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Probiotic Functions and Structure Changes of Recrystallised
Sweet Potato Starches Before and After in Vitro Digestion

Xie Tao Zhang Shuyuan Wang Meigui Nie Chaonan Liu Hui
(College of Chemical Engineering, Hunan Institute of Engineering, Xiangtan 411104, China)

Abstract; The probiotic function and structural properties of recrystallised sweet potato starch before and
after in vitro digestion were studied. The results demonstrated that the annealed, temperature-cycled and
heat-moisture treated sweet potato starches before and after in vitro digestion could resist the degradation
of tract enzymes and selectively promoted the proliferation of Lactobacillus, Bifidobacterium, Fecal
streptococci and Clostridium septicum in human feces. Compared with the annealed, temperature-cycled
and heat-moisture treated sweet potato starches, the digested annealed, temperature-cycled and heat-
moisture treated sweet potato starches possessed the more stable structure as well as the higher selective
proliferation of probiotics. Therefore, the recrystallised sweet potato starches could accord with the
conditions of prebiotic, and be further studied as the new prebiotic product.
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1.1 SReHH

ST YE R I A b RUBLEL R A R
A, - TER B | L PERE - 5. 0 FIORE TG A
Fl £ [ Sigma 23],
1.2 KEHE
1.2.1 L5 BIEmH

ZIESCHR[ 10 ] By I, 2138 JELE A 7 K I R
FEATBIL S 03 24 i S Ak 345 2 S U
¥y (DS) , DS P45 2R K I BEAR 20 FNE Pk 35175
FIIE K kb BR 25 5 TERY (ANN-DS) | ¥R 5 76 3R 4b 23
TLE SHUER) (TC-DS) AR Bk B 75 45 4 JE A ( HMT-
DS) . W ECH 20% (1) DS FLIEAE 121°C &K
ALFR 15 min J5FRAE 60°C fEIR KA TNk 24 b, RIS
ANN-DS; Hi JF 050 20% 1) DS FLIR % 3 )k
KB (121°C 1 h) FEE M R Y 60°C , HiF A
YT h 58 3 AN 16 h) TEH 43BN TC-DS;
FH YR VR T4 DS K e J8 5T 2 3 5580h 20% I FLIE,
2 121°CHJEALFE 2 h, BiFS HMT-DS, Fr A &5
BIwe v R TR i 200 H i
1.2.2 HEERBIEMIRINE

ZRESCHER[ 13 ] M i, JF AR ksl Ok i
ZEETERY 50 g, 1EHETET 500 mlL ARS8 2% hi
W (pH 1H 5.2, & Biat 730 800 0. 02% 1) & A ALH)
H, @FRELO0. 05 g A — 5.0 T 100 mL [ % #h 2%
R ,37°C KA 10 min, 1 500 r/min B0 10 min 7]
WLV R PR BB AL B (10 T U/g) 1.875 0 g, %%
FH/D B8 B B TR A 22 MRS K LT /N A ZS
I, DR BN AR 28 R bk, At i &
3~4 W, EIG AT A 25 mL R, 2 i
ERBZE pe) it 4 B9 uE ERARE B
IR RERE 16 mL 5 FEILEE 2 mL IR A T BLUE B
FHR AW, GO 8 mL FRFHE &Y E ik &
TP, T R2CHEIR TR 4 h B ERIR S E O

435 (4000 r/min, 10 min ), F3F AR, H 0.1 mol/L
FITERRZE vhiR (pH 5 7. 4) PRI 2 R &80 B
T4 Il 0 K B T AR 1Y 3E K. ANN-DS| TC-DS A
HMT-DS &4 40 A6 T 75 19 4% & 49 93 FR A dANN-
DS .dTC-DS #il dHMT-DS,,
1.2.3  {ROMNREAR SR

ZROCHR[ 14 ~ 15 ] BUFEIE 23 ~ 31 B @RS
F(HRATED 3 AN H U EREFSUER, BA Bk
R FHEL NG 25 AR e sl s AR TR, WA B A s ) 19 3%
il R 20 PR R 5 22 vh 4 W ( PBS) il B34 A0 1)
T MRS AR ik e PE R 57 2 78 MRS 1557
FErh SIS SRR (TR 10 /L) 4%
MRS 355 545 50y 180 mL 43%% , SR )5 HEFh 2818 &
TR 20 mL JRAEIE 5 R BE % 24 h i) HOKE, |
IRBUEEF 8. 5% A= BRER K TR BE 28 10% J iR A e B 1
b T 37°C IRE S FE 48 ~72 h e it sk, ARBUE
Wy TR B T R R PR 5 R 3k 43 B O K AT
MacConkey 3 | FLE2 AT 7 fif LAMVAB 35 fii | 28 5
BREAHE AM ZERE AR ZEAUATRIRE TSC Bl AUBAT
FRE RB 3l B BR A RE MSA BIE A= S WAL
BIRE OPSP e 4%:

FEAENR AR (SCFAs) I %E . >R HPLC %M,
1.2.4 REYEE A

RIHAE CIH A E 45 5 TE 8 (14 43 4 o3 A 3%
Mutungi 55 19 5 1 2K | HPAEC ( 3¢ [E Dionex 23 A,
1CS2500 A1) 7,
1.2.5 1 X-SA7 5 (XRD) 4347

TGS LB TEMEARSMEALET R ) A X5
A Ai 5 L R M R, X-3 i AL (L H,
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50°, 254 0. 02(°) /4, FH 3 EE 2(°) /min,
1.2.6 Z/RHAEM(DSC) 5t

FREL— 7 SR AME AL ET 5 LSS e R, 3 5
LG 12 A K, B S BT 4°CKE R
iy, FEFREL 5. 0 mg 247 (KGR 0. 1 mg) T 4R 3 s
W R, DSC200 R 25 45 4l A (7
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HFHEE R 10°C/min, ISR A S, AR
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FEEERR IR = A B oy UL 1 gk 2, ik
A&t , ANN-DS [ TC-DS F1 HMT-DS %} ZLERAT I F |
XU A TR AFE | S R TR R AR IR 28 TR R 4 25 2
A B B A P (0. 01 < P <0.05) , X KIGFE
DA A2 BR IR AN = SR AT I S5 A H WA 8
SR (0. 01 < P <0.05) 3 1if dANN-DS dTC-
DS Fl dHMT-DS Xt ZLERFT R AE SUBAT B RE | 255k Bk
PR AE R RRIR 2 TR0 181 R 45 ) 38 RV, A B K

FETERE 0 26 3K TR A0 S 2F AT 181 55 1 00 i 4
M E—2E R (P <0.01) . MR 2 A, 5% EAH
., ANN-DS . TC-DS F1 HMT-DS 4 % fin, ol 8 /> &
iR DNTR ) A T A LR . T R A AR A% (0. 01 < P <
0.05) , Ifii % I dANN-DS . dTC-DS F1 dHMT-DS, Z,
iR DN R i A S — 2508 (P < 0. 01) , T R AE I
HNEEINZ 2 %5 (P <0.01) ., SCHR[7 ~9 143, T
Mg Kb RE I R a5 AR
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Tab.1 Influence of recrystallised sweet potato starches before and after digestion on growth of fecal microbial floras

/mL
(P GRpii X iR ANN-DS TC-DS HMT-DS dANN-DS dTC-DS dHMT-DS
FLERAT R 1.16 x 108 1.78 x 108 1.65 x 108 1.58 x 108 2.47 x 108 3.05 x10® 2.83 x108
BUEAF R 1.34 x10® 2.08 x10® 2.36 x10® 1.91 x10® 3.12x 108 3.85x10® 2.64 x10®
FERERR TR 2.27 x 10’ 3.57 x 107 2.92 x107 3.18 x 107 4.35x107 3.81 x107 4.09 x 107
PR ZFFAT T 1.09 x 108 1.53 x10° 1. 80 x 10° 1.74 x 108 2.08 x 10° 2.58 x 10° 3.11 x 10
KIGHFFEHE 5.57 x 107 2.64 x 107 2.87 x 107 3.39 x 107 1.05 x 107 1.16 x 107 1.32 x 107
T ER AT 6.25 x10° 3.53 x10° 3.35 x10° 2.94 x 10° 2.01 x10° 1.42 x10° 7.60 x 10°
PRI TR 5.64 x 10° 3.37 x 10° 3.08 x 10° 2.52 x10° 1.29 x10° 2.01 x10° 8.30 x10°
F2 HLE BEHNELROEEHRERERREBRN~ERR
Tab.2 Recrystallised sweet potato starches before and after digestion promote short chain fatty acid production
g/
R RE TR pogil ANN-DS TC-DS HMT-DS dANN-DS dTC-DS dHMT-DS
LR 2.67 1.83 2.06 1.95 1.27 1.32 1.25
TR 1.06 0.77 0. 81 0.75 0.41 0. 44 0.42
LR 2.19 3.04 3.13 3.21 2.32 2.39 2.43
TR 1.82 2.32 2.08 2.16 3.68 3.56 3.79
2.2 HFHESTH I A BV e 45 A4 ] LA S X K i A pobe ™

ANN-DS .\ TC-DS Fl HMT-DS i & #5 i oi it
ISy M 59. 8% (52. 6% Fll 76. 4% , Colonna %5
WA | FA5 T T X U B 7K e il ™ A BTk B AL
PR DR UL IE A 7 235 4 () T2 o8, 33X ol 445 ) R BEL 1
it 53T 45 6 5 BB IE ] F — 25 08 J B S B e 1R 445
A SR, U /D i Ry TR 5 I o ) A R R Y
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Polymer chain distributions of recrystallised sweet potato starches before and after in vitro digestion
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dTC-DS 1 dHMT-DS (145 § 5 20 I3 T 27. 11% |
20.09% H116.60% (P <0.01) , H:rf B2 5 A1 i
1M A-BUFN VA AR />, H dANN-DS Lt dTC-DS
FTAHMT-DS {33 Fofr i 780 A5 £ i B O B 8 26 300
BET A B rh A A Y B W o TR R A T AR
TR B e A 4t ) L IR XU e B 2
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FRIEH s HEEEMIEMm & H 'pCﬁL}EF dANN-DS | sweet potato starches before and after in vitro digestion
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Tab.3 Crystallinity parameters of recrystallised sweet potato starches before and after digestion %
BH ANN-DS TC-DS HMT-DS dANN-DS dTC-DS dHMT-DS
g 30. 32 39.08 44.10 38.54 46.93 51.42
A-B G R BT 534 17. 30 30.90 40. 83 10. 13 33.38 43.10
B-Z i A5 e 43 10. 62 5.40 0.59 26.92 11.32 6. 18
V-5 S A B SE 2.40 2.94 2.68 1.51 2.33 2.15
2.4 B #5120 5 ANN-DS Fl HMT-DS A~ [A], TC-DS &2 3

LML ETE R AR SME AL ET 5 0 22 R 9
RIS WL 3, 4 Bl B T, T, 5 S B 1k
AH ¥ F 3 4 ¥, Abd Karim Z5A K, T,.— T, BE/E R
il F AR ] BTk AR R A — b ki AH T
S WA S5 R RS0, Gt AR OR R T 45 ) 1) 0

2 A TR A BB DS FE S IRIEA A S T E
SEEIE T 2 ASAR[E R 45 f 3k ; 17 dTC-DS B
A PR A A 7R Tl AR P AR AR () 25 S 3 AS
PR ER i HAA A Frién, B TC-DS F1 dTC-DS
f) T~ Ty M 2ZEARKZANP >0.05),5 ANN-DS Fi

w B
B ok &
= To ™ / ]
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Fig. 3

Differential scanning calorimetry thermograms of recrystallised sweet potato starches before and after digestion
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BN (P <0.01) , 33 th T 5 9890 Bl N AT 454 110
TR, v 35 TR v 3R 15 45 ) e R I BT 1 i 4

543 JANN-DS .dTC-DS F1 dHMT-DS & & (1)
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Tab.4 Melting parameters of recrystallised sweet potato starches before and after digestion
S8 ANN-DS TC-DS HMT-DS dANN-DS dTC-DS dHMT-DS
T.—T,/C 43.72 65.74 46. 38 65. 94 71.23 74.19
AH/J-g7! 23.45 29. 08 33.42 47.36 48.69 60. 57
3 &R HEA TR E BB TH 1 T8 T R i 19 25 4 e L

(1) PRAMR SR 45 7 S 5 R B, ANN-DS | TC-DS |
HMT-DS . dANN-DS ,dTC-DS HI dHMT-DS #i HE & #%
PERFEFLIRFT TR OBUBCAT B ZEHEBRTA T AR
TEFORT TR B 45 25 2E B R B4 5, i dANN-DS . dTC-DS
F1 dHMT-DS 13X P BB 7a A B B 3

(2) 434k 4ii XRD 1 DSC 4341 & ], ANN-
DS . TC-DS .HMT-DS .dANN-DS .dTC-DS I dHMT-DS

M S ,dANN-DS . dTC-DS FI dHMT-DS 47 [ it 1 45
FaRGE PR AT,

(3) AT, J5 () 3 25 & 20 B E M, A N
dANN-DS .dTC-DS F1 dHMT-DS , B A7 371 4 1k 18 F 4
TR S5 R, SCRBBE B M % 2 A TR 14 AR R AR i
TGP, S 40 A R 25 A T PSS LAV R
— AT I R
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