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Abstract: Water extraction and alkali extraction were used to optimize the extraction process of polysaccharides Salvia
plebeia R. Br.. Antioxidant and hypoglycemic abilities of the two crude polysaccharides were compared in vitro. The results
showed that the best process of Salvia plebeia R. Br. polysaccharide by water extraction was as follows: The extraction
times were 4 times, the extraction temperature was 100 °C, the ratio of solid to liquid was 1:20 g/mL, and the yield of
polysaccharide was 2.86%. The optimal extraction process of Salvia plebeia R. Br. polysaccharide by alkali extraction
method was as follows: Alkali concentration was 0.3 mol/L, extraction temperature was 100 °C, solid-liquid ratio was
1:15 g/mL, and the yield of polysaccharide was 7.15%. The maximum scavenging rates of the two crude polysaccharides
on DPPH free radical were 81.23% and 45.02% respectively, the maximum scavenging rates on ABTS" free radical were
88.70% and 88.07% respectively, and the scavenging rates on superoxide anion (O}) free radical were maintained at about

20% and 25% respectively, the inhibition rate of a-amylase increased in a dose-dependent manner. The scavenging ability

Y AR 2021-12-27

HEWH: ThHAEKF/TAAA (222102110327) .

{EEBN: 319 (1995-) , B, MLHF5 A, TR @ A 4% 25, E-mail: change1024@126.com,
*EEEE: k% (1977-) %, 4, 242, B30 % @) A4 %] 26, E-mail: zhanghy150@sina.com.


https://doi.org/10.13386/j.issn1002-0306.2021120280
https://doi.org/10.13386/j.issn1002-0306.2021120280
mailto:change1024@126.com

<212 - £ Tl B4

2022 4 10 A

of water extracted crude polysaccharide on DPPH free radical and ABTS" free radical was higher than that of alkali

extracted crude polysaccharide. Both polysaccharides had certain O free radical scavenging activity and a-amylase

inhibition. In addition, through the comparison of infrared scanning spectra, it was found that the pyranose and carbonyl

groups in the alkali extracted crude polysaccharide were destroyed compared with those in the water extracted crude

polysaccharide, which may be the reason for the difference of their biological activities.
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PLHE. B5.0(6000 r/min, 10 min) YEETTHE, HIAZEM
IKIZ VS, RIAS R 2 WA, FH 2RI - At P T KGR
R F AR



43 % 55 20

B0, S RO SRR T SRS B AT - 213 -

12,14 EAXRKTZ Z=FHTiEaEP W%,
>R Sevag A EH Z AW, EICEH B E AR,
BUR T RS 2R AR A /KR B R B 20 (LU
TRIRR A /K SRR 2208 FNBR AR 1 OB B A ok 24
(AR IR ode 2 mE) .

1.2.2 FAPRIZRSIE

1.2.2.1 JKEHGE LV DTSR, ST
B SRERREA ., SRS Ta] AR B R B PU A~ R =Xk 22
PSRN . [EE AR KE, BRREEE 1:25 g/mL,
FRE 2 Yk, FEHURTTE] 0.5 h, $2HUEEE N 80 °C, 78
K RZFARESEATT B Ly 1:100 1:15, 1:20,
1:25, 1:30. 1:35 g/mL i, S3HrRE FE XS 3R 1 5
s FEECARECH 1. 2. 3. 4. 5 KT, S R EBR T
TR LN RN TE] Y 0.5, 1, 1.5.2.2.5.3.3.5h
B, ST BSOS ) Xof 75 2% 04 §2 i $2 HUGELRE SR 60,
70. 80, 90, 100 °C B}, Sr A4 B X 153 14 72 15
MR B PR 22 48 SRR AT 1 52 8 A T A 5 R 22 b 1) e
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Table 1 Factors and levels of orthogonal experiment of water
extraction method
KF - - -
AARBORE (KD BARIURE(C)  C:oRitb(g/mL)
1 2 80 1:10
2 3 90 1:20
3 4 100 1:25
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Table 2  Factors and levels of orthogonal experiment of alkali
extraction method

S
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A: BB (mol/L)  B: JREGREE(C)  C: BRE K (g/mL)
1 0.1 80 1:10
2 0.2 90 1:15
3 0.3 100 1:20
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2.1.1 JREEHE

2.1.1.1 EREEXTH RS R mszm BIE 1A 255
Z 5 LT LA Y, 195805 IR L i3 RS R,
RN LR 1:20 g/mL B3 3R B H R 1.71%.
XA TR A 2 W AR K R ] T 2 MR
MR T4 K, AR B A 3 DA AR 420 4 P9 A b
ZOWRUR R 2ZERIN, N T 2R P, B RS
FERAR IR 4 & 2 E Ly 25 R, PR 1:10. 1:20,
1:25 g/mL A TIERS 0.

2.1.1.2 $BORBOSH R BE 1B Al
1, BE 25 P BB S, A5 3R 5 B R S B
(P<0.05), N2 LB LS SR E, Mikg] 4 IRZ )5,
G RAMEAR R 2 (P>0.05), [KHitk, #EH 2, 3, 4 &K
AT IEAZ IS

2.1.1.3 FEHU AT RS R A mE 1C Al
01, PEHCE AL XA R A AN B 25 (P>0.05), iX 1] BB 2
KR 2R AT 4, 2R st o DR, RE R
IR E A 0.5 h, X3~ HABSEA 7 1ERZ 50 -

2.1.1.4 $REGRBEXTHHZ SR 52 & 1D fTLL
Y, B TR T, AR BN (P<0.05), $EHUE
Bk 100 °C B RIR BTN 2.49%,, =idXHasy
2 A IR B W, B TR, il s (P
HON PEHL 80, 90, 100 °C HHTIEAZIRE .

2.1.2 HREEEGE

2.1.2.1 ERE XRS5z BIE 1A aTLL
i, BEEENE LL R, A5 ik TR e, Akt
WILbR 1:15 B, 18 3R 5 K 3.55%. B i, $EH
1:10. 1:15. 1:20 g/mL A TIERSIRL .

2.1.2.2 PEHUECTHH PSR HE 1B 45
A 22 HR ) Es SR nT 0, DB T R BOR B AR5
JLTP AT o B AT GBI, BB AR A2 4 L i e IR
VER, B RIGINTR T 22059 B2, SCuG s S m 2
FEAEPY (R E AR . R A5 IR IO B [E 2
1 K.

2.1.2.3 PEEUATEI X PR R s m . K 1C 3R
HA, A5 3R B =5 P B Ta] 358 0 2. 55 (P<0.05) - Ft, 1535
2.5 h J5 19BN Ak, 256 S bR AR
J&, K ERE I (] [ >R 2.5 he

2.1.2.4 $EHUREEXPH 2SR5 E 1D
AT LG B, S5KBEBOEAEL, BEE PEIE BT, 1595
RN (P<0.05) . 7F 100 °C F, 15:% 5k 6.16%.
BB EHL 80, 90, 100 °C HATIEATIE

2.1.2.5 BB BE XL ZZBEAS AR AR ARV AT LA
{2 RN TELT 4E 3R | e R E S R hE
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Fig.1 Effects of solid-liquid ratio (A), number of extraction (B), extraction time (C), extraction temperature (D) and alkali
concentration (E) on polysaccharide yield

ZIR] W 2R, DT I 22 0 ) s B i AR R0,
Kl 1E v, BEE TR BE AR50, 1558508 ) 25 (P<0.05)
b RIEEaTRE . NEE RS RSRE, i
HePEEIAE] 0.2 mol/L J&, 1593 B3 A b (P>
0.05). HIEIERL 0.1, 0.2, 0.3 mol/L #F7IEASIES .
22 IEXRIELER
2.2.1 KARBUEIERSIREGEE R i = K ZFE =K
TERSRE RTINS . IERS L IR IR 3, 7225307
UL 4,

FH BB 2 AT, ik B 3 A BOML 22 AR R
2 R B IMEK IR A B>AS>C, $ R B K A
WORH ZEMHA SRR R, TR BGRBCRVENE LS a4
INo FELEENZE RAEZIGE, KL A w2 b A
PFEE T 20 AsBSC,, RMEBURECH 4 IR, $EBUREE
> 100 °C, BN 1:20 g/mL, 15254 2.86%+0.08%
2.2.2 TRIREGEEIE AR LS AT B =R &
KRGS R TG . IEAE LI R LR 5, 7
2E5TPTER LR 6.

# 3 KEREPUEIERC IS R

Table 3 Orthogonal test results of water extraction method

SES

RS i BnE ORI
1 1 1 1 1.26+0.10
2 1 2 2 1.8440.04
3 1 3 3 2.49+0.10
4 2 1 2 1.90+0.14
5 2 2 3 1.984+0.04
6 2 3 1 2.71+£0.13
7 3 1 3 1.96+0.42
8 3 2 1 2.07+£0.73
9 3 3 2 2.86+0.08
kl 1.86 1.71 2.01
k, 220 1.96 220
k, 230 2.69 2.14
R 0.44 0.98 0.19

H BT AT 6 I, X i 7 A5 A 22 S
AL KB IMEKIK R B>A>C, $E B BE XTI 75
RO WA FSE M RO, PR LER2 i i/ 7ELR



- 216 - £ Tl B4

2022 4 10 A

T4 IREEPGETT BT a R

Table 4 Analysis of variance of water extraction method

H#E TI1 285775 il A ¥y F(H PfH

A 0.309 2 0.154 9.926 0.097

B 1.549 2 0.775 46.454 0.021

C 0.055 2 0.027 1.648 0.378
R2E 0.033 2 0.017

5 BHRPUAIESSIRAS R
Table 5 Orthogonal test results of alkali extraction method

g R LR
ABASE  BREURIE  CRHRLL (%)

1 1 1 1 3.88+0.09
2 1 2 2 3.80+0.04
3 1 3 3 5.83+0.30
4 2 1 2 3.67+0.07
5 2 2 3 4.86+0.06
6 2 3 1 6.59+0.23
7 3 1 3 4.90+0.03
8 3 2 1 5.92+0.08
9 3 3 2 7.15+£0.11
K, 19.03 19.32 22.94
K, 23.42 22.14 24.19
Ky 27.24 28.22 22.59

R 8.21 8.91 1.60

6 BIRIQLTT M e
Table 6 Analysis of variance of alkali extraction method

WER  mEEFM AmE 5 Pl Pl

A 3.401 2 1.700 51.198 0.19

B 8.903 2 4.452 134.044 0.007

C 0.524 2 0.262 7.885 0.113
2= 0.066 2 0.33

Gk 2E RAEZ IS, DR 20 A b 2 Bl AR $ B T 2
R ABLC,, BIHEE M BE S 0.3 mol/L, $&: B iR A
100 °C, Bl bR 1:15 g/mL, 1530 7.15%+0.11%.
2.3 LIONRERIMNIERRT

2.3.1 ZrAMERE fRIE 2 nTEN, AKEEHL R AR AL
A AR I, BB 35 5 A RS — B B RE
Hl. PR Z8E5BITE 3299 F1 3283 cm™! A& a1
55 %) W IS4, A2 T O-H F1 N-H A% 1 45 92 3 X [A]
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Fig.2 Infrared spectrum scanning diagram of two crude
polysaccharides
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Fig.3 UV spectra of two crude polysaccharides
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Fig.4 Scavenging ability of two crude polysaccharides to
DPPH free radical

2.4.2 ABTS"HMHAIERAES]  HIE 5 ATAL, 7E 0.05~
0.4 mg/mL ¥ [ P, BEAE PR S0 e B i 14
Jin, —3E X ABTS H i 31975 358 157 52 SRR 77
B 3 M N (P<0.05) o 4 7K B AH 22 1 vk ik 31
0.2 mg/mL . ff$EAH 20 5% 0.4 mg/mL B, —
FIEBRRTAEIS 88.70% F1 88.07%, 5 Ve MUMHER
A1 FF, Uil —H AR S0 ABTS™ [ H FE bR
B 1o PIE XTI ABTS H 3L AY 1C, 4351 H
0.0841 1 0.1229 mg/mL.,

100 1

~'$;<j‘
80 : b
S

= 4 v
™ V¢

20 A - 7k%*ﬂ§’ﬁ§

—— BRI

015 . .

0.65 Ojl 0j2 0i4 0.8 1.6
RS (mg/mL)
K5 PR T ABTS H R TEBRRE

Fig.5 Scavenging ability of two crude polysaccharides to
ABTS' free radical
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Fig.6 Scavenging capacity of two crude polysaccharides to
superoxide anion free radical
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Fig.7 Effects of two crude polysaccharides on inhibition of a-
amylase
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