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Preparation of Taro Paste Fermented with Lactobacillus and
Its Effect on Bread Quality
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(1. School of Food Science and Engineering, Jiangxi Agricultural University, Nanchang, Jiangxi 330045,
China; 2. Jiangxi Red Bud Taro Engineering Technology Research Center, Nanchang, Jiangxi 334000, China)

Abstract: In order to broaden the use of taro paste resources and improve its nutritional value, taro paste was
used as a fermentation substrate and fermented by Lactobacillus plantarum type TR22, followed by adding it
to the dough to make bread. Based on the changes in the nutrient composition of the substrate during the
fermentation process, the effects of different additions (0%, 5%, 10% and 15%, w/w) of taro paste on the

flour properties, rheological properties and bread quality were investigated. The results showed that taro
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paste fermented by Lactobacillus fermentation had up to 8.39x10° CFU/mL of Lactobacillus colonies,

5.21 mg/g of lactic acid and 4.96 mg/g of acetic acid, respectively, and extracellular polysaccharides

increased from 1.43 to 2.38 g/kg, with varying degrees of increase in amino acid content. The addition of

fermented taro paste enhanced the water absorption, elasticity and softness of the dough, and to some extent

increased the specific volume and air holding capacity of the bread, resulting in a softer state of organization

and a reduction in the number of air holes in the core capsule. In conclusion, the addition of Lactobacillus

fermented taro paste can improve the quality of bread, providing a theoretical basis for the use of fermented

taro paste in bread products.

Key words: lactic acid bacteria; fermented taro paste; dough; bread; textural properties

#3) ( Colocasia esculenta (L.) Schott ) X RN
FIy, RIMAN 5 RIZERAEY, BEEnSEL
PSR, S BUMARE R DAE SRR R
wVEm R e, B HEEE, W2 K9
bR, JUHOZRLIZEAEVR B AR . AN, T2
W REARIENER, W& RHENFE,
BAT RN SR, BT rEREAREREEL
4k, SMHIETFIKE, BB T HAEERJLPAS
Ve ISR A B i o, 12 T s
KL, #hEFIREIR N A, S AR
B2k S N 2 A SO R LIPS = S

o LB, FLRW A S LA FLR . O
SRR, XLETREY AR DL K e # v
7 A S AT RN 7 A KR T A
O T A AR T A A AL, BRI R A
Wk Aa 25 4 CIE S & BT N LR T 2 B vT LA
PRTE VA TR R, 0 AR T AT 9% TR DX 2 4 A
A5 1 G LA A I VRS RIS
VERIERE, TR R FLIR TR & 19 & L% 18 AT & T
FEPERSE MR, 25 SRR WIS I & 19 &2 3L AT DA
VAT PN O A8 TG P, BT A AR R, B T
TE P ) S R P R A o o 5 OV 7 T 7 A v £
S LR TR & TR R 2, e B RE 4 v v T 41
PR ) T BGE T AU . LAk, R TANE
LR T A T 5 T %o T 6, it JBE 5% W) 114 0 5 45 32 2
R, MMREARZETTAY . BR800
i R R AR RO, S T SIS I T S 1 1 9 i D
i .

HETI, AR le AT IR W L, JF
WA B A AR AL, RO FLER I A R

Ve T ) AL A B R i g, 0 T A g B A
AL RFIE AL AR, X TR 8 SRS R R A T 2
AT AT, LIS B 08 D v G et 2 i o =
PRI S0
1 #MEERE
1.1 #R5IRH

A AR SR BRI A R AR ; 20
A LA VLRV R A RA R FRbHE
i, HEE MY, TR22 BUMYFLATR : BULH XK
i R VIBHECA IR A Bl AR R A
WeRE . ZBREEREIRM AR AR SATEA : VLR
B BT A PR ST 2 W 5 PR IR FLAT R 15 77 25( MRS
Bigedt ). M VA EARA R AT IR, &
B FAINE . ZZZPRE . CRNE . RERESEARUMERE & .
[ Sigma A F], Frl AL G S b
12 =H5&

HVS-1000 B84 TAE G - 3N LA A BE %
A B FE-20x 8 pH 3. g4 ( i) A
BRF-18C BUL MRS : T N i 53 7 I8 2 i 3 A FR
AT ; YCD-1D BRUREA . 7N oA MR £ LA
HIEAFRAF; Waters 1525 B S5 850AH (351X
L ERFFEA R ; DHR-2 BURAY . 2R TA X
A BRA T TEE32 BIYHENE{L: &M Stable
Micro System /A F]; Farinograph-E B Fi{% .
A RLATE A
13 IABAEREBFENS&E

PEREAUBT . JORHE | DRI LI5S
LLZFE, WRERRMAPIFERE, KRN, R
IKZEA 45 min Bk, R IRGHF HLFE RN E
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FEfEA 3 0 1, FTHRMLHRIBEDE, A 10.0%0) b
RAA], B 1.0%TR22 BIRYIZLAF B EHAN A
37 CHEERFM PSR 12h, HISABEREH.
1.3.1 K 72 P g 74 A . pH (ECFN AT 3% 22 R 1)
5

. 10.00 g AN[a] A e (9= e 7E 90.0 mL Tt
WA B K HR AT, SEATRREER RS . 4% 100.0 pL
T ELUR R B A T MRS [EARSEAR 1 37 °C
K% 24 h, WLETARCER 7 10 A K AR IR T0 88

%% Katina 25V 758, 4 10.00 g A R
RIEAEJE A 90.00 mL 252 F/KIEA B HE 30 min,
1 10 min AL pH, 7] E MR ( Total titratable
acid, TTA) “} 0.10 mol/L NaOH ¥ ¥ i & FE it
14 pH=8.60 I}, THAEAYIE & A (mL ),
1.3.2  FLRR M LR

2R Tang Bl 7k, FREL 1.00 g R
HTR, A 4.00mL £&E-F/K, 784 °CTF M
AJ3% 30 s, MRBEWAE 4 CT 8000xg #.0>
10 min, HUE & FIEWGE 0.45 um JERE, HTF&E
OB AR ERE S AL A ORI & i R
TWEZAF N : Bcosil C18 4, AR 30 °C . %4M(UV)
e (P 210 nm ), FshAl (FFEE: 95%,
v/v). TislifH pH BRI % 3.0, JiahHHE K
0.80 mL/min. #FFEEA 10.00 puL,
1.3.3  MusSbZWl . Skl e

Ma &b Z B ( Exopolysaccharides, EPS) & i
WE 2 M Tang P04k ¥ 1.00 g K EEFE TR
THEEFK(1:2)FkE, 74 °CTLL8000g
B0 20min, 74 °CT, A 4% (w/v) =5
LRV E AT, BWKY 12h, SRJE#EEO
(4°C, 8000 g, 30 min) KFRUIIEME A, 1
BRI AR K LB (95%, viv) I
B0 (4 °C, 8 000 g, 30 min), HUIEEIRT
1.0 mL =& -F/KH, & 8hff—kK, #£4 °CF
BHT 48 ho ARHE AR W i FR VA I A i AT IS 1 EPS ¥
W Z RS a, MABERN 6%% 5 %)
0.50 mL #Z¥% 2 min, FMA 2.50 mL KA
(98%, v/v) Z¥ 5 min, ¥ )G HIES R E
FZ IR A 30 mino B FH7E 490 nm I 2 Hg

JERE, I FH AR R B AT s s b il 26T

BAUER U S B 9 5E B R Vallabha 2P (1
Tk BURT G LR IEETe R 4.0 ¢ A1 12.00 mL
LB TIKALE 4 °CF, 200 t/min 1EIRHEHHEE 1 h,
WRIGESL (4 °C, 8000 g, 5min), B FIEWRE
F 100 CARBMA 5 min, RHEFEEIFE L
(10000 g, 30 min) B FEWGEIERE (0.22 pm)
T 5 80 A 6,35 1 ( High performance liquid
chromatography, HPLC ) Il x4 i H % HURE AT —
WS, BRE4FA: XBridge BEH Amide H:f
JUST HE BH w5 2408 A €438 ( Size exclusion high
performance liquid chromatography, SE-HPLC ) ¥
RS, HHl 30 °C, /RZERDES, W (2F:
70%, v/v), JiiE 0.80 mL/min, #FEEEH 10.00 pL.
1.3.4 i B 2 LR & =il

UiF B A R A B s 2 i U
Pio ¥ 2.00 g R T RIS 25.00 mL 5% 54
LFRIRA, 30 min S JEIREL, 10 000 g &0
10 min J5 {# H P 2084008, FIiEW 10 000 g &5
> 10 min J5 AR ZRESEATAERTAT AR, SRS 1
HPLC #4778 & L ot il 4444 : ODS
Hypersil {354 | R 40 °C . LAMEIEE (K
338 nm). oA (HHEE : O « BERREN=1 :
2:2(v: v: v)), Wi N 1.00 mL/min, #F: &
4 10.00 pL.
14 ABRBABFREGSNE S

ThI B T AT C 5 LU/ NAE By 100 g g BRifE, B
P LUF R 5% . 10% . 15%R 3 ik 2R/
K, FIRTERIEE 10% . 3 1%, 200 5% . BERE
2% AT A o 0 e T A K, A T A
TR ERFE—B0, B8 60%. B AT IN-EYe &
KW IRE SN ZS AL, BN IR R S A Xt R4,
VSN T A i A SR 2H  fet R R TE WL RN T
20 min B, IR T ARG 10 mine KA1 143
#130.00 g/~ TERR A AR N( 32 °C AHXHTEE 82% )
MR 1.5 h, JEFA B/ T KR EE SN 200/190 °C, Hbks
7 min HIAS AL, WAIREREHTIR,
1.4.1 TG A 08 o R P I

7% GB/T 14614—2019 KM I8 /NE By ifi
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P 37 7 2 e s A 2
1.4.2  T/E2 T A 1) 3t AR e D

A 40 mm AT HRER S 1Y It A8 ASGHEA T
FE, BU5.00 g TR e BT R, D AR AP P A ]
PIFEE N 1 mm, MR RE N 25 °C, KA =
1 mm Ji BT BRE IR IR RE MR A K 4 %, R
5 3 min J5HFATACRE . BRI E . AR
PRIFHN 0.5%, N 25 °C, BFRBEERN 0.1%~
10%. W2 m A g e i G, BFERE G7s
1.4.3 AL B2 A 2R 5800

T AR 5 2 KU S 0 ik, /N RS
AT AE o

3 2ok TSR e T A T AT R 905 J ) T ) B
ORI E R R, THEARX (1) R,

T 5 O R =

(ﬁ%%ﬁﬂ%ﬁ%—ﬁ%ﬁ@@%ﬁ%)ﬁ“)

A T 1P o

1.4.4 TR I

AL E A E 2 h, Bep(a) 2 B8k 2.00 emx
2.00 cmx1.50 cm MY 7K, SR AT P50 ki 414
JEkg I, ( Texture profile analysis, TPA ) iz,
MET . JFEE 3.00 mm/s, JEHEE 2.0 mm/s, &
45 L 50%.
1.4.5  EALESSALSUR B

T YA 5.00 mm SRR, @i G
S| mf &%, F Image J HEFT4MT. K44
B 300 dpi, HUEIXIER: 3.00 cmx3.00 cm, S
FLHA%E B ( Cell density, CD ) Zérn A [ FR & %
VAL T & A B S ALA B

mEE - X (2)

SALE M3 (Area fraction, AF ) F/RH
T A I ES AL TR 5 4 A T RS S T AR
Srtb, ml A I BRI AL 7 A CO, Y RE T DL R FF S
FaE .

ALK 2 =

TH RO AL A
A ZH L A

1.5 HiELE

i MR A8 AR I 54T 3 WAEAT I,

x100% = (3)

Excel 2021 #EF75dEALFE, SPSS Statistics 25 #E4T
i3 Hr, IERJH Origin 2022 HEATHER, 5256 0
FHKF P<0.05, BiEEFEE.
2 ZBRERH
21 IABEAEBFENHERELZESENTR
2.1.1  BEYEEECR pH {H . TTA BY251k
wmE 1 FR, H 6 h RFLRE IR,

TEMBIM K%, 7E 6 h & 10 h S FLFRTE 1% 4k
AR, 7E K BE 10 h~16 h NFLIR I AR & 4 K
), B IEBOT ik 8.39x10° CFU/mL, 16 h 5
WS B, BB TRES . XTERELR
WS, pH B MTRRAR, FREEAS 2R, (LTt
Y 7R Z V0 B T B R AE T . O — T T R T R

SHHFERE M EFRYT, KW 16 h J5 19 KB
BOAFFREEAER, WIRZEH =T,

9 -
2
=
$
<7+
B
el
2
W6
5 1 1 1 1 1 1 1
0 4 8 12 16 20 24
KBRS [E]/h
E1 REBIEPEEZEBNEN
Fig.1 Changes of cell count of LAB during fermentation
—a—pH
7L —TTA 1°
,/“”‘§_§/E’/§ 14
=
6
= E
) 3
g
[_4
5L 12
§"D‘—_ a 1
4
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KB/

2 ZESERER pH, TTAWER
Fig.2 Changesof pH and TTA during fermentation

i1 2 AT, FLER A & BEF ¢ pH Al TTA i

TS . 75 10 h A LR BR0RE & I Tt i AR AL
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SIER . KMEFEJe NWIG pH H 6.50 £85 12 h &
BEJG . B2 4.60~4.70, X FIEE T SR 38 fin ke 5
W, EREEY pH RIGTRENS). 52
RS, BB e TTA B & B A] 2 15 A0
KA, WIhs TTA A 1.2 mL KB 20 h B4
nEl 4.40 mL, H T2 T FLRR S TEA Wk AT
BRI S PE R R st T L PR S il
T, MRIE B SR A 2R o, AT T A T
AL
212 FLRIRMAZE

F1ATLAEN, ERFERELBAE R )G RFL
MR, CIRERWEMERN, X5 pH [EEZS
HAIE . A PLER AR BN AT A pH 8 0 A BER
A RBESAE, dEmis A R EN Y AL
TR 2B E H3 URL R A, Al T 7, 3 i T AT 1) g
JRVE, B A A RN S A s A LR B
A REA R B0 T Y AR B, 1K TR SR AN
KRB EPFLIR X SRR, FE L ZLER TR
KRB E , AR RIEER IS 521 mg/g. LR
BN 4.96 mg/g, H I IEBH A& B2 e n] DA ] B4
PEFLIR S IR, i 5 Ji] — g U 5 48 O
— 3 MHYFAT RS TR SRR R R, HA
FHNEB 0 C A A B A LR, e kA7 opk
Wm0 A 2 MY, kB ( Fermentation
quotient, FQ ) AFLIRYE LM TR I, TEARKRE
FIFLER ™ Sl = T O, TERMEZS IR FQ TF%,
ULIAFLIR AN O R ) & m 22 BB 46 /N, LR BS Il
HAT DUCY 1o B 5 A XUBR

F1 ABIEPENBREENETL
Tablel Changes of organic acid during fermentation

T FLER/(mg/g)  LR/(mglg) FQ
KT 0.05+0.00" 0.03+0.01° 1.59£0.25°
KA 5.21+0.10° 4.96+0.11° 1.05£0.03°

e FAIARFERRZEFBE (P<0.05), TR,
Note: Different letters in the same column indicated
significant differences (P<0.05), same as below.

2.1.3 BRI L
FERBPCHEL L 2, KEEBER AT
VPR RO RN 200, FLREORE & it 5 ) R
BE Y 37.92%, FHULHEWT, HEMR R R
FERRERIE . AR H, RO A2

BE5 HBE 0 A B, LR DA R R 0 R R 3 3
Al ik 86.10%, K516 EPS B 3 2.38 g/kg,
FLIR T LA BEMEAE AR, S8 A A b S R i
BT, SRR EPS &, KE M FKER
IG5 LR T S ] T B EPS k3 i B 3o A=
frae 11, EPS Ak KAFLLEE S, W LIARE
MO T AT AR U, AR A SURAS %
¥15y,
F2 HELRRERBEL

Table2 Changes of sugar metabolism during fermentation

. Al K %
5 EPS/(g/kg)
HEWE Eai bk

KEBEAETE 37.92+41.76° 1.47+0.05° - 1.43+0.06"
K e 5.28+0.42" 2.38+0.11° 1.15+0.08" 2.38+0.09"

e —RomARMW

Note: — indicates not measured.
2.1.4  JEFE A AR S E AL

e 125 2 5 TR 2 L W A U T A i 2 1 A i i
RAERRIEPI BT, 77 A I — O e 287 i i XU
BRI ST B U A )
M 3 FroR, FLERE & I & I U8 ) 24 2R 3

£3 EBURBEEERIL

Table3 Changes of free amino acid conten

during fermentation mg/100 g
AHER & KRB R
Asp ( REHR ) 69.00+1.20° 97.00+4.50°
Thr ( Fh&R ) * 31.00£1.10° 48.00+1.60°
Scr ( 2251 ) 61.00+0.40° 96.00+3.40°
Glu (#F&ER ) 70.00+2.60° 78.00+5.50°
Gly ( H&R ) 3.00+0.20° 6.00+0.50"
Ala (N ) 22.00+1.60° 39.00+1.45°
Cys (MM ) * 59.00+2.70° 84.00+4.16
Val (HZMR ) * 14.00£0.08" 23.00+1.51°
lle (FE2E R ) * 38.00+2.12° 57.00+2.84°
Leu (524 ) * 51.00+2.10° 75.00+3.39°
Tyr (B ER ) 42.00+1.79° 58.00+1.12°
Phe ( N ) * 44.00+2.60° 63.00+4.20°
Lys (#izR ) * 39.00+1.90° 54.00+3.90°
His (4 ) 24.00+£0.51° 34.00+1.87°
Arg (R ) 176.00+2.80° 225.00+5.97°
Pro (&R ) 9.00+0.24° 15.00+1.10°
DT BEER 300 438
e FATAFEFRRR2Z R B (P<0.05), *LR LT

Note: Different letters of peers indicated significant
differences (P<0.05), * represented essential amino acids.
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R A AFERENERTE, DR S B
RIERTHETE T 46%. HIFH AT RE R R EREE T
WEBE A A2 0E T HLRR I 7= A, SE TS E e b
TR R R A 1, (R 3 22 IR i i S A AR TR
B SR KUK J3 P TR 00 T, 0 25 B R TR ) 14 o ]
DA A T A 2 AR DR A R
22 REFRMNEEMERMZM
22,1 TEATR BT PR A AR R

3 I AR T LA S AN T) 8 o = e e e T
Yookt T AL TE A G TR BT, W3k 4 PR, RKEE
YR 1) 8 A A 4 K R 5 R R ) g 2 T
o WK R HIE BB BN 2 ALY 62.0% .
10.06 min N2 65.40%., 18.90 min, JF[HJEH
T A G B4 i 2, TG B 2 4 4w 7 25
FISEK SR, SRETIOK Ik 52K A%
25, KSF R A A TR T A BAE A,
S A R 18] FE R

M FALER B 1IN A =4 EPS, R LAY K i A

e
2
b

WK, T R Ak A 55 4 1T A 2 254, o 2F
Y 5T A 2 R WK S S, BRARIOK R, A
HAEREAFRIN 5% 10% % BE2E T8 4H 1 Wk %
M2s AR TC w22 5 . 55k e R R A
TR A TN AR . R KBRS & T
AU R BEE e dl, Ul B I & I 2 e vl 530
1A AT TR 55, 18 A ARt PSS 2 I .

PURHFEEE AN 3 fi, B mA R G
Il GAETEMURMKI R, H GRT G, RUH
VARE & (0 28 B AR AT o = iy . G, T
VAR, GM(E BRI, DR PR B . 1A G
G"S5UWINERERA K EEFE R 2 IEAH, L
[ S ) 1| AN T 2 U e R R e Y S N e T
PETFREEHIA L, 55 HANRELRER, &
P VR A B8 N S e — RE AR B B 5540 35 VR T iE Ry 4y
5 7 AT v T A R R SCBRRE T, AR T AT Y
R E A KRB AR, X5 Chochkov 25Ot
F—3,

x4 HEBFEER R

Table4 Changes of farinograph characteristics of dough

21 5 W 7K /% JE S8 8] /min FE B[] /min 54k /FU
= H 62.00+0.32¢ 10.06+0.24° 19.15+0.21° 35.50+1.15°
5%A K BEETR 63.50+0.56° 10.47+0.53° 22.83+0.74" 62.67+4.04°
10%A K& FEE T 65.37+0.23" 12.73+1.09° 22.87+0.27° 63.67+1.02¢
15%A K FEE T 65.40+0.52° 18.90+0.61° 22.67+0.61° 63.00£3.25°¢
5% KR 62.37+0.33¢ 2.43+0.15¢ 18.37+0.50° 44.33+3.26"
10% % B 62.23+0.19¢ 2.37+0.25¢ 16.07+1.30° 58.33+3.15¢
15% K& e 62.70+0.45¢ 2.33+0.06° 14.53+1.60° 60.67+3.42¢

—a- 55 =
—o- 5% AR KEEEVR —o- 5% AR KRBV
o= 10% R BETJ8 - 10%KBEFYE
- 10%AK R BEE VR -4 10%AR KR
- 15% K EEENR - IS%RMEFTR
- ~v- 15%REREFIR o B T ISHREREFR vy 33
& I & 104 - vV T ie-6
o e o2 TN pees ooy g eos
e :§E§§§; a0, ¥ oL EE oo
,x135555535§%§:A’A:€:§:3’°’Z’o = S ecccoce s e
1041 ﬁlllﬁﬁ,o—o’o/m_rm’m_ 0-0-0-0-0-0-0=fTa-&8-5"
O B a—E—8— a8
ety
= 3L
0.1 1 10 10551 1 10
B /Hz B /Hz

: (a) BHEREMEIE G5 (b) BAFERCR: G7,
Note: (a) storage modulus G; (b) loss modulus G”.

B3 mHARERHENETL
Fig.3 Changes of the rheological properties of dough
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222 AL LA R R R

S L2 R A A AR R AL CO, i
G R . BEAESRFEE, SRk
RS, EmEENREN, BERER
RO AR 4 PR, FER R BEE TR RS N i i A
10%J5 , T A RS 4 B /N . A K 1%
FWRIE, MELLAEZETRENBEE, IEE 10%

BxEH COREEFR LB R

PR E/%

6 a
b ab ab

~ b v [
] ig—%? + 7
E4r =H
& | =
H =

=

==

=H 5% 10% 15%
ZH 5

T AR RRR AN Z [ 22 5 B3 (P<0.05 ),

A IR B R R AR o A TR T A I 194 7L TR Bl T
7% CO, R, 48 m mill =< HE ) , 1 A N pH
(ERARTIE B, 1A AR AL B 1 AT SF R 3 o, i
WA BRI R. MRS, mAES . i
Hor 45 5B AERTE ) 2% S A 3k PR I A ot T A X
i, SEmaL S, A ILA TR,
BRRTH

r E2EH CORABEER 2 RBEER
8t 2 2 ?
+ o

of & 7| 4l
4_
2_
0—=

=H 5% 10% 15%

45

Note: Different letters indicated significant differences between groups (P<0.05).

4 HEHLFRBKRENTNH
Fig.4 Changes of specific volume and loss rate of bread

223 MWL

THTF 0 R T R R I A T b 2
AR R AN IR G B, AR TR
K MELME R 384 50 6 WA 11 BT L I ) K, 1
AP A3 5 LR, DA AR % T A 5 ) R )
W, WMk S Prn, SEAME, RNk LR
FUM LR RERE | BOETEA R R FREE A T
DR TR A KR FIAT 4, 2548
W, M ERBFRNEAME | 25k,
AR s AN RR B T RS W 10%
V18 T TR G B 3 A 25 I AL BRI 28.74% . B

*5 EEMNRAHE
Table5 Changes of specific volume and loss rate of bread

4151 Tz /g FE M WL M

ZHA4 195.61+14.23° 145.92+4.08° 133.55+2.42°
5%ARKEEENE  198.07+6.73°  146.38+4.63°  133.68+3.83°

135.29+5.32°
147.14+6.70°

10%A BEEZETE  218.12+8.87°  154.1942.58°
15%A K E2EYE 237.32+13.57* 165.54+3.95°

5% K BT 153.05+12.35% 104.27+7.98¢  85.27+7.55¢
10% % i e 139.39+11.35¢ 107.75+8.92¢  82.02+4.29¢
15% A& e2E e 181.58+9.21° 130.71£5.25° 110.60+7.59¢

PEREAR 26.16% . MHMEHEFRAC 38.58%, Wi
1t 10%J5 M2 F8 b A BUE S A Fris i, kW] & 19
PGB ME A 10% &m0, HEM 2 A W
23 X0F T AL R AR S5 1 e S VR o
2.2.4  THAL BN S H4 R

RIR A BN S5 # an 3% 6 fir7s . CD {531k
T A, & RS ) L JEUREB A3 R T 5 e a1
EASFERES > FAHEAERS AL, CD
EARXT R, AR BN H AL A, A
Al T PO 25 A 2k 6 FNIEl 5 PR, BEE K LB
VRN, CD {HA AR B (RS, X ik B

%6 FREFEEACNGEHRESHTER

Table6 Theresultsof image analysis of different
taro paste bread crumb structure

T CD/(cell/cm?) AF/%
2 H 74.31%5.60° 33.69+1.31°
5% A K BEAE e 4521+2.71° 31.46+1.11°
10% A & B3 51.83+1.99° 32.63+1.92°
15% A K B3 32.04+4.18" 32.43+1.42°
5% K IEE e 71.84+0.49° 42.93+1.39°
10% K BE 18 74.08+3.25° 46.04+0.43°
15% K B 73.66+4.23° 46.38+1.21°
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5 mm

W a WA, bod HBIMAREEERH (RIKH 5%, 10%. 15%HME), e~g WRMMFLIRE L BETRH (RIKHN 5%, 10%.

15% & )o

Note: a is the blank group, b~d is the group with unfermented taro paste (in order of 5%, 10% and 15% addition), e~g is the group with

lactobacilli fermented taro paste (in order of 5%, 10% and 15% addition).
5 AEFR

HEEE KT

Fig.5 Analysispictures of different taro paste bread

R RS LA —E IR . KT IR AT
TR T B AT 3 AR A5 A S R
TR Y AL AL BN B R B ALERE,
RERBCEE —HLURTS . 5 mA
e A T AL B AL 2 A B A 2R 5

3 it

FIZ TR22 RUAEWFUAT A BE 10 h I dsk
ik, AL G . SARKBFRM, KB
WD FLIR . TR« WA ™ Py Al g SR
G SRR e NI a1 DN 1] i
AT 187 AT IR 7K PR B 5, T AT S8R R S PR A B 4
L E AR FsCHRRE 1A B9 k. A, FEE
S I A I VA R TR T Y LS KON, B
TRBERE 40 e 28, bt o G B b A 38 L s/ NS
P R, B A B w] LA — 2540
R A A RE O, BT AR, 4T
2 EFRY BT, HrPEm 10% %k Bt
T A AR RO B i 2
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