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ABSTRACT

— Methanol, ether, ethylacetate and water extracts from flesh and peel of yuza (Citrus junos) were

investigated to analyze their ability of electron donating, nitrite scavenging and nitrosodimethylamine (NDMA)
formation in model system. The electron donating ability of yuza flesh extract, when it added at 10. mg/ml or over,
were more than 50%, except ether extract. The high electron donating ability (99.2 £0.37%) was observed in the
methanol extract and its effect was similar to BHA and ascorbic acid, when 40 mg/ml of methanol extract was added
in reaction solution. Nitrite scavenging ability of all extracts from yuza was increased in proportion to sample
concentration and more than 40% when 1 mg/ml sample was added, under pH 1.2. Also nitrite scavenging ability
was higher in peel extracts than flesh extracts of yuza. Inhibition ratio of NDMA formation from flesh methanol
extract of yuza was 31.741.25%, when 40 mg/ml added under pH 1.2. In all samples, inhibition effects were lower

than 20%, at pH 4.2 and 6.0.
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Table 1. Electron donating ability of different solvent extracts from flesh and peel of yuza

A methanol FEE-S

B AU RE FEONA 465

olpe] 47124 ERNIT.
S Swle] pHOl ohE ol AAREL T8 of

l°i°tt1(Tab1e 3), pH 129
S 40 mg/ml F7HA] 92.1+

(Electron donating ability, %)

Concentration (mg/ml)

Solvent
1 5 10 20 40

Methanol 6.1 £0.25"A% 28.4 +0.22%% 52.1+0.18%x 79.5+0.20%0* 93240319
Flesh Ether 354038 1924045+ 3824034+ 602047 80.1£0.23°

Ethyl acetate 62021 252£0.31P 51.1£0.13%* 742 4 0.29°% 90.3£0.18*

water 5.4+0.30%% 24.5 40,14+ 50.2+0.117* 71.740.22°0% 88.2 £ (.20

Methanol 20.7£0.41 397027 59.7+0.39% 85.6+0.44% 992+ 0.37%
Pecl Ether 125420254 28.2£0.46™ 4594 0.38% 75.8+0.20° 80.2+£0.39"

Ethyl acetate 18.740.32" 35.6£0.41°° 58.6%0.20°¢ 83.240.24P 94.1+0.22°F

water 182028 3524049 55.240.24% 80.20.18%° 892 +0.26
BHA 952+0.514 96.2+0.25% 96.5+0.21" 97.8+0.22° 98.2+0.57°
Ascorbic acid 62.7+035" 82.2+0.28" 95.6+0.30° 98.240.24" 99.8+0.26°

Y Each value represents mean + SD of triplicate.

ad Bach value with different superscripts within a column in the different solvent of flesh and peel significantly difference, respectively. at

p<0.05

ABCDE Bach value with different superscripts within a row in the same solvent significantly difference at p<0.05
* Significance between the flesh and peel in the same solvent and concentration at p<0.05
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Table 2. Nitrite scavenging ability of solvent extracts from
flesh of yuza in different pH reaction system
(Nitrite scavenging ability, %)

Table 3. Nitrite scavenging ability of solvent extracts from peel
of yuza in different pH reaction system
(Nitrite scavenging ability, %)

Solvent Conc. PH condition Sofvent Conc. pH condition

(mg/ml) 12 42 6.0 (mg/ml) 12 42 6.0
1 512+020% 2624028" 34+040% 1 56.1£058% 2754022 11.24£0.24*
5 652%020% 267042 55+0.39® 5 61.0+024® 286+037" 1121015
Methanol 10 69.4+0.18C 35.6+030" 73+0.28° Methanol 10 744031 41.3+£029°C 12.7+038®
20 78340387 472+026°C 8.1%0.51% 20 81.0£040° 4944024 132+020°
40 88.710.42% 5714029 9.7+0.60°° 40 921£022F 5514034 16.5+024°
46.11£069% 254+030° 1140774 5011027 26.1+0.18% 12+0.24*
5 552x028% 273+042°® 26+0.650 5 588+024® 3144042 12+0.15%
Ether 10 - 604+045C 3524051 3.040.49" Ether 10 6724030 37.7+028" 27+071%®
200 72520420 4411060 411038 20 694+0490 395+021°° 32+022%®
40 786%039F 474071 6.11£0397 40  802+023F 4224030 6.0+0.23¢
4551077 2114059 354052 57.6+048* 252+£025"  1.1+0.44*
Fithy! 4860858 27.14+045® 5140.60" Fthyl 6524060 28.1+020" 4.0+0258
acetate 10 62.5F0.65C 352+043°C 57+0.75° acetate 10 718£0.22° 412+021° 424029
20 78240550 4214038 7.240.58¢ 20 82510310 4831+049° 5.1+037C
40 86.1£043F 485+039% 89+0.52% 40 892£024% 5134052 69+0407
4151039 1524029 424053 1 492+024% 183+0.18"* 0.9+022*
5 5133027 1924030® 53+057+ 5 5344042 214+020" 2.14039%®
Water 10 6214045 283+028€ 53+0.56® Water 10 651+£039C 30.240.17°C 3.5+0.24%
20 7324065 351+027"° 7.940.54° 20 79240240 41.14£031°° 5.8+025%
40 85.140.58F 465+032"F 8440.59% 40  86.1£033F 502+028% 59+035°

") Each value represents mean + SD of triplicate.
<4 Each value with different superscripts within a row in the differ-
ent pH significantly difference at p<0.05
ABEDE Each value with different superscripts within a column in
the same solvent significantly difference at p<0.05
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ent pH significantly difference at p<0.05
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the same solvent significantly difference at p<0.05
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Fig. 1. Inhibition rate of NDMA formation of solvent extracts
from yuza flesh in different pH reaction system.
wed Bach value with different superscripts within the
different pH significantly difference at p<0.05
ABCDE Bach value with different superscripts within the
same solvent significantly difference at p<0.05
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Fig. 2. Inhibition rate of NDMA formation of solvent extracts
from yuza peel in different pH reaction system.
#ed Fach value with different superscripts within the
different pH significantly difference at p<0.05
ABCDE Each value with different superscripts within the
same solvent significantly difference at p<0.05
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