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In vitro Digestion and Fermentation Characteristics of Trehalose—Based
Maltoheptaose and Its Microspheres

PAN Ying, JIANG Bo®, CHEN Jingjing, ZHANG Tao
(State Key Laboratory of Food Science and Resources, Jiangnan University, Wuxi 21422, China)

Abstract: This study was conducted to investigate the changes of trehalose-based maltoheptaose
(N-G7) before and after encapsulation in simulated digestive fluid and in wvitro fermentation. The
mass ratio of N-G7 and the sugar composition of N-G7 microspheres (ALG-Ca) in the solution
before and after digestion were analyzed by in wvitro digestion models of oral, stomach, and small
intestine. The fermentation characteristics of microspheres were evaluated by in vitro fermentation
technology. The changes in pH values, OD4y, gas production, and short-chain fatty acid (SCFA)
content at different time points were detected, and their effects on the composition of human
intestinal microbiota were studied. The results showed that N-G7 was almost not hydrolyzed in the
oral digestion for 2 minutes and in the highly acidic gastric environment. However, the hydrolysis

rate of N-G7 reached 82.70% after intestinal digestion. Encapsulation with different concentrations
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of calcium alginate (1%, 2%, 3%) formed microspheres that retained approximately 80% of N-G7

reaching the colon. During in vitro fermentation, the pH value and ODyy, of each experimental group

decreased and increased continuously with time. The gas production and carbon source consumption

rate in the 2% ALG-Ca group were the lowest among all groups from 0 to 6 hours, followed by a

gradual increase, indicating that the fermentation system of N-G7 after encapsulation belonged to

slow fermentation. Compared with the control group, the 2% ALG-Ca group produced a large

amount of SCFA and changed the composition of intestinal microbiota, which was more conducive

to the growth of probiotics.

Keywords: trehalose-based maltoheptaose, microspheres, in wvitro digestion, in wviiro fermentation,

intestinal microbiota

o 18 A R 2 S B W i T AR W R e
AL . A I GRS S AR 22 A DG T
JE B PR 2k B PRk B A A A ) R Y
MG ANTE M, AR, & R AU R 2
B 25 A AE I E R SE ) RS E ] 7 F i Ak
BT b R fi 1Y) T e R 2 ) 5 BE E A K 8%
TH A ) A R 0 2 B N T TR, HS I A 4 T
AR JFRAYUR B PO SRS, — L
LI K AL P, WG SR SR R FLNE 2k
SRR N 4 2 OB i R BRI dE R AR 1A
A A1) 3 3 A BT A TR A T A 78 SR A 400
KW AR D E VH /N G g kB v A R
file e e — A R SRS AT I T

TP L 22 2F FOWE (non—reducing maltoheptaose ,
N-G7) JEK AL a—1,4 BEFFHERT a=1, 1 BEFF
HAHER:, RAEN T, k8 3 2 LR AR I Y
a—1,4 BB AR AR B B P Y 22 ZER0NG | B S S
78 5 1o RN AR AN R AR AR N ) & A SR, N=-GT
AN a-1,4 BETTBESS DY o TE K I RIS 16 Bl 7K
fift, iR E B B IR 45 1) . Venkatachalam 45 % i LU
TR PR A5 A Sy ) B 5E I, AT DR 40 0 by JOURE 56 3% 3] 38
5N, HeAh, VE R AL IS 7RSS I vhon] SR 2218
R RRTE . Rose SFWFFE R WY ZEAR S A I 2o 72
JFH VR S5 TR 05 TR BR A 3L V8 A I, KT 8 3 2 R ol A A
AR TS g S VR 3 R A4 SIS DL A W % T
HHET G N-G7 78 ek AR AL B 224k, e
N=G7 {ERTE fA S gk i 14 5 4 0o i T BT AR A
M, St WEIE N-G7 1 2lrfg Fo o 2 Ak 2
W

1w sz

1.1 #E5iF

VNS L 2 O . VR TR SIS S A 4 4l
JE KT 90%; g SRR N M TR IR IE T FR % T
M2 IE IR | 5 R B A . 24 4R AL 2 R
Al R 0% 9 N« Sigma—Aldrich 23 A 5 IR R
BE(FOS) 23 (IN) : 12 sa bRA AL R A TR A ]
1.2 {uE5E&

FE20 %Y pH 1 . Mg R -4 R 2408 (L) F
BT P7 SRA0 0T WAy e BT, B 3k ik
A BRA T THZ-82 7K 7 T R R 7 4% % [ 4B 2%
A RN 7] s Waters €2695 1 20 AH 354X . £ H
Waters 23 7 ;GC-2010Plus AL H A HA ]
1.3 kA%

1.3.1 &3k & F a s d & S HEICHR9)
R B sk il 4 ek R RS B B R I 28 Jo 2t 53 00
AR 1% 2% 3% )it 3 R 0 T 25 5 F /K ,60 C
PR E R B SR, HIBERMNS N-G7 i &
AR 1:9.2:9 3:9 FREUN-G7, 438345 )5 s
THER A, W RS AR G R A 4 o/dL 1)
CaCl, %W, TBRTE CaCl, % W H §% B AR 3 h, 1
JEMCEE N-G7 Bk , HPLC 5 38 W H A 1 4 2 1)
N-G7 it , B WA (1),

H:(I—ZZ—O)XIOO% (1)
K H B IR % smy A HHTFRIT N-G7 it
&, g;m NS i HPLC 4 I 4 98 % 19 N-G7
FiiE e,

KA LB TRIEVEMER, LERFR R T,

LRS LA SR 2024 FE 43 5% 3




RESEARCH ARTICLE

PAN Ying,et al: In vitro Digestion and Fermentation Characteristics of

Trehalose-Based Maltoheptaose and Its Microspheres

IR 2 40 CHER T

1.3.2 HPLC M & #3k ¥ N-G7 & 5% N-G7
WERT RIS, FBT I 70 500 3% W Fr A IR B T
PEREREALFR 12 h, 8 000 r/min 2.0 4L FE 10 min, B
EVE WG N-G7 Budd o E, WA g3 B B E
T R O A 0 T AR 7 25 BT ARG D 25 36 I £
WAIFIR . Gk H oy NH, £ (Agilent,4.6 mm x
250 mm, 5 pm); FANAHEL A V(L0 ):V (K )=65:
3553 & 1 mL/min; #EAEE 10 wL; R 30 °C,

1.3.3  RoPE AL

DAL N-G7 3 1R Stokes %5 (1) )5 ¥
HEAT AR A ISR TEE ) T VA Ol 20 mg/mLL
BRI, S A 1 mL MEVR AN 5 mL AF & %
W, BIPEXTBRZH AN A 1 mL MEW AT 5 mL £5 7K,
PR FRZE A 5 mL ARSI ORI 1 mL 25 8 F K,
T 37 °C 120 v/min %K RN, 7E 0.2 min B HL
FE 87K K 20 min, 8 000 r/min &0 10 min, B
EERAG I N-G7 B,

2) B I AL N-G7 B0 8 W (SGF) 1) it
il Z B Minekus % 19 J7 1M MC i BT & & 2
20 mg/mL WFESEW . B 1 H 10 mL FERER S
7.5 mL SGF .5 nL # 0.3 mol/L. &) CaCl, {& & ifi 5 ,
FH 0.2 mL % 0.1 mol/L. HCI ##45 pH %= 3, £ F/K
AR F 20 mL; B 2 B R B B KA 3
10 mL BEAIARS 10 mL 25 F/KIEA); 5137 C.
120 r/min 7K¥ 2 h, 3 517E 0.0.5.1.0.2.0 h HuAE, Jf
57 BPE Tk K K 10 min, 8 000 r/min 50
10 min, B BRI N-G7 J5i 4341

VBN I A N-G7 K i Bk Bl W
(SIF) B9 Bt i 2 I8 Minekus 25 7M. 4 1 /1 20
ml FE AT (20 mg/mL) 5 11 mL SIF 2.5 mL #J{&
Ty B 4% B 7 .5 mL #9 800 U/mL i 40 wl (1)
0.3 mol/L, CaCl, 24, H 0.15 mL ¥ 1 mol/L. NaOH
P pH & 7, KB FOKANE E 40 mL; 5 2 BRI
W LB T K 3 20 mL BE G E 5 25 R
EEFIKIRA BT 37 °C.120 v/min K 2 h, 435
7£.0.0.5.1.0.2.0 h JUHE . N-G7 S BURE I T
K JCHE 10 min, 8 000 r/min #5.0> 10 min J5H I
TE WA N-G7 J5t 2 3 8 okl AL 5, JH R =Kk T
VR I T A9 A8 TR M 7 YRR A Ah 3L 0 TR R
Rl N-G7 Jii i 4348

1.3.4 RsP A BE

1) 36 R RE BT & PRk 3 LT 6 A
ABA RS A REAY EFRRE T BiE
LR R (DI ot — 4 B IR AE 20~25
B ) WA 2 AE IR AN T DL 1 g IR A SR
510 mL 8 #2 £5 2% w3 (0.1 mol/L,pH 7.0) 4 Lt 4]
RA G, &t 4 B2k ug )5 4 R, U8 WCh 5 38 18
FERD T

MBI S B fR e R IR IR A 2 TR v
FE ) R0 T AN B B R 1 R 5 3 Ry B o R A
(Blank ) , DA& J5 i 20 40 19085 %0 8 28 45 FAIC SR SR b
35 IR F N BHPE X B, FESR AL (N-GT7 5 5T 4 434
2% ALG—Ca ) ik J5 7% i 12 5 BH M 0 B2 — %0,
20 mL A IR AR RS IR B2 A58 N, IR o,
TG A 7 S 2 i AR B4 B 109 149 Ji 38 B R P10
PRAETRAIR AT &N, N8 IR E T SRR
S E T 37 CHEEIEFRAE T T 120 v/min KB FR
0.6.12.24 36 .48 h B &

3) R EW Y pH PR & i Ko Al
pH T4 5656 B I 7 & BE W Y pH FIT ODggo, HH
JC TR T S 25 47 A DR SECRE 19 AR g v I ke I
A AR

4) R TR A B IS TH AE A I IR TS
Je 0 b R, R — A TR 9 N B e R B A ke
MEerh e, 1 mL AR5 1 mL G805
5% AW AT A 5 mL W R R TR H R AT, ¥ A
10 min & F 30 C/K¥ W 20 min,490 nm K T
DGR T8 A R ROHORE (S I & BV N-G7
Jo ik, A R A B S R VR P AL Y N-G7
JoEE TR PP R R A T AR R LK (2)

1:(1—]1VV—0

AT AR IEIE FE 3R, % s N, TN N 22 4% 3% B 1Y
PRI o g3 N SR R I I IR R 7 8 A i R o o

5) K W VR L A i T R ok R DU R VR LA
12 000 r/min #.0> 5 min, B EE T 0.22 um 3
[, K5 40 WL B 4350 10% B A 1 mL 387
Ak, B 1.5 mL & Bk R B, 250 B W W, G
IKBRER M BR 2 2 K51, B0 T ¥ DI 2R
AR T, SR A A3 0.32 mmx30 m RTX -
WAX B FID K45, 20 Ny, i el
2:1, FHRAERF N 50 CHEHF 3 min, YA 6 °C/min F+ £

)x100% 2)

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 43 Issue 3 2024



& B F . SRR K F A0 A SR IR SN AL fo BE R

120 °C, Lk 10 C/min T+ 2 240 °C, 4ERF3 min, W&
R 2% 76 R 250 °C, FE S UERE SR A 1 ™,

6) B E AT B O h /9 Blank 21 F1% [ 48
h B4 FE 4,5 000 r/min B0 5 min, 37 135, UL
TEH T -80 CUKAH NIRRT . T AMEARRZAETAEY
TR () A BRA R #EAT DNA $2 BRI g 38 16 B 2
Mr, BEFEAESE 16S rDNA [ V3-V4 K EF7H"
14, 383 Numina Miseq F- 65 #6475 38 2 0 7 AL
Fox BT, 00 8 N=G7 A3 {5 % i 18 R Y 5% )
1.4 HELE

Ji A S d AL 3 U, LAV B e R v I 22 1155
K H Origin 8.0 #E47 M1 4480 & Fi1 SPSS 21.0 4 i
T8 g 5 8T

| 2 @255 I

2.1 N-G7 BN E L HF1E

HARZHEAN N-GT7 0L, 8Lk 1 S A
fRJG , B P B AL R L AN K AR s R R
B o= 93 B AE i B[] P 6F N=G7 8B A7 T 358 40 7K At
N-G7 7 ¥ 1k W& 19 BT & 43 20N 92.13% [% =
88.79%., TEAX pH [ B #MIAELH ,N-G7 Ff- K kA= F#
fift , e N-G7 7ESR R I 58 T A pH gk, AN
[ £ b3 /N B R 298 2 h, B N-G7 X/
o WA — 2 R 320, RE R H AR AR VR, SRimi7E
BN T A A A2 o B S R SE 4 N-G7 1% 7K fiff 72
FERWE I, aniE 1(a) TR, 4k 2 h 5, B
N-G7 fy 0 BN 92.13% FFE 2 4.97% ., HE 1
(b) W1 \N=G7 Zad BRREGE K it 5, £ B 55100 % 2
=HE(G3) 5 EZF1UKE(G4),
2.2 N-G7 ks & £ 2= R A UNG i L 45 1E

MIE N8 18 K B 2 R N-G7 /M i
T R A SR AN () I 6 3 50190 V6 3 T 5 il R %o G
M AR UL 1, W BEIR BN 1) T B R 1903
N2 3% , R b, o e 2%0
TR 5 TR 23 B 3% IR AR 1, U E R 85.77%
F+2 90.03% , B4 AR BE /N I HBT 50 08 3%
T BERR AN RN B B, AN B A ek, R U S 2 DA
WL 2% ALG-Ca HEAT TR 0 IR 51 2 B 5%

VTR S R — R LRI T N-G7 /N
FORBEE AL, EER T N=G7 B 5 2 bt /N i 114 Ak st 1)
14 2 T R ATG 3 PR SRy 5 R ) TR R AR S A L
TR AE o P14 S B P 5 0 1 1 3 ik A B R0 ol

[ R AN
100

80+

60

FRAYH Y%

40}

20+

0 0.5 1.0 2.0
AL ) /h
(a) N-G77E H#A/NMa AL IS 5 AR

Gl
100 E

WL R H /%

REA BHIORE BHEE BN
Tk REkE4 Hik
N ERR A=A
(b)) RSLIRAEA AT AT 3 AL S5 OB
Gn(n 9 1~6)F7RIZWI BT n DAALL a-1,4 B BELLN
B 1 N-G7 =R iH L ABAL KR IR
Fig. 1 Presentation of N-G7 in different digestive tracts
F1 BHUNZHALPRIRA N-GT HERREETWL
Table 1 Changes of N-G7 content in microspheres during

simulated intestinal digestion

e SV N N-G7

0 100.00+0.39"

5 0.5 90.21+0.83"
Bt 53 1% 67.12+1.47°

i ALG-Ca 1.0 85.23+1.23"

2.0 79.19+1.48

0 100.00+0.42

IEYAE 0.5 95.84+0.84*
Fickt 535 2% 85.77+1.36"

i ALG—Ca 1.0 90.12+1.04"

2.0 86.07+1.07"

0 100.00+0.51°

e 0.5 96.12+0.58"
Tkt 55 3% 90.03+1.03¢

() ALG—Ca 1.0 93.43+0.87°

2.0 88.34+0.93"

VE  BUE DA aSD FR |, AN [ T 8: 255 R 2R i 22 1] # 2
503 (P<0.05)

BB 1%0) ALG-Ca 7E/NaTEAL R 2 h )5,

LRS LA SR 2024 FE 43 5% 3




RESEARCH ARTICLE

PAN Ying,et al: In vitro Digestion and Fermentation Characteristics of

Trehalose-Based Maltoheptaose and Its Microspheres

1155 47 29 80%I1%) N-G7 , M KFEEEMR B T N-G7.,
PR B B Ay B 1938 N 2 2% , T B 1
N-G7 JR it A6 W 22 5, 2 WOk v g e 2 A T
S B B S M I ) R BE ) T TR
I 3% BRI AL G N-GT7 5k Ax e £, {H LR
R 2% ALG—Ca BEINA B2

23 KIMEERRYFIE

231 pH &b Ji7 i EREE AR IR 2 AR IR
KW=, Hop 35 & Rl AR 25 10 50 6 A5 I
it , R I % e el R b pHL A AR Ak 7T 32 I S B AR L i
A, SCFA HIAR pH o 2338 i 2536 1 T8 TW0FF 5% #0410 1
B0 TR A A K R 5 ) g B AR A R0, e TR 2 W7
PLE P06 R B pH X o i i | Bl 25 % T8 1Y)
AT R EWR Y pH E AW AR, A4 50 Y pH IR 2%
LT A4, X5 KBRS SCFA ()™ it 3%
HONAT 55, K 6 h i, Blank 4179 pH M 8.48 W& i3
R % 7.59, BT 6~48 h WARfLAE /N, 45 R & Y pH
M 7.38, JEAEEIEC 2% ALG—Ca 2 pH M 8.49 7%
9 5.65, K 1% 6~48 h 1) pH Fa2 F [, IN-G7 1A
FHE XS REZH 9 pH 7E 6 h NREIL W3, Z )5 4EHedE
] — K, KT ALG-Ca 9 pH, ILAb, /Ny T 45
A 1) 400 T B 5 P 3 A R RN A TR P
Joi 23 A pHL, DA I 7 A e e ook R v 0 25 W AL 1Y
pH ZKF- 5 Ak

10~ [ ] Blank

= )ﬂgéj\#u%ri‘]ALG-Ca

0 6 12 24 36 48
RIS )/h

2 AEEENEEFEMAERN pH TL
Fig. 2 pH changes of each group at different fermentation

times
232 EARHRE T LUABEWAE 600 nm K
OD fH F7R B A Mk FE AR Ak, OD (R K, 181 1A e 32
o QN 3 o A 2 ) e R A TR R BEAE 6 h
P i A 2 BT i) ) S G R R 0~6 h 19 i i
A P A TR B A I, Bl R T I (A] A SE K 6~

48 h 1] ODgw 284 ¥ T V-2, i 18 I 1 2503 48 W
TR o 5 pH A8 Ab R S RE L, 7 250 8 20 1) 1T 44 ok 2
Homi 2, k& N-G7, BRIl ALG—-Ca 41 i & ik
J 76 R[] e s T ARG HG A e V52 Ach B AL AR AT 2 1
F Blank £, &0 A1, 1 38 Gl 2 40 X s YR 19 31 R S
HOR W A K A b B 451

o %
35 -ﬁgféiz/EﬁALG -Ca .
300 L L
A '
55| M Blank
FY

I

6 12 24 36 48
E 3 TH"EE%E&EBQ% 4HEI ODgy

Fig. 3 ODyg, changes of each group at different fermen—

tation times

233 FAFTEA FERINEEES R SRR

W B e e S LR 4, FOS 76 R BERTI = 42 T
B2, X5 SCHN7IM 4R —8, N-G7 5

FOS HyZsfb a8, KAE M TE 6 h (& i 72
R RGN T A B FOS Fi N-
G7,WERIIHXE MK KA WBIER s EEH, BEE
KRR #EAT, XHBRZH 5 IN FOS #1 N-G7 49
=S AR T RROE . T R 8L 2% 1) ALG—-Ca
A YIAE 0~6 h N Si B fit, JF BAEREA Kkl
SRR R P AR AR SROESE T AR R A R A
Al I e R EEAR R, 5 Kaur 25 09098 45 1
AHAFS,

9r +Blank707 %#ﬁ
8 +N G7+ ; H2%MALG-Ca ¢
7 L
6 L
E 5 | /;/
i
=, /
£l #
2 L
1 L
0 10 20 30 40 30
R E]/h

B4 AEAABHESHERANFEFSETWL
Fig. 4 Gas production changes of each group at different

fermentation times

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 43 Issue 3 2024



& E L BRI AR AL R RSN N A A B R

234 smRH#AEEA WES PR, MR
W 2H 7 1) 25503 i 2 T ) ) ZE T T v, 7R K TBE 48 h
IF 3 B AE  JHG  /N G H 8 R R R  TE R
FELE ) IR B T 84.24% ., itk /34K 2% ALG—Ca
TEREARTT 24 h IHAER I RART FOS FTIN, ZJ)5,
Joi 2 43 B 2% ALG—Ca [ TH #E 2 W44 N, 5 FOS
W R Bz . o AR e T R R s U 1) 6 ) A2 43
THEAC | FRUME 2 OWE T B S A N RS R AR S
DRl M A 5 e T2 E P o R R R B 22 5

90 -
80+
701+
60
s
¥ 501
i
® 40
E 30 —o— THABE
20f E )
—v—N-G7 .
10F —o— P52 % ALG-Ca
0 1 1 )

10 2IO 3'0 40 50
KR R] /b

B S5 AREKRERE&ERANRKENARTH

Fig. 5 Carbon source utilization changes of each group at
different fermentation times

2.3.5 R4 MG BORE T AL JEHE R TR i 8 TR
FER B R B EEACH S, b 2 MR AT
FR24 5 451 7 e SCFA 119 90%~95% , & AT 17 Iy i il
JP AR v 4 FE AR T, AT SE I 1 3 ) R A £t
JHRERO T £ 245 R JS 1 SCRA VR WL 6., < TR AN i
N EBREE Y, i AN R £ LR O TR |
N M 5 SCFA Wi T Blank 20, 3X AT RE/Z T
AL BTG (Parabacteroides) , For] 72 A4 £ TR
TR , F L2 43 8 R 2 4 S0 s i) /0 TN, e
A, BRI 2% ALG-Ca 7=/ (1 T R VR B2 b 5
THAL 5 203X T RS2 T BT 2% 1) ALG-Ca
P S KBERY, WM T iE T R
HE, TSR BT RBOCR .

FBEER 2 4 R a2 9 SCFA 78l 3 ] &
B, BHVEXT BRZH A N-G7 2HI SR (N TR M OB T TR 1Y
WAL K 0~24 h NSRS, 75 24~48 h & T 12
SE SR TR N 1B A 22 B 2% ALG—Ca Hh B i
SR i 107 R AR AN ) I I (6] J L #4072 4 m, ixX —
iR — LU B S B N-G7 nlfE A K E it

T 22 1 b5 0 i 1 BRITE PR BT L3 5 pHL S AL S 3
I

80
I ook

20l A
I R H
Bk

D
(=)
T

B N-G7
I TS B2% 1 ALG-Ca

SE A AR D RV BE /(mmol/L)
8 8 & 8

—_
(=}

0
MSCFA & N T

SkmR R
Bl 6 AREARENEEHEMANEEREHRKEZL
Fig. 6 Concentration changes of SCFA in each group at

different fermentation times

24 PEEBEENTH

24.1 Alpha % #0047 @ XFE Y Alpha £
FEVE 3T T LS WA A P BV 0 T B R 2 R
K H Chao Fll Ace $5 B fiif & 4 # 1) = & &, Shannon
H1 Simpson T8 bR ELAE i ) 2R 6 BRAE W) 46 A&
TR 5 45 R S 4L K 8% 48 h IS I Alpha Z2REMESE 1145
UL 3, Hirp Coverage WUEE YA 1, 2B L vk I
JT 25 R B M T A A B B TR AR KR L, 2
AP ) Chao 5 Ace 855 HoAZH I A7 7 0 3% 2%
S PRI BRI, 3 AT AR R A 2 6 e 4 i Eo
PR AR g A B A K 455 Shannon FlT Simpson
Febr , AR A5 R WERT S 1Y Blank Z1AH He , 2 25 0%
R T RRE YR Z AR

242 MEABEEMEIA BT 00T AFEEES
Z B A AR A RS OTU $CH o 5 44 a0 A 1
OTU ¥ H J 78 4>, &t 70 % 2% 1) ALG-Ca 5
Blank 2402 [0] 354 /9 OTU % H A 105 4, LL A 2 b |
B S N=G7 W2 5 8 2 | 13 W 0 35 1R 465 sk . 1
N-G7 J& B Re 4+ 17 8 UE W Z864% . 5 Blank 4
FHLE B BE 298 K N-G7 41/ OTU % H & (% T
X B2 R B AA SN & I8 J P 1 TR R A S R AR T AR AL
243 Ema oM R PCA SRPEAG A FAE & X
EEAER Y HCR 2 RAAEREES, FRIES,
PCoA 1 1 PCoA2 PHA™ T A4 B 7 1) SR 25 Uik R
K5 98.58% , UE 52 H T L FH oK fif B AN [R) B o A R 41
0 S (= SN € i =95 s i AN S L R S ER=F S P TS

LRS LA SR 2024 FE 43 5% 3




RESEARCH ARTICLE PAN Ying,et al: In vitro Digestion and Fermentation Characteristics of
Trehalose-Based Maltoheptaose and Its Microspheres

R2 AEELBRENERBERPEERPERRE
Table 2 Concentrations of SCFA in fermentation solutions at different time points
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" 0.64+0.02" 2.51£0.28" 2.83+0.37" 3.82+0.41"¢ 2.64+0.31" 2.59£0.21"
). 24 0.98+0.10" 4.43+0.69* 4.65+1.23* 5.39+1.89¢ 4.13+1.05* 3.79+0.16*
48 1.21£0.09* 4.71+0.63* 5.12+0.58¢ 6.13+1.53¢ 5.78+0.85% 4.47+0.12"
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TR
24 0.02+0.10" 0.05+0.01** 0.06+0.01** 0.02+0.01** 0.05+0.02** 0.04+0.01**
48 0.01+0.00" 0.05+0.01** 0.08+0.03*“ 0.03+0.01** 0.04+0.02** 0.04+0.01**
0.31+0.02** 0.19+0.03** 0.28+0.07** 0.36+0.01** 0.27+0.06** 0.28+0.05
" 0.43+0.04 0.4420.10" 0.57+0.14" 0.79£0.06" 0.58+0.08" 1.02+0.12"
iRl 24 0.55+0.04" 0.78+0.18* 0.83+0.18"" 1.48+0.18 0.89+0.11* 1.83+0.18”
48 0.63+0.06" 0.66+0.07** 1.14+0.24% 1.54+0.06* 1.23+0.27® 2.67+0.26"
0.15+0.01* 0.13+0.02** 0.14+0.02** 0.15+0.01** 0.12+0.03** 0.18+0.02**
N 0.19+0.02** 0.25+0.05" 0.22+0.04** 0.23+0.03** 0.20+0.04** 0.38+0.04""
e 24 0.23+0.01 0.39+0.08"" 0.32+0.07" 0.35+0.03" 0.3420.04"" 0.65+0.08
48 0.25+0.02"* 0.51+0.10 0.40+0.10" 0.41+0.06" 0.44+0.06" 0.69+0.03"
0.19+0.02** 0.11+0.01** 0.15+0.02** 0.18+0.02** 0.14+0.05* 0.17+0.04"*
L 0.23+0.03** 0.28+0.03"* 0.37+0.06" 0.43+0.04" 0.32+0.05™ 0.28+0.06**
- 24 0.28+0.03* 0.38+0.06" 0.46+0.08* 0.55+0.03" 0.48+0.07" 0.36+0.06"
48 0.29+0.03 0.43+0.08* 0.51+0.12¢ 0.62+0.05 0.53+0.10¢ 0.40+0.11""

TE BB Lha£SD RIR /NG TR R IR IR LR O ) B9 22 S 1035 (P < 0.05) , RS - B R B il AL ] ) 22 53 2. 35 (P < 0.05) .

Fx3 HHERBETEHFALEHN Alpha £ #E
Table 3 Alpha diversity of different treatment groups after in vitro fermentation

I

Blank ( &[RRI ) 143.64+14.32 3.03+0.13¢ 0.11x0.01° 143.80+12.84" 1.000.00°
Blank (& ¥/ ) 148.02+12.38" 1.77+0.04° 0.33+0.01" 154.57+18.93" 1.00+0.00*
A 149.62+18.04* 0.55+0.02* 0.80+0.02 150.52+13.53" 1.0020.00°
R 117.12+15.01" 0.49+0.03* 0.88+0.02 109.13+8.48" 1.0020.00
N-G7 138.7749.52 0.73+0.05* 0.7020.01* 138.88+14.29" 1.0020.00
A5 2% ALG=Ca 140.25+10.11° 1.31£0.10" 0.39+0.01" 138.18+15.62 1.0020.00

TE  BUE DU aSD FR |, AN [l T 8: F 75 A [FRE i 20 2 A (4 22 57 [ 2 (P < 0.05)
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