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Effect of Solvents and Some Extraction Conditions on Antioxidant
Activity in Cinnamon Extracts
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Abstract

The dried cinnamon was extracted with 12 solvents and studied the extraction conditions of tempe-
rature, time, solvent addition ratio and number of extraction for their effects on chemical and antioxi-
dant properties of the extracts. It was found that a relatively higher antioxidant activity expressed
as hydrogen donating activity was obtained from water and 70% ethanol extraction among 12 solvents
investigated. The solvents of water and 70% ethanol were further studied for effects of several extrac-
tion conditions. At the temperature range of 20~100TC and 2~10 hours of extraction, the antioxidant
activity and % total phenol was significantly increased as the temperature raised up to 80C and
extraction extented to 8 hours, while the solvent ratio of more than 20 times to dried cinnamon
affected little. Soluble materials and degree of browning measured absorbances at 285 and 490 nm
were also increased at higher temperature. A significant decrease in antioxidant activity and other
characteristics was measured in the extracts prepared from third times of extraction.

Key words: cinnamon extract, solvents, temperature, antioxidant activity, total phenol.
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Table 1. Properties of cinnamon extracts prepared with various solvents

Solid? Antioxidant? Total® Absorbance
Solvents

yield(%) activity(%) phenol(%) 285 nm 490 nm
Distilled water 5.04 92.3 1.10 0.17 0.25
70% ethanol 9.60 96.5 1.24 0.38 0.58
70% methanol 8.80 93.2 1.04 0.35 0.53
Methanol 6.48 915 0.84 0.26 0.33
Ethanol 7.88 96.0 1.00 0.39 0.56
Butanol 1.84 59.2 0.28 0.03 0.08
Ethyl acetate 124 - 0.11 0.12 0.02
Acetone 2.72 89.0 0.50 0.70 0.09
Chloroform 1.04 — - - 0.04
Ethyl ether 1.20 46.1 0.16 0.16 0.02
Pertroleum ether 0.88 — 0.10 0.10 0.01
Hexane 1.14 — 0.15 0.10 -

bSolid yield (%) was expressed as 100X gr of solid in extracts/gr of raw material (dry weight) used in extracts prepara-

tion

PAntioxidant activity (%) was expressed as 100X difference of absorbance between reactant of extracts and control

with DPPH sol'n

3Total phenol (%) was expressed as 100X gr of total phenol in extracts/gr of raw material (dry weight) used in extracts

preparation
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Table 2. Degree of browning and free sugar contents of cinnamon H,O and 70% ethanol extracts prepared by
various extraction temperature

. HO 70% Ethanol
Extraction
5 Absorbance? Free sugar(%) Absorbance Free sugar(%)
temp. (C)
490 nm Glucose Fructose 490 nm Glucose Fructose
20 0.13 0.20 0.17 0.57 0.18 0.16
40 0.16 0.20 0.19 0.64 0.17 0.16
60 0.24 0.21 0.22 0.78 0.18 017
80 0.25 0.21 0.24 0.84 0.17 0.17
100 0.34 0.17 0.16 0.98 0.17 017

YDegree of browning, Extraction time; 4 hours, Solvent ratio; 20 m//gr of raw cinnamon
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Table 3. Degree of browning and free sugar contents of cinnamon H,O and

various extraction time

207

70% ethanol extracts prepared by

) H,0 70% Ethanol
Extraction
. Absorbance? Free sugar(%) Absorbance Free sugar(%)
time (hrs.)
490 nm Glucose Fructose 490 nm Glucose Fructose

2 0.16 0.16 0.18 0.12 0.12 0.11

4 0.18 0.18 0.20 0.15 0.15 0.15

6 0.20 0.20 0.23 0.17 0.17 0.15

8 0.21 0.21 0.24 0.18 0.18 0.19

10 0.22 0.22 0.22 0.19 0.19 0.19

PDegree of browning, Extraction temperature; 80C, Solvent ratio; 20 m//gr of raw cinnamon
] = AF Fristed slhde] ot wlELAH ZhEubg-e)
o tor R A AR AY ASF] HLEAe] AEHoR G
o :

— _ #EHE AeE ARG A7 Al g 2aE
€ sof 8r e e 08 E MUl BASBARY Z7)1Ec] Yo AL wlo|ud
z g | e s S HNSE A AN falsielom, 2L
N S T Cosy  ABAHL Zoke AR Mav) 147} REE R
o € —— | =
z p | ¥y Vil EEEdna @ 509 Asel gl A Ax
Sl 3t Joss  BAe 85%E wamd ma A% 2 5 Uk
=] 4 [ - =
E e 2 0% oAeE& FFe) Hds F3Fde) A4
T wl ef Loa 2 ol FEAT] Asksiua $AsYHES 2 phenol

G === Wepol Fobekelon] FUHBNEE BAL oF, F

% Y R Pt phenol& 6417} o] F3E] = Z7}7gko] Shuksted Ack.

2 4 6 8 10 w gz aksla A e el & phenol ko] E5F

Extraction Time (hrs) o_}!_}_;_)_p}_ 3‘—_]_;(-]5—] lj-z:o} z‘%/}l—ﬂ%k]E ES phenol

Fig. 2. Effect of extraction time on antioxidant activity,
total phenol contents and absorbance of cinnamon ext-
racts prepared with H,O (solid line) and 70% ethanol
(dotted line)
®—@®; Antioxidant activity, ¢ ; Total phenol, v—v;
Absorbance, Extraction temperature 80C

O

ehiA eksteh weby s
7}
4l

o 225 E Ak EA
=3 % phenol #sko] Wl 80T & +
Ji—rﬂl«] PALNEE 7}3}04 217kl A 104]
A FEEAE W oAl Al
ble 3 % Fig. 29} v} E3%9
21708 F7tell whe) 2474} 55%0 A
 F7keted 63% Amsh  F
ZE]‘}LTL % phenol ek 87} *
0417kl M 2319 c} sksict.
£ Bhd 29 polyphenol & & o)
el FEd Fogo °]‘§ Fad 7}\£i A
o},
3]

[e)

O o 18 Hw

N
-
=

N m.ln: ﬂ\‘

285 nmol| 2 8] &-Fwi= x| 7FA el whe) ek7kA
AE Wo] 285nmel 4 &A= =5

7o) Axelo] ZerAg Ao e feu
& 7td A F #Msle] glucoses} fructose’} 0.16~
0.18% AN X 0.22%=2. 271819 2™ 490 nmol| A& 4%

I~

FAEo]

o ml J

el

o}
b2
4

He
&
Al
FE

o

o

Fere an o4t ¥
FAEE 6271717

- e)

=

s BolFgich 285 nmel A 9]
Z7slebrt o] AFAste] 285 nm

oA HYEE BATES Zaugo] o8 wEAuw
27] FEEAe S FEGo] G Foivhn A7Hch

e} feRRRe 54700 get AGHon 5
setaich.
g9l riRnl 2asieel B

o]

ffsted 3 =
3, SviEslee AvYR %“%L«] 5~
AR A FEde] EQL T

7} te]

Boho we

£8 55 80C,

3 Rk EEYs A% sy
At Frstebh 1o gel g Hrke Al

Y7477

ble 4 % Fig.3
wE ol 200

AAe g ¥ol Alwlel bt B2 2083 B
H7ME 33 5595 o4 T vk % phenol ¥
&9 5~10u3F Pl e obF g e ey
tirh 208 of Aol M stubs] Frlste] o] F Bl Eel
thal Sslert e Z1g o 5 ddnh 285 nmell A Y
¥4 Wzt F phenol gkt zro] A wke] &)
HA7halelle S 2okn Solske] FIlESE FolA
285 nmell 4 H4EE BAE0] Bol A 37 e e

wT A
D4 5

qgleh. BAES felw gake 208 ol 4



208 oA E343hs] =) 7)) 25 A A 3 E (1993)

Table 4. Degree of browning and free sugar contents of cinnamon H,O and 70% ethanol extracts prepared by
various solvent ratio

H,O 70% Ethanol
Solvent
o) Absorbance? Free sugar(%) Absorbance Free sugar(%)
ratio
490 nm Glucose Fructose 490 nm Glucose Fructose

5 0.20 0.11 0.14 048 0.10 0.10
10 0.21 0.18 0.20 0.64 0.14 0.15
20 0.25 0.20 0.23 0.82 0.18 0.19
40 0.26 0.22 0.22 0.87 0.20 0.19
60 0.26 023 0.22 0.83 0.21 0.20

Yml of solvent added per gr of raw cinnamon, ®Degree of browning, Extraction temperature; 80T, Extraction time;
4 hours

Table 5. Degree of browning and free sugar contents in cinnamon extracts prepared with H,O and 70% ethanol

as affected by number of extraction

No. of H,O 70% Ethanol
0. 0
. Absorbance? Free sugar(%) Absorbance Free sugar(%)
extraction
490 nm Glucose Fructose 490 nm Glucose Fructose

1 0.22 0.19 0.20 0.57 0.16 0.15

2 0.07 0.05 0.05 0.11 0.04 0.04

3 0.02 — — 0.06 - -

4 0.01 - - 0.04 - -

5 - - - 0.03 - -
DDegree of browning, Extraction temperature; 80C m, Extraction time; 1 hour, Solvent ratio; 20 m//gr of raw cinna-
mon
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Fig. 3. Effect of solvent ratio to dried cinnamon on
antioxidant activity, total phenol contents and absorba-
nce of cinnamon extracts prepared with H,O (solid
line) and 70% ethanol (dotted line)
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Fig. 4. Antioxidant activity, total phenol contents and
absorbance of cinnamon extracts prepared with H,O
(solid line) and 70% ethanol (dotted line) as affected
by number of extraction
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Absorbance, Extraction temperature; 80T, Extraction
time: 1 hour



) =} 3
A7Vl A v gk A vehiiglch xiapel A
L) 5000 7bx] WA gEuke] Zvlajod 7‘“—"]‘5"’] A
AEAFE S84e] o2 AL o4 F UdH
70% olere F=%9] AgelE A3l 285nm
ol A9 FHE=7L A‘l“ﬁ’“}ﬂﬂl FastA A Pﬂ
7+2 vpehliglal & phenol ¥ B5EN M T
EolA olF ”“01 70% olgt-go & H& Ze= *H

2eich FAES) feld FHS 20MF HAAAE
sxoz Zreket 2 o] gl Alel SleiAe
EETCS

L2

%
—\rl-‘
£
-8,

FEA dolrr]| 5t F
= 20u), 70% olEre-2
FEsle] 2L
9l Fig 49
sgx].;;}%}ﬂil—_ 1
HAabs & vhel
d 5o 2?17}21 11-24°£ %‘%EM o= 7
—’F gich 285 nmel| 48] FHE:E EFRE A
o] 13]el 63.3%, 239 26.7%7} +EHUL 70% ol
20 A% 130l 81.0%, 23 14.3%7} &&=
Z phenol k= FFZ el 13| 55.7%, 23]
26.7%, 70% o|ebg ZZAle) 13jol 77.4%, 23] 104
%7} &&= EM ol AEE 0% oﬂ e %g}«]o\l T
”"Hﬂ

70% ol &
o] 13]9]

do v

e
[
o alu o

<

IS

Qe

W
2 °‘E>

=

o

S
=
1o
)
el
w5
”-’b"r\x
2
~N
Jlmr"
oX
-
%)
=
o
[#a]

fr o v o

o
4 70% °‘| FE FEY BT

£ Yo g
m{ﬁ N ‘“W
E
)
rSL
oX,

Ht
>
£
T
=
2
@ ¢
f

fl
>

i
o Nl

o @ 4o o

iz

Zo4 2] ﬂ*w}ﬁ% 715
2 o) 70% ofjgtgo] 7bg AL
o, 2Zx7e YaAd g 200 Hao—g- 21 713)5 80T ol 4

8A7t ZZgre] HAselch wat & 147HY <fi 3

To%

2 <
gohe) ERel FEE, A7 Sl AR FEUS
£o] 22z700] ARREA olshst Sl vlAE
odere zaratelrh SREE:

S 1274 &nhE %-‘% 70% M]%L A
beh 25 70% oSS thee] FERAS 2AH]
B 7&124&\:}] 24 ﬂa}oﬂu} —T—%%E-‘é— 20~100C =,
FEAUE 2-10400R Bof FEAE 2A%E
At E‘r%}”iﬁ} phenol &k 80C s} 847 %
Mol 4] =7 vhebytar 285 nms} 490 nmell A9} FF =
exrl 2g4E Zvkekdnh &9 Arheldl glelrs
A Fekel 200 o)A HrpAel Z WL glalew
2285 39 ol el ol FAHEEE 9 7]
G B4l AE Bk

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

209

8

Ho

CKRFRER D A ST R ] A ARshi ] Etel

thste]. HARRBIERE 9, 26(1962)

. Teruhisa H., Mami, Y., Tetsushi W., Mayumi O. and

Shozo F.: Measurement of antioxidant activity in spi-
ces by an oxygen electrode method. &#iE, 27, 615
(1986)

. Nobuji N.: Antioxidative compounds of spices. &¥,

143, 11(1984)

_ Yutaka S., Yukichi K. and Tomonori S.: The antioxi-

dant effects of petroleum ether soluble and insoluble
fractions from spices. &ft & R, 29, 505(1976)

. Han, BY., Han, Y.N. and Park, MH.: Chemical and

biochemical studies on antioxidant components of gin-
seng. In Advances in Chinese Medicinal Materials Re-
search, 1, World Scientific Publ. Co., Shingapore, p.485
(1985)

. Kajimoto G., Yoshida M. and Shibahra A.: A role of

tocopherol on the heat stability of vegetable oils. Nip-
pon Shokuhin Kogyo Gakkashi, 38, 301(1985)

. Fukuda. Y. and Nagata, M.: Chemical aspects of the

antioxidative activity of roasted sesam seed oil and
the effect of using the oil for frying. Agric. Biol, Chem.,
50, 857(1986)

. 9]7% : Isolation and identification of constituents

from antioxidant and hematopoietic fractions of panax
ginseng C.A. Mayer. &3 n}a}a} 9] =-7-(1989)

 Hudson, B. and Lewis, J.: Polyhydroxy flavonoid an-

tioxidants for edible oil phospholipid as synergist.
Food Chem., 10, 111(1983).
74, a5, 259 Antioxidant activity of panax
ginseng browning products. ¥-=5-53+%3 2, 24, 161
(1981)
m7k2 3% Antioxidative characteristics of soy-
bean sauce in lipid oxidation process. J. Food Sci. Te-
chnol. 19, 537(1987)
oA Hel sty 23 WAk 2(1984)
Blois, M.: Antioxidant determmatlons by the use of
a stable free radical. Nature, 181, 1199(1958)
H74% A% Methanol %59 Fasast, 25
shar A Alehe} =7(1988)
Choi, J.H.: High performance liquid chromatographic
determination of free sugars in ginseng and its pro-
ducts. J. Food Sci. Technol. 13, 175(1981)
3‘4’&—?' 221222 9 Glucose & Argine 37} *
29 B3 Fushael deted et Sl
Q}Hl"—f(l%O)
Az, WA, AT FAL B WA FIE
Bo) pavter 2AE 9 Arsl wsh gFAEH
&3], 21, 480(1989)
@ael, AEE: ol AARANA FEH ol
zzgel s Ejel deted FFAE

AL AR AREYE AR
5} A7, FFEANET zz}ss]X] 6, 1(1974)

(1992+3 99 189 AHF)



