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Abstract : Barbaloin in the Aloe vera depending on the various extracting conditions was
analyzed by HPLC. The contents of the barbaloin extracted by the solvents increased in
the order of methanol>ethanol>water extraction. In setting extraction, the contents of
barbaloin extracted with methanol and ethanol were increased from four hours at 60T
and then decreased. The contents of barbaloin extracted with water were different depen-
ding on the temperature and time. Increasing the extracting time and temperature, the
contents of barbaloin were decreased in water extract. It was estimated that the barbaloin
might be stable in organic solvent, but decomposed with hydrolysis in water (Received
September 5, 1994; accepted October 14, 1994).

Introduction

It was best condition to extract aloe leaves with
methanol at 60C for 40 minutes by ultrasonic ext-
raction. In shaking extraction, barbaloin contents
were most abundant at 40C for eight hours with
water extraction and at 60C for four hours with
methanol extraction and at 60C for two hours with
ethanol extraction, respectively. Especially, in the
extract with water, the contents of barbaloin were
decreased drastically at 60C compared at 20C and
40 . When extraction temperature was increased,
the content of barbaloin was increased constantly
in reflux extraction.

In the results of the consideration with all extra-
cting conditions, the ultrasonic extraction with me-
thanol at 60C for 40 minutes was recommendable
for analysis with simplicity and a lot of samples
could be extracted with simultaneousely. In the mi-
xed solvents, 1:1 (methanol : ethanol) mixture was
most efficient.

The main laxative component in aloe species was
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- proved to barbaloin, an anthraquinone glycoside ™'

For centuries anthraquinones have enjoyed a pre-
eminent position as laxative agent. Later such di-
vers applications as treatment for cutaneous ulcers,
ultraviolet radiation absorption, insect repellent and
as an ablactation agent were described. More rece-
ntly, among the divers uses, the virucidal and hy-
poglycemic activities have received attention. Yasuk
el al. have analyzed the component by flurophoto-
metry method'® and Groom and Raynold” determi-
ned the content of barbaloin in the aloe leaves of
eight-six species. Aloe barbaloin was analyzed by
the several methods'®, such as colorimetric method
(European pharmacopeia EP method) or metaperio-
date (German pharcopeia DAB), TLC, HPLC and
GC. However, those methods of extraction were te-
dious or nonspecified. Especially, the method to ex-
tract samples for HPLC analysis was only one way
with methanol for 8 hours. Therefore in the resea-
rch, several methods to extract aloe leaves were
investigated to find optimum conditions.



410 Jong-Sang Park, Ki-Woon Chang and Yun-Gyu Nam

Materials and Methods

The leaves of Aloe vera had been cultivated for
five years in the field of Yousung Aloe Farm located
in Taejon. The samples are dried at 65C with air
circulation. The dried matter was pulverized and
passed through a 200 mesh (0.08 mm) sieve.

Isolation of barbaloin depending on various ext-
racting conditions

Barbaloin analysis was carried out to determine
the contents of barbaloin depending on various ext-
racting conditions. Those extract methods were ult-
rasonic extraction, reflux extraction, shaking extra-
ction and setting extracting methods, respectively.
The extract solvents were H,O, methanol, ethanol,
and mixed solvents. The mixed solvents were pre-
pared to MeOH : EtOH (1:1) and MeOH : EtOH :
H;0 (1:1:1). The concentration of methanol and
ethanol were 30%, 50% and 100%, respectively. The
ultrasonic waves were generated at 32 KHz. Sche-
matic process was shown in Scheme 1.

Determination of barbaloin by HPLC

Barbaloin was analyzed by Waters 510 HPLC .

with UV detector at 254 nm using p-Bondapak Cis
1254 10p column (3.9X300mm). The mobile
phase was 50% methanol and flow rate was 1.4

ml/minute and Waters 746 Data Module was used
as an integrator. Injection volume was 10 and
retention time and peak area of each component
were compared with those of the standard solution.
The barbaloin produced by Nacalai Chemical in Ja-
pan was used as a standard.

The HPLC chromatograms of an authentic barba-
loin and Aloe vera extracts were shown (Fig. 1 and
2). In Fig. 2, the peak of retention time at 9.60 mi-
nute was supposed to be a barbaloin component.
There is another peak near at the RT 9.60, which
confuses to make sure the barbaloin peak. There-
fore, it was necessary to confirm the component
by coinjection of sample and standard mixture (3 :
1). By the result of the work, the height and area
of the peak at retention time 9.60 minutes were
increasing, therefore the peak was regarded as a
barbaloin component (Fig. 3).

Result and Discussion

In recent literatures, the term of aloin is confu-
sed with barbaloin. The term “aloin” is different
from a barbaloin. That is the term of aloin was
given to a crude material amorphous or crystalline
according to the degree of purification from which
barbaloin could be isolated or purified.?

Major medical actions of barbaloin were alleviate

[ Aloe powder 1g+100 m/ solvent |

Temp.(C)

Extracting method Time Solvents

Ultrasonication 10, 20, 30, 40, 50 min. 20, 40, 60 H,0, MeOH, EtOH, Mixed solvent
Reflux 2, 4, 8, 10 hr. 20, 40, 60 H,O, MeOH, EtOH -
Shaking 2, 4, 8 10hr. 20, 40, 60 H,0, MeOH, EtOH -
Setting 2, 4, 8, 10 hr. 20, 40, 60 H,0, MeOH, EtOH -

Filtration

IMake volume to 100 m/ |

HPLC analysis

I Quantification of barbaloin l

Scheme 1. Extracting methods of barbaloin in Aloe vera for HPLC analysis.
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Fig. 2. HPLC chromatogram of aloe sample.
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Fig. 3. HPLC chromatogram of aloe sample coinjec-
ted with authentic barbaloin.

of the oppilation, peptic and strong stomach, medi-
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tite and antibiotic constituents.~!®
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Fig. 4. Changes of the contents of the barbaloin in
Aloe vera extracted by setting in the various solvents
and temperatures.

Contents of the barbaloin in Aloe vera by setting
extraction were shown in Fig. 4. In the setting ext-
raction, the contents of barbaloin extracted with
water were different depending on the temperature
and time. The contents of barbaloin were increased
from two to eight hours at 20C. But, the contents
of barbaloin were decreased drastically at 40T
from eight hours and at 60C from four hours of
the experiment. The orders of barbaloin contents
depending on the solvents were methanol>etha-
nol>water extraction.

The contents of barbaloin in the extract by ultra-
sonic treatment were similar in setting extraction.
Especially, in the extract with water at 20C for
30 minutes the contents of barbaloin were increa-
sed gradually. It was best condition to extract aloe
leaves with methanol at 60C for 40 minutes. The
contents of the barbaloin in Aloe vera by ultrasonic
extraction were shown in Fig 5.

The contents of barbaloin in Aloe vera extracted
by shaking at 20, 40 and 60T from two to ten hours
were shown in Fig. 6. In the extracts with water
and methanol at 60T, the contents of barbaloin
were decreased drastically. At this time, the com-
ponent released from the plant tissue through
water and EtOH extraction at 60C might be deco-
mposed immediately by hydrolysis. In the case of
MeOH extraction at 60T, the component increased
until 4 hours, and then decomposed by hydrolysis.
However, the contents of barbaloin extracted with
methanol were most abundant.
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Fig. 5. Contents of the barbaloin in Aloe vera extra-
cted by ultrasonication in the various solvents and
temperatures.
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Fig. 6. Contents of the barbaloin in Aloe vera extra-
cted by shaking in the various solvents and tempera-
tures.

In reflux extraction, methanol and ethanol were
used as the solvents and water was not used. Be-
cause, boiling point of the water is too high to ext-
ract barbaloin and is dangerous of hydrolysis or
decomposition of barbaloin. During extracting time
was increased, the contents of barbaloin were inc-
reased constantly. The barbaloin contents in metha-
nol extract was higher than in ethanol extract. The
contents of barbaloin were 5.87 mg/g in the metha-
nol extraction for 10 hours and 5.17 mg/g in the
extract with ethanol for 10 hours. Changes of the
barbaloin content in Aloe vera by reflux extraction
were shown in Fig 7.

Contents of the barbaloin in Aloe vera by ultraso-
nic extraction with mixed solvents were shown in
Fig. 8. The concentration of methanol and ethanol
were 30%, 50% and absolute grade, respectively.
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Fig. 7. Contents of the barbaloin in Aloe vera extra-
cted by reflux in the various solvents and temperatu-
res.
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Fig. 8. Contents of the barbaloin in Aloe vera extra-
cted by ultrasonication with mixed slovents.

And the mixture of the solvents were 1:1 (MeOH :
EtOH) and 1:1:1 (Water : MeOH : EtOH). When
the concentrations of extracting alcohols were inc-
reased, the contents of barbaloin were increased.
The contents of barbaloin in the extract by 1:1
(MeOH : EtOH) was higher than 1:1:1 (Water:
MeOH : EtOH) solvent. Extracting efficiency of 1:1
(MeOH : EtOH) mixed solvent was higher than all
other solvent systems.

In the results of the consideration with all extra-



Analysis of Barbaloin in the Aloe vera Depending on the Various Extracting Conditions 413

cting conditions, the ultrasonic extraction with me- charide with Immunological Adjuvant Activity from
thanol at 60C for 40 minutes was excellent for the Leaf Parenchyma of Aloe vera, Plania Med. 55
analysis with simplicity and a lot of samples could (6), 509-512

be extracted with simultaneousely. In the mixed 7. John, M. C, L G. Alexander, R. Tom and G. W.
Peter (1990) Anthrone and Chromone Components

of Aloe aremnophila and A. Jacksonii leaf Exudates,

) Phytochemistry. 29(3), 941-944
temperatures, the contents of barbaloin were dec- 8. John, M. C., L. G. Alexander, R. Tom and G. W.

reased in water extract. Generally, it was estimated

slovents, 1:1 (methanol: ethanol) mixture was
most efficient. Increasing the %xtracting time and

Peter (1989) Anthracene and Chromone Derivati-

that the barbaloin might be stable in organic sol- ves in the Exudate of Aloe rabaiensis, Phytochemis-
vent, but decomposed with hydrolysis in water. try. 28(12), 3351-3553

9. Kazuya, N. (1987) Inhibition by Aloenin and Barba-

References loin of Histamine Release from Rat Peritoneal Mast

Cells, Agric. Biol. Chem. 51(6), 1723-1724

10. Lillian, B. F. and K. Iris (1963) Tests of Aloe vera
for Antibiotic Activity, Econ. Bot. 71(1), 46-49

11. Lorenzetti, L. J., S. Rupert, J. L. Beal and J. N.
Baldwin (1964) Bacteriostatic Property of Aloe vera,
J. of Pharmaceutical Sci. 53(10), 1287

12. Ma, X, Y. Chen and R. Hui (1989) Analysis of An-
thraquinones in Rheum Franzenbachii Munt(rhu-
barb) by Thin-layer Chromatography, Chromatogra-
phia. 27(9), 465-466

13. Yagi, A, K. Toshimitsa and M. Naoko (1986) Inhi-
bition of Mushroom-Tyrosinase by Aloe Extract,
Planta Med. 53(6), 515-517

14. Yasuko, I, T. Hisayuki and T. Yoshio (1984) Fluro-
photometry of Barbaloin in Aloe, Chem. Pharm.
Bull. 32(2), 4946-4950

1. Bouchey, G. D. and G. Gurnar (1969) Chemical stu-
dies of Aloe vera, Inorganic Ingredients, Quarterly
J. Crude Drug Res. 9(4), 1445-1453

2. Conner, J. M, A. L. Gray, P. G. Waterman and T.
Reynolds, (1990) Novel Anthrone-anthraquinone
Dimers from Aloe elgonica, J. Nat. Prod. 53(5), 1362-
1364

3. Farah, M. H, R. Andersson and G. Samuelsson
(1990) Microdontin A and B: Two New Aloin Deri-
vatives from Aloe microdonta, Planta Med. 56, 563

4. Groom, J. and T. Reynold (1987) Barbaloin in Aloe
Species, Planta Med. 53(4), 345-348

5. Gunnar, G. and T. D. Riner (1968) Current Status
of Aloe as a Cure-All, Am. ] Pharm. 58-63

6. Hart, L. A. (1989) An Anti-complementary Polysac-

MGl &3t 2A=0| tlalel Barbaloin 24
FAERTE - EEGE - RN CERAE BILEBR, AR

ZEE | HlifgEeEel k3 2=o) wlgte] barbaloin GRS BIFE HESIAC BER barba-
loinkhH &8-S WS >dEe>E9 wo 7 w@instgrt. £F M ey Jgug 3
Z9 A 60T oA 4rZAR] 71 B2 G8o) HHEAUL, 3 o) BAHAT BEFEe
A hHEERIT B welA barbaloin o) 27 A JElgTh B&Ze 7
B} MlEsRAe] EmTFS MliEo) B 2 dvtd oz FRBEANT LEY
ZESIAT, BANE kS o8 S Aos fdch #EN Mty B8 v
oA 60T /40%0) 71 &0 Buth I Al sHEES BF3& 40T /811
BH&-2 60T /4A17h olEe- 60T /24)7te] |k S8S Yella, 1 o) ot B
sgon, B3 B2 20C 2 40T o vk 60T oA &) mAEg). sEimte
RESNC uet 55 SBS #@instch B sbEGS nad R RRLEe] s
fEEESEAl 513t7] 95te] gk 60T /4087 N shilishe Ao RIFsIH L, EEBE2
A5 e el 1) BERHS AH83le Zlo] sEEfyol

H o 0 4o fo

v



