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This study aimed to investigate the quality, characteristics, and antioxidant activity of bread with
added Cirsium setidens Nakai powder (CSP). CSP was added to bread prepared with
concentrations of 0, 5, 10, 15, and 20% wheat flour. Results of the study show that the moisture
content and pH of the bread decreased with increasing CSP content. Increasing the amount of CSP
in the bread crumb decreased lightness (L) and redness (a), while yellowness (b) increased.
Additionally, increasing the amount of CSP in the bread crust decreased lightness (L), while the
redness (a) and yellowness (b) values increased. Texture analysis showed that the hardness,
springiness, and gumminess of the bread increased with the addition of CSP, while the
cohesiveness and chewiness decreased. Total phenol content and 2,2-diphenyl-1-picrylhydrazyl
radical scavenging activity increased with an increase in the amount of CSP.

Keywords: Antioxidant activity, Cirsium setidens Nakai powder, Physicochemical property,
Quality characteristics, White bread
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o] THAXS} I Ql, HMRAPES] 527, Jeh A139] ¥4 9 40H] S71 07 214 40H] ERIE R 347817}
H5SH BHAAL Sl of2fet SAwet EXES} BHEo] W AHR ule- 5455] S7ISEAL UTH(Jung et al.,
2006). el FAo 2 0 HANE 7HA(AL Qs A2 WIER, o|AE, 4, = 50 TR Y, A, A
& BT FARE St &, HaAA -2 Hullet 3he] who|th(Shin et al., 2005). LRH .02 Ao of2 7]

573 A=E H7Ieto] itetol = F4 Bl E4d-rAlof Astal tiefet AlEe] 7o) 7Hs st (Baik et al., 2008).

© Journal of Agricultural, Life and Environmental Sciences. This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution,
BY NC

and reproduction in any medium, provided the original work is properly cited.



62 ° Journal of Agricultural, Life and Environmental Sciences Vol. 34, No. 1, 2022

F3E, 455710 AH] 0] Pt TiEe] 1P ALR] 2 9] jstef wet HETHA Aok TES, of 5O dElo] S
7¥op, 27l tigt Thilo] ol A 715/ Aol thet A2 &7} oA 11 §Qli= FA|oth(Yoo and Lee, 2020).
olof] wha}, & Zofl= o] 7]15A4-S Holslr] Qo] T B (Lee, 2020), &7} Y(Jeong, 2021), A]H|Z(Lee et
al., 2015), 2T 7} (Lee et al., 2016b), E2ZAZ](Lee, 2015), A-2-40](Kim et al., 2017), UF= Zi(Baek et al., 2018),
ZHAE(Kim et al., 2019) 52 F7FRE 247-& AJZ216k= of2] 712] el tigh A+t7} ol Fo 2] 11 Qi 212 P74 F
2l Ee]9-= 2EH|(Cirsium setidens)= =210] ThAA 2202 gafof] ARG = "VH gl ghifof A o
TS, LAY, FF 5= ks o= AREE o] iTh(Lee et al., 2002). =8 Yolle B2 O] @otayt
L5 Ato] 9RGE]o] glom, Zhg 5 7o) ¢G50 Qlth(Lee et al., 2006). 2t oz}, Zetk ro]=0] ¢
221 pectolinarin(Park et al., 2020)< H|55}] luteolin, hispidulin, apigenin 5 ¢8| £-F7& Aot = Ho=2
&2 9.0 W(Thao etal., 2011), 7552 EA 0] FA A7} hils] o] R0 2|17 Qth(Lee et al., 2016a; Chung et al.,
2016; Ahn et al., 2014; Noh et al., 2013). ©]2} Z-2 L= 2] TRt GA4Jo] Ui HA 715 441F A2 2] o]&-
o] F7H=] 1 Qltk(Park et al., 2020; Lee et al., 2017). ©]of] &2 A-Folxl= L= 23 7] whet Aol 47}
Slof o]3fetA, Eef A EAJ-& A Atle] 7P AFIeh] 2 AES EESHIAL sElth. ERL, et 7R
W= ket S-S Atoto] e Y] YA Rt ofd et 75/ Ao 24 9] 7] & AAeE AAlstarat sheint

oiN

22 Y

ez
Eof| B o] 81t 8-S A5 flste] W= thetAlE(Seoul, South Korea), A, A2 G| LA
(Seoul, South Korea), H{El+= G35%|(Cheonan, South Korea), ©|2E(Jenico Yeast Co., Ltd., Pyeongtaek, South
Korea) & 75t ARSI O M, ZEHI= 2020 69 U Aol A Afuie 212 L lsto] Al AZRSHS, A
H7]|(MF Co., basis Ika-Werke, Germany) 2 5-419F 5 40 mesh2} 100 mesh Ao & 1-& B I 2 vh50] A
Az AEotAATt. atsl B4 S-S 9I’F 2,2-diphenyl-1-picrylhydrazyl(DPPH), Folin- Ciocalteu’s phenol
reagent, sodium carbonate, gallic acid 5= Sigma-Aldrich Co.(St. Louis,MO, USA) 25 & {5t AR85}H3ITt.

i

Ao 2

g Bke AUleh Alho] Z1E Alg W BeR8 Taple 137} 4o m A A2 214 Hi= (Straight dough
=

method)l et A|Z=5}Aet =] 2 W7 Sl tis 2F2 5%, 10%, 15%, 20%2] &= thAllste] H7ist
Fow, 11 9] &, °|l2E, &g, Y 52 txadt FLs Aristo] Ae Alxsiad. Az W=7l

(Model HL200, Hobart Co. Ltd., USA)°| HE| S A 9Jgt RE A 22 W1 uli]ste] S21¢ TAlo| A HElS Y1 ut
=& oIt AAHE T2 2% 27°C, Fie 75%CN4] 60271 12} & 7](EP-20, Daeyoung Co., Korea)ollA] 1
2SS 160 g Balslo] 528]7] 6lal 1552 S FPEE A4 7 AN E 51 5 A & Al allof AHEg
02 9o r}3 2% 38°C, 5 85% 7104 4087 22 HH G S SHL 22 . & SIE-190°C, o= 180°C 2]
QE(FDO-7103, Daeyoung Co., Korea)oll4| 3027+ 18] 1A FZAA AE AE 2 ARSI



Table 1. Formulas for the bread with different concentrations of Cirsium setidens Nakai powder

Ingredients (g)
Powder (%) N - -
Flour CSpY Butter Sugar Yeast Salt Skim milk Water

CSPO 100 0 4 5 1.8 2 3 65
CSP5 95 5 4 5 1.8 2 3 65
CSP 10 90 10 4 5 1.8 2 3 65
CSP 15 85 15 4 5 1.8 2 3 65
CSP 20 80 20 4 5 1.8 2 3 65

YCSP : Cirsium setidens Nakai powder (%)
CSP 0 : Flour 100%
CSP 5 : Flour 95% + Cirsium setidens Nakai powder 5%
CSP 10 : Flour 90% + Cirsium setidens Nakai powder 10%
CSP 15 : Flour 85% + Cirsium setidens Nakai powder 15%
CSP 20 : Flour 80% + Cirsium setidens Nakai powder 20%

= 2 A2 pH

HE53} AJE-2] pHE AOACH(AOAC, 1995)°]] w2t Stomarker(Bag Mixer 400W, Interscience, France)oll Al & 5
g2 FIet Tl SR (A= 108 E 7 Iste] FE2}st3ITt. 3,000 rpmollA 20427t A&t & 58S Fot
11 pH meter(TOA HM-7E, TOA Electrocin Ltd, Japan)Z 53] §F= Z4J5}o] Bt gho &2 Lefigict

SR EHS AL | g Dol F5-H577](MB45, Ohaus, Bradord, MA, USAYE AF§le] 53] 4 =

Algo| Fuf U HIZZ], FH Y 27| &48 &4
Z¥zkol ud| 2 7 Ble s AlER A W2, AAgsto] 25°CofA] 124t HE 5 o] RAIE A
(HS-2100A, Yousheng, Shanghai, China)Z Z7%5t31 A2 53] WHe Z7olict. Awe] Hul= FApx|E
(Seed displacement)©l| 2J3] 1S ZA45}ATHAACC, 2000). A1 E(W x L x H= 130 x 140 x 140mm)°]|
% 051,000 mL o] HIAA AT o] fof Hul S SAstal, Wzt As A7) Sl YL, thA] 25 A A v
A & A7 25 w2 of| fof RulE S4sto] T 2jo| & A1Ho] Ku] 2 5714 S5 Hl-8-2412 A0
O] Bl 5 AJuFo] FeFo 2 U 413 H|-8-4(specific volume) 02 UEFHSITE. w7] £&HE2 HH5 FAI9 AR

Ao Aol 2 A2 F elo] 48 BA] 1S 78 5102 thao] Ao el gk Takck

ol
r

FN

tu o

£ o

40 o

Weight of dough — Weight of bread
Weight of dough

Baking loss (%) = x 100

Amio] M 27

Ao A= Aol AT RS colormeter(CM-3600d, Minolta, Tokyo, Japan)& A5 S7d5144,
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o]Z1-& Hunter %t 5, HI(L, lightness), ZA8(a, redness), % (b, yellowness) = LFERH AT, o|of AR8-5H 15
ul AR (standard plate)> 717]2] AR of| whet gES 53] HHE S0 oW Fgho 2 e lom, I A
2 1.3597.50, a%} 0.34, bk 1.56.0.2 HASH S ARRSIHITT

A_IH(H)I-O' RAIZF =2

Ao Z 2172 texture analyzer(Sun Compac-100, Sun Scientific Co., Tokyo, Japan)& A8} 53] HHE =4
SFCE 7H2 30 mm, A2 30 mm, 57 30 mmZ A|XE AlEE force time curveZFE 7 x(hardness), B4
(springiness), -5-8/d(cohesiveness), 2Hd(gumminess), A 2l4d(chewiness)¥} - TPA(texture profile analysis)
parameter= S5t =74 2712 pre-test speed: 1.0 mm/sec, test speed: 1.0 mm/sec, strain 50%, trigger force 5
gr= SFlTh

2 s 3 2

Z H= 9FF2 Folin-Denis *'#(Folin and Denis, 1912)& 45 ¥ste] S50t} §ri= AA2} &F Al=(1
mg/mL) 200 puLef 5575 1.8 mLE 715k, IN Folin-Ciocalteu’s phenol reagent(SIGMA-ALDRICH, Inc., St.
Louis, MO, USA) 200 uL-5 7Rt 7 527+ 20l A FAI5HAH. o] Z2telol 7% Na,CO; 2 mLE 7Fstal, ThA] 2
A 1AIZFEFA] S & 750 nm il 4] spectrophotometer(UVIKON x1, Secomam, France) S ©|-851 S35 =75}
At EF24-2 aallic acid(SIGMA-ALDRICH, Inc., St. Louis, MO, USA)E AF8-5te] 2HdsH3ict

DPPHE 0|85t 2iC|Z A

DPPH 2jt]Z 2-718d-2 Blois ™ (Blois, 1958)= Y5 #15to] Z76131.9 ™, 96-well micro plate©]] A= 30
uLE 715k, 1.5 x 10* M DPPH -89 270 L& 71 5] & 23toto] Aol A 3027t BESAIZTE Hofz] hgole
570 nmOl|A] S =S =73 T radical scavenging activity(%) = WEFH I

SAEA

L= AYLe 53] o HEE AA]o1 o™, 71 AvE= SPSS 14.0(Statistical Package for Social Science, SPSS Inc.,
Chicago, IL, USA) software S ©]-85}0] Wota HHA2 LR H| w5t 0 o, Bt ] 7k -5-2143-2 Duncan’s
multiple range testS ©]-8-51 H3(p < 0.05)5} Tt

k.l
=

)T-E

k=t Algo| pH
HF=5ark A180] pH+= Table 2] WFERH QI W15 pH= T :r’-(CSP 0)°ll4 6.61 2.2 JERF o™, CSP 5 - CSP 20
A= 6.58 - 6.12.02 T Btk 17} A] 5012 0 2 7+451HEKp < 0.05). o= ube] Bk H7} Ajwko] 24 Ex
A Lee, 2018), & & 7 ol w2 7] A74Bang et al., 2014) 2 & 22 7kt 2wl 24 E@@:,L
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Table 2. Quality characteristics of the dough and pan bread with different concentrations of Cirsium setidens Nakai
powder

Powder (%) Dough pH Pan bread pH Moisture contents (%)
CSPY 0 6.61+0.02%a” 5.84+0.02a 4135+0.13

CSP 5 6.58+0.01b 5.78+0.01b 41.05+0.09
CSP 10 6.41£0.05¢c 5.62+0.03 ¢ 40.51+£0.03
CSP 15 6.20+£0.03d 542+0.04d 40.18 £0.01
CSP 20 6.12+0.01 ¢ 524+0.03 ¢ 39.98 £0.02
F-value 118.24™ 18.64° 17.36"

YCSP : Cirsium setidens Nakai powder (%), Abbreviation are referred Table 1.

DAll values are Mean + S.D. (n = 5).

9Mean = S.D. with different superscript within a row (a —e) are significantly different (p < 0.05) by Duncan’s multiple range test.
“p<0.01.

(Woo and Lee, 2021)°f|4 7] 5715 pH7F Hoith= Aot -fARH 238 it o|2fet A= 47}
o 2o 2] pH76.42 2 SRAHIGES 71 7] w2l HESof] kS u]Rl A0 2 WEETh AlE Al 5 Aluro]
pHOIA = THRTHCSP 0)7}5.84 2 7HY =2 3ho 2 S =Gl o m, vh=0] pH e} o] =g B Hriedo] S7het

22 gor o hashs Ak ekt
AIHHI-Ol 3I—E

5] 109 4R Aol TA) Lol W] we] 5-251eko] BHa4-S ek Leleh W s}k Maleki
et al., 1980; Yeom et al., 2010). 2= 8] 2 7|ot Alwho] 2-BGHES Taple 20f e Q1) Alwho] =4 CSP
0)2F CSP 50fl4 A 9] vt el Uet o, 2Ee] o] S71eaE & g2 oA Aol Ur
ERRCE ol Al Zo] ] ZH4R Q1 duuRaks o] ZHasle] B 1 5 42 Zo] Ho| 42
ol w2 AFZ 7K Yeom et al., 2019)8t FARRE 23S YRS

Alge| 2|, £, HigA

Azt e 2 47 Ae] £, Fu B B82S SRt A= Table 30l YR T A & FA57
3, CSP 2001141 504.12 g © & 71 =911, thEHCSP 0)71486.31 g 2.2 7P Wafom, e 23 7ol
7FEE oA o 7 Flohe AeRE BAlthp <0.05). o= ud 2 7R <lehda Aok W R o] S
Az Qs FAES7IRE Ao & Al ) A W (yeast) o] B a0l sl A3 7EAE 2 Sh= =750l ool 245
ol phill o] ekt 11 Eof| of4]] JeF Bh=CH(Faergestad et al., 2000). THETHCSP 0)2] F1]+=1,941.98 mL
= 7P & F 05 e, CSP 200144=1,541.43 mLE 71 e AitE Hof, Lud| g drhdo] S7hekr
= oA o= 45tk (p < 0.05). A HiH] -84, FA| HiH] RS Uehil= 1842 W 1 go] Aol S
olulshH, AuHA S 2 H]-8-Z(specific volume)= ¥I=50fl U H 572 Yt -8 ) 43 FAAAATE= 27419
o] gaFgaglo R AgRtal 619 S ™ (Kim, 2005), HI-8-4 2] 7% 3.2 -4.0 Hel2tal E2A] S (Bae et al.,
2008), & AT A3} I ZHCSP 0) 2] 749-3.99 mL/g O & 7F =8 7R vehll 1, ZE ] B H7 1= 5%, 10%,

q

15%, 2 20% SEEE 2171387, 3.64, 3.33 L 3.05 mL/g 2 A7 1efo] Z7lak2 ulg-2.e 7h4519thp < 0.05).
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Table 3. Loaf volume and specific volume of the bread with different concentrations of the added Cirsium setidens
Nakai powder

Group Volume (mL) Weight (g) Specific volume (mL/g)
CSPY 0 1,941.98 + 153172 486.31£0.02 ¢ 3.99+0.04 a
CSP5 1,90431+£17.83b 491.32+0.10d 3.87+0.01b
CSP 10 1,810.24 £ 10.24 ¢ 497.12+0.03 ¢ 3.64+0.02 ¢

CSP 15 1,674.12+10.05d 501.32+0.01b 3.33+0.03d
CSP 20 1,541.43+924 ¢ 504.12+0.04 a 3.05+0.01 ¢
F-value 45.39™ 78317 134.21"

YCSP : Cirsium setidens Nakai powder (%), Abbreviation are referred Table 1.

PAll values are Mean + S.D. (n=5).

9Mean + S.D. with different superscript within a row (a —e) are significantly different (p < 0.05) by Duncan’s multiple range test.
“p<0.01.

—
—a

Baking Loss(%)
—o
—o

—m

Fig. 1. Baking loss of Cirsium setidens Nakai powder. Different superscripts (a-e) indicate significant differences at p <
0.05 by Duncan’s multiple range test.

a—zeﬂ 2R 71T0] 9ol WA Ao ghaeel et o] 279 2 ofslo] W] Raph hag Ao
[e)

Jt F 7boto] Azt #o] E4 AT (Chun et al., 2001)9F FARH A3HE LFERASAC

AO] 57] EAES T - 13% HARE A7 A =l teh w7 He7FE e 4= Jlok(Bae et al., 2008). 2 A
of| A 7] A2 HETHCSP 0)°f14] 11.18%2] w7 | &AES H AL, 20% 7R 7.13%E 7H =2 w7 &4
-2 UERol, 7ol S71etel uhet fojd o2 7radk= A9 HATHp < 0.05)(Fig. 1). o= 2= 22 3
7ho] x| Hlof W7 F-2o] ftego] Yol HA ZF51ll A o] 7 A-eF HE=0] pH A2 Qlof| aAZ/d 7} Hot

7z

ol w2t Fu, B84, 57] &AE] it Ao 92 nRl A o= Ak

2= 2 A7 gElsto] Al 4] Crumb 7913} Crust'7-919] A g 577t A= Table 4] HER



Table 4. Hunter’s color value of the bread with different concentrations of Cirsium setidens Nakai powder

Group CSPY 0 CSP 5 CSP 10 CSP 15 CSP 20 F-value
LY 61.32+0.027a”  60.10+0.03 b 59.47+0.24c 54.13+0.32d 50.69+0.83 e 94.317

Crumb a -049+0.09a —3.08+0.11b -559+024c —-697+083d -831+0.12¢ 65.27"
b 1025+£0.25¢e 1569+£0.15d  2431+£031c  2677+033b  29.11+0.28a 54217
L 7921+0.11a  70.88+0.08b  6120+0.87¢c  52.69+0.78d  4559+0.09¢ 48.26"
Crust a 0.19+023 ¢ 5.69+0.53d 1261+0.11¢  1628+023b  1931+042a 30.25"
b 1536+£0.02e  1628+0.11b  2021+0.12¢  22.15+£0.09b  2321+0.01a 28.36"

VCSP : Cirsium setidens Nakai powder (%), Abbreviation are referred Table 1.
PAll values are Mean + S.D. (n=5).
9Mean + S.D. with different superscript within a row (a —e) are significantly different (p < 0.05) by Duncan's multiple range test.
“p<0.01.
YL : Degree of lightness (white +100 <> 0 black)
a : Degree of redness (red +100 <> -80 green)
b : Degree of yellowness (yellow +70 <> — 80 blue)

Atk Crumb @] LZES TZHCSP 0)0l14] 60.10 02 71 =okom], Zr o] Bl M7l LoflA] 59.47 - 50.692 T=
THCSP 0)2FH| W3S wf 22| 28 7ol S71E5 7004 0 & Wolrl= Z43kE Uitk (p < 0.05). ZAE
(2)9] 7%, HETHCSP)ollA] —0.49% 71 =8t o H, are o] Jrlgoe] S7Fr= fo4 o= Wolr|=4
THE H 3 THp <0.05). A= (b) 2] 78-F, tHETHCSP 0)0l14 10.59 2 71 2 & LE )L o™ L= o]
Z7VE bto] fo)7 0 7 o= ATE HAtHp <0.05). AW Crust®] L= tiZHCSP 0)oll4 79.2102
7P =9k, e Bt Aol Z71ol whet 70.88 —45.59 % -G-o]F 0 2 Yolx]i= AR o8 S RS
tHp <0.05). o= 2= o] 281 Q= A= 1-F-o] Aol wheh Alho] At Gz = 2 0 = AR ek agltb
Zrel 7ok, CSP 20014 19313} 23.21 % 7H =8EoH, A= 7ol wet oixl= 2vE UEhllthp <
0.05). o= == o] Hrpgel whE 2w o] 4 54 ¥dkIm et al., 2012), =] 2 17142799
4 E/J(Park and Rha, 2016) A-FollA] L= 2-& 7151 wieh AR 43RS UEligieh. ol/de] AxtellA
Aro] At = L glof] EAfoh= AlAof 713 o] ool 37 Fell whet U, ] FAof| ok Hol= 2 0 & Thehs]H,
o] M2 7t o osff 2ol PlAEglste} riepdlalE Qlof] A eks WHA|TH Chevallier et al., 2000), = W& 5o
v} A 70] Fsflof] ofsiA] AEAR T = AL, o] w] A4 ofn| et o] Al 7] Fof| nd s HE-g{(maillard
reaction) S Y07+ A 02 A2 A ITHChung et al., 2014). THEbA] o152 S m= LT e B2 Aludof| 247}
Al BF717F ke 22 Tl ghgo] S71807 | whZoletal Al et olejet A= Lt | 2o 71t 2 A

Fo] Atz 5k 7171 2108 weheich

£ go2 e Ah e g1 65.94019] 00, e Bl H7tof what 70.25, 83.12, 98.23.02 F7Fstoq A]
= 7b] f-olA 2l 2fo] & HAthp < 0.05). Z5Ao] E(Kim et al., 2016)7} 2] E2(Bae et al., 2010)S 715t
Alo] E44-S ol Aol A A B HrFo] S7FtaE Al 22 o] TRt 2 0 2 UEl T dekdo

q
2 710) 2 AL Rk A1 Aot v Uehtel, 715 RAR ] d1ae] 37HeE A Awst
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Table 5. Texture profile of the bread with different concentrations of Cirsium setidens Nakai powder

Properties CSPY 0 CSP 5 CSP 10 CSP 15 CSP 20 F-value
Hardness (gf)  65.94+2.64”¢”  7025+325d 83.12+391c 9823+869b 10524+4.35a 97.64”
Springiness 5832+ 1.25NS®  58.36+1.98 59.01+3.48 59.98 +0.32 60.21£2.35 4.62NS
Cohesiveness 80.31+0.29a 78.14+£0.07b  72.66+0.02¢c  71.25+0.19d 69.26+0.21e¢ 67.34"
Gumminess 5922+11.08e  6526+429d 7125+326c¢c 79.48+024b 84.11+£025a 11.24"
Chewiness 9421+0.05a  91.22+021b 8633+0.18c  81.55+£0.09d 7531+0.07¢ 82.29™

DCSP : Cirsium setidens Nakai powder (%), Abbreviation are referred Table 1.

PAll values are Mean + S.D. (n=5).

9Mean % S.D. with different superscript within a row (a —e) are significantly different (p < 0.05) by Duncan's multiple range test.
"p<0.01

NS : Non-Significant

7HIt= B 11(Kim, 2013; Lee et al., 2012)2} = 152 56 34 A 9 B3 A= 5o & e
A7FE @} vk Al 1 5ol oJsl) AAEIthE= A4 Ahn, 2002)2F-GATSH ATHS HITK Lee, 2018; Jeon and
Kim, 2010). &0 2 ¥o] Z217hof m| 2= Q910 &2 o] 7ol Aol thild oy, Hio] 52 §4
T HLE Fol glom, who] Eglaro] ghEE Fu el f|x]7] wfzo] A7} Wolx]= RhH Eglwo] 746t 7
T7F oA EH(Bae et al., 2001), FA1=0] 371of| whet @7EE Hlgo] Wobd HE50] 255 /o] AA-H 37|
791 710 2 B thKim et al., 2013). BF2Ad(springiness) A ZHd(gumminess )= thE7HCSP 0)F L= 22F
A7 7 1E S 71l vt 57 ol A4S B30, -5%84(cohesiveness) T @ Ad(chewiness)< tHZ1CSP 0)
77V A et o H, e B 7 Fe] S-S AT 2 Ak e UERIT(p < 0.05).

[

rk
Iy
Hr
ne
X
N
_1:

'@o| = Ijl= X DPPH 2iC|# 271s

Ze ] 7 Aol F wiis §F £ A= Fig. 20l HERHSITE tHE274=2.91 mg GAE/100 g& YERRS]
om Lg| B drte] w217 6.21, 9.86, 18.59, H 25.84 mg GAE/100g 22 -0]2 0 2 Z7loh= HFS B
Om(p <0.05), o= 2= FLO| 7ol Aol F wlE ot F71oll 9 & A o= wekHr) HiEA
222 AR Sl YE 22, phenolic hydroxyl” |7} Tl 50] E4ET 2-85l= 5402 <lofl it &
wA| =|™H(Jin, 2015), Sk o[de] 47| = ek HeFEehe 7HA AL Qe AEAd R0 = free radical= A715H= 2t
82 SHl(Halliwell and Gutteridge, 1990). 2= Eoll= flavonoid, Ml 2 HE U So| g-GE|o] glo]
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Fig. 2. Total phenolic content of the bread with different concentrations of Cirsium setidens Nakai powder. Different
superscripts (a-e) indicate significant differences at p < 0.05 by Duncan’s multiple range test.
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Fig. 3. DPPH radical scavenging activity of the bread with added Cirsium setidens Nakai powder. Different superscripts
(a-e) indicate significant differences at p < 0.05 by Duncan’s multiple range test.
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