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Phytochemical composition and physiological activity of
the new garlic (Allium sativum) cv. ‘Jangsaemi’

Ju-Sung Kim"*
'College of Applied Life Sciences, SARI, Jeju National University

Abstract Although the breed protection rights of Jangsaemi garlic were registered in 2012, the cultivation area was not
large and no related papers were found, so this study was conducted. Potassium was the highest inorganic content of
Jangsaemi garlic, followed by nitrogen, sulfur, and phosphorus. Allin and allicin were also present at 9.73+0.97 and
1.65+0.15 mg/g, respectively. The solid content was 7.90+0.00°Bx, and the reducing sugar was 33.42+1.79 mg GE/g. The
total phenol and flavonoid contents were 80.35+2.67 mg GAE/100 g and 33.80+£2.17 mg QE/100 g, respectively. The
antibacterial activity of Jangsaemi garlic was higher in gram-positive bacteria than in gram-negative bacteria, especially
Staphylococcus epidermidis and Micrococcus luteus. The results of these studies are expected to provide useful information

for farmers growing Jangsaemi garlic in the future.
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st vl &Ete nhsl WA oA FEE Euet
£ HIRS FYoproke} AF3] A9 FellA S sk Sl
w9l 20199 A7F AEAL 93399 Yoz FHFA )
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FeAT>EE)R 2 FYS AR U Th(Statistics Korea,
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oy WAF wise] A9 9 vleS HIESIY, tiA mlks,
e vl 5 Y= FE5E0] AMEL e @A)tk 200949
H #3553 4502 Y vigd FANEFFEEAY P&
02 = EEIE AFslof sl AR A = Al
v whze] ARG Es] fsiMe Ul Aulergel Jgst
o Anzke] 7|38 ARRAS & e AR 3o a7dn
(KimZ} Ra, 2019a). 213&%F AP (Jangsaemi) PFE2 S Abe
Ao a2RE £7% AF-EY-5015 ZATE F AHES I} W
23 37 B Foprt & MAZFE AFTE(2003)=HAL.
T A 7378(2003-2005%) A9 A 2717 (2006-2009 ) A
= AN wlER wHEden 2012490 FERE 50| H
tHKim &, 2013).
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Acetonitrile> Fisher Scientific (Springfield, NJ, USA)l| A,
allicin> Toronto Research Chemicals (Toronto, Canada)°l|~], allin,
o-D-glucopyranoside, alpha glucosidase, Folin-ciocalteu reagent, p-
nitrophenyl> Sigma-Aldrich Co. (St. Louis, MO, USA)A ¢
SAth L 9 AlYFES EFAIRS AR AAIH] mis A
2 AFE AAZA] RSN &35 HISIE E)dA
20153 wgsted 2016 STk vheS w8 ¥ 5=2=
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AZAI7 vh=g YA71E olgste] B3t &, 05 g& &
-5 (aqua regia extraction) > 2 H&3 ¥ AT Zep=v}
E53527]1JY 138 Ultrace, Jobin Yvon, France)S ©|-&3}o] F7
E S ST ddae AY BHez BAES

l
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AN whze] 4l #AE flsted, AR 1ol 20% olEhE
30mLE 7o 303 Bt wnkete] & & 44EE]7](Combi-
514R, Hanil, Seoul, Korea)S ©]&3}o] fAEZ st A&
T AFNE 045pm AEA HEE o3t HPLC-DAD
(Agilent 1260, Agilent Technologies, Santa Clara, CA, USA)=
AT B4) ZHS Agilent Zorbax SB-C18 (4.6x250 mm,
5umE ARSI, ol B (A) 0.1% formic acidS T3 &
Z (B) 0.1% formic acidE T3t acetonitrileS F=7HIZ £
3tk o)A 1.0 mL/min, A& 10 L, UV A&7 33
210 nmol|A =381t

A vl gElal B4 flsked, AR 1ol 33 SRS
30mLE 7MY 308 B9 2SUFE|E FEINoH, o
AL gl A W 2k o)l 0.7 mL/min, AR
= 20uL, UV AE 32 254 nmollA] 5783151t

AAn] vhse] F DREAF FES S sk, AR g
o] 10mL 10% trichloroacetic acidE H7}slo] A7} F2F F3AT)
7} st Ah 02mL oo 02mL 0.0125% 2,4-dinitro-
phenylhydrazineS 7Fste] 37°CollA] 1038 52t ¥RgAI7] & I mL
0.6N NaOHE &35} UV-spectrophotometer (UV-1800, Shimadzu,
Kyoto, Japan)Z AM&3le] 420nmollA 2 EE =4t
Sodium pyruvateE ARS8t A2 REAH FHo= F IFH
2k e AbEskh

£ HE, E220|E 3 ShelE sE 53

e mlEe & e S S74s] 9sted, 100 pL/mL
AlZol 50 uL Folin-Ciocalteu reagentS 718l sE7+ Wkg- &
20% sodium carbonate 03mLE FH7}stH k. 23 UV-
spetrophotometers ARE-5t] 725 nmollA] 3= AT F
Zovs S AFeh] 9ote] BREAR gllic acidES AHE
sto] BFHFNE Ao FEE g mg gallic acid
equivalent (GAE)Z ERA AT

A whse] & et ol= TS 43 918k, 200
pL/mL AlZol 100 ul 10% aluminum nitrate, 100 ul. 1M potassium
acetates St F 4.6mLo] 80% oIEHES P, 4087 vk
S AT} o]ojA UV-spectrophotometerS AR&-3}0] 415 nmol|A]
SN0 & St eolE S Awsh] $lste
12 querceting AME-sl] RFHZFAS ZPJsHe &
} mg quercetin equivalent (QE)Z YERNSATE
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PAH] whse] Sl SES A6 $18ted, 200 pL/mL Al
Boll 532 3,5-dinitrosalicylic acid A1 4J0] 95°C 3|HEE
(HD-96D, Daihan, Korea)ollX] 1587+ RE&A1Z1 TR 4°CollA] 1
55 HAAIZ1AL UV-spectrophotometers AME-314 546 nmellA] &
A=g FAs. Sl FFE ] fste] xEEd
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glucoseS AME3te] BFEATAS AN 0H FEE g mg
glucose equivalent (GE)Z EMISITH

%) :
T2 Htsle] #F e T 108 Fo AR (1730MR,
Cyrozen Co., Daejeon, Korea)s ©]-&35lo] AFdS ETsly, o
AP B2172](NH-2000, Horiba Ltd. Kyoto, Japan)S ©]-&3}]
mhse] ¥HETF(CBx) B AE(%)E HAEh pHE 2
o2 Ao A|RE o] &3l pH meterz =43t

stel3 =8 (Reducing power)

G vhse] SES SAs] dsld, s s AEY
o] 02M sodium phosphate buffer (pH 6.6) 500 uLe} 1%
potassium ferricyanide 500 pLE 4931 50°CelA] 2027 WHS-A1Z1
% 10% trichloroacetic acid 2.5 mLE 713l k. ¢ vkg-< 500
pLoll ZF<4= 500 pLe} 1% ferric chloride 100 LS &3%}31 wks-
Aol F4E FE 700 nmollA ZAd ST

E0|YEEY &3

=+ F A A EAFI A E (Korean Agricultural Culture Collection,
KACC, Suwon, Korea)ollx HFLe 359 33
Escherichia coli (KACC 14818), Klebsiella pneumonia (KACC
14816), Salmonella enterica (KACC 10769)2} 359 YA+
Staphylococcus  epidermidis (KACC 14822), Micrococcus luteus
(KACC 14819), Kocuria rhizophila (KACC 14744), Bacillus
subtilis (KACC 14741y ARg-8te] gAn] vhzo] AvyEdA]
= A8tk =L A S ol get] HaNS
AlEE=R FA ST

Alpha-glucosidase {HMEd =3

AAju] wl=2] alpha-glucosidase A S-S =317 931,
AlE 50puLel 0.5U/mL alpha-glucosidase &4~ 50 puL, 200
mM potassium phosphate buffer (pH 6.8) S0uLE 3713l
37°ColA 15% F<F vl 3 3mM pnitrophenyl a-D-glucopyranoside
(PNPG) 100 pLE Pl 37°ColA 108 &<t ¥H-SAIATE 0.1 M
Na,CO; 750 uLE 7}t wh-g& HAAFIAL 7180 pNPGEH-
B =] doe vk AAER] p-nitrophenol 405 nmol|A]
EHFEE =439t Alpha-glucosidase®] 48 50% JAIs=
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A v U4 F ZFC] 147H0.13%= 7P =2
s Yepen theog HALTE 145£0.03%2 UERISL
ot 2 FE2 AAK0.60+£0.10%) #F2u]E(0.06£0.01%), ZHE
(0.04+0.01%), LFEH(0.03£0.00%) =] ATHTable 1). TY 4ol
A AelE o2 v F71E S vwetd, Ada I
o] A9 SAF vH5(2.00£0.03%) 0= WAl S whE(1.08+£0.00%)
Hiks 22 s Ueplidly, ditelv ZhE, YEFY A
= 02 rlERn 52 3RS U s 2ol B9
= TE vls(aLolEH0.043£0.003%), 3HAH0.04+0.00%), EAF
(0.07+0.01%)E T} gafo] BA YeRdth(Kim3} Ra, 2019a, b). U
Fol 49 2 (49.00£21.50 ppm)e] o] 7HF =kow, v}
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Table 1. Total mineral concentration of Jangsaemi garlic cultivar

Macroelement (%) Microelement (ppm)
Variety
N P K Ca Na Mn Zn Cu Fe
Jangsaemi  1.45+0.03  0.60+0.10 1.47+0.13  0.04£0.01 0.06£0.01 0.03£0.00 6.65£0.21 13.50+0.14 2.95+£0.49 49.00+21.50

Table 2. Concentrations of organic sulfur components of Jangsaemi garlic cultivar

Variety Sulfur (%) Alliin (mg/g) Allicin (mg/g) Total pyruvate (uM/g)
Jangsaemi 0.650+0.20 9.73+0.97 1.65+0.15 86.05+21.99
Table 3. Total soluble solids, total acidity and pH of Jangsaemi garlic cultivar
Variety Total soluble solids (°Brix) Total acidity (%) pH
Jangsaemi 7.90+0.00 0.30+0.10 6.00+0.01

Table 4. Total phenol, total flavonoid, reducing sugar contents and alpha glucosidase inhibitory effect of Jangsaemi garlic cultivar

Variety TPC" (mg GAE/100 g)

TFC? (mg QE/100 g)

RSC? (mg GE/g) IC,," (uL)

Jangsaemi 80.35+2.67

33.80+2.17

33.42+1.79 15.89+0.46

DTPC; Total phenol contests analysed as gallic acid equivalent (GAE) mg/100 g of extract.
f)TFC; Total flavonoid contents analysed as quercetin equivalent (QE) mg/100 g of extract.
JRSC; Reducing sugar contents analysed as glucose equivalent (GE) mg/g of extract.

“1Cy,; Amount required for 50% reduction of alpha glucosidase.

02 0}99(13.50+0.14 ppm), B7H(6.65+0.21 ppm), T2](2.95+0.49
ppm) =olUTh o)X Ao} Wlashd, ofde] A9 ot
(10.40£0.42 ppm)tt  3-2+(11.80+£0.42 ppm), 24+ vH5(12.55+0.92
ppmE Tt =2 FFS vehfilen peel He A9 A
(5.25+1.34, 82.60+13.58 ppm)HTh= WAl 370}2k2.40+0.57, 35.70+
240 ppm)tt 3HH2.50+0.14, 37.75£5.02 ppm)Erhs =& SHES
YeERAATHKImZ}F Ra, 20192, b). AA0] vlse A|Fol|A Au)
He vks F59 'R, oA, Jokeh, 34 9 ke BU)E $
g3 v e 4TS RIYSH(Kim 5, 2015a, b; KimZ} Ra,
2016, 2019a, b), ZF A o] v W thE F71E A
EHT} 8o E =9t Haciseferogullar 5, 2005). 3k o]
o uls Wl B4 4R v e AFET ozt SjellA
A e nise] 407 HeltkJeong 5, 2009; Kim 5, 2009;
Shin &, 2004, 2011). &H o}z 7loA Au== rhEe 7S
ZHEolu mladl4r AEo|uk(Sa’adatu, 2013), Z&olut vlaul%
AHo] At o2 =TH(Diriba-Shiferaw 5, 2013)Z 3] Ajul
299 AAHESF 2o 71 2l A%, vie FF
o] zpolef] 7|91k Aeo] opdrt Ayztec),

A vl ¥ ARG, gEiil, dEikhe 23l
NN BHEE IFEA TS SASATH(Table 2). 3
2 0.65+0.20%5 TRl AReH, L2l 9.73+0.97 mg/g,
A 1.65+0.15 mg/gS WERAITE rhee] & 4wl EElsle
Az Fxate FEjvlol=e] osf EafEHA A= A
B0 FHEA] AL 86.05£21.99 pM/gS UERAITE & A7
oy F HFEARY] 79 HolEH0.7120.02%, 127.5+5.50 uM/g),
8haH0.77£0.23%, 161.22425.66 uM/g), Z4F  tlE(0.69+0.02%,
122.3443.67 uM/g)th Atz o g wre 3aks Jehjgleon, &
2219 AE ok} nH=(9.4440.28 my/g)RThe EQEoL) dhat
(12.98+0.23 mg/g)ol} S4F wh=(10.10£0.64 mg/g)H ths W9k,
djale] 74 2olE(1.70+0.13 mg/gtt S mHE(2.59+0.13 mg/
QRTHE 93 T4 vl5(1.08£0.04 mg/g)the & AF¢E B
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ArHKimZ} Ra, 2019a, b). Hong 5(1997)& SAH(LE, 3,
2 A5het AFA AEE dE ke EEel AES vl
gt A3}, AFA AuE vlse] AUHo R Wdtia e
A wls GA] 1 o] Uikt THeF SR HollA] Au)st
A fohH 2 o] ZepriA] g7t AZE AR A F
ulso] WAY wlsRo g9l FEFe]l ¥ Erha st dAY
1 A v Aol Al 73-9-Erh SA]Fol4 Aulst
g oM e fEEA EEY bE XE vsEn
2 AW¥EchHong 5, 1999). Aujaat olg} 71z}
& A i WPt A=, Arkss S5

3 EnksE 7kt F7Fs(Choi 5, 2008), SR 7F
Al &4 2EEA7E A7l mEbM s Fheko] Wehtk(Shin 5,
2008)22 ste 7hEg B3t &A™ AR e 4= F A
S Ao 7|HET}

AN vk ZEde] 784 IYHE T2 7.90°Brix, AHEe
0.30£0.10%, pHE 6.00+0.01 JERNSITH(Table 3). AAln] wls
o] 74 TFEE FHE HH7.95°Brix)F T4 PHE(7.65°Brix)
o] E77He JeEpllen, AxE T oulsEHte 34 uis)E
o} S9k3, pHe diidoz2 =4 veRthKim?t Ra, 2019a).
Aol AujE vl A9 v vk Bl=S 7R 3
JE FFS e o (Kim 5, 20153, b; Kim3} Ra, 2016,
20192), SA A At vige] A4 oz 2o IS
Hele] vl FEAI7ER7E 5o w2 Zfold AR A7)
HhJeong 5, 2012; Kim &, 1990).

AN wkise] F HE, S|t 3 IFF U alpha-
glucosidase SJA1ES A TH(Table 4). gAR] rlso] & 7
& 3RS 80.35+2.67 mg GAE/100¢0]1912, & ZefH o]t g
e 33.80+2.17 mg QE/100 g, 3 SHake 33.42+1.79 mg GE/g,
alpha-glucosidase A€/ 1C,=15.89+0.46 uLE YERNATE &
d 2R Ay oE vis 53 Bas §d, F dHE
ko] 749 BAF ms(122.85+4.01 mg GAE/100 g)o] 7H3 &k
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Table 5. Antibacterial activity of Jangsaemi garlic cultivar

Minimum inhibitory concentration (%o, v/v)

Gram-negative bacteria

Gram-positive bacteria

Variety E.c" K.p" S.e"

S.ep” MY KV Bs"

Jangsaemi 0.63 1.25 1.25

0.31 0.31 0.63 1.25

The minimum inhibitory concentration value against bacteria was determined by the serial two-fold dilution method. The growth of the bacteria
was evaluated by the degree of turbidity of the culture with the naked eye in twenty hours.

YE.c.; Escherichia coli KACC 14818, K.p.; Klebsiella pneumoniae KACC 14816, S.e.; Salmonella enterica KACC 10769, S.ep.; Staphylococcus
epidermidis KACC 14822, M.1.; Micrococcus luteus KACC 14819, K.r.; Kocuria rhizophila KACC 14744, B.s.; Bacillus subtilis KACC 14741.
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Fig. 1. Reducing power of Jangsaemi garlic cultivar.

on athgoz AR mhse| = ey, Fee] 79l
= 3k ms(42.16+2.75 mg GE/g)ol 7P =gom tdo= 3
A vhEo] w2 S JERIYTHKim3 Ra, 2019a). 3+ &
ZetRco|s el AS o Al TR vieERT e bl
so| w2 IS YeRllen 58] olel mhE(15.7240.63 mg
QE/100 g)Xt} 28] o] =& 7S YESY, alpha-glucosidase
A 9N 7P 7S e YERHATHKimZ Ra, 2019,
b). Shin 52004y AlFe} FalolA] IR vl 233l o
T s vme A daljite] AlFAtET 24 S E AT
ByslHon, wolgl visS AFet FalolA Au) 3 w3k
o]d AFH(Kim¥} Ra, 2019b)ll X = AFAke] dajabne} Fu
gt FEfEco|s dhgo] WA Yelgth HE Hulike St
2b vEsE Blwdk A (Hyun 5, 2008)014 AFAF vhse] 9
T T o B W2 ooy b2 Fulakdd,
oA, Falh)h SR OE B9kt Bt

A vl YNAESE-E SASIATH(Table 5). M. luteus
9} S epidermidisll 3] 031%vvE 7P 732 duyES
AL BAoH, E coli®t K. rhizophila®lX 0.63% (viv)e] A4S
BAY. 1 9 S enterica, K pneumonia R B. subtiliso| A=
1.25% (vv)el sZolA AsiddS Jeplnt. olelst dat= nf
Lol e FalgrEo] o3k 3R BRI, Sivam 5(1997)
& nse EFEEA, 0Gara 50002 s 71E, 7,
allicina} diallyl sulfur /33l ™t Helicobacter pylori AL/
BIEIT 3 vis] d-fE wHizoly ZelR o= JA] &
nAEZAS JEPIS A2 AZHAtHKimP} Ra, 2019a).

e AMEe] GAELH =T ferricyanide EHES] 3
7} Ao ferrous FE2] 271 A= vlAHA W= M| prussian
blue®] F4=E5 700 nmellX SAsk=vl, 8= # AAF A=
o] YL omsiH, FFE ol F4E T = ¥

7k 5= 3AtH(Oyaizu, 1986). AW vhs 25l Sl8S &
e A3KFig. 1), $=7F S71l w2k Z2E 0211, 0.346, 0.469
o FFE ftol SR UEilth o= vks Wl drE HE
ouf FetHxolE FF 5l F #HH FFS] <8t Uehte=
2o AZFEn. Pasko 520092 FME HFel m=EE
A} FAo] EATL HASIlon, Sa 520108 =l 7 &
T FasE o] =L FTAFF sl =it B
LS.

o oF
pi =
2] wEse 20120 EER S0l SE2EJo e #
Ax =x &S By ol ¥ =R glojA] B dxs A
A& AAE mise] RE gEe ZEo] P Bte

o=@ a3 2 wolginh gl delale 7212 9.73+0.97,
1.65+0.15 mg/g )Tt A EFFS 7.90+0.00°BrixH o™ AT
2 3342£1.79mg GE/geIRith FuE 9 ZElRwol= e
80.35+2.67 mg GAE/100 g, 33.80+2.17 mg QE/100 gtk &A]m)
g FHAESHE aFSAFED TP FAAN o =%
o™ E3] Staphylococcus epidermidis®} Micrococcus luteusl| *]
Sttt olEe A A FF A e AlEe
F7H f83 ARE AFs) & 2o 7|gEdh
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