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Abstract: To promote the efficient preparation and utilization of Chinese yam polysaccharides, an extraction process of
Chinese yam polysaccharides with ultrahigh pressure combined with microbial fermentation was established, and the enzyme
inhibitory activity of Chinese yam polysaccharide was investigated in this study. With fresh yam as raw material, from nine
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different strains, Lactiplantibacillus plantarum subsp. plantarum were selected as the subsequent fermentation strains. Based on

the single factor experiment, the L,(3”) orthogonal table design was used to optimize the ultrahigh pressure and lactic acid bacteria

fermentation collaborative extraction process of yam polysaccharide to determine the optimal extraction conditions: inoculation

concentration 5%, fermentation time 2 days, solid-liquid ratio 1:5 (m/V), extraction pressure 500 MPa, holding time 10 min. With

these conditions, the extraction yield of polysaccharides was 9.23% and the obtained polysaccharides exhibited significant a-amylase

inhibitory activities (7.48 mg-mL™) and pancreatic lipase inhibitory activities (7.07 mg-mL™"). The results showed that ultrahigh

pressure combined with lactic acid bacteria had the potential to produce Chinese yam polysaccharide with high yield and enzyme

inhibitory activity. This study can provide a way for the development and utilization of Chinese yam.
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Table 2 Orthogonal experimental design and results of

polysaccharide extraction from yam

Ry AP REE Ak BN RERE ZHEEFE

5 RE/% KR R MPa min 1%

1 3 1 1:5 300 6 4.59
2 3 2 1:6 400 8 491
3 3 3 1:7 500 10 6.74
4 4 1 1:7 400 8 4.80
5 4 2 1:5 500 10 7.32
6 4 3 1:6 300 6 5.74
7 5 1 1:6 500 6 6.40
8 5 2 1:7 300 8 8.38
9 5 3 1:5 400 10 6.02
10 3 1 1:6 400 10 3.88
11 3 2 1:7 500 6 9.17
12 3 3 1:5 300 8 4.63
13 4 1 1.7 300 10 5.89
14 4 2 1:5 400 6 5.68
15 4 3 1:6 500 8 6.17
16 5 1 1:5 500 8 7.63
17 5 1:6 300 10 6.13
18 5 3 1:7 400 6 7.96
K, 3392 3318 3954 3536  35.88

K, 3560 4159 3651 3325 3321

K; 4252 3726 3599 4344 4295

k, 11.31 11.06 13.18 11.79 11.96

k, 11.87 13.86 12.17 11.08 11.07

ks 14.17 1242 1200 14.48 14.32

R 2.87 280 1.19  3.40 3.24

xR 3 AENME
Table 3 Analysis of variance

Vi MAFFf AEE  ¥HF F{a P&
HRIEARA 32.117 10 3212 7.764  0.006
ARIE 697.361 1 697.361 1685.887 0.000
B IR 6.924 2 3.462 8370  0.014
& BR8] 5.893 2 2.946 7123 0.021
FHR I 1.228 2 0.614 1.484  0.290
& 9.642 2 4.821 11.654  0.006
R JE B 1) 8.430 2 4215 10.190  0.008
RE 2.896 7 0.414

Bt 732.374 18
AIEMEIT 35012 17

i 1R ARH TR BOL AR 2. 7 AR R X2 8.
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2.5 CYP-UZHy H A& & 4

1 25 2 B A e & B AR 4. CYP-UZ &
B AL J B 5 23 9] 9 80.18% A120.77%, e & bk
B W T Shao S5 RE 1 1L 25 2 0 b BRI
B (38.92%) ; CYP-UZ H i) 1l 5 16 & B9 11.08%,
X B S5 T Liu SR 1L 25 2 B i R A R
(3.95%), H—LIIE CYP-UZ NIRMEZHE . CYP-UZ
R R BN 2.69%,  HG Bai PR ILIL 25 £
I E AR SR (6.87%) 1%, 5 Li " HuE 2y
ARG E (1.42%) M, Bz TRET 250
FEHL AR DR 2 R B D A R I S B

R4 WHSBEHERES (%)
Table 4 Basic compositions of Chinese yam polysaccharides
BAE L RAE AEBSER A

4% 80.18+2.06 20.77+0.48 11.08+0.49 2.69+0.28

2.6 CYP-UZMNy 24540 1k,

KA =R OB AKB L2 HE, K45
It HPLC ¥E 0 5 2 s 2 . 45 & 5 TR CYP-
UZ EERP R A pE. L. M. HEmEL
R S T2 R 26 B TS R I 6 b BB AR i, PP R A RE AN
HEEE, PR s EIA R 70% Db X5 Li 2R
T8 B BRI (L 2 2 W ) RRE L R 2R — 8, (HA%
Pl b 5 LA BT 22 55 SRS R SR I VA PR A
T 2 WER R R b, E R R ) SRR A
2.7 CYP-UZW T &5

KB 1538 (i v %t 10 25 22 B 1) 43 F 24 A it
7000, S5RaE 4 fiok, CYP-UZ A 2 Mg, H
I 1 5 F 54 80.9 kDa, HLELTE 10.58%, 1Ml 2 /)
5> T H N 2.60 kDa, /it N 89.42%. Bai % IR 4,
HERIE A L2 iERE =g, Lo TE05
N 254, 154 fi1 93 kDa, #m+ CYP-UZ, Z5RRUIA
A R BT 2 1L 25 Z HE 7y - B — e I

&2
1231
L 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70
i 7] / min

4 LB BBADTEST
Fig.4 Molecular weight distribution of Chinese yam polysaccharides
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Table S Monosaccharide composition of Chinese yam polysaccharides
3P oM LH AR [T F 48008 F A HEAE F A EE AR B AEBAIR
& /mol% 6.03 £0.89 7.92+1.62 54.37+2.29 17.98 £0.23 6.27 £0.28 7.43 £0.30

2.8 CYP-UZ# M8 2 vt 21 407 0 H 3

K B 2L AR A s 1S 6 CYP-UZ [ H B A5
BERATRIE; S5 BWE 5 iR, ZHE(E3 419 em ' b
KT B8 FRJ U6 A2 2 S i HR Bl AR R HE R AL U4, 2 933 em!
11394 em AbgRUE 453 N C-H HIH4EIRSH AT C-H 1)
LIRS RUSCIE, IX = R REAE IR I U R 22 W AR
WP, fE 1155 em's 1080 cm ' AT 1022 cm ' AR IR
g U 2 W A7 AE L IR 45 K, 931 em ' R 763 em ' 1%
AR UESE T LR B I AEZERY . 7F 835 em ! S a- BT
(R FE R Y, B — 2B B IE CYP-UZ & 5 4 M IR b
A o- WE SRRV 2 0

4000 3000 2 000 1 000
Wavenumbers / cm’!
SRITESE 27 3: 0 PARI S 7

Fig.5 Infrared spectra of Chinese yam polysaccharides

2.9 CYP-UZHy B 4| & &

CYP-UZ X o-VE 5 Bl A1 T 107 B () 4l R FH an ] 6
B, W25 22 BB a- Y Koy T AR IR I 1 350 2 30t 410 1
e, B R BUHIR RO R TR — A
2 BUBE R 258, AT LdE 0 TE 3 a- E R B R BT 1k
A TR 4 PR A T T DRI A BT R R A Ak ot
FE, 0 SRS W0 BT 8 R AS )5 9 FE (¥ CYP-UZ X
o-FER B R AN A 2. B 6a T LLE H 24 CYP-UZ Ji
BIRE N 20 mg-mL ' i, CYP-UZ %} a-JE 5 il 190 1
. (67.00%) 152K, ABAR T FH A HE BT - 500 20
(89.35%), 5155 CYP-UZ I a- & ¥ B 47 1 % 12
ICs, 18N 7.47 mg-mL ™, J&iZ A8 M6 T B P B (1) 8.6
¥ ; CYP-UZ [ 1Cs, {5 55 Tan %™ 338 (1325 )R £ Bl
H) o- VE R 1Cs, 1l (6.69 mg-mL™) AHIT. BELF| ] A
B IR S — PG 2800 I8 T B 700, R T IR R A
RN, DR LSRR ) Al A B A s R R, WS LR
At R0 AN [ J5R R B CYP-UZ 5o B Jli 7 T £ 40 1) 6

Wi 6b FHH, 24 CYP-UZ i EIKEN 10 mg -mL ' i,
SHL o i i 77 B AR 2RO 57.57%, AR T B A xR SRR
AL (83.75%) 5 LitHH CYP-UZ KR BEIIHE
1Cs, B8 7.07 mg-mL ", Jy B =] Ath 41 1) 1Cs, B 4.76 1 o

a s =2cyruz
O 5o e e A
90 B
g C
oy 75+ D a
% 60 - E ¢ b
B 451 ¢ d
% 30+
15}
0
1.25 2.50 5.00 10.00 20.00

JRER IR / (mg-mL™")

b 9t —=cyruz
0 SRR i
75
X
% 60
E
5 45
e
g 30
®
15

0 0.15625 0.31250 0.62500 1.25000 2.50000 5.000 00 10.000 00
JARE / (mg-mL™)
6 LLIZy S HERIERN A 1S
Fig.6 The enzyme inhibitory activity of Chinese yam polysaccharides
Z: (a) a-APBE; (b) RIS 5.
o= E R Il T CLCREE R 20 R B, T 3 R
Ja MBE R T R EE R, T BOE S
TE AR AT TR TR, X B 2 B PR R 1
4R 5 MU KT 28 B AR R . CYP-UZ
(20 mgmL D) F A8 1 o- Ve REA0 GG, 0T AR
R 2Bl — S R AR AL T DLE I A S o3
oy i v AR IR B R AT AR Y, AT S - TE
For Tt 2 DA L, T/ o Ve O AR o R I
Wiy L3 L A R 07 A s I M RN, 3 T 3 BB
PRREIRE 5 30 ot 400 ) Pt i O T (1 3 12 0 e X i I (140 ¥
PR, o bl R B EE M L. CYP-UZ X
I g U T 0 1 2 2 B AR AR Ok AR 1) 45 SR 1R
A6 AR 7 il ORI I P SR AT, 22 gk A 7
AT £ 975 1 S DR AR R AR I 4 2R — 5. LR AT
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RE AT 22 W8 AT L5 R 16 Js 1 0 A [ 6 5 8 R ZE AR
MR, HLBEHE 20 R A3, L
EBEIENIREOLACE S, WREHIIRE S SR, DL g
REW, CYP-UZ BATBGRIBEINHIEE, RULZ
2B EA VR IAR a- e Ry AT I 17 00 1 770 98 7

3 ZHig

T TR R e I ) L R B R R B AR E L L 24
ZWE, WG IR AN R AR T Y AL AR
SEFh oy B A W TR P, 8T 7E B DR 3R AR 0 (1 R itk b e
SET CARERN IR . RS IE] . RRR b, R E AN
RIS (64 A B, e AR AR L)) BIE
AERTHALS, WhE L2 2 0 0 e T R LR T K
TGl B IR B T 2N M & 5%, KEENTE 2 d, BHE L
1:5, 77500 MPa, {RERS[E 10 min, 7EMEZAFF T
I RENAF RN 9.23%. [FINF, PRAMEGHNHI SR,
L1 24 22 W S5 o Y A9 R i R 7 G 22 3 30 1 0 ) P
H 2 PR RIS, e IC,, {554 7.48 mg-mL"
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