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soybean curd

cutting (313x2.5cn)
+ NaCl

steamed for 10 min.

dehydrated
washed the surface with awamori

maturing(soaked into the paste made of

awamori and koji for 1,3 and 6 months)

Tofuyo

Fig 1. Processing of Tofuyo
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Table 1. Changes of chemical composition of Tofuyo and Soak during the processing
Samples Dry(g/il)atter Crudeogl)‘otem Crlégsz) fat 1(%(;)1)1 I\Li)té;)gstn( %fe E?iacel ( n?gl‘%l)o pH
Soybean curd 19.2 9.1 5.8 1.2 3.1 158 5.75
(47.3) (30.0) (6.4 (16.4)
Dehydrated 29.3 13.5 8.6 2.1 5.1 184 5.74
soybean curd (46.1) (29.5) (7.1) (17.3)
Tofuyo 1 35.8 10.7 8.6 1.0 15.6 558 5.64
(month) (29.7) (24.0) (2.9) (43.4)
3 36.1 9.5 8.1 0.9 17.6 994 5.49
(26.4) (22.4) (2.6 (48.6)
6 36.4 7.3 7.4 0.8 20.9 2,455 5.21
(20.1) (20.3) (2.3 (57.3)
Soak 0 31.0 5.2 0.6 0.1 25.3 583 5.85
(month) (16.9) (1.5)  (0.3) (81.4)
1 23.9 8.4 0.2 1.3 14.0 1,698 5.69
(35.1) 0.9) (5.4) (58.6)
3 22.6 9.1 0.6 1.2 11.8 1,832 5.46
(40.3) (2.4) (5.1) (562.1)
6 22.2 10.1 0.4 1.3 10.4 3,173 5.10
(45.6) (1.6)  (6.1) (46.7)

() : Dry base percentage of chemical compositions are shown in parenthesis
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Table 2. Free amino acids contents

B oarB L IR D A DWW TRET L 72,

in soybean curd

—Igk iR A TablelichiF7z, 22T, &
BB, EEET19.2%, HEREET29.3%% R

Free amino acids

Contents (mg %)

L, BIHCETIAAZLIAA, 378, 6 VAOERE Aspartic acid 7.4
S5 TanEN, 35.8%, 36.1%, 36.4% & bTHic Threonine 6.3
BN A B 7z, BT OF TR b T2 id L Serine 4.4
TV, PV 7B, BRRTHET13.5% Th -7z gi‘gf‘ilc acid 12;
L NHENE L 5 TiZ14H, 3 7:7}51, 6 7 ATENFRN Glycine 3.1
10.7%, 9.5%, 7.3% AL, SIETHTIRZ1L Y Alanine 8.7
A, 3278, 6 7AT8.4%, 9.1%, 10.1% ~ &3Ehn Valine 6.3
LTwa, T4bb, MFr BB L Methionine 2.8
50 LEIHABFL b DL EL bNLD, Joescine o
T b OB E AR TR S L, BRI L Tyrosine s
SR ZY, 6 PAEHE L ) TIEME > o7 8D Phenylalanine 7.2
WAL, #20.1% &7t -> T\, $72, fEMEER Lysine 8.6
ROB D PO E LB OSE, BT I BRIE Histidine 7.8
HEOBEE S BHS 2 EATE B, MK IcOWT Arginine 327
Total 158.5

3, BB L9 1A TS.6%8 &AL Tnwizy D%, 67
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bl v, MR ORA 12, RIFESS = F VTN a—
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KRELEBRL T2 EIFI TR, Y > s 7E L8
BET S JERLBEINL T B2, BIE L D HBITHA
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Changes of free amino acids contents in

Tofuyo and soak during maturing
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Fig 3. Total free amino acids contents of Tofuyo ol

and soak in maturing process
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Fig 4. pH dependency of proteolytic activity of Tofuyo in

aging period for 6 month(A) and soybean curd (B)
Conditions: after 30min. incubation at 37°C of reaction
mixture, containing crude enzyme solution(2m/), 2%
casein(2m/) and the 2m/ buffer solution (pH 1~pH 10), 10
% TCA (5m/) was added and filtered, 0.55M Na,COs(5m/)
and folin-Ciocalteu reagent (1m/) were added to the filtrate
and the spectra were taken at 660nm wavelength.

pH 1~7: citrate buffer
pH 7~10: phosphate buffer

DA Fig. 4 Thd, MTIR, EEBL6HLAEHELS
IZ2WT37°C T30 FHRIG S8 THRL NI HEEED
EE% pH1 25 10 F TOR TR D TH B, *
DR 5, pH3~7.21cBF s 7u T P —rEE K
HEE, HELD 1gB 720 30umit TN TWE 2
&b, IR, B ) BEH o pH 259 5~6 T
HEIEPLTRTT—EHRIHEHL T3 &%
ZHN5 RIS, Tra—NVEBERICBIT 7T T
— Y DEREMZHERT D728, BT NLa— NVIEBENE
BICETIAAZER L S o7 a7 7 —iEEIzOW»
THRT Table3 IcoRL 72, #RE30 BB LU 43 ED
WihicBwTd, 1HH, 2HH, #LC12HE®
SEE) 1ghe Yo7 v T 7—iEEsEmL, &
THBD7 e 77— EETER L I FIcREL T

Table3. Protease activity at pH 7.0 of Tofuyo
(unit/g)
Maturing
time | lday 2days  1month
Tofuyo ‘
30% awamori
moromi Tofuyo | 29-2 63.9 98.4
43% awamori
moromi Tofuyo | 429 54.0 93.3
65
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Fig 5. Relationship between alcohol contents and

the aging period in Tofuyo and Soak
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.29 No.4 (1996)
Table 4. Reducing sugars® in Tofuyo
(mg/g)
Maturing :
time | lday - 2days  lmonth
Tofuyo
30% awamori
moromi Tofuyo 0.60 0.85 5.98
43% awamori
moromi Tofuyo | 05 0.82 5.79

*  Reducing sugar was determined by Somogyi-
Nelson method

AT, 17 ABETIRERL ) (8.3%) LEITIH (12.6
%) DT NaA—NVBERR—ECRELT, 251,
WETLZIck > TR HLNLbDEEZ LN
B, 43 EIARICEITIAAFZEB L Y12 HETT L
a—NVIEED8.3% IELTEBY, ZNLILUEHNT
Na—)pTh e T T —eiEEE 80%, T T
ML 90~98% (T 2— e EE v EDEKES
100% L% 5) ERETHDZEVHRE? SNTW5
ZEhLLEFETE S,

3) BILEESO B LU - EEE

B Y ORITHE L RO BSEF D ICERL T
BEELLNDDTERIUHEZ AN, Tabled 5N
ISl E N s BIURRENELE R 1A 30 ENE
&85, 1EH, 2HBEZLT, 17

Table 5. Results of the analysis of sugars by HPLC
* mg/g, ** mg/m/
Items Gt Gz Gs Ga
Raw Tofu(Okinawan Tofu)* 0 0 0 0.11
‘0 q Koji (mochigome) * +++ 1.44 0.383 0.08
ay

Awamori (30%) soak** +++ 0.55 0.16 0.04
Awamori(43%) | soak™** ++4+ 0.59 0.19 0.08
Awamori(30%) | Tofuyo* | +++ 0.25 0.04 0.23
. soak** +++ 0.64 0.30 0.10

1day -
Awamori(43%) | Tofuyo* |+++ 0.24 0.04 0.29
soak™** +++ 0.64 0.33 0.11
Awamori(30%) | Tofuyo* | ++-+ 0.31 <0.01 0.22
soak** ++4+ 0.76 0.24 0.21

1 month

Awamori (43%) Tofuyo* | +++ 0.34 <0.01 0.20
soak** +++ 0.77 0.25 0.15

Shimadzu LC-6 A, Detector : Fluorescence Detector, Column : Wakoshi
5NH 2, Stainless steel tube ; 4.6mmX250mm, Temperature : Column ;
room Temp., Reaction vessel ; 150°C, Mobile phase : Acetonitrile-water
(74: 26 V/V), Flowrate : 1.0m//min., Wave length : Exitation; 320nm,
Measurement ; 430nm, Measuring range : 64 (High) for Gi, Gz and 16 for
Gs and Gu. Sample volume : 5/, Chart speed: 2mm/min.

+++ Shows that out of the recording span(>1.1mg/g)
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Fig 6. Lipase activity at pH 7.2 of Tofuyo at 20°C
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Fig 7. Changes of hardness of Tofuyo soaked in
ethanol solution during maturation
A : dehydrated soybean curd
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Changes of stickness of Tofuyo soaked in -
ethanol solution during maturation
A : dehydrated soybean curd
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Fig 9. Changes of moisture content in Tofu during
storage in refrigerator at 6~7°C
S: soybean curd
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Vol.29 No.4 (1996)

Table 7. Comparison of an improved method
with the traditional processing met-
hod by HPLC analysis

(pumol/g)
Free amino [Lr2didional method|improved, method
in 43° awamori soak |in 43° awamori soak

aspartic acid 14.36 27.46
threonine 7.17 11.49
serine 9.66 17.38
glutamic acid 18.55 29.57
proline 13.20 17.77
glycine 7.64 13.54
alanine 13.42 19.62
valine 9.70 13.58
methionine 2.39 3.25
isoleucine 7.89 10.66
leucine 17.26 23.88
tyrosine 5.82 8.46
phenylalanine 7.63 10.96
histidine 1.30 4.47
lysine 3.52 8.35
arginine 0.35 3.66

Total 139.86 224.10

DEERBRETH -7z, MEEZ»IT2d DEHED B
DEFRHNRD ER2EDHRETHAKREEINEZ LD

B, BED OSHTCIE, BEL ) ERE L TR

BEOKGEIZHT0% THY, T, ZHLDOH
2040 o F 76% L o T b, ZORENDKGEHER
2 B2 IFMREREBKETIE 4 HTT5.3% &
FEDOKGEREL DI ENHLP LT T2,
Table6 », BE&, % L= {1 7otk MEESL X
UKSFIZDNWT A B &, JERET 6~8 HEEL 72fEic
FEWTF—2 % E 51203, WMEL BT 2HETE

Table 6. Changes of texture and moisture of Tofu during storage in
refrigerator at 6~7°C with and without load
torage§g§e 0 1 2 4 5 6 7 | dehydrated
Ttem raw Tofu soybean curd

Hardness TU 62.0 101.6 188.2 233.8 | 184 318.1 | 340.7 404.5 (8

(93.5)* | (120.8) | (185.2) | (157.1) | (157.6) | (167.3) | (201.8)
Chewiness TU 32.3 52.8 106.0 129.8 160.1 163.3 213.3

(47.8) | (59.3) | (78.8) | (81.1) | (89.5) | (86.6) | (101.7)
Gumminess TU 33.5 55.3 110.0 | #4978 | 135.1 166.5 171.0 213.3

(49.6) (80.4 (85.4) | (92.6) | (90.3) | (106.0) |
Stickness TU 27 36 103 105 130 143 171

(36) (49) (70) (66) (72) (81)
Moisture (%) 82.1 | 79.7 78.2 _ 75.3 75.7 74.9 72.4

(80.7) | (79.7) | (79.6) | (79.5) | (78.6) | (77.8) | (76.8)

*  Values without load on Tofu are shown in parenthesis.
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BElaR) C{GERENKEICL2 6 7AEELS (43
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