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Abstract

The physicochemical properties and antioxidant activities of hot water extracts of Quercus salicina Blume (QS),
Ligustrum japonicum (LJ), and Clerodendron trichotomum (CT) leaves were investigated. Hot water extracts of
QS, LJ, and CT leaves were prepared at different temperatures (70, 80, and 90C) and times (1, 2, 3, 4, and
5 h). The lightness (L"), redness (a’) value, pH and soluble solid contents of QS extract were lower than those
of other extracts. Compared with the LJ and CT extracts, QS extract showed increased total phenolic (533.11 to
692.67 ng GAE/g) and flavonoid (42.13 to 58.40 png CE/g) contents and higher 1.1-diphenyl-2-picrylhydrazyl (DPPH,
30.21 to 43.02%), and 2,2’-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid) (ABTS, 26.08 to 28.28%) radical
scavenging activities. CT extract showed low total phenolic (212.22 to 361.11 pg GAE/g) and flavonoid (8.93
to 22.60 ng CE/g) contents, as well as DPPH (5.37 to 11.23%), and ABTS (12.17 to 21.47%) radical scavenging
activities at all extraction conditions. For QS, LJ, and CT extracts, the extraction conditions that provided optimal
physicochemical properties and antioxidant activities were 80°C for 3 h, 90°C for 4 h, and 90°C 5 h, respectively.
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Table 1. Color of QSLE, LIJLE, and CTLE extracted under different conditions

Color
Te”‘ﬁ"g;““” Eﬁ?t(iho)n QSLE" LJLE? CTLE”
L a ) ' a’ b L a b
1 2627:1.92™  1333:069% 112910697 45191014  2.87+0.03"  1899:0.06  51.56:0.01° -108:0.02" 16.23+0.01°
2 2616065 1335130 124530557  44.67:0.07  3.05:001°  19.07:003°*  52.18:003"  -143x0.01" 16.25:0.00'
70 3 26124073 13501166  1279+159°  45.17:0.77° 301007 19282040  5153:001° -1.09+0.02"" 16.81+0.01"
4 26094055 13424133 13114124 4290+0.10"  3.96+0.03°  19.64+0.09° 50.71+0.0.56° -1.12+0.02° 1745+023'
5 26084043  1345t1.10 13312044  4258+0.09°  4.16¥0.04°  19.60:0.09"°  51.57+0.02°  -1.40+0.01" 17.27+0.01°
1 2036+1.68 13324200  1235+1877  46.10032° 1950020  18.83+0.19%  5096+005°  -1.03+0.02° 17.43+0.02%
2 26254026  1350+1.17  12.04+0267  454140.04° 21740028  19.05+0.02™* 5093013  -1.04+0.12° 17.33+0.08"%
80 3 26184149  1340+1.80  1345+139°  4530£027°  2.10+0.03"  1889+0.19°"  5021:0.107  -091+0.00°  18.040.06°
4 2617055 13441100  13.88+187™  4445:0.13* 2300037  1943:004"  50.35:0.10° -1.12:0.02*  17.99:0.06
5 26154043 1345+122 14124055  44.10:024%7  246+0.06' 1926+0.12™¢ 5048+001* -1.11#0.01° 17.73+0.00°
1 2630£037 1336114 1279:031°  44.51:029%  220:0.04% 1903028  5029:003¢  -1.20:0.02" 1857+0.01°
2 26158072 13.13t129  12.63:0.68 4371057  2.11:009"  1859+0.64" 502420027  -1.30:0.02¢  18.65:0.01°
90 3 26124037 1323t120  1339£029°  4333:0.128  227:0.02%  1865:0.08%  49.93:0.02"  -1.19x000° 18.61:0.01°
4 26124055 13444132 13774055°  43784017%  2.19+0.04%"  1893+0.11°"  4940+056°  -1.16+0.01 18.40+0.25°
5 260144043 1350+123  13.99031°  4386+021%  2.14+0.02%"  1881+0.08%"  4948+001°  -0.92+0.02° 18.90+0.01°

YQSLE, Quercus salicina Blume leaf hot water extract.

LILE, Ligustrum japonicum leaf hot water extract.
CTLE, Clerodendrum trichotonum leaf hot water extract.
NS, no significant.
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“IMeans with the same superscripts in a column are not significantly different by Duncan’s multiple range test (p<0.05).
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Table 2. pH of QSLE, LJLE, and CTLE extracted under different
conditions

Temperature ~ Extraction pH

(C)  tme(®)  qgp LILE CTLE
1 48010024 523:001®  532:0.03%
2 4761001 519:001®  5342001%

70 3 4.68:0.01 521:001% 5261001
4 4.670.01° 4912001 5220014
5 465:001F  490£001%® 5.17£0.01%
1 4.78+0.01° 52710.00%  542+001™
2 4.72£0.01°¢ 540:001*  533:001*®

80 3 475:001°  526:002® 5382001
4 4741001 4821001" 5232001
5 4741001 483:001%® 5232001
1 4232001 5.1240.02% 5324001
2 416:001°  485:000®  520:0.01™

90 3 4.10£0.01 4.80£0.01 537001
4 4.10£0.01° 4.77+0.02°® 5.5240.01%
5 4.09+0,01 4.73:001" 5.5040.01*

YQSLE, Quercus salicina Blume leaf hot water extract.

LILE, Ligustrum japonicum leaf hot water extract.

ICTLE, Clerodendrum trichotormum leaf hot water extract.

#"Means with the same superscripts in a column are not significantly different by
Duncan’s multiple range test (p<0.05).

IVfeans with the same superscripts in a tow are not significantly different by Duncan’s
multiple range test (p<0.05).
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Table 3. Soluble solid contents of QSLE, LJLE, and CTLE
extracted under different conditions

Table 4. Total phenolic contents of QSLE, LJLE, and CTLE
extracted under different conditions

Temperature  Extraction Soluble solid content (%)

Temperature Extraction Total phenolic content (ug GAE/g)

(C)  time () QSLE" LILE CTLE’ (C)  time (b) QSLE" LILE CTLE’
1 032:000%% 070001  043:001® 1 5531125851999 377.11:077™  212.2240.77°
2 0371000 070£0.00"*  0.4420.01*® 2 623.56£23.01"  385.56:0.77"™  218.89+0.77°
70 3 0.39:001%  072£003"  04420.01*® 70 3 649.78+12.99%% 415782077 252.2240.77
4 0371001 072£001* 052001 4 577333127 482.00£2.31%  258.00£133°
5 0381000  072£001*  0.52£005® 5 5884411010 452221077 252.22£0.77°
1 036:001%  070£0.00"  0.4420.04*® 1 544.67£3041 4242042873 238.89+0.77"
2 0413000°C  073:001°  0.4520,04™*™® 2 6404412850 439.33+12.208  228.22+0.77¢
80 3 042002¢  0.72£001®  045:001® 80 3 6622242179 530.89:0.77%  258.00+133°
4 0412001%  072£001" 049001 4 692.67£37.87  514.00£13.92™% 25533255
5 0421002  072£001™ 050002 5 686.89+29.62°  504.33+14.69™%  270,00£12.25%
1 043000  0.72:001™  0.40:003® 1 649.44+58.90°%  502.44£16.99™®  318.89:0.77%
2 042:001®  0.72¢001" 0432005 2 681333115 492.20+13.92°®  328.22+7.34
90 3 0452001 0721001  04720,02>45 90 3 681.2744020*  512,67£26.48™F  349.1120.77"
4 042:001C  0.800.14* 047002 4 680.12£29.62%  524.67+1.54™8  358.89+2.78
5 045:0.19®  0.83:0.08"  0.50£0.03%® 5 681442179 5233343538 361.1140.77°C

YQSLE, Quercus salicina Blume leaf hot water extract.

'LILE, Ligustrum japonicum leaf hot water extract.

)CTLE, Clerodendrum trichotomum leaf hot water extract.

%Means with the same superscripts in a column are not significantly different by
Duncan’s multiple range test (p<0.05).

9*Means with the same superscripts in a row are not significantly different by Duncan’s
multiple range test (p<0.05).
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Table 5. Total flavonoid contents of QSLE, LILE, and CTLE
extracted under different conditions

Temperature  Extraction Total flavonoid content (ug CEfg)

(C)  time () QSLE" LILE? CTLE’
1 5059429894 36024215 8.93+0.52¢C
2 51.8945.17°%  3497:0.52  1349+0.52°C
70 3 57.00+1.13%0 343240008 12.19+2.98°
4 S7.00+1.13% 466840528 13.49+1.13%
5 58404113 46.68+1.13%B  16.74+1.12°%C
1 4134195 42131000 12.8443.90°C
2 5050+1.13%  42.13+129°®  12.844031°C
80 3 5840+1.13%  4798+025°  14.79+041%C
4 5840113 47.98+0.11°  15.444024°*C
5 5644%1.13%  44.08+1.13%B  1544+1,13%C
1 52541130 34324024 18.0520.12C
2 5444+1.13%  38874225%F  20,00+1.13%
90 3 5644113 3887+1.13%F 2260066
4 55.79+0.00"  41.48+195®  22.60+0.54°C
5 55.14+1.13%  43.10£129°F  22.6040.76'C

YQSLE, Quercus salicina Blume leaf hot water extract.

'LILE, Ligustrum japonicum leaf hot water extract.

)CTLE, Clerodendrum trichotomum leaf hot water extract.

%2Means with the same superscripts in a column are not significantly different by
Duncan’s multiple range test (p<0.05).

9*Means with the same superscripts in a row are not significantly different by Duncan’s
multiple range test (p<0.05).
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Table 6. DPPH radical scavenging activity of QSLE, LILE, and
CTLE extracted under different conditions

Temperature Extraction DPPH radical scavenging activity (%)

() tme ) QsiE) LILE? CTLE’
1 38.61£1.34™949  1393+040" 5.37+0.28%
2 3745+4.18™* 1508005  545+041%
70 3 30.9243.07™4 149340338 5754031%
4 30.65+4.88™4  16.79+0.00° 5.92+0.10°
5 30214173 1665+0.13  7.1240.10°°
1 28.70+1.29° 144140.18%  732035%
2 3173£2.86™4  157240.058 7.1240.10°
80 3 4339+196*  16.16:0.108 72340278
4 34.67£230™4  1934:045  8.87+0.10
5 36.07£741™A  17.64+0.13% 8.87+0.10°
1 35.8442.00™* 18661035  10.00£043C
2 3558+6.68™4  18.69+0.10"%  10.00+043*
90 3 3680413534 18.17+020°%  10.380.10
4 38.09+1.64™4  2030:055°  11.20£0.09°
5 430042130 19.16+093%  11.2340.05°

YQSLE, Quercus salicina Blume leaf hot water extract.

LILE, Ligustrum japonicum leaf hot water extract,

SCILE, Clerodendrum frichotorum leaf hot water extract.

¥=MMeans with the same superscripts in a column are not significantly different by
Duncan’s multiple range test (p<0.05).

9Means with the same superscripts in a tow are not significantly different by Duncan’s
multiple range test (p<0.03).
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Table 7. ABTS radical scavenging activity of QSLE, LILE, and
CTLE extracted under different conditions

ABTS radical scavening activity (%)

Temperature Extraction

(C)  time () QgLE LILE? CTLE”
1 2828003 17312027° 1217141
2 28.11+0.12 186140228 143140.38%
70 3 27.7240.10° 1936+032"  14.4120.15%
4 2758+0.03%%  20.11:027® 14524038
5 2741£0.11% 2038102228 144540.24%
1 27431013 20721027  13.97:022%€
2 2733:0.11%  21.00:0.168  14.62£0.57C
80 3 26874020%%  2273+045%  1523+031
4 265540.17%4  2297+028%  1551:0.16°
5 26.12¢0.17™  2256+022% 15544015
1 27.184020%%  2253:027%  17.312022¢
2 2658+0.17%  2379+0.16%  18.68+0.66
90 3 26921043%  2430:020®  2031:051%
4 2644011 252940.16® 2038022
5 26.08+0.17 2536015 2147+043C

YQSLE, Quercus salicina Blume leaf hot water extract.

'LILE, Ligustrum japonicum leaf hot water extract.

'CTLE, Clerodendrum trichotorum leaf hot water extract.

#Means with the same superscripts in a column are not significantly different by
Duncan’s multiple range test (p<0.05).

I Veans with the same superscripts in a tow are not significantly different by Duncan’s
multiple range test (p<0.05).
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