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Effects of Korean Zingiber mioga R. (Flower Buds and
Rhizome) Extract on Memory
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Kun-Sub Chung4, and Ae-Jung Kim'
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ABSTRACT This study investigated the biological activities and effects of Korean Zingiber mioga R. (flower buds
and rhizome) on memory. The general composition, minerals, anti-oxidative activities, and AChE inhibitory effects
were analyzed, and NORT (Novel object recognition test) and Y-Maze test in vivo were performed. The general contents
(moisture, crude fat, crude protein, and crude ash; wet basis) of ZB (flower buds) were 91.96%, 0.15%, 1.99%, and
11.90%, respectively. The general contents (moisture, crude fat, crude protein, and crude ash; wet basis) of ZR (rhizome)
were 75.21%, 0.53%, 2.20%, and 9.50%, respectively. The macro mineral contents (Ca, P, Na, and K) of ZB were
31.70 mg%, 15.20 mg%, 8.20 mg%, and 258.60 mg%, respectively. Inhibitory effects (ICso value) of DPPH and
ABTS radicals were higher with ZBD (flower buds water extract) than with ZBE (flower buds EtOH extract), ZRD
(rhizome water extract) or ZRE (rthizome EtOH extract). AChE inhibitory effect of ZBD was higher and that of ZRD.
NORT and Y-Maze test were performed with scopolamine-induced mice treated with ZBD and ZBE. In NORT, effects
of ZBD and ZBE were similar to that of donepezil. In the Y-maze test, performances of ZBD and ZBE- treated
mice were similar to that of the normal group. These results suggest that Korean Zingiber mioga R. has potential
to be developed into a new functional food for cognition enhancement in the global food market.
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g)o] 7V =& TS Ve, A 5 FEE(hi-
zome water extraction: ZRD)®] 55.75+0.43 mg/g, # 3}
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buds water extraction: ZBD)¢] 78.66+£0.24 mg/g, %
2 70% d¥E FEFE(flower buds 70% EtOH ex-
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Table 1. General compositions, mineral and vitamain (A, C, E)l) contents of Zingiber mioga R., Zingiber officinale, and Curcuma
longa L.
General compositions (%)
Samplesl) Moisture Crude protein Crude fat Carbohydrate Crude ash
7B 91.96+0.15™ 1.9940.16 0.15+0.02" 10.16+0.38" 11.90+1.01°
ZR 75.21+0.32 2.2040.28 0.53+0.18 12.56+0.40 9.50+0.30

Mineral contents (mg/100 g, dry basis)

Calcium (Ca)

Potassium (K)

Sodium (Na) Phosphorus (P)

7B 31.70+4.417 258.60+1.17"" 8.20£0.57"" 15.20£0.74™
7R 62.30£0.46 656.00+1.58 19.10+0.52 70.10+1.54
Vitamain (A, C, E)3) contents
Vit. A (IU) Vit. C (mg) Vit. E (mg)
7B —Ns - 0.30£0.07™°
7ZR - 0.70+0.08"™" 0.50+0.20

V7B: flower bud of Zingiber mioga R., ZR: thizome of Zingiber mioga R.

)Values are means£=SD of triplicate determlnatlons
* Antioxidative vitamins.

Student's t-test significant at *P<0.05, **P<0.01, and

"P<0.001. NS: not significant.
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Table 2. Total polyphenol contents, DPPH and ABTS ICso Value of Zingiber mioga R. extracts with different extraction methods

Measurement

SBGD" ZRD

ZRE ZBD ZBE

354.13+14.52"")
46.92+1.17°
37.39+0.29¢

Polyphenols (mg/g)
DPPH ICs" (ug/mL)
ABTS ICsy (ng/mL)

55.75+0.43%
206.38+14.89°
214.5746.92°

50.93+0.06° 78.66£0.24° 66.65+0.33°
132.56+50.64° 57.3242.71¢ 57794271
210.91+11.03 103.86+0.18° 151.79+1.23°

YSBGD: Scutellaria baicalensis G. water extraction, ZRD: rhizome water extraction, ZRE: rhizome 70% EtOH extraction, ZBD:
ﬂower buds water extraction, ZBE: flower buds 70% EtOH extraction.

?Values are means+SD of triplicate determinations.

3)leferent superscript letters (a-d) within a row indicate significant differences (P<0.05).

“The half maximal inhibitory concentration.
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Fig. 1. DPPH radical scavenging assay of dose-dependent (62.5,
125, 250, 500 pg/mL) Zingiber mioga R. extract (%). ZRD,
rhizome water extract of Zingiber mioga R.; ZRE, rhizome 70%
EtOH extract of Zingiber mioga R.; ZBD, flower buds of Zingiber
mioga R. water extract; ZBE, flower buds of Zingiber mioga
R. 70% EtOH extract. Bars with different letters among samples
are significantly different at the P<0.05 by Duncan's multiple
range test, meanstSD (n=3).
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Fig. 2. ABTS radical scavenging assay of dose-dependent (12.5,
25, 50, 100, 250 pg/mL) Zingiber mioga R. extract (%). ZRD,
rhizome water extract of Zingiber mioga R.; ZRE, rhizome 70%
EtOH extract of Zingiber mioga R.; ZBD, flower buds of Zin-
giber mioga R. water extract; ZBE, Flower buds of Zingiber
mioga R. 70% EtOH extract. Bars with different letters among
samples are significantly different at the P<0.05 by Duncan's
multiple range test, means+SD (n=3).
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Fig. 3. Acetylcholinesterase (AChE) assay of Zingiber mioga
R. extract. ZBD, flower buds of Zingiber mioga R. water extract;
ZBE, flower buds of Zingiber mioga R. 70% EtOH extract;
Tacrin, positive control. Bars with different letters are significantly
different at the P<0.05 by Duncan's multiple range test, means+
SD (n=3).
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Fig. 4. Novel object recognition test of Zingiber mioga R. extract
(200 mg/kg, p.o.). ZBD, flower buds of Zingiber mioga R. water
extract; ZBE, flower buds of Zingiber mioga R. 70% EtOH ex-
tract; Scopolamine, drug for scopolamine-induced amnesia mice
(1.0 mg/kg, ip.); Donepezil, positive control (2 mg/kg, p.o.).
Mean+SEM (n=12). 'P<0.01, "P<0.001 in compared with the
scopolamine-treated group.
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Fig. 5. Y-MAZE test of Zingiber mioga R. extract (200 mg/kg,
p-0.). ZBD, flower buds of Zingiber mioga R. water extract;
ZBE, flower buds of Zingiber mioga R. 70% EtOH extract; Sco-
polamine, drug for scopolamine-induced amnesia mice (1.0 mg/
kg, ip.); Donepezil, positive control (2 mg/kg, p-0.). Mean+
SEM (n=12). 'P<0.05, "'P<0.01, "7 P<0.001 in compared with
the scopolamine-treated group.
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