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Effects of speed and time of wet milling on properties of dietary fiber

powder from pomelo’s albedo
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Abstract

The aim of this research was to study effects of speed (16,820 18,220 and 20,220 rpm) and time
(1, 3 and 5 min) of wet milling on physical and chemical properties of dietary fiber powder prepared from
pomelo’s albedo. It was found that the milling speed had more effect on the powder properties than the
milling time. Increasing of milling speed caused an increasing in L* value, oil holding capacity, water activity
and insoluble dietary fiber content but reduced water dietary fiber powder including, L* value of 97.29, yield
of 11.40 %, water activity of 0.207, moisture content of 7.84 % on the wet weigh basis, pH level of 5.10,
water holding capacity of 14.50 g water/g dry matter, oil holding capacity of 2.38 g oil/g dry matter, insoluble
dietary fiber, holding capacity and soluble dietary fiber content. The prolonged milling time caused an

increasing in oil holding capacity, but decreased water holding capacity. Wet milling of pomelo’s albedo at
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high speed for 1 min resulted in acceptable physical and chemical properties of soluble dietary fiber and total
dietary fiber content of 44.57, 35.45 and 80.02 % on the dry weigh basis, respectively. Thus, wet milling at
20,220 rpm for 1 min was an appropriate condition to be used with other steps in production of dietary fiber

powder.
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Table 1. Effects of speed and time on L* value, yield, water holding capacity (WHC) and

oil holding capacity (OHC) of dietary fiber powder prepared from pomelo’s albedo.

Physical properties

WHC

Factor . Yield ™ OHC
L value ) (g water/g dry (@ oil g dry matier
matter)

Interaction
speed x time (min)
Low x 1 97.02 £ 017 1071 % 0.37 15.09 + 0.19° 2.09 + 0.06°
Low x 3 97.031+0.19%  10.66 £ 0.91 15191+ 0.15° 221+0.12°
Low x5 97.031 044 1062 £ 0.93 1437 £ 032%  232%004°
Medium x 1 96.94 +030°  11.09 £ 0.84 1569 + 0.35° 234+ 006"
Medium x 3 97.07 £ 0.18° 10.97 £ 0.78 15.28 + 0.25° 2.36 £ 007"
Medium x 5 9723 1£026°  11.08 £ 0.28 14.06  0.05° 2.42 1 0.08°
High x 1 9720 £0.19%  11.04 £ 0.63 1453 +0.34° 2.38 £0.05 "
High x 3 9750 £ 0.31°  10.84 = 0.76 14.34 + 0.31% 2.39 1 0.08 ™
High x 5 97.04 £0.17™°  10.92 £ 0.38 13.65 = 0.21° 2.51 +0.08"
Speed
Low 9703+ 028"  10.66 T 0.68 14.88 + 0.44° 220+0.12°
Medium 97.08 £ 027"  11.05 % 0.59 15.01 £ 0.75° 2.37 £ 0.08°
High 9728 +029°  10.93 * 0.54 1417 + 0.48° 2.43+0.09°
Time (min)
1 97.08 £ 027" 10.95 + 0.59 15.10 + 0.56 227+ 0.14°
3 9720+ 031"  10.82 £ 0.72 1494+ 050° 232+012°
5 9710+ 032" 10.88 £ 0.56 14.03 + 0.37° 242+ 0.11°

Note :- Each value shown in the table was an average of 3 triplicates + standard deviation

- a-e were means within a column with different letters which were significantly different (p= 0.05)

- ns was not significantly different (P > 0.05)
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1.92 nSunaTAanI U aENIURS anwdne (iBan, 2546; aAisniY, 2549; Chau et al., 2007)
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\WNAINALEA (stabilizer) lunAaAmsia1nIndludugs uaznAadusiomnduddatu 1gu
Aa % 6 Aa [ 6 a > (% a v o % o ¢ ad e
WAaATiuuNay nianmriue uaznianmeilansanddadi idudu (unial uazgniild, 2551;

Jozsvs wazatwe, 2553; Kuntz, 1994; Garcia et al., 2002; Fernandez-Ginés et al., 2004)

3.2 HazaIANLS ATz EzAT Ikn1Tualllandaanian1staN VLA I8 M THIDIN
waanlndula
NavaInTzuInMILadendaantaniaadvaaduleairisue laun dnelaesuanii
(a,) USUN04AINT 1 (moisture content) WazAnT2ANULTUNTA-LUE (pH) URAISS Table 2 §2%
nafiddoUSunonauloanms (dietary fiber) Laad6s Table 3

aaa

3.21 Jaaasuannla
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ﬂ'namaimaﬁ‘?ﬁmaommuﬂuﬂaé’mﬁﬂﬂmﬁwamwaaai’mmn@iaqmmwLmzmnm

o

6 '

LRUVDINRAA AT LNTIZANNTUIWNAA A M 8191 LazATaLnaswannaaazyinlwiAans
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wasuulasasljiseimaaiiniaininaiguasgaunis smLﬁumm@wmimamnm«mmmi
1 = aa =4 3 njl' 1 U A £ a 6

Wiy (e,  2549) :nnsAnaIIRnLIn idwloamisisanddanludulaidneiaes

aad ci

LeAfiifiafoagszning 0.185-0.214 (Table 2) MIndANalnaiianfiiddiaztisdaaiynisiy

a o [

e v &, § L Qq// a aaAaa A
INBINIANTUN E]’]%’]ﬁl‘ﬁ%’l%’ﬂ% WHaINEINITNAARID L EJGﬂ’]SLﬂ@]lJQﬂ?EﬂLﬂﬁLLﬂzﬂ’]iLﬁ]iQJ}

12998un3d lasydunidnnrfiaaznyanisaiydenindiusiannisid1teinasuaaniidirinny

w3adnin 0.6 (e, 2549)

3.2.2 dSunmanuzn

= LA ' A & o AV o
auTazTzoza unsuatdan luinad 0 US N1 A N T WY 8 9L U L8 AW TNIN ba

=) 4 1 { 1 v A 1 { v 1 a
(p>0.05) lasuSmanududdaiusznitiosas 7.61-8.26 (Table 2) TadfildganindTunm
AMNTUUBILEU LY DIWITHIINNANFUD HIRIY MNFNRIUTNAT NNFUENad uaztlfanlusy

> g/ &/ A 1 H ] Qs 7 o L a w

Iawuﬁ:mamm Tafldnafuyinnusesas 5.20, 5.22, 5.67 WAz 5.63 N1 (8A3NH, 2549)
azha"[sﬁmuﬂ%mmmw%umaaLe%”ulﬂmmimmnmsﬁﬂmﬁhﬁﬂhafqu"l,ummw‘fﬂ%mmmm%u
Y { a v a ¥ o v . P2y
Y2 ILFW LM THINHAA LUNIINTAN fa USunaanududininiasas 9 (Larrauri, 1999) 49

1 1 a a o v v { a v Qs &/
WITTIURANIILITIEYD aaﬁ;auw%‘ﬁm LLazY]’ﬂMLﬁulila’]‘ﬁ’]iwdﬁNﬂ@lvlﬂﬁaﬂic!ﬂ’]‘iLﬁﬁJiﬂH’]HW%%%

323  ananiuwnsa-lwa

27N Table 2 wWui1 anaSazszazanlunsuadon ludnadad1szauanudunse-
WavadldwlaaImINg (p>0.05) Iﬂﬂﬁ@hiz@”umwLﬂuﬂm-mmaﬁﬂagszudw 5.08-5.10 L&A
1 dwlsamssnniddanluduladsutiadeusiniensa  esiumsiduloamingn

= v a 04 [3 = ' ' ' o
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NN aMINLES LRl a1 TRI N Ranludula ag1elsAauan szauaNLTI RN IA-LUR
YDILFW LY ATRITH mnmsﬁnmm%’aﬁﬁmgaﬂfhLﬁulﬂmmimmnmﬂ&mﬁmm’m uaztilaan
Y L% X & ' { Ve o ' e ' o
luauiawufmnmm FINANDRULYINNU oAz 4.85 WA 5.07 AVNAIOL WANAIGINTLEWLE

o s & v A &L A A Y
ANWITHIMNNINFURIUUING WRZAINFNENDI TINAdNaduinnUTasas 541 WAz 5.34
MURNGL (8N3NY, 2549)

Table 2 Effects of speed and time on a, moisture content (MC) and pH level of dietary fiber

powder prepared from pomelo’s albedo

Chemical properties

ns

MC
ay (% wet weigh pHns

basis )
Interaction
speed x time (min)
Low x 1 0207+ 0.01% 7.61 £ 0.05 5.08  0.02
Low x 3 0.178 £ 0.02° 7.73 1+ 0.23 5.10 £ 0.04
Low x5 0.185+ 0.01° 8.02 1 0.21 5.11 £ 0.03
Medium x 1 0.200 £ 0.01" 7.81 £ 0.03 5.10 = 0.04
Medium x 3 0.185 + 0.01° 7.92 +0.05 5.08 & 0.03
Medium x 5 0.214 + 0.02° 8.26 = 0.14 5.08 X 0.02
High x 1 0.207 £ 0.00% 7.84 £ 0.08 5.10 = 0.02
High x 3 0.208 + 0.01% 7.72 £ 0.01 5.08 £ 0.02
High x 5 0.204 + 0.00 % 8.09 * 0.20 511+ 0.02
Speed
Low 0.190  0.02° 7.79 £ 0.24 5.10 = 0.03
Medium 0.199 +0.02° 8.00 = 0.22 5.09 ¥ 0.03
High 0.206 *+ 0.01° 7.88 £ 0.19 5.09 *+ 0.03
Time (min)
1 0.204 + 0.01° 7.75 £ 0.12 5.09 + 0.03
3 0.190 + 0.02" 7.79 £ 0.15 5.09 £ 0.03
5 0.201 £ 0.02° 8.12 £ 0.19 5.10 = 0.03

Note: - Each value shown in the table was an average of 3 triplicates + standard deviation

- a-c were means within a column with different letters which were significantly different (p<< 0.05)

- ns was not significantly different (P > 0.05)
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3.2.4 Samdnlaainis

910 Table 3 wuinaNLSmazszza lwmsuadanlidantwasiudaUSunnnauley
21NN LU A UILAS LA HIMITNINNA ULATENTWATING aUSummaulyaIniINazanatin
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o v o AN Y a o A & ' ° o |a o A Y a
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= 1 v U { g‘ &/ o v v
aUNNALANNIN awalvngyLﬁﬂaaﬁﬂizﬂawauaulsmmiﬁa:mUmmnmu vinlwiauley

=} U ci a L= a £ n:i 3’ d U %]
amsedantdaanlusgulanuae ladUSu sl L1 M1INAZA1LINA0A TIRAAARDINUNIT
a o o 6 ni 1 £ U :/ a =1 o

NWITBRINTTIAIH (2550) inudn nsuadunuazdsdantamnnd 95 asrnimados azvi
IWiduloansnazapiufoanmn nIagnazdrieanidunnindnd Selwgaidoduloamns
ﬁazmm'ﬁ,’]mﬂﬂ’hmiu@Lﬂmmmza”wﬁ’mmqmﬁn“ﬁﬁaa ANNITANH LA TIH WLITLFW e
mmsmmﬂLﬂﬁaniuﬁu‘[aﬁﬂ%mm&u&lmmmsﬁvl,;iazmﬂﬁﬁaglu*’ﬁ'sﬁaﬂaz 42.80-44.57 L&l
mmiﬁazmmﬂwagﬂwﬁaa%’aﬂa: 33.92-35.87 WLA% Lé”ulﬂmmsﬁmmagﬂumﬁaﬂaz 78.08-
80.03 I@Ummﬁﬂumiumﬁumzﬁuga Wwaan 5 uaz 1 win azvinlwuSunonsulyainisn bl
azanein @wlaamInazanei wastuloaiwminue lluandrsnuagadvedagniaia
(p>0.05) wananit wuinduluarrisusnnidfenlugulafvsunmduloanisnasansinnag
LﬁulﬂaﬂﬁﬁiﬁdﬁuﬂqdﬂjﬂLﬁ%ltlﬂ’]%’]iﬁ‘lﬁﬁ]’mLﬂﬁaﬂﬁ/&l watda (Espachs-Barroso et al., 2005;
Sudha et al., 2007) tHasnniduloamsnsnnidienludulafivTinonduloamnazaisiiigs
K A o o o L% 1 a [ 6 a'ld [ 1 d'l d'l
FeianurazaNd R IUTN T I ua un g u I UNE A A W 2RI TN AR N HIHSLAAD LW LATAIA Y

uazloanIn (udu (Mnen, 2542; wwial uazgnidd, 2551)

3.3 an1snmanzan lnnisuatlanivanisuandwlaainisusannildanlndals
WWaANEINATAIANNLSILALTE LA AT T anda g N AN S AT NLAS LA DU 9
wWuloannitnsanidfanlugula annvuiinmsaatdangnznlflwnsuatdunilvauiae
' A o & v A A A v o A A a
@199 vaInfanmsiiduloarniInenanga Lwaluwl,@Lauslslmmim‘nuqmmwa LASLRNN
fsun Ul aS A a AW 19T Lo NALEaIAI Table 4 LﬁaomﬂmmL%ﬁ:@”ﬂ;ﬁﬂumsm
donldanudvesguainiduloaimiswandngaludiudag gandianuiiszdudiuag
o A A & \ A % A A9 o A
2aunad laudaud 6 A9 AL INUIzuzIalunsuaden Wuwian 1 wif Nlradnan
pasgmNmERlsamIHINANgaluduag g gandizezawu 3 uaz 5 wifl lasdianud 5
&< o & A A o A = o ~
A9 adnuwrAzNmunzanlwnsualdoniadanlugula da ANuITzaugd Wwan 1w

insnnihldlaidulvamnandguninlasnindudig 7 (Table 4)
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Table 3. Effects of speed and time on insoluble dietary fiber (IDF) soluble dietary fiber (SDF)

and total dietary fiber (TDF) content of dietary fiber powder prepared from pomelo’s

albedo.
Chemical properties
SDF TDF
Factor IDF
(% dry weight (% dry weight
(% dry weight basis)
basis) basis)
Interaction

speed x time (min)

Low x 1 4324 + 032" 3580 £ 0.88°  79.04 066"

Low x 3 42.80 = 0.36° 35.86 + 0.62° 78.66 £ 0.7 %

Low x5 44.04 + 0.68 ™" 3472t078™ 7877 +139%
Medium x 1 42.96  0.44 35721 045" 7867 £057%
Medium x 3 43.54 + 0.38 3587 £0.15° 79421+ 049%
Medium x 5 43.71 + 032" 3532+ 018"  79.03t047%
High x 1 4457+ 0.40° 3545+ 022 80.02 + 0.58°
High x 3 44.16 = 1.09 ™ 33.92 £ 047° 78.08 £ 1.55"
High x5 4427 £ 1.09% 35.76 + 0.59° 80.03 + 1.13°
Speed ns

Low 43.36 - 0.68" 35.46 + 0.87" 78.82 1 0.88

Medium 4340 + 047° 35.64 + 0.35° 79.04 £ 0.55

High 4433+ 0.82° 35.04 £ 0.94" 79.38 = 1.40

Time™ (min)

1 43.59 + 0.82 35.66 + 0.53 79.25 1 0.80

3 43.50 = 0.84 35.22 = 1.05 78.81 = 1.07

5 44,01 £ 0.70 35.27 X+ 0.67 79.28 1+ 1.09

Note : - Each value shown in the table was an average of 3 triplicates + standard deviation

- a-d were means within a column with different letters which were significantly different (p< 0.05)

- ns was not significantly different (P > 0.05)
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Table 4. Properties of dietary fiber prepared from pomelo’s albedo between optimal

conditions and selected condition.

Properties of dietary fiber Factor
Value at high speed
prepared from pomelo’s Time value
Speed for 1 min
albedo (min)
L value High 3 97.50 97.29
Yield (%) Medium 1 11.09 11.04
Water holding capacity
Medium 1 15.69 14.50
(g water/g dry matter)
Oil holding capacity
High 5 2.51 2.38
(g oil/g dry matter)
Water activity Low 3 0.178 0.207
Moisture content
Low 1 7.61 7.84
(% wet weight basis)
High 5 5.11
pH level 5.10
Low 5 5.11
Insoluble dietary fiber
High 1 44.57 44.57
(% dry weight basis)
Soluble dietary fiber Medium 3 35.87
35.45
(% dry weight basis) Low 3 35.86
Total dietary fiber High 5 80.03
80.02
(% dry weight basis) High 1 80.02

4. d91

anuazszoznan lumsualdondnadasuianinenon wiasmaadvasidule
pwsnafiana laanmaonludula lasansfimunzanlunisuadon do anusy 20,220
sou twan 1 Wit lasdulgonvinediledden L winiu 97.29 mmmmsa‘lumia‘j&lﬁwwhﬁ'u
14.50 n3uindansuaIB N IuRa mﬁummin‘lumiiuﬁw‘“uwhﬁu 238 nsusnaudaniu
fatnIuts USinonduloanvnaf lasaainyinnusesss 44.57 USunoaduluamsiazaissin
WinduSouas 3545 wazdSunanduloamisranuairinnusouss 80.02 Tapsinwinus o
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