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Quality Characteristics of Tofu Added with Loguat (Eriobotrya japonica Lindl.) Leaf Powder

In-Duck Park*
Department of Culinary Art, Chodang University

Abstract

This study was conducted to examine the quality characteristics of tofu prepared with Loquat (Eriobotrya japonica Lindl.)
leaf powder (LLP). Moisture, crude ash, carbohydrate, crude protein, and crude lipid contents of Loquat leaf powder were
10.25, 6.72, 69.54, 8.23, and 5.26%, respectively. The yield rates, turbidity, and total acidity of tofu increased according to
the quantity of added LLP, whereas pH level decreased. The L- and a-values of samples decreased as the amount of LLP
increased, whereas b-value increased. With regard to textural characteristics, LLP addition increased hardness, chewiness,
and brittleness, as well as reduced springiness and cohesiveness. In terms of overall acceptability, the most preferred tofu
samples were the control and 0.3% LLP addition groups.

Key Words: Loquat leaf powder, tofu, quality characteristics

LA 2 = AP (Eom 5 2009; Jeong 5 2009), & 2H-8(Lee
5 1991; Whang 5 1996), ¥ X7 & Jeong 5
H| 5K Eriobotrya japonica Lindl.)E 7] ZH(Rosaceae)2] 1997), oAt 2A A8 2 F=dWo] 3K Bae &

FEREOZA ALHd fslel olEd 69 FEsh= 2002a), & &3 2 kst 24 (Bae T 2002b; Lee &
Hlgrolt), S=to] YA Z Hu Aketoln, JRo} 2~ Kim 2009) 5o At} sHd, v]ufe] 2&Z35}) #3 AF=2=
ol o= vgAulr} guate #al oluje} vary Ak v} 2} (Bae 5 1998a), ¥|I F2(Bae 5 1998b), H| T}

o] weo] lrtk(Lee & Kim 2009). H]Zh o] Q1o 1l QT EE(Go & Park 2005a; Go & Park 2005b) % ®] 3}
7l @R o] 8H o] ghom, duj= 5ol skl Fol =F(Park & Cho 2011)7} B Ho] 9o}, H|9}S o] &3t
Bom Yrrt wi ATt A7t QlojA] 218317 715 771674 AE DAEA L] &8-S 1% vl5gk A olth
’do] uf§- Hojd 2 LA Arh(Bae & Shim 1998). LeEg AN Ee R ity e UEIEES 5,
FolE oy BExAFE e Blsh e oy dnfrt X1 Y T W ofue} MM S TH AAARL 4]
8, A", TE, 35 8, 45 5ol &%0] Hojd A= Folth. FH= AEARQI T VHELE 3R 95 AF
71550 Uth(Lee 5 1996). H]3} A= polyphenol SH3H= TS 7H F=RlolAl B =7 418 5 ofr)idte] th
¥ amygdalin 5°] $HrEo] o] AHs}H AEHAE 3 ZF 3HrEo] om, AsETE0] 96%E w2 FH| o
A AT Zhet 3l e B 9lRsRR-0] @] 9l 2 =9 AFEoIth Eg tE AFAEY o 2rsee
£ 2oz d#x AtiHamada 5 2004; Yokota & 2006; 2 z3}E 0, 2] R Rt EE 92l AAEl |
Tanaka 5 2008; Yokota & 2008). HEt H]3} o= 2hs)] SIth(Kim 5 2006). Fi-oll= G4 954 o))
terpenoid, flavonoids, tannin, megastigmane glycoside 52 isoflavones 7t $HT=o] o] WHAHA 7| 584F &
83 sigtzo] o SHrEo] o] FitE) S, = ANE2A AT A2 o] =L ok F B e F8
Aol 2 AAdFX(Jung T 1994; Nazato & 1994; isoflavones daidzein?} genistein® & o] &2 AHol|A] of] 2
Shimizu & 1996) 5°| EIl% 3L Ut} EZAF A8 28-S 8} phytoestrogen TS stk

HZ7HA] FHellA] Barg H|ate] 7)5Adel gk AR (Dwyer 5 1994).
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Az ABSEE PO s B AEe] 170 1)
g Bl FESEA DFR /15 RS TR 2l
AAS 2R WA A 3 715 TYE TR

Ho| &ftalA Ha= L ek 712K Park 5 2010), A
5 2009), M$-(Cho &, Kim 2009), Eo}(Kim &,
Cho 2008), =% 3}3Z2]7}5(Park &, Jeon 2008), =7
(An 5 2008), 2P| AE(Kim & Choi 2008), wHA ©](Jung
5 2008), 243 (Min 5 2007) 5 H7bet 71543 7%
** S SRATIE = A7 @] el Qi
olof] B A= uupy) 2k AE7eS &85t 9
o= 5% Hlap FRE A3 & FHEELS JJ]EJ— H]
vte] o] g Fof g ¢ vt 715 T RS fg 7]
Z= A5E AFstaat sk

1. A& 9] 9iH

- Az AREE diTe SR FEEHE 3 IA
T 3}911, SAAZE FsprtavlaMeCl - 2H,0)= A
Aol AMg-3 HlTt 9l 20109 A St
oA ?2‘?‘& AE 4 Ax7|(Dura-Dry™ uP, FTS
SYSTEM In¢, Kyoto, Japan)& ©]-&3t] i8S 10%
AL H=E AX3 T blenderZ #2303 T3 40 mesh?]
A= WA & ARSI
2. 759 X1|7<

o] A|ZE Jeon & Kim(2006)2] WS F4 Hekst
o Z]\_O]EiH(IOM-ZOIB, GFPeled, AE)E o&atd Alx
SHATE WA 7j5Ee] FAIS tiF(RE) 100 g= 1,700 mLe]
3 I Ho] F/E AxstL, AHEE o]&ate] 23] 4
2l 1,400 mLe] F75 A3t S5 water batholl
SEBHHA 75~80°Ce] %5 FASH FHEF] 0, 0.1,
0.3, 0.5, 0.7%2] ¥]3} 223} 1% MgCl, - 2H,05 ¥of &
siA1Z] _ﬁr_ UFEFAo 2 3 wsko 2 2-33] wHkske] |
7F SIAZITh Z0)E A E(9.3x7.0x6.3 em®)ll ATFE
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YJsto] FHE Azt AP E e SRl 308
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o] RO TS AT HE FHE 4x3x1.5 em’
% polypropylene zipper bagell &/ 200
Al

ol AHgsigT,

N o mlm ru:

F_l_,

a9
_“‘Z_l‘
H
e
1o
i
r]I.
o,
ML
o
>

OACH (AOAC 1980)0l] 3}
A2 3)shy, e
A 6258 ARE) EAEII o,
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A BAPIA G, S, A, ZRWAL A i)
e %= FEA ]’ME]”-

ol e % Te] PR HAST

5. I:I:Io| pH 2 AT =X

o] pHE Choi & Chung(2000)2] WHo g FRAE
10g°1 | B 75 20 mLe} ¥ 40]=5 MixerZ 25 &
ot #2313, pH meter(ORION, 940A, NY, USA)E ©]
85} Eﬂé}ﬁt} Z*Ptt 0.1 N NaOHZ pH 8.39] %
7EA] ARG & T 1 ge S3etet 285 E mlTE
lactic acid® 3HFa}od] UrEMJ ATHAOAC 1990).

6. 5 =20 &= &1
AzE FHo £5& AR (FLFAA No. 2)= AHS

T ojdle] &35 spectrophotometer(UV-1601, Shimadzu
Co., Kyoto, Japan)Z 600 nmollX =713t}

7. 7R M =Y

TR Are Az FHE A 27](5x5x1 em’)2
A3te] Chromameter (Minolta CR-200., Kyoto, Japan)E
ARgstel SAslth. ®FWE] L(Lightness, ¥%), a
(Redness, ZA=)e} b(Yellowness, AT 717} 96.82,
-0.12, 2.06°] At}

TR 227 4L FHE dAAVI(3x3x1.5 em’)Z
A, Rheometer (COMPAC-1001, Sun Sci. Co., Kyoto,
Japan)E ©]-8-3}¢] mastication test2 S73IAT). o|w] &
A Z7& distance 5mm, adaptor type circle, plunger ¢
50 mm, table speed 120 mm/min, deformation ratio 30%
o] Ao 2 3} 7% (hardness), B4 (springiness), 57
*J(cohesiveness), % &/ (chewiness)Z} 717/ (brittleness)<]

o= verhich.
9. ol BSZAL
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el NBRE e & ‘i}E*] AT QS A+ thE
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10. Eﬁliﬁﬂl
SAANE AL BE AL Ais 39 AHdE S
7474 5 33] Nkg st A HApo® Wrrdde] 5
Alx2l= SPSS(Statistics Package for the Social Science,
Ver. 14.0 for Window) packageE ©]&3}53, EAHEA
(ANOVA)Z Duncan®] th5H$ A8 % (Duncan’s multiple
range test) .2 A4 oS A

M. Axt gl ot

h= =

1>3} e}, B|gh e R S 10.25+0. 15%, Zhy
lo- 8. 23ﬂ:0 11%, ZAAL 526+0.03%, Z3E-S 6.72+
06%, EFFEHE-S 69.54+0.42% ©|QJth. =4k Bigle] R
Ll *‘ﬂ S A H|Fele] A9 ko] 6.23%,
5] %0 5.71%% YER O™ (Bae & Shim 1998), H]3} 4}
AG ZAF 235 7bzt 527%9)F 2.72%% B
of(Lee 5 1996) & Aol A& H|TpSle] ez g
o Ao7 ALREU

rlo

Lo o o S X

oY
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2 |:I:Io|

T R && <Table 2>9} . thwa}
vlaE Y H7EERe] EEERe Z7F 78.01, 81.10, 81.40,
81.60 E 81.65%2.% H|uiio] Hyigko] Z71e== Z7}

<Table 1> Proximate composition of Loquat leaf powder
(%)

Moisture  Crude protein Crude lipid Crude ash Carbohydrate
1025+0.15"  823+0.11  526£0.03  6.72£0.06  69.54+0.42

DValues are mean=SD (n=3

SISt TR 82 R Wk ofE Fo] 84 o
7‘<__,_13r,1r ;quol—;dg] @—a‘okoﬂ ]2 A o]
1960). ¥]3} &S Hrtsied =
2>9} 7ho] thEate: 189.78%° l o, v}
=7t 7l met TR 2EE Sk g Halth
3 H(Jeon & Kim 2006), F=+3(An 5 2008), mjAo]
(Jung 5 2008), M$(Cho &, Kim 2009), ?7]7\}(Park
2010) 750 739 Hrbde] S7FEE T 8ol 57t
H AT BarE wpel o] Mgk AES HelEd, o=
Al o] H7pE FRe Baeds gl =RAe] HAvt
HAAA7] Ee2 Bk 4, Choi 5(2000)% Chung
52000y MAE2L] H7Pt ehiide] Sarde] MstE Fof
HEgo] YQolra Hrteko] 271848 4~8o] ZHAsity
B o, =3 52715 (Park & Jeon 2008), ¢ °1E

2h(Park 5 2009), TZ(Kim 5 2010) H7}e] A9
fo] oA H42 uel B Asihe OE ZTS o
Wt

3 ':I=io| p ’_ZE = al Et

Hlgh 2 A7 559 pH, 4 % E%= <Table 2>
of et ule} 7t} F7e] pHE o] 6.122 7 =
tom, Hlu} Bk 7} 50] S7IEE 5.99-5.842
ol 7tAade AFFS HTH o]E Bl¥} BES T80
A7rste] FZole FFolA AR 714kl ofst dgo=
Aztem, ol gt A= F71A; S (Park 5 2010)2 4
7 FZ2E(Kim 5 2012)¢] H7lgo] Z7138452 tZzo
Hlgll pH7} oA o2 Zadivhs Baete 7H& 73kl
Th WA 0 2 pH7F W2 AFo] W g3t soug H
g F2 JA7PE 5 A el Eee = S
Ao g Azt FAEE txTo] 0412 7P WA vet
1/1—01:':] H]E]— Hulo 7(47}31:0] =712 X/\]q:7]_ 0.44~
0512 37l A4S Bt 75 &2 gee &2
°] 0.46, 0.7% ]JJr Buk Yy TRl A9 0.682 7Y =
o vlg} B A7t o] HETE FA UERTE H|9

=

|

<Table 2> Moisture, Yield, pH, total acidity and turbidity of the tofu added with Loquat leaf powder

Samples” Moisture Yield(%) pH Total acidity(%) Turbidity (Abs)
Control 78.0120.132% 189.78+0.15 6.12£0.15° 0.41£0.01° 0.46=0.10¢
0.1% LLP 81.10+0.15° 191.08+0.18° 5.99+0.10 0.44+0.02% 0.49+0.21¢
0.3% LLP 81.40+0.15° 194.14+0.21° 5.89:+0.08 0.47+0.01° 0.57+0.31°
0.5% LLP 81.60+0.21° 196.46+0.41% 5.86+0.03° 0.49+0.02 0.55+0.35°
0.7% LLP 81.65+0.25° 201.62+0.66" 5.84+0.01° 0.51+0.012 0.680.55

DControl: 0% tofu added with Loquat leaf powder
0.1% LLP: 0.1% tofu added with Loquat leaf powder
0.3% LLP: 0.3% tofu added with Loquat leaf powder
0.5% LLP: 0.5% tofu added with Loquat leaf powder
0.7% LLP: 0.7% tofu added with Loquat leaf powder.
DMeans of triplicate determinations+SD expressed.

9Values with different superscripts within columns are significantly different by Duncan’s multiple range test at p<0.05.



524 BEREFEXCLEEF Vol 27,No. 5(2012)

U Hbgel ZFRE ] mAdAE T A &3}
w7 Fal AR o At FRE FHEA] 1T Hg
A7F g F7MNZ 10 R Holw, o] $H FH(Jeon
& Kim 2006), 28 FH-(Min 5 2007), S5 mjAF
FH(Jung 5 2000) ¥ 4&I} FH(Kim 5 2012)°] tigh
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el = LakS 49.129.9™, A (redness)E& UER=
Fo 322, B (yellowness)ES LFERHE bk 18.701%1
t}. 3HH, FHo] Wi (lightness)S YERHE Laks tizo]
772602 7P =4 vERe ™, vlak &2 0.1, 0.3, 0.5 %
0.7% ZA7HES 7F2; 7024, 63.43, 59.53 2 50.830.8 7HA
sl folgh 2ol e, ole H|v s Ao =R
A Blgtel A feE Aol sl wrle] Frrt wrolA] T
o] o] o FA = AR A7t 2 dAie H
7} FF(Jeon & Kim 2006) ¥ A 7t FH(Park 5
2009)014 thRFETE A7REA Lgko] AAsiiths 2y
9} v]S=ElA T A E (redness) S YEM= aghe 2]

(I 1= P

M 4z

&

Hefo] A10] Beks welew, folsHl fhashes A3
S EAHp<0.05). 3= (yellowness)E UER = bk

<Table 3> Hunter’s color value of Loquat leaf powder and the tofu
added with Loquat leaf powder

Samples” L a b
Loquat leaf 4o 53001 3224021 18.71£0.25

powder

Control 77.26+0.182%  3.12+0.51° 11.85+0.11¢
0.1% LLP 7024+0.13®  -0.42+0.41° 15.29+0.15%
0.3% LLP 63.43+0.12° -1.25+0.32¢ 18.13£0.31¢
0.5% LLP 59.530.05¢ -1.76+0.25¢ 20.88+0.36°
0.7% LLP 50.83+0.02¢ -1.92+0.15¢ 22.55+0.41°

DAbbreviations are the same as in Table 1.

DMeans of triplicate determinations+SD expressed.

9Values with different superscripts within columns are significantly
different by Duncan’s multiple range test at p<0.05.

Zo] 11852 7MY e FX& YEil o, vjg 2%
0.1, 03, 05, % 07%= 7kt FHe] bgkel 15.29,
18.13, 20.88 & 22,552 FojHo=R Frlsle] FAET} =
oX= A= Bt Kim 5003y Fz2dg} F5E9
A7 TR SVESE L WolRE WhE, agke I
AasTtal Barste] -2 AEolquth A 2Fe] 7w
g, s, Ass, Y 52 AAsks $8% 84 F 3§
Uz2A o= Al 7|55 HER o] §E Tt 2
A7} 7154, 5 Bl 58 Blo g WrhE
AAM 2ol st #A4lo] F7Fekal Jth(Kong & Lee 2010).
<Table 3>o|A] H]g} S Hrist FRe ot F7e) o
2 S48 YepBE 9] Tk wlel FHe] 7|5k
FEFS v Zoz AR,

o0

2 e

5. F59| =X

H|3} 2 H7bRS gt Al TR 237 54
A= <Table 4>} 22t} A3 (hardness) thzHT} H]
I 7} o] SRS ATt SRk <Table 2>
off AAlE wie} o] wlml B HriRke] TS T
o] FEFFE F7sle] T4 Ul
Eretal AaAdo] Frke A R
ko] o ZA Zg3 Ao FAkHEn) FHo A
fr W 2R T, A TR 2 AN, O e
I 24, A¥x1 ol wt 24 dFE etk (Park &
Hwang 1994). 52} T3 (Jung & Cho 2002), &o] T3
(Kim &, Choi 2008)°] AN E H7tge] S7Hdrs A
argo] STFsIThAL st 2 A Aol -2 el
ek A (springiness)?} -3-74d (cohesiveney> Y|} ¥ 7}
Fol S7rdTE st R4 (chewinessy> H| 9}k
Z0.3% H7kre] 7P =4 v e, 71312 (brittleness)
< HlI7IEe] S7kek SUehe S BAlTh

6. 2| TSAAL

Hlgh 22yl mE FHo] BeArE AAs A
+ Table 58} 2t} & B4 F A (color)S thx-9
79 23003104 0.7% A7} TR A 3.50+1.252
FEHA =4 el b9} Be] Hrlee] BE4E e

<Table 4> Texture characteristics of the tofu added with Loquat leaf powder

Samples” Hardness (g/cm?) Springiness (%) Cohesiveness (%) Chewiness (g) Brittleness (g)

Control 2.54+0.122% 90.42+0.51° 64.66+731% 575.66+3.12¢ 52.47+3.14°
0.1% LLP 2.83+0.15°¢ 82.35+4.70 50.97+5.40 493.05+8.16¢ 40.20+£6.25¢
0.3% LLP 427+0.25° 87.42+43.62° 50.39+£7.91° 824.39+13.23° 4547+121¢
0.5% LLP 4.40+0.32% 86.34+3.43" 45.79+3.70¢ 727.2146.22° 62.31+4.10°
0.7% LLP 4.49+0.51° 82.45+4.10° 46.69+1.32¢ 775.67+5.71° 64.49+4.15°

D Abbreviations are the same as in Table 1.
DMeans of triplicate determinations+SD expressed.

9Values with different superscripts within columns are significantly different by Duncan's multiple range test at p<0.05.
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<Table 5> Sensory characteristics of the tofu added with Loquat leaf powder

. es) Appearance Flavor Texture Taste Overall
ampies

P Color Sleekness Roasted nutty Hardness Springiness Roasted taste Preference

Control 220+031° 3.80+0.23° 2.50+0.11¢ 230+1.10¢ 2.90+0.11° 37240212 3.85£0.51°
0.1% LLP 2.40+1.10 3.50+0.22° 2.90+0.70° 3.10+0.81° 3.30:£0.20° 3.65+0.12° 3.70+0.12°
0.3% LLP 3.10£0.31%® 3.40+1.31° 3.30+0.22° 3.60+0.15° 3.50+0.22° 3.63+0.10° 3.75+0.20°
0.5% LLP 3.30+0.12° 2.90+1.25° 3.50+0.11% 3.80+0.13° 3.10+0.30% 3.40+0.25° 3.50+0.61°
0.7% LLP 3.50+1.25 2.60+1.10° 3.10+1.02° 4.10+0.12 2.70+0.21¢ 3.25+0.22° 3.40+0.15°

" Abbreviations are the same as in Table 1.
DMeans of triplicate determinations+SD expressed.

9Values with different superscripts within columns are significantly different by Duncan’s multiple range test at p<0.05.
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