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Abstract: In order to obtain functional materials from aloe
callus, we cultured Aloe vera L. leaf on MS medium added
0.2 mg/L TAA, 0.3 mg/L kinetin and 100 mg/L grape or/and
apple juice for 30 days. While a callus differentiation during
callus culture did not show, the cultured leaves were uniquely
released extracellular material into the agar plate. After culti-
vation for 18 days, the cultured leaf and agar were harvested
for extraction a functional material. The materials extracted
were measured on the amount of total phenols, flavonoids and
polysaccharides and determined on the antioxidant and anti-
microbial activity. In result, callus extracts of additive free
(CT) and added apple juice (2T) had more amount of phenol
compound (659 pg/mL, 533 pg/mL) and flavonoid (580 pg/
mL, 501 pg/mL) than natural leaf (p: 525 ug/mL, f: 301 pg/
mL). However, the extract of natural leaf had the better effect
of lipid peroxidation and polysaccharide content than the cul-
ture extract. All samples extracted had same effect on the nit-
rite scavenging activity. On the other hand, only 2T extract
showed excellent 72% nitric oxide scavenging activity. The
agar extract was also confirmed to contain polyphenol com-
pound and polysaccharide content that had antioxidant and
antimicrobial activity partly.
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&2 of| (4loe vera L, syn: Aloe barbadensis Miller)= gtk
o 53he A SR ABR oS |Gzt vl

BC 1,500 2. HA“JOE&ﬁﬂmqbﬂiﬂﬂﬂﬂL
ATE A A o= & 4000 0] EA A TE o] 5 A]oFg-o
B A 7Hs 3 G R o= A 670l Bt A= YA

A9l &2 dobze] 7k A o Ko WA, w4l e}, A
o7} SOl A w2E = Al o] AHAE L Qlek -2 yete
AlFret AAE FAA 2~3F0] A=l glom F=
AOFg I WS HA o7 AAbekaL ok 2ol = A=
E7|U7] T o= HAS ohw A2t 7] o] tisf A2
735k 9 W 7] ol = wizke A AS 7HA AL §lo] A7)
S obddl 7| A ol ut Al ibA] Fo] F= R E o] QL
o} [1,2].

Yol Q& vpZo| SAEES A u} QhG o] WS EE
AR Vs o glom i o] 90% o), IS
20009F Egotal Qe AlE 2 AL Ao H=3et s,
A, e, wlel, mdd 59 248 gHekal )lH[3,

4). FA| = F2 glucose2} mannoseS T A 2 s1o] L4
& &3 o] acetylated glucomannans, sulfated polysaccharides,



MADNESE A|25H Aloe veraL.2| callus Hi{ 2k} 0| & FEE2

o
pal
ton

} 2 StREAN ST HA 409

B (1-3) glucans, glycoprotein®] & el = &) 5} anti-diabetic
effect@} anti-cancer, anti-inflammatory, immunomodulatory,
gastroprotective 5 TFF3t 50| Ql= Ao 2 a8l itk
[5-7]. ik, AL WE HAEE HESL o] A el
282 B BsHE SA0] i A0 WA glov] 5
3], magnesium lactate+= histamine 2] 3431} histidine decar-
boxylase2 A A|5l= A 7}7} Qo] anti-allergic effects =
St= Ao E HaEal 9Jth[8].

FHA7IEONA = A YR E G2 E o]-&sto] 574
A5 A motAY v]gof 83t 7| FE50] AsjA L lom
Ao E AHOR Qg TRa, B, 19, olEg
9 3 9Iet 930 8ke] A5 o] §3h3 Sirt o] Yo
A} Aof| 23 A7 HJESo] 1 FA4E 1} anti-microbial
effectE 74231 Q17] (o2 tfj 34 Q1 oFe] 4 522 aloe-
nino] ¥ A glom o]&® 7t 7|5 HE skl Al Y =
AEAAA, AN Sol= &0l e Ao AL
ATH [9-12]. & Zoll= HAA A 55 9L Gl FgkAtol A
THEE Y S8 S3ekal A wst=d 2t Sl
AOR HET 918 Ml o}y g} anti-oxidant EAS 74
EAEL 2338}l 9) o] anti-aging effecto] )3t AL AN
T FESHA AL QA [13,14].

ol o] & G Ro= T W= 7|5 A F shtol
™ [15] -2 ufetoll A= 2005 o] % AlEAEY7HA] 11 &g
o7t Fff e o] theket FEj ) AlEEo] T E o] AxH|
AL Qi AbA o] FBigh -2l uhehe] -9 WA 2} A ufjof of
ggol wom FAT A YR E T 5 §lo] HiF
=] aHEFS s QoA Aufsto] 12} 7Hg & = sloF
Sh= o] B3 7HA AL Qlth. 3, R o= Al 2T ol A A
&0l 7Heet A REuks 7hol =2 o] &5k o A2 A
HA Q1 Al Foll A et 2851 9l A otk kA RE 229
= g2 3 245 o] &3t callus 2A 2317} AJF5ke] 7|
i eFol 7hHs s om 7H7he Aldel] g MAH o R 4=
o7k FAtE Aotk [16,17]. EZH = o] g AFAE A=
callus 2245 o]§sto] 7|54 Bd& g At
A S A3 sto] 1214 1 A5 SHE T 4] o]

A, & Ao A= Ao ol 7 e 5
dEof Q vk Aesto] g o7} Fi-staL
B4 A e HmskE Y At 7Hs
ab7] e, A 52 A7t callusi-3H-8 22| &
Z3F T2 calluR A E3E S 5511 SHEH calluszZ o
e AR BE B A 5 Qo] gt b
S s
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21. A8A S 9 RIAF
&2 0f| (dloe vera. L.)= AN A| e-t}E (AL, b 3HRl ko] A
Tof = A A 8-S S of2 A HL R o] 71 AL

SUEIE A9s & AE AL AAS L HZE kS
A } A 2, 1% NaOCIo) A 208 7t
22} Abt 3t ohg 2 2 oF ol ARg-EF AT [19].

2.3. Callus 4} ¥

A E o) 2212 callush 2F3}7] 28l & A} A= Table 13}
2ol phytohormone} W1 T50) £5 U ST A3
0 o] " X|+= MS (Murashige & Skoog, 1968)H]| x| & EtA & ©
2L 3% sucroseS Al 3ol a2 AA At o =
g lem’ 712 A2 o 2 AR 2 &7 5 28°C, Yo
A callus3Hs &= 8H T

24.71548 E45e

18Y Fet vkl & A1} uj 2] 9] agarE 3|3k th5 7|5
A BAS FE59th &2 108 = B3 AR5
o AlZ A m et &l o] H&-2 1:10 (W/v) 2= o] F47]
(Switzerland)2 223t ch3 TC A 37F 2 E3AT 25
H F2E2 AA7IE Wi &S Isto] 7o w5
(Switzerland)3+ & =72 7 % 7] (Kansas, USA)Z o]-& A X H
TS wHEo] Aol AHESFATH 55 Al 5 Table 29 2
o] FEs}el Aol 4 8oi%r.

25. 3 A ET EFE 0| EJF

Table 1. The condition medium for callus culture of Aloe vera L.

kinds of nutrition

Kmd.s of phytohormone (mg/L) natural juice (mg/L)
medium IAA kinetin Grape Apple
MC 0.2 0.3 By -
M1 0.2 0.3 100 -
M2 0.2 0.3 - 100
M3 0.2 0.3 100 100

"No added grape or apple juice.

Table 2. The classification of samples according to culture condition

sample culture condition

N natural aloe leaf without gel part

G natural aloe gel without leaf part

CT aloe leaf tissue cultured on MC medium
1T aloe leaf tissue cultured on M1 medium
2T aloe leaf tissue cultured on M2 medium
3T aloe leaf tissue cultured on M3 medium
CA agar of MC medium cultured with aloe leaf
1A agar of M1 medium cultured with aloe leaf
2A agar of M2 medium cultured with aloe leaf
3A agar of M3medium cultured with aloe leaf
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0.1% FEAIR| 2ohd F H=oide
Ciocalteu H| A4 [20]¢ -ro}01 2R3 0
hgmL)E EEA 22 AFalo] FEE A
O] EL Lee 21] W of wht AFatgl o
mL)& EEA R FEAAS AT 7
shel 4 ghe A&t

9] &+FL Folin-
™ tannic acid (1
satqct Sohn
™ quercetin (1 pg/
Age 39 whEAlE

2.6. 4A 3% 33
SAAZE AR 1 g ol 3] 59 T 4Co 4 nu
100% EtOHS 1:4 (WAv)H| &2 A 7}5}o] 2120 4 2447} 1
A% ohe ARBL B5oto] EAAZT T FHL 24}
olrh. B Ag e 3 ukE Asste] AHEshert [22]

27. 398 £2AEAY &3

FEE g 2S4S dotR 7] $3) 1,1-Diphenyl-2-
picryl hydrazyl (DPPH)= ]85t S48l 3Tt [23]. Al&s
T 77 1%8} 0.05%S AFEstg o g AT
ZA}5-0§5 (electron donating ability, EDA %) 2.2 AF=3}4]
o 22 E UU\PEEW] butylated hydroxytoluene (BHT)
= 1%, 0.05%= 7}7} A}%o}ﬁgw} DPPH %7} 128 7+

Shofl th gt &2 IG5 & & AFE513I T

EDA% = (Control absorbance — Sample absorbance / Control
absorbance) x 100

2.8 A QLS AL &F

g 2o 2EE9 A AAS} AL linoleic acidS 7|2 =
o]-g&sto] AU [24]. 712§ 2.5mLof| 0.1 M phos-
phate buffer (pH 7.0) 2.4 mL& H7}5}1 0.1% 325 0.1 mL
2 A 7}5lo] Hh-S NS A Z35F4 T 35% TCA (trichloroacetic
acid) 1 mL¥} 0.75% TBA (thiobarbituric acid) 2 mL-& &3%}3}
o] 95°Co 4 4087 WHEE ke ALol A FH3 4 F
acetic acid 1 mL3} chloroform 2 mL-2 Z+7+ A 7}351e] 2,000
rpmof| A] SEF A4 E 2 sk Glet dAlE e AT AT 3
$>8tof 532 nmoj| A SF = E ST, off o] FAS ol %
af 2@ Asfae Aabstdlon dxdozs 0.1%
BHTE AH&-3FGI T 2 A3 -2 3H vhE A dsto] gh2 4k&

ahsct.

A AALSF A 8]-& (%) = (] 2 ABS — Sample ABS / o =
7 ABS-Blank) x 100

2.9. o} A4 i?l%‘d &3

oAt 2752 Kim 5 [25]9] W of et 1 mM NaNO,
0 1 mLoj| 0.1% 22 A& 1 mLL 7}3}3 0.1 N HCIz}H 0.2
M citric acid buffer (pH 2.5)& 7}35}lo] & ¥ 17} 10 mLo| &
Al g k5 37°Coll A A7 F-9F BRS-AIH T vhg-9 1 mLS
Z)5}o] 2% acetic acid 3 mL¥} Griess reagent (1% sulfanilic
acid 1% naphthylamine = 1:1, v/v) 0.4 mLS 2} 2 7135t &

AGEG o] AEAA 1587 A F 520 oA =
2 ST ob ALY 2 AT S 3H RS0} At
ouf ofel o] F4Jo] E5to] A&t

N (%) =[1-(A-C/B)] x 100

N : Nitrite scavenging ability

A : Absorbance of | mM NaNO, added sample after standing
for 1 hour

B : Absorbance of 1 mM NaNO,

C : Absorbance of control

2.10. Nitric oxide 2 A &4 &4
&2 o] 9] nitric oxide AAHZAL 0.1% F=ZA|E 0.5 mLo|
10 mM Na-nitroprusside 8- 0.5 mLE& 7}5}o] AF-20|A] 15
EZFHFS-A1 7] tF2 1 mL 9] Griess reagentE 7}8F & 542 nm
oA ELLE = 5%4 45} th. Griess reagents= 2% sulfanilamide
= 3-8l 4% QA ARE- AT} 0.2% naphthyl-enediamide -84
AR A o 1:1 (viv)Z2 E§5Fo] AR5} T} Nitric oxide
2412 391 s}l Aaslglonl ol o] g4 o] £3}

A4t [26]

|

2 B e
~ _\lL
04..

NO (%) =[1-(A/B)] x 100

NO : Nitric oxide radical scavenging ability %

A : Absorbance of reaction mixture with added sample

B : Absorbance of reaction mixture with no added sample

2.11. 484
B o] Yol #21 Staphylococcus aureus KCTC 19289}
Streptococcus pyogenes KCTC 3097¢] tj3t & 2o 559
A A TNE YolR 7] 93) paper disc methodS A A|5FATH
[27]. ZF o5 1 ¥ Fo] & F 3} 10 mL 2] Nutrient brotho]] 5
TBFaL 37°Co A 18A] 7t Fot et & 2 3te 5 100
uLE Nutrient agar B 2] o] =Ta}GIT}. 2H2H0] FEARE
H 5 paper disc (8.0 mm diameter x 1.5 mm thickness, Ad-
vantec, Tokyo, Japan)©]| 5, 10, 20 mg/disc &5A17] TS &=
T HiA SR 9fofl 3L 37°C, 2447t F ot uj gk & disc
29]9] clear zoned] 47& Z4s}e] th&o] B4]0] A 4o}
o 4FE5H3ITh & AE 2 33] RhEsto] Algstglon =
-2 tetracycine S AH-8-3} T}

Inhibition rate (%) =
trol diameter) x 100

(control diameter — test diameter / con-

2.12. 3A AT

B A7L9] A A ]+ SAS package (Statistical Analysis Pro-
gram version 12.0)5 o]-&5}o] A of B2 e FEHA
£ A4FsELAL p-valueZt £ 2:0.05 ] 3131 - 9] 3t 2fo] 2
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3.1. Callus culture

Aol o 2AZ 0§51 callus #3235 F=3t 2} vjok
10o] Au}gt o] T HE HohE XA £H O 2 extracellular
o] BH| = AS Be iAol A B 4 qllen &2
Lol H7HE M1 Rl ol A 7H FF = A A Lrebd BEA A}
30| H7hEl M22] A9 ul A Bulgro] 468 A4
2 Az W 4 ik i 16 o] B gt o] Fof =
2247 0) Zasiel A AT o] W E Ao BAH L
o £5], M1z 78 217} M2u 2] w ) o] 13t A0 2 el
Qlth. o] Vanisree?] H 11 [28]2} YX|st= Ao R Y=o
Aekuio] 4 £u)g s shabo] £AME 2 dw o] 2
s} AEAPES st Heloju] AERT EEZol
H7hE Ao A Al Zslr ol AL Hop BE
Zof 335 A ELo] stressQ AL 2 2235} hypersensitivity-&
G4t extracellular® - ¢ wo] Bujst= 2 0 2 #etE ),
Ty ¥ =3F3HE9] 3 (Table 3} M29} MCH 2] o] A] 7}
&= HEE ] HANFo R A UE= tolerance T 4
3 9| 53k gHE o] BHof tigk Jlu A = Bk AAAIEE A+t
b mas Ao Az uof 302 ot callusal A
8 #2014 29 o] Kim [29]] A9 A3kt a3k
AOR callus® 25 A7) §Js) A= Aol - S22
wzol 9 2 A we so] £Asl1 4| a7} Gola Uk
21 AHgejof geh Aoleh. o)t A% anatomy]
S48 AIES] F2A Holo} BAYL Gk Aom 2
F o} [30].

=

32. 429 FEE UA #F

FEAR ol 235 SR A oS 57T At
FE o] 219 F$ o2 Wek AFOl HrkE M2
Table 3. The amount of polysaccharide, phenol compound and

flavonoid extracted from natural aloe tissue, cultured aloe tissues
and agar

Sample Total phenol flavonoid polysaccharide
(pg/mL) (pg/mL)  (mg/g Dry weight)
N 525+2.63 301+1.99 111+0.08
G 315+1.62 168+2.27 76+0.89
CT 659+1.38 580+3.09 4240.64
1T 34442 .38 282+2.73 58+0.11
2T 533+3.13 501£1.91 64+0.28
3T 371+1.88 369+3.19 41+1.02
CA 118+0.85 68+£2.28 12+0.89
1A 83+1.93 55+1.55 10+£1.56
2A 85+3.65 85+3.00 13+1.74
3A 59+1.37 55+2.01 5+0.96

Each value is the mean+S.D. of 3 times (p<0.05).
Reference to Table 2 regarding sample classification.

whR|ol 4 50% o]4F FHero] F7bsHe Ao Uehton
agarFZ 4 2ol = HF 9 mg/go] o] Y2 Helstsl
o (Table 3). o]z 22 W& WjoFsh 59t cheb] AT
A7 AR g o FAE 484 th A A3 A dhel
agar BH|H R0 F2H}31].

3.3. 807 2 AEA

7F FEANE7F 7HA = 2 AASAS GotRy
DPPHE o]§dlo] AAst Aut A 42| dF=E
MIu[ 2] 9] 2 & 3222l 1Tol| A 7H4 $-=31 2t
A& 2o agarof A FEH AR TS EAE 7HA
S g ZlEit) (Table 4). Aaol AHEH A 79
0.05%= W30 Aejst A XA FESEHT agar-E &5
O 2 S BP0 IC ol A=A Y2 FEEQANY
2ol 23%N A 4%= FASHA HolXl ¥ agarFEE2
A2 oF 135t FHadhs A o2 eyt ojn] BalH &
3 [32]h= APE Al A= agar® #H]H £ TFY
76 E B AR - o g St Aol g Aor
AL E o}

i)
b
M oz 1o

rr

3
O »Y o B O

3.4. A A3 A&

A Ao n A= Gro FE5EY 754E gokd
I A AR JFEZEQINO| 8T%E 7HY =2 A4S

th MC&}F M3u[ 2] &f agar= 58| ¥ CA%}F 3AA &= 27}
65%, 67%= e o o 272 BHTY| 64%KE ) thA =
< S M= A o= A E QU (Table 5). E3F, 225
SEHT agarFEE0] 10%0]14 S-38 Aefe2 2ol
A A TAFSHE 9 A 513 LDL-cholesterol-& %3 HDL-cho-
lesterol:2- 0] 7] A= A G20 d FE2E5Z HHst=
Aol o At Ao & AekEct [33].

Table 4. DPPH radical scavenging activity of water extracts from
the natural aloe tissue, cultured aloe tissue and agar

DPPH radical scavenging activity
(% of the control)

Sample Concentration of treatment
1% 0.05% 1Cso*

BHT' 92+2.16 90+1.14 87+1.83
N 73+0.59 23+0.54 4+0.17
G 394+0.20 36+0.12 9+0.56
CT 53£1.64 36+0.20 12+0.73
1T 64+1.36 30+0.89 9+0.49
2T 30+0.13 29+0.11 5+0.33
3T 66+0.85 34+0.94 9+0.95
CA 25+0.88 44+0.81 34+0.72
1A 34+0.77 47+1.34 30+0.09
2A 3240.08 44+0.30 32+0.64
3A 41+0.24 45+1.57 34+0.95

"BHT : control, *ICs : % of the 0.05%.
Each value is the mean+S.D. of 3 times (p<0.05).
Reference to Table 2 regarding sample classification.
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Table 5. Inhibition of lipid peroxidation of water extracts from the natural aloe tissue, cultured aloe tissue and agar

Inhibition of lipid peroxidation (% of the control)

kinds of sample (mg/mL)

BHT' N G CT IT

3T CA 1A 2A 3A

64+0.10 87+1.78 54+0.57  47+0.78  28+0.70

40+0.93

43+0.43  65+1.74  41+£0.06  48+0.15  67+1.03

'BHT: control, Each value is the mean+S.D. of 3 times (p<0.05). Reference to Table 2 regarding sample classification.

3.5. ol AL E AR

G| FEEol THEE Al vA = AnE s
Aol oPHATH AABAHS EAT 2 HE FEE0A
40% e o B HAr (Fig. 1). o= &= o7} Zohstal
Ae 7154 EEE0 HY =S A sk 2t 9l
& BolSI SAl dRAVF FeHEe e 2l
SHAL Q& AlAFSHE 2 aboltt [34].

o do 3

3.6.NO &2AEA

Nitric oxide (NO-)2} Z-o] Al LA o] 713k AH- 2t} 427
ol i 2o FEE9 atE
ascorbic acid@} A &2 o] & FEE A N& 212 24%, 20% %
o M2u %] 9] A Z=&E0] 2T7| 72%=E )R- Ho} 3u)
o} =& AL Bl (Fig. 1). B3 A g2 FEEH
chufjetE 22 oA FEH AlR7E AR o R o w2 24
S A= Ao 2 YyeEpt uhd agarpr £ 52 v F W g
e 7= AR ST o] AR & o A ugx
7z o] A3 Yol hypersensitivity S -25H= € ¢l o= 285}
of o= 9 & FA6HA =L o] dpAJof| A AAME ot
FA o H =3 E S0l NO 2453 Aot Aoz &
T ol G R Y HsatE ) g Al A
&3 et S S3lsks 71 EEEE 4HA

7] & o]t} [35].

o

i

3. 9484
TS £ 8 Hele] 2 gATo] AFS FUshs

80
o m— Nitri
? 70 4 I N;::::eoxide
z
5 60 4
<
2 T
B 50 4
5
Z
2 40 A
= I
5 304
2 =
B T
FESI I
Q
Z - i
2 =

=
O .

ASA N G CT 1T 2T 3T CA 1A 2A 3A

Samples (mg/mL)

Fig. 1. Nitrite & Nitric oxide scavenging activity of extracted
materials from cultured aloe tissue and agar. Reference to Table 2
regarding sample classification.

M2t S. aureus KCTC 19282} S. pyogenes KCTC 30975
olgsto] FRATE T 23} JESOR gt 3ele] o
ol w91 S. aureuso] T3t et o] $-3 F o2 HakE Q]
c} (Table 6). £3], M2 ] 9] 2AZ&E2 20 mg/mLA 2|5t
785 =2l tetracy- cliney} A dzof FEEHET 4
gk 61%9] =2 FHBAS Bt o= Alx 9= FujH
oA e HEsetEe] dHadE 7= Ve EEE
FAET dro7t MY, FA R QIS 27 AR =S
o2 qla) fuEE A5ol $4a atol drke AHE 3
st [36],

4.8

A& 0| callus®2]S A7| 9|5to] Ao) 71 FAE 4 54
o] o A5 AEe b AS AAstL dHor A& &
Abtol T Fo] 77 wi Fh 23HE R )R] of A] 30
&L Hl Rt A callusitob= D ofubA] AT ¥ 102
o] ZA}3} o] Z ¥ v A & extracellularEH o] Hu]E= &
g 2t @A ZAFE A BEE 4 QUi wiek 18
A of| =274 A 3} ] e 2] ©f agarE B)ERo] 2A 2
agarrE w2 o] 7|54 2 = v

E =

= gotH skt

T Hls3etE FF2 MCHj A 9] CTH:E=0°] | mLg 659
ngS 2 7H w0k om agarsEE-2 Wt 1 mLw 85 pgs 7t
A Aoz AU, St ol YA CTHEEE] |
mL% 580 pg© & 7H4 =9k oo agarF: &5 w3t | mLy ¥
T 65 ugs A= Ao 2 ZRIESnh oA T Noj
AxED ¢ 111 mge 7HA AL Q1o 22 ulof Al & Fof
= M2HJ A 9] 2T & 59| 64 mgl & 7} Wotal agard =
5 F 10 mgS 6Ll §l= A 0= S4 =] Gt} DPPHO
gt g d 2AZAG S FEEY FEE 1%240.05%= 1
o] Adlgh A} 1%0 4= NI} 1T, 3TA| &7} 60% ©]/d2]
2AGAGE Hom 0.05%00 A= agar=E=0] 40%H =
Tk gAdo] S71gh Hh A2 &= A dRFEE2
L gAdo] st IC o A = agar:E&-2 1/3 7Hg
ol WojXl ¥ 2 =& A RSS2 Al
ol FASHA stk A A4S A sl&- N} CA,
3AA| B0 A T %9 BHTS) 64%25 T} 322 87%, 65%, 67%
2 et o] ol HATY AATEL 40% HES] BHE B
£ 2280|714t A2 PHEUTE NO £ARAL 2T
7% 1 S B B 00 FFEAL 20 memL
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Table 6. Antimicrobial activity on the extracts of cultured aloe and natural aloe : paper disk method

Antimicrobial activity by paper disk method (%)

Strain of microorganisms

Kinds of sample Staphylococcus aureus KCTC 1928

Streptococcus pyogenes KCTC 3097

The concentration of treated sample (mg/mL)

5 10 5 10 20
ct 1£0.68 9+0.23 33+0.33 1+0.34 2+0.56 5£0.13
N 0 0 16+0.67 0 2+0.78 5+0.56
G 0 30+0.56 30+0.56 0 0 1+0.36
CT 0 2+0.78 8+0.33 0 0 0+0.98
IT 1£0.67 3+0.33 3+0.33 0 0 1+0.02
2T 0 1£0.67 11+0.11 0 0 1+0.11
3T 1£0.67 2+0.78 7+0.22 5+0.56 5+0.56 25+0.00

CA 0 0 12+0.78 0 5+0.56 11+0.11
1A 0 0 44+0.44 0 0 1+0.31
2A 1+0.67 9+0.44 61£0.11 0 1+0.51 2+0.17
3A 5+0.56 22+0.22 25+0.00 0 0 1+0.92

¥C: control - tetracycline. Each value is the mean+S.D. of 3 times (p<0.05). Reference to Table 2 regarding sample classification.
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