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Extraction Process of Flavonoids and Precipitation Law of Flavonoids

and Rare Earth Elements in Boiling Water from Indocalamus latifolius 1.eaves
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Abstract :In order to have a better comprehensive development and utilization of Indocalamus latifolius leaves ,the pres-
ent research focused on the extraction process of flavonoids and precipitation law of flavonoids and rare earth elements in
boiling water from I. latifolius leaves. The results showed that, (1) the optimal extraction process of flavonoids from 1.
latifolius leaves were extraction temperature of 90 °C , extraction time of 1.5 h,ethanol concentration of 80% , solid-liquid
ratio of 1: 15 (g/mL). Under the optimal conditions,the maximal extraction rate of total flavonoids was 4.83% . (2) The
total content of rare earth elements (REE) in I. latifolius leaves showed a extremely low value of 0. 0907 mg/kg, five el-
ements including Pm,Th,Ho,Tm,Lu were not detected and the content order of other 12 elements was Ce > La > Nd > Y
>Se¢ >Pr>Gd >Sm >FEu>Dy>FEr>Yb. (3) In continuous boiling water, flavonoids precipitated during 10-20 min,
its content in the boiling liquid reached 0.091 mg/mL. However,the REE precipitation was little, total precipitation a-
mount of all species was only 0. 1192 ng/g,the order of precipitation amount was Ce >La>Nd >Y >Sc >Pr >Gd > Eu
>Sm > Dy,and Pm,Th,Ho,Tm,Lu,Er,Yb had no precipitation. The results indicated that,there is a high level of fla-
vonoid content in I. latifolius leaves,its extraction method was simple and showed an obvious precipitation in continues
boiling water. Conversely,the REE content in I. latifolius leaves was extremely rare,and precipitated very little in boiling
water.
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K SR A 1 50 7 4 A N T A A XL A R A
W5 e I 0 v Bt S R Al AR XL R 4 (50
C)HEF, Z J5 7 AR REHL T R AR, 1 50 B
i DR AE TG A LR T B A 4 0, oF
AT e 55 6 oo AT AR 5T ), BOHT S gk
LTS RIAT AN HE T TR AL B
1.2 ERPERIZHRSSENE""

PR 2R I A EARBOS T ARifEIR 7] 10 mg,
R EE R T0% () £ B2, I 23K 5% A 100 mL %%
I, 0 70% CREE A, $R5) A Rk A 0.1
mg/mL BRI W o o3 i A 5 B B R ™ T bR o
Wi 0.0.1.02.03.04.05.0 mL J6 ¥ 10 mL
e v, U BE R 7T0% ZBE#b 2 5 mL, 735 i A
5% W ASFRENTE R 0.3 mL, $E4], iU E 6 min, A

10% FERRERVIE 0. 3 mL, $E2] , JHU'E 6 min, LA 4%
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15 min, IS HRFI NS L, 510 nm KR A 722
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I

K CBERNRIEI I T CBER B BRR L FRH
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HUE W 2, B v B (40% . 50% . 60% . 70% . 80% .
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nn A0 5 WY B AR 918 A o T 2 75 R N 1) B
T,
1.3 micESEmUE

K %% DAY s R A TCP-MS 1 0647 463 I LA S
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RN P T 25 R T IIE IR 56 3K A5 Y S BCRh
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Table 1 Factors and levels of orthogonal test
K (A) PRHURE (B) 2Bk (C) BHLL (D) $LHF i)
Level Temperature ( °C) Ethanol concentration (% ) Solid-liquid ratio Extraction time (h)
1 70 60 1:15 1
2 80 70 1:20 1.5
3 90 80 1:25 2
x2 EXAWER
Table 2 Results of orthogonal test
= F iy %
rlfo‘.7 A B ¢ D Extract?:f %‘fe (%)
1 1 1 1 1 3.52
2 1 2 2 2 3.85
3 1 3 3 3 3.86
4 2 1 2 3 4.01
5 2 2 3 1 3.67
6 2 3 1 2 4.83
7 3 1 3 2 3.92
8 3 2 1 3 4.46
9 3 3 2 1 4.28
k, 3.69 3.82 4.44 3.82
K, 4.17 3.99 4.04 4.20
Ky 4.22 4.32 4.05 4.11
R 0.53 0.50 0.40 0.38
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ACHUR I T s o0 3 A AR, AL La
Ce Nd =FpoZ2 & & KT 0.01 mg/kg, Er . Yb I
ORI & EERALT 0.001 mg/kg, HA Pm Th,

Ho Tm Lu & 5 MOTE AP . KD BIAFLER) 12
FhCZE S RIT R Ce >La >Nd >Y >Sc > Pr > Gd
>Sm>FEu >Dy>Er>Yb, ififi 0 EMNESE
4 0.0907 mg/kg,

®3 KMEHPBELITESE
Table 3 Content of REE in I. latifolius leaves of Yongzhou (mg/kg)

Elements species Elements content
Y 0.0086
47 Se 0.0071
B La 0.0198
fili Ce 0.0304
B Pr 0.0036
il Pm 0.0000
B Nd 0.0117
4% Sm 0.0024
# Eu 0.0018

Elements species Elements content
L Gd 0.0027
i Th 0. 0000
i Dy 0.0013
£k Ho 0. 0000
4 Er 0.0007
£ Tm 0. 0000
& Yb 0.0006
4 Lu 0. 0000

2.3 HMSHLITEEHKFHTHAE

B AR RS B W A N A I AT B Y
B & A ik 0. 091 mg/mL, b B AR b, B
AIHT AR FRAE 10 ~ 20 min, Hoip DL 10 ~ 15 min X
[E BT i e 2, 76 0 ~ 5 min DL S 20 ~25 min i [H] Bz
A AT 25 min J5 A8 H G T N
s

23010
g
i E $0.08
= 25006
ZZZ004
22002
oS
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0 5 10 1520 25 30 35
AP RFZEIR]
Continuous boiling time(min)
B 1 SRS E4 TR PRI H A
Fig. 1 Precipitation law of flavonoids from I. latifolius leaves

under continuous boiling treatment

A 30 min J5 , &5 L0 E WA B SO N Y
Frfi I8 TR 4 b, fRATH, BRTERR I K BE
it 19 Pm Th \Ho \Tm Lu FLAHITER AR WA Hr 5,
J3H Er Yb ZRTREZ WIS R R R AN
M HITR AT G 0. 1192 pg/kg, B i R
/NI R Ce>La>Nd >Y >Se >Pr>Gd >Eu>Sm
> Dy, XF R B BT H 2R 59 K /NI A Dy > Se > Sm >

Nd> Pr>Y >Gd >Eu>Ce > La,
F4 BRBFHETHLITENMHAE
Table 4  Precipitation law of REE from 1. latifolius leaves under

continuous boiling treatment

P LS Br it it UES
Elements Precipitation Precipitation

species amount (pg/kg) rate (% )
.Y 0.0089 9.7
Hi Sc 0. 0049 14.5
i La 0.0410 4.8
4ili Ce 0.0420 7.2
HE Pr 0.0036 10.0
il Pm 0.0000 0

A Nd 0.0111 10.5
4 Sm 0.0021 11.4
i Eu 0.0024 7.5
4 Gd 0.0032 8.4
i Th 0. 0000 0

&% Dy 0.0008 16.3
£k Ho 0. 0000 0

#] Er 0.0000 0

% Tm 0. 0000 0

% Yb 0. 0000 0

e Lu 0. 0000 0
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