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Abstract

Taking the leaves of Huanghua pear as material, the extraction process of total flavonoids from
leaves of Huanghua pear was studied by single factor experiment and orthogonal experiment with
ethanol extraction method. The results showed that the optimum extraction conditions were
ethanol concentration 70%, liquid-solid ratio 50:1 ml/g, extraction temperature 40°C, extraction
time 2 h. Under these conditions, the extraction rate of total flavonoids was 9.72%.
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1. 5|8

B AL HL(Pyrus pyrifolia Nakai Huanghua) & 1962 5 HZE A NAFAES ISR “HEEEAR)” 5 “=
LAY FZ R[], AR RIIRZH R FH VTR, BEARSHERME, £3E T X K&
TP AL, 2 BT A IX 3 B ALk SR, RIS T AUA 6000 hm?, 477 &Ik 60,000 t, 24K
BN S 2005/ R

s E Y — R =), FAET 2R, AMUSEMRED, mHAHRNE
REFE3]. iRkE, WML EYEA 2 EENAEE, AIEH, EEBRAGEAEE. M. O
B MRS A DL TR AA S I R [4], TEERZGAN 2 . KRB EME TR A
By, BRI TOREMRE Fr, AT RASFIHGR, REHXNARNE, AL DR AR, Xt
M SR I L AT THEAL, B e AL i) R S R fR B

2. MR
2.1. HR5RE

2.1.1. R 5R7
WAEALH Fr e SR PR KO X 8 R L AL b
BT AR AR A IR TR AT KRS SEAEN. WRSERSN . RERRER S N Frali,

2.1.2. (UBTB5EEF

HLAVIE IR BT 1846 : DGG-9246A 1Y, EigFFIREMEAE AR A R BIAVER KBS : HH.S11-4-S
A, FERRAER RS ARAR; SR Z D RemEENL: DS-T300 &, LT maSEHRAR; HHAER
KIRAE: HH.W21.600 &Y, FHgERGEERST bk s MR ER04 8, HRr-ER 200 Ll AR A
Als BRI GM-0.5A, WHLEMREEEFZARAF: Al fedafEil: 722 8, RilgsEgia-re}
AUBE IR AT R RE-52AA B, LV A0S

22. /&

2.2.1. tRERMZRHIE

FRECS T FrifEdh 20.00 mg, SO 70%M) ZBEER, €44 100 ml, 73l EHK AN 0.20 mg/ml 17T
FRUEAR . 2> AW 04 1.0 2.0v 3.0~ 4.0, 5.0 6.0ml FrAERE T 1. 2. 3. 4. 5. 6. 7537425 ml
HEMF, &I 70%LEEEBANTZE 5 ml, FaRINA 5% WHEREER 0.3 ml, FEAIEEE 6 2%t E
AN 10%FHFREE AR 0.3 ml, $E5, HHE 5 2080, WEMA 1 mol/L EEMNE 4 ml, EAZE 25ml, K
B 10 5P, L1 S I, JESE 510 nm BARARAS R AT ARAER T ROG R, ARG AL bR,
FET BRI B R AR AR, e bR 2
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22.2. RERIAESENNE
5 A A H R AN, e PR M T R ) 2R SR S A, 2 4 R R
S A T RS).
aﬁ%%mzwazc”gfnw

mX
St € AR b 0 25 0 28 SRR R (/) V7 BT A ml): o R ER I MR R A5
m HAREUH F R ).

2.2.3. BERRE

HEHEEEHRIREN R, 20501 OBER I 40%. 50%. 60%. 70%-. 80%- 90%). BEHEL(10:1,
20:1. 30:1. 40:1. 50:1. 60:1 ml/g). #REHEIEEE(20°C. 30°C. 40°C. 50°C. 60°C. 70°C. 80°C). FZHUM}
[{(0.5h. 1hy 1.5h. 2h. 2.5h. 3 h)XF LR F A B FR B B AR M

2.2.4. EXRE
RYLAH ZRIN LR, B IR EEA). WORHLB) SREURE(C). FEEUN [R](D)X B AEAL F 3 557
FRELHIREMA , e ] Lo(3*)1IEAZ R HHT IEASRIR )7 RAGBT(FE 1), BE— B B AE AL Fr b S R B3R L T 25

Table 1. Factors and levels of orthogonal experiment

F 1. EXFEWRAZSKF

# Factors
AT Level A (ZBERIE/%) B (if H/mlg ) C (RILIESC) D (BRI /h)
Ethanol concentration Liquid-solid ratio Extraction temperature Extraction time
1 50 40:1 40 1
2 60 50:1 50 1.5
3 70 60:1 60 2

2.2.5. BiES
HAEF F SPSS18.0 IATH T4 #T

3. BRE S
3.1. FRfEhgkEYaE]

PRAE S 48 AT A T AR ph 2R (1 1), BN y = 5.8393x + 0.0043, HISER% R® = 0.9991,
TP T ARUEIRR B 5 RO FEAE A BRI ZR AR R &R

03 - y=5.8393x+0.0043
025 - R2=0.9991
5 02 -
bl
£ £ 015 4
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Z 01 -
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Figure 1. Standard curve of rutin solution
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3.2. ZEEREXMREHM B RRRERRARE

EHGAELEE 20:1, & 40°C, $EEUNE] 1 h, KH 2.2.3 WERIAFRKFH LEERE 10 ml 247525
HE 2 B, £LEREN 40%~60%K, BEAE BRI, sedint i ) e s e R 23 A&
B, TELRERE N 60%M IEEI R KA, 2 /5, BEE CBIRERIEM, AR F 1A B ER PR ICR T R
R, IX T REAE T A S R A I R T AR, AT S S ) S H B BRI 6] o
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Figure 2. The effect of extraction ethanol concentration on extraction rate

E 2. ZERE RIS

3.3. BB RER F D HIER R AR

UL 70%, S 40°C, SREUR A 1 h, SRHA] 2.2.3 WE A FZKCE F0oRH AT S . i
3 ATRA, FEACHM A B SRR A SRR B OB L A3 I 2L ETHE S, SRR 50:1 TR 5E
EAMEEER ETE . B, ASRBCSCRAE A I R 18, SFRoR E oy 50:1 BONEH.
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Figure 3. The effect of extraction liquid-solid ratio on extraction rate
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3.4. RS EXNEHEM A R ESRENERNEIN

B 70%, WORHEL 20:1, $REURA] 1 h, FH 2.2.3 & B HAE KRR E T2, HE
4 v, HERBUEE T AR, EIEALT A R RS B BR RS E TS N R, fERBURE N S0°CHE, HREE
Ko MM N, T, AR T A EIREY, ERES S, A&FEEEEn, [t
M A R A3, AR TS B SR A& Va7
3.5. R BN ERERHF 2 ERNEAN

DL E 70%, WORHEE 20:1, I8 40°C, KM 2.2.3 W B KA FE/K T RIS BN [ HE4T 9256 . A
SHAEM, WEBMCKRE, BEERIDUS RGN, EAeM A e miieBeR L A G R, £ 0.5 h~1.5 h
P, SREU R, SRECRBE N, #F 1.5h~3 h N, FREU AN, FRECGREC/N, A6 T SRR A
K, —Se I R, SEUREUCR T %,
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Figure 4. The effect of extraction temperature on extraction rate
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Figure 5. The effect of extraction time on extraction rate

B 5. $ZENAT[E)X R BRI RN

AR L R 2R 00 45 AT IR 25, MK 2 AT UL, ZRERIE . RNELE . $REUETE . $REU X 1L
Bt b s BRI A R, RN R /AMKIRN: C>B > A>D, BMRIURE > Wikt > 2Bk
fE > $REETIE . 3 3 B/, @HZESN, CRERE. BRI SRR BEXT AR AL R AR R R
R, PEHUNRITE R R IR T 2R 2 AsB.CiDs, B SBEKREE 70%, WOEHEL 50:1 ml/g,
FEHCRE 40°C, FREURTA] 2 h, FESCIREURAR T, BEACRIM B S B PR E A 2 9.72% .

Table 2. Results and analysis of orthogonal experiment

2. EXKWERSN

2 Factors

s \ o - ‘ , R %
Number A (LTERIZ %) B (kL /mlg ™) C (RIS C) D (REUSE/)  Exiraction rate
Ethanol concentration Liquid-solid ratio Extraction temperature Extraction time
1 1 1 1 1 8.74
2 1 2 2 2 9.60
3 1 3 3 3 7.13
4 2 1 2 3 8.60
5 2 2 3 1 7.50
6 2 3 1 2 8.09
7 3 1 3 2 7.77
8 3 2 1 3 9.72
9 3 3 2 1 9.11
K 8.489 8.370 8.848 8.450
K 8.063 8.941 9.107 8.487
Ks 8.868 8.109 7.466 8.483
sR 0.805 0.832 1.641 0.037
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Table 3. Variance analysis of orthogonal experiment

3. EXRKEHEN

B3 w22 F- 5 A B £y Fg B
Factors Deviation squared sum Degree of freedom Mean square F-value Significance
A 2915 2 1.458 4.026 0.036
B 3.261 2 1.630 4.503 0.026
C 14.012 2 7.006 19.349 0.000
D 0.007 2 0.004 0.010 0.990
4. &g

I R RIS A E RIS, A TR

1) WORHG . $REGIR S . ZBEVREE . SR HUN[A] DU PR 200) s AR ALy S B e R O A e, o 2B
WEE . ORIEE . SRR FE I S A B 5 2 7K (P < 0.05), 25 DR Z6F B A6 B4 Fr s 35 W S B0 (1 S i i i
WUCRIEEURE > Wk > ZBEREE > $REUR A,

2) HEACHIM A R AR L E &N OBERE 70%, WORIE 50:1 ml/g, $2EGEE 40°C,
FEHUET A 2 h, FEEUERILF] 9.72%.
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