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Study on the Characteristics of Water Absorbance, Infrared
Spectroscopic Analysis and Extraction Technology of
Mucilage from Salvia przewalskii Seeds
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Abstract. Taking Salvia przewalskii seeds as the raw materials, the conditions for extraction,
water absorbance characteristics, and infrared spectroscopy of mucilage were studied. Based
on single factor experiments, mucilage conditions from Salvia przewalskii seeds were
optimized using response surface methodology. A central composite design was used to
investigate the effects of three independent variables, namely, extraction time, liquid-to-solid
ratio, and extraction temperature on the yield of mucilage. Results showed that mucilage
absorbed water well, and dehydrated slowly. Infrared spectroscopy demonstrated that the
seed mucilage was a compound of polysaccharides. Optimum extraction conditions were an
extraction time of 3.2 h, liquid-to-solid ratio of 54:1 (mL:g), and extraction temperature of
68°C. The maximum extraction yield of mucilage was 4.93%.
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Table 1 Response surface level of design factors
GES JKF- Levels
Factors 1 0 1
X, 2HU ] Extraction time (h) 2 3 4
X, Wkt Liquid-to-solid ratio (mL:g) 40:1 60:1 80 :1
X, YEHUERE Extraction temperature (°C) 45 65 85
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MK Z AR B N PR RS TRRD  MORS WA
90 min B AR BN AT, JCRGR AN F7E 15 min N
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TCRIE RN T . RSIRRNF BORS W i 7K 3 285 0] 5 1 7K
Sr= RV = A = N U 1 g S 7 N T D U
FAEBAE 6 h PGEEK, 6 ~ 16 h 1A 2218 i K
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Fig. 1 Time-course of water absorption and dehydration of seeds and mucilage of Salvia przewalskii
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Fig. 3 Influence of extraction time, liquid-to-solid ratio and extraction temperature on extraction efficiency of mucilage
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Table 2 Matrix and experimental results of response
surface methodology and extraction efficiency
of mucilage from S. przewalskii seed

2.4.4 HRERRIZHHEFNEIGIT
T 1k 1 AR A P SRR A R R B
I T2 &0, $#EEE 3.17 h, Wk

X, 53.86: 1, FEHUIRJE 67.51°C, I 32 B A Al ik
Y X WL X3 A (%) S IA T R LT 45 S 5,
BE e (Ot okt 4.94%. RRAESOR TR, KR T
Code  Time (h) Liquid-to- Temperature  efficiency VEME, BRATEHRE T 25808 1 LB E] 3.2 h,
solid ratio e ) N o wer
, 5 o = %7, WORHEE 5411, $RBURJE 68°C, KIEIL S,
, . 01 o s Y T P B B TR R S 2
3 3 40 :1 45 4.09 4.93%, HWM{EIEAERT,
4 3 60 :1 65 4.91 o
5 3 60 : 1 65 4.95 3 itig
6 3 60 :1 65 4.77 i N "
8 3 80 :1 85 4.07 BT ORI b 2, P —Hb iU R AR
o 4 401 €5 8.94 PR R 2T ) T R B SR DX, IR
10 3 80 :1 45 3.45 . — — \ \ =
. S wo o s 35 B 6 PO A K L A3 K e ] R A
12 4 60 : 1 45 3.78 K , iiﬁ‘%m“@?f%ﬁ%ﬁ%ﬁ%*ﬁ%[s’m'w'm hEH
13 2 60 : 1 85 3.07 R, HP R R BAT BETE AN ] A PR TR
1;‘ ‘2‘ gg ; j jg i'ii K L B GO IR, Bl TR R
. ; 01 o 55 WEIRRITEAE , BRI BLAT (R K 4
17 3 60 : 1 65 4.79 RLARE, XHFIRPTT R &R R a0
# 3 WERAFERHBEZHRIEMAEST
Table 3  Significance test for each regression coefficient and variance analysis
g2 3 Rl A e B ¥5J5 FAi P M
Source Sum of squares df Mean square F value P value Significance
1% Model 11.02 9 1.22 84.17 < 0.0001 ok
X 1.19 1 1.19 81.52 < 0.0001 ok
X, 0.53 1 0.53 36.11 0.0005 ok
X3 0.22 1 0.22 15.2 0.0059 ok
X, X, 0.14 1 0.14 9.93 0.0161 *
X X3 0.19 1 0.19 13.31 0.0082 ok
Xy X3 0.027 1 0.027 1.87 0.2136
X12 6.51 1 6.51 447.76 < 0.0001 ek
X, 0.86 1 0.86 58.94 0.0001 ek
X532 0.71 1 0.71 48.95 0.0002 ok
5% 2% Residual 0.1 7 0.015
723‘%;?;;—‘ Lack of fit 0.078 3 0.026 430 0.0056
2liiR 2 Pure error 0.024 4 0.006
J2UR Correlation total 11.12 16
ML RE R? 0.9908
PEHAN DGR B RL 0.9791

Ty, #x APRIMRELE P < 0.05 F1 P < 0.01 KV FE R BEMREE,
Note: * and = indicate significant difference at the P < 0.05 and P < 0.01 levels, respectively.
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