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Abstract

Zingiber officinale Roscoe, commonly known as ginger, has long been used as a powerful health-promoting antioxidant
that supports cellular health of the human body. The objective of this study was to compare the antioxidant and
antimicrobial activities of the samples with aging and fermentation. Antioxidant activities of the samples were compared
using total phenol, flavonoid contents, ABTS cation radical scavenging activity and DPPH radical scavenging activity.
Antimicrobial activities were also examined using the paper disc method and minimum inhibitory concentration
(MIC). Acidity of the fermented ginger (FG) with lactic acid bacteria showed a significantly higher value than
that of the ginger (GG). The content of 6-gingerol, a bioactive component in ginger, decreased in all fermented
gingers but 6-shogaol which is also one of the main valuable ingredients showed the increased content at ginger
fermented with Streptococcus thermophilus and Lactobacillus acidphilus. Flavonoid contents of the FG and GG
did not show significant differences. However, ABTS cation radical scavenging activity and DPPH radical scavenging
activity were 10-30% increased in the samples with fermentation (p<0.05), respectively. The samples of the disc
showed an inhibitory effect on growth of gram positive Staphylococcus aureus and Listeria monocytogenes. Zinger
with fermentation showed higher antioxidant and antimicrobial activities. Thus, we conclude that aging and fermentation
can be a helpful process to increase the functional effects of ginger.
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Eol| getA o Fafua, A=Al gt =
ol &AstE o] ddie] Fres =Y T A
ATHD).

A7} (Zingiber offcinale Roscoe)S &3l
A B EAER I, dYolrlol T O}Oﬂﬁﬁ T= g Wit
o 2P E F sheoln, 1 24L& 5/9 Bt 3
AU 3ol A7 (fresh ginger), 7127 (dried ginger), =
dledzl, F+ 5o FHZ FE= 28, 8, Be
F&o=2 de] AFSH I UThY). A 2dERt s
2 Agr o] gtom 19, I3t 5o FeFES /A
Rl 71574 AF 2AR o] &HAE G UTk3.4).
A7+e] 8090% = G-EolaL, Hite] A 132 40-60%
£ AAsta glem5,6), A7) FeAdTeRE wilga
7, AR, ¢S7FE H]539] zingiberene, y-cardinen 52
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kg )R, agln zingiberol zingiberene o Hr
gl Haxa et 53] 4 = A7 miuts
WA sk F A8 6-gingerol L “ﬂ 6—shoga01 ksl el
9 EAE 7 o] AR FEAEA BE TS
1 th7,8). A7l SHr-E 6-gingerolS o}~ 2 H AL
©] 95% B ol | Fste Fatst &S zkom(9), o

B-7t=ElE ebg g zIthar s tH(10). Hong(11) A7
S B RH JEH 2R FZ3 gingerolo] BHA, EXF EH T
723 kst aaE Yt ohar sl e Fujio 5(12)%
A7ro 2 BE H2]3t shogaol?} zingerone ™ 742 AH3}E
Aot A7} Yvkar gt vp ik o] fof|x kst
T2H13), EEEAE A 14), t2Al 2] 249 3K(15), NK

A Ee] 243H16), COX-1 B 2] Aall(17) T3 2ol
A7kl Hek e Ay} HeEo] A7ke] thaket AelEhA
o]l dTH L Utk AL F= AF] FARE AHE L

A, 10°C ofstell A A 23S LTIl 18T o) /dolAl
drolsin], H7 242791 10-15C, FlFE 80-90%14
= 7R e A FEshE AL vl o dFol
thH18,19). 2 B2 Y7o 57| A4 tEo] 1Y
VRS BER 71 AIAF 7H‘ﬂ‘°1 a3 Aol

BA]
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J. T. BakerA}(Phillipsburg, NJ, USA) A &2 7 3le] AL&-
=g

7ol 8 A 5‘94 slstd Hgo =z Ag|d
Aol SV 7HA S ¢ Uk AR 4L dFIF

i 850, Asung Tech, Gimhae, Korea)i ALl o,

78 A5k stainlessEol] L2A] Y11 80T, 85%

F2FE710AM 1043t =4 /‘lﬂ F ARt

= Fig. 17} 2t} Starter T
2 YeAlE € 1A TrEH ‘TI'}L]ﬂ_?l Leuconostoc nesenteroides
(KCTC 3505), Lactobacillus brevis KCTC 3985), Streptococcus
thermophilis KCTC 3779), Lactobacillus acidphilus®/KCTC
31400 AHgElE o], Sl e L EAE A R}
BAE 24 Oﬂ mr;)r T2A13E Alchal Fsto] &4 stA it
A3 @ £ MRS B %] (Difco company, Detroit, MI,
USA)°|| A HH Oks}oq %7] #57} 4-5x10° CFU/mLdl] =&
b, 10€7F SAd /\g 7} 100 g*°‘ 500 mL =549} &3ks)

D} ol¢} #AH AFRE AT TFE ALESIe] TR of mhf B HFT 5, wMiFG7C, 2443hst] BESAHA
71 7ol FAEARQOT S Al T o] & o] 83t 58 e Az 3?\‘:}. HI A TEE du| A s AX A8 e
Azl #e H31(19) 5ol Utk HZ TEV|ES T o, dasdd FEAS TasdtE AR
S 7HEslE Snks A ZRHEeDS 285k 3AAS (Tishin Biobase, Dongducheon, Korea)E A8t S4%52
AZEsVeta Y9t ol Ay7ke] wrg of Al tigk AT 3k & 5 mTorre] 7tz Azt 521z
L n| &3 Aeo|n, B8] wE e} A4S EAld At LEAL 5 goll 80% ol ¥h=(Sigma Chemical Co., St. Lous,
g/ tigh A7 A9 o] FoiR|A] ¢k A olth. MO, USA) 50 mL= %-&-5to] 2443t 51t FZ35fa o 2gh
A 2 A7e A s4 F A EAE S <, 80CollA &7 75t ethanol?a‘ AAG F AERE
soto] MRS TES A xstaL, o] Fitstdd ¥} AT ETEA A7s 4 2 2E A glo]
e BV EA A 7 A Eola AR AR TAAZx 9 FE3}o Z1]4-°}°3‘4
= o8 1A AF AAEA Y] AFAEE HESI A ok
o} ety F
Algo] ARk R BAo AQAC(22)S] WH S st
AAeth SRS 105Te A7t A2 J-DSA2,
M= 9 dhH Jisico Co., Seoul, Korea), 3]&& 550C2] 23 33y
(J-FM, Jeil science Co., Seoul, Korea)= ©]-&3}o] £33
A2 t}. A Eke] stk b B3 W (OF-22GW, Jelotech, Seoul,
2 A A ARG AL A& et B AT Korea) 0. & 753l a1 hall o] 12 micro- Kjeldahl®]
A o)A Ful gk At A 7K (Zingiber offtinale Roscoe) S 5 2 4~ 7% FH (Foss tecator digestor auto & Kjeltec auto 2300,
Azt & AA-E A A A8-8FSI T 6-gingerol, 6-shogaol Foss, MA, USA)<= AH&-319 on, ersla &2 1009
ETF-S WakorH(Waco pure chemicals, Osaka, Japan)©l| 4] A TR, X3, e, 2xke] Sk W gho 2 ALt
TY EFAGS Al on, HPLC 4 g9 SiiTh
Aged ginger | | Grinding and Sterilization . Starter Inoculation Freeze- Extract
(10 DAYS) viing | | 126 tsmin| | ™ [ inocation 4 hy) dryer | | withethanol

Fig. 1. Manufacturing process of aged and fermented ginger.
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pH % &4E&H

YRS pHE A& 5 g2t T/ 45 mLE Hlo|A
o Y w¥tA|Zl T 3548 pH meter(CP-411, Sechang
Instruments., Ltd., Seoul, Korea) 2 =3 3}3th A| 59 Al
e 2 AR 5 g¥ SRF 5 g &6 01 N
NaOH(Sigma Chemical Co., St. Louis, MO, USA)Z pH”}
8.30] & wi71A] At A= 5 g= F3et=t] ad
NaOHS| 9% B0 2 §Hbelo] A%, w2 RIS
=3

6-shogaol &4
AY7rel A1 17 ""i‘o ‘3} g 4= 9l 6-gingerol ¥} 6- shogaol
%7} 2 g5 MeOH 5mLe] ¥
—,2: ‘& Zof AAE2](3,000 rpm, 20%)
5 10 LS HPLCol| 3}l Table 19}
Aol A Z4z7te] S AAdste] A A Sk

Table 1. Operating conditions of HPLC in analysis of 6-gingerol
and 6-shogaol

Items Condition
Instrument Agilent UV 1200 system
Column RP18
Column oven 25T
Detector UV detector
Absorbance 282 nm
Flow rate 1.0 mL/min
Mobile phase Isocratic(MeOH:D.W=80:20)
Injection volumn 10 pL
& Hizg
F AETUL Amel ALY Aol 53t

T

A o 7 A% = Folin-Denis methodE -3-8-314(23) &
Attt A2k A8 F2E5 100 AH ato] ALY
o, N 1 mL9 50% Folin-Ciocalteu reagent(Sigma
Chemical Co.) 2 mLE &3 3}to] 2204 387t ‘%}il Els
%, 10% Na,COs(Sigma Chemical Co.) 1 mLE &3

vortexsto] AollA 30E7F WHEAIA E%%Eﬁ](SP—
2000UV, Woongi Science Co., Seoul Korea)& ©] &3}
760 nmol| A SHEE St AFFAL gallic acidES

ETEAR 3] mg GAE/go 2 31”‘3 skl om 33] W

Z ZgH o= -2 Moreno
B‘O}Oq =745ttt 108 8%k 7}
mLol| 5% NaNO,(Sigma Chemical Co.) 300

LE 7lsle] 583 WA3 5 10% AICl;-6H,0(Sigma
Chemlcal Co.) 600 ULE 7}5ke] ThA] 53t WA ah9] o,
1 N NaOH(Sigma Chemical Co.) 2 mLE 7}3}%] vortex 3t
A0 Ao A 3071t WA TE 510 nmoll A 3
= A|(SP-2000UV, Woongi Sciences Co.)& AH8-3to] &34
£ =43l 1, ETEZ 2 naringin(Sigma Chemical Co.)
BAsle] 2% Aekdd] S EE Yelsle] & Zalh

°o]= ##k(mg NE/100 )< 4+Z3t%]

o HT o o

ABTS radical &~7{&4

ABTS radical 224842 Re 5(25)9] WS 243}
=3k 2,2’-azino-bis(3-ethylbenzothiazoline-6-
sulphonic  acid)(Sigma  Chemical ~Co.)¢}  potassium
persulfate(Sigma Chemical Co.)E Z3atH Folo] 47
1 A B9} vresle] AAE oko]lo] AAHO BN HE
o] G o] FREE SAste] FAkst DS S
I Utk 7.4 mM ABTS -0l 2.6 mM potassium persulfate
2 Z3teto] A9 9baoa 9k 2447t Bt o] &S
FAAIZ F, 732 nmellA FFE Fhol 120.10] HES
phosphate buffer saline(pH 7.4) 2.2 3] 43} AM&-8}ATh
ABTS solution 1,995 pL¢} 108] A H 2+ A|FFEE 1

£ vortexdtal Ao A 307F HHS-AIA 735 nmell A
&FE=E =7 (SP-2000UV, Woongi Sciences Co.)3}5]
AHEE A7 AR FE7REE Bl ase] radical 427
S WEE(%)Z YERAT o] v T3 7S A5}
EFY 999% eSS AHESt] RO ST

i

1.1-diphenyl-2-picrylhydrazyl
(DPPH) AAlgols 4L 10v] s¥E A7 F=2E
0.6mL°l|] 0.4 mM DPPH(Sigma Chemical Co.) & 2.4 mLE
7Fate] nRkeh & A 2oA 301t AT g

Al(SP-2000UV, Woongi Sciences Co.)Z ©]-8-3t2] 517 nm
A 33] vHESt] FREE SAA L, A5 T
H)w3le] DPPH AAgo] 5S &S} D} o wj FH7r
A=} B2 99.9% oEreS AEdte] gRToR
[Sra=2

rlo

i

ol
3

4

ot

oo Tl
Fﬂ“ Tt

A
] AAFE 918 t2= EPH (paper discmethod)
< B3l S35t Th26). 12T T2 Saphylococcus
aureustKCCM 11335), Listeria monocytogenestKCCM
40307)S A8t 3, 2RSATFE Salmonella spp.
(ATCC 14028), Escherichia coliKCCM 115915 AF&-31%1
t}. " A= tryptic soy broth(Difco Laboratories, Detroit, MI,
USA)<} tryptic soy agar(Difco), nutrient broth 2 agar(Difco)
£ A5 A2 AESHATE Tryptic soy broth Agar®}
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nutrient agar 15 mLol| ¥ ¥4 0.5 mLE FYe &, 1
Sl Z4zte] wjA] 5 mLE FEote] KA = AHE-SH3]
o SRR FEES 100 pg/ml FEE 60 LS paper
discol]l 3] FFAIA HF FEE 6 mg/discE Sk, viA|
el AAAZ F ZF o] vy 2=zl ulet 244

F2AMEE(MIC, minimal inhibitory concentration)

ol gt 2 A A] % = (minimum inhibitory concentration,
MIC)+ broth micro dilution methodel] 2]&} A3} t}H26).
A& ol Tryptic soy broth(Difco)E 0.5 mLA ¥F35}<]
A i Fd 1 mLE Al 1A @ 8] ¥ 2943 $, 05
mLE F3l Al 7 AlFB7EA] Fo] wHAIA 4.00, 3.00, 2.00,
1.00, 0.50, 0.25, 0.13 mg/mLe] F== 3|3} t} 37T
A 24417 et 560 nmelA] SFHFEE SF
(SP-2000UV, Woongi Sciences Co.)dt] ©=7} LYEFLEA]
R AlFdEe FEE MIC #o=z 4353

EAIE

EAEA2 SPSS Statistics(ver. 20.0, IBM Inc., New
York, NY, USA)E ©]-&-3to] H+ETHARE FA83 T
AWk 7t g A A 7ke] ¥l wE 98 Duncan’s multiple
range testel] ©]3l p<0.05 FFoAlA Fol S HA A

Jadlﬂl_ =] _—|L='<I-

Table 2. Proximate composition of ginger and fermented ginger
medium

Sample Moisture  Crude ash Crude fat Crude protein
95+0.12") 532009 8.1£0.14° 85005
Fermented ginger medium  7.61022°  54:0.15° 11.5:0.12*  11.620.06"

Ginger medium

"Means<SD (n=3) in a column followed by same letter are not significantly different
by Duncan’s multiple range test (p<0.05).

2 vErgon, 470-S Wiy ARS 0l pHE 223l
on), e AWACR F/4F AL FAE 4 ATk

E£-3] Streptococcus thermophilis® X E A7 A7} 2] A7}
fFoldo g 7MY =25 9T § AATh Aspergillus
orymes TEIF ANGYTS 7R TER] 4 9 #F
E4o &gt AFNAAE Alge] Ha) g Hol upet
pH7} Zadhs AeS Holon, ate s SUlehe A%E
Kol & Aot AR ZAES YeRAh o]+ ngE]
A7kel frlEe aletn tikibes S48 Hads
= Bl fr714ke] FH o] o] FolA WA pHE WolA i,
MEE FTehE A#E BQl Ao|th

Table 3. pH and acidity of the fermented ginger

Samples pH Acidity
Ginger medium 6.68£0.02°Y  0.39+0.07°
Ginger fermented with Leuconostoc mesenteroides 635005  0.470.01™
Ginger fermented with Lactobacillus brevis 6.30£0.03°  0.524002"
Ginger fermented with Streprococcus thermophilis  628+0.02°  0.55+0.01°
Ginger fermented with Lactobacillus acidphilus ~ 6313002°  0.49:0.03™

"Means£SD (n=3) in a column followed by same letter are not significantly different
by Duncan’s multiple range test (p<0.05).

6-gingerol % 6-shogaol

A7k <43 g A F F&AEY 6-gingerol
6-shogaol®] L HASIE Lol 7] 9]&l HPLCE ©]-8-5}¢]
6-gingerol?} 6-shogaol®] & 573t A= Table 49+ 2
ok BRE AR &2 A 6-gingerol ¥ 404.8
ug/g ©] M, 6-shogaol> HZEEA| ZUth 18] &4
s A BESAPYT FEE2 6-gingerol TS

1 6-

q

(<]

71.1-92.5 ng/g= =] EUAINE, 6-shogaol 3T 128.8-
196.4 ng/g= F7tete] LESA H F 6-gingerol©]
6-shogaol = W] 52 221 = AT} 6-gingerol>
kel FHEel e et AReE 4R glon,
6-shogaol-= A1 5 A= Ao EAsHA] a1, A
el dAle] 7k Foll S7kete Ao ® delA UTH?28).
o BE Ao HasAd RS ol wiEnte] Ak
Had Ao skt B3 Chun? Chung(20)°] 732

ooy 1

Table 4. Contents of 6-gingerol and 6-shogaol

Contents (ug/g)

Samples 6-gingerol  6-shogaol
Ginger medium 404.82.9 ND?
Ginger fermented with Leuconostoc mesenteroides 862+1.6" 1494115
Ginger fermented with Lactobacillus brevis 925822 1288407
Ginger fermented with Streprococcus thermophilis  75.6£15°  173.8:0.9°
Ginger fermented with Lactobacillus acidphifus ~ 71.1£1.9°  196.4+1.1°

"Means+SD (n=3) in a column followed by same letter are not significantly different
by Duncan’s multiple range test (p<0.05).
IND, not detected
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AT O 2 ‘Q’E?ﬂ% u] 6-shogaol®] AJ74e] Az, 7}
2-GERRG ot A=
Iz =3t} L p]antarwn L nesenteroides=. LEH A
72l 6-shogaol -2 217} 1738, 1964 pg/g HEF AN M,
S tbemnp]u’lus, L acidphilus=. ‘T 2H A7} 27+ 173.8,
196.4 ng/g A=A

oH

>

m

1=

Ein N
S 5aRel Ao $9E D ehtoh 4 &
2ol = @%k—z— Fo149 AJol7} g RS BT -
ZANX = S thermophilus,
L. acidphilus=- ‘?:_, Rl @71-,] ¥ &gFo] oo
=9t a8l3 e ol = S S thermophilusE.
8 A7) A4 %7 YERton), fol4del Aol gl
Iq_. /\]\:loﬂ ];],E}: ZHV‘].‘_:_ .‘;a-E_L.o]]: p:].‘d‘]—t'% vo
redox potential 2 AX}E Th2 33Ed| HA Foisinz
DT Ao R 2AT F 7] wiEel Aol
ghot 3hikz) Ak, =3k7] ASl ) = ) vlo)
g WS So] Al A 7]._/\%% ToFriu B
18 \F JTh?29).

ABTS radical &2H&4 % DPPH XS0 s
A e

ABTS radical &7 A2 H & A oA ko] & ]
2o FHEst GasAe] od dAEE Ao 7] 28]

7hkE WH O 2 ABTS®} potassium persulfate S 4o W

&3]2] 24 A8E (2017)

21812 f A5 FAkslE o] o) ABTS radicalo] 4
Ho] g E8] H2Mo] Bt = H LS THT 7o
2 Yephlo] S43k= W olth ABTS radical 227 242
Table 694 UEld ule} Zo] Wg LA e Y7t3EEo0
88.11-101.32% = AWt A7 2] 65.43% <} HllLoPO% ST 2]
o2 =2 gitsl Z23E Bt DPPH dAlgol 5 ek
SRHET oWl Fof| ofal Shlxo] zpao] E““ﬂﬁ R
SAste Ao® et FEE25E SIS
=% sl=d a3z o2 AR89t} DPPH AAgo s 54
NME TFLA] 72250 gho] 80.55-89.41%= Aut
A7 FE= 68.68%C Hlsl =A UJETh 59 8
thermophilus®} L. acidphilus®] &-3F°] 89.41, 87.89% % =
< FAE YEATL

o

(¢

I

—

d

101- ofk

e SN

LR FE299 s
S Table 72} 2t} S aureus
9] plateol|lA] A7FZN 2] clear zone %7 ©] 2.36 cm®
b om dEs g7t 592 2.88-3.65 cmE Egﬂ
of YRS FEAY JadHo] FoHoRE ¢ =
AE sl o, 53] L brevisz TaA7] A7) —ir%
o ggFgdol 7R = oz eyt
monocyfogenes M T B a5JA7Y FE2E2] s
dol $d Aor veht A2 dEsd 38 T
FI19l 8 aureus®} L monocytogenes 1ol thal] 3
/\éo] 9l oo solslglr) et Aubg 7 =Zale
d3to| Salmonella spp. 2+ E. coli 75|+ clear zone©]
Q=R grol AFAIs] &/do] winlg Ao vEhyith

nﬁw%mﬁbﬂﬂﬂr

j_
<
o
=
K

Table 5. Total phenol and flavonoid contents of the fermented ginger

Total phenol contents Total flavonoid contents

Samples (mg GAEJp) (mg NE/100
Ginger medium 38.92+0.25" 634.4242.2°
Ginger fermented with Zeuconostoc mesenteroides 29.14+0.24° 630.38+1.5"
Ginger fermented with Zactobacillus brevis 30.63+0.44° 628.43+2.3"
Ginger fermented with Streprococcus thermophilus 34152021 631.88+3.7"
Ginger fermented with Lactobacillus acidphilus 3367052 630.12+1.1°

"MeanstSD (n=3) in a column followed by same letter are not significantly different by Duncan’s multiple range test (p<0.05).

Table 6. ABTS and DPPH radical scavenging activites of the fermented ginger

Samples

Scavenging activity of ABTS radical (%)

Scavenging activity of DPPH radical (%)

Ginger medium

Ginger fermented with Leuconostoc mesenteroides
Ginger fermented with Lactobacillus brevis
Ginger fermented with Streprococcus thermophilus
Ginger fermented with Lactobacillus acidphilus

65.43+1.23" 68.68+2.12°
88.11+2.86" 80.55+0.86"
90.82+1.22" 80.98+2.58"
101.32:+1.45" 89.41+2.09"
96.44+0.67° 87.89+2.76"

"MeanstSD (n=3) in a column followed by same letter are not significantly different by Duncan’s multiple range test (p<0.03).
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Table 7. Antimicrobial activities of the fermented ginger

Clear zone on plate (cm)

Salmonella spp. Listeria monocytogenes Escherichia coli

Samples
Staphylococcus aureus
Ginger medium 2.36:0.17"
Ginger fermented with Zeuconostoc mesenteroides 2.88+0.23°
Ginger fermented with Lactobacillus brevis 3.65+0.11°
Ginger fermented with Streprococcus thermophilus 3241021°
Ginger fermented with Lactobacillus acidphilus 2981041

ND? 1.8920.07° ND
2.3810.13" 241+0,05" ND
1.8820.14° 2.8520.24° ND
2.2240,09° 249+027 ND
2.5120.35" 2.68+0.06" ND

"MeanstSD (n=3) in a column followed by same letter are not significantly different by Duncan’s multiple range test (p<0.05).

IND, not detected.

x| AT
FRYIA ve} BES N YRS RS AT G
FEES AT A3 ALl B EMIO) EAATE

[o rf

8ol A=A, t] =3 FibH ol 23] clear zones
YA ste] A FFE gelE
o] ¥=7} 2.00 mgmLol| A&

—
&
o
[¢)

=

9 S aureuse B FEE

Table 8. Minimal inhibitory concentration of the fermented
ginger

Concentration (mg/mL)

Samples”
4.00 2.00 100 050
GM P I G G
GFLM I I I I
Staphylococcus aureus GFLP I I I I
GFST I I I I
GFLA I I I I
GM I G G G
GFLM I G G G
Salmonella spp. GEFLP I G G G
GFST I I G ¢
GFLA I I G G
GM I G G G
GFLM I I G G
Listeria monocytogenes GFLP I I G G
GFST I I G G
GFLA I I G G
GM G G G G
GFLM G G G ¢
Escherichia coli GFLP G G G G
GFST G G G G
GFLA G G G G

"GM, ginger medium; GFLM, ginger fermented with Leuconostoc mesenteroides,
GFLP, ginger fermented with Lactobacillus plantarum GFST, ginger fermented with
Streprococcus thermophilis, GFLA, ginger fermented with Lactobacillus acidphilus.

31, inhbition.

3G, growth.

m] A Eo] AAE AL, 1.00 mg/mLoA = w A=
2o 1.00-2.00 mg/mLA MIC %= ld_oﬂt‘r. 1&@2;
LESQYLFEEC] AAFEEEY B U MIC @<=
Uetdlo] gtdide] o & Aom S HAU o}ﬂ W E
colPle A% 25 L a7} F25 2T oA

Z3} gl= Aoz vehdt,

o (o] 4
e =
L 1_

T AR AA 71548 AFLARA S8
]7 o]

A

2]
3l miafgh A 54 F t‘éi’\]f’ 37&%
A} 9 gpFEe] EALS 1
pHE 6.68 A=+ 0392 YELC /‘g AR I
171 W pHE H4astl o, "}‘:% Z‘i‘ﬂ@—o—i =7}
shath dRE A7) }4 6-gingerol T2 404.8 pg/g N0,
6-shogaol > ZHEE|A] ggtov, HaSgy7Y FE5E9
6-shogaol &2 128.8-196.4 ng/g = S7lste] 2 a5
% % 6-gingerol©] 6-shogaol & FASHE| &2 glet 4=
Qi

% dlEagst & Sehuwols % B AT}, Yy
= 3}

1

001'
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