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Abstract

The proximate composition and the levels of anthraquinone, phenolics and polysaccharide content from
three domestic aloe species(aloe vera, Aloe arborescens and aloe verascens) according to different por-
tions(whole leaf, peel and gel) were analyzed and compared. The proximate compositions were varied
among the species and portions of aloes, especially according to aloe portions. Moisture content of 3
aloe species according to portions were 91.87~99.37% indicating that moisture level reached the most
of proximate composition. Mineral analysis showed that aloe portions contained seven mineral compo-
nents and the predominant mineral components were Ca, K, Mg and Na. Mineral contents of peel por-
tion was about several ten and hundred times higher than those of gel showing significantly higher level
of mineral content in peel portion. Total amino acids were in the ranges of 15~17 kinds, and their con-
tents in gel portion was 10 folds higher than that of peel portion showing the different profiles com-
pared to mineral and proximate compositions. Total phenolics content was found to be the highest in
peel followed by whole leaf and gel. Total phenolics content in peel was the highest in Aloe
verascens(370.21 mg/100 g) followed by arborescens(290.54 mg/100g) and vera(287.94 mg/100 g). These
levels in gel portion was in the range of 5 and 7% of peel level only. Anthraquinone content in gel
portion of three Aloe species was in the range of 0.004~0.001%, and was remarkably lower than that
of peel (0.031~0.061%). The highest polysaccharide content of 708 mg/L exhibited in gel of Aloe
arborescens followed by peel, whole, and gel of Aloe vera. Thus, these findings support the possibility
of whole leaf or total processes which use whole leaf and peel portion respectively for enhancing the
required level of effective component.
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Aloe(dloe ferox Miller, Aloe africana Miller, Aloe
arborescens Miller, Aloe saponaria Haw.), S5}
gj7te] sgejots} olghr|otite AQke] Socotra 4
< FHO=2 ¥ Socotra Aloe(dloe perryi Barker)
2 AR doleslel Flel & Ak
vztel dEel dE FEsh, vs E2Evse
GHAAE FAo=m Aloe(4loe
barbadensis Miller, Aloe vera Linne) 5 6F°| &
3} t)(Ibata, 1984; Kim & Jang, 1981). @A 713
gy ol&HE ¢ F2 &2 wie} &=2o
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ofR g AlA Fod, FYAME AFE ¢ AxE
5olA EE] AEEE U

AF7HA ] Aol st LEe Hlghs 99%°]
do] BE TAE Fo] B o= gad, Alx
d, ¢EH =, 7714, e, 99F, 99R, &
&, F714h oueAt W X & H(gibberellin) 5
e 2009%9] FENT W A8 EFett
(Esua & Rauwald, 2006). “15<te] Be AFEL

Qo o TAS] PAF, P, F=3, §
Y, BIY, FFUGZ, 9o, Wg2Be TY
& BUAT 4H, AGGH YL 2 Aoz

B 737 Qth(Zhang et al, 2006; Boudreau &
Beland, 2006). & AA 3= HAF YIS
24 AAEe] o 9 XEsfd e a3E
Holz Zoz Qg gA, X &R AE
A7AE, SAE L oJFe AH&3ld A AAA
02 1,557%9 AFel AL U, vjE AEE
110 billion US $o @3l o=z AR I
(wwwi.asc.org). 53], H 42 HgE FHE
AAFQ AR w9 FELAA o] FoxA
U= FHe AFol ARAFIY 715 AFY
2R A9 o]go] AA FFHIAL U= HA ol
SHAIRE U4 G2 ek AR EA4E 2
3 23t ojgdE F Qe 71 AR wHEe
o) §- g AA ol

a5k F LRl B3 AFEReE YR
27} Aspergillus parasiticus®] A5 2 aflatoxin A
A vR= FEHKim & Lee, 1995), 732z &
Zpe] Aol p A= &2 &I (Park et al,
1995), Y=ol FEFo| ¢IZL Al vXe FF
(Cheong et al,, 1996), Z|wlEE =3 SAMPSo|
ojA 719, skl wxle @22 % FH(Choi
et al, 1996a), 7191857de) SEEY SAMPg| 7]
e LEoe] P (Choi et al., 1996b), L= of
Ag vhde] ACE AsiEs ¥ 5388 E4Ryu
& Shin, 1997), &2 iz} FHEY FrE &3
S (Lee et al, 1998), ok FF UuA 2
n)xe &2 w2 In vio BHAAY E(Lee
et al, 1998), &=zl &g FE& AA=H9 o
2 A7(Ha, 1998), XA in vitro A|EZAdo 7]
e g2 weke] A3 (Pyo & Youn, 1999), 4=
o &mjd F2Fo| bAoA (Oh et al, 2000), &
2o g 9 zREP 2] 53 FFES AU
HAdol] g A (Park, 2002), sodium lauryl

sulfate AF=Foll gk &=of wizbael A= g3}
of gk A (Han et al, 2004), &=l W} 2
o 9% AFE 7h Al EF HepG2el apoptosis
Z(Kim and Kwon, 2006), phosphatidic acidZ -
5" Raw cellA &=2d #ak @ 2o AlAe]
HZEFHCho et al, 2006) 5, F= A AH
o] HIE oJoem, St d=oe FF ¢ 7
-9 3hehy A9 dve A9 BuH upt gl
Atk AF7HA g2 AE] #HA= Dagne 5
(2000)°] 137F° v} Hastd ot SWe] A= A
2 e AxlwoN g2 £ 245 F9ldd
& Xt 9 {7]2K(Chang et al, 1993), F=x7A
of o3t d=ol w2t barbaloin ¥4 (Park et al.,
1994) B U=2of WHERE Az B2 oM
it B2 A9 EX(Lee et al, 1997)2] B37} Q)
& Holt}. 53], ¥=2d 72 dAl AAAE A
43l whole leaf process, FHZ% 9] AL o4
Sl gel filet process & A2 A4dE Hx 71
3 & Al ZFEh= total process’t AFEREEH,
ol FHHE R Aol7}t 7] WEe]ANL o
E o u2 AR o He UdH, ¢
Efe 9 ey AR T dsive d3
HAEA &3 A

b 2 A7 Al gy ol8HI e
gz wgt, 2o ofEE A L HEket ol
A2E wulgh g2 wzpille] FeEg4, 4
9 ZA hE e, 32 AP R
Ogg, gdESF= 2 Hed A8 & 5 3
4 AES B4, vagezy FuUak 2 A
F9] MES A% 712 AEBA olgstarat 3t

PN R

=S

B A AEE ARS R0 &= Hz
(Aloe vera), &2l otRHM2(dloe arborescens)
2 o)Ee] wHlES) U2 Wgl2(dloe verascens)
o] 3%t

2+ NEe B sAoR 20069 490l KA
AF FolA Aaket Flolw, A4 & A o, A
A 2 A Fodz duste] FnfE JEEAE
AER ARSI o] W, AA Qe o) w4
5 2RE 9 Mg AAT §F ARSI, A2
9lo] ZPHES 22 22T hand filletingsh]
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d9led, 1 UnRE AA FH= sk

gzoe] FEE 9 FopHd wE dntdEe
o3 ol EAET. R FETFES AOAC
H(AOAC, 1995yl F3ke] ZHzt 105°C A=W
2 AFIspgoz 2A3dch 2dud 2 22X
ke Zzt A AARHEF4AR (Kjeldahl Automatic
Distillation Unit, J.P. Selecta. s.a. Co., Spain) %
245 3] R ¥ FE A X (Del-gras, 1P Selecta. s.a.
Co., Spainyg ARE-3ted A3t &, B3
T, 3%, A, 2EAS 10004 W A &

Ti= FoE ek

27l

FHES NE 1g8 A4E & o A st
Z 0.45pm membrane filterZ 338 & URFTF
F = Al(AAnalyst  100/300  Automic  Absorption
Spectrometer, Perkin-Elmer Co., USA)E ©]-&3}]
F3staen, BAdtks Fr1Ee] #4244 o

gt AAE st FFsA

OflAt 2

oAk AlE 0.02 g2 cap tubed] F 3l 6N
HCl 20 mLE 718t A4FAE F 110°CAA 24
hr E3jAZT 3 & AebsEste] 9abe AlA
UL, A FHTE ol Y 553 v, ]
£ loading buffer(pH 2.2 sodium citrate buffer)
10 mLol &38+9 ¢k 045 um membrane filterE
E3A7] F olu|xAat AFERA17](S7130 amino acid
analyzer, Sykam Co., Germany)E ©|-&3}o] Table
19] A0 B9

IYE e &4

APEL 105°ColM A 7tz e s ¢F

tlo

Z2AR3LE 10004 FEEHE AN o2 Ve
Bei=3

% ¥4 33E T Folin-Denis ¥ (Bray &
Thorpe, 1954)°l W&} th33 Zo] WA gt
A L=2AE B 1112 8 60°CelA 120 rpm
oA 1A17F FEsEA AL, o #A) (Whatman No.2)E
st F AlgHe R 3Gt o] e} 2 mLoj
Folin-Ciocalteu A%F 2 mLE 7}8te] EFsl 38
F 10% Na,CO; 2 mLE Fo] &3} 1A7F A
2oA W3l UV-1601 PC  spectrophoto-meter
(Shimadzu Co., Japan)Z ©]&-3l] 700 nmolA &
FEE 2R dExTe 49 ol SHFFE
o] BU3 AsH). old FFEHZE tannic
acidE 5~50 ug/mLe] FER FAst AFEA]
2ol ARS8

& Hi=d slglE gl &8

etEF=Re| Mg

U FHREZ AA o, 2 2 AL 50g A
sto] methanol 10mlE ZA o, o 60°Ce] &
10 miE 718t &3 & oA oF 60°CY] & 75
mLE 7}8FE water bathol| A 3087723t W
7} st oAl B2 200mL7t 9A R,
o] o} 10mLE 60% FeCl, 1 mL$} HCl 6 mL7}
Eo%lE 8719 713k & 3R WZV|E A
100°C water bathollA 4A17F B2k 3HAZ L} o=
2% 5 FelojFo] st «f7]e] IN NaOH
4mL, CClL 20mIZ 33 F&3 ¥ CCLZFE& =
10mLE AR, CCLE 100mL7F =A 34
3, 0] 9 20mLE FEAANN S F 2 3
FE 05% (CH,COOH),MgdH,0 £ 10mLE
7heted Eafgk g AR STk AFEE
A FHFTAE ARSI 540mmolX FREE
SA8L the Ao ot F npmiERlo R b

Table 1. Operation condition of amino acid analyzer for amino acid analysis.

Specification

Conditions

Instrument $7130 amino acid analyzer(Sykam Co., Germany)
Column LCA KO01/Na Cation separation column(4.6x150 mm)
Buffer A : 0.12N Sodium citrate buffer(pH 3.45)

B : 0.20N Sodium citrate buffer(pH 10.85)
Buffer flow 0.45 ml/min
Ninhydrin flow 0.25 ml/min

Injection volume 100 ul
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Ef = §F5 A YIATHKHSA, 2004).

FEHA=A EF (%)
_ A 100 200 _ 1
X —— X —= X =
240 20 10 S

714 Se HAAHZF eI, A= FE=oIth

Clete| M2k

82 99F9 FEE Ebarandu 5(2005)°)
glucomannan®] &3 S s e A HH
Q1 HAHe met A &, 400 uLe] AEE
1318 fre] vl &713, 2+ @9 4mLe] Congo
red(sodium  4,4-dipheny}-2,2'-diazo-bis-1-naphthal-amino-
4-sulonate) A19FS FH7ISFAL vortexingdt] E§31S]
th o] EFEE H2oA 2083 WA G T, o]9]
=5 540mmolA 3R 0, e e
Az EF s ARRS ZEFHo2RE ¢
sttt o] W, FEAZ ¢=Ed HFE OIS
Ebarandu 5-(2005)¢] Wl we} ZA|star Ao
A 2o SRR 8700 Yol AAsiEA] ARSEITE

SA

7+ A¥ A5 233 yHE AFssith AkEe)
EAXEE Excell ZR2adoz P 9 TFHx}
£ F3l9l, Design-Expert ver. 7.03(Stat-Ease,
Inc., Mineapolis, USA) Z2I#E o] g&ala] BEAE
4 F 7t 48T f8e BARA

Hat o o
Utk 5l TEE Bl

AL grolle] FEW U LgE@AA o, 42
2 A) duR Fe B8 AdE Table 29
pas

=20 wigte] FEFFS HA A, 4d 2 A
AN ZHzE 96.42%, 91.87% L 98.23%= UHMAE
o YRES AR UAAL, FE FEFFHo|
7 Stk ® R, 2R Zohelg @ 3R
erstEe 4 B97F P W A4 2ol v
F Eot AA F-olo ddidoz dvtgdRo] v
A4S Bt otEHAAE wEet Hd
AE dIHE FFE JER O ofr A2

< 3E S hske AolE B wigke) o}
B2 welEl WEgdie d33s gy, o
E TERT g4 g A FEFEe] ol AiF
o2 thE Yy o] uisit). wghal 29
AL dete} v 2 duAe ek ggke.
o, Aehae gt 9@ ohE A} v

§H, dutd o dRoflo] FEIHS 98-99.5%
olBE VHE o] w22 gt Hlelth Fig
1A B dle} o] Ade] yFE e 575-
8.46%<1 W, Aol|Ae] IR FFL 0.71-1.16%
AR, g2 FFo #Agle] Ang 7oA
AAS] EUTH 2o AFl d AR EHE A9
THE e olRHA2(1.16+£0.02%)> HEH0.94+
0.01%)> ¥ZHA12(0.7110.06%)=0) ATt A AA|
dzo AW, 7H ¥ FEEA FoR FAE Y
% 7172 IASC(The International Aloe Science
Council)= % I, Ca, Mg, malic acid ¥ o3
S Ao 2N dZo AFL AFIITH(IASC
certification criteria for Aloe barbadensis gel,
2004). o] IASCOIA Q1F3he ¢=ol w2t A

o

Table 2. Proximate compositions of three Aloe species according to different leaf portions.

Composition(%, w.b.)

Species Portions Moisture Crude fat Crude protein Carbohydrate
Whole leaf 96.42+0.56a 0.07£0.010a 0.0610.004a 0.19£0.006a 3.26+0.025a

Aloe vera Peel 91.87£0.48b 0.93£0.020b 0.11£0.003b 1.124+0.006b 5.97£0.110b
Gel 98.23+0.52¢ 0.07£0.009a 0.07£0.003a 0.00+£0.000c 1.63+0.040¢

Whole leaf 94.49%1.01a 0.65£0.060a 0.12£0.007a 0.19+0.007a 4.55+0.027a

Aloe arborescens Peel 95.7110.68b 0.4510.030b 0.10+0.015b 0.37£0.015b 3.37£0.020b
Gel 94.1510.34a 0.9210.025¢ 0.1410.004¢ 0.72+0.002¢ 4.0710.010a

Whole leaf 95.71£0.37a 0.4510.026a 0.10+0.021a 0.37+0.025a 3.37+0.065a

Aloe verascens Peel 94.1510.67a 0.9210.027b 0.14£0.007b 0.72£0.003b 4.07£0.095b
Gel 99.371£0.16b 0.13+0.010c 0.0740.005¢ 0.00+0.000c 0.431£0.012¢

“Different letters in the same column indicate significant differences(p<0.05).
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Fig. 1. Solid content(%) of three Aloe species according
to different leaf portions (whole leaf, peel and gel).
“Different letters in the same column indicate significant
differences(p<0.05).
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U EFF 2 HoE FrIHE T Table
33 7t

dzo wighe] F9E FrIAHE FHS F4E
A FLAnTh Ful R eul ufe] HAT
FFE Yeplo] o B2 ¥ F14E0]
H AL & 4 J8TE ® 7 FepEE v
SFS Jepd 77122 Ca, K, Mg, Na 5©
=1, 2 773 ¢ Aol B
g2 Wzt HA YelA= Na(105.5) > Ca(93.74)
>K(85.85)> Mg (65.56 mg/100 -0 2 ¥ FFS
Hel Wb 7L K(191.37)>Ca(133.6)>Na (91.47)
>Mg(56.87 mg/100 g), 2> Ca(25.72)>Mg(12.9) >

2
HE W ol &

—

32 rlo

Na(11.41 mg/100 g) <=°1ATh.

ueby AAs A2 o]Folx] GRo| HA J&
T 2o By AE e 9FS 2on, AR
the A0 © & 42 ¥e 208 £ T Ut
g0 wiEtAe] Ca @ Mg e FAxE Hy
2A Z¥7} 233-523 mg/dl 2 3247 mg/dlZ EEHA
ATHIASC certification criteria for Aloe barbadensis
gel, 2004).

ol gAAE Ca> Na> Mg >K9 ¢2& ZA
Ao R4 Ee] EFEHo UdeH, AEE Ca>
Mg> Na K €22 Hi%3 £3&5 Uit 2
#Hu olE A2 AL K> Mg> Na> Ca o2
A ol A @2 K| Fe] 7MY =%
o, A3 AA Yol w3 He Fo] FEEE
Egetar YA

g, Weplae M4 4 g Ca> Na>
K>Mg 22 F71480] ghiso] Aoy A2
Mg> Na> Ca> K &£22 Jelgth Aubgo s
gilze] 7712 e ZF FepdoA ofrRgAA
U wlgl EEg vl

o] ]y

3% d2o9 ohuxAte A ¢, A ¢ A9
FH® FEste] 23 A= Table 49 2ot

F 1789 opvito] ERIEA=T, EEo
2] F opidt T dWdRont T8RS
= 2, 4 794A 7P =dTh & 2d vlE)
Aol M) ek oF 1087} wkem, AA YellA
T o 4uu EUTH A9 g F8 oA
glutamic acid, aspartic acid, leucine®Z A £]
34.62%2 AAEATE AA ANME glutamic acid,
aspartic acid, leucine <02 A3} 7+ 9= g

Table 3. Mineral compositions of three Aole species according to different leaf portions.

Composition(mg/100 g, w.b.)

Species Portions Te < M 7 Ca Mg Na
Whole leaf 4.72 85.85 0.28 0.20 93.74 65.56 105.50
Aloe vera Peel 3.42 191.37 0.09 1.42 133.60 56.87 91.47
Gel 0.52 0.34 0.05 0.92 25.72 12.90 11.41
Whole leaf 3.06 56.56 1.46 1.18 172.45 56.57 70.36
Aloe arborescens Peel 2.57 43.46 097 1.19 411.33 119.74 96.76
Gel 0.74 91.73 0.85 0.46 9.17 31.07 29.66
Whole leaf 2.02 35.04 0.12 0.76 108.51 17.52 35.53
Aloe verascens Peel 2.79 3493 0.13 031 243.63 30.73 58.99
Gel 1.15 15.80 0.08 0.30 30.83 43.90 30.95
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Table 4. Contents of free amino acids in three Aloe species according to different leaf portions.

Content (mg/100 g, w.b.)

Amino acid Aloevera Aloe aborescens Aloe verascens
Whole Peel Gel Whole Peel Gel Whole Peel Gel

Aspartic acid 19.575 5.268 49.055 19.771 2302 46.906 18.122 4203 65.180
Threonine 11.440 2.952 27.749 11.757 1.913 26.795 10.960 2.345 36.636
Serine 7.263 1.620 17.686 7.328 0.921 16.798 7.123 1.107 24.132
Glutamic acid 24,527 4.683 57.876 23.276 3.701 54375 23.832 5452 96.133
Proline 8.542 1.206 25.328 11.432 0.000 27.853 9.607 0.000 34,425
Glycine 8.915 2.073 21.519 8.995 1.245 20.594 7.704 2.005 28.640
Alanine 10.929 2.332 26.442 12.371 1.596 26.185 9.746 1.994 37.368
Valine 9.219 1.958 23.670 9.711 1.385 22.219 5.567 0.716 3.036

Methionine 2.046 1.362 6.451 2318 0.000 58.110 1.344 0.000 7.855
Isoleucine 6.644 2416 17.825 7.106 0.820 16.591 4.011 0.996 22.879
Leucine 12.748 0.653 32.086 12.817 1.500 31.490 7.733 1.946 41334
Tyrosine 5.892 0.918 14.544 5.132 0.852 12.534 1.937 0.832 17.619
Phenylalanine 7.348 1.245 18.483 7.297 0.964 19.044 3.191 0.813 23.627
Histidine 5.031 2.731 9.330 4928 0.001 0.003 2512 2.692 12.219
Lysine 7.990 1.328 20.718 8.683 0.000 0.010 4.306 1.188 29.294
Amonia 4598 7.065 14.648 10.055 0.002 0.006 0.038 12.234 11.213
Arginine 6.724 1.057 18.114 6.992 0.000 0.012 2.340 0.000 28.099
"TAA 159.431 40.867  401.524  169.876 17202 379495 120073 38523  519.689
“EAA 62.466 14.645 146982  64.617 6.583 174262  39.624 10.696 176.880
EAA/TAA(%) 39.181 35.836 36.606 38.038 38.269 45919 33.000 27.765 34.036

*TAA, total amino acid

**EAA, total essential amin acid(Thr+Val+MetHle+Leu+Phe_+His+Lys)

gro] Zgtom, HA9 35.66%E M43t AA
2 amonia, aspartic acid, glutamic acid <°]$121t,
FHEFe P-4 mylo0g =S w)$- wlus
i lelqdnt

A Y3 Aol 72 o2 Fhako] @il
ofmxzbo] AR|ete H|Eo] H=F olf=
WE-Eol| AR Ao] @o] E3te|o] glo
Aoz Ao T U ofv|iite] F3F
o] w2 Ho=z Azt

olp gzl HA ofw]=it FEe A> HA>
A solem, zkzt 379495, 169.876 H 17.202
mg/100 g& g VeI Hizket vz =
Aojl B2 o] ofmizito] EFFH O] UYL, HA
Aol A 50%l Fslh= Fe] ofrlieite] ®
gtslo] o A= AT onixile] A&
HAch AA o] AARL 100 71 ofvlxst
< ¢ ggsldon, deotneit e 38% A
T2 A2 djd vES UEpIT ofE#AdlA
o Ax 9, AF % AL EF asparic acidt
glutamic acid®] F& ofv|ette FFHOE Tt

N

ttlo )
' [RUNS I
58 L 2 fo

et 2y wizkese g, A2 A proline,
methionine, lysine ¥ arginineS A& A &Yt
Hghdlse] F opplimat S A o 2 A
M AARG 47k of 4 2 13W) BEE UEhi
ol @=d WigkEd FAR Fde vehiled,
53] A F99 F opvimAt FFL oF 520mg
100 g2 2 wigt AF 402 mg/100g) 2 ohEa Al
((°F 380 mg/100 @)t} w3kt & W2t 29] F8
op|AtE HiEket 719 vlRd woz EAES
), 8. oM i=AE aspartic acid®} glutamic acid=
spR7 A o). SsHA A=

methionine 3! arginineo] HZEA] ekch.

proline,

Z Hi=Y SiE ¥ otERR = EE

HEy 3HE2 159 szd HE7|E 7
E 2B 2AAIEE (Walker, 1999)h3E &
Zo] FHIEEL chromone®| ) anthrone FEAZ
54 = cHReynolds, 2004). Park (1998 Y=
of wigte} ol M2 1359 Hled SRMES
A B8IA, Dagne 5(2000y> Lo Zo|

d
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Fig. 2. Total phenolics content of three Aloe species
according to different leaf portions(whole leaf, peel and
gel).

Different letters in the same column indicate significant
differences(p<0.05).
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< hydroxyl7]oll &3 iFstaAzt ZldE 5 3l
=, H2ol Wzl g2l i Fits APER
& aloeresin-D¢} feruloyl aloesin $°] U3 aloin®]
HEAPIEEER vl 23 HislEdz Jepdo

A 3% dRo) F9E AR ¥ A4 g
e FHS 2ABINLSH, 21 A3 Fig 29 2
o}
Z ey sIEES e AA> AA 4> A
o] &0 Ty AAAME WEHl2(370.21 my
100 g)7+ lH(287.94 mg/100 g} oF5EA12(290.54
mg/100 g) EHT} A3 E9ich

A FLeMe ofrd Al (21.76)>HlEH2(19.22)>
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7% 5 EF30
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AE, 282 229 (aloinyS negative AE- o2 &
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Fig. 3. Anthraquinone content(%) of three Aloe species
according to different leaf portions(whole leaf, peel and
gel).

“Different letters in the same column indicate significant
differences(p<0.05).
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Fig. 4. Polysaccharide content of three Aloe species
according to different leaf portions(whole leaf, peel and

gel).
“Different letters in the same column indicate significant
differences(p<0.05).
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