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Determination of polysaccharide content from Brassica rapa L. in Xinjiang
and optimization of extraction technology

HAILIQIAN:Taoerdahong', ZULIPIYAN-Abulimite', LI Ya-Tong?, LI Ling®’

(1. Houbo College of Xinjiang Medical University, Karamay 834000, China;
2. School of Pharmacy, Xinjiang Medical University, Urumgi 830011, China)

ABSTRACT: Objective To explore the optimum extraction technology and content determination method of
water-soluble polysaccharide from Brassica rapa L. Methods The optimum water extraction process of
water-soluble constituent polysaccharide from Brassica rapa L. was selected by orthogonal experimental design. The
content of glucose was determined by ultraviolet spectrophotometry with glucose as reference substance. Results
The best extraction technology of water extraction was as follows: reflux time was 2 h, reflux temperature was 90 °C,
return number was 3 times, and solid-liquid ratio was 1:30 g/mL. The Brassica rapa L. polysaccharide had agood
linear relationship in the range of 0.02-0.10 mg/mL. The regression equation was Y=0.819X+0.0029, r=0.9995, the
average recovery rate was 98.3%, and relative standard deviation was 2.0%. The total content of polysaccharide was
8.99%. Conclusion The extraction method is convenient and reasonable, meeting the requirement of polysaccharide
analysis method. The ultraviolet-spectrophotometry is simple and easy to operate, with good precision, stability and
reproducibility.
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1.1 #HRE5NEE
1.1.1 ##5EA

BRIEE TERZGM, TR se IR e B, SRl
KR 2y 2 e 20 K 25 3E = Wi 3K - BT A ) AR AR 5
W FAERLE B R X BRI J5# (Brassica rapa L) T 25 b5
WERT R B | VR IR (M al) . 8B (W al) . 1 T R
(M AR HEE AR wl); &5 (O ali, e 8 2
AT R A B THRFEA ).
.12 BEL5%E%E

T6 Hrith2 AVE SN 6 BT (AL 5 Ml AR A B
THEA D), B4 HT R FE[d=0.01/0.1 mg, Mitii-+EH£
IR (MR RRA R, DK-S22 #0 H Huli iR A 45 (i
LI A PR ], SHB-II 3K R 2 I 128 FE CHR M)
KR T 5A BRA .
12 WS
1.2.1  # B AT AR A B

K% FREL 105 °CT M 10 T A AR L 1 g, &
f#+ 100 mL a0, FRE, %, #45), B 10 g/mL
PIARHEN 20 o RS2 BN 459 1 mL 245 % 100 mL, A

A% 0.1 mg/mL AR M AR vE b 2570 o 45 0.20., 0.40., 0.60
0.80.1.0 mL & MIbR HE W T 5 A HZE 2 B v, e
il B R AR T
122 Kk

KB 1 mL A4 B BRI VAT LA
i 5%MARBAR 1 mL, #AJEMA 5 mL WG, RE
3 min, FEHKBEFMI 20 min, BUHEHZE =0, DIZEE
KAZEEW, T 400~700 nm K5 3, AR AR
WK A 481 nm.,
1.2.3 474 & 69 244

W B B WL T 4 1) 2R B A o Vs i L ZE 20 i A
B, LA 1 mL ZEEKAESS F1, 0 5%ER BRG] 1 mL, $25)
JEIIA S mL Bz, PRHE 3 min, KA T IIHL 20 min,
BUBAHIZE S, T 481 nm K AN E WO, WOGHEE
3514 0.189, 0.358, 0.520, 0.696. 0.839, LIESGEE{E(Y)
PO A OO I (I = L | R = S 1 I
Y=0.819X+0.0029, r=0.9995, 7E£ 0.02~0.1 mg/mL [ P,
LMEXRR R WA 1 PR,

¥=0.819X+0.0029
1.0 7=0.9995 0.839
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Fig.l Standard curve
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¢ 58 0, it i) — EBURE: (b U 22 5 ik
SR FH AL DR 28 [mT T [0 L T L 4R B B8O
R L, 76D RSB LR 1, R PR R 18 G Ak 15152
55, DAZWES RO IRAR, 0 SR T2,
125 2HRZERE
(1) 1m0 e L Ay e 3
FERNE R 1:30 g/mL., EIGEHERTEIN 2 h R4,
BEPRE MR A 60, 70, 80, 90, 100 °CAr5IIHI i 1 ¥k, R
P 22 W00 3 LM 2 e Ak Tl R B
(2RI Fb Iy 45
FKHURHE 23 304 1:20. 1:25. 1:30., 1:35, 1:40 g/mL
Sy BIFE TR R 90 °C L [EIRI A 2 h (464 F, Tl
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(4) 110 0 ) i) Py i

TE FIFRAR TR A 90 °C BRR LA 1:30 g/mL AR 2%
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R A8 22 W5 0% B 12 00 A e A T 3 B
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Table 3 Influence of reflux times on polysaccharide content

BT 9L #50/1R 1 2 3

2R /% 7.593 8.29 8.30

2.1.4 EANE ke

M2 4 A, SREURE N 2 h, S0 RA RO,
07 L Bt 52 iz s ] B S 3 e T R A o A s T Rshysi b g
#E, BB EIFETEIA 2 h,

Fz4 ELRATENZESEMEMN

Table 4 Influence of reflux time on polysaccharide content

Hif [ /h 1 1.5 2 2.5 3

T Y% 7.791 8.10 8.47 8.43 8.32

2.1.5 EXFEHLER

GRS/ d NS I e 7o S b i 1 i = 95 0 1 b T N |
TOREL . RRR A N A X4, il Lo(3YIEACSL s, 457
W2 5. I S MR2E5 b 5 I b 20 & i & T
WL, R ZE R ERIRF N A>C>B>D, BALHYRIT
LN ABLCiDy, B IR EE R 90 °C. BB H K
1:30 g/mL., [EIRKECH 3 ¥k, BIFREE ) 2 h,

x5 EXIWRRERDH

Table 5 Orthogonal experiment and result analysis

Table 1 Influence of reflux temperature on polysaccharide g AWRE Bl CWE  DmtiE 2RaE
content /°C /(g/mL) K /h /%
i EE/°C 60 70 80 90 100 1 1(30) 1(1:25) 1(1) 1(2) 7.163
THt/%  7.131 7.833 8.10 8.39 8.36 2 : 2(1:30) ) 225) 7436
3 1 3(1:35) 3(3) 3(3) 7.418
4 2(90) 1 2 3 7.814
212 #hRLK LS
N - ; o 5 2 2 3 1 8.126
2% 2 ATAN, 20 B A R b BB KT 20 TR
FYEH o 1:30 g/mL B, ZHE RO RS A 454 6 2 3 1 2 7.818
%%Eﬂ*uglﬁ%, *’H@i [:Izl,_;ﬁ?%jj 1:30 g/mL Ej‘jiﬁﬁo 7 3(100) 1 3 2 7.649
#2 ORRESES BT 8 3 2 ! 3 7.623
Table 2 Influence of the solid-liquidratio on the content of 9 3 3 ) 1 7394
polysaccharide ’
* K 21.01 22.64 22.604  22.
WRHE/(g/mL)  1:20 1:25 1:30 1:35 1:40 : 017 646 60 838
K, 23.778  23.185  22.664  22.903
% 7.431 7.829 8.12 8.10 8.06
Ks 22.666  22.630  23.193  22.875
r 0.920 0.185 0.196 0.021
213 REKH LA - AsCsBSD
I N K N LRV > >b>
HF 3 A, BV 3K, SMEEsRREAmE,
I IS TR N Sy I
R A B S T KR 3 0K LAl AB,CiD;
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W IEE S IR 1 mL, ¢ 1.2.3 54k, fEfRl—
S TFMERSERE, HEAEWE 6 Kk, 5 RULFK 6, HXIFRHE
{25 (relative standard deviation, RSD)A 0.06%, W%
A5 RAT
222 MEMHERE

KW BRENER 1 mL, 4% 1.23 JikiglE, G
20 min MAE 1 RIBOLE, EEME 6 Ik, 4R W% 7, RSD
9 0.35%. FRWITE 2 h WAL RAR 2 T R AT -
223 EHAMER

BUE—BEdL 6 0, % 1.2.3 FiFArEefE, maEmt
., G593 8, RSD 4 0.19%, R EHE M LI,
224 HRTEHEGEEFNE

VUIEAS AR 8 M e LA & 454, B RAT R 2R 2 b,
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PEATPREURAE, $Ehnii th 4 T J Bl @ o i, AR ARNIA
FREE MR P B2 O, SRR 9.

225 AR R

A 2 W IBURE S S W 6 1, 3494 0.2 mL, 43S A 45
BEXTRESE 0.1, 0.1, 0.2, 0.2, 0.3, 0.3 mL, #MEARAEMZE
Jr e ROGEE, TR SR, 45 10,
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FEE KR P 2B SR, KR 2R N E M T %
B2, WA T R TR IS T 2 MR IR 2 /N R R B >
[ RB > BRE L > BURET ] B e T K 3E 9635 S0 i
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1:30 g/mL , [EIHEIFIEIA 2 he AR R Xt BE b, ASHFSE R
FHE AN -] WA 6 BRI e JE 75 2 0 & &, AR 73y
BN 8.99%, ZJT LMLy ALS THERAE. iR
L EEME . R RS IG S R LG Ok
WA TS 2 AR, AT JEE 2R A I L 1E
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Table 6 Precision experimental data

n 1 2 3 5 6 HMH RSD/%
W 0.3516 0.3533 0.3521 0.3531 0.3529 0.3535 0.3528 0.06
R REMXEHE
Table 7 Stability experimental data
n 1 2 3 5 6 W RSD/%
W2 0.3529 0.3612 0.3633 0.3587 0.3561 0.3613 0.3589 0.35
®8 ESEMIBHE
Table 8 Repeatability experimental data
n 1 2 3 5 6 H{H RSD/%
W' 0.3672 0.3632 0.3681 0.3656 0.3641 0.3678 0.3660 0.19
®9 SESEMNE
Table 9 Determination of polysaccharide content
i W B ZHEE /% FHE % RSD/%
1 0.3733 9.05
2 0.3802 9.21 8.99% 2.7

3 0.3598 8.72
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Table 10 Sample recovery experimental data
n FE b 25 i/ (mg/mL) fin A& /(mg/mL) 755 /(mg/mL) [l /% EBICR % RSD/%
1 4231 10.00 52.23 99.2
2 43.98 10.00 53.13 101.5
3 43.52 20.00 63.20 98.4
98.3 2.0
4 4221 20.00 62.87 98.3
5 43.10 30.00 73.93 96.1
6 49.19 30.00 78.10 96.4
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