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Abstract

The present study compared the amino nitrogen content and the antioxidant activity of ‘Kochujang’ (K1) comprising
white rice ‘Nuruk’ with those of five types of ‘Kochujang’ (K2-K6) comprising pigmented rice ‘Nuruk’® made by
various strains of fungi. After 90 days of ripening, the amino nitrogen content was higher in the K2-K6 samples
than in the K1 sample. The total polyphenol content was high in K5, which comprised pigmented rice ‘Nuruk’ made
by Aspergillus niger (10.57 mg/g), and in K2, which comprised pigmented rice ‘Nuruk’ made by Aspergillus oryzae
(9.19 mg/g). The total flavonoid content was the highest in the K2 sample (0.84 mg/g). The 2,2-diphenyl-1-picrylhydrazyl
(DPPH) radical-scavenging activities of the samples in the K2-Ké6 groups were 71.31%-79.63%, which were
approximately 20% higher than that of the K1 group. Overall, the 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)
(ABTS) radical-scavenging activity was also higher in the ‘Kochujang’ samples comprising pigmented rice ‘Nuruk’
than in that comprising white rice ‘Nuruk’. The K2 sample had the highest superoxide dismutase (SOD)-like activity
(68.07%), and the K1 sample had the lowest SOD-like activity (59.03%). However, there was no significant difference
between K3, which comprised pigmented rice ‘Nuruk’ made by Aspergillus kawachii, and sample KS5.

Keywords : pigmented rice, pigmented rice ‘Nuruk’, ‘Kochujang’, amino nitrogen, antioxidant activity
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22]9] F2]9] Aof= tocopherol, tocotrienol, y-oryzanol AH[Efo] X|&H 07 ZHASH] uel, & 4AH] £Zof d3to
59 ikt G A phytic acid, 4 10]/;;%, y-aminobutyric &2 EZmQl §40] 5 o8t 7He] kst ¢ 7154
acid 5 THJRF A4 /o] ShFElo] Qltk(Park 5, 2012). 7o} A7} XY=L Qek(Park &, 2002). FAT]= HheF
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S ZHerkT RISk SthHou 5, 2013). WA 217 71
g 3= ARAIOIHS) SAER: AuSelA FL 24

o2
n ok
N,

3} Az5o] A Irklungs Jeong, 2018). A
2 Al 4159} AH910] 71 5] whet T Lol 4]

(o,
i
J

ghe 57 o1 9T, 1 5 wol, N 59 1%
AL ol§% FFSAZ0] ANl AE3IL YekKim
=

, 2012a). o]je 1249] /| TEL amylasco] OJFF W5}
1802 Bshol A AE FO) T, proteasee] Tl
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AEHChoi®} Kim, 2011). F2& Wit & 52 FUzE 4
Falo] 47 LN A7|7o] AR Teket WA EEl
Hiego] 1L, ofeiat RS 2% Roludvlt FHslel w
shza} chily guo] Balg SAske LAY ojge
FrkLee 5, 2009). ol o]2fat 720 75 0|83

Ak 134 Az Wlo] Ho] F8ET Ik s @
A 58 ol88) Axse 1Y) A% 714 B o
o] wing SA}5] FolS Ui 4 Koji7h S 28]
9L31(ChoS} Hong, 2021), §4101E 154 A0 B85
Al MBI Sl o et ekt 7k
3 7154S ERRL Qe aAfole. B8] §4m0]
27 Alzo] AU 22 B8E 2 o] 134
2 % QI BAmle] F1H o= Q) 1)
% 9l AMEH L S8 Zow e
S)oict. webd 2 ol 7|E 15 Azo] Hol A8
S ] R AEA) Az A AR 7
T3S AZSIL 44 B0 ofelice) A T Wsie} 5
A, texture @ FASHEAS vlsto] §An)o] mag
P8 H5AS HeIstA shick

%0 of _I[-ﬂ fl‘.'émﬂ ™o
Mo e
o Fc‘av

PN

¢

Ir

oor
oL

o
o
Ly
— 1=

it

N o7

o 4
[z}

o
o
Hir

[
o
Hir

o

ERTET

Al
=2

Hu

& Ao ARSRE 75 ARG W= A E FAA

f
i

ARt @FLFE AN SHEE 20174 QoS4
o1, §AEIE HePdEE A 1a Y AR ATLNau
Korea)ol ] S50} £% SEEFHTY 5203 4
725733 T E0](20189AhE Lo HPSHEA ALg
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candidum(SWUNG FD PCA-3 (10U), Chr. Hansen SA,
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FA A28 15715(Geumsong Powder Village, Chilgok,
Korea), 97|72 (Jeonwon food, Gimpo, Korea), W75
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5 A= Lee 5(2019)9] W] it 24t #uje}
] A7ER 100T ] 25 30%E 7I5te] <fubEet
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(A) (B)
Rice flour 100C water Diooi
15 ke 600 mL ipping

‘ (Malt powder 40 g + water 600 mL (3 hr))

Mixing and cooling
30C) Filtering
(Malt extract)

Aspergillus kawachii ‘
Aspergillus oryzae
Aspergillus niger )
Penicillium candidum Heating
(Malt extract + glutinous rice flour 200 g,
glutinous rice porridge)

‘ Molding ‘
Ist cultivation 30T, 2 days Mixing
(Glutinous rice porridge + salt 100 g +
‘ meju powder 150 g + red pepper powder 200 g +
rice flour ‘Nuruk’ 150 g (6 samples))
2nd cultivation 25T, 85%, 7 days ‘
. Sealing and aging
Drying 20 days (25T, 90 days)
White rice flour ‘Nuruk’ ‘
"Nuruk' or pigmented rice ¢ -
flour *‘Nuruk’ Kochujang’ of 6 types

Fig. 1. Process for the preparation of rice flour ‘Nuruk’ by various fungal strains (A) and process for the preparation of ‘Kochujang’ (B).

Table 1. Mixing ratio of ‘Kochujang’ (Unit: g)

Sample K1? K2 K3 K4 K5 K6

Malt powder 40 40 40 40 40 40

Water 600 600 600 600 600 600

Chili powder 200 200 200 200 200 200

Glutinous rice powder 200 200 200 200 200 200

Salt 100 100 100 100 100 100

Meju powder 150 150 150 150 150 150
N1V 150 - - - - -

N2 - 150 - - - 37.5

N3 - - 150 - - 37.5

N4 - - - 150 - 37.5

NS5 - - - - 150 37.5

UN1, whited rice flour ‘Nuruk’ made with 4. oryzae; N2, pigmented rice flour ‘Nuruk’ made with 4. oryzae; N3, pigmented rice flour “Nuruk’
made with A. kawachii; N4, pigmented rice flour ‘Nuruk’ made with A. niger; N5, pigmented rice flour ‘Nuruk’ made with P. candidum.
JK1, ‘Kochujang’ made with N1; K2, “Kochujang’ made with N2; K3, ‘Kochujang” made with N3; K4, ‘Kochujang’ made with N4; K5, ‘Kochujang’

made with N5; K6, ‘Kochujang” made with N2+N3+N4+NS5.
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N1 N2

B)

K1 K2 K3

N3 N4 N5

K4 K5 K6

Fig. 2. Photographs of various rice flour ‘Nuruk’ (A) made with various fungal strains, and ‘Kochujang’ (B) made with various rice flour "Nuruk'.

N1, whited rice flour ‘Nuruk’ made with 4. oryzae; N2, pigmented rice flour ‘Nuruk’ made with 4. oryzae; N3, pigmented rice flour ‘Nuruk’
made with A. kawachii; N4, pigmented rice flour ‘Nuruk’ made with 4. niger; NS, pigmented rice flour ‘Nuruk’ made with P. candidum.; K1,
‘Kochujang’ made with N1; K2, ‘Kochujang’ made with N2; K3, ‘Kochujang’ made with N3; K4, ‘Kochujang’ made with N4; K5, ‘Kochujang’

made with N5; K6, ‘Kochujang” made with N2+N3+N4+NS5.

mL7} HE=5 34okal FESE AIFTE 5% formaldehyde
(Junsei Chemical Co., Tokyo, Japan) -2 20 mLe} S5
20 mLE 7Ietgom, Z47+9] Al&of| phenolphtalein -84
oF 2.3 2 7}5}L, 0.1 N NaOH 8902 H5}o] The
0] elsfo] ofule] LATEE T,

obuliee M%) =
(Vi — Vy) x F x 0.0014 x D
S
Vir EATE A7 AB]FHmL)
Vo SAI A7 AB]H(mL)
F: 0.1 N NaOH9] factor
D: sl
S: A& FH(g)
0.0014: 0.1 N NaOH €99 1 mLo]| Are}sls Aaekg)

x 100

Ofu

Nz
S 42 Kim 5(2012b)2] W3o] et Al2E &
AN AR SHT T, ARdL Uad
Plate Count Agar(Difco lab., Detroit, Mich, USA)°l| =&5}
of 231 & FFojA] 37T incubator(MIR-253, Sanyo Co.,
Gunma, Japan)©f| 24-36A17F B9t vjostal, ol 33] Wi
Algsto] kS 8l log CFU(Colony Forming Units)/mL
E RAISHI

Jp
21

ol

Texture &4
Texture =742 Rheo meter(Sun Scientific Co., LTD,

Model CR-100, Setagayaku, Japan)E ©]-8&s}o] %4513 0
o, 27 20 mme] YHE probeZ AEot] 135] EE 23]
w2 WRAY O eRis 9 9 BAE 2gagon, A1
*J(hardness), F-2F4(adhesivenss), Bt2}/J(springness), 5%
J(coherence), 74/J(gumminess)S 33| WHESlo] =45}0]
PR Yefdch &4 242 2o FHgge 2
kg, distancer= 5 mm, H|o|& £E 70 mm/minZE S} T}

[

2EayEy SEEL0C BT 23

ZEZ99= IS Folin-Denis®H(Florence 5, 1992)0] &
sl 2golelck, FH2 ST AIE 2% 2 mLo] %
NaCO; 5 mLE &3t § 38 ®*] & Folin-Denis regent
2 mLE S35t 1A17F HARE v -3 AI(HP 8453,
Hewlett Packard, CA, USA)E 0|83} 660 nmoA S =5
25100, RERATE anic acidE AHSIHLT,.
2hEo]E SR Shin 5(1997)2] ®Hol w2t 57513
o A& F&E 1 mLY diethylene glycol 10 mL2} 1 N
NOH 1 mL2 ZgHH 5 30COMH 6057 SR The
420 nmof|A SFE=E Z75I31H Quercetin®] HF A 0]
&5} flavonoid FdS ANtSHAH.

DPPH(1,1-diphenyl-2-picryhydrazyl) atQaiC|2t 4%
2y 2%

DPPH 7Rt AAEA2 Blois?] H(1958)0] et
A& 1.1-diphenyl-2-picryl-hydrazyl(DPPH)]| Tj$t 44 &
o avg =451t AlZH 2 mLof| 2x10* M DPPH 29
(dissolved in 99% methanol)& 1 mL F7}5k1, vortex
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mixingSto] 37CoA 3027 BESAIF . o] vkeHS Fg
A (HP 8453, Hewlett Packard)E ARE-50] 517 nmof| A
G E S5t AAE-od5(electron donating ability,
EDA(%))2& Z745t3lom, 33] vhy Adsto] A2 Axt
£ B4, EFHAF 9 Duncan’s multiple range testo]] 23]

WA 9 e Aol Lehpgict

ABTS (2-2"-azino-bis3-ethylbenzothiazoline-6-sulphonic
acid) 2iC|z 2784 =24

ABTS &1t} 2AZIL IR Hgol o5l A4
= ABTS radicalo] Al& Wo] Aks} -] oJa) A|A=H
A AEA0E A= AS 0|83 WHo W (Park} Lee,
2019), 2,4 mM potassium persulfate 4 7 mM ABTSS
SRR The dAolA 2447F B9 WRSAIFTE ABTS
solutione FAJAIZ] T 734 nmof|A] SL= Fro] 0.70+0.02
7t HA SR A ARS8} S14EH A5
= L2 &% & 283 A|(HP 8453, Hewlett Packard)E
o]-&5l 734 nmoflA FFEE SACIL {(Acontrol - Asample)
/ Aconrol X 100} 02 AASI] ABTS scavenging ability(%)
£ Uit Hong -5, 2014).

SOD {AF &4 =3

SOD FA} €42 Marklund®?} Marklund®(1974)°f| o=}t
24519t} ZF A3 88 0.2 mLof| Tris-HC19] 2H89H(50
mM Tirs + 10 mM EDTA, pH 8.5) 2.6 mLe} 7.2 mM
pyrogallol 02 mLE 7}81o] 25CoIA] 1087+ WS A1 %
I M HOL0.1 mLS 71olo] 4H8-2 A7 w8o) 5 415}
H pyrogallol®] & E4FTA|(HP 8453, Hewlett Packard,
CA, USAYE 0|83} 420 nmol ] Z4515ick SOD AHE

Table 2. Changes in amino nitrogen content of ‘Kochujang’ made with various rice flour ‘Nuruk’ during aging

e ol 42 olgdle] Mg ol

SOD-like activity (%) = (1 - B / A) x 100
A: 29 8% gk
B: Al&o] &3 g

SAH A2

2 A2 53 0= 33] oA} HIE: AAlsto] AAANE
SPSS EAELA] & 125, IBM Corp., Armonk, NY, USA)
< 0|85 1!, meantSDE 51,2 ™, Duncan’s multiple
range testo]] 23] X 719 894 (p<0.05) A5t t

Zat o %

e

ol

OfO|:cEf A SHEF 3|

I} FO| Bl &4 F udEe] BHlok: 84
o5l F op|iAto &2 FsfE o] 145k AtE WL, o]
2 chelzlo] {e] oAt FE|E Eoi7t EU=AE TH
Aog woldl 4= Q= A0R F& ARoA= ofr| e
2 S ZA3IH(Cha?t Kim, 1997).

Lee 5{(2014)2] A= SAAA] BAF 1570 A HHR H]
W39E o 7Y - A7) AY 660.55 mg¥%, ZHAY 467.51
mg%, A9 336.05 mg% L HAA|Y 191.72 mg%= F
A3l ZpolE KR, A 719 T=F Hpol7} & AR
BTl Busiitt. 4 F 580 o RS A
7ket 11570] o] e A FFO] HiSk= Table 29} 2t}
</ 7I7PE op| e dA0] g Wk 4 A 296.94-
412.65 mg/100 gof|A] 60 o]Fof gFgo]| F243] S7I5to]
90YAL 0YAHETE 28] AE =2 ZHQl 887.55-1,102.35

I
tol

I2F B
1

 E 2

(Unit: mg/100g)

Sample" Kl K2 K3 K4 K5 K6

0 day 362.24+£7.477599  412.65+10.57M 296.94+6.67° 374.40+7.42% 367.31+5.78% 375.84+8.97%

15 day  518.00+£7.01* 410.60+9.03™ 473.90+5.75 489.07+3.91% 392.66+3.54 404.6046.82P%
30 day 655.75+33.05% 487.74+6.07% 260.71+2.79"f 504.98+1.135° 337.69+2.49 489.65+6.65™

45 day 326.08+8.95> 562.44+4.14"° 430.05+2.00% 391.62+7.94 401.09£0.90°® 569.44+13.344°
60 day 339.57+7.585¢ 300.24+5.02¢ 409.54+6.07* 332.07+7.605¢ 273.63+9.48 252.51+18.77%
90 day 837.55+0.94™ 925.83+12.91™ 867.36+16.62" 1,102.35+1.824* 980.20+8.93* 1,042.33+25.41%

K1, ‘Kochujang’ made with N1; K2, ‘Kochujang’ made with N2; K3, ‘Kochujang’ made with N3; K4, ‘Kochujang’ made with N4; K5, ‘Kochujang’

made with N5; K6, ‘Kochujang’ made with N2+N3+N4+NS5.
DAl values are meantSD (n=5).

The values with different upper characters in the same row are classified by sample sphere, and are significantly different at p<0.05 by Duncan’s

multiple range test (A>B>C>D>E>F).

“The values with different upper characters in the same column are classified by age, and are significantly different at p<0.05 by Duncan’s multiple

range test (a>b>c>d>e>f).
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mg/100 g= WEPTE 90UA| Alm-E ofn] e A ok
S R ] WES0T TR DARKIRT} $40) 4
R0 TET 1Y sHK2KO) BE A tehdch
3 ATHS MY ATolA Wuje} S| BSo| B4
‘g2 &7g8l Hargt vl QitkHan 5, 2021). HILE WEofA]
protease TAE =4 ZE HY o] B2 316.08
tyrosine mg/min®|} 0, G0 HE22 378.90 tyrosine
mg/minC & -§Au| B=20]| protease AL} A UERE
). of2gt o= & AolA 9] 908A &4 11579 of
o)A A g ] 9iu] BEE0 7 st AR G
0] AEE0 2 gadt 115go] w4 Uehd datE
). o e A 40| SFgE E‘Z]X]ﬂk] A gl e 42
of Hlsf 1549] s w2 AHAE HYEil= 2o R
A SIEHYoo 5. 2005). THHA] B Q7o) Fal] et
02 oot 73R8 7= wiu] =202 AREE= 7=
ARt ofulmelds gegol ¥ Uehdy] o] E4o]
osg oz e

SNZ+ B3l
15 S0 MBS I3 w44 S0l stolu F48of| ¢
ofgbty Bkl QItOh 5, 2000). #in] B3} G

0] AR5S JA7IRE 1549 &4 59 SAHe] Bdke
Table 33} Zth <4 5 139 SAHS WA Az
Z)So] = 8.08-8.89 log CFU/MLE YEPRG, &4 A2+ 90
AA T3} 8.46-8.64 log CFU/MLE 2 W3k} 9199t} Park
5(2007)2 AS F7Ie] ARt 139 s 5 SAE
5 HskE 249 43 £ 5 dAIKCE 107 CFU/g HY
= FASIIEAL E_Lo} o 2 Aol =3t 54 VIt B

YT FAETE Hof 54 Sl A & B3E

(oAl

Table 3. Changes in total bacteria number of ‘Kochujang’ made with various rice flour ‘Nuruk’ during aging

Ho|x] o=t A g1 4= AU SHANE SAIHY]
okS H|WSHA Park 5(2007)2] ZxoA 107 CFU/g M9
1, Shin 5(1997)2] A= 7} A oj|A] S35 A% 71379]
ZAFE 243 AT}, 2.24x107 CFU/g Yty B
sto] & AolA S8H SAlSEH Al ol A
= I AR Al 71 wSe) A7 vy S
7} FFE vFE ACoE woET &4 AR T 908A Al
B 1549 SATTE 794 ZolE EO] 2] o¥oF

Bt WL el 270 et ek < ek 2
RO Wie] At 0] BT R0 RS

R s e E

Tzl SAlt2l X]'O]‘C

e o
= U

= ido_% 2711907
A &2 AoF wtE)

Texture

Texture'= 13A0] Z A7 Ue= o2 1= A
24 WfeE w23 o] 23 vlgEol Rt B
NS AN ) 2] e A ek
Ul B ATolAL W] WS} Bl FE Al
=29 A7l A|ZSE 1239 textureS S4o1F oM, 1
A= Table 49} Zth. A4 (hardness)S YHH2Q1 FE 0
2 Ot AL E UE= Aotk B AtolA 9] A
2 793.67-1,296.67 gflem’Z YERE, 1 5 A. kawachii -
Ajn] 2o HF3E TEHK3)0] 129667 gfem® 7 L=
2 7S HY O, A oryzae W0] 1202 A2 (K1)
o] 793.67 gflen’& 7F W2 ZkS H Itk eF4(springness),
2% (cohesiveness)} 443 (gumminessy> P. candidum
Ap] w20z Az TFUKS)| BF FBoIN 1 &
2 S B o, 24 (adhesiveness)> AlwTE 9]?9
ol x}o]2 HolA| gjr}. 1349 RALL 4HO| 3

(Unit: log CFU/mL)

Sample" Kl K2 K3 K4 K5 K6

0 day 8.42+0.037°)9 8.75+0.035® 8.08+0.03" 8.31+0.01™ 8.37+0.02% 8.89+0.024
15 day 8.72+0.01%¢ 8.78+0.0148° 8.23+0.02"° 8.70+0.02< 8.70+0.04°° 8.81£0.03*
30 day 8.72:+0.03% 8.72:£0.02° 8.64+0.035 8.38+0.02% 8.38+0.03% 8.40+0.03
45 day 8.79:£0.04° 8.65:£0.035 8.60+0.03% 8.46+0.02"° 8.7+0.01% 8.51+0.017°
60 day 8.88+0.014 8.74+0.025% 8.62+0.02"° 8.68+0.04 8.79+0.02% 8.50:£0.01%
90 day 8.59£0.02 8.6420.02"¢ 8.59+£0.02"° 8.46+0.035° 8.49+0.045 8.48+0.025

K1, ‘Kochujang’ made with N1; K2, ‘Kochujang’ made with N2; K3, ‘Kochujang’ made with N3; K4, ‘Kochujang’ made with N4; K5, ‘Kochujang’

made with N5; Ke, Kochu]ang made with N2+N3+N4-+N5.
DAl values are meantSD (n=5).

The values with different upper characters in the same row are classified by sample sphere, and are significantly different at p<0.05 by Duncan’s

multiple range test (A>B>C>D>E).

“The values with different upper characters in the same column are classified by age, and are significantly different at p<0.05 by Duncan’s multiple

range test (a>b>c>d).
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Table 4. Texture parameter of ‘Kochujang’ made with various rice flour ‘Nuruk’

Sample” Hardeness (gf/cm?) Springness (%) Cohesiveness (%) Gumminess (gf) Adhesiveness (gf)
K1 793.67+27.797 78.43+5.18° 64.23+4.61° 59.46+2.53° -21.00+2.65
K2 905.00+27.22° 69.97+14.97™ 54.57+6.03% 57.62+5.99° -19.33+2.89
K3 1,296.67+66.58" 77.77+5.66° 44.20+6.04° 66.46+6.10° -21.00+1.73
K4 856.67+61.85° 70.57+16.07* 53.73+4.24> 53.8026.56 -19.67+2.52
K5 1,116.67+115.47° 120.00+0.00° 89.10+9.90° 116.38+19.47° -22.3342.08
K6 1,180.00£141.77% 52.93£1.95° 47.934£3.12° 65.92+7.98° -20.00+0.00

YK1, “Kochujang’ made with N1; K2, “Kochujang’ made with N2; K3, ‘Kochujang’ made with N3; K4, ‘Kochujang” made with N4; K5, ‘Kochujang’

made with N5; K6, ‘Kochujang’ made with N2+N3+N4+N5.
DAll values are meantSD (n=3).

Values with different superscript letters in the same column are significantly different at p<0.05 by Duncan’s multiple range test (a>b>c).
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Fig. 3. The contents of total polyphenols and flavonoids in
‘Kochujang’ made with various rice flour ‘Nuruk’.

K1, ‘Kochujang’ made with N1; K2, ‘Kochujang’ made with N2; K3,
‘Kochujang’ made with N3; K4, ‘Kochujang’ made with N4; K5,
‘Kochujang’ made with N5; K6, ‘Kochujang” made with N2+N3+
N4+NS5. All values are mean+SD (n=3). Values with different superscript
letters in the same bar are significantly different at p<0.05 by Duncan’s
multiple range test (a>b>c>d>e>f).
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Fig. 4. DPPH frree radical scavenging activity of ‘Kochujang’ made
with various rice flour ‘Nuruk’.

K1, ‘Kochujang’ made with N1; K2, ‘Kochujang” made with N2; K3,
‘Kochujang’ made with N3; K4, ‘Kochujang” made with N4; K5,
‘Kochujang’ made with N5; K6, ‘Kochujang” made with N2-+N3+N4+NS.
All values are mean+SD (n=3). Values with different superscript letters
in the same bar are significantly different at p<0.05 by Duncan’s multiple
range test (a>b>c>d).
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Fig. 5. ABTS radical scavenging activity of ‘Kochujang’ made with
various rice flour ‘Nuruk’.

K1, ‘Kochujang’ made with N1; K2, ‘Kochujang’ made with N2; K3,
‘Kochujang” made with N3; K4, ‘Kochujang’ made with N4; K5,
‘Kochujang’ made with N5; K6, 'Kochujang' made with N2+N3+N4+NS.
All values are mean=SD (n=3). Values with different superscript letters
in the same bar are significantly different at p<0.05 by Duncan’s multiple
range test (a>b>c).
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Fig. 6. SOD-like activity of ‘Kochujang’ made with various rice
flour ‘Nuruk’.

K1, ‘Kochujang’ made with N1; K2, ‘Kochujang” made with N2; K3,
‘Kochujang’ made with N3; K4, ‘Kochujang’ made with N4; K5,
‘Kochujang’ made with N5; K6, ‘Kochujang” made with N2+N3+N4+NS.
All values are mean=SD (n=3). Values with different superscript letters
in the same bar are significantly different at p<0.05 by Duncan’s multiple
range test (a>b>c>d).
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