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Concentration of Aloe vera Gel by DIS (Dewatering Impregnation
Soaking) Process and Process Kinetics of DIS Concentration
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Abstract

For the development of an effective concentration process which keeps the high-quality of Aloe vera gel with a sig-
nificant unstability during the processing, the aloe concentration by DIS (Dewatering Impregnation Soaking) process
was investigated. The proper processing conditions using a glucose solution as a osmotic agent were examined as
a function of concentration, contacting time, thickness/shape (fileted or not-fileted) of sliced aloe and temperature.
The results of kinetic experiments showed that both the water loss (WL)/solid gain (SG) ratio and water loss (%)
were the effective indices for DIS processing of Aloe. Under the osmotic solution / sliced aloe ratio of 5 (w/w),
the not-fileted aloe with peel of leaf was suitable for application of DIS processing in the view of water loss and
cell membrane damage. However, the fileted aloe without peel of leaf was more suitable compared with not-fileted
aloe when the WL/SG ratio was used for the index of DIS processing. Optimum conditions for DIS processing of
the fileted aloe were obtained at 30°C of contacting temperature, 50%(w/v) of glucose concentration, 2~3 hours of
contacting time and 1 cm of slice thickness. Maximum WL/SG ratio and WL (%) were approximately 10.4 and
60.4, respectively. Final aloe concentrate by optimized DIS process were negative for anthraquinones detection by
Borntrager test. Also, bioactive polysaccharide content of 2,952+134 mg/L was about 3.6 times higher than that of
fresh aloe (817.5449.1 mg/L). We concluded that DIS process for an effective aloe concentration could be applied
on maintaining of rich polysaccharide content, an index of biological and therapeutic efficacy, to overcome the dis-

advantages of currently used concentration methods.
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Wate] A2 thdzo &ale YRde g 48
7+ 54 9] CAM(Crassulacean Acid Metabolism) 2] 2

2, 3500 ooy gt E tHEA AR FIZREAR
gz o] g5l $tHGrindlay & Reynolds, 1986; Reynolds

& Dweck, 1999).
dZol= gt Al r)sgedl 71918k dA) 7154 4
Zo EE Aoy hEd 7HF e o] 8HE WiEd

ol AALMEA, A AAFLE AZFFE 1,557F0) o2

Zt} o]-& &) o|th(www.iasc.org).
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2o W2HAloe vera L)IH], ©]9] gel vi-¢- E<2H 3t
IR EE A717e] Aol BbsslEg, 74+ 73
A AF3F =3 A THGrindlay & Reynolds, 1986; Le
Maguer, 1988). £3], &2 H|glE 98.5~99.5%2] =&

QRN
=

FEIFS AYUEZ 2R o] ¢ dolr Hz V)
4 AEHY A58 EY 715 2 #3 AF(2004.1;
2 F o) orEebd Aol W 7154 AESE M 1
B e molu, A%, ¥ HAF 2 £ H &S Fo)7)
A3l T ool v =2 52 AUtH(McAnalley,
1993). 3HA|% OFHE FAHoZ 3 duky £2 9 A7

R FEEER
AU, E 3 Byee s
A= E5e) o] ARsty
o] 3AE A dthAgarwala, 1997 Femenia et
Ebarandu et al., 2005; Bozzi et al., 2007).
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A FAo 93 Aloe vera gele] 553} o]9] Fsky E4 199

1Y+ 3e B A2 £ 55
AAAHR FL A EL Qi
Ao R FHo o £ FL FFHLS
Ix 550 7FssARt E& 7 #YY B
B2 gz FJoFHolx, gl 717 5
GRS 2T E e 244 aw s, 9
Be A7) 9w LEoA sEE ATEE 7
$& T7te) ATAANE Yoz Su wAAE Yol
& % 3l th(Petrotos & Lazarides, 2001).

Wepd Fue 713 3 Q9 wdo] Hastslolof s
Aolole HFsA Bain, ol9] A WHOR B o
$8 GUTYE B2 ®E B /1A R T}
SEut ) 09 B Ue FHYE FO02 ngYsiny
£ &= QltH(Petrotos & Lazarides, 2001).

oj¢} #Hst] MEL HAPLE HPFA AFETH
(OD; osmotic dehydration -2 DIS; dewatering and
impregnation soaking)?] < #AE EA HJoH, g2
oM AE F8Ao] FH5THFomi et al, 1987; Alzamora
et al., 1997; Garcia-Martinez et al., 2001; Uddin et al., 2004).

DIS £& A% gF(dR)E E8$E 348 A5dEy
< o83t A AF EFS vi¢ 558 =2 A5
oo o] FEH O 2 g4A]7]= B o] th(Rauolt-Wack
et al., 1991; Lazarides et al, 1995).

kA o] FAL AFEAGN 23 o] AA ¢ £29
AT o3 AFL=HEH A AgH (A, 12) e
A, 25) 42 5 98229 7T NF Ee
PFe Foste F8 7|2, 2 Ao FA FUtEL
A= A4 o] th(Torreggiani & Bertolo, 2001; Lazarides et al.,
1995; Raoult-Wack, 1994; Raoult-Wack et al., 1992, 1991).

ol AEFHAAN AF E53Fel A, F ¢ 237
o] F2 4, duvA £& I, =F € /45489
&, 818 Xele] £2448 9 AR F AF B ¢
FEe] Bf 5o A A& 2] wfo|th(Rahman
& Perera, 1999). §3], t}& AxAA vuEH= 4FE
T FEHI EF L &3] AF 4= FHEd= A
oln], o= A& AFA 9 2FEL WA= o] 73t

< ot &, FE ] 74 T FEHLS
= 29 A7t YA AFS] EF3HEHA
| 7FsstaL, F4IsA 52 BEA 59 83
AU I = I FH &3 HvL
Ho 2 ANE2L 7H AFAHE 748 Fx= Uo
(Torreggiani & Bertolo, 2001; Raoult-Wack, 1994; Raoult-
Wack et al., 1992, 1991).

o4 o] F8LE AFLZHE (phase)e] W 3}glo]
0] FE =, 50°C o|3te] 23l¢t 2& Z7stA] 3
g g o3 WAlo] HwA HThFomi et al., 1987;
Alzamora et al, 1997; Garcia-Martinez et al., 2001; Uddin
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et al, 2004). 53], LA 7HA = ZHHolojx 2F2
&, 27 ¢ Adoe] d&do] HASEY, E, A F9
integrityS WSA|71A] @3 A FS ¥, B 2 7154
< 322 = dth(Ragtogi & Raghavarao, 1997).

wEbA GR29} o] Foll Ns EFO F5 A
SAITE 2 F AREARY 712 Al dig o] B
oju} A3} HAHE2] osmotic syrupe] FHE]ol i3 GHow
HAS EA E31 thGarcia-Martinez et al., 2002; Romero
Barranco et al, 2001). 53], 4FA2 § A€ A5 Al

< =24 AEFH A Bl E AR, AARE-SEA]
Q¥ IR HIE S ¥E9 F7F 2 AGHIIEEA
o] 7Fsdol Ao &9 =3 L AYARE-2] tigte] & FA
Ho 2 tFEo] grHGarcia-Martinez et al., 2001; Romero
Barranco et al., 2001). 3HA|%F £9] AAE AT YA
17F 374z Hlal uf-g- ol A F otk Alge] A
SAAE 2 AFEFTRLS Ui AR H3 &9
2] G 2~3u] 9] AfA] &H|7F At} FX| ] T2} H]§2
AEE F5Y T ¥aiAe 8 AH3th(Lenart &
Lewicki, 1988).

mEtA] H2o A e AEETTL AFY ARV|EEA
A2 =31 Q) S ™ (well-advanced yet progressing technology),
7 A4, A 2§79 duARYP e AHEHL Q)
< vl g2oole] AL HE gL FE3h

FY oA E Kime B2 2 72K1989, 1990)9] AHEA
Z A, Yoon et al.(1997)2] WS ERIES AEAZATL
7F AL, Choi et al(1997)] &3 A7+ 39| 3
Zo] AUAR, o} FULJH o YR NFEF ¥
A AE gjg Bie FolE 4 gl
£ dFoANE ol 22 AME IEEte g=99

A 5L EXE FF 24 g AEEF 339
FUA AF 899 FRY FE, IA 259 A7,
3 AR Z7IFA)S Y Tol mE F Y, T8,
FIo Bzt AEUCH, olo e EF o] F
S At G2 NEL TF FHLEA
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oA ARE-E dRoll= (F) KA AlFE3olA
FEE Aoy AAME Lz YL 4Co AAld B
E31A Ao AFEsINTE S AsE 3dake] AlA
A2 &AM e, 3 B 2 J|El E28E
| A7) A8 B2 FA 3] M8, aloing A A3 3
de] AAL xFsIAY AEE AAZ T FA 054 cm
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AL, AFA|= glucose, anhydrous(Dae Jung Chemicals &
Metals, Korea)S A3}t

AT B AE

AEEre 2HE FEA 8718 252 252 Y
of Yol 331t Y29} AFELAe H|= J A2
3 dA43 s4g 7] Y&l 1:5 wvZ I3, FAE
g2 do A4S 83 AY A A aloe ;E}Olés—
30~70% (wiv)S] AHF 84S X33 §7]9 ¥ 871
£ YAXE(0~50°0)2 FAAZ =8Fxl Yol AHFA
23tHA 2ol Setol2(054 cm)E HAH o2 47
Hg AR AT 7+ A5 AHAZHOS5~6hr)oll E2o] =
7+ Fa v & 7PEA 5 Fol2 EHETE AAT
= AFsAT)

o Do

AEe] Bt SEUFSH A% TFEFE T0°CS] 2o
A 24717t Aol ARHACH, AT T §o9] FEE
9 SES 248 APt 2 AP A4F Y
o) AlgEgIon, RE A9 38 £AHNUT, BRGE
Aol AHg ST
A eio) A 3 SN S

AFEFIEA FoI AT PN A EE ZF &g
ZHE HSHUL, th A& ARS8t FAZA(WR: weight
reduction), A (WL), ZZE F5(SG) ¥ A 1%
(dehydration regime)S #4183 THLe Marguer, 1988; Biswal
et al,, 1991; Silveira et al., 1996; Shi et al., 1997; Sereno
et al., 2001; Azoubel & Murr, 2004; Alves et al., 2005).

. . Mx - Mo
Weight reduction (%) = ( ) x 100

0= S
Solid gain (%) = ( M. ) x 100
1

Water loss (%) = Weight reduction (%) + Solid gain (%)

Dehydration regime = Water loss(%) / Solid gain(%)

7NN M3 Me 7zt 271 2 ZF A7 Als FA(g),
St s = Zzt ABeA 7] 2 Q9] AHelA 9 APR
o] Azk(g)oltt. o] W, Z+ A5 FEFFS 70°CY oE
oA 24X 7t < AR S8

3, B3 849 F2 2 A9 AFK, S K)= A
2 g 7|38t e E 2te A5 AR X3
E B4 389 AR 7|2, IHAY Alu2
o g & &4 9 IFPE F59 FAF g S H &
3l NMC(normalized moisture content)$} NSC(normalized
solid content)®] Th2 FAZRE T-5}31 tH(Lazarides et al.,

1994, Sereno et al., 2001).

NMC = 1 - K,,8*
NSC=1+ K"

7| K, B K= 47 8 2 839 32 £F olF
Aol i, o= g5 Al7kelt).

=, NMC‘—‘— TRSE FEFFOE 27 E A|7H
A9 & FFH(MYM), NSCE F43te 1HE FFo
2 27 92 dYAel X e I FE FHEH|(SyS)l &3
T3} TH(Sereno et al., 2001).

ST

Polyhydroxy anthraquinone -3} (aloin, aloe-emodin, iso-
barbaloin et al.)®] EA 7§ #WT3= Bomtrager A ¥
& Aloe Lab. of Texas®] #13(1983)°] w2}t A& & 5
mL] 5N KOH&9 02 mLE B3 # € o 384
o] ANFFE ddstith

‘:‘r%"Tr—J 5%+ Bbarandu et al.(2005)°] glucomannan

9 @ < Slal e w23 A FH <0 Congo red HIAY
Ho Eﬂra‘r Z43ATh & 400 w2 AEE 138 fa b
U] 27132, Z+ #ell 4mL2] Congo red(sodium 4,4

diphenyl-2,2'-diazo-bis-1-baphthalamino-4-sulonate) ~ A] 2F-&
2 71ste] 2313 vortexingdte] T3l o] EFES

A2 A 2087 WA F, o] FFEE 540 nmol| A

SAsith

PEE R -y

Aloe A _%_EE}_J‘\_OI EE:{oI-J_(_-! _A-i

AR AL A EHE AF &2 =8 594 A4
Aol o3 FFE worug Y fH HAAHo| Fa3Tt
(Rahman & Perera, 1999; Qui et al., 1998).

dubr oz 7H g ARREE AFEES HAddME
Aol ok R, olf % &FoAAME LT olA T(Lenart
& Flink 1984a; Lenart & Flink, 1984b; Saurel et al.,
1994; Sereno et al., 2001; Alves et al., 2005; Mandala et
al, 2005), & APANHE HFG5 A 2] Y5 o
3 AT 849 do vEYoze) FYL Tesl ¢
2o RO 2 A3 glucoseE AHESIN L, ©l9] %
2 AR e AFRET 5] A%E HEIA

o}-&2, aloe®] AF ﬂ?/l Aol A EA Ao HE |
A ARe XA € 3HY F8 MUl E F 9leE
2 FAEE Hlﬂé}‘?‘;/\i AU &, 4] A2
7R e L2 (not-fileted aloe) L FHEEL HZI Y29
(fileted aloe)®] £2}0]2(0.5 cm)E AEE A2 OE 5
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Fig. 1. Normalized moisture and solids content of not-fileted (left) and fileted (right) aloes during osmotic dehydration in different

concentrations of glucose solution at room temperature.

---- Normalized solid content (NSC), — Normalized moisture content (NMC)

9] glucose (30~70%, wiv) &S ARE-3t H2A 64
Zh B RS AYsEA HBAZ HFeE YR
Y5(SG) & & 2HWL)S AAISLE 2ABIT 2
A= Y3H WF AN d8 #43E FEEH
(NMC) ¥ Z¥E gzF (NSO o2 HEsl 2, Fig. 13
Zdg= 8

Not-fileted aloe®] 73-F-, 50~70%(w/v)2] glucose & ol
A NMCe SEd A3agle] g5 x7] 24174 ¥ 3
WEA ZASHL, o] F o e £x 2 MM ity
4N 7F o]l Foll e A HYPo| =23t ©] wl, NMC 3t
2 oF 048~0612 AFEEF 4N o|F 27| FRIFS
eF 39~52%7HA] ZAdhe @FadE HYo
= glucose FE°] F7tol wat AX

NSCe| AS-E 1ANZ7HA] 543 F7He & oF 2-3A17F
ol AL BIFke| TEIHNOH, I Fhe 2.12~3.082
A & F7 wet Frkste] 1¥ R FEFo] 8~11%7}
A F7FHe BT Mt 3§99 & St et
FEAAWL)S 3718 tEe] 13 & F5(SG) A 5
7¥ete GWHy A & AR FA

Fileted aloe®] 73-$-%= not-fileted aloe$} P}I7HA| 2,
71 INZ7HA W2A NMC #tel Zast & MA3] 72
st 4N 7F o|F A9 BE ol =EdH e, 1 g
0.70~055% °F 30~45%°] @TEHE EATh X glucose
FTE 30~60%04 FEIF FUHETE AR A Ve 5
3l NMC #e] A, & FEEH] 7kt ¢ ¥2 5
BN O 22 25E3E 98 5 UL ¢ F Ik

P
2
o, 2 33

5 o
13
o
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I3} not-fileted aloe BTl a7 tha Wgkon,
EETF T2 0% 735 2318 #AAATE ol ¢
2ol &efol29 HAo] AAA d&L 3t M EEA]
9 HA7] dFolgt AT NSCHE 2417 7]Eol A
oF 7300 1274A] F7hete] 18 E9 F717} not-fileted
aloe?l Z-¢-Hoh X o F7tske A4S 240

&4, Fig. 2= NMC9 Al7He] AlF2o] dig #AE &
AlgE AR, A5 FAgle] 71€717 AR TOE F N
o] AXHAAE EHT}E Z, notfileted aloe2] 7%, glucose
Fxo AEglol oF 2 ™ HAFZE 71277 & F Il
o] AHE BIed, 2 7127 3 &9 olFAF #He
Z 50%°0A= 2 e o]- o] 71&7] Fhkw,)ol 0.207
hr*%ol oy F=5 7t wet S718t 60 2 70% 14 =
Z+zh oF 0255 2 0269 hr®E tA 718kt v, 2
he® o] F9] 7]€7] Fh(kw,)2 glucose F=ol AF&glol
0.042~0.002 hr°2 A< F9] o]Fo] {13 =
ERAA] koot &, A2 7177t Wdhe o] Azt
2 AELA9 vt FUIEFE GEHe
57t 2HRFE 279 g5 &2 AR E
Ebytr.

&, Fig. 2014 9A] & & A= vpe} 2o], NSCS} A7t
o] AF2ol 3t A= NMC} v tA| o] AgS
Hof £7] 1.5~2 " o]ijof] &Ho] thii o]F = A (ks,=
0.719~1.063 hr®),  o]F= A9 HEo) e Aoz
1 9] th(ks,=0.022~0.087 hr).
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Fig. 2. Relationship between normalized moisture and solids content from not-fileted (left) and fileted (right) aloes and square root
of contacting time during osmotic dehydration in different concentrations of glucose solution at room temperature.

F73] o]FoA L HAFE Ao mepx AF AT
S N A=Tt A A2 A3t

W, fileted aloe®] 79 notfileted®] 73¢9k A< f-At
F 73S BP oY A7) ol A, B, F AR o
g B9 o]FAF 2 MZE v E EFsta &2olF
A5 fileted aloe”} not-fileted aloe®] 73-%-E.t} wi-¢- Zith.
olulx ol g2 Aol AAAZ 2-gatq Al Eute] ¥
& AA s197] wZolz Az, o9 2| notfilleted
A7t 8 e TP E S v ErEHE S
F ALS B4, fileted aloeSt= A0)E HIALEZ 0|3}
A olg g 2ol & wa] At 33t

¢

WLZ SG ZHA[2| HE

gEEe 4EES SEdME FELAAWLE HYE
3, 2¥E qF F7KSGT HAZ e Aol IA
vl &l | £3], WL/SG Bl& AF8F FA A oled
28 249 A=E e F e 435 A7
(Lazarides et al., 1995).

w24 fileted 2 notfiletd aloed] FH8H2E EAA0|E
#3837 A8 MZ 92 glucose FE3HAA not-fileted
2 fileted aloe®] £2}0]22(0.5 cm)E 20°CE 44X 7+ 4%
A3 o2, WL SGe #AE Ao, o Ax
£ Fig. 33 2t}

BE 7% 2N FEII 3P E F7te AHFAE
2 E3] M2 dYmotfileted) == F N(fileted)o] A8
Al 2712 BT &, 8 24 IFE T ¥y
atod AP BH, 7127] ol 12T AX FE A

O 30% @ 40% A 50% M 60% X 70%
70

WL
a

SG

Fig. 3. Relationship between water loss (WL) and solid gain
(SG) of not-fileted (top) and fileted (bottom) aloes in different
concentrations of glucose solution at room temperature.

A&7 AEAQ 429 AFREERY § 298 B
o, ol g& AFAE9] A9} & UX|gth(Lazarides et
al., 1995: Lenart & Lewicki, 1988). 3}*| %t fileted aloe®l|
9l A%+ SG #ol Ax oo HH 71&7] kol AAl
wolA o] EFHA & IFPE Y57 FUlEe



AREER= 51;((-’] oﬂ

A& Bt Wt fileted aloe®] 73

_o_

Jo A e B4 £EE §A5tE dho] ArHA e
b 93 AIZH2~3A17He] AHEA S SRS Havt Qe
=

*@7—}54910134 o] Fig. 2¢] Aot & U3},

+, o= A7 9

PRI o>' Jlm

o
T, F Agage] WL SG| 71€7] #eE 73 WL/
SG H]T‘:— not-fileted 2 fileted aloelA] Z+2; 6.16~8.81 &
546~1039% Tl wet T z2po]lE EHoH, fileted
aloec A = Wt w2 WL/SG H| #ke] Apo]7b #A
q 2 s=9&4 S Yt

Rauolt-Wack(1991)el] €] 3lH WL/SG H = €5

A F
(dehydrated regime)Z, 12T} & e IPE FJ5Hg &
AAZF A AT AHE ey 29 AARESS
WL/SG H], & Fig. 39] &4 71€719] 7192717t 845

felsa & & 9k
oo zRY FRads F F4
sGuTh o 27 Y FPOE 9
£ 9o 9 4919 5
£ 2 298 2 AAY SN

=79 o 601:_% zAL AESGT

Fileting 0450{| [}= glucose ST2| A&t

Az o2 HY FE7A ] E 2MHEEE A F §49
Z7}l w2t Z713ch(Biswal et al., 1991; Marcotte & Le
Maguer, 1991). A

webA 20°Co A 5 23 not-fileted 2 fileted aloe
£240]2(0.5 cm) A Eo] el glucose FEo] wWE WL/
SG ¥ 2 FELY (%)Y ¥SE AnEger, O e
Fig. 49} 7t}

F A8 EF glucose T 60%7HA1= T= 7l ut
2 29| &dgo] FUkI oY FE 70%14= 2318
60% T2 FA AU tid FAsIAT ol o=

olde ¥ 2 3 &Y ALl ] T 57 AE-
| Zute)] 27| dgE A2 Hg. E, WL/SG
e 32%5% T &N mnotfiletd?] A 70% H‘;t filedted
9] '?— 60 2 70%)°1A 23|8 FAastT 53, fileted
A$e 60 E= 70% &2 FEAAM ¢ weE &
T E3ta WL/SG H|7t 4=, ol 1
v‘i‘— i‘ﬁgl Azkek &4do] s A A3l otutz o]
2 AFYLE AxzAe] HE-g o)) gEolzt A

oA £29] FE/ YR =& A, AES
2ol AlEute] WEgog ols) WL/SG 87} 2A
AAaE s HARE FEE YR 4L dRd= 751‘01
¥

o &l ol= Ao BE FHE 7P HEALS

rr

ol Aloe vera gelo] 553} olo] 58 54 203
16 80
@® WL/SG ratio
O Water loss(%)
12 L. G- % 60
8 i/\‘ 40
4 20
g ®
LAY 0z
g :
5 16 80 %
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Fig. 4. Effect of glucose concentration on WL/SG ratio and
water loss (WL) of not-fileted (top) and fileted (bottom) aloes
during osmotic treatment at room temperature.

71 G2 ofq vj3] ATt HA ot Aoz Bt}
olgig AFAEZHH FE g4 L Ax & 3He

2 2H AZL 8UA & g2 s HAH A

TZolA WL/SG H1 & 239 S e 42 e Bl €=

A7t Atk AFEAL, 2 FAXME glucose S0(w/
V)% A WL/SG H7} 10392 7H8 £7] w&ol A5g<4
73 o Agsita At 28y fileted A4
o] AW WL/SG H|(=10.39)7} not-fileted A& FHTH
WL/SG H](=8.81)ET} Tt E& Holddr E1ax
g5 A 747 oF 48% 2 F 62%Z fileted aloe’t ¥
Ao dgesz o= Alg7E g A3t s vl
g].‘_—. EJ—/‘\ 24_,1:_ _z_z%)qﬂ m 7_(}%] _l_x-l/\L_q 7].41}4 7-1::]
& 18t AE k= Ao] viEA sttt A=

AEH S Z WLISG Hlol| A gZd 9] AFAE Al
glucose®] FE9} AFAHBAIZHL filetedd A= ZH2t
50% 2 2~3A17F, notfileted?! 7335 60% = 3~4A17+ A
=7t Aeet Aoz ATE YT

Nz S| et

WRs%o A% BoRy Ex Auge) Hug
2 B9 A2 TPHE B9 §49) G442 o)

g z7te] dejo)| o|=3t}. Lerici et al.(1985)2 Al
Hde] A, 2L 27 2ANME MZ2 g2 F37]9) 3
HE ZHA HH wl¢ & EA4S ze HF A Fo] 2
F= Ao Tk

Mo 2
rz",éri
ofl o > foh

ol
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Fig. 5. Effect of thickness on WL/SG ratio and water loss (WL)
of not-fileted aloe during osmotic treatment in 50% glucose
concentration at room temperature.
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Fig. 6. Effect of temperature on WL/SG ratio and water loss
(WL) of not-fileted (top) and fileted (bottom) aloes during
osmotic treatment in 50% glucose concentration.
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Fig. 7. Overall mass transfer coefficients of fileted aloe during
osmotic dehydration in 50% glucose solution at different
temperatures.
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(k) transfer coefficients.
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Fig. 9. Polysaccharide contents of fresh aloe, freeze dried aloe
and osmotic dehydrated (DIS) aloe.
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