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In this study, litchi flower were dried at 50°C, 24h,
48h ;5 T5°C, 24h; 100°C, 24h; and the freeze-dried
flower as the control. These samples were extracted
by various polar solvents to study the effect of
drying temperature on quality of the processed litchi
flowers, using various antioxidative assays and the
changes of compositions. The results were
demonstrated as following: The EC50 values of cold
water extracts determined by DPPH scavenging, ABTS+.
scavenging and reducing power methods decreased as
the drying temperature increasing. The decreased EC50
values were more than 25%. However, the trends of
antioxidative activities of acetone, ethyl acetate
and n-hexane litchi flower extracts were opposite.
The acetone, ethyl acetate and n-hexane litchi flower
extracts can delay the oxidation of LDL but the
effect on delaying the oxidation of LDL of extracts
by increasing temperature was not significant. In the
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changes in phenolic acids and flavonoids of various
solvents by various drying treatments, the gallic
acid contents of cold water extracts decreased
slightly and contents of the other solvents increased
slightly. Epicatechin could be determined from
ethanol, acetone and ethyl acetate freeze-dried
extracts and the ethyl acetate extract was the
highest content. The highest p-coumic acid contents
were determined from ethyl acetate extracts and the
contents increased by increasing heat temperature.
The rutin contents could be determined from cold
water extracts by heating at higher temperature. In
the other solvent extracts, the rutin contents were
more than cold water extract but the contents
decreased by increasing heat temperature. For
developing new functional food, we suggest that
litchi flower can be dried at 75-1000C, and then the
dried flower is extracted by cold water or ethanol.

#2440 litchi flower, dried temperatures, solvent extracts,
antioxidative activities
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Abstract

In this study, litchi flower were dried at 50°C, 24h, 48h; 75°C, 24h; 100°C, 24h; and the freeze-dried
flower as the control. These samples were extracted by various polar solvents to study the effect of drying
temperature on quality of the processed litchi flowers, using various antioxidative assays and the changes of
compositions. The results were demonstrated as following: The ECsp values of cold water extracts determined
by DPPH scavenging, ABTS" scavenging and reducing power methods decreased as the drying temperature
increasing. The decreased ECs, values were more than 25%. However, the trends of antioxidative activities of
acetone, ethyl acetate and n-hexane litchi flower extracts were opposite. The acetone, ethyl acetate and
n-hexane litchi flower extracts can delay the oxidation of LDL but the effect on delaying the oxidation of LDL
of extracts by increasing temperature was not significant. In the changes in phenolic acids and flavonoids of
various solvents by various drying treatments, the gallic acid contents of cold water extracts decreased sightly
and contents of the other solvents increased dlightly. Epicatechin could be determined from ethanol, acetone
and ethyl acetate freeze-dried extracts and the ethyl acetate extract was the highest content. The highest
p-coumic acid contents were determined from ethyl acetate extracts and the contents increased by increasing
heat temperature. The rutin contents could be determined from cold water extracts by heating at higher
temperature. In the other solvent extracts, the rutin contents were more than cold water extract but the
contents decreased by increasing heat temperature. For devel oping new functional food, we suggest that litchi
flower can be dried at 75-100°C, and then the dried flower is extracted by cold water or ethanol.

Key word: litchi flower, dried temperatures, solvent extracts, antioxidative activities
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Table 1. Extract yields, total phenolic contents and total flavonoid contents of different treatment litchi flower
extracts obtained from various solvent extraction systems.

Extract yield Tota phenolics Total flavonoids
Treatments 1 )
(%) (mg GAE "/ g extract) (mg CE “/ g extract)
Coldwater  Freeze-dried  28.43+0.01%" 9.68+0.66°Y 0.75+0.48%
50°C 24h  23.76%1. 60"V 11.63+0.34>Y 3.40+0.53%Y
50C 48h  25.97+0.38% 10.03+0.11%Y 2.36+0.40%Y
75C 24h  2502+0.95%%V 11.99+0.17>Y 4.33+0.19%
100C 24h  21.42+2.44%Y 13.39+0.13% 4.74+1.46%
95% Ethanol Freeze-dried  26.34+1.85% 66.52+0.59** 16.48+0.33%
50C 24h  24.70+0.58%Y 57.57+0.17°" 10.26+0.13°
50C 48h  20.82+0.70"" 48.90+0.33% 10.7620.13°
75°C 24h 20.73+0.90°" 54.84+1.08% 12.12+1.19°%
100C 24h  16.42+2.05°" 58.59+0.58"" 12.50+0.15>*
Acetone Freeze-dried  11.25+0.89*" 117.97+0.85*" 26.22+0.22%"
50C 24h  6.03%0. 48>~ 99.46+1.16"" 16.35+0.33°"
50C 48h  6.48+0.01"* 66.11+1.28%" 12.49+0.22%W
75°C 24h 9.58+1. 50** 57.30+0.41%" 10.68+0.19%
100°C 24h  7.02%1.14"% 52.32+0.64% 15.21+0.02%"
Ethyl Acetate Freeze-dried ~ 8.01+0.44** 119.43+0.74%" 34.25+0.36*"
50°C 24h 8.83+0.00* " 51.11+0.58%* 12.64+0.14%
50C 48h 4. 7740.19°Y 71.46+0.39° 18.06+1.19%
75°C 24h 3.91+0.56" Y 68.58+0.45%" 22.08+0.61°"
100C 24h  3.35+0.29%% 55.86+0.65™" 20.36+0.31%"
n-hexane  Freeze-dried  2.57+0.04%Y 7.57+0.21%* N.D.
50C 24h  2.61+0.08%Y 6.01+0.03>7 N.D.
50°C 48h 3. 64+1.25*Y 5.72+0.12°% N.D.
75°C 24h 3.35+0.06* Y 6.02+0.31°7 N.D.
100C 24h 1.74+0.06"Y 5.67+0.17%% N.D.

Values (mean + SD, n = 6) in the same column followed by a different |etter are significantly different (p < 0.0001).
2 GA, Gallic acid equivalent. > CE, Catechin equivalent. © N.D., not detected.

the same solvent extract to the values are significantly different by different letter
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Table. 2 ECs values of DPPH radical-quenching activity, reducing power and ABTS' radical-quenching
activity of different dried treatment litchi flower extracts by different solvent extraction.

Content

ECsy’ of DPPH b .
Samples . . o ECso’ of reducing power
radical-quenching activity

ECs,°of ABTS'

radical-quenching activity
(mg sample/ mL)

(mg sample/ mL) (mg sample/ mL)

Cold water Freeze-dried 0.987+0.205°" 2.565+0.021° 1.978+0.232%%
50C 24h 0.855+0.179"" 2.161+0.037° 1.753+0.106%"
50C 48h 0.771+0.087°" 2.366+0.050%" 1.630+0.070%"
75C 24h 0.596+0.045*" 1.795+0.014> 1.252+0.044%
100°C 24h 0.506+0.036™" 1.876+0.023" 0.645+0.144*"

95% Ethanol Freeze-dried 0.143+0.002* 0.515+0.0072" 0.467+0.030%*
50C 24h 0.153+0.005% 0.706+0.010%" 0.362+0.014%
50C 48h 0.185+0.002° 0.629+0.005°" 0.426+0.031°*
75C 24h 0.166+0.010°Y 0.541+0.007°* 0.373+0.013*"
100°C 24h 0.171+0.010°* 0.546+0.007°" 0.467+0.030°

Acetone Freeze-dried 0.093+0.002% 0.315+0.004> 0.159+0.007%Y
50C 24h 0.100+0.002% 0.371+0.004>Y 0.2000.015>*
50C 48h 0.143+0.004>Y 0.623+0.002%" 0.327+0.035°
75C 24h 0.199+0.018° 0.737+0.018°" 0.403+0.022%"
100°C 24h 0.240+0.025% 0.559+0.009°" 0.409+0.028%

Ethyl Acetate Freeze-dried 0.172:0.006™ 0.256+0.006> 0.158+0.006%
50C 24h 0.321+0.014% 0.561:+0.005°* 0.405+0.033%
50C 48h 0.259+0.014°* 0.446+0.008° 0.327+0.035°
75°C 24h 0.241+0.009°* 0.406+0.009”Y 0.278+0.017°"
100°C 24h 0.293+0.025° 0.522:+0.004% 0.302+0.018%*

n-hexane Freeze-dried 0.844+0.188%" — 3.872+0.326*"
50C 24h 0.793+0.216™ - 3.746+0.613%"
50C 48h 0.834+0.076™ - 3.247+0.349%"
75C 24h 0.764+0.106™ - 3.737+0.756™"
100°C 24h 0.717+0.051® - 3.312+0.641%"

(+)-Catechin 0.012:0.000 0.035+0.001 0.013+0.000
Ascorbic acid 0.007+0.000 0.023+0.001 —

Values (mean * SD, n = 6) in the same column followed by a different letter are significantly different (p<0.05).
#ECs, means the effective concentration of sample that can decrease DPPH concentration by 50%.
b EC,,is the concentration that the absorbance at 700nmis 0.5.
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Table. 3 Changesin the inhibition of Cu,"-induced oxidation of human LDL by different solvent's
litchi flower extracts from the variances dried treatment.

Content
Samples Cu**-induced LDL oxidation At
(min)
Blank 90.56+3.75
Cold water Freeze-dried 84.07+1.11%~
50C 24h 82.94:+2.39%Y
50°C 48h 84.02+2.09%*
75°C 24h 85.65+1.97%
100°C 24h 81.09+2.54""
95% Ethanol Freeze-dried 87.13+1.47%
50°C 24h 90.05+3.47%
50°C 48h 89.30+3.58%"
75°C 24h 91.19+4.30%
100°C 24h 87.52+3.55%"
Acetone Freeze-dried 97.51+8.28*"W
50°C 24h 99.55+4.90%"
50°C 48h 104.24+5.31%
75°C 24h 106.56+5.13*
100°C 24h 98.23+6.43*
Ethyl Acetate Freeze-dried 104.09+2.36*"
50°C 24h 105.73+3.12%
50°C 48h 108.14+0.93*
75°C 24h 104.29+2.19*"
100°C 24h 99.18+2.82"Y
n-hexane Freeze-dried 05.27+3.06*"
50°C 24h 96.05+2.42%"
50°C 48h 94.87+3.13*"
75°C 24h 97.82+3.35%"
100°C 24h 97.36+1.76*Y
Catechin 106.80+6.71

Values (mean + SD, n = 3) in the same column followed by a different letter are significantly different (p < 0.05).
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Table. 4 Changes in flavonoid and phenolic acid contents of litchi flower extracts from various dried

treatment.
Samples _ . Cont.ent (mg/g extract). . .
Gallic acid Epicatechin p-Coumic acid Rutin
Cold water Freeze-dried 0.475+0.079%* N.D. 0.097+0.004*" N.D.
50C 24h 0.453+0.014%Y N.D. 0.101+0.005*" N.D.
50°C 48h 0.437+0.086>* N.D. 0.086+0.002°" N.D.
75°C 24h 0.530+0.005™ N.D. 0.098+0.002*" 0.607+0.007*Y
100°C 24h 0.331+0.010 N.D. 0.081+0.001°* 1.403+0.016%
95% Ethanol Freeze-dried 0.575+0.040°"  3.367+0.020 0.055+0.002%* 5.868+0.139™"
50C 24h 0.831+0.005™" N.D. 0.086+0.002% 5.271+0.052°"
50°C 48h 0.808+0.005™" N.D. 0.070+0.001°" 5.005+0.049%"
75°C 24h 0.549+0.004°" N.D. 0.083+0.002* 5.182+0.012""
100°C 24h 0.779+0.018>* N.D. 0.080+0.002°* 4.879+0.025™"
Acetone Freeze-dried 0.165+0.002%  7.974+0.109" 0.053+0.008°" 7.658+0.105*
50°C 24h 0.704+0.005>* N.D. 0.093+0.001°* 6.765+0.052°"
50°C 48h 0.434+0.003° N.D. 0.071+0.001° 4.088+0.024°
75°C 24h 0.269+0.001% N.D. 0.047+0.001% 4.369+0.044%
100°C 24h 1.070+0.008*" N.D. 0.104+0.001*" 5.470+0.088°"
Ethyl Acetate Freeze-dried 1.035+0.001*Y  9.920+0.001 0.137+0.002%" 5.153+0.005™
50C 24h 1.930+0.001"" N.D. 0.186+0.003%" 3.241+0.163%
50°C 48h 2.073+0.016* N.D. 0.194+0.004% 4.812+0.069°"
75°C 24h 1.499+0.002% N.D. 0.221+0.002% 4.704+0.020°"
100°C 24h 1.477+0.013" N.D. 0.215+0.005>" 2.043+0.014%
n-hexane Freeze-dried N.D. N.D. N.D. N.D.
50C 24h N.D. N.D. N.D. N.D.
50°C 48h N.D. N.D. N.D. N.D.
75°C 24h N.D. N.D. N.D. N.D.
100°C 24h N.D. N.D. N.D. N.D.

Values (mean = SD, n = 3) in the same column followed by a different letter are significantly different (p <0.05).
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Figure 1. The HPLC chromatograms of cold water litchi flower extracts from variances dried treatment.
(A)Freeze-dried; (B)50°C 24h; (C) 50°C 48h; (D) 75°C 24h; (E)100°C 24h.
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Figure 2. The HPLC chromatograms of 95% ethanol litchi flower extracts from variances dried treatment.
(A)Freeze-dried; (B)50°C 24h; (C) 50°C 48h; (D) 75°C 24h; (E)100°C 24h.
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Figure 3. The HPLC chromatograms of acetone litchi flower extracts from variances dried treatment.
(A)Freeze-dried; (B)50°C 24h; (C) 50°C 48h; (D) 75C 24h; (E)100°C 24h.
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Figure 4. The HPL C chromatograms of ethyl acetate litchi flower extracts from variances dried
treatment. (A)Freeze-dried; (B)50°C 24h; (C) 50°C 48h; (D) 75°C 24h; (E)100°C 24h.
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