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Abstract

Lime residue powder, a rich source of dietary fiber (DF) and antioxidants, was used to supplement
pineapple juice in order to provide a new pleasant odor and increase the dietary fiber of the juice. The
effects of particle size (38-63, 63-125, 125-180 and 180-250 m) and concentration (1-5% w/v) of the
powder on the physical characteristics of the supplemented juice were determined. At 30°C, all samples
exhibited a pseudoplastic behavior with the exception of the juice suspended with a 1% powder comprising
particles of the smallest size range which behaved like a Newtonian fluid. An increase in viscosity was
observed for juices with larger particle sizes and higher concentrations of powder. The viscosities of the

samples increased significantly and all samples became more pseudoplastic after storage at 4°C for 1 day.
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2. 7 q gunsal uaziims
2.1 NMSASUNAIDENY

AaNLUN (Lime, Citrus aurantifolia Swing)
T zom Wuede A uaziewdesen aamiuain
Twh3aufigungil 95 °C fiunan 5 wiit e
1 uifusen udugninuzualy sarans Tado
Aaplsisonaz 3 TastvindeU3aas ww 30 wiil
§m31 WnnNzU 100, i 1sazanlnheNeae e
5 8 WOAAAMNIN WABNY 1TRsA1EfinIniune
gandnass ntfuininuzuIsUeFIBAIILA U
(Waring WCG75E Useinadu) iszduanaidisunan
2 Wit b luouudeiud

2.2 NMSASBNRI [EDIMNTINNNINNEU

dnnuzuuafiedesliseann 1,000 .
ndsuuana miueuuds uinhlusulugevasiou
(Termaks TS8000 Uszinauasig) ﬁqmwgﬁ 60, 80
uay 100 °C Swmeiusinmunnudusssiatiolag
aufegludeuaniou (Memmert 800 Uszing
LeDTNU) ﬁqmwgﬁ 105 °C aulghnminasitanmiv
Fulsinuanudy 28] Taslkanatu AThefian
tapninSevas 9 dahvminuie uANINNEUNIUHITH
Wuneuazudaiu 4 2ua lwn 38-63 63-125 125-
180 WAY 180-250 luATDY LAUSAUNIUATULATITUIA
400, 230, 120, 80 WAL 60 LY FIBLATBILENTUIN
(Retsch AS200 Basic UseinAiangau) ‘.U‘iiﬂﬂtl
2IMIRILAREIUIARLY e nAlugeasgiiileg
Noed LLa:LﬁU%’nHﬁliﬁqmwQﬁﬁaq

2.3 maw3eanh “uzse
419 “Ulz3a (Smooth Cayenne pineapples,
Ananas comosus Merr) 1% £p1@ Uaniden a1
LLAUNRINBDON ﬂ;'uIﬁLicflu%u"ﬂmmﬁn %u‘lf’]ﬁ')ﬂl,ﬂ%‘.ﬂ\ﬁ

Muszuvlalasan (Sakaya, 4104, Uszndlng) o
Vssnauwesudeitazansinsiovan (Total soluble solid,
TSS) uazdn pH Tuih “Vilzsndondoiunsnladnes
(Atago N1 Uszmadidu) uaziadesia pH (Tiv
Rheinland CG 841 Uszinalwassiy) auasy lag
ANt “Vzaalisien TSS aglurag 122-14.2 aeen
uinf uarA pH aglutae 3.74-4.00 fowiinnin
NEUTIHIYNATS

2.4 MsA3ENTh “UYzswn WlEevsHe

Tseloavmsnszunn 38-63 luasau Usuna 15
n. avluth “Duzsm/5anns 285 wa. finaudipAmuE
1,000 sausaudl Hutian 1wl ﬁqmwgﬁﬁm
30 °C) niuilun wisladuzesnas (Waring
32BL80, YaxmA MiFawN3nT) ANEITEauLlIUNaTe
Hunan 5 wiit wleliAade Wi Aideudu wigu
FBtNFIBLATOTEN (Heto SB-29-A AT Ustind
Lauan3n) figrungdl 65 °C fiANasa 80 sausaunil
fiunan 10 Wit sliiAansdinhedoifuiisesle
81113 (Full hydration) faatiwiildasdanadaduly
pmMInedoEar 5 wiNfpd unilvaniiaaedan
1 “wlzsaediuanudaduzadlumaneliiu 3
uaz¥onaz 1 ANy ntun wels “Ssdnedl
gungdl 95 °C ue 2 wift Tu3ssiwgauns
gunpd mi«gﬁfmrjwmmz%aﬂummwm FIENGIN
wmdegweenidu 2 ' uniaildianginTa
mslvafigungfivies (30 °C) wazdn unilahly
Fulingamgd 4 °Cc Wuna 1 wdnhwnie
wqﬁnﬁumﬂmﬁqmmﬁ 4 °C INhmMmease
Fugudn uiwasusuesesluemsnedu 63-125
125-180 WAL 180-250 lNATBU MNENFL
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ﬁnmwqﬁnssumﬂwmaoﬁmmaﬁﬂ RGIER
W Nlpamnslasldiedasinaamin (Haake VT500
UseinALeasu) Tﬁﬁmguwsans:uan #in NV 0
anamiadegefidanudaduluamsnsdosas 1
uasyinyunenszuanzila SVI wiuinanunile
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fagniifianudintuaslamanedesas 3 uas 5
Tidmsudou (shear rate) Windudous 0 fv 500 sio
At aelu 3 wiil Tasadvangungddiegnlu
32739 IAd 30 war 4 °C MNEGU

2.6 MIMTUIABYANA

i’mumagm%aﬂammwo (FDENLLTAN)
WRTIUIAT DS LEDIVNTHILE BN uagj“[uﬁf'] “Yuzsa
(Fadradun) ﬁ’;ma’%aﬁmmmaqmﬂ (Malvern
Mastersizer S, MS15 (dry), PS65 (hydrate), U9zine
fonge) Heldvdnn1sraen1anTsidvred Sawes
¥nsneaas 3 1 fngededuisldtas 10 dy
20 n. uazdeghdonldtias 80 wa.

2.7 msmsziusinaluaans
mimﬂ%mmﬂlﬂmmsﬁu’awW (Total dietary
fier, TDF) loomsiazaisd wasloamnsiils
avaetn 1938 Enzymatic-gravimetric [28] S933414

Sopacloomnsnazaiwi, =

((Uviinaeg

wulzdioan-ozlue fivuanudou (e Sigma-
Aldrich, Useinaieassiu) teaiiatauudieliiiaieg
nfudouiiad1edinlysfe (Protease) WAy
az\l,uiangiﬂ’?ﬂ,ﬂ (Amyloglucosidase) (8%a Sigma-
Aldrich, Ussimnaieasiu) ierdalysiuuazuih 1
faglunsasld upesluemsfiliazaimi &1
Tﬂmmiﬁ\lu’azmaﬁwﬁwﬁwnﬁu@u 1l 91nns
neoeiin afuth&esfnemusadosay 95 Y3ana
4 WipesUsuastiug u,a”’ﬂﬁmm%auﬁqmwgﬁ
60 °C iel# wasluansfiaraistildnnaznau
wnznauiildlusuuidlugevasiou (E¥e Memmert
800, UszineLesii) figaumad 105 °C aurhmiinasi
WM sazilsauliis Kieldahl wazdiasesd
Usinaudihlaswdetnsluimmniigungil 525 °C
(B8 Neyo 2-160, Ussine nigaLNENI) ANAINY
(AOAC, 2000)

um‘smsﬁ’m’;mﬂ%mm‘lﬂmmsﬁa:mmf'lLL@:TEJ

NIRRT AIEUN 1L ARt

ufimde - TUsfu - 18) - wuas) x 100 (1)

Sorarluovinafiliazaiain

wazUsunalyemi e nuaiafURaLINTE NI
Usmnadpomnsiiazareiuasloamsiliazarei
2.8 MIANALINUIWARY

NANZUNT @ 5 N WIBLEeWNSHe 1 n. 81 AR
weRudie nIalalasrassnanuidndu 0.05 Tuans
U33a5 30 sa. tfuaan 60 wiit figungi 90 °C Taw
nu 1sazaeetedaiios amfuitlinfuiigumgd
ﬁaaLLa:ﬁﬁlﬂwquwa‘iﬂaLmn%uﬁfmmwm%a 2,700 xg
funan 15wl figmgll 25 °C iy “uiiuendu
ar;jﬁmuu‘l*'i wararaeadlu 2-propanol ffiU5ans
WNAU MINNTANAZNaULNARAUAIENTUSY pH
rsazanediu 35 fivld 6 w1 sasaluv
W3EEIBAINISY 2700 xg Bnase Wuan 15 wadl
flgungf 25 °C ieusniwafusaNan ntiuthly
azanelu 2-propanol na%e naudurian 1 o, 1

YIANNAIDE

Tuvyuindssdnadeil 2700 xg Wua 15 wni 1
gungll 25 °C yhmsazaumadufivenagfiuuu
URZAzANEAdlY 2-propanol %’lﬁn 2 ﬂ%v'\‘l Qﬂﬂﬁuﬁﬁd
ufiuenléding 2-propanol U3nes 25 wa. 1l
vawABediAmEy 2,700 xg unan 15 il
gaumpil 25 °C (fiu uianaznauuazilauuied
60 °C Jutaan 5 .

29 n5in”

o

AR " 29AIDENAIYTEUY  Hunter Lab #ng

a a o

(3B Juki Ju JP 7100 Uszinadii) Tae

a

1A389n

' I v o G4 = =
F89UAN T LU WaN® L, a UWRS b oIl AN
AN 739 (Lightness) AnNuuag (Redness) way

AnNuwdeg (Yellowness) 2899819 ANEIAL
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av a

NI0BNLUUNNINAaDITasUITatiduLLY
Full factorial las@nuiwazasnnniduduzasnin
NTUIMY 3 TEAD (Fapaz 1 3 uar 5) JUINBUNIA
Toamnswe 4 se@u (38-63 63-125 125-180 WAy
180-250 lupsau) uazguunad 2 STAU (4 uas
30 °C) ﬁiawqﬁni‘mms‘lmmmﬁw “Vdesan NN
NZUTIRG FNTNARDITITNA 3 T1 LaznsIATIEH
m%iw\‘nmﬂumLaﬁﬂLLazmmmLﬁmmummgﬂu
NN

3. HANIINAADY
sUIATBIEYNATDSlua M IHINAIINNNIFAN
ataLfind (Full hydration) Tuth “uuzan u aolugUi
1 W*U’jwaqmﬂﬁmmﬂmﬁuaﬂwﬁ’mLauLﬁmmné;u
ﬁﬁ‘lﬁﬁuﬁaaqmﬂ (57 1) $1udFefisuNn wudnle
gmsfidiwaiudupdUssnauysniuNIn 1w Peach
pomace [21] fidnsuasi (Swelling) ity
gIBug  wsuninuzunameildlunimaasi

Usznavusig
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nnayma (luasau)

Ul 1 msnszaneszeseymezadlueslun “ulzsnnmumeyaENiuseg
(®) 38-63 lumsou () 63-125 lupsou (A) 125-180 luAsaU LAY (x) 180-250 luAsau

719797 1 2UABUNIATEDWMNIMINBULATIAIN 1T “ulzan

snansunsesau (lunsaw)

FUINBYNALAREY
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38-63 94
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\WARL 24.65:0.88 N./100 n. Uwiinude ilsean
13UsznaunguiwaRniAady Hydophilicity 9
%wmmmagmﬂﬁmuﬁw VAIINLAANTT é:uﬁﬂaﬂ'w
Wniugaiu zfinarangAnssunsivazes Modg
ilosaneymedifisunelnaiu azdanems v il
SnasiaAANNnilazaateuanntwaRud
wiifidu 19ufineunila (Thickening agent) w3a
i l#Aaea 39 wwadewgAnssunsivazes
AU
gﬂﬁ 2 u aewgAnTsunisivazes “vlssan «
Tﬂmmsmnmnu:unﬁmumaqmﬂ warANNINTU
fineq figungd 30 °C musdiy FewgAnssunsiva
YDIFIBEN 1WITNDBUIBAIL WNIUNAAY (Power-

law) Gtl
-n

T =Ky (2

Tae?l 7 AD ws9LAU (Shear stress; Pa)
K @a @1 “Nuss “ndanuniia (Consistency

coefficient; Pa s")

Ao 9m32U (Shear rate; s™)

n fa AdsiingAnssunslva (Flow behav-

ior index)

AT 2 1 avAn “NsE “nEaamile (K) uag
AvpiingAnssumsiva (n) walapsau aelvifiudn
fageiinginssunislnauuuglanar fin (Pseudo-
plastic behavior) sniiufiFagvanudndulosas
1 maq’[ﬂmmiwaﬁﬁmumagmﬂLﬁnﬁ A (38-63
Tuasou) InwgAnssumslvauuuialadlsu (Newtonian
behavior)

mngﬂﬁ 2(n) 2z “anAAUAINNLYTUIIUDDY
ﬁagaﬁé’muﬁauﬁh (0-200 s™) Tostanziagied
anndnduiosas 1 avpumeTuIAv (125-180
uaz 180-250 luasau) defianadinduzasluans

wo”ﬁmﬂa\iﬂ‘smgmmLLﬂsﬂsauﬁanf\m aLfiwy
fugnaeymMaisiu illdesan fszduaiu
dadusaseymam Teemsmeisuaueymenig
Twnjnixﬁnﬂﬁ'sag“{uﬁ"} “vlesa M5 laidu
smﬁammaqm@fiammsm nalHA LI UT LAY
Tiwiuau usideliidnsndouindu aynasziin
mdaBoeiindvildnisinasudouiu Semaides
fevaymarilisyneadsudiléiesiu uas sua
Taanandaanay uananddenuindiofisaiy
dinduzasloamans wazeszuaeymAiengAingsy
nslnaifuay “snelddauiedu Usingniseiisle
WAudn ANududunazsunaseynIAlinafiaLs
wupgwite @y ey awnsaRarsantdaindeya
Tums9ft 2 uar 3 A1 K WAEANNVTEAUIING (1)
Windu Lﬁamwmﬁuﬁumaﬂﬂmmiwo”aﬁuuazmmm
symaluoInstnaiiu wsen n azanas Fovane
ﬁowqﬁnssumﬂwammﬁmsjwLﬂugﬂﬂwm Anufisdu
fefinanndedu 4 “uizsaiiianudadusadls
2MIIINNINNEUTI 3 Javiidn K uas n, W
Fughe Lﬁmmmnﬁaamaﬁﬁ'}muagmﬂmnﬁu Y1
Tom mﬁmﬁ’m:ijaqmmﬁuﬁu du g lily
Far119n1sina  detuaandadadinninndn
“Ylrsaw slamnsaiissFuanudiadudinia [22,
30-31]

usnaniiaw wuwsniunwsLLmauaaﬂmaaaqmﬂ
Toaamolutin “udysn desifunasinzesnaiu
Tumnuzunitazaseananiuszuy nfinainndes
waRui vty 25uinAania  (Thickening
agent) wazyhliiinaa Jonanunilaliiiuiagne
fotudsthuupuannznausesfonald Saziiniu
1gaTussuuiifidn pH a1 warfinnudeudafinng
RTABVBIWARY [32] nTinANNdNdusaInely
gstuh “plvse Sedlunisdinysanaunaiud
aranld 49 wnalaamiaoesi “Vlvsafindu
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dnsdau (s7)
gﬂﬁ 2 useduiinssrineotn “ulssaN NNNETUNIRG: (n) oAz 1 (@) Soway 3 (8) Sowas 5 ﬁmumaqmmﬁw
((®) 38-63 luasnu () 63-125 luasau (A) 125-180 luasau uaz (x) 180-250 luAspu) i grungdl 30 °C



217 19ITukaTWRIN 895, U9 31 atufl 3 nsngrAN-Tuseu 2551

A5 2 wazesANNdinduLaTIUIRBUNIATBININNEUINAD "N TnBAumile (K) LAz

Aeziinnslva (n) 289 “Duzaafigumgi 30 °C

anadindu (Sasaz) | sumeymA (lupsaw) K (Pa s") n I
1 38-63 0.006 = 0.001 1 0.964
63-125 0.069 = 0.015 | 0.640 = 0.020 0.842
125-180 1.186 = 0.001 | 0.324 = 0.001 0.819
180-250 1.581 = 0.288 | 0.441 + 0.048 0.637
3 38-63 0.170 = 0.061 | 0.864 = 0.069 0.990
63-125 0.378 = 0.226 | 0.774 = 0.096 0.993
125-180 0.486 = 0.075 | 0.734 = 0.026 0.993
180-250 0.732 = 0.146 | 0.684 = 0.030 0.997
5 38-63 1.325 = 0.149 | 0.676 = 0.015 0.994
63-125 3630 + 1.360 | 0.562 = 0.050 0.996
125-180 4167 + 1.199 | 0.550 = 0.020 0.994
180-250 5250 + 1.592 | 0.542 = 0.020 0.993

# = correlation coefficient

a5l 3 Anantlalanginaass 500 s7 BeSLURBNNZUTININ o

17 ”uﬂ:imﬁqmwgﬁ 30 °C

anudiniiu (Fasaz) |sunayna (lunsan) 7. (Pa s)
1 38-63 6.58E-03 + 0.0006
63-125 7.69E-03 + 0.0004
125-180 1.63E-02 + 0.0027
180-250 4.38E-02 = 0.0038
3 38-63 6.56E-02 + 0.0012
63-125 7.92E-02 + 0.0043
125-180 8.95E-02 + 0.0037
180-250 1.19E-01 = 0.0322
5 38-63 1.69E-01 = 0.0070
63-125 2.20E-01 = 0.0271
125-180 2.38E-01 + 0.0431
180-250 2.85E-01 + 0.059
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nwgAnIINnislnazein “udzsan aly
mvmmnmnmunﬁmumwmﬂLLatmmLﬁuﬁumaq
figungd 4 °C (Uil 3) wuh fataionanl a9
woAnssunslnauvuglowan fin Tapd K uazdn n
W AeR9mII1ef 4 9 “anelddn usedusndwde
audndusazauaasleasnefindy Taofiuwn
Tiinmdspdsiunanisneasdil 30 °C awSuuiiiey
A Kmaoﬁaazmmmamﬁqmwgﬁ 30 LAy 4 °C wuin
A K iisduageiie Aty Lﬁaamqmwgﬁm AN
niadIng (1) Lﬁu"‘ﬁuﬁqmwgﬁﬁﬁ (5791 5) pesls
fima @ n liwAsundasmugung
AN 6 U avanBuzIENn “UlzIe auldeu
Fiouiusegein “UULsan InMNNZUIRGTUNR 38-
63 lupsou ansdadudosas 5 30 Vizsafindew
fienusanuasudeiiasareldionn (Total soluble
solid) A1 pH uwazUSaauwadu Inddeeiunisse
uRaMIIA=iin “ulzan °'1L%ﬁ73ﬂ17‘iw§m1,°?mmsﬁw
(Commercially produced pineapple juice) Tan
Camdron wazAnz [33] uonandiin “uuzsaindes
feanamilalndifssiuafisesulae Jirarattananon
LRZANE [34]

Waduninuzunineacluth “vuvse  Suavili
Usanauzasudeiiazasldionunfingu uazal pH an
a9 iiasenesilssnovmssnnuzuRiitsim
vasudiiazasldiduesflszney uaznIndidencng
Tunnuzunfinailiianiswdsuudasen pH Tu
uzasluamsfiliazanstin Toemsfiazaneni uas
Toomnanonuaiindusgaiuldsaey WoRiansaun
Vsanalsamsionaalut “vizsan wloamisug
TuenAdeibsuifisuiundasusau wuiiflooms
901 enfiidu wedesdat Su ulsamsvilans
°1L%’«Jg'ﬂmnu:a:naaﬂﬂmmiﬁu’awm 1.46 n. ¢ 100
fiaddng [35] lesisan Suloomnaanduyiu misld
1 "Buazuotiila Foiluavnaonse 1.3 n/100 wa.
6o 100 uA. [36] wanandidadnloaimsudnin
“Viysafiaamidaiintusgredaey Sadunaion
"IJE)OE]‘Léﬂ”Iﬂ“ﬂﬂ\‘]ﬂﬂﬂNtu’]’JﬁIﬂ‘ﬁﬂﬁl’)’Nﬂ’]ﬂﬂ@LLatL‘Wﬂau
fiazanEepNNIINNNNZ U WAAN TR LERAN BT IAA
\Entiaw Feuansnelannia3aefinsialy wazmsiiisnin
wzuludh “vdzsavliannn d19peei “wsse
Wity anudu“d@en @) warasduwies (o)
\inTustnedaiay
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JUN 3 usadufinszyieion “plssan amnuzunIne: (n) Yesaz 1 (2) fewa 3 (A) FoBaz 5 NIUIRBLNIARIN

((®) 38-63 luAvpu () 63-125 luATaU (A) 125-180 luATEU UAT (x) 180-250 luATaY) M gaungdl 4 °C
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A5 4 wazesAaNnNdinduLaTIuInBUNIATBINMNNEIINIAD "N TnBAumile (K) uas

Adtinislva (n) 2e9u “vzInfigungd 4 °C

araudindu (Favaz) | sumeuma (lunsaw) K (Pa s") n I
1 38-63 0.020 = 0.004 |0.9378 = 0.043 0.983
63-125 0.064 = 0.048 1 0.813 = 0.119 0.926
125-180 1.400 = 0.773 | 0.348 = 0.131 0.654
180-250 2.782 + 0413 1 0.353 = 0.012 0.695
3 38-63 0.335 = 0.213 | 0.839 = 0.097 0.993
63-125 0.577 = 0.024 | 0.764 = 0.028 0.995
125-180 0.815 = 0.453 1 0.739 = 0.074 0.996
180-250 0.939 = 0.204 | 0.714 = 0.005 0.997
5 38-63 6.220 = 1.375 1 0.586 = 0.025 0.995
63-125 11.466 = 3.059( 0.519 + 0.028 0.999
125-180 19.844 + 1.115( 0.460 = 0.001 0.995
180-250 20.992 + 4.791)| 0.462 = 0.023 0.999

# = correlation coefficient

a5 5 ananiladsingiiaads 500 s' wesURnuzuInIN N

1 "uzsangumpdl 4 °C

¥ ¥
ANMALBNTU (DBAL)

WUINBYNA (lupson)

7a (Pa s)

38-63 1.40E-02 = 0.0008
63-125 1.78E-02 = 0.0021
125-180 2.08E-02 = 0.0020
180-250 4.02E-02 = 0.0050
38-63 1.07E-01 = 0.0109
63-125 1.27E-01 = 0.0108
125-180 1.42E-01 = 0.0215
180-250 1.51E-01 = 0.0249
38-63 4.53E-01 £ 0.0376
63-125 5.56E-01 = 0.0505
125-180 6.72E-01 = 0.0281

180-250

7.22E-01 = 0.0559
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= 9 o T Y o a YRy
AINN 6 AURNBIUSYBDIAIDENUN PULIANAILANNINNEUINIDUA 38-63 lNﬂiﬂu ANMNLTNDUIDERE 5

anuou 1 “uilzsa 11 "ulzsan wlpamnsSowas 5
USunauzasudenazanslsvionam 142 °Brix 16 °Brix
pH 3.84 364

Ysanaulpavmafiliazanain

0.056 n./100 ¥A.

164 n/100 wA.

USanulyamnsfiazaienin

0.02 n/100 ¥a.

148  n./100 A.

USanauluamsnaviue

0.076 n./100 ¥a.

303 n/100 ¥a.

U3unaunanu

0.0073 n./100 ¥a.

509

128 n./100 A.

anumtliadsing # dnsdau =
500 s™ (Ifl 30°C)

0.0036 Pas

017  Pas

a

L =2238 a=-146b =137

L =4071,a=-937, b=1747

4. FUNANIINARDY

NNSANEY NTANNTIMANLIIANNTALAL
mwmflwgimwm Anwaviwalin aleamaiindu
dafinaadaduuazauineymazadleaimsne 8n
wnwaduldazarwesnniainloamisnearnnin
wzuntfinaamilaliiubsalifeiofnaw
avslifurAnsuriiwald anwanismaaes aelw
Wunlee M IHInanaINNINNTUIMAINNTA UL
ansmbhssegndlituiesashuioingianale
o3 Jerahly ‘nawdniedecin anwlusséy
an WNIIuL

5. ARANIINUILNIA

owideildsumuganyuan  quiwugieingsy
uazimaluladurivznd (BIOTEC) uarAnzfiduze
ounszau  gudmaluladlanzuas? quvsei
(MTEC) fildamawiasnzilunisifiadesinaun
aunA

6. 1an 1991989

1. Fernandez-Lopez, J., Fernéndez-Gin’s, J.M.,
Aleson-Carbonell, L., Sendra, E., Sayas-Barbera,
E.. and Pérez- Alvarez, JA., 2004, “Lemon Albedo
as a New Source of Dietary Fiber: Application to

Functional Citrus By-products to Meat Products,”

Trends in Food Science and Technology, Vol. 15,
pp. 176-185.

2. Davidson, M.-H. and McDonald, A., 1998,
“Fiber: Forms and Functions”, Nutrition Research,
Vol. 18, pp. 617-624.

3. Thebaudin, J.Y., Lafabvre, A.C., Harrington,
M., and Bourgeois, C.M., 1997, “Dietary Fibers:
Nutritional and Technological Interest”, Trends in
Food Science and Technology, Vol. 8, No. 2,
pp. 41-48.

4. Larrauri, JA., 1999, “New Approaches in
the Preparation of High Dietary Fiber Powders from
Fruit By-Products”, Trends in Food Science and
Technology, Vol. 10, No. 1, pp. 3-8.

5. Schieber, A., Stintzing, F.C., and Carle, R,
2001, “By-products of Plant Food Processing as a
Source of Functional Compounds Recent Develop-
ments”, Trends in Food Science and Technology,
Vol. 12, No. 11, pp. 401-413.

6. Lario, Y., Sendra, E., Garcia-Pérez, J.,
Fuentes, C., Sayas-Barbera, E., Fernandez-LOpez,
J., and Pérez-Alvarez, J.A., 2004, “Preparation of
High Dietary Fiber Powder from Lemon Juice by
Products,” Innovative Food Science and Emerging
Technologies, Vol. 5, No. 1, pp. 113-117.



510 3 WITBuaziaLn ses. I 31 aiufl 3 nsngrAn-Tugeu 2551

7. Garcia, M.L, Dominguez, R., Galvez, M.D.,
Casas, C., and Selgas, M.D., 2002, “Utilization
of Cereal and Fruit Fiber in Low Fat Dry
Fermented Sausages”, Meat Science, Vol. 60,
pp. 227-236.

8. Attavanich, N., and Anprung, P., 2003,
“Dietary Fiber Powder from Citrus reticulate
Blanco Peel and lts Application”, Food, Vol. 33,
pp. 45-55.

9. Larrauri, JA., Rupérez, P., Bravo, L., and
Saura-Calixto, F., 1996, “High Dietary Fiber
Powders from Orange and Lime Peels:
Associated Polyphenols and Antioxidant
Capacity”, Food Research International, Vol. 29,
No. 8, pp. 757-762.

10. Grigelmo-Miguel, N. and Martin-Belloso,
0., 1999, “Characterization of Dietary fiber from
Orange Juice Extraction”, Food Research Interna-
tional, Vol. 31, No. 5, pp. 355-361.

11. Jaime, L., Fernandez, A., Martin-Cabrejas,
M., Lopez Andreu, F., and Esteban, R., 2002,
“Structural Carbohydrates Differences and
Potential Source of Dietary Fiber of Onion (Allium
cepa L.) Tissues”, Journal of Agricultural and Food
Chemistry, Vol. 50, pp. 122-128.

12. Jongaroontaprangsee, S., Tritrong, W.,
Chokanaporn, W., Methacanon, P., Devahastin, S.,
and Chiewchan, N., 2007, “Effects of Drying
Temperature and Particle Size on Hydration
Properties of Dietary Fiber Powder from Lime and
Cabbage By-products,” International Journal of Food
Properties, Vol. 81, pp. 318-329.

13. Miyake, Y., Yamamoto, K., Morimitsu, Y., and
Osawa, T., 1997, “Isolation of C-Glucosylflavone from
Lemon Peel and Antioxidative Activity of Flavonoid
Compounds in Lemon Fruit,” Journal of Agricultural
and Food Chemistry, Vol. 45, pp. 4619-4623.

14. Bocco, A., Cuvelier, M.E., Richard, H., and

Berset, C., 1998, “Antioxidant Activity and Phenolic
Composition of Citrus Peel and Seed Extracts”,
Journal of Agricultural and Food Chemistry, Vol. 46,
pp. 2123-2129.

15. Guo, C., Yang, J., Wei, J., Li, Y., Xu, and
Jiang, Y., 2003, “Antioxidant Activities of Peel, Pulp
and Seed Fractions of Common Fruits as
Determined by FRAP Assay”, Nutrition Research,
Vol. 23, pp. 1719-1726.

16. Cadden, AM., 1987, “Comparative Effects
of Particle Size Reduction on Physical Structure
and Water Binding Properties of Several Plant
Fibers”, Journal of Food Science, Vol. 52, pp. 1595-
1631.

17. Kethireddipalli, P., Hung, Y.C., Phillips, R.O.,
and McWatters, K. H., 2002, “Evaluating the Role of
Cell Material and Soluble Protein in the Functional-
ity of Cowpea (Vigna unguiculata) Pastes”, Journal
of Food Science, Vol. 67, pp. 53-59.

18. Figuerando, F., Hurtado, M.L., Estévez,
Chiffelle, I, and Asenjo, F., 2005, “Fiber Concen-
trates from Apple Pomace and Citrus Peel as
Potential Fiber Sources for Food Enrichment”,
Journal of Food Engineering, Vol. 91, pp. 395-401.

19. Fernandez-Ginés, J.M., Fernandez-LOpez,
J. Sayas-Barberd, E., Sendra, E., and Pérez- Alvarez,
JA, 2004, “Lemon Albedo as a New Source of
Dietary Fiber: Application to Bologna Sausages,”
Meat Science, Vol. 67, No. 1, pp. 7-13.

20. Wang, J., Rosell, C.M., and Barber, C.B,,
2002, “Effect of Addition of Different Fibers on
Wheat Dough Performance and Bread Quality”, Food
Chemistry, Vol. 79, pp. 221-226.

21. Grigelmo-Miguel, N., Gorinstein, S., and
Martin-Belloso, O., 1999, “Characterization of Peach
Dietary Fiber Concentrate as a Food Ingredient”,
Food Chemistry, Vol. 65, No. 2, pp. 175-181.

22. Vitali, AAA. and Rao, MA.,, 1984, “Flow



217 19ITukaTWRIN 895, U9 31 atufl 3 nsngrAN-Tuseu 2551 511

Properties of Low-Pulp Concentrated Orange Juice:
Serum Viscosity and Effect of Pulp Content”,
Journal of Food Science, Vol. 49, No. 3, pp. 876-
887.

23. Tanglertpaibul, T. and Rao, M.A., 1987,
“Rheological Properties of Tomato Concentrations
as Affected by Particle Size and Methods of
Concentration”, Journal of Food Science, Vol. 52,
No. 1, pp. 141-145.

24. Sanchez, M.C., Valencia, C., Ciruelos, A,
Latorre, A., and Gallegos, C., 2003, “Rheological
Properties of Tomato Paste: Influence of the
Addition of Tomato Slurry”, Journal of Food
Science, Vol. 68, No. 2, pp. 551-554.

25. Grigelmo-Miguel, N. and Martin-Belloso, O.,
1999, “Influence of Fruit Dietary Fiber Addition on
Physical and Sensorial Prroperties of Strawbery
Jams”, Journal of Food Engineering, Vol. 41, No. 1,
pp. 13-21.

26. Gorinstein, S., Zemser, M., Haruenkit, R.,
Chuthakorn, R., Grauer, F., Matin-Belloso, O., and
Trakhtenberg, S., 1999, “Comparative Content of
Total Polyphenols and Dietary Fiber in Tropical Fruits
Journal of Nutrition and
Biochemistry, Vol.10, No. 6, pp. 367-371.

27. Sun, J., Chu, Y.F, Wu, X, and Liu, RH.,
2002, “Antioxidant and Antiproliferative Activities of

and Persimmon”,

Common Fruits”, Journal of Agricultural and Food
Chemistry, Vol. 50, pp. 7446-7454.

28. Association of Official Analytical Chemists
(AOAC), 2000, Official Methods of Analysis, 17" ed.,
Association of Official Agricultural Chemists,
Virginia.

29. Cameron, R.G., Baker, R.A. and Grohmann,
K., 1997, “Citrus Tissue Extracts Affect Juice Cloud

Stability”, Journal of Food Science, Vol. 62, No. 2,
pp. 242-245.

30. Bhattacharya, S., Bhat, KK., and Raghuveer,
K.G., 1992, “Rheology of Bangal Gram (cicer
arietinum) Flour Suspensions,” Journal of Food
Engineering, Vol. 17, pp. 83-96.

31. Oomah, B.D., Séry, G., Godfrey, D.V., and
Beveridge, T.H.J., 1999, “Rheology of Sea
Buckthorn (Hippophae rhamnoides L.) Juice”,
Journal of Agricultural and Food Chemistry, Vol. 47,
pp. 3546-3550.

32. Espachs-Barroso, A., Soliva-Fortuny, R.C.,
and Martin-Belloso, O., 2005, “A Natural Clouding
Agent from Orange Peels Obtained Using
Polygalacturonase and Cellulase”, Food Chemistry,
Vol. 92, pp. 55-61.

33. Camara, M., Diez, C., and Torija, E., 1995,
“Chemical Characterisation of Pineapple Juices and
Nectars: Principal Components Analysis”, Food
Chemistry, Vol. 54, pp. 93-100.

34. Jiraratananon , R., Uttapap, D., and
Tangamornsuksan, C., 1997, “Self-forming Dynamic
Membrane for Ultrafiltration of Pineapple Juice”,
Journal of Membrane Science, Vol. 129, pp. 135-
143.

35. Ittimongkol, B., Srisukh, V., Tungrugsasut,
W., Sukkhow, B., Chinganjanarod, P., and Jaichareon,
P., 2002, “Instant Dietary Fiber-Supplemented
Beverage Mixes from Papaya”, Thai Journal of
Phytopharmacy, Vol. 9, pp. 13-21.

36. Dello Staffolo, M., Bertola, N., Martino, M.,
and Bevilacqua, A., 2004, “Influence of Dietary
Fiber Addition on Sensory and Rheological Proper-
ties of Yogurt”, International of Dietary Journal, Vol.
14, pp. 263-268.





