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EFFECT OF PROCESSING PARAMETERS ON LYE PEELING OF GUAVA
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KUSUMANT LERTCHANWUT ADVISOR
1996

ABSTRACT

The effects of Sodiumhydroxide concentration: X, (3 -10 % w/v), temperature :
X, (30 - 50 °C) and immersion time : X, (1 -9 minute) on Lye Peeling of guava were studied.
Response Surface Methodology was applied to determine the optimum condition for maximum
peel percentage. The second order model was fited to describe interrelation between peel

percentage and those three independent variables as followed : -

Y = 226193 X, - 43886 X, + 1.5546 X, - 0.7004 X,” + 0.0721 X,
-0.9366 X, - 0.1449 X,X, + 0.676]1 X,X, + 0.4465 X,X,

where Y is the peel percentage

The Coefficient of determination R’ is 0.9797 .
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2.7 35mmlennlaen

FEnrdenudenutseeniilu  @afine ¥aedny | 2536)
- msdennasndaviie (Hand Pecling)
- mtennldendaso (Boiling water or Steam Peeling)
- mstenulfendromsududla (Freeze Peeling)
- fsdenufendanitleu (Hot water Peeling)
- msden)denTav]dnse (Acid Peeling)
- msvennfendasadv (Flame Peeling)
- msdeniiendviniesdns (Mechanical Peeling)

- nisdenldendlsarsara1vdis (Lye Peeling)

2.7.1 msdeniliendauiie (Hand Peeling)
S

dunsdennfenuuuusniiunllugacnssy - fafildecgresnuuyldinne
aufumslfouduiagavudozede  donldluadifiussougn wiedie19aufana g
dpvnzusuun  Wannsonudenmsnssnunssunnveaniesdins1d wie lizusonude
el $lunsruaunsdenafenld msdennldendasiion weildiumienaiuves
udanaudaunsoinn sy Tentld  sendunsdennlfendaeiied esnendaudili
deansdu 5y §2 fu eenindeufu Turnsierniinsdaudeinldas uaziion19ms

tennlden niedudminandsegeinns 14inseadns

Add”ﬂ Y 4
iR fle
- fingangugs annsaldiudnma 1 1dnareriia Tarlisaia

- 1¥g1lnseid1o q

14 L4

- tieendendaseniniunlden awrsorinunlfseTenTlden wu 11, i

avmoy uaze SRl



12

-2}

9/ =t v - o 3
uaniiverdegmiiounu fie
C4 s 9 a -~ oo, a o~ :l o 9
- oulmivesdnna il ifafAso iunsiAafimavesdinuassa'ls
- U9aTINsYiNTUM

- foeldussnuge unsdestemmsuumunnus s ludnugann

4
aniuilegiu lugammnssunalinseilesda hiflon 1433 nsendend eile e

sovium ldnsdennlasndlsmisazaisuny
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2.17.3 msdenilfendran1susuda (Freeze Peeling)
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2.7.4 maennlaendaeriifeu (Hot water Peeling)
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2.17.5 mavenldenlasl¥nsa (Acid Peeling)
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hydrochloric acid (HCL) 0.1%, oxalic acid 0.05% citric acid 0.1% W38 tartaric acid 0.1% ASA9
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2.7.6 msvenulaondaslarly (Flame Peeling)
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2.7.7 mseniliendBinTeedns (Mechanical Peeling)
mrdenildendamasesins umsveninldenlasendunsesile Minszesnuuuun
myizdimiviagAvudassiia (¥ nTestlennlfenduilzseNiFendt Ginaca Usznoudaely
a o g/ A0 o 9/ o/ : - ' < 9 o
fin smhndadanasiisvewadulzsa simiusiivienanvinalvguasvinaldndeunu
oy dhmihiinaduliidfenuazunuduilzse ngasenlonnanden q fu luiigassldng
o P - Ao
duilzsanilenulfenudalidnyusnsnszuennain
f7U  Mechanical peeler (Thundesiietlendeniimianislusunsduddidnyus
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v i 4 ¥
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L4 1 d v
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v ¥y 1 ’
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2.1.8 m3ventiendia61a (Lye Peeling)
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sy Sufusiavesinnall uﬁ'@1%'11’1§ﬂn?a‘1%'tnﬂiai‘]mﬂﬁaﬂ'ﬁnqﬂaan eiitionld
fie Tmdowlaasonled nie anldlanmey nie TuEsumsuaadsuthe msazaely
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Sulfate), TadasyTuTumauunnidusalviua (Sodium monomethyl naphthalene sulfonate)

unz TwiRon lanufiauunniauda Iiiug (Sodium dimethyl naphtalene sulfonate)
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Weunii Teasenlod uamsveuaaunsadiiasensinsa T1dhens
dnvazves Aoy lsasen loa welidnuaziiuinda q uazusse' 13 95 % NaoH &
vssglumsazaeszussgimmdudulsing 50% NaOH  nssuisniswdnlw@on
% e o o ¢ d o - 1%
lansenlya szussglunszilodifinamndenseludnyazees nlefidud TmAvueenlud"

P LYK ' o o o 4
FenrmduiuFsendn Wesidud Na,0 fu nlesidud NaOH tamedanIsied 2

M1519% 3. Relation of Sodium Oxide to Sodium Hydroxide content of

Commereial Sodium Hydroxide

Percent Sodium Hydroxide , NaOH: Percent Sodium oxide, Na,O
50 38.75
60 46.50
70 54.25
75 58.12
80 62.00
85 65.87
90 69.75
95 73.62
98 75.95
100 77.50
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2.9 anadady sz tazgumgi vesmsazasaig
anududuvssmsazaeaan 1¥dmiuna'ly sx1dYszum 1.5-2% NaOH ugsio1vse
9 g 9 J d’ e o sld' o o M o [] o M a 9/
T¥amududuinnndiil dmsy sa'lifign dmiufiants wuunsen uasiudSnlndee1d
aududuvesalszun 10-15%

910 J.G Woodroof (UN# 3 fruit washing, Reeling and Preparation)

- o . o ™ ) Y ' o o ]
« asdenuldenfiwdmivussynszilonzminass desldesazarsarudon Afiarnudy
U 1-12 % vean uslumsazaiouiu 60 Jund udiihidunaedlonsadasadudu

0.5-3% sslirfileniienudaiinunimddiaa
* dundennliien fiy dmfunsusuds uaznisiunty seldannanamdudugann
Uszanm 10% wazus Ay lumsazaeamnnudssinn 4 uii Tasgangiivesarahigend

63°C aauras lum1s 199 3

#1919 4 : Procedure for Peeling Peaches for Freezing

Alkali (89% caustic, 10% detergent, 1% wetling agent) 90 b
water 110 gal
Time in contact with slution 1-3 min
Time for air exposure and drainage 20-30  sec
Rinsing in water with gentle brnshing 30 sec
Dipping in 1% citric acid bath 30 sec

b

* gmiumstenndenueditla d2se1 uslitassiunts Steam wneu Wi 30 S

] o 13 1]
ngangil 80°C vimiuAgunauetiflalumsazagamaniinaundudy 10 % Hunar 2 udi 4

y v
guvgil 60'C winwih ldidunaied 5.0% citic acid seii¥msdenFenusyidal
dszdninmnnndl nsdennliendisniednsildlennidenusililla

910 Fruit Lab, USDA, Hondulu, Hawaii, USA. 1973
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f. 1 UHUAITNABBANUL Central Composite Design d1M5un15AnyIAM7

3 Ay
nsnAaeed seauvedls X

X, X, X,
1 -1 -1 -1
2 -1 -1 +1
3 -1 +1 -1
4 -1 +1 +1
5 +1 -1 -1
6 +1 -1 +1
7 +1 +1 -1
8 +1 +1 +10
9 -1.68 0 0
10 +1.68 0 0
11 0 -1.68 ¢
12 0 +1.68 0
13 0 0 -1.68
14 0 0 +1.68
15 0 0 0
16 0 0 0
17 0 0 0




fl.2 UAUATTNARBIIVY Box - Behnken Design @ m3un1sfinuidus

3 @auls
A1NAnedi seaudmls X
X, X, X,
1 -1 -1 0
2 -1 +1 0
3 +1 -1 0
4 +1 +1 0
5 -1 0 -1
6 -1 0 +1
7 +1 0 -1
8 +1 0 +1
9 0 -1 -1
10 0 -1 +1
11 0 +] -1
12 0 +1 +1
13 0 0 0
14 0 0 0
15 0 0 0
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ns3 ANMVNYY svimiinel¥a | viwin v
nanes | wesmsazaiw | gamgh | nm | %nfien | nlden nldendi
# NaOH (o) @) %) wanua | denldoie
(%wiv) ®3) (n3)
1 3 30 5 32.699 232,923 15.838 5.179
2 3 50 ) 98.811 258.683 17.590 16.501
3 . 10 30 5 134.685 228.310 15.525 20.910
4 10 50 5 143.535 245.622 16.702 23.023
5 3 40 1 1.296 302.487 20.569 0.266
6 3 40 9 107.372 226.845 15.425 16.562
7 10 40 1 79.276 280.887 19.100 15.142
8 10 40 9 209.970 305.708 20.788 43.649
9 6.5 30 1 8.095 230.383 15.666 1.268
10 6.5 30 9 102.906 225.942 15.364 15.810
11 6.5 50 1 70.369 242.519 16.491 11.604
12 6.5 50 9 208.083 294.445 29.022 41.663
13 6.5 40 5 129.942 321.080 21.833 28.370
14 6.5 40 5 132.908 291.419 19.816 26.337
15 6.5 40 5 137.017 282.261 19.193 26.298
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f.3 MsIRsran1mAnes 1asds Multiple Regression

fl. 3.1 Model fitting results for : % (Aenhvenesn'ld

Independent variable coefficient std. error  t-value  sig. level
conc 22.619311 20.05729 1.1277 0.3025
temp -4.388613 3.859103 -1.1372 0.2988
time 1.554581 16.802295 0.0925 0.9293
conc™2 -0.700453 1.134121 -0.6176 0.5595
temp”2 0.072106 0.076037 0.9483 0.3796
time™2 -0.936639 0.883363 -1.0603 0.3298
conc * temp ~0.14492 0.361541 -0.4008 0.7024
conc * time 0.676176 0.971363 0.6961 0.5124
temp * time 0.44648 0.330873 ' 1.3494 0.2259
R-SQ. (ADI) = -0.9527 SE = 27.394913 MAE = 14.287467 DurbWat = 1.478
Previously : 0.0000 0.000000 0.000000 0.000
15 observations fitted , forecast(s) computed for 0 missing val. of dep. var.
fl. 3.2 Analysis of Variance for the full Regression
Source Sum of Squares DF  Mean Square F-Ratio P-value
Model 217620, 9 24180.0 32.2196 .0002
Errot 4502.89 6 750.481
Total 222123. 15
R-squared = 0.979728 Stnd. error of est. = 27.3949
R-squared (Adj. for d.f) = 0.952699 Durbin-Watson statistic = 1.47809
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f. 4 Response Surface Plotting | Time constant

fl. 4.1 Response Surface Plotting i time = 1 min

X-axis minimum : 3 " y-axis minimum : 30
x-axis maximum : 10 y-axis maximum : 50
Number of x- axis intervals : 20 Number of y-axis intervals : 20

Function type : XY polynomial

Z = 0.617942 + 23.294587 X + -3.942133 Y
+ -0.700435 XA2 + 0.072106 YA2 + -0.14492 XY

fl. 4.2 Response Surface Plotting i time = 5 min

X-axis minimum : 3 y-axis minimum : 30
X-axis maximum : 10 y-axis maximum : 50
Number of x-axis intervals : 20 Number of y-axis intervals : 20

Function type : XY polynomial

Z = -15.64307 + 26.00191 X + -2.156213 Y
+ -0.700453  X"2 + 0.072106 Y2 + -0.14492 XY

fl. 4.3 Response Surface Plotting f time = 9 min

X-axis minimum : 3 y-axis minimum : 30
X-axis maximum : 10 y-axis maximum : 50
Number of x-axis intervals : 20 Number of y-axis intervals : 20

Function type : XY polynomial

Z = -61.87653 + 28.704895 X + -0.370293 Y
+ -0.700453 X2 + 0.072106 Y2 + -0.14492 XY



fi. 5 Response Surface Plotting 7 Temperature constant

fl. 5.1 Response Surface Plotting 1l temperature = 30°C

X-axis minimum : 3
X-axis maximum : 10

Number of x-axis intervals : 20

Function type : XY polynomial

y-axis minimum : 1

y-axis maximum : 9

Number of y-axis intervals : 20

Z = -66.7631

+-0.700453 XA2  + -0.936639

+ 18.2717

X

Y"2

+ 14.949
+ 0.676176 XY

fl. 5.2 Response Surface Plotting f temperature = 30 C

Y

X-axis minimum : 3
X-axis maximum : 10
Number of x-axis intervals : 20

Function type : XY polynomial

y-axis minimum : 1

y-axis maximum : 9

Number of y-axis intervals : 20

= -60.17492 + 16822511 X + 19413781 Y
+ -0.700453 X"2 + -0.936639 S + 0.676176 XY
fl. 5.3 Response Surface Plotting f Temperature = 50°C
X-axis minimun : 3 y-axis minimun : 1
X-axis maximum : 10 y-axis maximum : 9
Number of x-axis intervals : 20 Number of y-axis mtervals : 20
Function type : XY polynomial
V4 = -39.16565 + 15.373311 X + 23878581 Y

+ -0.700453 X2 + -0.936639

Y2

+ 0.676176 XY
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TMIAT_Moisture Content

v »
1. ASNINT Moisture Content UBIHTINIHA
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1.1 ASaiama Muewuswizilien +iile
1.2 @wgniiviun dunduldazidee
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1.3 Fuimin dish Tudinwa  (A)
o o M Y = o 1 N
1.4 Wdresnnduazidoaudl Uszam 2-5 a5y dlu dish
) y y
1.5 Faimin dish+sample Tudinra Wusihwmindeuey (B)
1.6 V1 dish + sample Toulugeuidiunat 2 ¥lue
Yy ¢
1.7 wasnmiwenningsy 191l dish Tada dish dene 131 idu
v Y 4
1.8 Fniin dish +sample Sudnan himinndsey (C)
y
19 Fnsieiuis1 - daniin sample Aoy a0

- % MC. Wb. , % MC. Db.

Tagnienn
U.Y. Sample (n'aua';u) = B-A
U.U. Sample (MA98L) = C-A
% MC. Wb. = {(®B-0)/®B-A)}*100
= X %
% MC. Db. = {(B-0)/(C-A)}*100

(X)7(100-X)

2. MINIA Moisture Content vauABnHTY nasnusluasazaIsn1e NaOH

P
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3. AMTUIA1 Moisture Content YBUHBATY naInuylumisazaionie NaOH
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