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Abstract

In the study, purple sweet potato sponge cake was prepared with different ratios of purple sweet potato powder in order
to examine the antioxidative activities and gelatinization characteristics. For DPPH radical scavenging effect, content of ICs
came out with (+) control group of BHA. Sponge cake with purple sweet potato powder of 0% showed a range of 49.7 mg/
mL, The treatment groups with purple sweet potato powder of 5~30% showed a range of 25.0 mg/mL~6.0 mg/mL. That
was, the higher the added quantity of purple sweet potato powder was, antioxidative activities increased. With the higher
quantity of purple sweet potato, the content of phenols and flavonoids also increased. As a result of examining the gelati-
nization activity with DSC, the group with purple sweet potato powder showed a faster progress in temperature for starting
gelatinization compared to the control group. Gelatinization activity increased in proportion to the content of purple sweet
potato powder. Based on the above study results, it was proved that there is a possibility to produce baking processed foods
using purple sweet potato with stable gelatinization and excellent antioxidative activities.
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Table 1. Formula for sponge cake added with purple sweet potato powder

Purple sweet potato powder (%)

Sample Control

5 10 15 20 25 30
Wheat flour 100 95 90 85 80 75 70
Sugar 120 120 120 120 120 120 120
Salt 5 5 5 5 5 5 5
Egg 140 140 140 140 140 140 140
Butter 4 4 4 4 4 4 4
Sweet potato powder 0 5 10 15 20 25 30
Citric acid 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Vanilla flavor 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Baking powder 0.4 0.4 0.4 0.4 0.4 0.4 0.4
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4. DSC

AP nuks 7k 2R Aol 29] DSC 5 Ae
3} 7iA] 227} glZ&re] Blsl] =Skth(Table 5). o= A
a7k Gol] E0I9lE Aol frut T, A, QFEAJold,
NZE o= & ofe] Jgie] JFoz HEYAe} kA
3] #e] ¥R B R 5815 o] Fo] w3} 2Ev} Rt
(56.75C)°ll HlalA =& A(57.69~60.32C) & Ebytt)
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o

Table 2. pH of sponge cake added with purple sweet potato powder

Purple sweet potato powder (%)

Control F-value
5 10 15 20 25 30
pH 7.69+0.00°  7.45+0.03>  7.63+0.00°  7.56+£0.13®  7.39+0.12°  7.29+0.00°  7.11x0.05%  16.402""
Values are Mean+S.D. (n=3), ™" p<0.001.
Table 3. Acidity of sponge cake added with purple sweet potato powder
Purple sweet potato powder (%)
Control F-value
5 10 15 20 25 30
Acidity 0.037+0.002° 0.048+0.003% 0.043+0.001° 0.048+0.007° 0.05+£0.006™ 0.06+0.001"  0.07+0.016 6.209"

Values are MeantS.D. (n=3), * p<0.05.

Values within different superscripts are significant at p<0.05 by Duncan’s multiple range test.
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Table 4. Hunter's value of sponge cake added with purple sweet potato powder

0.3% Purple sweet potato powder (%)
L . Control" F-value
CltI‘IC ac1d 5 10 20 25 30
Non 65.340.02°  47.6+0.01°  46.9+0.01°  44.3+0° 38.61+0.01° - - 2,497,485
L  Added 68.942.78*  52.4+0.57°  44.9+028°  40.2+1.74% 39.5 +0.81 38.1+1.3 36.340.1 2957
t-value 62.1"" 46.0™ 102.2" 41.44™ 138.6™ - -
Non —3.840.01° 0.4+0¢ 0.140.01° 1.1£0.01° 1.3 +0.01° - - 277,219.8™
a  Added  —4.040.29° 0.8+0.07¢ 2.340.15° 3.540.18° 4.6 +0.15° 5.4+0.2 5.8+0.29 1200.4™
t-value —43.6™ 717 2.5™ 4.0° - -
Non 15.5+0.15° 6.9+£0.01° 5.7+0.01° 5.140.01¢ 3.0 +0.01 - - 14,968.2""
b Added 18.7+0.82° 9.6+0.06° 6.7+0.25° 5740314 4.8 031 42402 3.6£0.1 850.7""
t-value 22.9™ 13.9™ 26.74™ 9.1 - -
Values are MeantS.D. (n=3), * p<0.05. ™ p<0.01."" p<0.001.

Values within different superscripts are significant at p<0.05 by Duncan’s multiple range test.
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Z}7y 69.1CSF 69.4C2 Unku|e}l ZAZn|o] 53} %0
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Table 5. DSC data for sponge cake in the presence of

different purple sweet potato powder

Addition

level(%) To () Tp (C) Tc (T) AH (J/g)
0 56.75 62.25 67.83 4.13
5 57.69 62.99 68.33 6.17
10 58.20 63.67 68.95 5.59
15 58.81 64.16 69.16 4.95
20 59.01 64.69 70.02 4.60
25 60.09 65.18 70.27 4.64
30 60.32 65.68 71.10 4.26
To (C) : onset temperature.

Tp (C) : peak temperature.
Tc (C) : completion temperature.

A

s &% A¥E Table 67 Zth
DPPH 50%Z A7 e A 59 HE(1Cs) S T3

A

H (J/g) : enthalpy for gelatinization.

5. DPPH 2|2t 2715
AP TREE 71 29 A|0] A9 DPPH 2HH 2 47
Azt A2 <lefA

, °1E

00%(20..90°C 10k/min), 5.2250 mg

05%(20..90°C 10k/min), 5.0300 mg

10%(20..90°C 10k/min), 5.1950 mg

15%(20..90°C 10k/min), 5.3500 mg

20%(20..90°C 10k/min), 5.0650 mg

25%(20..90°C 10k/min), 5.1100 mg

1 30%(20..90°C 10k/min), 5.3400 mg
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6. Total Polyphenol

AP TekE H7EgE 28| Ale| A0 F Hs Table
67 2T} 0~30% H7b wet & wl=e] e 242 66
~179.8 mg TA/100 g2 WEFE o™, 2}A s1tnfe] 7}k

e

R

80.0 °C
1 s | + | Y

1 2

45 5.0 5.! 6. min

5 " 0
Temperature( C)

Fig. 1. DSC-thermogram of starch-water mixture and starch-water-purple sweet potato mixture.

control, B: sponge cake added with 5% purple sweet potato powder, C: sponge cake added with 10% purple sweet potato powder.

D: sponge cake added with 15% purple sweet potato powder, E: sponge cake added with 20% purple sweet potato powder.
F: sponge cake added with 25% purple sweet potato powder, G: sponge cake added with 30% purple sweet potato powder.
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Sample: LeeG_Cake-07-1, 30%(20.,300°C 10k/min); 10.7800 mg
Sample: LeeG]_Cake-06-1, 25%0(20.,300°C 10k/min), 10.4400 mg
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Sample: LeeGJ_Cake-03-2, 10%(20.300°C 10k/min}, 10,6600 mg
Sample: LeeGJ_Cake-D2-2, D5%(20,300°C 10k/min}, 10.6700 mg

Sample: LeeG)_Cake-01-1, 00%(20.300°C 10k/min), 10.3800 mg
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Fig. 2. DSC-thermogram of sponge cake dough added with different purple sweet potato.
A: control, B: sponge cake added with 5% purple sweet potato powder, C: sponge cake added with 10% purple sweet potato powder.
D: sponge cake added with 15% purple sweet potato powder, E: sponge cake added with 20% purple sweet potato powder.
F: sponge cake added with 25% purple sweet potato powder, G: sponge cake added with 30% purple sweet potato powder.

Table 6. DPPH radical scavenging effect(ICs), total polyphenol and flavonoids of 75% ethanol extracts from sponge cake
added with purple sweet potato powder

0% 5% 10% 15% 20% 25% 30% F-value

DPPH

497404  24.6+0.6° 13.14£0.6° 12.840.1° 11.3+1.4¢ 9.5+0.9° 6.1+£0.3" 1,130.0"™
1Csp (mg/mL)

Total polyphenol [0 e 1 2t 978.00°  112.0404%  132.143.0°  149446.9° 1767443  179.8+6.9° 188.0"
(mg TA/100g)

Flavonoid

. 22.9+1.9"  45.8+0.1° 72.8+0¢ 88.9+3.8°  102.4+3.8° 136.149.5°  145.5+1.0 223.5™
(mg rutin/100g)

Values are MeantS.D. (n=3), "™ p<0.001.
Values with different superscripts are significantly different among by ANOVA/Duncan’s multiple range test.

Total polyphenol content expressed of tannic acid (TA).
Total flavonoids content expressed of rutin.

Hlg|sle] & #Hme] e F718ItHTable 5). PI=AF 1 & H3(Kwak er al 2013)5]0] 10} ekHth Wol d-f-3it}
Tok 3714 FRY F HE9 S A 60~903 mg 1 Bl E4en] o] gkl RS B2 (Seo ef al 2007)
chlorogenic acid/100 g(Truong et al 2009)°|Q 3L, E-2] 11 SIS Wl & iz o] gt JEEG 4~50 = =
Tu} FHEES 154~180 mg/100 gO & ¥ 31(Ishida H 2000)%] Al etk s, FEARd M wiito|eta KB ast
Aot 3, el 248 5458 mg TA/100 g, ALTv=E7 & Atk AgelA A aFur RS H7VeE ~H1 A A o] 29
1,086 mg TA/100 g, HZ] LFulE7]= 456 mg TA/100 g & HEo] g3 AANutulE 2~8%7HA] A71gE AW &
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o= AFEAlOP M ATt F5(70.2~91.8 mg/100 g)dtTtaL
AVeHAl B3k thLee & Yoo 2012). E3F 2} m1tufol =
cholorogenic acid & % #&9 TF= FFat7] vl &
Akzl#E o] #ojt Ao|tiTruong et al 2009). A3}2 o7 2}
A ake] Hrhere] HlEste] F s o] S8k
ol 5~30%E5 F7Hlaole Eeta, & wE geke] 7]
At sTtuke] FFat HlSsshAY A 2ARE A OE AL
Aok aTuatel] ek AeA FFHE F wlE o] o
thal(Park et al 2011)3F3.2.™, 74 2k H 2 (Johnson & Pace
2010) mtke] 9, =71, B 5 27he] F-9H(Kwak et al
2013)= 1 gheFo] th2t) o] A7 mpute] F HlE ol
2ol 7F v A 2] 7] aglo] dntar gtk

upebx] A el ~f| A Ao 2o F wE k] Afo)
7F e AL bl wet T dlse ko] iAo R
t2eg kst x Felgh 2to]7F U Zlo|th Imbert
et al(1966) A s1gmke] tEAlopd o 2 gzl Fa3t
A 4= dicaffeoyl-peonidin-3-sophoroside-5-glucoside2tal 3}
A3, ol Mavith 254 th2vka Sl A AThPark er al
2011). ey 7|24 o' A mgute] QEEAjobd Aie
H &4 52 FEZ Q] aromatic acyl group= Z¥al 1A #b
A 3 ap 550] kst S UERll = Ao 2 AFRE THLee
et al 1997).

o 2

7. Flavonoids

AR ngekE 7R 2A\ A A 0] A9 et ol T Rk
< Table 63} 2t} 0~30% 7ol wel ZefE o] =2
Sho t27(0%)2 W 22.9 mg rutin/100 g, H72 458
~145.1 mg rutin/100 g© = JEPHTE A 3 te) ghakol] )
2} Fefi o= k] vl#ste] Frlete Aol
A pgup 2\ Ao A = At o] FetE o=}
EATS & F Ut 7] el EefEeolE Rk a1
Tl 8l 4455 mg rutin/100 g, 79FE7] 629 mg rutin/100
g, ZT0HEE] 303 mg rutin/100 g2 Z+ZF L& H th(Kwak
et al 2013). o|A ¢ Ze}Eco|=9 ghgo] ozt A2 Ao
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