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Comparison of Physicochemical Properties and Antioxidant Activities between
Lentinula edodes and New Cultivar Lentinula edodes GNAO1

Hye-Lim Jangl, Jong-Hun Leel, Myung-Jin Hwangl, Youngmin Choiz,
Haengran Kim® Jinbong Hwang®, and Jin-Sik Nam'*

Food Analysis Research Center and ‘Department of Food and Nutrition, Suwon Women’s University
?Functional Food & Nutrition Division, National Academy of Agricultural Science, RDA
JDepartment of Food Analysis, Korea Food Research Institute

ABSTRACT The new cultivar Lentinula edodes, which is named ‘Lentinula edodes GNAO1’, was bred by mating
strains isolated from ‘L26’ and ‘Kyoungwon9015’ obtained from Sammyungjin Research Institute, Fujian, China. L.
edodes GNAO1 does not have stipes like L. edodes, although it generally has a similar spherical shape. Moisture
and crude protein contents of L. edodes GNAO1 were lower than those of L. edodes. Meanwhile, L. edodes GNAO1
contained higher levels of crude ash, crude lipid, crude fiber, and carbohydrates than L. edodes. The B-carotene content
(19.05 pg/100 g) of L. edodes GNAO1 was about three times higher than that of L. edodes. In addition, vitamin
D content (118.53 pg/100 g) of L. edodes GNAO1 was more than twice that of L. edodes. L. edodes GNAO1 was
a good source of mineral elements, with K and Mg contents of 2,277.50 mg/100 g and 203.15 mg/100 g, respectively.
The major fatty acids of L. edodes GNAO1 were C16:0 and C18:2, and L. edodes GNAO1 had the highest linoleic
acid (C18:2) content of 1,087.66 mg/100 g. Total phenol content of L. edodes GNAOl was 12.52 mg GAE/g, and
1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activities and ferric reducing antioxidant power (FRAP) values
of L. edodes GNAO1 were lower than those of L. edodes at all concentrations. However, DPPH radical scavenging
activities and FRAP values of L. edodes GNAO1 were above 80% and 0.9 at a concentration of 10 mg/mL, respectively.

Key words: Lentinula edodes, Lentinula edodes GNAO1, mushroom, functional food, antioxidant activity
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methyl ester, gallic acid, Folin-Ciocalteu's reagent, 1,
1-diphenyl-2-picrylhydrazyl(DPPH) % 2.4 6-tris(2-
pyridyl)-1,3,5-triazine(TPTZ)< Sigma-Aldrich Co.(St.
Louis, MO, USA)ZHE F43q o, L-cysteine
Nacalai Tesque Inc.(Tokyo, Japan)2+-E, 774 HFS
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£ o] &3 AHssgor S4% o, e Kjel-
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9} 10% pyrogallol-ethanol €9 1 mLE 7}38le] 2 £33}
9t} o 7)o KOH €99 3 mLE 91 35 W72 g8
T B =ollA 30E7 7HE A AT A0 FRA
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ik AfolHl 2 Fol NaxSOE 7Hel &A% v+
5% 7]1(R-210, BUCHI, Flawil, Switzerland) & &/
st ol Ao FFE| n-hexane €< 20 mLE 7}
& gajrZon olE APEASE 5Tt Nova-Pak
silica column(4 um, 3.9%50 mm, Waters Co., Milford,
MA, USA)o] 2% HPLC(Agilent 1100 series, Agilent
Technologies, Palo Alto, CA, USA)E A}-&3t912H, mo-
bile phasex n-hexane®} isopropyl alcoholg 99:1(v/v)
2 2Jo] 2183}tk Flow rate: 49 1.0 mLl 2™, 450
nmo| A UV #HZE7](Agilent 1100 series, Agilent Tech—
nologies)® A&3sl9th &5+ 30°C, Al5E 20 UL +
daton, TFEFS o|&sto] A HFHS F3l g
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A & wW7bA] WSSt A hexnae S5 NasSOs5
7V g o A ZeEtAa 2 £7]30 NaSOZ
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£ 7}sle] Fo]lal 0.45 pm membrane filter(Millipore Co.,
Bedford, MA, USA)Z o] ¥}3} t}8 HPLC(Agilent Tech-
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dom, HAZ7](Agilent Technologies) ¥}4& 298 nm&
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& oJ¥X](Whatman No. 5A, Whatman International Ltd.,
Maidstone, UK)E o 3}3}od Sed A 9] gl Ca, Cu, Fe, K,
Mg, Na, Zn< Inductively coupled plasma spectrometer
(ICP-OES, PerkinElmer Co., Shelton, CT, USA)Z &4
3FF o, 2L refected power 1.4 kW, flow gas ar—
gon, plasma flow 10 L/min, auxiliary gas flow rate 0.2
L/min, nebulizer gas flow rate 0.55 L/min&. & 3&}5it}.
7 A4 =4 948 Ca(317.926 nm), Cu(327.393 nm),
Fe(238.204 nm), K(766.490 nm), Mg(279.553 nm), Na
(589.592 nm), Zn(206.200 nm)°] A t}. See Inductively
coupled plasma-mass spectrometer(ICP-Mass, Perkin-
Elmer Co.)& ¥413}91 21 refected power 1.4 kW, lens
voltage 9.6 V, plasma flow 18 L/min, auxiliary gas flow
rate 1.5 L/min, nebulizer gas flow rate 0.92 L/min,
dwelling time 100 m/s¢ Ao & =4 Zk(mass) 78<
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(GC, Agilent 6890N/5975 MSD series, Agilent Tech-
nologies, Avondale, PA, USA)S Al&3li o, ¥A%A
< O 2ok AR F9 2% 250°C, A= 71(FID,
flame ionization detector) =%+ 285°C, o5 712 He
9 4L 0.75 mL/min°lRA 2™, column &%= 170°C9l
A 1587 A S 180°C7HA] 1°C/ming] $EZ A5A]
A 15332 7], 245°C7HA] 3°C/ming] HEE FSAA
1382 38Tt gkl AE7]o0 A 24 dlole & 7+
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2 AEstr] $938] FID A3A5(FID conversion factor,
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uM DPPH €< 900 uL= ¥ 10%3} vortex mixing $-
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FRAP(ferric reducing antioxidant power) X
FRAPE Benzie$} Strain(11)9] WHS oF7F W E 3l
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fer(pH 3.6, 30 mM)<} 10 mM TPTZ ¥ 20 mM FeCls-
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Table 1. Proximate composition of Lentinula edodes GNAO1 and Lentinula edodes

Nutrients Lentinula edodes GNAO1 Lentinula edodes t-value

Moisture 1.91+0.06" 2.05+0.03 3.14

Crude ash 6.4240.07 5.77+0.04 -11.53"

Proximate composition Crude protein 21.98+0.00 24.08+0.10 30.03"
(% dry basis) Crude lipid 3.18+0.01 2.12+0.00 -112.05™
Crude fiber 18.17+£0.25 12.11+0.69 -11.75"

Carbohydrate 66.52+0.14 65.98+0.10 -4.46"

1)MeannleD (n=3).

"P<0.05, " P<0.01,
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"P<0.001: Significantly different between Lentinula edodes GNAO1 and Lentinula edodes by t-test.
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. 1. B-Carotene (A) and vitamin D (B) contents of Lentinula edodes GNAO1 and Lentinula edodes. Mean£SD (n=3). "p<0.01,
P<0 001: Significantly different between Lentinula edodes GNAO1 and Lentinula edodes by t-test.
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Table 2. Contents of minerals of Lentinula edodes GNAO1 and Lentinula edodes

Nutrients Lentinula edodes GNAO1 Lentinula edodes t-value
Ca 5.69+2.21" 19.77+6.19 3.03
Cu ND” ND -
Fe 1.78+0.06 3.66+0.46 5717
Minerals compositions K 2,277.50+£9.19 2,148.50+231.22 -0.79
(mg/100 g dry basis) Mg 203.15+5.30 114.20£12.73 -9.12
Na 6.82+0.29 15.26+2.15 5.50
Zn 6.94+0.08 9.44+0.94 3.75
Se 0.02+0.00 0.05+0.01 3.99
1)MeannleD (n=3). ND: not detected.
"P<0.05: Significantly different between Lentinula edodes GNAO1 and Lentinula edodes by t-test.
ugol A 110 ug7hAl SA =AU Baste] £ A A9} O} gite] Ml theke F71d 5 Kol T3 4wl
AT v ER DE & A7) F83% 994 81l AL dA AT
He HERoE A =& A AdHoz AP
T = ek v S5 o] A2 ddQlEddA gA 4 X|dhah gtk Y =M
He F A= vlER oy, A HIER] Do FE7} vtolAH ol&FolHA & FuwAe] At g 242 Table
ZaE Fdge] A= aL Mo 2o Fr7t F7tst 3 Yepiglth + WA 25 BExsiA o] s A}
A = 2035, AT 2 92358 28 & A At om, 53 ExgA Wl FollA % linoleic acid7}
(24~ 27) whEhA] 2 AT 7%4 ol&FolHA e =2 vl Z+7+ 1,087.66 mg/100 g, 1,505.67 mg/100 g & &2
D 2 sl ol s & Ao A4YH, 58 = A4 Hl%& 238kl Atk Pentadecanoic acidE A9l & &
of £ 8o @ oz wF) T Ao TS olEFoHART TIHA o] fo] %
o= Fotot Z A tin] B2 vl &S 7
2™ st 7} 5.05, 5.28% 122l AolE molA gk, oA g
ol&FoAl B xuwAl e FUd TS SA e Ay ol&FoHA B ZaWA Y FE A ik %‘—% X
= Table 28} #Zt}. o]&Folv|Ale] Ca, Fe, Na, Zn, Se s ibatol gl B AT A¥s AN} LIWHA, =E}
ke FuWA R Borou Kt Mg 2Hz 2,277.50 Al e At 24 F EX Aol g ES AbA| g
mg/100 g, 203.15 mg/100 g2 2 FuWA R} =9k v ohe] AT A2H16,29,30)2F dAIsHAT g a1
53] Mg FuHA ] oF 22 ]33] Apo]& B °Uﬂl Ao EXFAAL FAE linoleic acid7F 7V & HF
st3l

ol&Fol Aol FH -y AL Koz #1539t Hong & S 2pAEka ks Cho 5819 A+ AZol= {FAFS
(28)2 o}FIHA, el A, Aol JEAES & =
Algk A3} z4zbe] K dheko] 2,377.4 mg/100 g, 340.0 mg/
100 g, 289.0 mg/100 g 2 =R Aty B sty on, £ Hz gzt
Mg 3tee ol Al ql £A)59 vt sty Tt Zo#H =L hydroxylZ| E 27] o4 7HA oL 9l waks
S0, sEolHA, AFolHA, 3 Kt SR AEd T2 diFHo Jdow, A St E
Mg &S A& 100 ¢ 2+2t 3,478.6 mg? 176.2 mg(3), AAsEL aksl, e, g S FE YT E A
3,383.3 mg¥ 105.7 mg(4), 2,752.7 mg=} 83.9 mg(13), 242 2 dyA JrkB2-34). oldl e} o] &gl
224.0 mg¥ 72.8 mg(14) 2.2 & A7 Ae} 2ol & HSl 9 gamAe] gikst A4S S5 f8l F dE IS
Table 3. Components of fatty acid of Lentinula edodes GNAO1 and Lentinula edodes
Fatty acid (mg/100 g dry basis) Lentinula edodes GNAO1 Lentinula edodes t-value
Pentadecanoic acid (C15:0) 27.14+0.14" 9.92+2.66 -9.15"
Palmitic acid (C16:0) 181.06+0.73 255.21+1.02 83.49°
Stearic acid (C18:0) 13.39+4.25 31.35+1.41 5.67
Oleic acid (C18:1) 32.67+1.61 60.87+1.66 17.22°
Linoleic acid (C18:2, n-6) 1,087.66+69.51 1,505.67+£35.96 7.55
Total SFA? 221.59+4.85 296.48+0.23 21.82°
Total UFAY 1,120.33+71.12 1,566.53+37.62 7.84
Total UFA/ total SFA 5.05£0.21 5.28+0.13 1.31

l)Meanﬂ:SD (n=3). 2)SFA saturated fatty acid. YUFA: unsaturated fatty acid.

"P<0.05, "'P<0.01,

"P<0.001: Significantly different between Lentinula edodes

GNAO1 and Lentinula edodes by t-test.
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Table 4. Extraction of mushroom with distilled water: yields and composition of extracts

Lentinula edodes GNAO1 Lentinula edodes t-value
Extraction yield (%) 52.08" 35.80 -
Total phenol contents (mg GAE/g dry basis) 12.5240.37” 15.33+0.04 13.15

UThe extraction yield was calculated as % yield=(weight of sample extracts/ initial weight of sample) X 100.

>Mean+SD (n=3).

"P<0.001: Significantly different between Lentinula edodes GNAO1 and Lentinula edodes by t-test.

A9 o, A7 Table 49 2o A
FolHAA B H& &S Beloy F He &
12.52 mg GAE/g, 15.33 mg GAE/go & X ilH]
Lol AlFolHA dEkE: FEES & E9F
(387 mg%)S #2493 Kim 5(13)2] A4 A3 nc}
v E& FEolon, T, o7bg A A, =E
A, FolWA, FEHA T e A8 B FEE I
k3l B8 A3 Robaszkiewicz 5(19)9 A+ A}
(1.65~13.01 mg GAE/g)Bt} =AY =& H]523k Zlo g
I AT Mau (20) mEW Ho|HAe] F #H= %
o Zo|uAl FF0 e 1 g Z17] trEY 1.04~8.72
mg/gl & RIHUTIT Histe] & A5 A3} 2ol &
ook v ksl o] Hold SAHA T XA 9
Z Y= e 247 23.28 me/g, 47.25 mg/glE B AT
AR 4o (2D, A B FEE F v I
T3 26.81 mg/go® WAl oJ(35) ¥ A ARt %
o oole ME & WAY FFER ofygt o3t &
Lol FE e 71 A2 dddrnt
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