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L2.1 HrfERREREE] KB FREL 5. 2 mg SRR RIRE
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Table 1 The factors and levels of
orthogonal experiment with chlorogenic acid
K% Factor
KF R RBUR B PR BAT ) BHR H

Level Ethanol concentration ~Extration temperature Extration time Material-liquid

LA/ % (LB)/C (LC)/min ratio(LD)
1 60 40 60 1:10
2 75 55 90 1:20
3 90 70 120 1:30

1.2.3 FHHZFERAENXBPOLE  FREES 1 g, 00
A 80 mL Z %, RICHERE, €A ZE 100 mL A&, AH
WHL 1 mL F 50 mL &), A 0.2 mol/L bR 2 H
FLAFERRIE . BT B 435 8 :35%6.50%6 .65 %
80%6.95% , KNI 1.3.5.7.9.11 h,

2 HRESW

2.1 FHHGFERRES R FR

2.1.1 BT FHRRREBRAER 5%
B, 78 60°C T AAS[R] B RH B EL R AT 4R B, 4K ¥k A 10,20,
40.80.100 %, #B A $LEL 30 min, B 1A LIEH, %4
BHREL A 1+ 20 B, 48 JR R A 3R BUSSCR B 5 5 38 0. 9%,
RGN Z B B A B INABURA K,

2.1L.2 WRIREXNEHFIRRERWFEM 1 60C,
AFAANA 0.25%.40% .55 % .70 %% .85 Y ¥ BE ) £, %, iR
FHEL 30 min, HE 1B AT LLFE H , bEE LB B 7
R IRER IR BCE SN a8 78 LB B 850 It
SRR IR PR R R I8 F) 0. 959, 1 220 S AT
AR MR BE 2 B 4 SR R ) B2 BUSSUIR 2 B 7 B
£,

2.1.3 BENFHZIFRERAER WA 8%HL
P2, 43 B 7E 30.45.60 F1 75°C B $E B 30 min, 1A 1
OFLUEH, ZRIFRMRREREE R EM AR AR,
7 60°CHHA B A, 1. 0%, 2 J5 IR H I R A SRR
FI ISR AN B .

2.1.4 REUSREHRIRRBIRAOE® 8N L
B BHB L 12 20,60°C 2544 F » 20 3R A5 3R B 10,30,
50,70 1 90 min, & 1(D)FILAF H , bl & $2 Bt [E] )
B, 4% JF R A B2 BB N, #E 90 min B 3k B & K,
K 0.97%.,

2.1.5 IERELEERGHT XFE 2 #HTHWATALF

P RRRNRAERR T2 0 LA, LB, LG LD, , B :
CEE YR BE R 90%6 . 4R BUIR B R 55°C . 42 AT [a] Sk
120 min BHE LA 12 20, RHAR 224047 AT 40, 4% IR & X
SR JER $2 B 5% A 72 B R /IMIR IR R : LA>LC>LB>
LD, B Z, BV 3 5% Wil e A » FLUR R R BRASF (6] , 5% i e /N 1)
S PR R LE
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Fig. 1 Effect of different conditions on the extraction
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2.2 FHRFHREABRILGER

MR 3ALEN EARMZERE T, &R
PEHCAT [a] I , SR R R A R BOR 2 1 N s 3, Ko,
35%.65 %0 F1 95 %0 £ BEvk BE AL FRAE SR B [R)3A 2] 7 h /5
SRR S Rk BR R E, 54 0.51%.0. 53% A1 0. 73%;
50 %601 80 %0 Z, ik FE AL BRAE 4R BUAT [R] 38 % 5 h 5, 4R
TR & Bk Rl ARk 0.55% 1 0. 63% ., M3 334/ A]
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*2 Ly (4 )RIFBRIERKIER F H, FEAE R SR B E] P9, Bl 2 BV B 4 R, 4R DR
Table 2 Results of orthogonal experiment Ly (4%) with chlorogenic acid ME‘J%W%iﬁjﬁ ,% ﬁl‘ﬁﬁ]l)} 95 %%ﬁgﬁiﬁﬁﬁ ﬁﬁm@
R I6 Ab K% Factor SRR R %ﬂ‘j%% °

Examination treatments LA/% LB/°C LC/min LD  Chorogenic acid content/ %

1 60 40 60 1:10 0.75 3 zﬁwl—ﬁiﬁw

: ©o% @ L SBIAHIIT 2 PRI ok 0 7 40 SR R O R K
; S o B S SRR P I IE A2 S0 B 7 B BRI R R
5 755 120 1:10 1.03 FRYLEITE 0. 75%~1. 16 %, 1 2 X HE Bk 4R B 41 IR
; B 8 L 083 R A it B (LAE 0. 176 ~0. 735 , th T LA, 7%
: poonom e SIS REFE ST 1] ) 3R 78 8 00 5 S R U R
) o 70 % 1010 SR PR P DR e T 2 s B TR B ) B,
K1 4L 27 258 27 ST 34 50 IR RN SR AR P SRR J8 ok BRI
Coonm T ZE N 507 I 55 R )
oAk LA3 LBz LC3 LDZ 120 min BHEEE A 1 ¢ 20,
R 0.23 0.08 0.15 0.04 &2 30k
*3 HRIBIGERL G R [0 X0 R06, 635 20 7R, 45 W36 5 45 5 25 1 46 06 19 FL A 22 A B

EEALAE A AT, Wb K 2247, 2008, 31(1) :53-55,70.
(2] k&R, DR, % QM EHRUY 5EYEEL] P&

Table 3 Results of methods of soxhelt’s extration of chorogenic acid

Z‘Eg%ijg %fﬁ(lﬁ@ 24,2001,32(2) :173-176.
Concentration of Extration time/h
o7 L, (3] A BREEE IV, GBI AR T 20T, A
ethal (1]
3 0.17Cc  0.32De  0.35Bc 0.51ABb 0.35Bb 0.33Cd R F4i,2003,8(4) :5-8.
50 0.24BCc  0.46Bb  0.55Aab  0.42Bb  0.41Bb 0.40BCc (4] 3L XE =20 B, 55, F57E AR R R FEVE I ) SRR LT ). 2y
65 0.33Bb  0.42BCc 0.47ABb 0.53ABb 0.50ABb 0.49Bb #4,2001,24(7) : 505.
80 0.24BCc  0.38Cd  0.63Aa  0.42Bb 0.51ABb 0.50Bb [5] Z=gRer, 95, EIGO. B IR B P S RN T 2 a5,
95 0.45Aa 0.64Aa 0.60Aa 0.73Aa 0.67Aa 0.70Aa TR 25EHE,2008,14(9) :194,56.
:F5 A EEEHIFE/NE SRS F RN E R RIKT) 5% 1% BEKTE. (6] BRRAI GEHAE, BI, %. SRR PR IERMREEME]
Note: Figures followed by the same small letters or capital are not significantly dif- E 24 ,2003,28(3) :223-225.

ferent at the 5% or 1% levels,respectively.

Study on the Extraction Technology of Chlorogenic Acid in ‘Hebeixiangju’

LIU Ling-di, XIE Xiao-liang,GAO Xue-fei, WEN Chun-xiu
(Institute of Industrial Crops, Hebei Academy of Agricultural and Forestry Sciences,Shijiazhuang, Hebei 050051)

Abstract:In this experiment soxhlet extration method and ultrasonic extraction method were compared by extracting
chlorogenic acid from ‘ Hebeixiangju’ and the content was tested using high performance liquid chromatographic method.
The results showed that the content of chlorogenic acid was the best when ethanol concentration was 90% , extration
temperature 55°C ,extration time 120 min, material-liquid ratio 1 ¢ 20. And among those extractions ethanol concentration
was the most important factor. The ultrasonic extration method was superior to the traditional soxhlet extration method.

Key words: ‘Hebeixiangju’ ;chlorogenic acid;soxhelt extration method;ultrasonic extration method
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