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Abstract

In order to investigate the utilization of the Omija (Schizandra chinensis Baillon) extract as a natural coagulant
for manufacturing soybean curd, the quality characteristics of white (Baktae) and black (Seoritae) soybean curds,
coagulated by the Omija extract or MgCl,, were evaluated. Crude protein (6.14+0.30 and 6.25+0.18%, respectively)
and crude lipid (10.86+1.74 and 11.29+1.69%, respectively) contents of white and black soybean curds coagulated
using the Omija extract were higher than those coagulated using MgCl,. Black soybean curds coagulated using
the Omija extract showed higher L, a, and b values than those using MgCl,. The most abundant amino acid in
white and black soybean curds coagulated using the Omija extract was arginine (3.74 and 3.71 mg/100 g, dry
basis, respectively). The amounts of Ca, K, Mg, and Na were the highest in both soybean curds prepared with
the Omija extract. The sensory evaluation (color, flavor, taste, texture, and overall preference) showed that white
and black soybean curds coagulated using the Omija extract were more preferred than those produced using MgCl,.
The results suggested that using the Omija extract as a natural coagulant agent could improve the quality and
sensory characteristics of soybean curds.
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A ElE], A EE 7} oo &3ek(10). 1 & ABlEHlE Aol
A1 &L gl s ges Fov HeF F At M
am, 85 89%, B 253%, M A 423%, ZA|H 19.0%,
B 45% = TAE0] 98 Wt ohz), Fyjo oh e
H etEAobd A ATt gitel S-S 233 o7 7HA
7154 JeEE Aoz Busa 9rho,11,12).

S0 Ao W 3 SR 2 FED EE AL

= XJshe 99 23K(gelatinization)©| ™, o] #74
FEAHEE SaARZE dtavlaMeCh), 4
SZE(CaCly), FAHZE(CaS0y) 59 - uA = 22
Ay Fsle} A7 o] w2 AvREA $39] Ul
o] H1 = AAo|th13,14). webA e A S A
g e AT S F S5 o &2 HEC]

A& ZA w3 (16), B ZE(17), AlEAF(18),
N5 55919 55 o83 AFE°] BHuxa gtk

212 Omija)= Tk, &4k, vk, Alst, kel oAl
7HA] Bb Ui QEEAJod e o) AEA-S UEh = Y]
B2 thdAd 5-dy AEQl eu A (Schizandra
chinensis Baillon)2] & njj°]th20). ol 2H-E Fke] gl A
= eAE A, e, o 2d 9 d3E AR
AHESEe] ghom FH o= Qu|Ald] ot W 24, A
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24), 53] oI5 713k FF Az Al T o) gkg-
sto] HA-Z A=A e &go] 7Fs3ith
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o1 20134 1099] TUF AL AL, ovl A
72 AEEFANA 20139 109 FLete] ST
ol AbEE eu|xte] U E A H 3= Table 13}
kom, A7 Figol| tiete 10819 T/HTE HMeE &
80Tl A 3AIZF &<t SRl zteba A whe &3tk
=L 4,000 rpmol| A 10% F9F Y4 E2] & Whatman
No. 5(Whatman plc, Kent, UK)Z o] 3}slo] A& o) AL8-5}3]

o> g

=)

om, on|a} F&99| pH 2 7144 nE g 747}
2.85%} 11.50+0.49 °Brix{Th.
Table 1. Approximate composition of Ormija
(unit: %)
. Crude  Crude  Crude N-free
Moisture protein lipid fiber Ash extract

Omija 81.26£1.13" 372£021 5.1320.13 0.79:0.08 0.86:0.06 8.24:0.31

"Values are expressed as meantSD (n=3).
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tel SaAZen, enxt FEA Hrk 7kt 5.0%
=2 A7HE W 7] St 7P A o] FolA e

ounAt 2 FHo] Aubg -2 AOACH A we} 43319
T 105C FYrtEazHo s 243}

A, 2okl 2ES micro-Kjeldahl 2 4% 292 o] &3}
o Z3eant. 2AY FFS Soxhlet FEHS 181
Z3% e Axg|shg o r SHsto] Mite R YRl

N £F

AN & = Chromameter(CR-300, Minolta Co., Tokyo, Japan)
= AFgEke] 33] WHe =439 oW Hunter color value$!
™ T (lightness, L), %4 = (redness, a), &4 % (yellowness,
b)E =73} total color difference(AE)Z YERASITE oluj
AHEE BT L, a 9 b gk 217} 93.89, 1.85, 1.39
o]9]
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pH, 2 ¥ dx &3

w9, A 9 pHel 2S94 AR 5 g e
o 254 50 mLE 71 73 A7 T 7 OAE Be

=
A(PR 201, Atago Co., Tokyo, Japan), TIXE A=A
(ES-421, Atago Co., Tokyo, Japan), 12|l pH meter
(Delta320, Mettler-Toledo Inc., Shanghai, China)E A}-&-3}<]
33 WHE SAste] Hote® YRyt
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opol= 244

opn:Ate] A 9 3 BAS 98§42 Az T
A& 10 goﬂ 75% ethanol 100 mL<S 7}ated 80°CellA] 2417t
Zol HE 223} T o] 2 o] 73l o] AS 45Tl A 7t
&5t 02 M sodium citrate buffer(pH 2.2) 8- © 2 7 &
3}al, Sep-Pak Cis(Waters Co., Milford, MA, USA) 2.2 *{]
gt % 0.45 pm membrane filler(Whatman, Dassel, Germany)
= Ao ettt FHlE AR
analyzer(Biochrom 30, Peek U-1631 column, Cambridge,
UK, bed length 200 mm, diameter 4.6 mm, flow rate 20
mL/hn) g AHg3kel EAakeln,

automatic amino acid

2713 24

A& 5 g5 550CA A4 3]s} 3 WY 3 & SRTE
A A1 I HCEH0(1:1) 8 10 mLE 7}8ke] &3] A1ZiTh. o
Z 80TelA 308 Bt S A3A7] 3L HCLH0(1:3)4-)
10 mLE- 7}5}] Whatman No. 41(ashless) 2 ¢]#}3+ & =&
4 100 mLZ %83t U} inductively coupled plasma
spectrometer(ICP, Thermo Jarrell Ash, Franklin, MA, USA)
2 B3t 4 952 Ca, Cu, K, Mg, Mn, Mo, Na,
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B Aol EAEA L SpSS & 131(22.0, SPSS Inc.,
Chicago, IL, USA)= °o|&35te] a3ttt 44 die
W+ ETAAE Jepfd e, dA-8aARl enx} &
A3} oz AgH MgClz 7+e] #9242 Student’s
t-testE AAISt] AT

A23d A1Z (2016)

Hﬂﬂ% —‘?L RIEoA 9ou|} %%QE 2! HL(77.85¢1.07
4! 78.04£1.60%)7} MgCl, 7 71(82.65+1.39 2 81.97+
22%)ETE S ghE YElEd ol enat FEHo R
Sl Al MgCLETH eFzt 2 ixte] Pz Rl 43
Al iAoz Bt B Fio] 58 AR Als
chal gl z] ko] ﬂ'“*" uAp FEH HIbel A e
(6.14£0.30 2 10.86+1.74%) ¢} A 28] F45(6.25£0.18 2
1129£1.69%) 25 MgCl, 7T A Vehgtt 3 &
S MgCh 771 We] 3 A2je] 757 2FeA] em]
2 FZEH H71H40.6940.15 2 049+0.14%) 20}t =4 el
S ol 3eEaAI9l MeCLe AHE o2 Atsd
o} ema} &9 9 MeClL, A7 wie] 3l A2l FH-e
I E2 by o2 Uit ti T2 Alxd TR vyt
d ?&%‘;ﬂ} T 2ol & HolA| gFskork26), HA A5
onA} FEd HrbelA tha 7 ol
%iﬂvt—fﬂ Fo gRlstd o, ol fi714ke] s = St
gk Tl 318} ofof] mE B A5t A4
7o 2 ALEETH16,19,27).

ona; FEH 9 MgCLE ©]-8-ato] Alxg We) el Az
e s ‘ﬂ =73+ A= Table 39 YERAA
O Late el S75-2] 49 MgCl 7171 2P|k $=9
7 71(84.87%0. SS)EE} A UEb AL, AR e TRl A
oAt FE2A A7) 66.32+1.342 MgCl, H7HHH
o =4 Ut aghte enA} FE M7 W
(0.97+0.13) 2 A 2e] F5(3.29+0.07) ZFolAH thETFH
o =4 JeRgom, bgke onzt &9 M7t we TR
(13.45+0.59)2] 73-%- MgCLY.t} WA 2359l om, OUI
z} %%93 A7F Aele F5(11.59+1.69)+= ) ZTET} =
b eI o] 9 22 Aofe T4 Az A8E
Fo A7z gl eumztol| A frefE o] oJFf L, a, b #kO]

Table 2. Approximate composition of soybean curds coagulated with the Omjja extract

(unit: %)
Variety Moisture Crude protein Crude lipid Ash N-free extract

‘ MgCl, 82.65+139" 4424031 9474020 0.76+0.26 2.70+0.06
White bean

Onja extract 77.85+1.07 6.14+0.30 10.86+1.74 0.69+0.15 4.46+0.23

MgCl 81.97+2.22 4.33+0.02 8.84+0.19 1.00£0.08 3.86+0.20
Black bean

Onmija extract 78.04£1.60 6.25%0.18 11.2941.69 0.49£0.14 3.930.10

"Values are expressed as meantSD (n=3).
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< ol 247 2 Yehve Ao AlrdEth
TR Az A, slBE ARG s Hlele] FR-E

BFole ol ok fratet d/de] dEHo] Haud
H} 91Th28,29).

Table 3. Color value of soybean curds coagulated with the Omija
extract

Hunter’s color values

Variel
v L a b
MgCl, 8820:093" -047+0.11  14.19+0.35
White bean .
Omija extract 84.87+0.55  0.970.13  13.45%0.59
MgCl 63421099  1.86+0.15  8.83:0.23
Black bean
Omija extract 66.32+1.34  3.29+0.07  11.59+1.69

Walues are expressed as meantSD (n=3).

PH, B % ¥

omzp FEA3 H7kek Wef ol Aele 5] pH, 3=
% AEE MgCl, A7t 75 vl 24513 TH(Table 4).
pHE e 9 Aejel 75 oA emix 59 A7
(5.39+0.17 2 5.43+0.28)7} MgCl, % 7}7-(4.61+0.33 %
4851022 Bt =2 @& UYERl oW, BEE o] ¢ 24
o e gl M) 77 BFoA emjat &
(1.53+0.30 2 1.92%0.15 °Brix)7} MgCl, H7}FHt} B
Uelsith A& A GEe} fabet AdE Bled], o
b FE 7 Ay 9 Agd FRY dees 4
0.08+0.01% 2 0.12+0.03% & MgCl, H7}F+Ht}t B et
sk

Table 4. pH, soluble solid, and salt contents of soybean curds
coagulated with the Omija extract

Soluble solids

Variety pH (*Brix) Salt (%)
. MgCl, 461033 302:0.11  071+0.06
White bean
Omjja extract 539017 1531030 0.08:0.01
MgCl, 485:022 309008  0.91:020
Black bean
Omjja extract 5431028 192015  0.12£0.03

"Values are expressed as meantSD (n=3).

otoj=atel =M A Btat

omjzt 359 9 MgCLE ]85t Alzgh W) % A
B 759 opn]eit 24 9 Fheks Hla 5% 51o] Table
59 YERRATE e FFe] 79 aspartic acid, serine
isoleucine WA} FEH H7bFoAl AT AZE T, of
Zol|A] 229 =|QQ threonine, leucine, tyrosine, phenylalanine
< At FEH ATl A S ER] E9kT) Arginine
QmA} FE H7FH3.74 mg/100 g, dry basis) 2 MgCl,

dk

A7FHH9.01 mg/100 g) EFollA 7Hd =& ofn| it g
< B9 oW, proline? methionineS F A7} 25 Ueh}
2 eFdth AEle] TR Aol npr R em|a;
=9 H7H13.71 mg/100 g) 2 MeCl, % 71HH(7.99 mg/100
g) 7oA arginine©] 7HE & T3S E3 2, proline,
methionine, isoleucine, leucine> + 37} RFollA #zt
2] etk MgClh 2 9n|z} 5908 H713l We) (3321
2 12,66 mg/100 )2} A2 E(26.79 L 14.06 mg/100 g) -
o] ZA| opn| it e HnkE © 2 MeCl, H7FH7F 27
b FEY HA7MFEY w8kon, ol F A g1
2o w2 2o wlEo g2 Algdr) Kim(30)S 98 %
o] Ao whet Al FH-9 ofn|igt A o] thEn,
e Bl Sefo] 7hgel] o8 vheolxl FHRUF Y8l I3
Hlasto] Al SHoA ta ¢3S Bagh bt
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o
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—

o

Table 5. Amino acid contents of soybean curds coagulated with
the Omija extract

(unit: mg/100 g, dry basis)

Amino acid White bean Black bean
MgCl,  Omija extract MgCl, Omija extract

Aspartic acid - 0.23 - 0.28
Threonine 216 - 209 0.31
Serine - 0.30 0.31 0.35
Glutamic acid 425 1.00 243 1.24
Proline
Glycine 0.77 0.23 0.92 0.49
Alanine 175 049 143 0.66
Cystine 337 1.57 225 1.48
Valine 0.99 047 0.78
Methionine
Isoleucine - 042
Leucine 0.81
Tyrosine 1.76 - 115 0.57
Phenylalanine 1.79 - 0.55 0.72
Histidine L1l 0.38 113 0.36
Lysine 17 041 1.88 042
Arginine 9.01 374 7.9 3N
Ammonium chloride 3.73 3.40 3.88 3.46

Total amino acids 3321 12.66 2679 14.06

Table 6° YELH AT, W] F59 7%, MgCL 37}
F-ol| A Ca(15.20 mg/100 g, dry basis), K(28.89 mg/100 g),



46

Mg(144.04 mg/100 g)°] Q|2 FZH H7}7HT}t =
#He Uepdlon, onjzp &9 Mo E K(21.14
mg/100 g), Mg(7.35 mg/100 g), Na(4.15 mg/100 g), Ca(4.08
mg/100 g)°] =& S at< YERITE Cu, Mn, Mo, Zn<
T A7 B A] vl =g ghe JERSITE AR R A
%23 TR npR7kR] 2 MeCl, 7ol A Ca(16.00
mg/100 g), K(35.09 mg/100 g), Mg(163.15 mg/100 g)°] 21|
2L FE2N 7R E g JE A, oAt &
A H7}rol M = K(25.81 mg/100 g), Mg(6.86 mg/100 g),
Na(4.75 mg/100 g), Ca(3.27 mg/100 g)°] & =g
YER AT Cu®t Mo F H7FF EFolA v =& gk
YeRITE 91¢] Auto A MeCl, 7} Wel(144.04 mg/100
g) 2 A2El(163.15 mg/100 g) FH-2 Mg o] w5
=2 2SS JeERlEd ojRe SuAlR AR
MgCLe] g3Fo & Algdth3l). =3k W] 2 A2jeg) T3
BERA & 52 SHH K, Mg, Na, Ca 5 |52
T Az Al Ff Tl ddsiA ZAkslo] Thilze] garo
Hofgto 2y TR A P4 FEHE TTHIIE AeE
gHTH32).

Table 6. Mineral contents of soybean curds coagulated with the
Omija extract

(unit: mgf100 g, dry basis)

Mineral White bean Black bean
MgCl, Omija extract MgCl Onija extract
Ca 15.20 4.08 16.00 327
Cu 0.01 0.11 0.14 0.11
K 28.89 21.14 3509 2581
Mg 144.04 7.35 163.15 6.86
Mn 0.12 0.02 0.21 0.01
Mo 0.00 0.00 0.05 0.02
Na 227 4.15 2.7 4.75
Zn 0.70 0.54 0.92 045
=gt

onla} $29 8 MpChE o] §3ke] Az ulb) 8 2]
B Fie) BeEAS 51 A
£ Table 79 LFERAGICE, ek 2 A3 FRolN vz

o
o
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~
3
i)
)

A23d A1Z (2016)

Ag H7he ok A R e @, F5 26
ZA 7 ol B MeCh 7HFET 52 A4S 4o
AAAQ 715 % AA| 4.36+0.47F MgCl, H7HFHETh
A4E Rt M2 AlZ2gt T4 4]
aFe] g7, T e gt A enzp
A7V 7t MeCl, 7R 28 A4S Vel
AAA 713 xoA GA] ena} FZ2d "7t
4212032% U] =& AFE YERYSITh o] ¢ 22 A=
FHof Az Qo] slehg A T}t eu|z} FEAE o] &
ot AA-gaA| 9] Abge] FHe 7|TE P FEE HlA|
Ao 7 AdE ], Kim¥} Choi(33)E 2|4 55 1%
7Bl FH-E Al A5 T AubAl #egrt
AN} FEPeS Bug bt gl

- R e
T rlo Y
1z N

RN odf 5
i
12

i ol

o ok
hd =

ol A=
ok wiel 2 AefE] 7o olslel Fd 54 9 Be
A B4E BAsta onake &8 vkt Ve e
A 7129 a3 aA o gk om| At 1
7Vede vla Brketsith enar &9 Hob e Bl
Aeld] 7o FE 9 SR SRS MeClL H7HET Sk
o}, vl 9 xe] gk om|af & HIbtlA
A BRE} o, Aes AtA o ® TR A x| AME-
A Fo] Az me} JS e Zo 2 RIFIL] pHe
ouz; FEH H7boll A MgCh 7R =74 ek
on, 3r 3 dee ena FEd HArUt dEd i
o e Btk ofnieAt e RE e 9 A
AlZol| A arginine©] 71 =A] #AFE o, AR oz
uAF FE2Y H7HE3.74 2 3.71 mg/100 g)E.th MgCl,
A7FH09.01 2 7.99 mg/100 g)olA B H& 3S Btk
714 e e Bl A elE] 75 2% Ca, K, Mg, Na®
o] T AU BRROA & gs Belon, giAHe
& MgCl, H7F7F enat 54 7 Eo 2 g=
YERRITE o] o gt 5% 7t 23, B Al
A emat FEd Ak A TR R0 3], 75
9] gl 2N B MeCL, 7R =2 TS

=

Table 7. Sensory characteristics of soybean curds coagulated with the Omija extract

Variety Color Flavor Taste Texture Overall preference
) MgCl, 3.5740.13" 3.124031 3.00£0.62 3.7120.11 321#0.53
White bean . - . o
Omija extract 4.00£0.32 4.05+0.30 4.85+0.49 4.28+0.37 4.36+047
MgCl, 257039 33320.15 3.00£0.36 3424053 3.57+0.18
Black bean ‘ " .
Omija extract 3.11+021 425022 3.98+045 4.42+0.60 421+0.32

Values are expressed as meantSD.

, ", “'mean significant differences (p<0.1, p<0.05, and p<0.01, respectively) between MgCl, and Omja extract by Student’s t-test.
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