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Quality Characteristics of White Bread Amended with Kosa multiflora Thunberg
Extracts with Inhibitory Activity against Helicobacter pylori
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Abstract

The optimum extraction of phenolic compounds from whole Rosa multiflora Thunberg fruits was accomplished
using 70% ethanol, which produced extracts that generated a zone of inhibition around Helicobacter pylori of
13 mm when 200 pg/mL phenolic compounds were applied. In this study, the quality of white bread baked from
dough containing added Rosa multiflora Thunberg extracts was investigated. No deterioration of product quality
factors including hydration of wheat flour, formation of dough and internal visual characteristics of dough was
observed. However, white bread containing Rosa multiflora Thunberg extracts had a wet texture because of the
high moisture level, as well as a high number of irregular bubble holes when compared to the control. Nevertheless,
there were no remarkable differences between the sample and the control.
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EFHFFADAA YT A ARG en 50°C dry
ovenoll A 71%3%F & 40 meshZ E&3te] 4°Coll A A%
3 A 22 ARSSITE ARz ASH AR T UE
= =3 AHuet £ 22 Axd AdAge] R
1 582 AHgstgon, e As 92E FTUABE
Tdste] duE ARSI

flo o

=9| M=
*L% %%% Az g4 300 goll 70% &L 10 LE 713}
I 24N 7 e FE3 3 5000 rpm o2 1087 Y42 g
T AN Es Whatman No. 1 &3} A (GE Healthcare, Buck-
inghamshire, UK)E2 o 7gt AAg FEEZ AME-3FAT

Phenold Slet= Azt
= = IJFEL Folin-Denis HID)Lo2 SH3H o
™, A& 1 mLell 95% €& 1 mLo} S/F5 5 mLE H71s8h
1 1 N Folin-Ciocalteu reagent 05 mLE 2o & 4o|F 1,
E2F W% & 5% NaxCOs 1 mLE 713 & §3 % 725
nmel| A 1A1ZF ool S48k gallic acidE ©]-&3F &=
Ao 2HE F& gttt

H pylordl| Tt e gt £

Aol LS T 9, Ao)AGAY AT H py-
Jorie A EEFF ATCC 435045 HFurol A8 Aol A
Bt e TFE AMSSHA T A pylori®] v delE
2 A (A A W) A] 50 mLF
g, NaCl 0.25 g, yeast extract 0.25 g, beef extract 0.2 g
9 pyruvic acid 0.025 g)& AH8-3te] ¥ &7 23& §A
Al AF7] #1304 10% CO; incubatorE ©|-83H4, incubator
o] HE & A 95% o]0 Z FA|8haL, agar plate Aol A
W oke 37°CE 48~T2A17F EoF A A3 Th 8t A3 o A

= H. pylori FZvA] platedll H. pylori ¥ 100 plLE 53}
o H FEBoZ =83 o, A7 ¥ disc paper(® 8

= 283 045 ym membrane filter2 A3+ 2+ F=

100 pLE FFA713, gx2TEE 935S §547
37°Ce] w574 27 A 24413 B¢t incubation$t Th,
disc F99 clear zone B4 FF& A TH12).
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special peptone 0.5 g, agar 0.75
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Table 1. Proximate composition of white bread formula

Ingredients Content (%)"
Wheat flour 100.0
Powder of Rosa multiflora variable
Thunberg extracts

Compressed yeast 3.0
S-500 0.1
Sugar 5.0
Salt 2.0
Non-fat dry milk 3.0
Shortening 4.0
Water variable

UBaker’s percentage.
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Farinograph &3: 47]9 WHoz AZXH Wz
AACC(American Association of Cereal Chemists)® (14)]
u}2} Farinograph(Brabender Co., Duisburg, Germany)S
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HEV%} A 308 7HEe 2 A2 10 g
2zt %4—811 250 mL HlAC 21 90 mL ZF5(pH 7.00E
of 287 72 ‘%}ﬂl EA 7 T 25°Coll A 3087 Wt
% 1 Eg98 pH SH71E AHEste] S35 0H6).

CR-300, Minolta Co., Osaka, Japan)
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S A 23] 5417 ¥ Texture meter(Model
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ste] 33) ghE SAste] A Atk Al 8= 20x20%20
mmZ Ad@std A5E GEAE W) X = force distance
curveZ 5B A8 9] TPA(texture profile analysis)S &4
3ty % (hardness), ©2 A (springiness), 53 (cohe-
siveness), 744 (gumminess), 3 3 A (chewiness)S =7 s}
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Table 2. Effect of different solvent on extraction of phenolic
compounds from Rosa multiflora Thunberg

Solvent Phenolic compounds content (mg/g)
Water 129+1.2
Ethanol 136*1.6
Methanol 13.9+0.8
Acetone 14.8+1.3
Ethyl acetate 85+1.1
n-Butanol 9.9+0.7

Each value represents the mean+SD (n=3).
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Fig. 1. Effect of ethanol concentration on extraction of phe-
nolic compounds from Rosa multiflora Thunberg seed and
fruits.
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Table 3. Antimicrobial activity of Rosa multifiora Thunberg
extracts according to concentration of phenolic compounds
against Helicobacter pylori

Diameter of clear zone (mm)
Phenolic compounds content (ug/mL)
Water extracts 70% ethanol extracts

50 100 150 200 50 100 150 200
Whole fruits ND ND ND ND ND ND 11 13

ND: not detected.
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Table 4. Farinograph characteristics of wheat flour added
Rosa multiflora Thunberg extracts

Sample” Abs.? Ar.T.S) D.’.F."” Stap.“’ Wk
(%) (min) (min) (min) (F.U)
Control  56.8 2 2.4 74 39
A 575 2 2.1 6.3 43
B 57.7 2 2.0 55 48
C 57.4 2 2.3 5.4 75

YControl: Rosa multiflora Thunberg 0 mg phenolic compounds,
A: Rosa multiflora Thunberg 99.13 mg phenolic compounds,
B: Rosa multiflora Thunberg 198.25 mg phenolic compounds,
C: Rosa multiflora Thunberg 396.50 mg phenolic compounds.

Y Abs.: water absorption. YArT.: arrival time.

YD.T.: development time. *'Stab.: stability. *W.k.: weakness.
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‘ Fig. 2. Farinograph of wheat flour and

s wheat flour added Rosa multiflora Thun-

berg extracts. Control: Rosa multiflora Thun-

berg 0 mg phenolic compounds, A: FRosa

multiflora Thunberg 99.13 mg phenolic com—

pounds, B: Rosa mulitiflora Thunberg 198.25
mg phenolic compounds, C: Rosa multiflora

. S Thunberg 396.50 mg phenolic compounds.
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Table 5. Amylograph characteristices of wheat flour added
Rosa multiflora Thunberg extracts

Sample? s.T? G.T” M.T.” M.V
P (°C) C) C) (A.U)
Control 25 63.4 94.9 809
A 25 63.4 945 840
B 25 63.4 94.1 853
C 25 635 93.4 885

YControl: Rosa multiflora Thunberg 0 mg phenolic compounds,
A: Rosa multiflora Thunberg 99.13 mg phenolic compounds,
B: Rosa multiflora Thunberg 198.25 mg phenolic compounds,
C: Rosa multiflora Thunberg 396.50 mg phenolic compounds.

ST starting temperature. IG.T.: gelatinization temperature.

iUM.T.Z maximum viscosity temperature.

YM.V.: maximum viscosity.
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Fig. 3. Amylograph of wheat flour and
wheat flour added Rosa multiflora Thun-
berg extracts. Control: Rosa multiflora Thun—

berg 0 mg phenolic compounds, A: Rosa mul-

tiflora Thunberg 99.13 mg phenolic com-—

pounds, B: Rosa multiflora Thunberg 198.25

mg phenolic compounds, C: Rosa multiflora

HE HIFSAES A AR I EFHY pH W3} Tl
o3 AE7t FAFE AEFS Koy 2 APdAs 49
ZHHE EZE°| aamylase XS Al JA T
Hlg gt ¥k59 Jert Frhat At

BtEe] vt ge: JHAFEEY HUMES 2y
whEo] g Y-S 2A57] 9 vE adrl el wet
St ¥hEE 12097 D ESIHA W] QFE s 54
3}t Table 694 9} Zo] a2 308 A F =T

9} 44 F=E 9913 mg % 39650 mg phenolic compounds
M7Vt 2644+1.01, 2667158, 266722 ALl ALt
Ao} 198.25 mg phenolic compounds 3 7Froll A= 28.44
1672 7} =9k, 607 A A7HA= =79 48
# rollE F9AQ Aole AR Lgrth 1) 908 A

FE Q4 Hrbo] Skl wet Rt aste A
S el o, 3] 198.25 mg¥ 396.50 mg phenolic com-
pounds F7Fol e A A adte A4S B9 w
A HE ZV)de Wl HrtE ARE o] &dte] HaF

Thunberg 396.50 mg phenolic compounds.

o2 g7 AP Y 2 Aole gloy #avt
AyPde et A FE2EF FVEL ZYHAE & a
Ao Bafrt =ojA TR
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At A HAaE AT o] 8§ A2 amylograph®] A7 %
o A3} o
B9 pH: 94 F55 A7 wE §iso dassy
Z 9] pH W3} Table 73 2t} HkF A% 9] pHe U2
553%0.0301H FA Hr}Fo] F71Eel wet 551+0.05,
544+0.08, 541+0.062 ol o) warl Al w2} o
ZT 2 RE AT pHE SolAE BAFS Hgoen,
120%-0] A3t vpx 2 Fa A= 29| pH7}F 513+
0.052 o}y on E3] 19825 mg# 396.50 mg phenolic
compounds 7t A= pH7F 2442 4.99+0.06, 4.9+0.08
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99.13 mg phenolic compounds X2 H7139S
o] pH ¥3sl= Joy o5 343 we= fles ¢ F

Table 6. Dough raising power of the dough added Rosa multiflora Thunberg extracts

Volume (mL)
Sample” Fermentation time (min)
0 30 60 90 120
Control 18 26.44+1.01"? 54.11+2.08° 71.89+1.54° 78.80+1.62°
A 18 26.68+1.58 55.11+2.62° 69.67+2.12° 78.44+1.24
B 18 28.44+1.67" 55.00+2.06" 68.11+1.90° 76.67+1.80°
C 18 26.67 +2.00 55.89+1.27" 68.33+1.87° 74.22+1.20°

YControl: Rosa multiflora Thunberg 0 mg phenolic compounds, A: Rosa multiflora Thunberg 99.13 mg phenolic compounds, B:
) Rosa multifflora Thunberg 198.25 mg phenolic compounds, C: Rosa multiflora Thunberg 396.50 mg phenolic compounds.
IValues are mean+SD, n=3. Values with different superscripts within a column indicate significant difference (p<0.05) by Duncan's

multiple range test.
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Table 7. The changes of pH contents during fermentation added Rosa multiflora Thunberg extracts
pH
Sample” Fermentation time (min)
0 30 60 90 120

Control 5.55+0.03" 5.35+0.04" 5.28+0.05" 5.16+0.04" 5.13+0.05"

A 5.51+0.05° 5.36+0.03" 5.27+0.04* 5.17+0.05" 5.08+0.03

B 5.44+0.08" 5.31£0.05" 5.20£0.05" 5.14£0.06" 4.99£0.06°

C 5.41£0.05" 5.2840.04" 5.18%0.06 5.13£0.04" 4.90£0.08"

YControl: Rosa multiflora Thunberg 0 mg phenolic compounds, A: Fosa multiflora Thunberg 99.13 mg phenolic compounds, B:
_Rosa multiflora Thunberg 198.25 mg phenolic compounds, C: Rosa multiflora Thunberg 396.50 mg phenolic compounds.
DValues are mean = SD, n=3. Values with different superscripts within a column indicate significant difference (p<0.05) by Duncan'’s

multiple range test.
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Table 8. Bread volume and specific volume of the white bread
added Rosa multiflora Thunberg extracts
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Table 9. Baking loss rate after breadmaking added Rosa
multiflora Thunberg extracts

Bread volume  Bread weight Specific volume

Sample1 )

y Dough weight Bread weight Baking loss rate

Sample1

(mL) (g) (mL/g) (g) (g) (%)
Control  2,330.33+9.30”  458.44+5.68" 5.1940.44° Control 540 458.44+5.68" 15.10+1.65°
A 2,354.22+10.93"  465.78+5.48" 5.05+0.76" A 540 465.78 +5.48° 13.74+0.77"
B 2,345.33+23.95"  465.33+7.56° 5.04+0.19 B 540 465.33+7.56° 13.82+1.03
C 2,309.78£10.23°  470.00+4.35" 491+0.38 C 540 470.00+4.35" 12.96+1.21°

YControl: Rosa multiflora Thunberg 0 mg phenolic compounds,
A Rosa multiflora Thunberg 99.13 mg phenolic compounds,
B: Rosa multiflora Thunberg 198.25 mg phenolic compounds,
C: Rosa multiflora Thunberg 396.50 mg phenolic compounds.

Values are mean =+ SD, n=3. Values with different superscripts
within a column indicate significant difference (p<0.05) by
Duncan’s multiple range test.

YControl: Rosa multiflora Thunberg 0 mg phenolic compounds,
A Rosa multiflora Thunberg 99.13 mg phenolic compounds,
B: Rosa multiflora Thunberg 198.25 mg phenolic compounds,
C: Rosa multiflora Thunberg 396.50 mg phenolic compounds.

MValues are mean =+ SD, n=3. Values with different superscripts
within a column indicate significant difference (p<0.05) by
Duncan’s multiple range test.
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Table 10. Color value of the white bread crumb added Rosa
multiflora Thunberg extracts

. D Color

Sample 3 a b

Control 7141166  -156+0.11 5.32+0.38"
A 69.84+1.08" -1.13+0.13° 5.41+0.11°
B 69.54+1.19" -05440.13" 5.76+0.40°
C 68.90+0.78° -0.13+0.04? 5.96+0.27

YControl: Rosa multiflora Thunberg 0 mg phenolic compounds,
A Rosa multiflora Thunberg 99.13 mg phenolic compounds,
B: Rosa multiflora Thunberg 198.25 mg phenolic compounds,
C: Rosa multiflora Thunberg 396.50 mg phenolic compounds.

YValues are mean £ SD, n=3. Values with different superscripts
within a column indicate significant difference (p<0.05) by
Duncan’s multiple range test.
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Table 11. Textural characteristics of the white bread added Rosa multiflora Thunberg extracts

Sample” Hardness (g/cm?) Springiness (%) Gumminess (g/cm?) Cohesiveness (%) Brittleness (g/cm?)
Control 746.41 +26.75" 93.56+3.06 89.69 +3.04 64.23+2.76" 85.30+2.61°

A 730.39+19.75" 92.55+1.86™ 90.96 +2.79™ 61.86+1.77° 83.82+1.95°

B 725.39+15.78™ 90.45+2.56" 91.05+2.96™ 62.43+2.76° 90.95+2.07°

C 708.80+18.43° 90.32+4.09" 93.49+2.55% 63.23+2.62° 90.83+2.34*

YControl: Rosa multiflora Thunberg 0 mg phenolic compounds, A: Rosa multiflora Thunberg 99.13 mg phenolic compounds, B:
) FRosa multiflora Thunberg 198.25 mg phenolic compounds, C: Rosa multiflora Thunberg 396.50 mg phenolic compounds.
IValues are mean=+SD, n=3. Values with different superscripts within a column indicate significant difference (p<0.05) by Duncan’s

multiple range test.

Table 12. Qualities of the white bread added Rosa multiflora Thunberg extracts

Internal score

External score

~ 1)

Sample Color Grain Texture Color Symmetry

Control 356+0.53"7 356+0.73" 34+053" 4.22+0.67° 3.89+0.61°
A 3.78+0.67" 40+0.71° 3.96+0.66 3.78+0.67° 3.67+0.51%
B 3.83+£0.59" 3.89+0.61" 3.67+0.71° 3.56+0.75" 3.22+0.44™
C 3.56+0.53" 3.22+0.72° 2.78+0.72" 3.04+0.71° 2.78+0.67°

DControl: Rosa multiflora Thunberg 0 mg phenolic compounds, A: Rosa multiflora Thunberg 99.13 mg phenolic compounds, B:
_Rosa multiflora Thunberg 198.25 mg phenolic compounds, C: Rosa multiflora Thunberg 396.50 mg phenolic compounds.
PValues are mean = SD, n=3. Values with different superscripts within a column indicate significant difference (p<0.05) by Duncan'’s

multiple range test.
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Table 13. Sensory evaluation of the white bread added FRosa multiflora Thunberg extracts

Sample” Color Flavor Taste Texture Overall

Control 4.22+0.67"" 4.01+0.71% 3.89+0.60° 3.67+0.71° 356+0.73"
A 4.33+0.71" 4.10+0.78" 4.00+£0.71 3.67+0.73" 4.11+0.60
B 456+0.73" 4.67+0.50" 3.8940.78" 3.78+0.67" 3.67+0.71°
C 3.67+0.86 3.78+0.83" 2.10+0.78" 2.67+£0.71° 1.89+0.60°

DControl: Rosa multiflora Thunberg 0 mg phenolic compounds, A: Rosa multiflora Thunberg 99.13 mg phenolic compounds, B:
Rosa multiflora Thunberg 198.25 mg phenolic compounds, C: Rosa multiflora Thunberg 396.50 mg phenolic compounds.

PValues are mean = SD, n=3. Values with different superscripts within a column indicate significant difference (p<0.05) by Duncan’s
multiple range test.

(A)

(B)

Fig. 4. Inner site view of white bread at cut various added
concentration of Rosa multiflora Thunberg extracts. (A) in-
ner site view, (B) out site view. Control: Fosa multiflora Thunberg
0 mg phenolic compounds, RTM 1: Rosa multiflora Thunberg
99.13 mg phenolic compounds, RTM II: Rosa multiflora Thun-
berg 198.25 mg phenolic compounds, RTM IlI: Rosa multiflora
Thunberg 396.50 mg phenolic compounds.
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