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Abstract; In this article, the external digestion of konjac tofu
mixed with starch was studied by simulating oral, gastric and
small intestine digestion, and the remaining part of the digestion
was used as a substrate for in vitro fermentation of mouse cecum,
and its fermentation performance in the cecum was studied. The
results showed that pure konjac tofu was not digested in the
mouth, stomach and small intestine, and the konjac tofu mixed
with starch could be partially hydrolyzed in the mouth and not
hydrolyzed in the stomach, most of the hydrolysis can be comple-

ted within 20 min. But compared with pure starch, the rapidly di-
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gestible starch of the starch incorporated into konjac tofu was re-
duced. the total hydrolysis rate did not change significantly. It
shows that deacetylated konjac glucomannan can delay starch di-
gestion, but can’t prevent starch digestion. In the process of cecal
fermentation, the ability of konjac tofu with starch to decrease
pH is higher than that of pure konjac tofu, but the short chain
fatty acid and lactic acid bacteria content produced by
fermentation for 24 h by the former are less than the latter. It is
indicated that eating konjac tofu with starch will rapidly raise
blood sugar and reduce the intestinal probiotic effect of konjac to-
fu.

Keywords: konjac tofu; starch; in vitro digestion; in vitro fer-

mentation; short chain fatty acid
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Table 1  Konjac tofu formula %
e JBE =Ky TEH) Ca(OH):
Al A 2.0 0.00 0.06
R E I 1.7 0.85 0.06
KB E A T 1.4 4.20 0.06
Hi 2% 2 WD, TR S R A S ORI R K BE A S

KPR E R TAiEE T, H 25 C, WX EFE U E
MERBECEMEEREFERTHEF O, KH T FIR
AHIEE S SRR AP, N & BE = S R B A 45 C A2
A B T A RS U U RN T K R S U B T
FAEE S O T A S S & A O R A
1 I0) &
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Table 2 Water holding capacity and hardness of

konjac tofu

. MR/ g
25 Rk P/
25 °C 45 °C
AEEE TG 92.4241.08 451.274:42.30" 1 535.52475.18°
T_—
R 97.1640.83¢ 577.33427.50¢  958.46433.29"
@%3W
K IEH
fﬁ 98.280.66¢ 639.47436.92¢  968.31485.25"
TEE

T NG TR R R A 3 28 5 (P<C0.05)
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Table 3 Hydrolysis rate of starch during simulating oral and gastric digestion in vitro
%
&5 A 4l R RO 4l £ K E R FORBE G E
0.03840.0664¢ 58.67+1.81% 0.46+2.3 57.68+1.18% 54.28+1.37°

T NG TR R R A 3 28 7 (P<C0.05) .
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Figure 1 The hydrolysis rate of starch changes with di-
gestion time during simulating small intestine
digestion in vitro
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Figure 2 The hydrolysis rate of starch when simulating

small intestine digestion for 20 min in vitro
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Figure 3 The pH of the fermentation broth changes

with the fermentation time
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Table 4 The yield of various short chain fatty acid at different fermentation times mmol/L
‘ Zm [z
R
4 h 8h 12 h 24 h 4h 8h 12 h 24 h

%5 0.54370,042"E 0,3254-0.014F  3,203-+0.283F  3.262+0.162F NP NP NP NP
Lkl 1.61240.0819> 3.37140.257?  4,1834-0.331"°  6.316+0.562:F NP 0.0040.001¢® 0,01570.001"E 0.060+0.005"
A FEE T 1.69140.063 5,53340.332%  9.246+0,532048 25,374 41,4410 NP 0.01740.001¢  0,4020.032% 3.598+0.209*
o B . . . , . ;
] 2.861+0.1229C 4,29440.282<C  6,9160.272"¢  8.391+0.412°" 0.006+0.001% 0.006+0.005"* 0.040+0.003¢ 0.07340.006
TE M
AR . o y ] .
— 3.8000.194% 5,14840.270% 10.372+0.846"" 19.373+1.7698 NP NP 0.04840.003" 0.79140.058
2=
2l TR FER 2.75140.1519C 5,30340.4568  6.663-£0.362"  8.39140.683%" 0.023+0.001"* 0.0224-0.001"" 0.015-40.001" 0.035-0.006F
B 4.582+0.122% 5.83140.354A  8.268+0.612"% 10.510+0.913C  0.00540.000% NP 0.027240.001°° 0.033£0.003E
SN/ 4]

) TR

FE il

4 h 8h 12 h 24 h

25 NP NP NP
MW 0.0300.002¢¢ 0.03040.001¢  0.018+0.001""  0.018=+0.001F
AEFEFEGJE 0.07440.0039 0.09440.0094  0.13840.013"*  0.1574-0.003C
af @
. 0.06740.002¢* 0.114=£0.013"*  0.1982£0.017**  0.239£0.018**
TEM
B .
o 0.00520.001? 0.01240.001°  0.02640.002">  0.149+0.014
¥y

4l TR TEHS 0.0544-0.004 0.06540.005"  0.1584-0.0074"

E ok B
TG

NP 0.01340.001<P 0.036+0.002"

0.1864-0.016%

0.06140.005P

T NP ER R W AT /NG F AR R F R A B3 25 (P<0.05) . [7 31 K G A [ 28 A 2% 22 7 (P<C0.05)

A BT RRABE ST . 25 B i AL S B g R R R )
KT Bk BE LA PH A G B2, R 24 ho i A R
B L e 4 i s 1 2E B R B & ST AR E MY AL AN 4l R
KVEM A A RS, A H R EER(P>0.05, £
DR JBE A A5 A e 3 e AR A L T
A BRI B AR TR L U D-KGM & 1 7= 48 55 g 1
MRIYAE ) BE R FHEIER . 5 2.5 pH {H 19 42 1k il £k
AHARE ol B N Sy 4 0 B M T R & B R B
S KB M 7 R B LAt A HLER T

25 b 2 VE Ry A A T R A R R AE R R 0~
12 h AEEE T FEAE 12~24 h 4w EEGIBHT T
FiR R TR R fiE 1 8 T alijE M 4L, 7= TRRBE I IR Z . 5 Zhao
G gE KGM M ie iy O oe 45 R — 30, BATEH

A O 2 S A7 TR RN TR R 8 ) A B S Rl A
Z ], 7 T RRAE AR T =3 T v 48 2 R S0 ™ e A e
IR Ak ) WS T EOKBEE T .
2.7 BEBRIBESENTH

M1 2% 5 AT AN, 4R B0 A1 7L R A o i e, H v 4
JBE 4 SR A0 e S TE M AL R D YR
AN T EZE, B FHAEA. 2R RE
ANBERHVER » i T HASRE ™ A= /K A% TE 3 19 B, (ELAT A B
g8 S BT T B s e o i 2 FL R TR RO KL T B R
Bl g i T8 T R SR S AR AR R AR TE VT 2 P TR VE TS HG A 2
TR o Fgp 0 A 7 26 O 0 B A S R LR T AR KT
IR 45 AL E B D-KGM., & 22 2F B M 38 By . oK Bt M i
¥ Be I E 2L ER T A AR S (R BT T R Y 28 AR AR AR

RS RE2hEABRTIRERE'

Table 5 Lactic acid bacteria content in fermentation broth after fermentation for 24 h  lg(CFU/mL)
5.6540.07! 7.1640.02¢ 7.82+0.01¢ 7.57+0.02¢ 7.74£0.03% 7.3940.01¢ 7.68+0.01°

t NEFERRFE R R B 2R (P<0.05),
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D-KGM., 5 2.6 HA: 5 Ja 585 g 1 5 i B A )
3 &5

WA a SRR W] SE B S e LW AL E S B AL
B E SR P VE R 23w PR T AL L B 5 S E B AR L
BN T I E R A AR S Y O /N g O Ak
0~20 min 7K fift 26 2 F FEAK , 1E/) 1 18 A6 45 005 K i %
Jo W E AL, U] D-KGM 7 %7 B (8] 3 W] L BH A5 U B 1
b ABL I AN B BH LR V2 ¥ s & AL AL/ BUE W Ok B
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Shy A JBE S T B PR ORI R M T A U A S L fede
M (B A o R 78 BE = 0 3 B A8 [R] 0 b 5 R R K P
TACEE RIS I R T TORTE . Bk, ) B B
Hh VRS I B AR S VE b R A B 5 JBE S L B Y [ B T
b R AR FLA SR . 5 2270 X 48 AV B ) B S S
W55 48 A8 AL HE AT IR A WIS 8 E B A6 B = 5L P i g
PEAE IO AR I 5 UF K — 5 6 b 25 ) B 2 L0 b e M B
AEHBATERFMEM T L AWBEAFERLEEWY
SEAB A TE B I B 2 S B AR
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