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Suitability of Fresh Citrus Juice Combination Coagulants
and Quality of Tofu in Production of Momen Tofu
Takashi TarRrI

Synopsis

In the mass production of fofi? using a large-scale machine method. we attempted to produce fofr as soft to
the tongue as the conventional hand-made fofir using natural coagulants demanded by customers. As natoral
soagulants, Yuzu and Sudachi, fresh citrus fruits juice, were combined at various ratios with Ume-zu
containing organic acid and Nigari. The suitability of the combined coagulants in tofu production was
evaluated in terms of the yield of fofls, coagulation rate, food physical properties, water content, pH, and
colot tone. ' '

Nigari freguently used in hand-made foft and Caso, and GDL were widely used in mass production of
tofu with large-scale machines, because they have a wide reaction range and highly heat-resistant. They
release Ca, Na and Mg ions during degradation, decrease pH, increase repulsion of soybean protein and
promoto cross-liking formation, resulting in rapid and solid aggregation and coagulation of soymilk.
Therefore, the physical properties of fofu production increase, and the water content decreased and solid tofz
was cbtained.

On the ionic strength, inhibited gel formation of soymilk, They decrease repulsion and binding of proteins
probably due to a narrower reaction range and lower heatresistance, giving rise to slower aggregation and
coagulation. Therefore, the physical properties of tofi products decreased and the water content increased,

In terms of the quality of fofi, 60-80% of ume-zu: was appropriate as coagulanis and provided soft touch
on the tongue and for arable passage through the throat as observed of hand-made rofi,

In terms of color tone, fofur produced using combined coagulants contating a high ratio of ume-zu showed
light vellow. Thses color tone are natural sustances and allow mass production of tofu resembling had-made
‘tofu in quality even by the large-scale machine method.

Further improvement is necessary for the combined ratio, the addition ratio as well as for production and
processing conditions.
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1. Kai# :

1) F8} 5 1 X (Glycine max Merr © SCEEELHIE
HER . BOTF.19958E) £ ke A
FISE2C/RHS5% T CHEL TR L L,

2) gEH
a) &1t (Nigari MgCl, + 6H,0 75%, CaSO,-
2H,0 15%, 5857 1598%/90C ., pH6.9, =E 1L
FHE)
by 7N FNF T+ (Glucono- £-
lactone : GDL,C4H,,0:-Maglactone 79%,%5
W1 97%/90C pH6.9. B ¥ ¥ 3  H W)
c) B 7 A (CeSO, - 2H,O 97%45
F98%/90C . pHG.9, = EfLFH B)
d) 158t (Ume-zu :KAATFH 185%5F, K
S
e) =X (Citrus junos SIEB, BB E), R ¥

Table 1 Organic acid content and pH of cltrus fresh fruit juice
Organic acid of ¢itrus fresh Irolt julce (content:%)
Citric Malic Succinic Lactic Acelic Total  pH
Ume-zu*  0.374 0.051 0.012 0.020 0.034 0.491 4.2
Yuzu 3.330 0.570 0.122 0.099 0.019 6.221 2.5
Sudachi  35.226 0,461 0.130 0.326 0.032 6.195 2.4
Condition-for HPLC chromatography (Shimadzu RID 6A)
Colum : Shima-pack SUR-101H, 7.9 mm X 39 cm
Colum temperature : 50°C, Mobllic phase : water pH 2.1
Flow rate : ¢.5 ml/min, Detection : 210 nm
Chart speed : 5 mm/min
* Ume-zu : Saluied sour japanese apricol, Salt content : 18.5%
(Hankyu Saltlng Co., Lid}
Table 2 Addreviated name and proportion of coagulants used
Abbreviation-Section (cry) | UY-1 UY¥-2 _UY¥-3 _ UY¥-4_UY-5
Ume-zu+Yuzu {UY) 8 6 S 4 2
2 4 __ 3 (] 8
5 CTl Us-1 US-2 US-3 US4 Us-3
g @ Ume-za+ Sudachi (US) 28 g g ; :
s ©
a‘s; CFJ - U¥S-1 UY¥S-2 UYS-3 UY3-4 UYS-5
B ¥ 6 I 3 4 8
E  J|Ume-zeeYuzusrSudachi | 3 6 1 I
2 (UYS) 1 3 6 3 i

(TAJIRI)
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(Citrus Suddachi HORT. EBE) 1X. N
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No6D# (RiEflyEEdn) 2Hvwcn 2- SHATROMEE
L7 RERERBERY 4 XOBERE, MAS. M

VOREAOFBGEHR RNy PRE. MRS L UREINHD I8 T,

PR H % Table 1 B U Table 242 PidFig IR L 7o

7= B, EBIZEL. JHH % Control,GDLZ
REM ORI, fH pxmy L, g MakerAM-A), CaSO, EMaker BM-B)& LT
$LE 4 L ¥H3.0%, GDL3.0%, CaS04 o *HBHRL L, M-AAMBEMGEERIH
3.4% (WFROLE S BHEE L L7, DORIEBEBIZ W THEHBAEIY AW FY

BB, BRY A Lo Ak L THBL
3. REMOEH S AESEE

Soybean| (Produced in Hyogo-prefecturl)
ashed and Sorting e

Soaked in water(20-25°C/12hr, reached 3 times in weight)
-———(Grined{added with water 3 times in weight and defoaming agent
Emulgy-A* to give 3.0% of soybean welght ground wlth Multi-

purpose grinde at 165 rpm for 5 min}——————-—-

@o!
Added water 2 times of soybean welght— times the welght of soybean

Total added water:about 10 ||

Boiled(95-97°C/10min)
Squeezed(pressed through cotton bag, 80-85°C)
i Soybean milk] ' IOkara

———Heat in vessel (85-88°C/10min)

Cooling(70-75°C)

——Added with coagulants(MIx byﬁtlrring)-
Control ;- Nigari(MgClL» 6H,,0)

Maker-A(M-A) - Glucor% %actone(GDL)ZJ-—--
- Maker-B(M-B) :CaSO, - 2H20)3’ y
Mixed citrus fresh fruit juice (CFJ) )
——In a mold(Japanes cypress {Hinoki), Inslde coated with cotton fabric,
pressed : 1.0kg/30min)

Remove Yu[coagulated soybean milk whey)

| Cooled| 20-22°C/45min)

| Exposed to watei]
I

["Momen-tofu ]

Fig.1 Outline of manufacturing Momen-tofu products in the automated mass
-production method ,
* Emulgy-A : Glycerol fatty acid ester 97%, pH 7.5(Riken vitamin Co.,Ltd}

** Added coagulants % : to soybean milk weight{X 10 times-soybean welght)
1) Nigari(Sanpou Kagaku Co.,Ltd): 3.0%

2) M-A(Riken vitamin Co.,ltd): 3.0%

3) M-b(Sanpou kagaku Co.,Ltd) : 3.4%

4) CFJ : 3.0%



94

AR RFIRESHETHE

65 (1998)

DEEOFABOE BTy BT L3
mEBEOERLIVEN L,

2) EEETIRE . BEEAGNERL Y., B
EREmMCEKBEEER (—#Med5E)
TA5EERACELFRERME B) A
vt v F (A4 TvHRE) THIE L.

AW FTIARLE - A—F— (¥
B BR-200D) EHW, BEAE (&
H7 ¥ 7% —No4), HHE (Nol). BE

{Nol7), HWREE (No3s5-B) %illEEL 7z

5.0

soybean, w/w)

3.0

—

Control (Nigari)

M-A (GDL)

Vme -7
Sudachi

11M-B (CasO4)
Yuzu

1

1.0

Yield (times at Totu :

NN

CLL Ll Ll Ll Ll Ll

Sy

XK AKX KA

a
0-:

4 KGEFE . TV ¥ NABTFRNEK R
(E3rE M B-308)) AV,
50 U AVRBERT (BERBEIEMD
BND-1001E) Z v, N ¥ —RBEO
Lb/Tal CEHBIE L 72, '
6) pH : 7 % M3k pHRX — ¥ — (H I BERT
#H#M-BE) THIZEL 70
B, EREZRSESERIEL. 1
\izo &10fEh%lE L EHEL RO, M
EEEM-ABEAEHIEEHI0EAEHEL

— uve—] | uses — - uvsees

N NN N :

v
£

K21

KSR

w
L
rr?

e

ZN
gg
?5
N

-
/
4
/
7
;
Y
7
7

0 Single Coagulants {

Mixéd Coagulants

Fig.2 Effect of mixed coagulants on the vield of Momen-tofu )

Y1 M-A Maker-a, Y1M-B : Maker-B{Confirmed by maker)

*UY : Ume-zu + Yuzu

**US : Ume-zu + Sudachi

*»* UYS : Ume-zu + Yuzu + Sudacht

{ } ; Used coagulants

(Refer Table 2 for abbreviated number})

Mixed section: D:D]: i : 2 :3 :4 : 3
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Fig.3 Effect of mix-type coagulants on the velocity of coagulation

of soybean proteins during Momen-tofu production.

*M-a and *M-b : Average of confirmed to maker

(Refer to Table 2 and Flg.1)

Coagulation process at Looks :

II[D: Turbib'ity

¢ Tender pudding

: Tight pudding
m: Coagulation period
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Fig.4 Effect of mix-type coagulants on the physical food properties,

moisture and pH of the Momen-tofu products.

(Refer to Table 2 for abbreviated number)
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Hunter color value*

Tone of color (Lb/|a|)

Mixed section L a
Control 33.4 -1.3
M-A 84.1 , -1.4
o M-B 83.6 -1.4
E" Ume-zu 838.2 -0.3
| Yuzu 78.1 -0.6
Sudachi 79.2 -0.3.
UY-1 82,2 -0.6" -
uY-2 81.7 -1.0
wl [uy-3 84.2 -1.2
g} | uy-4 81.1 -1.4
3| Luy-s 80.2 -1.4
Sl | us-1 86.1 -0.5
US-2 . 85.2 -0.9
Bl us-3 84.3 -l
-é US-4 82.6 -1.2
US-5 81.4 -1.3
UYSs-1 87.5 -0.4
uYSs-2 86.1 -0.5
UYS-3 85.3 -0,5
UYS-4 86.7 -0.4
UYS-5 87.8 -0.3
3851.4
3000 N
‘ b—uy — }—us —
|
— ¥ M
1500 }- % G
S
Rl |
s EEE
Z|=P *lw B -
0 Single coagulants | Mixed - coapulants

Fig.5 Surface color tone of the AMomen-tofu produced with mix-type
coagulants.

(Refer to Table 2 for abbreviated number)

Mixed section: [111]: 1 P A2 ~n:3 B4 0]:5
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