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The Process Optimization of Microwave Assisted Extraction of LBP and

Comprehensive Discrimination of Internal Quality for Lycium Barbarum Fruits
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Abstract: To explore the changing trend of the inner quality, of Lycium barbarum fruits, single factor and orthogonal test
were used to optimize the extraction process Lycium barbarum polysaccharide (LBP) of dried fruit of Lycium barbarum
by method of microwave extraction,combined with the multivariate statistical analysis to discriminate internal quality for
Lycium barbarum fruits. The results showed/that the extraction rate of LBP changed with microwave power, extraction
time and liquid ratio, and the optimized processes for microwave extraction method for LBP was A1B2C3 , extraction pow-
er 210 W, material liquid ratio 1: 20 g/mL, extraction time 20min. For Lycium barbarum fruits produced in different, the
content of LBP declined” with storage time, and Canonical discriminant analysis could divide it into three categories,
fresh,stale and aged stalefruits. For 15 brands of Lycium barbarum fruits commercially available, principal component a-
nalysis could divide it into three categories, qinghai, ningxia and other production area. The results monitored the changes
of Lycium barbarism polysaccharide content, laid method foundation for the detection of the freshness and producing area
of Lycium barbarum fruits.
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Table 1  The profiles of Lycium barbarum fruit samples

o = Tt 1o w—
) Short name  Producing year Producing area (sced/50 g)  weight ( &) Grade (em) length (em)

1 2016-1 2016 4E8 H  FHEHBTF 395 £4 12.45 £0.33 4 1.57.+0.06 0.62 £0.05
2 2016-2 2016 4E3k#H TFHESBT 336 £2 14.54 +0. 15 Y 1.56 +0.05 0.61 0.03
3 2016-3 2016 4E3-6 #H  THhT 382+12  13.2520.43 FH & 1.36 +0. 15 0.65 +0.07
4 2015 2015 4f FTHhT 406 =8 12.19 £0.38 o 1.56 +0.08 0.49 +0.03
5 2014 2014 4F THEpTF 363 +7 14.90 =0, 46 £ 1.55+0.04 0.66 +0.04
6 4Y 44ED B THEHT 298 £12 16.22°+0,59 e 1.53 +0.04 0.64 +0.03
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Table 2 The profiles‘of Lycium barbarum fruit samples commercially available

42 4k an PR RIBE Kk AR o
NO. Name Producing area . seed Granularity Long axis Short axis Crade
weight (g) (seed/50 g) length (cm) length (c¢m)
1 YCT T 26.63 =0.32 186+ 6 2.14 % 0.13 1.33+ 0.09 He
2 YCF THPT 17.28 £0. 18 307 + 8 1.63+ 0.11 0.57 = 0.07 T
3 HL F i HIEDIN 13.15 +0. 15 389 + 4 1.22+ 0.02 0.50 +0.04 g%
4 TZ TEHT 23.14 £0.46 216 + 4 1.76 + 0.09 0.66 + 0.05 ek
5 XY [Sutys 15.27 +0.32 329+ 6 1.45+0.06 0.50 +0.05 gk
6 AN THhT 17.76 £0.18 294 £ 3 1.79 0. 16 0.58 +0.03 el
7 QY TEHT 15.82 0. 15 316+ 5 1.53+ 0.11 0.57 + 0.03 el
8 SS FEB) 16.61 =0.17 324+ 9 1.48 +0.13 0.55+ 0.02 el
9 QH L i1iks 26.11 +0.55 1915 1.99 + 0.15 1.28+ 0.11 Hrih
10 NX THPT 15.38 £0.21 348+ 6 1.31+ 0.03 0.51 + 0.03 T
11 HMN THEHR 15.12 0. 12 359 + 4 1.30 + 0.04 0.49 + 0.03 el
12 QLX FEA 14.85 +0. 15 364 + 9 1.29 +0.08 0.45+ 0.03 e
13 HQF THPL 14.52 0. 17 370 + 9 1.35+ 0.05 0.56 + 0.03 %
14 QJ THER) 15.43 £0.19 339+ 10 1.28 +0.06 0.56 + 0.03 B
15 FKY THR 13.05 +0. 12 405+ 13 1.17 + 0.09 0.45+ 0.04 &%
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Table 3 Factors and levelsfor extraction of Lycium barbarum polysaccharide by microwave assisted extraction

TR
K Level
Factor
1 2 3
A $2HL) 3 microwave extraction power( W) 210 350 560
B BHA& L solid-liquid ratio( g/mL) 1:15 1:20 1:25
C $2HU} 8] extraction time( min) 15 20 25
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Fig. 1  Effect of microwave extraction power on extraction of

Lycium barbarum polysaccharide
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Fig. 2  Effect of solid-liquid ratio on extraction of Lycium

barbarum polysaccharide
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Table 4 Resulisfor extraction of Lycium barbarum polysaccharide

[Xl 2 Factors

B A RIUE B RHHE L C B ] ZHRIR
NO. Microwave extraction Solid-liquid Extraction Content of LBP (g/100g)
power (W) ratio (g/mL) time (min)
1 1 1 1 1.61 £0.02
2 1 2 2 1.93 +0.07
3 1 3 3 1.78 £0.07
4 2 1 2 1.49 +0.09
5 2 2 3 1.58 +0.07
6 2 3 1 1.27 £0.06
7 3 1 3 1.28 £0.03
8 3 2 1 1.01 £0.03
9 3 3 2 1.12 +£0.01
K, 1.77 1.46 1.30
K, 1.45 1.51 1.52
K, 1.14 1.39 1.55
R 0.63 0.12 0.25

IESZIRIG AR DL 4, W22 A 4 R 3R, 52 R
RT3 A > C> B, R IR A1B2C3,
R Bl 4 210 W OBHR LE 1:20 ¢/mL) $2EURA] 25
min, X5 P AT MRS SR R L 1:20 &/

mL J& B 85 °C G T E] 45 min LI D)% 200 W)
FHEEIT 5 75 i o & b AR T o g e 4510 BB R 4k
SRS IRF A AT 2R g e AT R 19 300 W~
700 W, 3 55 52 56 FH R B 0t 15 5 B AR Ak e g 3R 4 ]
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