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ABSTRACT

Effect of solvent on antioxidant activity of Chinese ginger extractsto fats
and oilsisstudied. Six solutions are employed to extract the effective anti-
oxidant component from Chinese ginger, the antioxidant activity of the
extractsto lard and bean oil is studied. The ginger employed hereisfrom
Hu county of Shaanxi province China. Orthogonal experiment L (3°) isde-
signed and performed to study the effect of processing factors on the
antioxidant activity of the extracts. The experimental results indicate that
the antioxidant activity of the extract increases with the polarity of the
extracting solvent; the antioxidant component extracted from the ginger in
80% ethanol solution withtheratio of ginger to solution of 1:12 at 50°C for
4 hour exhibits excellent antioxidant activity to lard; microwave extraction
isvery effective method for enhancing the extraction.
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INTRODUCTION

Ginger isauseful plant that exhibitsseason, pharmic
and ediblefunctions, whichiswidely used in makeup,
herbal medicine, condiment and food. Especidly, gin-
ger is broadly used as a spice in foods around the
world. For centuries, it has been animportant ingre-
dient in Chinese, Ayurvedic and Tibb-Unani herbal
medicinesfor thetreatment of catarrh, rheumatism,
nervousdiseases, gingivitis, toothache, asthma, stroke,
constipation and diabetes. The antioxidant property
of ginger promisesitsapplicationsinfood. Theeffec-
tive antioxidant activity of ginger is due to the
hydroxybenzenein ginger, whichincludesginger phe-
nothiazine, turmeric, ginger ketone, etc. The

hydroxybenzene could supply € ectron and hydrogen
ion, which could reducefree radicals, and lead to ef-
fective antioxidant activity!¥. Up to now, though the
antioxidant property of ginger isstudied, somebasic
problem still needsto be studied continuoudyi2¢, such
asthe effect of solution for extraction, the effect of
extraction method, and the growing areadifference,
etc, on antioxidant activity. The constituents of ginger
arenumerousand vary depending onthegrowing place
and the freshness as well as the dryness of the rhi-
Zomes.

In the present paper, the ginger produced in Hu
county of Shaanxi province Chinaisemployed to sudy
the sol vent effect on antioxidant activity tolard and
bean oil comparatively.
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MATERIALSAND METHODS

Resour ceand chemical reagent

Theginger isproduced from Hu county of Shaanxi
province China; Fresh lard; Fresh bean oil; Methanal,
absolutea cohol, acetic ester, chloroform, ice acetum,
hexyl hydride, KI, Na,S,O,, soluble starch, KMnO,

273

FeCl,, dl andytical reagent.
Main equipment

Vacuum oven, water bath with temperature con-
trolled, microwaveoven, balance, graduated cylinder,
iodineflask, burette, brown reagent bottle.

Methodsfor experiments

(2) Extraction of antioxidant component from gin-
ger in different solvents & the detection of anti-
oxidant activity of theginger extracttolard

Theginger powder isprepared by powder crusher.
10m1 of methanol, absolute a cohol, acetic ester, chlo-
roform, iceacetumand hexyl hydridearepouredinto 6
flashes, separately. 0.59 ginger powder isinserted into
the above 6 flashes, respectively. Theflashesareexpe-
rienced with vibration at 30°C for about 20h. Then the
solutionsarefiltrated, thefiltrated solutionsarekept in
thewater bath of temperature controlled at 50°C till
theextractsare obtained.

0.5ml absolute alcohol isemployed to solutethe
extract, thefresh lard of 50g istheninserted into the
solutionwith tirring. The contrastiveisthefreshlard
of 50g in 0.5ml absolute alcohol solution. All the
samplesarekept in the temperature controlled box at
65°C, whichisstirred for 2 min every 24h. The per-
oxide value (POV) is detected at the day 2, 4, 6, 8
and 10 for each sample according to the procedurein
(5), respectively.

(2) Extraction of antioxidant component in etha-
nol with varying concentration & thedetection of
antioxidant activity of theginger extract tolard

4 flashesarepoured with 10ml of ethanol withthe
concentration of 90%, 80%, 70% and 60%, separately.
0.5g ginger powder is inserted into the 4 flashes
afterword at 30°C for 20hwithvibration. Thesolutions
arefiltrated and dried in vacuum oven for 30 min at
50°Ctoobtain the extract.
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0.5 ml absolute ethanol isemployed to solutethe
extract, thefresh lard of 50g istheninserted into the
solutionwith sirring. Thecontrastiveisthefreshlard of
50gin 0.5ml absol uteacohol solution. All thesamples
are kept in the temperature controlled box at 65°C,
whichisstirred for 2 min every 24h. The POV isde-
tected at the day 2, 4, 6, 8 and 10 for each sample
according to theprocedurein (5), respectively.

(3) Orthogonal experiment for optimizing prepa-
ration factorsin ethanol solution

Orthogonal experiment L (3°) isdesigned and con-
ducted to study the effect of preparation factorson the
antioxidant activity of theextracts. Theginger / solution
ratio, theextraction temperatureand theextractiontime,
arevarying. TABLE 1 showsthe details of the L (3°)
design. Thesolutionis80% alcohal.

(4) Effect of microwave

Theextractionisconducted in microwaveovento
study themicrowaveeffect. 80% ethanol solutionisem-
ployed, theratio of ginger / solutionis1:12, and the
temperature of the microwave oven iskept at about
75°Cfor 60s, 120s, 180sand 240s, respectively. The
solutionsarefiltrated and dried in vacuum ovenfor 30
min at 50°C. 0.5ml absolute a cohol isemployed to
solutetheextract, thefreshlard of 50gistheninserted
into the solution with stirring, the POV isdetected at
theday 10 for the sample according to the procedure

in(5), respectively.
(5) Thedetection of POV for theextractstolard

The sample prepared by above extraction proce-
dureisemployed to detect its POV for theextractsto
lard. 1-2g sampleisinsertedinto aflash, 30mL chloro-
formandice acetum solution (chloroform: ice acetum
=2:3, v/v) ispoured into theflash aswell, saturated K|
solution ispoured and seal ed afterword. Stirring for
0.5 minisneeded, whichisfollowed by static deposi-
tionfor 3min. Then, 100mL water ispouredintothe
flash, thetitrationisperformed by 0.002N NaS,0, till
light yellow gppearance, whichisfollowed by 1ml starch
solution poured, then thetitrationiscontinuedtill blue
color disappears. The contrastive sampled isalso ti-
trated. ThePOV iscalculated by equation (1).

POV (meg/kg) = SXN/Wx1000 (1)
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Figurel: Antioxidant activity of the ginger extractsfrom
different solventstolard
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Figure2: Antioxidant activity of theginger extractsfromthe
different concentration of ethanol solutiontolard
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Figure3: Theantioxidant activity of theginger extractionto
bean oil

Ineq.(1), Sisthevolume of Na,S,0, consumed
(ml); Nistheconcentration of Na,S,0, (N); Wisthe
weight of thesample(g).

(6) Comparison of antioxidant activity of ginger
extract and food additive BHT in bean ail

Ethanol solutionwith the concentration of 80%is
poured into 6 flashes, afterword 0.5g ginger powder is
inserted into the 6 flashes at 50°C, and the ginger /
solutionratiois 1:12. Theabsolutea cohol isemployed
to prepare the solution of ginger extract with the con-
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TABLE 1: Design of ingredient and level

Level Ginger/solutionratio (g/ml) Temp.(°C) Time (h)

1 1:8 60 3
2 1:10 40 4
3 1:12 50 2

TABLE 2: Orthogonal experimental design and itsresults

Test No soll(ftiirc])?le:éltio Tem‘()oeé?mre Time (h)(meq/kg)

! 1 1 1 13.76
2 1 2 2 9.64
3 1 3 3 6.89
4 2 1 2 11.67
> 2 2 3 7.70
° 2 3 1 7.11
! 3 1 3 12.74
8 3 2 1 7.50
o 3 3 2 5.70
K1 10.097 12.723 9.457
K2 8.827 8.820 9.003
K3 8.647 6.567 9.110

diff(lare\ér?ce R 1.450 6.156 0.4564

TABLE 3: Theantioxidant activity of extractsin micro-
wavetolard

240
10.64

120
6.53

180
7.32

time (s) 60
POV (meg/kg) 7.01

centration of 0.02%, 0.04%, 0.08% and 0.20%, re-
Spectively. Theabovesolutionsareinsertedinto 4 flashes
of bean ail of 50g to detect their antioxidant activity,
respectively. Thefood additive BHT solution of 0.02%
concentration isinserted into bean oil asacomparative
sample. The POV isdetected at day 0, 5, 10, 15 and
20 according to the procedurein (5), respectively.

RESULTSAND DISCUSSION

Solvents effect

Theanti-oxidationactivity of ginger extractsinlard
isshowninfigurel. Thelower valueof POV shows
the higher antioxidant property. Figure 1 indicatesthat
theanti - oxidation activity of theextract in methanol
solutionisthehighest, whichisduetoitsstrong polarity
for theextraction of hydroxybenzenefromginger. The
antioxidant activity of theextract with hexyl hydrideso-
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lution exhibitsthelowest owingtoitspoor polarity.
Sincemethanol ispoisonous, ethanal is the proper
choicefor extractionfor food additive.

Concentration effect of ethanol

Ethanol and water are taken as sol ute and solvent
to prepare water solution of 0%, 90%, 80%, 70% and
60% concentration, respectively. These solutionsare
employed to extract ginger extracts, respectively. The
antioxidant activity of theextractstolard isdetected.
Theresultsareshowninfigure2. Fromfigure2, it can
be seen from that the antioxidant activity of theextracts
from sol ution of 80% ethanol isthe highest.

Optimization of theextraction procedurein etha-
nol solution

80% ethanol solution isemployed to extract anti-
oxidant component from ginger. Theinfluenceof tem-
perature, ratio of ginger / solution and timeisstudied
with orthogonal experiment L (3°). Theantioxidant ac-
tivity to lard is detected for day 10 according to the
procedurein the detection of POV for the extractsto
lard, 0.5g extract and 50g |ard of ginger are empl oyed.
TABLE 2 showsthe experimentd desgnanditsresults.

TABLE 2indicatesthat theinfluence of tempera-
tureissgnificant, whilethetime effect isthe not sens-
tive

Further analysisto TABLE 2 indicatesthat the op-
timized procedurefor ginger extract in 80% ethanol so-
lutionis: ginger/solutionratio 1:12, temperature 50°C
and soakingtime4h.

Effect of microwave

Themicrowaveeffectisshownin TABLE 3. From
TABLE 3, itindicatesthat the extract exposed in mi-
crowave ovenfor 120s exhibitsthe best antioxidant
adtivity.

Antioxidant activity in bean oil

Figure 3 showsthe antioxidant activity of bean oil
with ginger extracts added.

Fromfigure 3, it indicatesthat the antioxidant ac-
tivity of theextract to bean oil increaseswith the con-
centration of ginger extract insolutionsignificantly. The
antioxidant activity of theextract tobean oil a thegin-
ger extract concentration of 0.04% reachesto that of
theaddition of 0.02% BHT.

CONCLUSION

Theextractsof ginger in methanol, absolutealco-
hol, acetic ester, chloroform, iceacetum and hexyl hy-
drideall exhibit antioxidant activity for lard and bean
oil. Theantioxidant activity of theextract increaseswith
the polarity of thesolvent. Theantioxidant components
extracted from theginger with theratio of ginger to so-
lution of 1:12 at 50°C for 4 hour in 80% ethanol solu-
tion exhibitsexcellent antioxidant activity tolard; mi-
crowaveextractionisvery effectivemethod for enhanc-
ing extraction.
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