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An In Situ Quality Estimation of Raw Aloe vera Gel by Using the
Flocculation Property of Bentonite Suspension
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Department of Bioengineering and Technology, Kangwon National University

Abstract

The glucomannan content of Aloe vera gel was measured by a novel method using a bentonite suspension that floc-
culates upon mixing with gels prepared by hand filleting of aloe leaf. An optimum flocculation condition was deter-
mined to be Aloe vera gel diluted in the range of 2 to 5-fold and then a bentonite suspension 1% (w/v) mixed with
the gel sample in the ratio of 8:2 (v/v) to provide a mixture volume of 10 mL with the length to diameter ratio of
5. Under the conditions of these experiments, a rapid settling (<3 min) of more than 90% of the bentonite was
achieved only when the aloe gel sample was properly diluted. The glucomannan concentrations in various diluted
samples with the highest settling rates were identified in the range of 195.7+21.4 mg/L; thus, the results indicate that
the glucomannan content may be determined from the dilution rate of the aloe gel sample that exhibits the highest

settling rate. This study provides a
level in raw Aloe vera gel.

simple, rapid, and cost-effective assay for the estimation of the glucomannan
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Bentonite(H,AL,O,Si)= 5= montmorillonite= %3 (70-
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Glucomannan &2ke| &X

71% 429 A A5 glucomannan FH-S Congo-red
[sodium 4,4'-diphenyl-2,2'diazo-bis-1-naphthalamino-4-sulfonate]
Al 2K(Sigma C6767, St. Louis, MO, USA)S ©]-&3+ v AW
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o7 wutstHA Y E=EA 7](Mastersizer 2000, Malvern
Instruments Ltd, Worcestershire, UK)E AFE-3lo] QJ=HF
£ A5k AkEskant

= e #: SHES] A2 Image capturing
boards AH&-3te] PCOl 4 gh A%l (Optimas Co., Wash-
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ImLE FZ9Z 3 oS 124 3}gl0] glass tube(4 cmx
3emx1.5cm)oll ¥ CCD 7HEFe] 342 640x640 pixels
9 256 grey level®] ¢ =2 3R, a5 H A}
3171 918l 400x400 pixels® 4 &+ Th.

&2 FT-IR(Fourier transform infrared spectroscopy)
=4 FIR 242 &8 ANEs 24 & #,
200 mesh A& FHAIA A2 FLAE 2mge ©]8-3t] KBr
discS AzsFaL 4emo] SHFER 500-4000 cm! 2 R 9]l
o] EFEE Bio-Rad Model 12 EXCALIBER(Cambridge,
USA) 717]12 AFg&le] 274 B4 819t}

ZE2] TGA(Thermo gravimetric analysis) £49: TGA
& ANEE $A4% & F, 200 mesh AS SHAA
FIAE 3-8mgs WF ;S o] 83ke] NL(100 mL/
min.) purge gas® 33, 25-600°Ce] W ollA ramp rate
20°C/mine] =792 Model SDT Q60(TA Instruments,
Delaware, USA)7|71& AH&-3ted 4] 81T,

o 1% oo

A=)

L

(s3]
R

L
ol
2L
=2
R
e
!
=2
i)
©

1% bentonite TErH ] A 73A
I ARG E 3 A=

ANEE H7IsHA %2 o
HEFl o A7F Aol W HAdglo] gdd dEgNEHE
Z FA s 2y G2l A H 7 (a-d)ys A
o Wt MZ g Jeo IAHES &7] Wutehol] =75}

N
it
(@]
g
=
S
p—
e
_
X
o
(€]
2
Q
=3
—
o

Ll

o

= B3I °l5 H7718E Ma & Pierre(1997)7F
s el 2l3h kaolinite AEFY ] IYAAFECE WALFE n}
T SAAA, A 9 =S & dAsksln

o, Ao "Wutgo g Re H) 717k 2-3 7)) A

Z] _x]

o @olH wi wjsl o), &

o z o

) O H- 1 s -
do] JAETS FAs HdEe] FHe A J9S
Zb= sharpt Al o3l == A4 AFS BT v
H, S22 (b)ellA ek o], A o] HomRE Hrj
7I7HA AEZR] AEHE FAsHHA sk, 29
A7FE A dgdo] AHe B IAAATS e
Witk B, 31 (oA Zol, =3 &
gt Ato] o Al sharpdt AHS 71X dglo] A5 2o

Bentonite suspension  Sharp interface

Clear zone

Flocculated sediment  Accumulated sediment  Mixed

Fig. 1. Sedimentation behaviors by addition of Aloe vera gels
with different properties and conditions.
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Fig. 2. Morphological photographs of bentonite suspension (a),
accumulated (b), mixed (¢) and flocculated (d) sediments
obtained by image processing.
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Fig. 3. Particle size distributions of bentonite (a), accumulated
(b), mixed (c) and flocculated (d) sediments.
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= BN, Haud g %ﬂOl‘}in}(Sakar et al., 2008). =4
AHES AEEAFHAEEES BAoH dAZ7] = 10-
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FAEEE Bt EFIAHEE §
AR P 38 B SRS By ¢
A7) tha werom, Fig 29 A3tk 2 AR shelnt,
wEpa] =2 217 ]}\1*— 2 =0 F7 AtEE= 13_}1?_:],

A e &35 A=A = bentonite YA} G= ol Ao
X

o] E HE ?‘éﬂ] Uepd S & 5 AN
I, o] HIAES FT-IR E4S bentonite ‘3—! native &

2oll¢} BlaLshHA A A= Fig. 494 2T

Bentonite®] IR 2~ E&(Fig. 5a)2 4000-500 cm™ 2 F
AFEI S ], 3630, 3456 2 1033 cm'ollA e AEZ e =
£ yehfie] Baabdat & AR]85t Andini et al, 2006;
Tunc & Duman, 2008). ©]& I|Z+= 72 montmorillonite2]
AFKE OH, A ZH F2E & 49| H-O-H ZJE
2 Si-O-Si(silicate moiety)2] #3IF TS YERAT
1638 cm™o|A o] Hi== Fo] FEzF ul L%(overtone)
< W4, 916em™S AL-O(OH)-Al2] A4 Fo]t}
(Tunc & Duman, 2008).

HHH, Fig, b= Y20 A1) R 2 EHOZ
O-H A&zl 7118 3366cm™ 2 #AH
1080 cm™, 2933 cm ol A 2] A7 E 3} U)-3-3sl= +
1402cm™ 5 C-H719] 715717} A= o] AFAQ L=
=ases) ?"é S YeERATE X carbonyl 57| 2 ol €3}
AlEe] C-0-C Ao ZHz} 1726 2 1232 em'ol|A] =]
oA g sl 540 2 #EE A TH(McAnalley, 1993).
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Fig. 4. FI-IR spectra of bentonite (a), native aloe
accumulated (c), mixed (d) and flocculated (e) sediments.
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Fig. 5. TGA and DTG curves of bentonite (a), native aloe (b),
accumulated (c) and flocculated (d) sediments.
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396.2°C(DTG peak =314.1°C)°| A 3 712l 92 DTG peak
£ YRSt A WA peak= FES T 718, 7
=2 A HA peak= B &2 ZFErpde Esjler +
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1989).
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Fig. 6. Effect of test tube L/D ratio (a) and test volume (b) on
flocculation rate and initial sedimentation velocity of Aloe vera
gel.
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H2Hgo] F=2 dojubA Hrk(Oomori, 1986).

w2 A5G %1:]7‘]—50 O]E]U]— FEAH(LZ <]
B2 AZd o3 A
. °1°ﬂ 17% o}fﬂ *3‘” Gzl A AlE
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