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Ash (g/100g) Fat(g/100g) Protein(g/100g) Treatment
solids (g/100g) (g citric acid/100g)
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g=13)
[
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) U‘))S 4.»..4){
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s ol Roasting method
S
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Hot air
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Standard error of mean(x)
0.312 9.022 2.25* 5.30? 0.142 6.65° 0 _
Sozdh oo
0.27° 7.03° 1.60° 4.41° 0.12° 6.67° 15 i
0.28° 4.11¢ 1216 4.09° 0.11¢ 6.88° 30 Blanching time (min)
o laitiw! Gl ool Kl
0.007 0.006 0.0006 0.0003 0.0006 0.006 J e
Standard error of mean(+)
0.28* 6.342 1.67° 3.822 0.09? 6.70*  5min @ 95°C )
- OO 05 ymly g,
0.28 6.76 1.60 3.73 0.08* 6.63* 15min @ 85°C
0.28° 6.92¢ 1.84° 3.62 0.08° 6.60 25min@75°C T osteurization method
o laitiw! Gl ool Kl
0.003 0.299 0.098 0.102 0.0035 0.066 J e

Standard error of mean(+)

e 40,0 5 o 5ol cre (g le] BN A3l s LS By, 4 Jless ja 4 bgs e olael

Values in columns with different letters are significantly different (P < 0.05).
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Table 2 Effect of production variables on physical characteristics of hazelnut milk
- o L Ay j9Sam 9 Pyae ()39 Gl el S
Viscosity (Pa.s)  Specific gravity  Stability index (%0) Treatment
Infrared
6.89* -1.292 88.45? 0.008? 1.0002 12.64°
708 opdle
g=13)
[
6.70°  -127°  88.50° 0.008: 0.998 12.870 5575 e
) U‘))S 4.»..4){
Microwave
s ol Roasting method
A
6746 128 847 0.008" 0.999" 16.33° e
Hot air
3, lastenl Gl il - Siles
0.067 0.067 0.067 0.0007 0.0018 0.145 J 7l
Standard error of mean(x)
7/642 -1.052 83.00° 0.015? 0.9972 10.33¢ 0 _
Sozmdh oo
6.59° -0.942 84.73° 0.010° 0.9972 12.03° 15 :
6.01°  -091*  86.72° 0.008° 0.9972 14.06° 30 Blanching time (min)
3, lasteal Gl il 1 Siles
0.0006 0.086 0.0006 0.0005 0.0012 0.001 J 7l
Standard error of mean(+)
7.26% -1.312 86.98° 0.008° 0.998° 13.132 Smin @ 95°C )
- OO orgsly L)
6.22° -1.10° 89.502 0.0122 0.9972 11.09° 15min @ 85°C
733  -111°  87.05° 0.008° 0.998" 13.17° 2Jsmin@75°C  Fasteurization method
3, lasteal Gl il 1 Sles
0.066 0.114 0.332 0.0007 0.0032 0.026 J 7l

Standard error of mean(+)

e a0, 5 e 5ol cre (g le] BN A3l s LS By, 4 Jless ja 4 bgs e olael

Values in columns with different letters are significantly different (P < 0.05).
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Table 3 Effect of production variables on sensory characteristics of hazelnut milk

Gobyd s ol adei gloyate SB (V) Jeua

Sy Logyl sje  lipab  Neeb aiy b ek (SEgyperb (Sl B oy BPsY
Cilor AR VESE EREg Roastedflavor Cooked flavor Chalkyflavor Oily flavor Mouthfeel Overall Acceptance Treatment
Infrared
4.80° 3.99* 3.95 3.66* 3.60° 2.65 2.50* 3.78 3.27 413
o8 opdle
B23)
929,52l
4.80° 3.25° 2.99° 3.65* 3.89° 2.52 2.50* 3.720 3.1r 3.25° .
) r.L,v\W E\l
Microwave
K Roasting method
gh lsn
3.94° 0.02¢ 2.45° 3.58 3.78° 2.60° 2.54° 3.60° 3.30° 2.35°
Hot air
> lastead B il - S5le
0.001 0.001 0.001 0.033 0.186 0.067 0.016 0.067 0.076 0.001 ? T
Standard error of mean(z)
2.35° 3.65° 3.00° 3.320 1.63° 247 2.50* 4.10° 3.00° 3.65° 0 _
3.25° 4.22° 4.06* 3.25° 245 2.37° 2.30° 3.28° 3.65° 4.00° 15 ’
433 372 3.06° 3.18° 245 2.46° 2.24¢ 2.86° 3.00° 3.30° 30 Blanching time (min)
> lastead B il - S5le
0.001 0.033 0.034 0.058 0.003 0.058 0.001 0.001 0.002 0.001 ? T
Standard error of mean(z)
4.03 3.61° 3.32° 3.23* 2.78 2.27° 2.00* 3.67* 232 3.48° Smin @ 95°C )
- OO 05a,9%aly by,
4.63° 419° 4.00 3.25* 2.75° 1.07* 2.03* 3.60° 3.74 4.04° 15min @ 85°C
400° 366"  3.3% 3.25 2.84 2.0 2.00° 3.620 234 343 25min@ 75°C " asteurization method
> lastead B il - S5le
0.018 0.028 0.068 0.016 0.032 0.034 0.016 0.041 0.005 0.089 ? T

Standard error of mean(z)

St doy0 O gehan 5o o e (gLl GBS Wl cilo (LS Bgym o5 Jled yb e gy e ol

Values in columns with different letters are significantly different (P < 0.05).
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Fig. 1 Principal component analysis biplot on properties of hazelnut milk samples.
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Table 4 Pearson correlation coefficients between characteristics of hazelnut milk samples

G.G\ Q.C....c QFPV ch.ﬁv_ Qrwup ?Lo Qvu“ _o.r_o S ?Lo ] ?Lo Qﬁr ?Lo 030 Fug_ fﬂ.c
Overall Acceptance Mouthfeel Oily flavor ~ Chalky flavor  Cooked flavor ~ Roasted flavor Bitter flavor Taste Aroma Color
0.015 Aroma
0.766%  0.170 o5
Taste
-0.246 0453  0.385 el
Bitter flavor
0.796* 0177 -0487  0.747* S5 el
Roasted flavor
0.210 0.446 -0.469 -0.339 -0.202 " el
Cooked flavor
0.645 0.304 0.754* -0.389 -0.434 -0.147 7 pob
Chalky flavor
0.269 0.020 0.039 0.417 . -0.084 -0.075 -0.264 95 prb
Oily flavor
-0.137 0.399 -0.291 0.114 0.250 0.348 -0.008 0.088
Mouthfeel
Overall WJTR
0.255 0.097 -0.272 -0.385 -0.383 -0.258 0.916**  0.902** 0.003 o
Acceptance
-0.018 -0.599 0.771* 0.059 0.324 -0.228 0.064 -0.196 -0.033 -0.550 b
0.279 0.238 -0.579 -0.190 -0.166 -0.714* -0.686* 0.237 0.416 -0.423 a
0.310 0.073 -0.116 -0.370 -0.475 0.515 0.184 0.417 0.331 0.915** L
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Table 4 Pearson correlation coefficients between characteristics of hazelnut milk samples

B iy S plual (Sl ek (25 b Sy el syt oalo b w2k o Log 5y
Overall Acceptance Mouthfeel Oily flavor ~ Chalky flavor  Cooked flavor ~ Roasted flavor Bitter flavor Taste Aroma Color
4559509
0.353 0.351 0.471 0.149 -0.345 -0.670* -0.229 0.123 0.228 -0.656 Viscosity
-0.169 -0.032 0.305 0.433 0.431 0.783* 0.821** -0.073 -0.387 0.500 chwbvs 09
Specific gravity
-0.814** -0.181 -0.398 0.160 0.423 0.609 0.305 -0.582 -0.787* 0.339 r?_fx.r... CnVF
Stablity index
-0.551 -0.086 0.076 0.024 -0.056 -0.434 -0.339 -0.590 -0.549 -0.646 ﬁwgws &
S
0.560 0.064 0.712* 0.294 0.077 -0.004 0.391 0.344 0.470 -0.087 r_mc.v
at
0.407 -0.081 0.815** 0.386 0.230 0.049 0.491 0.174 0.291 -0.117 858
Protein
0.399 0.222 0.413 0.649 0.439 -0.317 0.278 0.118 0.256 -0.448 Salz osle .
Total soluble solid
-0.041 0.304 0.329 0.919*** 0.659 0.431 0.848** -0.161 -0.209 0.078 P,Lt.pwz_
Acidity
-0.203 -0.299 -0.671* -0.478 -0.113 -0.587 -0.821** -0.219 0.099 -0.274 pH
MCH AR WA LA IPWA S SVA VA o - PR PP CE N Rt SR I ST L SR WP ) LIP3 L W VIPRWER: J FREST) JOF-

* p<0.05; ** p<0.01; *** p<0.001.
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