; T5: 95°C, 30 sec.

The control sample was measured for color values only and was not subjected to chemical quality analyses.
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Table 2 Chemical quality and antioxidant activity of ready-to-drink longkong juice

pasteurized at different temperatures and times

Parameter Treatments
65 °C; 15 min 85 °C; 1 min 95 °C; 30 sec
pH 4.17+0.06™ 4.17+0.06™ 4.17+0.06™
Total soluble solids (*Brix) 19.0+0.17° 16.70+0.23° 16.60+0.57°
Total phenolic content (ug GAE/mL) 452.53+1.10° 227.78+1.08° 186.67+1.11°
Total flavonoids (ug QE/mL) 85.50+1.05° 34.67+1.15° 29.25+1.09°
% DPPH inhibition 33.46+0.43° 86.44+0.40° 87.88+1.25°

Note: Values are expressed as mean + standard deviation (mean + SD).
Means followed by different superscript letters within the same row are significantly different (p < 0.05).
ns = not significantly different (p > 0.05)

GAE = gallic acid equivalent; QE = quercetin equivalent.
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Turmgifisatua o uag b* duwaluuanas deerainainnisid ouaanevessiningsssuIfuagnis
WAnufiseneendaduresansituedn doanandffu Wurlitzer et al. (2019) finun USinmasUsznouflusdniivuauay
amanueyyadassluiwaly duwilusanasesnwoidesssmeniafving wesfunmelaaniizundu osn
nsiinUfAsereendiatunaznisidenaaneniussumAvesansngnuiail @auan pH finaidsuudandnuos Ty
dntulurasaigvesmsiiuinw feerainnnnsiudsuulasmesnsndunslussuu (Tiwar et al, 2009) vaisiian

o o

TsS luasuudasesnsideddny (o = 0.05) uansemnuaissvesihmaniglaan1znsiiusnm
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Table 3 Changes in color values, pH, and total soluble solids of ready-to-drink longkong

juice during storage

Storage time Color Value pH Total soluble
(days) L* a* b* solids (°Brix)

0 37.88+0.06°  3.63+0.01° 4.07+0.02° 4.23+0.01° 19.46+0.12™

7 39.65+0.03°  3.54+0.13° 4.48+0.05° 4.16+0.01° 19.46+0.12"

14 38.82+0.01°  3.61+0.01° 4.91+0.03° 4.15+0.01° 19.53+0.02"™

21 41.19+0.02° 3.16+0.02° 4.32+0.05° 4.10+0.01° 19.53+0.12"

28 39.70+0.01° 3.12+0.01° 4.24+0.01° 4.31+0.01° 19.60+0.12"

35 38.72+0.02° 3.19+0.01° 4.26+0.01 4.31+0.01° 19.66+0.12™

Note: Values are expressed as mean + standard deviation (mean + SD).
Means followed by different superscript letters within the same column indicate significant differences (p < 0.05).

ns = not significantly different (p = 0.05).

lupuansesngnsn1agInm (Table 4) wunusuaasuszneviluednuasrahiuesaiinduluyinuuasd
Agaantuiud 21 neuanasluriaaty Feorafinannisuanuaseasluzu bound phenolics (Zhang et al., 2025)
wagnsidenaanenUisueendintunasnadwelswtulusrerend lumawseiuuy ansaueyyadaseiuuluy

@

anas uandlmifuneauanusalunisnueyyadasyluilatuey fuuiinuasiuednsuniissos e undluogiu
Tassasamaafivesansiluednunassiianayisnisuszidiuile (Prior et al, 2005; Rice-Evans et al., 1996) 52af4n13
gy dvansandny 1wy Iniud uenant eraAnamslaanujisensaatsn lwu melanoidins %aﬁamé&nuawa@aw
(Morales & Jiménez-Pérez, 2001) ppslsfiony lunsAnwdlumuuuiluumafiutureshanssunueyyadasslug

Yaneuaansiusnw

Table 4 Changes in Total Phenolic Content, Total Flavonoid Content, and Antioxidant

Activity of Ready-to-Drink Longkong Juice During Storage at 5 + 1 °C

Storage Time Total Phenolic Content Total Flavonoid Content % DPPH inhibition

(days) (ug GAE/mL) (ug QE/mL) (%)
0 452.78+2.55° 85.50+1.25¢ 33.467+0.44°
7 439.44+9.60° 257.58+6.29° 21.063+0.63¢
14 310.56+17.10° 262.48+8.78° 27.017+0.56°
21 479.45+10.72° 310.08+3.81° 24.013+3.42¢
28 327.22+16.18° 145.92+11.44° 30.013+0.70°
35 315.33+17.78° 140.91+10.54¢ 29.203+1.38>

Note: Values are expressed as mean + standard deviation (SD) (n = 3).

Different superscript letters within the same column indicate significant differences (p < 0.05).

GAE = gallic acid equivalent; QE = quercetin equivalent.
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