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Abstract

This study was carried out to evaluate the possibility for functional characteristics of garlic husk and its
products fermented by Lactobacillus plantarum. Each water and 80% ethanol extracts made from garlic husk
and its fermented products were tested for antioxidant activities. Total mineral content of fermented garlic husk
was 2,056.23 mg/100 g and its content was 1.5 times higher than the unfermented sample. Total phenol contents
were the highest in the ethanol extracts made from fermented garlic husk. Activities of electron donating,
reducing power and NO radical scavenging in the ethanol extracts of fermented product were significantly higher
than the unfermented sample. ABTS radical scavenging activity of fermented garlic husk was higher than the
unfermented sample. Also, its activity was higher in the ethanol extracts than the water extracts. Nitrite
scavenging activity of garlic husk was significantly different between fermented and not fermented sample.
Because antioxidative effects of fermented garlic husk were elevated, these results recommended its utilization

as a functional materials for animal feed.
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28 Chung 5159 Wyl we} Ak 34t
3} 2, Inductively Coupled Plasma(ICP,
Optima 4300DV, Perkin-Elmer Co., New York, USA)Z ¥
213193t} o)W, RF generator 27.12 MHz, RF powere
1300 W, Plasma argon 15 L/min, auxiliary argon flow rate

n:l‘-\]I o

0.5 L/min, nebulizer argon flow rate 0.8 L/min, sample up
take= 1.5 mL/min®. 2 3} t}.
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Atk &, AR 5 goll acetones 7}t 33 whE F&5 A
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Table 1. Proximate composition of garlic husk and its fer-
mented product

Constituents Garlic husk Fermented
garlic husk
Moisture (g/100 g) 0.08+0.00 0.31+0.05"
Ash (g/100 g) 5.23+0.26 4.32+0.50
Crude lipid (g/100 g) 1.26+0.17 0.60+0.05
Crude protein (g/100 g) 1.97+0.31 1.39+0.02
Crude fiber (g/100 g) 40.38+1.44" 26.24+0.85
Carotenoid (mg/100 g) 0.17+0.02 0.13+0.01

“Significant difference (p<0.05) between garlic husk and fer-
mented garlic husk by Student’s ttest.

golleh ols ABAA7L FRAYL Fol 4T 2 Bk
o osh EahElo] 7 Gl ity Mo FYHh
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g MwoE sgtov] wEd mE el Aolvt glaith

o= &=
HE S Al Bl &2 Table 29 20 &

8% 9 V& &A=, o1F Cadp Ko o] %J‘%
3] =0} 500 mg/100 g °]’dellom,
100 mg/100 g w]¥re] At La A
FEFe tha Wstete Ca, K, M
FHegol Z7PQ Ao, Sedl 75
A= o2 FA=HET E3], C
1.54) %7]'3}04 1,118.99 mg/100 gEi 713
°2 K Mg % Nadl &ol9lth 77129 % $3=
F vhsAAelA o 150 A% o w3

Kim 5(24)& F71& 3L 719 AFA%a olyg}
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Table 2. Minerals contents of garlic husk and its fermented

product (mg/100 g)
Minerals Garlic husk Fermented garlic husk
Ca 735.52+85.79 1,118.99+17.62
Fe 17.62+0.02 9.11+0.21
K 522.17+15.23 754.01+0.99
Mg 63.81t6.19 96.93+1.18
Na 20.70+1.30 71.57+2.12
Mn 0.79+0.14 —
Se 30.68+2.84 0.80+0.24
P 21.76 £0.50 24.82+0.85
Total 1,413.05+112.01 2,056.23+23.21"

“Significant difference (p<0.05) between garlic husk and fer—
mented garlic husk by Student’s #test.
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Fig. 1. Yield of water and 80% ethanol extract from garlic
husk and its fermented product. GW: water extract of garlic
husk, GE: 80% ethanol extract of garlic husk, FW: water extract
of fermented garlic husk, FE: 80% ethanol extract of fermented
garlic husk.
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Table 4. Electron donating activity in garlic husk extracts and its fermented product

] - AAE -

e

Table 3. Contents of total phenol and flavonoids in garlic
husk extracts during its fermented product
(mg/g, extract)

Samplesl) Total phenol Flavonoids
GW 4852+0.66" 15.88+1.53""
GE 58.50+1.10° 14.69+0.49"
FW 45.32+0.72% 18.18+1.818
FE 68.91 +0.89" 15.93+1.93*"

Da - -
Samples are the same as in Fig. 1.
ADMeans with different superscripts in the same column are
significantly different at p<0.05.
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E7429 80% ol gh2 of| A
ERAZ 6%9 i3l EF 2] g
phenyh;)ropanmd/H EZA 2 A guaia-

¥
Wil §i 49 #
vl Qe o) BAL
cylglycerolfﬁfcaffelc acid ether, guaiacylglycerol-3-
ferulic acid ether, frans-coumaric acid, frans—ferulic acid,

N-trans-coumaroyloctopamine, N -trans—feruloyloctopa-

(%)

Concentration (ng/mL)

Samples”
amples 250 500 1,000 2,000
GW 13.06+ 1.45"™ 15.37+£1.32* 34.34+1.29" 46.47+2.44°
GE 16.93+0.35 22.01+0.49"8 48.43+0.46°" 71.92+0.27%
FW 10.79+0.26* 13.91+0.53" 33.38+0.17 47.77+0.79°
FE 22.92+1.06™ 31.78+£0.94" 54574055 73.08+0.77"

‘I)Samples are the same as in Fig. 1.
YEach value represents mean=+SD, n=3.

Means with different superscripts in the same row (a-d) and the same column (A-D) are significantly different at p<0.05.



Table 5. Reducing power in garlic husk extracts and its fermented product

1735

(absorbance value in 700 nm)

Concentration (ug/mL)

Samples”

amples 250 500 1,000 2,000
GW 0.19+0.00**? 0.23+0.01** 0.51£0.03"* 0.74+0.03*
GE 0.22+0.01%" 0.29+0.01" 0.60+0.01® 1.02+0.03®
FW 0.19%0.00** 0.24%0.00"* 0.48+0.00°* 0.730.02*
FE 0.30+0.00" 0.44+0.09™ 0.78£0.00¢ 1.2940.04%

‘”Samples are the same as in Fig. 1.
?Each value represents mean=*SD, n=3.

Means with different superscripts in the same row (a-d) and the same column (A-C) are significantly different at p<0.05.

mine &, =1 &<l guaiacylglycerol-B-ferulic acid ether ~500 ng/mL FEAAME 28 & e 559 1A%
9} trans—ferulic acidE A &3+ 4}—«] EA2L 5% ascor- o] 7} Ekou 1,000~2,000 pg/mL FEAA= Ta &
bic acidoll ¥l&] A F& F4etsS Btk B 1ok & FEE9 2750 0% ooz ofet A8l Bls) 2
T3 uks T dlEd EAoy A3 AEe vis §4Y Aoz =gt

Aol FEs, 28 F vfsgde AAFATES A8 Shin#} Kim(4)& vhsZ 2 AL 3259 & 3atsls
ol EASE ¥ dw R FHEEo|=F] FHFo 7IQ1E o ABTS @z &A% ZHF AF A8 FI F
A= Hu@E E o 24y 23 v A I &, T o= 2 B-carotene?] ¥l 9JE3to] 4t
Ve MR Fof s aehEe] Al JE=Tt B B ghse] gtow, o vhs §do His) AR Fasiy
Aoz Atgdn E4o] 26 7hF =9k A BEAe] ¥k Busigrt

ez ABTS &z 271%S DPPH &z &2A%5 3 4337

WE AT hAAS) B R a0k R FEE gag P EST RO FeE SO Fusy wdel wots
& Z4% BIE Table 59 2Tk FER wEoh by © A BE W ATHCGD, oIS ¥ AR A
o wet ggdeo] geHoz 2rlegon B 22EuT A A T Gt Ao gabslee ZElR o= oFE
= oEe 22BoA GoHoz o FAo] =gl B = ARl A& FA Bart A= 32), dote vk 22
Z22o] B9l e uE oio] 2 497 Aol YAO allium?; A& AL 183 E20bd vt d 9] 3ditsls
g olgre 2220 wagge AZoms foxoz 3 o ZER o=/} FAsteE Aoew FdHTh
Aol F7tEo] Ha & ntegE Y des Zr“%%oﬂ}‘i g NO ozt A7 s
fEel B =gkn ol dohs vk e aa vk NOE A7 Wol A NO synthases] v} -8l s L-
& F p-coumaric acid, ferulic acid ¥ sinapic acid & 0] arginine© 2 5E WA S WS o] 7E BA FrEo T
EARTEE RO 2w oS s kst #iel (33), superoxide &°]23 A 3-8 Z MR peroxinitrite
Jow, il fa B4 oekd 7184 Aoz 4 S AASAY, AE5A 0] Bl thag AarE A9 Ao
=5 A o143 @5 fustE Fol AFnee zUst Qo

ABTS 2iC|Z 2= 2 Hiso] Ith(34).

g A% vsgdd FEFEY ABTS Uz &AA5S NO Az LA dig s d FE259 &48 23
Table 63 2T ABTS &z £27%5S L& 3 FolFQ gt A= Table 79 eI & FE252 48 W A8
27}~ Hlom, 500 yg/mL °]3te] FEAE oehE F N g THT 2AFe o Eded, EE FEELS

ZE0], 1,000 pg/mL oA & FEEAA 2750l ol o} AitE]l= AgS B 2000 pg/mL =04 &da A
O o}l & fvjo] W& Ao|d S-S HYTh T3 250 %9 NO 2tz £2A%SE 47 50.20%$} 61.64%% &
Table 6. ABTS radical scavenging activity in garlic husk extracts and its fermented product (%)

Samples” Concentration (ug/mL)
250 500 1,000 2,000
GW 42.25+0.69™? 55.90+3.37"* 84.85+0.67 90.97 £0.22%
GE 52.74+1.44% 64.50+0.33"" 7835078 82.10+0.26"
FW 4571 +0.79" 58.48+2.18"* 91.06+0.84 95.30+0.08%°
FE 67.2920.96™ 80.10£2.65™ 80.18+0.62"° 85.98+0.25®

‘I)Samples are the same as in Fig. 1.
YEach value represents mean=+SD, n=3.

Means with different superscripts in the same row (a-d) and the same column (A-D) are significantly different at p<0.05.
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Table 7. Nitric oxide (NO) radical scavenging activity in garlic husk extracts and its fermented product (%)
Samples” Concentration (ug/mL)
>amp 250 500 1,000 2,000
GW 42.8641.47°Y 4891 +0.23" 49.12+0.85" 51.64+3.34°
GE 37.62+0.94" 37.69+1.43" 44.97+1.18"4 50.20+2.16°4
FW 1457210 30.05+0.53™ 40.71+4.62" 50.42+2.42*
FE 54724182 58.3540.48°° 59.78+0.48"° 61.64+0.72""

‘”Samples are the same as in Fig. 1.
?Each value represents mean=*SD, n=3.
Means with different superscripts in the same row (a-d) and the same column (A-D) are significantly different at p<0.05.

Table 8. Nitrite scavenging activity in pH 2.5 reaction system from garlic husk extracts and its fermented product (%)

Concentration (ug/mL)

Samples”
ampies 250 500 1,000 2,000
GW 18.66+0.57" 25.45+2.78" 22.67+1.50" 39.66+1.58"
GE 20.03+0.69° 22.37+2.06™8 43.34+4.45" 58.48+0.98°
FW 11.26+0.92%4 18.90+1.43"* 25.75+1.04°* 39.83+2.67%
FE 16.56+0.92" 25.23+0.69"" 37.15+2.60 54.66+0.40™

})Samples are the same as in Fig. 1.
PEach value represents mean+SD, n=3.
Means with different superscripts in the same row (a-d) and the same column (A-D) are significantly different at p<0.05.

F AZAAA &A%C] H Eof HEE 53 /xgﬁgg vl= EA4 33E 7EteE Rux JAuk39). B A3 Ax)
A 9 kg 718 E°] NO ez A &gk 3 s d FEE HE SFE FEFol 40 mg/g o139 A
o7 AEHT o & Hol msgAY oA AATE AR 9 HE3

b A s AF R JIAFH =T, ol 4 GEH T AR Foll g3 vt g 713 AL
2 9 dE 3FE, SRzl diallyl sulfide, diallyl AZr=E o

o]
trisulfide @ allyl-cystein 53 22 -3} 31515 0] A3} o ot
715 L3517 yEo 2 HuEo] JQuH3). vle FEE -
2 NO9 0y 9 wrgo 2 MAEE peroxinitrited] BA4S NE BAES GE AL B .
foHo 7 AN 4 el O EaE ntse] I3y A% warEe] 28 7k k] Hsted daldl
Bo% 725 oo}, ol tks 3o FeEEIE ey A ks g & ARbEE wisAAS Lactobacillus
o] =2 Ao=w BuHE u UTH36). plantaruns: 1881 %‘f\]_ﬂl’ 42 Avd fhedas
&3 80% ° 2 747 FE3to itss 9 otdA Y
O s 2ATE S5 AT HE ¥ gAY FUE FHS
HE AF vsgd FEE ofAY AATE AT 2,066.23 mg/100 golleow, wg MHrc} of 158 H= F7}
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