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Effects of Catechin Concentration on Oxidative Property and Sensory Quality of
Bread During Storage
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2. Institute of Culinary Technology, Jiangsu Vocational College of Tourism, Jiangsu Yangzhou 225000, China)

ABSTRACT: The work aims to study the effect of catechin concentration on the storage quality of bread. The effects of
different concentrations of catechin (0%, 0.025%, 0.05%, 0.1%, 0.2%, 0.4%) on the thermal property, specific volume,
sensory quality, sulthydryl group, oxidation stability, free radical scavenging ability, color and texture of bread were in-
vestigated. With the increase of catechin content, the specific volume of bread first increased and then decreased. The
specific volume of bread with 0.05% catechin was the largest (P<0.05). During the storage of 1-5 d, the sulthydryl con-
tent, peroxide value and thiobarbiturate value of bread gradually decreased with the addition of catechin, while the DPPH
free radical scavenging rate and the ABTS free radical scavenging rate gradually increased. The addition of catechin im-
proved the antioxidant activity of the bread. Catechin can be used in functional breads.
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W o e A E A 1 B A AR B SRR T e T A Y
W 45 2t DA T B v T A 5 T
Z AR A PR, B 2R EY s,
A L5500 WIUAE S FIBE RS S5 90505 , A 5 T,
ILZEZEAE R Z W —Fh, [ IZ A T A S R AR
dr, BT . B Bk DNA U e
SRR, HARGRMPUELRESD . BT A,
JLZS 3R T 55 T A AH B e T A5 1) 45 ) R T AT 1)
P . Tian VR B, RBILXARXEE T MRE
( Epicatechin Gallate, ECG ) filE & T IILARKE T
fRlE ( Epigallocatechin Gallate, EGCG ) HuAR{EF4+
B S AR E 2T U B R M 28 454
FECE SRR E AT T AL, X
2 PR Y LA 3R BRI B v T A R B T R T R
EHS
SCHp g ] R A S IR TR E R LA R

XTI AL IR BT . LRAS L R S BT T e, OF
WEFEAE A ] (1~5 d) BIJLAS 2 X T A 5 2
& k18 ( Peroxidation Value, POV ). FiftE HLZi&
( Thiobarbituric Acid ,TBA ) {&. 1, 1-—ZKI—-2-=F}
FEZME (1,1-Diphenyl-2-Trinitrophenylhydrazine, DPPH )
HHIETER R | 2,2 B A - (3L BRI Eme ik —6—
i1 ) (2, 2'-Azide-(3-Ethylbenzothiazolin-6-Sulfonic
Acid), ABTS ) HHEIEIRAE . AR BT A 5200
T 5 5% L2 28 0 T I AR P 1 s ), A i 5 D fig
At 2%,

1 KIE

1.1 #MRE=R

FEAR: B R S AR, R F s AT AT
2R A R, KT M RN, TRz
B, HEERE RN A R AR S Hid dhas wh, np
FE R AR R I A FRA A 5 s iR e LR R (4h
JE=98%), GMEMHEREAR; b8, REETH
BB A RA R ; =H MR, EAb . FiRE
Bk, OWEE. R . A, BShaEral, MR TTIE SR
DX R A A 28 B 5 o

FEALAY: KW-60 #5, U ZUREZRA A ;
TA1 BRI, AR AT 721N/752 5480 LG
SRR, EAEALES AT 8001 B L, A iE KRR
BB H AR A PR R NR10QC =ik B 2243,
R RN ES A T 5 TD200-3 K-, hBH R AL ES >
A3 F1200 SCE = ALbpL, TRYINT & Bk R 5
HIRAHE,

1.2 FHiE
1.21 HEWNEARBRAFAREFSFIZHE
AL B FEACTL Ty . = A TRIRY 250 g, 7K 150 g, i

BekE 5 g, EPHE 40g, th 2¢g, WE 2, ALK
R Sg, Bl 40 go MALA =T 20 A
FITH AT — I8k — 2 1 F BB — 55 10 K - it —
S ESRB >R - Tk -t LA ZE T AL A il
AE R 8 S Far 25 O g S 6 v L R ksl DL R
AR,

1) BiR . FrmANFERINERJILEE (0, 0.037 5,
0.075. 0.15. 0.3, 0.6 g), = AiEkY 250 g, 7K 150 g,
HEEERE S g, dURbHE 40 g, Eh2 g, WHHMER 5 g.
X 24, HH 40 g, B EREURHES)

2) HHASIE. fEETA MR (BRESHAN ) A
AL, Pk 20 A JCRREZ 5% . B S, EEIEE
T FER,

3) BRA . BERL A TH A1 & 20 min,

4) ZIRMER o % 1 A i TR AT 40 4 o — g
PLEBR RS, eI FEI RS, 76K BEFE N (35 °C,
FXHEE 70% ) & 50 min,

5) 1A A TR AR A, KR EE R
180 °C, N kiEJEE N 190 °C, #5%H 35 min.

1.2.2 SLIGARNEIT

FR A R P A ) S s A ke ), 22 SR A L
ARSI S BV, BEIOLZS R A8 0 & 8 A= 1fi
B 0%, 0.025%. 0.05%. 0.1%. 0.2%. 0.4%,
I A= T A 9 22 s A S A BT (e . B e o B 2
A —HATME LA RBE T 59— 4 T
(1~5d), MEHELY POV . TBAH. H It
[4:fE 7 ( DPPH Hl ABTS ). {0 FlJE A4 .

1.2.3 HEEETRRBERSH

HF 10 mg A& TH A H I 725 ASHIR, A 2R
RPN, N 30 °CHFR, #HFHEHESRE 10 °C/min
THEZE 100 °C, LAzs T3 A28 [t g,

1.2.4 HEELLBFHNE

HRA S AR vk, IR, RA/INK B

Py 2y, #Hexl (1) IR A
\Y

C=— (1)
m

L. CHHE, em’/g; V HEHAIAER, cm’;
m oML, g
1.2.5 RBEIFMHRIESIRE

%% GB/T 20981—2007 B PEM L, B hilir
(RITE A AR VA A1 30 min, SRJEHT 12 ABEE /NI
REMALERTE R T PR o A TEM AR eI & 1 T
N, IR (2) HEA S Y

Y = A x15%+B, x15%+C, x15%+ @

D, x25%+E, x30%

A Ay By, Cou Doy En (n=1,2,...) 7513k
INEPEH TR



<122 m % TR 2023 4 7 A
x1 HEEBRETFMRE
Tab.1 Criteria for sensory evaluation of bread
WA H Ganlch PE bR E
20~ 14 NS5, &6, TEENS
(A’@f%) 13~7 ARG, G, RHEERS
6~0 BFEAREE], AERA . RARE
20~ 14 MK, ALY, L, TR EE
(Bfﬂi‘w 13~7 BN, WA, RAAR, IR R
6~0 AN, Sk, SRS, SRR B s A A f
20~ 14 SR, JoRBBE, TR, Fi
(Cf*/’ff%) 371 Boete, DUFRIE, DL
6~0 ROUPHRS, AiE B Est, AR E
20~ 14 A AR AR, JCRK
<D,EL;)§%> 137 L R o VS0
6~0 AW W AR A R, BHRK
20 ~ 14 AEGE A TR, AR, R
(E’Df‘#’j%) 13-7 BB Bk, TUREE% . BV R
6~0 i, Fi, %A
126 BEZESEHNE IR 80% ) AN 0.25 g MK T, 7EIHIRE

M8 Zhan S i E R SIS &, IS
Mgk, B 2.5 mL ZZ BN 50 mg R AY TH A8
K, IFAE 25 CRYTEIRIR s N 30 min, 7Ei
FHOMA 0.025 mL DTNB ¥ ( 5 mg/mL ), JfF 25 °C
TEYR IR P rp W 30 min, 250> ( 4 000 r/min . 20 min ),
B EWER, T 412 nm A0SR GE . FE BRI
PR A I e X B 0 A S e A T T .

1.2.7 EEISELHEHNE

T ad E AR E( POV )RS E £ % GB 5009.227—
2016 75,

1.2.8 HEEREHELEEEMIE

RE Wi EALTRE (TBA ) BN E 2 M g g 45116
Bk, K S g mAMAM2 mL =2 (10%)
WWRA) . B0 (3500 r/min, 5 min), H =& JLMR
WK S WERZE 25 mL, AN 10 min, 4%
B 2.5 mL W AT TBA M Tl v, Jf 528, 16
95 °C/K ISR INF 50 min 5, F£IE 10 min, £ 532 nm
AEIEWEE, #%28 (3) 1155 TBA {H.

B= A, x41.5 (1)

A B TBA {H, mg/kg; Asyy N WAE 532 nm
AEPWSEAE ; 41.5 M EEEETHS TN R 03 R A
1.2.9 mELSBEHNE
1.2.9.1 $EERH &

P TR, IR RS, B 5 mL HIEE (AR

a1 (37°C, 110 t/min) KN 2 h, $RJ5#E7 30 min,
JEBL (2800 t/min, 15 min), BT &AL,
1.2.9.2 DPPH H 35 BRR A9 5E

DPPH [ Hy 563 [ R A0 /8 2 % 38 B VT Oy
%t 7. % 3 mL #2HUE A 3 mL DPPH ( 0.4 mmol/L )
BIRAE, fEREAL N 30 min, T 517 nm Akl &= %
Jt{d. DPPH H M3 RRFAIFE I (4),

C;D)XIOO% (2)

PD:<1_

K. Pp iy DPPH H B %, %; C A3 mL
FEHG 5 0.4 mL DPPH %R TR A W B ROGE ; E N
3 mL /K Z S 0.4 mL DPPH ¥ [4TR & 1Y 5%
fli; DA 3 mLi2BUKS 0.4 mL Jo/K ZEERIIRS W
W A
1.2.9.3 ABTS [ MG R AN E

ABTS [ 2R3 bR A I 2 2 % il 5 45 45
kAT . % ABTS % (6 mmol/L ) 5id# MnO,
SR, BUCIEWh ABTS JRUk, FiBeJE, JF7E 734 nm
A E WOGAE, NOEIES 0.540.02, B 2.4 mL
ABTS Ji 5 0.8 mL $EHUR 78 701 AT, 76 SRS Ak ) i
6 min, JfT 734 nm &M OE(E . ABTS H H T
BRI (5),

P, =(1—g)x100% 3)

AH Py~ DPPH H H13E1E R, %; F 4 0.8 mL
EUK S 2.4 mL ABTS AR SWRWOGE; G A
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0.8 mL Jo/K ZBE 5 2.4 mL ABTS JEIK A9 TR A IR 1) T
JH -
1.210 EEEFNNE

2 M8 X1 3 A VOV ok I AL B B . R A
MU@CE%EQ%&W%KEWﬁNEE@%U\

*

a.b.
1.2.11 EEFERAENE

TR0 S5 K B 2 22 2% F B Sy . W4T
I, %5, @k 2 ecm 9H, BRI S5k, K
N F1R 0.05 N, #HE N 2 mm/s, ZBIEEH 50%.

1.3 HiE4bE

Bl 4359 A Excel 2019 F1 Sigmaplot 10 #E47
AbFEANE K, FIEAF Statistix 8 AT I EH T

2 HREHW

2.1 ILFEZRNEEREEN R

2 w9k ( Differential Scanning Calori-
metry, DSC ) & — R it IS AR A0 R A7 2 P o 1 1)
FAR, AT LA E VE M I AW KA A, R fE iR, €
et E L LA R G INEXT DSC A5 I
20 JLAS R T 050 0.1%41 AL R 0 R R | 16 (E
TREE |« S5 SRR FE RS (B X5 /N T X6 B2 A X A, R W
EILRRF RSB 0.1%0), WM ESML. HT
Z RIS 1 kA T EEIE R NER, &
SVE K WU 45 KA 72 TE Wit B v A2 BIBH AR, 75 5E #
Sy TR EE SRR RSN, R R T TR ORI 02 ik ah
% EGCG H/hETek Z e, L& EGCG MR
FE 5 A T MR TE 45 4 =2 () 8 i K A ECAE B s, /N
ZUER 5 EGCG MYIRA Y FHZS i 2 B mH ™, el
FEM TR SER 0.025%mF, K4 (E 5 2 okl

(15291J)/g), BF (P<0.05) & TX B,
FRUTER 2 AR R JRRE LR R RS
A A TR 2CE, B0 T 1l & 1 R 454

P T R LS R, SEUm A Y JL2E
EHEEECN 0.2%F1 0.4%KEF, #AHEZE (P <0.05)
P, XATRER IR R E S, it S0 550
AMIEAEA, BT 3R M2 s K ER, Bk T s
F1e o fige 20,

2.2 ILFEZRNEE L AR

AE T BCREAR R B 25 PF T, HO A 2 5 ) T A P 2
ZUREUE e 1 o, Bl LS L3,
TR0 19 FE A5G KR /N o 2 LR 2R TR RO
0.05% N, THIf LA IR B AR fE, R MU NI &)L
R T AL . BRI A R AR TS A CH
BUARIEHRY CH-n B, JLRRBRIE D 2~3 D
CH-n BB 1 MK T, | MW TR 52
ANVERY > TAREAER], A3 vE M A K G AR IR o, U
By BURL K R IS, Ak Sy I LR R, T Hb 7%
BWREAL, X SRRM PP A R — 80 ILAR
MBI RCR T 0.1%0, JLZRZRBRG Tk 0172
] A fih, 22 WU A S A WU K P AT R BE AT, Dok
55 7K 5B RS A, WH TR T I WK E
K7, PR s e i LS RN T IR AR, LA R
MRS LA EASREN, ERERmILE R SR m e
M ELA, O TEL Y A R

2.3 ILFEZEVNEERE MmN

mE 2 Fis, mAREUE RS LS R IR R 2
W, e EART, A S AR AN AR
FRJLARE, maras . B, D&, GEnS
AN 3 Fron . B 3 ATAL, LA R AT AL AE FEE
M, EPERIIRAIE BT X IRAL, X RER T
ILZRZ N T AL B R AE &= A AR, 78 LR R
(ISR 0.05%, THAAMNE T . F 0T
PSS Y, (AL A) o LA W i 4568 2
0.2%M}, AL L KT X AL M HAb Ab B2, %
W T R AN IR Sk . ALY AT . SORRIE I 2
PRLLZS 28 10 T 0 356 5 T A 3 1 e b 03845 5, B

®2 ILFEZRXNEERBEHIME
Tab.2 Effect of catechin on enthalpy of bread

ILE R B 80 % LI IR EE /°C (B TRLEE /°C SEHR E/°C KEME/g
0 29.91£0.15° 38.2140.1° 92.75+0.25 33+2.24°

0.025 30.23£0.19° 73.76+1.73° 95.57+0.03" 152.91+6.5°

0.05 27.96+0.02° 73.3343.04° 95.68+0.13" 88.93+0.27°

0.1 29.46+1.47° 34.17+4.44° 36.63+2.41° 26.85+3.47°

0.2 31.79+0.36 72.5142.32° 91.91+2.44° 69.58+2.76°

0.4 29.11+0.98* 45.91+7.81° 91.94+3.77° 85.33+5.57°

IE: ARFERR2EFEE (P<0.05), TEM.
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> T, 24 IEEHHAPHEENEERESE

N s SR
= O G S 5 T 5 2 0 R 1 2R AR L
2 207 B DR A 1 R AR R AR A 1 D RS E
& 151 J5 WS L EAR 0 BR oy Z WA AR TSR, /)
200 22 TS P 11 42 4% 3 19 RS 2B 1 IO 30 2T IR o
B, AR — 2L s A P s OB, DS B kY ]
03 D422 2 e L R P A A7 0 4 2 g P A B
0 B Lo K B RN, JiF B Bt AT TR, L

0 0025 0.050 0.100 0.200 0.400
JIZRRBRIEU%

P LA T A L 25 1 52 )
Fig.1 Effects of catechin on
specific volume of bread
e ARFHFRRZEREBE (P<0.05), FEHE,

0% 0.025% 0.05% 0.1% 0.2% 0.4%

P2 AN B RS L2 2R A T 60 A 4R T b 0L

Fig.2 Cross-sectional appearance of
bread with and without catechin

HYP
—n LR RE 0%
o JLAE R S1$00.025%
A LA E R 410.05%
v LRRRES0.1%
* JLAEEESE0.2%
< JLEE TR 5500.4%

P23

B3 JLAS O AR F BT A 5 )
Fig.3 Effect of catechin on
sensory quality of bread

BT R, SR T T A A R R, B T A
AR BEE LAS E B AR S, AL p R A
AR BT RAR, FETRINE N 0.4%F0F 43513k B F I
{H 8.5 73 F1 10 43, ULEHUES N BT & 73500 0.4% 19 LA
RNy, MAFREAR . KR, HA DIk
FIRREE 2 o X 0] e 2 a1 9 22 B AS ) T i Do 2%
B A RS, SRR ALY TR 22 . 2 B IV, o
I 2 T A8 S L 7 i 1) — BB i R
AL, WA RA . KUK AN Y ]
WL, T8 A LA 0T LA A A A R, (B
I B 1 L2 R A WA i A B J TR BT B
KR,

WA MM HA G, Byl I R, JT e
TS 58 MR FE RN, FTRER K ILASER 1R PR R
THILIER, FEUFEFILM SR FEP, kg, L
REMPUAALRE TR TI57 & 50 L R BB I &
HH EGCG Fl ECG Mt b TE MR, LA &R
B BT AR A RE ) PT RE S W ASE 0 1) 3 125 S B i 2 T o
M 4 Hal LI F], BEE R ] RE R, X R
FOUF S #i Ak i M 1.94 mmol/g #9% 3.19 mmol/g, 3%
TNT 29 64% ., W BE G Ve T ] (%) 14, T8 7 %) 19X 4%
SERAR 2% o IR PN THI A R VPRV AR T R A T AR
P, TN, B TR S, SRR s
Frm Y RIILAE BB 1 5 1 M 25 254, 4E
ST i B S A B

U EFREA% LS EREE0.2%
3.5 | EJLIRFLSY400.025% B LA R TR 5140.4%
LA R A4 410.05% a
30 T LR R RAM0.1%
2 25| c b ab a
g q a a
= c a
é“ﬂ 2.0 | d b b ab a
o5l c db b
B © a b b
‘EE (4
& 1.0 d c
05}

[lac FingLail!

P4 LR O B Ak 5 i iR
Fig.4 Effect of catechin on
free sulthydryl content

25 IJILEZXEErEIERN POV ERR M

POV i & g 4 2 E AL F= W i ds b, Ll
Wi w1 AR R fe A R, B 2 A A
EAcYy, B ERET POV, HLRE X WIE i E AL 2
JEBS — gk Ui, POV {EMK, A% R I ™
FE S T, REE AT ] e, EaR POV {H
S A, FE Wi 7 8 TL T 38 I 5 T N IV 4 2 < T
WAR . WIPNE AL (it Ak ) ARE,
W BERURR, T RE K AR REAR, AR AR IR
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AR, A LR FOXT LI P AP TORUBR i S R ) < 125-

RAY (s . B, FERIES ), SBOHM G LA
AT L PR TR POV B JLAS Z &t i1
B TIERAS [F] R BE b T B . ARV 1R, X R4 T
i POV {E-} 0.015 mmol/kg, JLASZFE 4L 0.4%
LAY POV {E-M 0.008 mmol/kg, 5 %F B4 ) POV
HAHE, FRET 20 47%, LA R i H POV
(ELAENY B E] PN P 388 o ok B e 08 . AECOREE S R,
Xif BE 20 [ 43,19 POV {E 4 0.045 mmol/kg, JLES &K i
I3 0.4%ZH T ALY POV {E K 0.029 mmol/kg, 5%} i
41 POV {HAMILL, TFE T2 36%, XLELL5HRW, 1Em
AP IIULAS A Bh T o R IR IR, B Lk I AL AT
iR R B SRR, IR T AL G R

) EEREAS0% )L E RS 10.2%
0.05 I o L B 10.025% )L R LY 400.4%
2% R R 43 400.05% . a
= 0.04 | LR FE A H0.1% b X
on a
i: c b .
\E/ 0.03 | q ce b .
@ cc
ﬁ 0.02} 94 .
) Cee d d
0.01 | e

T3S T /d

K5 LA RN HAL i A A E 2 R
Fig.5 Effect of catechin on
peroxide value of bread

26 JLEZRXEEEEARN TBA EM N

TBA fHJ MR 5 B E LR . TBA {Hs,

F R 7 AP R TR ™ F DR P G i R 22
WK 6 iR, &4 TR TBA {5 & 55 I [H i 4E
Kmide A, FBAmE AR b SRR B IR . R mILAE
F ALY TBA {ELEN A 0] P9 i iy, 8 U 1 6 76 i
TEWIRITE B A B Ak o i K = Ak AP0,
WhILZE R HALE TBA HI AR T, |
T B2 /INF X6 BRA . JLAS R AL R g o S8 AL =)
TR, BEEILRZMINA, AR TBA {HiZH
W TENECES 1 RKmE, SR Rt TBA i
4 9.74 mg/kg, JLAEEFRITEL 0.4%4H TH LR TBA
B0 2.23 mg/kg, BXTHRALTRE T 20 77%. X S2E R
FW, TEH A R Hl & AR S R T, LSRR T i
W, A R HA ] T A A R S AR T R A e,
TR AL RE S . WFR R, LA KRR E S
EEET, NSk A L, W ofH g T A
Pl R i Y [ R A X 04

2.7 JLFEENEEIEH NIRRT
JLZEZEX DPPH [ tiETEBRARA AN 7a P

20

.| R R RS 0%
18 r LR Z FRiE404100.025%
16 - ) [ 2 & R4 $70.05%
LA E R AS400.1% b
14 - w2 R TR 500.2%
| w1 500.4%

TBAfE/(mg-kg™)

T3 el /d

K6 JLAEX TBA {0
Fig.6 Effect of catechin on
TBA value of bread

7N, JLZRZEXT ABTS H IS BRR A A&l 76 iR o
DPPH ZBEATRAE 517 nm A FFAEME, 4854t
SEALFI WG R, AT LS e 2 I e S A PR
A1 7a RTLAFE H, BE TR ] A9 2B | 162/ DPPH
H S IR RSB TR LR Z A DPPH H 3t
RIHAST X R DPPH [ H 5%, il Wi L2 &
REdE LR Z BT E AL RE F7 o 3 T e DR DR Hh 5 A A
i S A B A TE Y T, I HL AR e R v & A
TR R, KA — R PR TEEE A Ta
ALAL, B LR Z B3, i [ L iERREE s,
X 5 Mashkour 545 R —3, ILASE B 36 14T
=34~ Rl 345 —— 25k C 3 3 I E TR
FEH, DL R A BREY 5 AEHT T AR IR B R LR,
‘©5 DPPH H RN, A TREMNAAHRE, 5
A R A 2R R T

ABTS Z—FlUK-EEA R, #attn) ABTS HH
BAEAPURAY (ISR ) FELERT, BOA IR TG
P, BT IR RS AP T,
K 7b AT RAEH, JLASE ST ABTS Al G FR
Wi R4 KBS DPPH — 3, 7ElV K 1d i, JLA R4
1A 5 % BE A T AL A e, HE ABTS H i BT BR R 0 3%
fem (P<0.05), RWILARAmBMAE, fErT
H A 5L s PSR AL RE 7 o X T RS LA R R
B 1A F5 14 ABTS 40454, A=l 1201 H
Fes SRIG PR A L5 55—~ ABTS H H3EFHE T
N, AT 2 A, IZOR LA EXT ABTS H
FFE AT BRAICR DY, phab, JLAS ZREI T e ks B %
5, 5 ABTS A KA RN, B SHRE SRR B
FR3E, b s e Y

2.8 IILFZEXNEEMEBNBFNIN

AN[EHe s LA 20 AL (O3 OS2 AN 3R 3 iR, 18
7 1 d B, SXFREZHA L, JLAS R U= R 0.05%~0.4%



67.90+5.35%

- 126 - f1 %% T 72 2023 4£ 7 A
2R R E0% LR FESS0% LR R 880.05%
100 LR R B 50410.025% 70 EJLZRR TR S340.025% LI & F#43470.1%
< 2 LSRR AM500.05% a aa LR TR AM0.2%
£ 8ol b LR R R 400.1% X 601 a LR R RS H0.4%
& c aa LT SM0.2% 3 aab
i B LR R EAT400.4% & 50+ aa
W 60} .2 = c c aa
= W 40 + d b b
{m b a g d
E 40 | b a @ 30+ € <
C ¢ m C
a f] ¢ d d ¢ < 20}
20} d R . d
g e® 10t d
PR Rl /d a6 210N VG|
a DPPHF 3 H5 IR b ABTSH LR
Bl 7 JLASZ X BT S AR Y 5 T
Fig.7 Effects of catechin on antioxidant property of bread
®3 IIEEMEEEFHEE
Tab.3 Effect of catechin on color of bread
LR a4 2y
5% B[] /d L a’ b"
1 65.11£6.97° 11.553+3.249° 33.730+4.109%
2 65.31+3.90° 10.993+3.718° 10.993+3.718°
0 3 70.55+9.36% 10.993+3.718% 28.673+5.146°
4 65.34+7.65% 9.053+5.470% 23.09+10.238%
5 56.27+2.12% 11.053+3.082% 24.09+12.082%°
1 69.06+2.13% 7.217+1.684% 31.733+0.694°
2 55.99+1.77° 5.810+1.881° 5.810+1.881°
0.025 3 70.55+9.36% 5.810+1.881% 24.957+4.238%
4 65.34+7.65" 8.547+3.549° 18.453+4.609°
5 56.27+2.12% 9.880+4.445" 17.453+4.615°
1 54.94+5.44% 14.923+0.568% 37.84+0.9°
2 66.26+4.34° 7.303+4.754% 7.303+4.754°
0.05 3 66.35+9.21° 7.303+4.754% 26.83+8.523%
4 59.50+12.89° 10.470£2.927% 25.043+2.926%
5 64.93+2.58" 10.197£1.302% 26.727+3.468%
1 60.90+3.55% 14.670+2.663% 29.946.279°
2 67.12+2.03% 7.633+4.961% 7.633+4.961°
0.1 3 70.37+6.78* 7.633+4.961% 32.657+6.13%
4 67.90+5.35" 7.353+3.782% 23.723+1.975%
5 68.39+4.83% 7.397+3.039% 25.423+£2.71%
1 64.57+3.11% 11.617+3.773% 37.253+0.265
2 67.79+1.97% 8.177+3.414° 8.177+3.414°
0.2 3 73.53+4.92° 8.177+3.414° 29.31+3.018%
4 74.24+5.17° 7.587+4.236° 22.707+3.15°
5 70.20+3.88" 7.590+2.166" 24.677+4.535"
1 56.27+2.12° 17.747+1.054% 17.747+1.054
2 64.93+2.58% 7.437+1.249° 7.437+1.249¢
0.4 3 68.39+4.83% 7.437+1.249° 27.843+3.101°
4 70.20+3.88° 6.160+3.086° 20.36+2.561°¢
5

6.873+3.364° 21.7+2.835¢
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Tab.4 Effect of catechin on texture characteristics of bread

L% & fabs
R EU%  BE/d B /N B /mm
1 41.61+5.25° 10.09+0.29*
2 73.67+3.33° 9.90+0.24%
0 3 69.96+5.10° 9.87+0.41%°
4 60.29+0.69° 8.59+0.08"
5 37.30+3.59° 3.1340.51°
1 32.49+1.39% 10.33+0.77°
2 62.37+2.28° 11.37+0.22°
0.025 3 68.75+5.37° 6.7240.47°
4 72.59+4.57 7.79+0.12°
5 32.65+1.48% 15.57+0.05°
1 22.28+5.37" 14.31+0.62°
2 23.24+1.35¢ 11.88+1.23°
0.05 3 65.70+0.96° 7.30+0.68°
4 67.50+5.39° 11.43+030°
5 36.69+1.00%° 11.39+0.30°
1 31.67+2.30%° 11.01+0.34°
2 27.15+2.19%¢ 13.68+0.63°
0.1 3 57.75+2.08° 9.0240.27°
4 63.12+1.50° 8.34+0.20°
5 29.07+0.56™ 12.13+0.20°
1 19.63+1.88° 11.78+0.06
2 54.35+1.41° 10.80+0.55%
0.2 3 30.73+2.98° 10.33+0.72%°
4 41.83+0.45° 9.23+0.60°
5 27.50+0.41° 12.39+0.02°
1 30.29+0.73%° 9.91+0.38"
2 34.11+1.73° 6.4240.19°
0.4 3 38.49+6.45° 6.9840.32°
4 63.04+0.41° 6.8240.12°
5 28.29+0.60% 11.3240.50°
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