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ABSTRACT

This study examines the impact of
pectinase and amylase enzymes on the
physicochemical properties of Sisaket lava durian
syrup. The experimental setup utilized a Central
Composite Design (CCD), with two primary
variables: enzyme concentrations of pectinase
and amylase, ranging from 0.05% to 0.20%. The
findings revealed that both enzymes significantly
affected the quality of the lava durian juice. The
coefficient of determination (R?) values for the
response variables were as follows: yield: 0.96,
RSS: 0.99, clarity (%T670): 0.99, and reducing
sugar: 0.82. The high R? values indicate that the
model effectively captures the relationships
between the variables. According to the
response surface model, the optimal conditions
for enzymatic lava durian juice production were
pectinase (X1) at 0.12%, amylase (X2) at 0.18%,
with incubation at 50°C for 120 minutes. Under
these conditions, the predicted response values
were reducing sugar at 10.58 ¢/100g¢, clarity
(%T670) at 95.83%, RSS at 25.32 °Brix, and yield
at 53.85%. The vacuum evaporation method at
60°C for 120 minutes was identified as the most
condition  for

suitable syrup  production,

achieving the highest yield of 55.21%.

Keywords: lava durian syrup, pectinase, amylase,

response surface methodology
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Table 1 Matrix of experimental central composite design (CCD) for enzymatic of lava durian juice.

Treatment X1 X2 Pectinase (X1) Amylase (X2)
1 -1 -1 0.05 0.05
2 1 -1 0.20 0.05
3 -1 1 0.05 0.20
a4 1 1 0.20 0.20
5 -a 0 0.02 0.125
6 +a 0 0.30 0.125
7 0 -a 0.125 0.02
8 0 +Q 0.125 0.30
9 0 0 0.125 0.125
10 0 0 0.125 0.125
11 0 0 0.125 0.125
12 0 0 0.125 0.125
13 0 0 0.125 0.125
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Table 2 Treatment schedule for two-factor CCD and the response in terms of yield, TSS, RSS, clarity

(%Te70) and reducing sugar

Treat . Yield TSS RSS Clarity Reducing Sugar
reatmen
(%) (°Brix) (°Brix) (%Te70) (g/100¢g)

1 47.36+0.10" 34.0+0.00°  24.46+0.000 89.38+0.45 6.50+0.02°
2 52.76+0.17¢ 34.0+0.12° 24.82+0.00d°  98.72+0.64° 6.70+0.02¢
3 51.06+0.23¢ 33.5+0.00¢  25.21+0.12°  90.61+0.72° 5.30+0.04
il 56.45+0.31° 33.5+0.12¢9  2557+0.29°  99.95+0.53° 10.70+0.02°
5 48.14+0.208 33.7+0.12°  24.76+0.00°  88.13+0.73¢ 2.16+0.028
6 54.20+0.40° 335+0.12¢  25.44+0.12°  96.25+0.75° 7.95+0.03¢
7 49.32+0.32 34.0+0.00°  24.49+0.00°  93.80+0.47° 2.16+0.028
8 56.22+0.18° 33.040.29°  25.89+0.29°  96.10+0.76° 7.97+0.02°
9 51.91+0.21¢ 33.5+0.009  25.07+0.299  95.26+0.75> 10.90+0.03°
10 52.95+0.45° 34.5+0.12°  25.12+0.12°  94.67+0.34 10.90+0.02
11 51.71+0.50¢ 33.5+0.00¢  25.02+0.12°9  95.66+0.79> 10.90+0.02°
12 53.93+0.78° 33.5+0.009  25.02+0.00  94.68+0.57> 10.90+0.03°
13 51.91+0.12¢ 335+0.12°  25.11+0.00°  96.16+0.57° 10.90+0.03°

Treatment numbers represented enzymatic liquefaction of lava durian juice shown in Table 1.

Mean £SD, *" means within each column indicate significant differences (p<0.05) using Duncan's multiple range

test.

Table 3 Predictive regression models for quality of lava durian juice

) Yield RSS Clarity Reducing Sugar
regression

(%) (°Brix) (%Ts70) (g/100g)
Constant 52.58 25.06 95.63 10.36
Pectinase (X1) 2.43 0.18 3.94 2.39
Amylase (X2) 1.92 0.37 0.67 2.06
Pectinase (X1)*Amylase (X2) 0.00 - 0.00 1.30
Pectinase (X1)*Pectinase (X1) -0.70 - -1.44 -1.58
Amylase (X2)*Amylase (X2) -0.15 - -0.16 -1.48
R (%) 0.95 0.99 0.94 0.82
lack of fit 0.85 0.78 0.08 0.82
Model Quadratic Linear Quadratic Quadratic

AINANSANEIANMLTLAUT AL WUINSDUAY
nandn USunuvedidsazansinnanald avaula
(%T670) WALUIAIASANDT AANUFUNUSAUUS LD
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Figure 1 Response surfaces showing the effect of pectinase (X1) and amylase (X2) concentration

on (a) yield (b) residual soluble solids (c) clarity (%T670) and (d) reducing sugar
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Table 4 Determination of the physicochemical quality of lava durian juice

Physicochemical

Determination

Yield (%)

RSS (°Brix)

Clarity (%T670)
Reducing Sugar (g/100g)

50.00-56.45

24.50-25.57

95.00-99.95
9.50-10.9

Corresponding author e-mail: Thanawan.a@sskru.ac.th

'Department of Agro-Industry, Faculty of Agriculture, Ubon Ratchathani University

“Division of Food technology and innovation, Faculty of Liberal Arts and Science, Sisaket Rajabhat University



NIasmAluladni3eIMns NInenaeaeny UM 20 aUun 2 nsngAu - Suaaw 2568 51

02 @ ®
Yield: 53.8515
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Clarify: 958263
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A: Pectinase (X1)

Figure 2 The 1 selected points within the superimposed contour plot of optimized area for lava

durian juice among varied enzyme concentrations (0.05%-0.20%)

Table 4 waziun1n Contour Plot (Figure
2) filuunandnoylurisiesas 50.00-56.45
Usinmvesudaazanginiiadaldogludae 24.50-
25.57 aeenuing aulasyluyieiesay 95.00-
99.95 wazt a3 Aadeylutag 9.50-10.90 N31/100
nfu pnmshuweeiuiivangauwuiTldioules]
wAdluasouar 0.12 wazoslulaa Seuay 0.18
iy dmaliiianaiag iy 10,58 nfw/
100 n¥u Feuansdansdesutiaduimaiidly
seRUTiR aenndoatussnuitenisndnigSeud
fusinamininledlnudnenlsdgs Tnensldeule
waRiuaiuluiedisimidou uazthiegdluvs
Huszezine 2 alus dlutaiigumgdl 55 eaen
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Table 5 Effect of time and temperature on yield of Lava durian syrup

Treatment of Evaporation (°C) Time (min) %Yield
40 180 53.80+0.23°
50 150 54.00+0.17%°
60 120 55.21+0.21°

Mean +SD, ““ means within each column indicate significant differences (P<0.05) using Duncan's multiple range

test.

wANA199INg Un T8 uee 1l dud1Agyn19ai
(P<0.05)

HAYDI U AFDTDIALVBINANGR WU
9o UNTTBMEUUUAYINAT 60 DIFnALT

]
[
Y [

Table 6 Effect of temperature on L* a* b* and quality of Lava durian syrup

Wi lidSesasnandnfigaviniuiesas 55.21 @

quality of Lava durian syrup 40°C 50°C 60°C
TSS (°Brix)™ 70.20+0.10 70.21+0.30 70.23+0.10
RSS (°Brix) 57.46+0.58° 58.82+0.10° 59.21+0.58°
Clarity (%Ts70)™ 94.87+0.73 95.64+0.53 95.03+0.35
Reducing Sugar (g/100g) 10.12+0.03° 10.95+0.02%° 11.09+0.03°
L* 79.00+0.13° 78.62+0.40° 76.35+0.10°
a* 0.72+0.11° 0.75+0.04° 0.75+0.01°
b* 37.10+0.14° 37.76+0.35° 33.35+0.70°

Mean +SD, *° means within each row indicate significant differences (P<0.05) using Duncan's multiple range test.

Table 6 uannavesgungilun1sseive
LUUAYINIARDAIAMNINTINAIUNIEA MRSV
lesunseuganln nueaumgilunsssmeseend
(L* a* b¥) vaslesuniseuguln egreddedfy
N9add (p< 0.05) Waguniilunssimeliudu

= I ) 1 4
210 40 asrwadea U 50 esAwaltod dsnali
AANEINe (L*) wazAanududvdes (b%) Suun
\inAuegeildudATY (p< 0.05) urlllaliuguml
7 60 prwaldead UuazyinlwaIAINaI1e (L*)
1 1< = =~ A a |
wagA1ANUdudvnae (b*) anae Wenansunan
@3 =~ at PN dy
ANuduund (a%) iegumgilunisseivenasduag
dawalirrpaududunsiuunlduindy {iesain
nsrUIUNMSHAR lesUnSsuglieSaziny tngly
¢ A v & ° A
wuladezluea wegesutslilaluuiniaifnag
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