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L2 R®Hk
L2.1 FRfEMLNLHE BREREABES THRS
Tl 2= E AR ER/NEERE ST FR 5 4. 0 mg, FIZKIAf# 75
B 100 mL AR ES, 25, AW E K 40 pg/mL
HIER R /INBERSATHE S 20 W, 25 FH . A 2% W AR TR /N BE
WAERM 1.0,2.0.3.0.4.0.5.0.6. 0 mL F 25 mL &
R FZR K B2, RIS 2848 /K M2 1, 43 503000 1 o
JE (345 nm K ALA B R IER IO » L BE g AL FR
VL Rh T Gy N2 L AR I ES
L2.2 HERBEENNE BERBRZIMBAR EALE
ARG AR, A IR R 45, B 100 mL A&
W K E 2 3250, BT . 43 FIHE 25 W B v
1. 0 mL, %€ ER R /INEERR 5 & .
1.2.3 IERSEREIT REH ML F BRBUN 2
P, e AL i [a) B. B 75 1R B L C. IS A5 BV
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*x1 BRAERESIRAR

K BFE](A) Time/min & & (B) Temperature /°C [ ¥ k. (C)Solid liquid ratio

K- 1 30 30 1:100
K- 2 40 40 1:150
IKF 3 50 50 1: 200
2 HBRESMW

2.1 FrifERhER

Ff/N TR AL [0 )T, 18 LR R/ NEERRIR B C 5
WS BE A B EH . C=0.1031A + 0. 0033, r =
0.9994, L5 FH, EhM/NEERRTE 1. 6~9. 6 pg/mL VKB
RN RR BRI, fREHERE . BUHR R = E R E
0.1.2.4.8.12.,16.20.24 h 543 B0 52 W 6 BE L A X b v
22 (RSD) K 1. 23 % , ULBABLIAMTE 24 h WEARFREAR
A, KGRI 4 B 2 B 1.0 mL, AT
YEMIE 5 WIRIGRE , 255 RSD A 1. 62%.,
2.2 BHNERK
2.2.1 {REUSHE]  FREUG6 43 0.5 g ACE/INEEM KT, 4
HIEF 50 mL 1%0E0 88 BV T, 1230 24 h, 23 AR
AbFE 0,10,20,30,40,50 min, 33 U8, V45 & —E KR, B
100 mL &N, EZ, WEFEI 1 mL 425U, F 345 nm
AR SGRE . B3R 2 W], A IR FE 40 min PN, 3R
/N B, F R R o P R AT i) ) i K i 1 A
[ KT 40 min, 2 B8 /)N BE B A4 48 BUE WE A T L 1B 1
P& ] 40 min B ATE

x2 EEHEXENRNENE

Table 2 Influence of time on extraction effect
R 6] Time/min 0 10 20 30 40 50
/INEERE ) i Content of

5.2752 5.4350 5.5485 5.5536 5.8835 5.7960

berberine hydrochloride/mg
2.2.2 RBURE  FREL6 13 0.5 g AKE/INEEAMAG, 53
HIEF 50 mL 1% RER AR FF BRI VR L1230 24 h, 433 F
30.40.50.60.70°C R AL BE 40 min, L IR E—E
AT, B 100 mL AR, EA W R I 1 mL $#2H
W, F 345 nm AbIIMEORRE . FiEE 3 RIAL RS IRE,
ERFR/INEERR A SR B E I N IR E R T 40°C R IR BUR &
A TR, R g B IR BE TR B R B E R G 5R AR T
ER R /INBERR A BRI, {E R R P B A o A A, TR T
5 FHER VR BE T, 2 BOR H EhBR /N EER & &
kR 40°CH R PR ,
=3 m X RE R A #M

Table 3 Influence of different temperature on extraction effect

VR Temperature / °C 30 40 50 60 70
JNBERR A it The content of
berberine hydrochloride/ mg

2.2.3 VRUEAEHC FRELG6 14 0.5 g A E/INEEARHLES , 435
T 1% YRR B EEYA W 50 mL(1 ¢ 100).75 mL(1 : 150
100 mL (1 * 200).125 mL (1 : 250).150 mL (1 3 300),

4.76485 4.89540 4.60815 3.76480 4. 58855
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175 mL(1 * 350) 1,329 24 h,7E 40°C F#A4LFE 40 min,
TR E— AL, B 100 mL AR, E5 R E
B 1 mL $2EUR T 345 nm AL EEE , 3R 4 750, BE
BTG INERBR/NEERR Y & B W TR » M A5
KF 1+ 100 B, $RBOR P ER AR /NBERR, & & S 1Mo/ » i3
£ 1 2 100 VB4R A 77 1 ol AR

F4 ] 7% bk 3 42 B R B9 3% M

Table 4 Influence of solid liquid ratio on extraction effect

[ Wi bt Solid liquid ratio  1:50 1:100 1:150 1:200 1:250 1:300

/INEERR K75 & Content of
berberine hydrochloride/ mg

5.4402 5.9248 5.8784 5.8268 5.5876 5.1319

2.3 IEACSEH:

XFIE AR SEHG 45 R AT M W3R 5.6, MIIE T,
A HERE 3ANKFREMAKT, HE BHE 1 KFER
AR, & CHIZE 2 NKFR_REMKF. FRER
BAEAKFEH AB G, B 1 ¢ 150 ) RE W L, 30°C T B #2
B2 50 min, FRZESHT, R A ML ERER /N BERE &
BRI, WK CRZ, W& B KR/, B
ERFR/INEERE £ B A PR 2 AR UCHEFF D B A ) > £
PR B P B >R EUREE .ty 224007, #E RS B B ) Xt
ERTR/NEERE & BRI

x5 HBPEPHELIEGITER (REEPE)

Table 5 The results of orthogonal experiments
(hydrochloric acid-methyl alcohol)
B i i) TREE [ 9% L ERER/NEER SR
) Time Temperature  Solid liquid Content of berberine
Factor
/min /°C ratio hydrochloride/ mg
SE 1 30 30 100 5. 5450
SLE 2 30 40 150 5. 6635
SLE 3 30 50 200 5.1583
SLE 4 40 30 150 5. 6094
SLE 5 40 40 200 5.9316
SLE 6 40 50 100 5. 7666
L 7 50 30 200 6. 0140
SLE 8 50 40 100 5. 4624
SLE 9 50 50 150 6. 0965
YIfE 1 5.454 5.723 5.591 5. 858
B 2 5.769 5. 686 5. 790 5. 815
YIfE 3 5. 858 5.672 5. 700 5. 409
2 0. 404 0. 051 0. 199 0. 449
6 FESHER (BB PEE)
Table 6 The results of variance analysis
(hydrochloric acid-methyl alcohol)
HE wmETVFHF HAE F{H Fifs 5% &M
Factor 1 SSD DF F value F critical value Significance at 5% level
sf [E] 0. 270 2 67.5 19 *
TELBE 0. 004 2 1. 0000 19
Pt 0. 059 2 14. 750 19
%2 Error 0 2

2.4 BETZEIERE

R IR R B T 2 M As e 1, BUK JBL/INBE 3
0y By 1 g, ik A B A T2 AT 4R G, 0 2 3 AR
NEERR AR, HIFR 7 AT HR IE A SE IR LT A A A AR
BT 23T, 3 IR BS54 51 12. 9887,12. 9485
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F112. 9527 mg, H{E K 12. 9634 mg. ¥ F & EKE,

WERIZIR T A 88E T 58
x7 EER/NBER R IR BN R
Table 7 The extraction rate of berberine hydrochloride
=2 R /NEERS & it Content of berberine hydrochloride/ mg
1 12. 9887
2 12. 9485
3 12. 9527
3 itig
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Bk, HIERLRIERN RERR T ZH#H7T 8,3 WK
LR T R AR A8 E T e .

MIBUA )8 A YRS 7 o BT 52 B SCRRR & > X
ZREY T & YIRS AR I T B LB A
DU 1060284 BRROK (REBRERES ) A TR I, SE58
EHI L P B L BERT %R A P AR Y SR A 5 A
AT Tk 427 2 AR K $2 B JB AL A W
RS . BRI AR O SR IR (A L BR
B[R] AT RO 4658, T SRR AS B S A D) % VEOR
FR ARG, HETT AT H 28— R, E
TERBB T PSRRI BB 0 B &
YIRS AR, 7 BB, 0 T TR ISR 455 PR
TEBLRIT A AR HOEN . Sl SR A /NEER,

CTHMEASCEA T ARG TR U5 1% 4SO 75 1) ' i 0 4 PRl ik ]
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Effect of Hydrochloric Acid-methyl Alcohol on Extraction Rate of
Berberine Chloride from Berberis tsienii Ying

WANG Xu-ying, XIANG Hong,ZUO Jing-hui, LIN Chang-song
(Department of Life Science,Liupanshui Normal College, Liupanshui,Guizhou 553004)

Abstract: Taking Hydrochloric Acid-methyl Alcohol as solvent,the effect of Hydrochloric Acid-methyl Alcohol extraction
time, temperature and solvent times on extraction rate of Berberine Chloride from Berberis tsienii Ying were studied by
orthogonal experiment L, (3*) using irradiation extraction method. The results showed that the optimum extracting
condition of Berberine Hydrochloride from Berberis tsienii Ying was as follows:adding 150 times amount of hydrochloric
acid-methyl alcohol extracting by irradiation for 40 minutes at 30°C. The extraction rate was the highest,and irradiation
extraction time had significant impact on the content of Berberine Hydrochloride. The optimized process was accurate,
simple, rapid, stable and high efficient.

Key words; Berberis tsienii Ying; Hydrochloric Acid-methyl Alcohol; Berberine Hydrochloride; orthogonal experiment;

irradiation extraction
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