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Abstract

We have got the following results from tests in the course of time on retrogradation and taste change
in bread with added flour of Angelica keiskei Koidz, which had been stored in room temperature
(27£2°C), refrigerating(2+1°C) and freezing(-20*1°C), respectively. Bread with the added flour showed
a little lower degree of retrogradation than control group, and every group in room temperature
retrograded from the very first day. The degree of retrogradation of the group in refrigerating was far
greater comparing with the group in room temperature. The longer bread was stored, the lower the
degree of retrogradation was, and the higher the adding rate of the flour got, the later its retrogradation
happened. Especially the flour of this vegetable’s stem turned out to be the most effective in retarding
its retrogradation. Group stored 30 days in freezing didn’'t show a wide difference in retrograde
comparing with the group before storage. Preference for color and shape of the flour-added bread
stored in room temperatue, refrigerating and freezing did not change significantly from the group
before storage. Although preference decreased for flavor, texture, mouth—feel and overall quality with
the lapse of time, flour-added group improved in preference for these factors comparing with the
control group. Above all, added flour of pretreated stem proved to be the most effective in the sensory
tests. With respect to the storing method, the group stored in refrigerating showed greater preference
for the texture and mouth—feel over the groups in room temperature and freezing. Flavor preference
of the group in freezing was the lowest of all.
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Table 1. Degree of retrogradation of the breads added with Angelica keiskei koidz flour at 5%, 10% levels (%)

Storage Storage time

Angelica leaf added

Angelica stem added

1)
condition @ay) T T W07 S5 SL10? NS5 NS10? BSZ BS107
Before storage 0 910 822 876 845 828 893 864 861 859
Room tem 1 1429 1323 1225 1264 1291 1177 1124 1103 1075
i 2 1621 1423 1302 1347 1400 1245 1233 1200 1196
* 3 1730 1615 1467 1445 1404 1420 1333 1343 1252
Refriveratin 3 3445 2700 2507 2623 2398 2421 2334 2309 2088
it 5 3723 2943 3017 2854 2735 2511 2343 2497 2123
= 10 4072 3160 3585 3090 2889 2019 92842 2798  24.29
Frecsin 10 1108 1078 1026 1041 1025 1003 954 1072 1009
g ooy 20 1240 1191 1162 1147 1138 1152 1028 1186 1137
- 30 1407 1265 1206 1237 1197 1227 1200 1279 11.95

YControl: Bread of wheat flour, PNL-5: Bread added with flour of natural leaf at 5%, 9NL-10: Bread added with flour
of natural leaf at 10%, YSL-5: Bread added with SL(flour of leaf steeped in 1.0% NaCl solution, 2 days) at 5%, 9SL.-10:
Bread added with SL(flour of leaf steeped in 1.0% NaCl solution, 2 days) at 10%, 9NS-5: Bread added with flour of
natural stem at 5%, ”NS-10: Bread added with flour of natural stem at 10%, ¥BS-5: Bread added with BS(flour of stem
blanched at 95~98°C, 3 min.) at 5%, 9BS-10: Bread added with BS(flour of stem blanched at 95~98°C, 3 min.) at 10%.
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Table 2. Sensory characteristics of the bread added with Angelica keiskei koidz flour at 5%, 10% levels
Sensory Storage Storage Control Angelica leaf added Angelica stem added
characteristics condition time(day) -5 NL-10 SL-5 SL-10 NS-5 NS-10 BS5 BS-10
Before storage 0 435 15% 1 0% 22% 9% 39p% ggX 3% 33
1 4% 14% 1% godX g 320X ggedX  3ghX g X
Zzofzfgnp' 243" 18 1% 20" 19 e 27%  35% 35%
3 43" L4%% 0% 21 1% 320K p7K 3% g X
Color” Refrigerating 3 4.4:’; 1.3:;’: 1.0?;‘ 2.2:i 19;? 3.2:‘X 2.9:(‘ 3452 3421
2= 1%C) 5 4'3.;( 1.3r L1% 21 1.8% 31 27% 35" 33
10 43 1.4%% 108 229X g R e G 7 L
Freezing 10 4.2f*§ 1.33‘: 1.00';' 2.3°§ 1.8“‘3: 3.221 2.9‘3 3.3Z§ 3.32
(20 1°C) 20 4.3f‘X 1.3; 1.0‘:X 2.1:X 1.8°X‘ 3.1hCX :2.8dx 3..4bX 3.4bcX
30 41 13 1L1% 2% qg° 3.3 o7 34 33
Before storage 0 380%  3ghX 9ol 36X 30K 38 40% 39 41%
Room temp. 1 3.9‘:?_"(]%Y 2.922 2‘0°;< 3.4’:":; 3.1b:X 3.9*‘2x 3.9:; 3.8”‘:; 3'93;
. 2 3.3%%Y 34 92K 33bedX g oo 38X 41 40" 4.0°
(27i2C) 3 3.2CdX\ 31113( 2A3eX 3.5bch 3.3ch 3.8ach 4.OabX 4'OabX 4.33X
Flavor” Refrigerating 5 32:62 2'92 1'83: 3‘32‘:‘:‘ 2'9:; B'SEE;X 3'9::: 3'9:: 4'0:;(
2+1°C) 5 3.3; 2.8bx 1.9 - 3.2bx‘ 3.0bX 3.5::X 3.7ﬂ 3.7 b;( 4.1x
10 3.0 30 1.8%Y 32" 31 36%  38%% 38X 407
F ) 10 S'IHXY 2.53XY 1.7bXY S.OaXY 2.83)( 3‘3aY 3.4aXY 3.7aX 3.63XY
(f,jg?_ij%@ 20 3.0f“y( 267 167 327 27 357 327 3577 35%
30 297 24 13 o7 947 34757 34%Y 332 347
Before storage 0 40 320%  1g% 37K 3Pk 307 24% 36X 317X
1 3.9aX 3.0ch 1'7eXY 3.5ach 3.3abch 3.2bch 2.7dx 3.7abX 3.3abch
g‘;ofzfgm 2 4.05‘1 2.8°:§Y 1.79:{ 3.73‘;X 342*’::‘ 3.3";’; 2,6:§ 3.8"’“":( 3.43‘:"
3 367 29° 1.6%Y 35% 3.0° 32%% 26 36% 35
Taste” Refrigerating 3 352 3.0:3 1.9:1‘(: 3.43§ 2.932; 2.7Zb: 2.3”;: 3'33; 3.0*’:(‘
2=1%C) 5 34 30 1L7%Y 34% o8 26°X g1 39X o g
10 33T 960 127 33% 28 2608 gobX 3% og%
Freezing 10 3.7? s.oa:zm 1.7°§: 3.582?; 2.9‘1 3.03‘;:X 2.2;’; 3.5“12 3.01’;
C 20 36 3.0° 155 330X g g 29X 94 35°% 28
(_20ilc) 30 3.53XY 2.93bcx l.5dXY 3‘4abX 2‘6ch S.Oabcx 2.30)( 3.4abx 2.gach
Before storage 0 43% 29 17% 37 g0 417X 37K 43k 40
Room temp. 1 4.3? 3.1Ci 1.8:‘)’:( s.sfi‘x 340L: 4.1*’: 3.7a:;x 4.3? 3.92‘;X
(27+2°0) 2 4.de 2.95Y 1.7dX ex.s‘*bcX 2.9°X 4‘0“bx 3.73bX 4.23X 4.oabx
3 43% 307 16% 37 3rf 41™% 38°%  43% 407
Appearance”  Refrigerating 3 4.231 2.9Ci 1.73:Y 3.6::;’( 2.9°z 4.0‘"‘§ 3.7‘"‘3 4.331 4.0‘"*§
2+1°0) 5 4.:23X 2.8CX 1.5dY z;.sbcX 2.8°‘X 4.03bX ss.ef‘bcX 4.0*‘b 4.0°
10 43" 3.0° 12 35" og° 39™%  3gPX 400X 39X
Freezing 10 4.232‘( Z.SCi 1.832 3.63';;’( 3.0*’;" 4.1f‘§ S.Gin 4.33§ 4.0*‘2
(-20%1°C) 20 4.35X 3'ch 1.8dX 3.9fbX 3.0:X 4.1“bX 3.56hx 4.3f*X 4.0
30 41° 2.9° 1.7 380K 31k 407K 37K 41K 39K
Before storage 0 41 27% 0% 36%0F 390K 37OKY 34K g 0% 4%
Room temp. 1 3.83;X 2‘5:; 2.1°§ 3.53?:‘ 3.3‘):X 3.8’*;’:( 3.5*‘:XY 4.0“‘;X 4.1*‘1
2T F0) 2 3.7:XY 2.8X 2‘2;( 3.8“bX 3.3‘;X 3.92‘bX s.sabx 4'1:)( 4.0
3 35 2.6° 1.9% 37X 34 417% 40X 417X 43
Crumb ] Refrigerating 3 320 o 3eXY X 3.28""'Y 3.0% 3307 30XV 3 gBKY 3.8€’Xv
texture” 2= 1°C) 5 3.03"'yz 2.2%Y 1.5‘?‘Y 3.0™Y 3.1%% 3.3™Y g omKY g gmbY g oKy
- 10 25  20%  1.0% 307 28° 31 30 347 35
Freezing 10 4.0*’:X 2.62? 2.0°§ 3.4f’:1 3.2‘"*‘;;‘ 3.7"’1’)‘;Y 3.56’”' 407 40
(-2041°C) 20 4.03X 2'51;( 2.0"X 36" 3.1° 37K 33V 41 397
30 39° 2.6 1.9 3 4EY 30X 3.87%Y 3 4™KY ggX 4 0%
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Table 2. Continued
Sensory Storage Storage Angelica leaf added Angelica stem added
RO .. \ Control
Characteristics condition time(day) NL-5 NL-10 SL-5 SL-10 NS-5 NS-10 BS-5 BS-10
Before storage 0 3% 337 0¥ 37 35% 3% 35% 3% 37
Room temp. 1 3.6:’:‘ 3.31’:‘ 2.6‘:;Y 3.8§ 3.6::( 3.5:;X 3.6::‘ 3.8f’§ 3.9:);
@520 A A N N LA S
Mouth ) ) 3 267 28 167 30 30 31V 32%Y 3@y 33K
feele) fée%f—ri%ér)atmg 5 2.3172 2.7abXY I.SCZ 2'9abXY 2_9abxy 2.83bXY 2.9abXY 3.13XY 3‘2aXY
- 10 222 23 12% 25 26 267 27 28 307
Freezing 10 3.622 3.22 2.2‘:;Y 3.4‘"*?( 3.421‘ 3‘5:;( 3.52 3.5:;‘Y 3.6:§
(-20+1°C) 20 3.5X 3’1« 2.0bY 3.3*‘X 3..5x 3.33X 3.5X 3.4X 3'5@(
30 34%  31% 20 33¥ 34 34 34% 35% 35
Before storage 0 42 27% 18%  38™% 32 37 34" 40 38
Room termp. 1 3.9"‘)’; 2.72‘: 1.7:§: 3.7*‘3 3.03 3.5a:<". 3.32‘:{" 3.72*;’(X 3.7:2”
(27 £2°C) 2 4.()"‘XY 2.5X 1‘5“7 3.6abXY 2.9bcX 3‘61,;( s.sabx 4.0*‘X 3.83X
3 367 25% 127 35 28 34™%  39%% 36% 38
Overall . i 3 35KY QXY goKYZ 342XV g gEbX 39XV 3ok ggeKY gk
qualityﬂ geil';%gatlﬂg 5 3. 4aYZ 2_3bxv 1'gchz 3.2;1\'2 2.83bX 3.OabXY 3.OabXY 3.3aXY 345aX
- 10 327 20 11 30" 27 29 28 327 34%
YOV S ek el il A o
(-2041°C) 20 3.82*)(Y 2.5CXY 1.4dm 360 30> 3.3%XY 3 oPeXY 3guXY 350
30 38" 2.3%Y 1 3YZ 3 g2XY 9 oK g oabeXV g oabeK g abXY g gaX
V1t dark green, 5 very light yellow, 21 very bad, 5 very good, 1 strong bitter taste, 5: non bitter taste, M1 very bad,

5 very good, 91 coarse, very hard, 5: smooth, extremely soft, o1 abrasive, brittle, 5 : non abrasive, non brittle, "1 dislike
very much, 5: like very much, ¥a~ g means Duncan’s multiple range test for addition of Angelica keiskei koidz flour(row).
X ~Z means Duncan’s multiple range test for storage method and storage time(column). Means with the same letters

are not significantly different(p<0.01).
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