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Abstract

Soybean curd was mixed with onion powder to develop new foods, and changes in quality characteristics were
investigated. The moisture content of onion soybean curd rose as the proportion of opion powder increased. Whiteness
(as measured by the L value) was high in soybean curd admixed with 0.1% (w/v) onion powder. Redness (the
a value) was not significantly altered (the readings were 1.03 - 1.54) on addition of various onion powder concentrations.
Yellowness (the b value) was similarly unaffected (readings 13.00 - 13.93) when various levels of onion powderwere
added. Free sugar analysis showed that glucose was high in soybean curd (67.22 g/100 g) admixed with 0.1%
(w/v) onion powder. The main organic acid was tartaric acid, and control organic acids included citric and oxalic
acids at high levels. The major free amino acids were L-arginine, y-Amino-n-butyric acid, L-histidine, I-glutamic
acid, L-serine, L-tyrosine and L-threonine, and amino acid contents were high in soybean curd admixed with 0.2%
(w/v) onion powder. The major minerals were P, Ca and Mg, and these were high in soybean curd admixed with
0.2% (w/v) onion powder. Major phenolic compounds of onion soybean curd were quercitrin, protocatechuic acid
and caffeic acid. The hardness of onion soybean curd was similar to that of the control when onion powder was
added to 0.1% or 0.2% (w/v), and decreasedmore onion powder was added. Organoleptic qualities dropped as

onion powder levels increased. In summary, onion powder addition to soybean curd is optimal at the 0.2% (w/v)
level.
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=228 A=A (Chromatometer CR-300, Minolta,
Japen)E A}-83to] WA (L value, lightness), 24 %=(a
value, redness) & 31 (b value, yellowness) 742 33] ¥HE-
Z23}a] Pirgro 2 Ve AL total color difference (AE)=
VERARITE ofue] 3EF9 A H(standard plate)E L= 94.17,
a= 1.85, b= 192, AE= 523 7to] EZAS AL-SIITHIS).
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mobile phase= acetonitrile : water(80 : 20, v/v), flow ratex=
1.5 mL/min, A| 85 & 20 uLe] 2712 2 RI detector
(Model 2414, Waters Co., USA)oll A 7 Z3tATH19).
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Table 1. Proximate compositions of soybean curd prepared with
various ratio of freeze-dried onion powder

(umit : %, wet basis)

Ingredients
Samples” . Crude Crude  Crude  Crude
Molsure  oein  fipid  ash  fiber  Cooohydrate
Control 78917 932 6.67 0.75 034 401

0.1% 80.12 121 7.46 122 0.54 269
02% 80.22 828 820 on 0.59 200
03% 79.39 8.38 8.12 112 0.68 211
04% 7932 496 123 a7 0n 301

"Samples are soybean curd prepared with various ratio of freeze-dried onion powder
MValues are means of three experiments
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Fig. 1. Color of soybean curd prepared with various ratio of
freeze-dried onion powder.

Samples are soybean curd prepared with various ratio of freeze-dried onion powder.
Values are means=SD of three experiments.
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1g/100 g, ZAZ 4T 03% H717} 3629 pg/l00 g, 7139k
g2 04% 7171 74.86 1g/100g0] 3L, glucose:= A%
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Table 2. Free-sugar content of soybean curd prepared with
various ratio of freeze-dried onion powder

{unit : 1g/100 g)

Onion soybean curd”
Control  0.1% 02%  03% 04%
Fructose 573" 6708 6748 3629 7486

Free-sugar

Glucose 46.28 5358 44.60 2322 67.22
Sucrose 130.13 245.76 30350 20220 154.98
Maltose 2150 4242 347 40.49 3729

;;Omon soybean curds are prepared with various ratio of freeze-dried onion powder.
Values are means of three experiments.
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Table 3. Organic acid content of soybean curd prepared with
various ratio of freeze-dried onion powder

(unit : ug/100 g)

Onion soybean curd”

Organic acid Control 01% 02% 0.3% 0.4%

Oxailc acid 94837 9163 66.58 799 5093
Citric acid 11153 4790 10493 10644 4674
Tartaric acid 28262 25848 23437 25511 17783
Malic acid 10007 22075 16773 11210 817
Malonic acid 2.86 0.00 1.05 1.89 0.86
Succinic acid 379 1.56 263 222 200
Lactic acid 357 213 358 173 2.20
Furmaric acid 093 0.79 0.50 138 110

1)Omon soybean curds are prepared with various ratio of freeze-dried onion powder.
Walues are means of three experiments.

Table 4. Free-amino acid content of soybean curd prepared with
various ratio of freeze-dried onion powder

(unit : pg/100 g)

Free-amino acid Onion soybean curd
Conrol  0.1%  02% 03%  04%
Aspartic acid 466”7 997 5893 845 527
L-Threonine 1226 248 6625 5490 4143
L-Serine 1455 2671 4100 1774 1657
L-Glutamic acid 2606 5076 14417 39.19 1994
L-Sarcosine 818 715 87 2171 68
L-Proline 000 1315 5791 981 871
Glycine 752 260 9563 1516 1267
Alanine 107 2770 8117 1955 1313
L-Citrulline 1471 322 255 195 558
L-Valine 370 7856 12430 5541 29.60
L-Cystine 378 079 13 123 176
L-Isoleucine 733 1148 3647 756 622
L-Leucine 697 1303 5457 874 107
L-Tyrosine 1294 2665 3408 2379 964
[B-Alanine 454 749 1216 538 368
L-Phenylalanine 1630 2715 4788 1965 1358
y-Amino-n-buyric acid 4692 7735 9097 5376 6402
L-Omithine 922 538 312 358 406
L-Lysine 794 1873 5721 1266 802
L-Histidine 5428 1551 2719 1073 760
L-Tryptophan 3673 5425 6068 3716 1978
L-Arginine 5428 0740 14140 7194 4027
Total 309662 52255 11065 43441 30501

"Onion soybean curds are prepared with various ratio of freeze-dried onion powder.
Values are means of three experiments.
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n-butyric acid, L-glutamic acid, L-tryptophan % L-threonine
T A7 AZ2GHEE 02% H bl A A2 90.97 ug/100
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Table 5. Phenolics content of soybean curd prepared with various
ratio of freeze-dried onion powder

(umit : pg/100 g)
Onion soybean curd”
Contol  0.1%  02%  03%  04%
Protocatechuic acid 04467 0162 0261 0367 0200

Phenolics

p-hydroxybenzoic acid - 0.548
Caffeic acid 0203 0.101 0.141 0.143 0.120
Quercitrin 0.730 0.507 0.624 0611 0.541
p-coumaric acid 0061 - 0040 0041
Ferulic acid 0041 0020 - - 0.020

“Onion soybean curds are prepared with various ratio of freeze-dried onion powder.
NWalues are means of three cxperiments.
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Table 6. Minerals content of soybean curd prepared with various
vatio of onion freeze dried powder

(unit : mg%)
. Onion soybean curdl)

Minerals = el 0% 02%  03% 04%
P 173792 19410 20646 18449 12676
Ca 13054 16038 17088 14005  9LI0
Mg S50 8 049 B4 2921
K 359 543 755 414 %)
7n 164 193 219 176 125
Co 0.05 0.04 005 003 0.04
Cu 003 008 0.16 005 003
Na 097 096 095 062 035

"Onion soybean curds are prepared with various ratio of freeze-dried onion powder.
alues ate means of three experiments.

Eo B
iy 2
RN
32 0% i
RO
N
o2 o
L=
o X
e ot
IUIO i
N
N Lo
=y

N

N

N

Jud

o,

0.1% A7}= 7944, A%
02% A7} 78482 H]Z=8t AqAlS Jehie
SHEEF 04% A 71= 68.698 A

SR 03% 7R 58372 7MY B @ UEt
ol BamAo e A9 8712 /MY
& Jehy g AzgeEd 0.1% H7he 63.52,
ofglEul 04% H7V= 5391, ARYHEL 03% H7f
1.000.2 Ao "ol o AZGHEL 02%
H71= 39830 7p vk ke vehiRich Jeivh A3
Aol Ao AzokuEul 0.1% A7t 64228 M w5
e Jeyon Az RT 02% Hrhe 59.67, A2
gk 04% A= 3312, AR 03% Ak
25692 ViERtom thxgto] 16400] 71 e ghe LHE
Witk geEdel A AuAwn vy 2 dRae

ol fr L
=
BN
8y
rlo
3
>
a0
P
o2
,
ML o
i3

K
M
=)

o

o

oY A
Kad

or A oglh = 20
BBy
(o3

wn BN orle 32
%



52

ok

136.71, Azl 0.1% A7l 140.55, Az guE g
02% H7k= 137012 H]&3 g€ Uepllovt Az
ST 04% H7E= 119760 82 ElglAjo] Holz om Ax
FatEt 03% A7 104692 Mg e 3hE JERIR
th 3R X e A A AxgutEge] drbt
B2TE $AAAY SR 42 oA s B
F Utk 22l g3 vt B5- 47842 AxF
S ARl vl 953 2 e YEMIe Az
FEE 0.1% H717}-38392 7P v ghe JERIITH

Table 7. Texture of soybean curd prepared with various ratio
of freeze-dried onion powder

Onion soybean curd”
Conrol  01%  02%  03%  04%
Hadness () 79037 M4 848 83T 6369
Fracturability (%) 8871 6352 3983 5100 5391
Adhesiveness (%) 1640 6422 5967 2569 .12
Spinginess () 13671 14055 13701 10469 11976
Cohesiveness () 14775 15184 14835 11306 12999
Gunminess (%) 1145 1171 1177 867 1059
Chewiness () 4784 3839 2675 3133 3576

"Onion soybean curds are prepared with various ratio of freeze-dried onion powider,
Malues are means of fhree expetiments.
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Table 8. Sensory score of soybean curd prepared with various
ratio of freeze-dried onion powder

Onion Sensory parameters
soybean Overall
curd” Color Flavor Taste Texture

acceptance
Control  4.36:0927 391:1.04° 391:094° 3.73t135% 3.82:087*

0.1%  400£100° 3.18:075 3.18+1.08° 273162 3.09+1.30
02% 373127 3.00+089 245+137 309138 327+101
03%  391+1.04 309t1.04 282+117° 337112 3274101
04%  336+143 3004148 3.00+134 3274110 336:1.36

"Omion soybean curds are prepared with various ratio of freeze-dried onion powder.
alues are means of three experiments.
IMeans with the same letters are not significandy different(p < 0.05).
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