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Abstract

With the recent increase in health concerns, consumer needs for new health function materials
have increased. Accordingly, physiological activity such as antibacterial and antioxidant effects of
black garlic, black bellflower root, black deodeok, black ginseng, black leek, and pine powder, which
have recently increased interest as a health functional material, was reviewed in this study. To
examine the antibacterial activity of hot water extracts of each material, E. coli KCTC 2571, E. coli
KCTC 1039, S. aureus KCTC 3881, S. aureus KCCM 1135, B. cereus KCCM 11204, L.
monocytogenes KCCM 40307, P. aeruginoss KCTC 2513 were examined. The hot water extracts
of black onion and black deodeok showed the growth inhibition of all the indicator strains except
B. cereus KCCM 11204 and L. monocytogenes KCCM 40307. To examine the anti-oxidation activity
of each material, the free radical scavenging test was used. The anti-oxidation activity of hot water
extraction of each material was generally superior to that of 70% ethanol extract. And the hot water
extracts of pine powder and the black bellflower root showed the excellent anti-oxidation activities,
and are expected to be expected as new antioxidant materials.
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FL =t ofdEl A AlAZE COVID-19 HI R Fofl oJsf 7ol ot #ilo] F7FslHA|
AAE FEY] A37154ET oozl gk o] S7kskal itk

TR S ES SARER YdE0] 555t0] FARE AREE] gtom, 4t B, et
T}, A a0 9 @5 SHAHE Aot 8 59 AeEdo] YA SloH, A& 0 Aurt
271511 UT} (Choi et al., 2008; Kim, 2020). BF=9] alliind} alkyl-L-cysteine sulfoxide:= allinase@}
4&s10] thiosulfinate s AJ/d5te] 54242 vhs WAIE IEsH €k ol2fet nizo] £42 |
ME AASH] okl 7P 41 Wl A9 WHCE ke & 4% 1 397 R
e 712 S AR A, 2710] we Fojul oz} et ofsels WakE Stk Ent
(Machizuki et al., 1996). F vhs 7Fg-E0 2 FEHMY Q= S0 A AJ7F 1.20]4 4%

S vhE9] AA R 54 5ol ool SR WalslA =W, nhse] wlute] FasHA Hoh
SEAYE o]2{gt SrhRse] AR/l tigt Ame RS Aotk kA= TR ARE 9 A
7} Ho] o] o YL AR Qe AT ohe} oFg-0 = o] gEfof gom,
8 o] JRome AU OR AT A At (Shon er al., 2001). Z=2fAl= HAE2 0= 74| Hglof
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ARE o] ghom, T AT IS A, 78] T Aol diste] b F2E9] Feteol
BUEAT} (Lee et al., 2000).
R (Panax ginseng C. A. Meyer) Tl £3h= thad 220 % FEUFI2] Panax
g0l S T3 650] Sitk QS F5A AAAA E TEARE, ey} S4ke]
e FAAE, TS oY, BT olakE, FHE 9 FAEFA ARG, HlolA FA A I
7I5= /WAL B Bt Qlok. FPolle 5 (U] S of8sto] WA, B4t
Ho} fa/di o] &2 S4F (Black Ginseng) Al&o] 7= 1

B9 (C. lanceolatay® Z3EM0) &sh= thdd B2 AE= Fele TRt shol, WA, AHL
B, 714, AF 5 o2 7 o5z E2]AL AT (Kim ef al,, 2009). HY 2] F244%0 % AR
O Hejo EAst, &9k 1L o] 282 she AoE LA Ut tYo] Ao me
FAtsh aah 9 depd A dAladt Fol LA o

2| 70l it B S71= B detol tig Belrh SasiKAL glon, A g8l wE
A Uidwtol S71sto] B W o] 'WESHE 5 AR A7 HaL Qi whebA] o=iet Al
£ sidst] flside A ol HA A E49 A7t S8sict Bt ofde, w3k of %
ZFE AR foke 9ol Sl shuR FEiRl At dalsleat 22 Eg44aEo
ABH diAbbER, AR Ade IASAIA A WA RN a4 BB, Alxs)
WA}, G, HES, o 59 AHS Ut A ok webi BAW Ao A3
2 YAIsk= Aol AR o2 fIt $8%7F IAolth (Hammond ef al., 1985; Shin, 1997).

SHE WA AA sl S Toh, 34 Be SA2 T 1 F2 ARSske WRleE,
FA 1L o] gl #4850l Suks, SHY, FYT 5ol /T B AJREIL Sl o9} o] 7|54
‘dud] = ae 9 AYRBA SUIE Fste] tdt A2 oz S5310 7154 AEe Ax
stefe A7t S71skaL Qi Teu @A) 7164 A AAlE 2R3l e Shks, Sk, S
g, S4 50 9 $301E 59 ARl Bet At wlHleh Aot kA £ A X2
273l Bt Bilo] S7Idel wEh ks, Skt SHY, 24, St 9 S3PHE 59 It %
P} 855 AETC =N MEL 715 2AE /Ndstaat it
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YR Al
£ g7 A8 Brks, B4 Sk, SHY, Bt 3 SSPIRE 71 GAle] ARt G
7 F&SEHE ol ALL319ih TS Ax= 800 D2 2 70% (viv) OJEHSS 08T
2417 &3 5 12,000 rpmoflA] 1027 AHESIAT. el & FEE2 4502 715
I

02 pm filierS o83t} ofufsto] £ o] AMgHsL.
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4, SR, SUE, S99 $3hR 2280 97 YL AR S 4
Al &2 paper disc (@ 8 mm, thickness 0.7 mm)E 83} agar diffusion BI'Ho]| Qloto] 44L& AESH
A}, AR HFFE= E. coli KCTC 2571, E. coli KCTC 1039, S. aureus KCTC 3881, S. aureus KCCM
11335, B. cereus KCCM 11204, L. monocytogenes KCCM 40307, P. aeruginosa KCTC 25132 ARES
o, A= L2 5x10° CFU/mL JEE 31a] trypticase soy agar (TSA, DIFCO, USA)o] ZFZF 200
YL SR 3AZE B9 RN 2008 AlRE 212 30 4L paper diseo] AT AR
Sto] paper discE &l 37COIA 19 &% vt FFEAdS paper disc 910l FHE
clear zone®] 274g ZHFo RN & oA =S 2ARIACH
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HoE R A2y A9 fe

B3 24

Sos, B4, SEe, SUT, U 9 41T 222 BuS) BAS Wz A
1,1-diphenyl-2-picryl hydrazyl (DPPH)& A&5}9] radical 27452 27513t A& 20 1L} 200
#M DPPH &9 180 L& E3toto] 1587F QHAofA] ¥ESAIZ] & 520 nmollA FFEE SIS
o, 2L O =2 L-ascorbic acidE ARESIITE

n. g8 2 13

=
HAEY
Zois, B4 SEe, SO, S0t 3 4301Re) 94 2280 Y7 BYL FEH] S0

E. coli KCTC 2571, E. coli KCTC 1039, S. aureus KCTC 3881, S. aureus KCCM 11335, B. cereus
KCCM 11204, L. monocytogenes KCCM 40307, P. aeruginosa KCTC 2513-& A|A|dFE o}, agar
diffusion B0l 9Jslo] S AESIYLE E. coli KCTC 25710 tidt JFSAL AES 23,
Subg, Sk, SHY, ST G4 FEE2 E coli KCTC 25719 tfote] Pateio] Hglou), 53t
7FE, 4 9 Ate] Aol o] HolA] Yl (Fig. 1, Table 1).

E oA ARESE AAXHF 5 Gram FJQ B. cereus KCCM 11204, L. monocytogenes
KCCM 40307 B& AlgoA 850l A=A gdot ol o] Higt 37149 A+ dest Zles
e Bt ofue), 2 Aol AR A F SR g4 FEES HE AA] 75 tiste]
EAo| Holr] oottt Baf, ST Y9 g4 2EE9] L B cereus KCCM 11204, L. monocytogenes
KCCM 40307 Al2fdt BE Aol oAl 42 A2 Aok A0S Eioh

stat 2y
Sois, T4, Smekd, SUE, S0 9 ST 9% 2 70% ofse 2589 PAS BYS

u)2317] 915} DPPHE AME31e] radical 2758 2431} 2 A2 P4 2280 49, B4
AAES 70% oV 2SI THRFOR ALSE HIERT] 0.1% 2 1%0] A9, T ALES 87%
FEOE AASIGOH, ST A FEEY B 85.5% B AAES AASIH 34 &
12, Szeb, Sod, nto] A5 2SS T ALEL 80% o4 27519 (Fig. 2). $37H

Fig. 1. Anti-microbial activity against E. col. KCTC 2571. 1, black garlic; 2, black bellflower
root; 3, pine powder; 4, black ginseng; 5, chinese yam; 6, black deodeok; 7, black leek.
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Table 1. Antibacterial activity of black garlic, black bellflower root, pine powder, black ginseng, Chinese yam, black deodeok, and black

leek hot water extracts

Indicator Strian

1 2 3 4 5 6 7
Black garlic ++ -+ - + — — +/—
Black bellflower root -+ -+ +— +/— — — +
Pine powder - — — — — — _
Black ginseng + = ++ — — — — _
Chinese yam - +— + +/- — — +/—
Black deodeok ++ +++ + + — _ +
Black leek + ++ ++ ++ — — +

1, E. coli KCTC 2571; 2, E. coli KCTC 1039; 3, S. aureus KCTC 3881; 4, S. aureus KCCM 11335; 5, B. cereus KCCM 11204; 6, L.
monocytogenes KCCM 40307; 7, P. aeruginosa KCTC 2513.
, 0 mm; +/—, 0-1 mm; +, 1-5 mm; ++, 5-10 mm; +++, >10 mm.
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£, S| 2 vk 0% ogkE FEEY Y DA AES 0% ol Ao, 34k
A%, 38.9%, S1k=9] 45 69.1%, Sut 9 STiE 9] o= ZH 56.4%, 58.2% EO02 B
ARSI (Fig. 3). 24 W*isﬂ 275 BIE Boto] & o, ZF AlR9] G4 FE0]
HAHFH 0= 70% ofekE FE2EH 94t 29E B0, SR SheiRs BE AlEEel
Al S5 B4 AE AATE EO% N2L At AZA9] 71 5= 9l 202
SHAITE 7k A9 A E 70% offehe FEES T AthsS HwoHH, Aoldt Axts Bch

Black Ginseng ~ Pine P ack Garlic BlackLeek Blac

radical scavenging activity (%)

Fig. 2. Free radical scavenging activity of hot water extracts.

Black Ginseng Black Garlic sk Chine

radical scavenging activity (%)

Fig. 3. Free radical scavenging activity of 70% ethanol extracts.
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olefet Yolo Rt % 0] uHE R 4] AololA] HEE AoR Holw, ofo] that F744
ol @7 Wag oz Bk

222 27300 T Tilo] 7K W, AR® A Aol thek 2nlRte] U7k S71et
ok olo] wet £ 972 ool A A Is2ARA Bilo] S8 G Bk, Srmeb), B
¥, 34, 3 9 $3V1% 5o o 9 PAet B 5O AUTAS ARslt 4 a9 94
FEE0] It L HESE] Yall E. coli KCTC 2571, E.coli KCTC 1039, S. aureus KCTC 3881,
S. aureus KCCM 11335, B. cereus KCCM 11204, L. monocytogenes KCCM 40307, P. aeruginosa
KCTC 2513°]| tfsto] HESH A3}, Sat, SHYo| g4 2 80| 3 B. cereus KCCM 11204, L.
monocytogenes KCCM 40307 A|9Jgt BE AAlg2o] cfaid] 2] 482 ok AE 1Y
ok TS 7 2A19] = 9 70% oS FEEC] FAtSE E4S viusl] A8 B4 Akade a7
5 HESH A3}, 7 AR P4 FE0] ANHOR 70% ofghe FEERC 93t S BT
53] $3PIRe S Ee AldRoA 9% @4 AeF 2752 B, AE: et &
A=A 7 & A2 Ao waE

V. AL A}

2 =52 20199 % g HEARS] AYU0E S AAT o] 3o | 2 ATARIY] A1
o7 £3L9lS (HAHMS NRF-2019R1F1A1058399).
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