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Abstract

In this study, the sensory and mechanical characteristics of white bread containing different levels of Korean and Chinese
sansa powder were evaluated. Korean sansa was smaller and more reddish than that of Chinese sansa. Sansa powder
contained ursolic acid, citric acids, and flavonoids, which have antioxidative effects. Contents of total flavonoids in Korean
and Chinese sansa powder were 217.67+7.64 mg/100 g and 127.67+7.85 mg/100 g, respectively. The mechanical and
sensory characteristics of bread added with different levels (0, 2, 4, and 6%) of Korean and Chinese sansa powder were
evaluated. Lightness of crust and crumb of bread containing Korean sansa powder decreased as the level of Korean sansa
powder increased, whereas they increased as the level of Chinese sansa powder increased. Mechanical texture parameters
such as hardness and gumminess increased as the level of Korean and Chinese of sansa powder increased. In a sensory
evaluation, control, bread containing 2 or 4% Korean sansa powder, and bread containing 2% Chinese sansa powder
showed higher overall acceptability than the others. In conclusion, these results indicate that the recommended substitution
level for sansa powder in bread is 2 or 4% Korean sansa powder and 2% Chinese sansa powder.
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LA =2 gaksl 28w deA UhKim 5 2004; Lim 5 2008).
AARE oA A8 A 3KSon 5 2002; Seo 2005),
2K, Hawthorn Fruitys AWARF-(Crataegus pinnatifida o] 2H(Choi 5 2003), @5 A& A 74 (Park & 2005),

Bunge var. fypica Schneider) ¥ &< A&V HTE 2]4= ZFA(Ban 5 2006), EZ%slto]HA] X]uje] X5
Rosaceae)®] dmjolm (o] tgrEdF3] =2 okEAl (Han & Kil 2007) 5 °F&2 2% AFH AL
AATAHE 2003), AL )= TF 80.64%, =T ol g MAE AFol| 28517 #18td medicinal food=
0.26%, ZA1W 0.30%, 23] 0.66%, B2 18.14%, Z2]0] 248371 918t A+(Chon 5 2005; Park 5 2005)7F &
AR 5.60%((E84 4.64%, T84 0.94%), =T 5.02 H, ksl S g =5 B3] AxdE E&(Lee 5
mg%, ' 621 mg%, 2B ZF, 24, ¢, UEF, 47, 2009)3F3 3L, sFFEo = H8(An 5 2002)= 5 AL
ofdd, Hi ¥ FE FFstal Atk (Chon 5 2005). 2EH PEE Tl bl ARE S-S & o ok
T3 AAERE aobdEiAIg a2 F2ZAEA As] =2 ghA 2ol At o] A7) FTkslal glom, o]
(Kim & 2007)3%}, AHARRK1LIAEF)2] monoamine oxidase & of we} YIHERES o] &ate] o= 7|EL] AWET= A
23 A3l A& (Hong & 2002) 5 S4% 2] $H=oH, A AE RS Jrlet 715488 Fogh AAEEA< 4
Artolle dhitksl 249 e 4 (Kim 5 1993)S X3hsied] o] 97} ZUksla Y= A0l
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7154 2ol st A3ZE dv7FE(Kim & Shin
2003), AT EZ(Im & Kim 2003), T4H2(Kim &
Kim 2005), &30 £ Z(Jung 5 2010a), =3 (Jung
S 2010b), H2 38 54 7Ax % (Moon 5 2004), ¢
AHEE(Kim & Jeong 2007), WA &2 (Yoon 5 2010), 3
ths(Lee 5 2005), 29HJoo & 2004) 5 T3 MBS
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<Table 1> Formulas for the bread prepared with different levels of sansa powder (g)

Additional ratio (%)

Samples Korean sansa powder Chinese sansa powder
Ingredients Control

2% 4% 6% 2% 4% 6%
Flour (strong) 100 98 96 94 98 96 94
Sansa powder 0 2 4 6 2 4 6
Yeast 2 2 2 2 2 2 2
Salt 2 2 2 2 2 2 2
Shortening 4 4 4 4 4 4 4
Sugar 6 6 6 6 6 6 6
Milk powder 3 3 3 3 3 3 3
Water 63 63 63 63 63 63 63

SHHlM 3087 74 AL Az o] B A} 7HF
& TET(0%, control] S} FHAE 22t W7}
2, 4, 6% A/1SHAT. S Lo LIk 3 ¥ 8
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<Table 2> Operating conditions of Texture Analyzer for white bread
prepared with different levels of sansa powder

Operating conditions

Option T.PA.
Force unit g

Distant format % Strain
Strain 45%
Pre-test speed 3.0 mm/sec
Test speed 1.0 mm/sec
Post-test speed 3.0 mm/sec
Trigger type Auto
Trigger force 5¢g
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>
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Korean sansa

<Figure 1> Figures of Korean sansa and Chinese sansa

e

77

Chinese sansa

<Table 3> The color of sansa powder

IL, a b AE
Korean sansa powder 51.27+0.42" 12.82+0.09 25.44+0.13 54.30+4.93
Chinese sansa powder 66.05+0.76 10.46+0.04 24.58+0.05 39.51+0.60
F-value 5.673%%%2 0.727*** 4.698*** 11.386*
DValues are mean=standard deviation of 10 replications.
Dxp<(.05, **p<0.01, ***p<0.001
0 8.942
9 E
8
7
6
5 [ Gtricacid (%)
4
3
2 1.&95
. T
0
Korean Sansa Chinese Sansa

<Figure 2> Thin layer chromatography of ursolic acid of Korean
and Chinese sansa powder

S: standard, ?Kor: Korean sansa powder, YChi: Chinese sansa

powder

A AR R B8 feldoE ke o, A} &
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<Figure 3> Citric acid contents of Korean sansa powder and Chi-
nese sansa powder

acid 5 &}l $43 AAe dAsk= Aol

2) AR AR

gtk St AR pAdberEe Al 3 A3t
<Figure 3>7 7o) Ak 1.495+0.068%, FAh>
8.942+0.206%2] T-Iate] 2z} ghfEo] e, Tt
o] F=thh frejFor FAMkS ol Sfratal AT
(p<0.001).
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2F F R ol=9] e AZM Bl (quercetin), 7|
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<Figure 4> Total flavonoids values which are expressed in terms of
quercetin contents of sansa powder
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<Figure 5> Specific loaf volume of the bread added with different levels of sansa powder

DControl: 0%

PK2: added with 2% Korean sansa power
9K 4: added with 4% Korean sansa powder
YK 6: added with 6% Korean sansa powder
3)C2: added with 2% Chinese sansa powder
9C4: added with 4% Chinese sansa powder
C6: added with 6% Chinese sansa powder
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SheiThe A3t} ARSI olake] AhA
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AR A 7E 2ol Uie] bk AkAbe] Hrkge] St

Y48 otk AFel QA s,

L

3) AR 7)Aol =27k

AP REE HT7FeE Awe] 223F S4 A= <Table 5>
oF 2t

745 (hardness)= AMAP7IRE] H7te] S7ME A S
7kshe el ilew, izt =it 2%, T 2%
A7RE ZHlle FoA0 Aol QI o Sk AL 4%
ok 6% H7kEE frolHom = UEh(p<0.001) T4t
SRAHE A7EsE Awgo] St ARPEREE HUESE AwEc
gkl Ao g Yehyttl o] E3F Kim & Jeong(2007)2]
AAE R 7Y Aol s AR 3, 6, 9% H7FE
TE F7ete A4S vEd A+ 43 ¥ Im & Kim
(2003) HAFE B H7) 2o A4 (hardness)yS 5~10%
A7l FelaAl darde] Axlvke A3, 283 Jung 5
(2010a)°] 3s; T A7 Ae] Aee Hrkge] S7Hdr
= fFojHoR Frkeiithe Aol a4k dA st
SRS Tk o A3 e SITE. ©H73 (springiness)
2 T4t 4%8} 6% H7RET] oA o2 WAl YEE S
™, F-2FA (cohesiveness)yS tZwdF T2k 4% 6% 7T
o] oA VA YERSTHp<0.001). A3 (gumminess)
2 43 (chewiness)y> W&} =4 2%9F T4t 2%
71 YA velter, =3k, St B 4%, 6% 3
7R =2 A4 A8S YERATHp<0.001).

wEba] ARALe] H7FFo] SRS ©E AT FEY S A

<Table 4> Crust and crumb color of the bread added with different levels of sansa powder

Additional ratio (%o)

Hunter’s
Color Korean sansa Chinese sansa F-value
Value Control
2% 4% 6% 2% 4% 6%
57.70£1.0592 49.13+0.08¢  46.66x0.57°  43.75x0.52'  52.09+0.55°  56.15:0.87° = 58.39+0.34° 237.72%%%
Crust 14.81£0.96°  14.11£0.02°  12.72+0.16%  12.93£0.95¢  15.46+0.17°  14.48+021%  13.53+0.39% 10.15%*
color 31615036 26342045 237140327  2041£0.10° 278940440  2956:071°  32.84£036°  304.15%%*
L 64.80£4.02°  56.87+1.84™  53.94+098¢  51.98+1.60°  59.92+4.15°  66.61+1.69°  68.01£1.73° 30.68%**
Ccz‘ll;’rb a 21042339 4.51+£0.52*  5.89+0.69° 9.45+6.08 0.59+0.09¢ 23240.17%  6.09+1.08" 9.14%*%*
b 1334+136°  13.35+1.24°  1344+0.74°  13.56+0.73°  13.17£0.58°  16.86£0.45°  25.81£1.26" 9.2k

DValues are mean=standard deviation of 10 replications.

Ya-fMeans with the same superscript in the same row are not significantly different (p<0.05).

¥p<0.05, **p<0.01, ***p<0.001



<Table 5> Texture characteristics of the bread added with different levels of sansa powder

Additional ratio (%)

Texture X
.. Korean sansa Chinese sansa
characteristics Control F-value
2% 4% 6% 2% 4% 6%
Hardness 192.86+13.979241.86+30.96% 351.51+26.23° 328.06+46.78°¢ 210.59+4.03° 626.32469.18"  802.62+97.42° 61.96%**Y
Springiness 0.94+0.01° 0.95+0.00° 0.95+0.00° 0.94+0.01° 0.95+0.017 0.88+0.01° 0.8740.04°>  13.13%**
Cohensiveness  0.61+0.01° 0.60+0.017 0.58+0.00° 0.59+0.01%° 0.59+0.01% 0.55+0.01°¢ 0.55+£0.02°  13.48%%**

Gumminess
Chewiness

317.98423.90°  402.96+57.15°% 608.07+44.06° 557.11£82.22%9 356.5243.26%
338.06£25.77%  426.10£60.39% 643.03+48.03° 596.49+92.80° 376.83+4.83¢

1134.92+138.77° 1462.24+237.62° 45.63%**
1287.27+154.70°1645.02+345.40° 33.96%**

DValues are mean=+standard deviation of 4 replications.

D+eMeans with the same superscript in the same row are not significantly different (p<0.05).

D#p<0.05, **#p<0.01, ***p<0.001

<Table 6> Sensory evaluation of the bread added with different levels of sansa powder

Additional ratio (%)

Korean sansa Chinese sansa F-value
Control
2% 4% 6% 2% 4% 6%

Crust color 2.60£126"2  340+£1.07°*  3.70£0.67°  430£1.06°  3.30+£0.67°  3.00£1.82%°  3.00£1.05%  326%*)
Crumb color 3.80£0.92°  3.30+0.82  3.00+1.15®  2.80£1.62®  2.90+£0.74®  2.70£0.67°  2.60+0.97° 1.62%
Flavor 3.20£0.42%  3.40+0.70° 2.50+0.85>  2.30+0.67° 2.90+0.57  2.40+1.07° 2.30+1.16° 3.07%%*
Taste 3.10£1.10°  3.10+£1.08  3.00+£0.88°  2.40+0.52™  2.90+0.74®  2.80+0.79® = 1.90+0.74°  3.75%**
Texture 3.20+0.63° 3.00£0.67°  3.10+0.74®°  2.50+0.71%  3.10+0.74*  2.60+0.70®  2.44+0.88° 1.92%
Overall acceptability ~ 3.50£0.85*  3.10£0.32°  3.10£0.57  2.50+0.71°  3.00+0.71®  2.30+0.82° 1.67£0.50°  826%**

DValues are mean=standard deviation of 31 replications.

P>eMeans with the same superscript in the same row are not significantly different (p<0.05).

¥p<0.05, **p<0.01, ***p<0.001
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