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Abstract

This study was conducted to investigate the quality characteristics of tofu (soybean curd) prepared with added
Cheongyang hot pepper juice (CPJ). The moisture, crude protein, crude lipid, and crude ash contents of the
control tofu were 82.98%, 10.26%, 4.86%, and 0.41%, respectively. The moisture content of tofu decreased ac-
cording to the level of added CPJ, whereas the crude protein, crude lipid, and crude ash contents increased.
The yield of tofu prepared with 5% CP]J significantly increased relative to that of control tofu. The turbidity
and acidity increased with increasing concentration of CPJ, whereas pH decreased. The Hunter's color values
of the tofu were significantly lower in L and a values and significantly higher in b values with increasing concen-
tration of CPJ. The hardness, adhesiveness, and springiness of the tofu samples did not differ significantly
according to the level of added CPJ. Capsaicin, dihydrocapsaicin, total polyphenol contents, and antioxidant
(DPPH radical and ABTS radical scavenging activity) activities were significantly increased with increasing
concentration of CPJ. Sensory evaluation indicated that the tofu prepared with 5% CPJ was not significantly
different from the control tofu. Overall, CPJ could be used as an effective ingredient to improve the sensory
and antioxidant properties of tofu without affecting the quality properties.
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1000 gz -3 9 - Pee -

2121 g o]t} T3} carotenoids, capsaicinoids, polyphenol,
flavonoid &9 &4 &o] ghfr=lo] Slo] &4ts), a<t, 3
Hgh S 28 & A3t 2 2SS a%E Hole 3o =
BHuEo]JqtH(15-17). AT ABAESY &% AEE7) &
ofAl= Aol Wt 4FH7MEEA capsaicin Aol 5
7hata slom, il @uts et 15, 35 55 HasA
AbE3te A= BTHIR). AT o} A 7R nFE A,
o
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D34 L AF FIEOR F2 ALY W I BE W

T dEEE 2 YA mwol £
o) o] ok Fuek AnlAte] 7|5 g WEA7]7] 95t
of YT FAFA ] AtEFS dElste] Axd TR F
4 54¢ A=A

M= Al

2 AP AMEE oiFE) 2 JgaFe 20119
NErLE A TS5t A8 E AFESIATH TS
Fv FAIFAY F5 AXE AT A= 77
S3FA 22 G.D.L(glucono-6-lacton, Food additives
grade, Roquette, Lestrem, France)< AF&-3}33L, capsaicin,
dihydrocapsaicinascorbic acid, Folin—-Ciocalteu(F-C), ABTS
(2,2-azino-bis—(3-ethylbenzothiazoline-6-sulphonicacid)),
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DPPH(1,1-diphenyl-2-picrylhydrazyl) reagent= Sigma
(St. Louis, MO, USA)o| A 743l A3ttt 1 vho
AHE FE580) 2 Aok analytical 2 HPLC 55< A&

AT

JLDFE HI F2 M=
T 200 g5 108122 S/FE H7kste] 2ol 244]
7+ F¢k =33 & B3 7)(HR-2870, Philips, Amsterdam,
Netherlands) 2 #4359t 438 Fuj -8 90~95°Coll A
1087 B2 & AHE =2 253l F/HE A3, 1,600
mLe] FHE FRAZY AFSEAT. S FFS 4
F25kgs B2E BE £ AHsle 7] 2 EAS
AAG oS B4 7](HMF-1000, HANIL Electric, Seoul,
Korea)oll 3Hol 200 g o] 1837 4] & o7z 2y
CFRAZE FHEY 0,5, 10, 15%(v/v) %k
3l water batholl A S8 A 75~80°C2]
HF Fx7F 025%(w/v)7F H=E "7t
I1ES AHREE 7

.
o
2

fo Iy
o2l
ol
ol
R
)
X
M
1%
of
flo
=
O3
@)
oy
a2
N
e
22
BN
A
=

F 2 779 pHe 99 50 mL&s S48 A|E2
, 759 pHe Alx" 77 10 gl S/ 50 mL
= 7}8te] whadt & Whatman filter paper(No. 2, What-
man)Z 33} pH meter(Orion 4 star, Thermo Scien-
tific, Beverly, MA, USA)E o]&3}o] 33] HlE =313 o
™, F4HEE= 01 N NaOH8-4 & 2 pH 83°] 2 wj7}+] 23
o 228 mLE lactic acid2 #4tste] el et Bxe
A zH FHo] =58 Whatman filter paper(No. 2, What-
man)E 33k & o A& spectrophotometer(UV-1650PC,
Shimadzu, Kyoto, Japan)® 600 nmol|A] §3 =2 =H 3}
o FEY &2 A8 U8 dF g F QoA FF

FAske] vleg2 SAHSHAT2).

x
FH9 Ax = AMRA (Color and color difference
meter, CR-300, Minolta Co., Tokyo, Japan)E o] &3} &
A== Yyel= Lztightness), =5 WElW= agt
(redness), A EE JENE bik(vellowness)e] W% gk

i, JlH'

—
o —
=

2 1z

=4 53
AxE 59 2AE dFAVICXx2x2 cm)E Aes}

o texture analyzer(TA-XT2, Stable Micro Systems Ltd.,
Haslemere, England) 2 103] ¥FZ-8}a] TPA(texture profile
analysis) & 2439ttt 2AHZXZAL ¢ 25 mm cylinder
probeE A}&3l99 2, pre- 2 post-test speedE 1.0 mm/
sec, test speed= 1.0 mm/sec, stain2 70%, trigger force™
1.0 go.& 3l A A (hardness), 524 (adhesiveness), B
A3 (chewi-

& A (springiness), 743 (gumminess) %

ness)S T894

AM
FH-9] capsaicin % dihydrocapsai-
H

cin ¥ Jung (2008 WS Wt AYsAnh =,
54 7AZ¥" AE 2 g& methanol 100 mL¥ &3}3l4

homogenizer(Ultra-Turrax T25, IKA Labortechnik Co.,
Staufen, Germany)Z 2%7F 2gtste] F&319 0. o+ 23}
3 100 mL mass flaskell Zt7]S &3 Toyo No. 2 filter
paperg ©]&3te] o33 & methanolZ J-&3stth & &
2 mLS 045 pm membrane filter2 o33}e] Agilent
Technologies 1200 series HPLC systems(Palo Alto, CA,
USA)Z #4359tk HPLC £ Mightysil RP-18 GP
column(4.6x250 mm, 5 pum, Kanto Chemical, Tokyo,



Japan)& AME-3F99 2™, fluorescence detector(ExA=280
nm, EmA=320 nm)& ©|&3le HESIH T °] 542 80%
acetonitrileZ flow rate= 0.6 mL/mino|™ A|g9] FYFL
20 pLol 3t}

AZE T3 5 goll 80% ethanol 100 mLE 7}3}<

Z505% 39t FEES YA 8o
3 AAFE=7](EYELA N-1000, Tokyo Rikakikai Co.,
Tokyo, Japan)Z 40°Cell A &l & £33 AA o5 80%
ethanol 20 mLol| &3] FirsldA SHE ANFEZ AMS

ke Hwang 5(21)2] Wyl uel 243}

Atk Z F2E 100 pLoll 2% NaxCO; &< 2 mLE 7}3F
5 387 ¥kx)3le] 50% Folin-Ciocalteu reagent 100 uL=
73

potassium persulphate 2.6 mM< 35 &<t &4 X3}
of ABTS- " FeleS A7 F o] 8948 735 nmel A
3= ol 100 HEE FHFE XA AR
ABTS- 89 1 mLoll 59 50 uLEg 7}sted F4=9 w3}
E 4E3] 308 Tl Z83t3th DPPH radical®] &7
< 0.2 mM DPPHE 9 1.0 mLel A& 50 uLE H7igk &
520 nmoll Al 33| 308 Tl FFE FAAE S35
ABTS % DPPH radical &~A&4-2 AEAC(L-ascorhic
acid equivalent antioxidant capacity)® ¥ & 3}5c}.
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@ wro B4 54 1001

A
212 SPSS 5 A = 2 13 (Statistical Package for
the Social Science, Ver. 12.0 SPSS Inc., Chicago, IL, USA)
S o] &3t 7} AT Ho g RFAAE AFES A A F
7kl zlo] HH-Z one-way ANOVA(Analysis of Variation)
2 E243% ¥ Duncan’'s multiple range testS ©]-&3}<
p<0.05 FEAA FodS AHsHA

AUE W HYDEE A} ROl YBiyE

FRAz AR NG F, TH YT L JYT
F%9 YUAES BHT A3} Table 13 2] vhehgt,
o AMAEL FE 879% THMA 3950%, A

Sl 3]

14.24%, Z3) 8 487%°|J o, FH2o A% & 94.19%,
ZaA 241%, ZA 1.02%, 238 0.38%°1 Aot A%k
aFE 8 90.19%, 29 A 153%, ZAW 047%, Z 3%
057%019loH, AFAE= 1 95.26%, THN A 1.06%, =
A" 0.24%, 235 0.52%°] ATh

JFNFE HA7PPEE A x3 TR g S Table
29} 2ot BRI TR £, 2ud A 2 237
ek 7hz} 82.98%, 10.26%, 4.86%, 0.41% = YElwth 3
F A7t FRY FEYRFE HuE] SEsE

8554~83.26% 2 7+Adte TS HYA W FH7F FHo
[e]

~9.98%, 4.48~4.77%, 0.38~0.40% = Z7}5t= 73S
AA Y, FA7 FRo) Wla] e FEe UETh AT

PITEyY T & (Table 3)& &3] & # F4%Q zo|= gle
14nEE WS Dosel A FRe wsAt o 8
£ 3EAEY TREAAFA FHEAAY 979 109 HYDREF A7l T2 £8, pH BME W EE
NA AF ] FHol st FE3] olafAZ] £ HAAEATH AFIFF HAMFEE AxS T8 #&, pH, TAE
ERE 5 27331 cmE A2 F A4 A6 "ob R HEE ZY A7 Table 33 2Tk FA TR £
AFatdon, s 7o) A|5E H7F § vEA] AFE YS < 23869%°1R e, AFnFF AUt A FES FHIL F
AT e ANES PAES Stk 53 FRe A, G ol ms IS, FFEF Aol FAAES
ot 227 9 Ak TS tiete] 95 HEr (13 =0k 251.38~242.66% = Ftadte AEFS BRI 5% H7HFF-ol
tatt, 54-RF |t} 95=0}F Frhow Hrsert A oz ol e fH (p<005) 0% EotTh dnrHoE
Table 1. General compositions of raw materials (Units: %)
Sample Moisture Crude protein Crude fat Crude ash
Soybean 8.79+0.07" 39.59+0.33 14.24+0.02 4.87+0.02
Soymilk 94.19+0.09 2.41+0.08 1.02+0.01 0.38+0.01
Cheongyang hot pepper 90.19£0.30 1.53+0.01 0.47%0.01 0.57%0.02
Cheongyang hot pepper juice 95.26+0.19 1.06+0.01 0.24£0.00 0.52%0.02

"Means of triplicate determinations=SD expressed.



1002 FAT - G- P3e - oFF - A - A

Table 2. General compositions of the tofu added with Cheongyang hot pepper juice (Units: %)
Sample"” Moisture Crude protein Crude fat Crude ash
Control 82.98+1.15"% 10.26 +0.40° 4.86+0.05° 0.41+0.01°
5% CP] 85.54+0.34° 9.61+0.27" 4.48+0.06" 0.38+0.01*
10% CP]J 83.53+0.98" 9.90+0.52" 4.60+0.03" 0.38+0.02°
15% CP]J 83.26+1.37° 9.98+0.54™ 4.77+0.15" 0.40+0.01°

YControl: 0% soybean curd added Cheongyang hot pepper juice, 5% CP]: 5% soybean curd added Cheongyang hot pepper juice,
10% CPJ: 10% soybean curd added Cheongyang hot pepper juice, 15% CPJ: 15% soybean curd added Cheongyang hot pepper
juice.

?Means of triplicate determinations+SD expressed.

YValues with different letters in the same column are significantly (p<0.05) different by Duncan’s multiple range test.

Table 3. Yield, pH, acidity and turbidity of the tofu added with Cheongyang hot pepper juice

Sample” Yield (%) pH Total acidity (%) Turbidity
Soymilk - 6.73+0.03 0.09+0.01 —
Cheongyang hot pepper juice — 5.64+0.02 0.14+0.01 —
Control 238.69+5.387% 5.76+0.02° 0.22+0.01° 0.14+0.01°
5% CPJ 251.38+4.71° 5.74+0.02" 0.23£0.02" 0.14+0.01"
10% CPJ 246.43+3.75" 5.73+0.01%" 0.2540.02" 0.15+0.02"
15% CPJ 242,66+ 4.39™ 5.72+0.02° 0.27£0.01° 0.16+£0.01"

Y Abbreviations are the same as in Table 2.
'Z)Means of triplicate determinations =SD expressed.
IValues with different letters in the same column are significantly (p<0.05) different by Duncan’s multiple range test.

TR 88 I F9 84 v Ay xgheko] x}o] Table 4. Hunter's color values of the tofu added with Cheong-
W ol Aoz HIHo] 2)\1:]-(12,22 . EE%J-, =3 Az A A yang ho; pepper juice
- N _ Sample L a b

7L5,—do‘jﬂo Zz=2Z 0 3 o:]zs]:_o_g:]—g 1 —

rer 6 3 % U e 9 wew, Chol Control 853302777 087+0.087 17.72+036"

5(23)7 Chung(12)2 A A& H77F @l de] Sy 5% CPJ 76234027 -4.14+026° 25264067

W3S Fo] mago] Yol Hrlgo] ZrlaE 4 10% CPJ 71314041 -574+009" 2874+0.31°
< a _ a d

o] AT Bas vl Qo] 2(9), F2(24), AAE 1)15% CPJ 67.45+0.12 6.11+£0.14° 3259£0.52

Abbreviations are the same as in Table 2.
- o o LRl

(25), 2w 2H(26) H7He} Ag-ol= &o] sk A% “Means of triplicate determinations =SD expressed.

B §EAE F712427), A= ZE2(28) H7F TR H Values with different letters in the same column are sig-

g0 ZilEle Ao WA B8 9 Hoku=it nificantly (p<0.05) different by Duncan’s multiple range test.

N fr g NN N o tle e 2

o] pHiE 217} 673 2 564903, FAEE 242F 0.09% ) -
0.14%%0] CHTable 3), =37} =32e] pHst EAwL 7} ness)E W= b#S FH7F F77F 17720014 Fdax
576 2 0229090, AFuEE Hrbee] e F Hrtegol S71EFE B2w6~RNHE T TS B
PHE| 7% 574~572% Aaste AFS BT, S Ak A AEe) 7154, AANE, HEE, F 5 2H3
023~027%2 F7k3he 3%2 Uehith, ol Fgus T eaT 8L F SR ARE AR 7R HEL
o] §)ate] =xE ola)E|9y] WEQ Aoz WA ol &Hth HZ AAMLI} 7153, H5H 5o -7
DAy =R SR gl (4gon, JFuEE A7t T Ao 2 HrtE o] AL gk B o] Frlstar 9
Bo] A9 014~0160% Tha Z7etE ARS HGo th29). et FFaFF H7E e 4Rt i gE
891A 9l ol g A4S e mae] Fro] mE F57-9] Vg o
Fs A ZoR AdEn

HLYNFE It FFe Mz £

ASFLFF HVMHERE A xS TR ARE A% 2 HUYNFHE It FRe =L £H
I} Table 49+ 2t} ™ =(lightness)E YEM = L2 £ 3 ZAFE AA o] LR} A Fo] HES V)= BT
7} FH7F 85.33019 0, FFnFF AN SEFE A=l s FAg o2 AFe FHE AAsE &
76.23~67.45% thE=7-9F 4912 <1(p<0.05) 2FolE Kol g Aot FFuFF WHFEE A TR 243
24T A S (redness)E YEHE agt2 =9 Fhol (TPA)E 543t A7 Table 59 2ot 37} F459 A1
55 A AAE veidle Ao2 TR F59 age g, B34, ad A, 14, ¥849e 27 33641 g, -32.95
0870190, HYuFF Hrlgo] EI1dFE -agke 414 g-s, 079, 13157 & 102552 YeElGt HSa1FF HA7F 5
~-611Z A2 2 (p<0.05) T7HFAt FA = (yellow- 5o AS #Artge] SUMESE A, 734, e
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Table 5. Texture characteristics of the tofu added with Cheongyang hot pepper juice
Sample” Hardness (g) Adhesiveness (g-s) Springiness Gumminess Chewiness
Control 336.41 +35.87"% -32.95+8.21° 0.79+0.06" 131.57£2556" 102.55+18.73"
5% CP] 302.38 +46.68" -28.83+£7.55° 0.77+0.09° 94.58 £6.48° 80.45+11.49"
10% CPJ 314.46 +41.36" -28.85+4.10" 0.77+0.04" 106.69+12.84" 84.61+14.68"
15% CPJ 323.26+32.61* -32.35+3.68° 0.81+0.05" 129.64+20.60° 96.56 +9.86™

‘I)Abbreviations are the same as in Table 2.
“Means of triplicate determinations =SD expressed.

YValues with different letters in the same column are significantly (p<0.05) different by Duncan’s multiple range test.

7}z 302.38~323.26 g, ~28.83~-32.35 g's ¥ 0.77~0.81%
S7hehe B B dE7ek FoF) Aole gl A
S =2 vephgth =3 44 3 AP E 742 04~12064 B
80.45~96562.2 S7tehe A& HYlon, 5% H7F =4
ol A W zTol mls) #9F 0 & (p<0.05) FadAT TR
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7t 59| capsaicinoids !
FAEL capsaicinoids & &, capsaicin,
dihydrocapsaicin, nordihydrocapsaicin, homocapsaicin,
homodihydrocapsaicin 59 A2 FA O] QL o=

capsaicin® dihydrocapsaicin®] &5 A& 9] 80~90%=

AAST Qovl, nF FF, ANALY NF D EFE,
A7) S wet §F W7 BEAFHED. Kim 5

(32)& 1% 47%9) 3 capsaicinoids ¥#HS H23 23}
10.54~250.87 mg/100 g W92 ™, Yoon 5(33)9] Ajuj
HAle] W& 11ZZ) )3t capsaicin® dihydrocapsaicin
stk zhzt 0.0~268.3 mg/100 ¢ 2 0.0~55.1 mg/100 g&
FEEC /M =2 S Ushith AS1FF 30t
FH 9] capsaicin @ dihydrocapsaicin %
o} AU FF 9] capsaicin® dihydrocapsaicin
7} 11.39 ¥ 2.28 mg/100 mLZ A=A A
7} 59 capsaicin® dihydrocapsaicin® %
o] vlgste] 2z 162~5.21 2 0.35~1.33 mg/100
o 7}ttt Ku 5(34)& capsaicin %2 @23}
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Fig. 1. Capsai%:in and dihydrocaﬁsaicin contents of tﬁe tofu

added with Cheongyang hot pepper juice. YValues with differ—
ent letters on the bars in the same color are significantly (p<0.05)
different by Duncan’s multiple range test.
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AEAFF 7 FHo FiksEd2 Fig. 3o e ith
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Fig. 2. Total polyphenol contents of t Ye  tofu ad ed with
Cheongyang hot pepper juice. UValues with different letters on
the bars in the same color are significantly (p<0.05) different by

Duncan’s multiple range test.
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Fig. 3. DPPH rzf(l)nd ABT% 0rad‘ical scaveﬁgang acthlty0 of the

tofu added with Cheongyang hot pepper juice. YValues with
different letters on the bars in the same color are significantly
(p<0.05) different by Duncan’s multiple range test.
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= -1 ©° .
FRY Aee JFAFEFS H7EAE W LA agks
ZrAsta bt FUME AT AS1FF HU TR dn
A, 524, gEA, A4, AL FohEd we Fo1ske
AES BYoy gz vE) Aste AL E YERth
AFknFFE A7 FH 9 capsaicin, dihydrocapsaicin, & 2
s %3 DPPH 2 ABTS radical 2A84& H7Ma
o

vl g sto] z+z}b 1.62~5.21, 0.35~1.33, 31.08~42.94 mg/
100 g 2 4.14~6.26, 10.50~14.91 AEACZ Z7}38l9tth &

Ro B A WEE AFNEF Pl 44
S Pashe 3 BYo, 5% W7k TR gzl
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Table 6. Sensory characteristics of the tofu added with Cheongyang hot pepper juice

Sample” Color Flavor Taste Texture Overall acceptability
Control 5.83+0.98”* 5.67+151° 6.17+0.98" 550+1.38" 6.00+£1.26"
5% CPJ 617+1.17° 5.68+1.52° 6.33+1.03 6.00+0.89° 6.33+0.52"
10% CPJ 483+1.72° 4.83+0.98" 450+0.55" 4.83+0.98" 4.00£0.89°
15% CPJ 4.82+2.23° 450+251° 3.67+1.03 5.00+1.79% 3.33+£1.03°

‘I)Abbreviations are the same as in Table 2.
Means of triplicate determinations+SD expressed.

YValues with different letters in the same column are significantly (p<0.05) different by Duncan’s multiple range test.
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