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Abstract - The results of the content of total polyphenol and flavonoid, DPPH (1-1-diphenyl-2-picryl-hydrazyl) radical
scavenging activity, ABTS [2,2’-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid)] radical scavenging activity, nitrite
scavenging activity and SOD-like activity of methanol extracts from immature cotton boll are follows. The contents of total
polyphenol and flavonoid compound were higher in small size cotton boll, and DPPH and ABTS radical scavenging activity
also showed a relatively high activity in the small size. These results indicate that there is a correlation between phenol
content and DPPH radical scavenging, ABTS radical scavenging. The test concentrations of immature cotton boll extract for
measuring DPPH and ABTS radical scavenging activities were set as 1.25, 2.5, 5, 10 and 20 mg/ml. Immature cotton boll
has high radical scavenging activity at the concentration of 1.25~20 mg/ml and the result showed a tendency to increase in

a concentration-dependent. The nitrite scavenging activity

showed high activity in the pH 1.2, and the result in the pH 4.2

showed progressively less active, and in the pH 6.0 near neutral was confirmed that does not affect the nitrite scavenging. In
addition, SOD-like activity showed somewhat lower activity compared with ascorbic acid, but tended to be higher when
compared with the results of the other natural substances. Through this experiment, we confirmed that immature cotton boll
was excellent antioxidant activity. Therefore, it is demonstrated that the cotton suggest the possibility of development of
new material for cosmetic product or functional food in the future, and is expected to make a greater usability.
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A2 (Kim, 1962) Q17 YAJo|n] 7870l et 5
of Aol S WA S} kgl MolxmA ol
sojuz 714 T4E AR ek, 28ie] 4EL gossypol,
flavonoid, phenolic acids, salicylic acid betaine, saponin
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HE AHat¢lch(Table 1), 28 AAS theiE -80TC o
A 24X7E F4 BEAI & AFsdART oA ARAA
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A =20] GufQl HEhE} distilled water(D, W) G- A2k
& 19 (Duksan Pure Chemical .Co., Ltd,, Ansan, Korea)
= AR, Hteks ARl ARG AleFQl DPPH (1-1-

Table 1. Size screening of cotton boll

Sample Weight (g)
crr 13.01 - 18.56
CM 10.01 - 13.0
CS 6.65 - 10.0

“CL: cotton boll large size, CM: cotton boll medium size, CS:
cotton boll small size.
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diphenyl—2—picryl—hydrazyl), Folin—Denis reagent, ABTS
[2,2"—Azino—bis(3—ethylbenzothiazoline—6—sulfonic
acid)] 5-& SigmaAHSIGMA—ALDRICH Chemical, Co, USA)
oA FYste] ARESIATE SOD(superoxide dismutase
like activity) 2% A2 DOJINDOAKDOJINDO Molecular
Technologies, Inc, USA) A &S F45}o] ARESIQITE &
T = B39 A (Shimadzu, JP/UV—-1604), ELISA Reader
(BioTek, USA)E o]&3dlo] A3}t

T EdERES

% vl e 42 Folin—Denis¥H(Swain ef al.,
1959)°f ofsto] HAAEF SHoiet, Fk H AJR 400 uld]
-2 9FO] Folin—Denis 842 }6]—0% 387k HP-—A]?]
9% NapCOy 400 ul Eg5to] 14]7F oFAlo| A HFS-A]7] &
700 nmoA] LS =43t AZFAL tannic acid
£ R sto] 4 Ak 3 EeulE ad=E
SleFS mg/g tannic acid® YERYITEH

2 wiagslol 20030k, =8 AL} 0 9} IN-NeOH
0.1mLE &35} & diethylene glycol 2mLS &35}l 37C
oA 1A]ZF EoF B A]7] B 420nmof| A TG EE =R 5}
At FEEA R querceting 0]-85t0] AFAS 2451
Z ZEgH o= IS mg/g quercetin .= UERJ ST

DPPH radical £A4% &34

E3cte 7o) fEh-&3E52] DPPH radical &7 %5
Blois(1958) %1% Waste] 2ok, = A gl
500 UL}, 1,1-diphenyl—2 picrylhydrazyl (DPPH)E
o] 0,156 mM F== 8347l DPPHEY 2 mL& 33t $
1027} vortexingdte] 25Cof|A] 3087} BR-EA)7] & 517 nm
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et al(1987)9] WS S-gato] Z4s9ich WA 1 mM
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0.2M citrate buffer (pH 4.2, 6.0)& 140 ul& =3lslo] K
5 200 ul® W3lek, o] RRgAE 37C 220 A
1A)ZF ZoF Hh-8- A]71 & 2% acetic acid 1000 ul®} Griess
A|9F(30% acetic acid® ZA|8t 1% sulfanilic acid®} 1%
naphthylamines 1:1 H]- &2 &3}, ARR-ZI A0 ZA)) 80 ul
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fonic acid)] 2AZAL Re et al. (1999) 2] HH-S HE 5o
2431y, WA TmM ABTSQ} 2,45mM potassium per—
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EDTA, 1% PVP, 100 mM PMSF] 2 mL& #243tt0] 5000
rpm @ 2 2087 YA E P sto] e ARSIt A
A =4 Aok B8 Kit(SOD Assay Kit—WST, DOJINDO
Molecular Technologies, Inc, USA,)E ARgdlo] 43}
gt =, SOD aAEA o] NBT(Nitroblue tetrazolium) 2]
2L Adfiol= 58S A= photochemical NBT method
£ AF8-519T), B9850 mM carbonic buffer(pH 10,2)
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AAsh= ABHA| Ak iﬁ}(Mlddleton and Kandaswami,
1994), =atrtef Wghs 559 F SeE0lE IS
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E2 ZetH o] B9 FgES SIS THTable 2).
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Table 2. Total polyphenol and flavonoid contents of cotton
boll extracts

Total polyphenol Total flavonoid

Sample
P (mg/g TAE7)  (mg/g QE)
crY 80.44 £ 238" 957 + 1.17"
CM 107.11 £ 459" 1633 + 1.28
cS 116.89 + 7267  19.76 + 2.81"

“TAE: tannic acid equivalent, QE: quercetin equivalent.

YCL: cotton boll large size, CM: cotton boll medium size, CS:
cotton boll small size.

*All values are mean + SD of triplicate determinations.
Asterisk indicates a significant difference at **p <0.01, *p < 0.05
level.



Table 3. DPPH radical scavenging abilities of cotton boll extracts

DPPH radical scavenging ability, % of control

Sample Concentration (mg/ml)
20 10 5 25 1.25
CL* 8538 + 1247 7574 £ 1347 5948 £ 128" 4493 £ 1577 3457 £ 1297
cM 87.25 + 2.66 81.58 = 0.90° 5537 +2.17° 4479 + 2297 3646 + 1.78"
cs 8721 + 1.87" 87.24 + 2.61" 84.80 + 1.95™ 7322 + 1.0 5519 + 230"
AAy 97.40 + 0.03 97.30 + 0.03 97.30 + 0.03 96.90 + 0.04 94.80 + 0.07

“CL: cotton boll large size, CM: cotton boll medium size, CS: cotton boll small size.

YAA:ascorbic acid.

*All values are mean £ SD of triplicate determinations.

Asterisk indicates a significant difference at **p < 0.01, *p < 0.05 level.

DPPH radical &7

Aol 24 PHE T radicalol] HAE Fola}
o] AELE AA| gl AEE 24T O R ascorbic
acid 53 2+ G415} B0l ©J3) DPPHS] RS Hepiio]
BUjo] P S Fojo] B B2 Yophe
wlole}, sheld) 7] ojgke 2aEe Azt BHS
24517 Sl BABoI5e] 24 B AR HA R
1.95 mg/mlofA] o], 2, 2:9] I7|H2 34,57 + 1.29, 36,46
+1.78, 55.19 * 2.30%9] AALS Holon, Hukwol
20 mg/mlof| A ZZ; 85,38 + 1,24, 87,25 + 2,66, 87.21

+ 1.87%=2 ZA=|o] JZ2] ascorbic acid®] &AZ2l
97.40 £ 0,03%%} B|W3l = H| WA =& AAZA 7S
UEbdS & o UATH(Table 3), o]2fgt Aib= A& 9] )
=73 ks gFdoll Blglste] DPPH radical®] 4274%°] &
oIttt Halet Y5l (Kwak et al, 2005),

fo
N
N
o
(4
N
I~

lLeTm 247k pH 1.2, 4.2, 6,004 8F
SAI F obEANY AASS %Zéﬂ CHTable 4), =3}c}
s, 5 29 27
+ 4,14, 5295+306 28,62
Q.01 pH 4. 20| 4= 45,99 + 562,
3609+518 195+614%4 A7} Yl oL pH 6.0
A= Al&9] opaAbedol tigh 4750l gz Ao Sl
= olet, S HehE FEE2 pH7F W s 750
Lol AyE Hg o o] Gray} Dugan(1975)2]
e}l x|k AR A, nitrite= oglRe} ¥H-SEho]
nitrosoamine?] W-EHS FAJoh= G A pHZL W&
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Table 4. Nitrite scavenging activities of cotton boll extracts

Nitrite scavenging activity (%)

Sample pH 1.2 pH 4.2 pH 6.0
CL* 5584 + 414" 4599 + 5627  ND’
CM 5295 +3.06" 3609 +518  ND
CS 2862 +515 1953 +6.14°  ND

“CL: cotton boll large size, CM: cotton boll medium size, CS:
cotton boll small size.

YND: not detected.

*All values are mean + SD of triplicate determinations.
Asterisk indicates a significant difference at **p < 0.01, *p <0.05
level.

52 uhSws} W] thie] AR 27)9} Alwgle]

pH 1.201418] A7)0 71 7] Uehd Aoz Apmset,

of

ABTS radical &A%

3HAlS}E f%5 240l DPPH radical®] £7&41} t&
o] wo] AME: ABTS radical® AAZHL ABTSS}
%)
o]

potassium persulfate@}2] HF-2-0 2 E8.9] HZ M-S T
SJo] PAspE Bl ufe} gt Sa02 S 4
PHOE ABTS radical 9Fo]-2 &M AzrHolatal gt

(Prior et al, 2005), radical®] AASAL o], &, 49 2
7R 2 A HAEES 1.25 mg/mlofA] 16,39 £ 2,17,
92.89 + 2,16, 47.30 + 3.24%0] AA%S Hyon Hu

0] 20 mg/mlof A ZH2F 97.1 + 0.74, 97.96 £ 0,63,
99.43 £ 0.19%9] SA4AN7}F ElE o] AgS F=7t =
o4 4750] §olal BOFEL SHRIsrkTable 5).

Kim et al.(2009)2] ¢A-tollA &0l 1 mg/mlofA 7,.0%,
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Table 5. ABTS radical inhibition activities of cotton boll extracts

ABTS radical scavenging activity, % of control

Sample Concentration (mg/ml)
20 10 5 2.5 1.25
CLz 97.1+0.74" 92.89+1.35" 43.64+2.14" 29.15+2.22" 16.39+2.17"
CM 97.96+0.63 93.99+2.44 47.38+2.19” 31.63+1.38" 22.8942.16"
CS 99.43+0.19" 95.55+0.48" 94.37+6.07" 73.97+2.39" 47.3043.24"
“CL: cotton boll large size, CM: cotton boll medium size, CS: cotton boll small size.
YAll values are mean + SD of triplicate detegnjnations. .
Asterisk indicates a significant difference at p < 0.01, p < 0.05 level.
Table 6. SOD-like activities of cotton boll extracts
SOD-like activity (%)
Sample Concentration (mg/ml)
20 10 5 2.5 1.25
cL’ 2859 + 1.06° 2745+ 0507 2694 + 046" 1733 £ 0917 1636 + 1.05"
CM 45.63 + 3.24: 4227 + 3.38: 42,54 + 0.74: 24.89 + 3.02: 2245 + 1.11*:
CS 50.77 + 0.52 50.38 + 1.36 49.26 + 1.06 32.06 £ 0.27 18.95 + 1.49
AN 93.13 £ 1.0 9234 + 1.74 91.32 £ 1.11 90.52 + 0.84 88.47 £ 1.25

“CL: cotton boll large size, CM: cotton boll medium size, CS: cotton boll small size.
YAA:ascorbic acid.

*All values are mean + SD of triplicate determinations.

*p < 0.05, **p < 0.01;significantly different from the control and experiment group.
Asterisk indicates a significant difference at **p < 0.01, *p < 0.05 level.

10 mg/mlo| A 81.7%2] B85 Hithe Autkc) =3jc)
A FE=9 A0 #A deuth E3F 1 mg/mlofA
10 mg/mi7tA]©] 2AZAIZ o] 20,4%~83.3%E A2 2o
2 ol s vehd A3 veE FE5E(Ko,
2012)9] A+t @ &FAo] HEhE =559 36,7~93.7%
(Bae and Kim, 2009)2}= -FARE AiE UERASIT

22,45 £ 1,11, 1895 = 1 49%«] A
mg/mlof| A= 242} 28 59 & 1,06, 45,63 £ 3,24, 50,77 +

0.52%2] /52 HehH Atk Table 6). =
acid7} 1,25 mg/ml SEol|A 88.47 +

OE,

¥ H(Ko, 2012), =3}
273 A3}, 1.95
7} 16.36 + 1.05,

21141291 20

1, 25%, 20 mg/ml

o] ascorbic

SOD A+ &4

AR Yol A5t Akt a4-¢1 SOD(superoxide
dismutase)= AA| 2] AR} 4S9kl 315 A A|5hH
A5 ede 2EA0R AANE Aoz deA qlo
o, @A FASAU R A S SR SHE AR T
o o] &% QthBryan et al, 2000; Donnelly et al,,
1989). T3+ Ao EAdAkAT} Thet A E QS wo) T E
FARSHA ok At 2] A|A | 45t BiE YERY
o(Kim et al,, 2011) 8/d4t2x0f SODRRE-2] So]Ad2 2t

FEoA] 9313 £ 1,0%9] =& S5 e Aof Blsf
S S HAANE sE7F STkl weh tieate]
ascorbic acid®] 31%9] 0|2 A5o] el e gix
L 0|83t Sl ofkbo] BAl(Lim et al, 2007)2] 22.3%
718]3 BHT tR S 0]83F AR} 2225(An and Lee,
2002)9] 1225t Ao s & e 2tk ey
catechin® 2 H| w3t Ag]AYo] £EE(Rhim et al, 2012)
9] 78,9%H th= W BAS YERTh
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