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A E (60 C~90 °C) 5 — 22 My WAL Bl - 20 g $5— 5 MR L IR I 12 h, R IR BUES 75 — 2 TR
B[R0 A5 BOEOR |, 26 B A9 AR 5 T g, ) 70% £ B OB EE A 1021 78 30 CTR #7530 min, [7]
PRI 3 WK, A I OB I 9806 v 4 28 TC B, Vi 45 W 20% NaOH ## pH % 10, 20> (3 000 r*min™)
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Tab.2 Arrangement and results of orthogonal design

SRy B H ol s Wy
A B c D (Z511) (mg - mL")
1 1 1 1 1 1.996 0.893 8.875
2 1 2 2 2 1.364 0.636 6.093
3 1 3 3 3 1.134 0.537 5.089
4 2 1 2 3 4.145 1.552 18.131
5 2 2 3 1 5.981 1.898 25.823
6 2 3 1 2 5318 1.774 23.045
7 3 1 3 2 5.461 1.947 26.290
8 3 2 1 3 6.182 2.015 28.035
9 3 3 2 1 5.495 1.806 23.784
A 1 1.498 3.867 4.499 4.491
a2 5.148 4.509 3.668 4.048
rEE 3 5.713 3.982 4.192 3.820
a2z 4215 0.642 0.831 0.671
XY WIS A3 B2 Cl
(CESSNR 0.689 1.464 1.561 1.532
(RSN ) 1.741 1.516 1.331 1.452
1IN 3 1.939 1.372 1.461 1.368
Bt 1.234 0.144 0.230 0.164
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Tab.3 Analysis of variance

2R A (SS) A (f) F BEWE (P)

S WA HEERE WMEEE WEEAR WSRO wEER WS E wEER
A 31.405 2.664 2 2 45.057 64.976 <0.05 <0.05
B 0.702 0.032 2 2 1.007 0.780
C 1.059 0.079 2 2 1.519 1.927

w2 0.700 0.040 2 2

E 1 Fy05(2,2)=19.00

TG S 35 5L, B k5 I A RO b X £ e A R ) 2 o I SR T, B A R R A
e AE T 2008 A Il ok 5 A0 T P OB R 1501, ZEBOR B 2 U, Al o A 8 S 40 H~80 H.
22 RERNESESHEE
221 BEEMFETE

FEARTR) T2 55 $2 IR A o 5 B )
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K8 FRIBCT 1 248 09 2 T AR 10.2 mg T 50 mL 28, I 70% & BE 5 i 98 75, B 15.0.204
mg-mL™" BT AR IE S TR
223 XS R &

K 2 FR B4 T2 B BRI B 50 mg T 50 mL 255 T, i 709% £ BV i 58 45 R 7 (100 W, 40
kHz,30 °C)30 min, %% 2 % 75, RIS R 5 s
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o, BAREAE QTR o 43 50K % W IBORR HE 10

% 0.0 mL,0.5 mL,1.0 mL, 1.5 mL,2.0 mL,

25mL,3.0 mL F 10 mL &, Je/5n 08

5% NaNO, ¥ 0.3 mL, #2) , it & 10 min, a=15.599 4¢+0.015 4

Ji 10% Al(NOs); ¥ # 0.3 mL, 3% 53, B & 00
10 min, fill 4 mL 1% NaOH & & , il 70% .
BEFf B R Z0 B, $25), BUCE 15 min, 7F 510 nm
WA A T R WO B AR O BE (a) WA R 0a
Jo B VR BE (o) M AR AR EA TR 10, A5 [ )5
i a=15.599 4¢+0.015 4 (r=0.999 3,n=7), 0.0
P AR EM L WA 155 R LW, N T R E 0.00 0.02 0.04 0.06 0.08
Vi B 7€ 0.010 2 mg - mL~0.061 2 mg-mL" 38 TR/ (mg-ml.™)
I P 5 WOV 2 L B G B - Bl ATREHRSE
. Fig.1 Standard curve of Rutin
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Vo B A T2 A A P A A 2.2.3 T o A A R R 9 4y, B S5 mL (JB VR
4 0.032 3 mg-mL™), # T 50 mL ZE &, 3 B AR b s T & i 120%,100% , 80% 1 7 Tk IR
MR, 45 3 0, FH T0% & A 75 28 20 B SR FH il T 40— i 1R 40 — U Ak Al ik (868, 76 510 nm I8 K A I 52
WO RE I £, TR DS 38 25 S UL 3% 4 -3 DR R 97.01% ,RSD R 1.79%.

F4 MEENKERELER(n=9)
Tab.4 Results of recovery test (n=9)

firt P X e LGS & se|lleEs
1 0.0323 0.038 8 0.0700 97.32
2 0.0323 0.038 8 0.069 4 95.79
3 0.0323 0.038 8 0.0715 101.24
4 0.0323 0.0323 0.063 9 97.89
5 0.0323 0.0323 0.063 1 95.45 97.01 1.74 1.79
6 0.0323 0.0323 0.063 4 96.35
7 0.0323 0.025 8 0.057 3 96.87
8 0.0323 0.025 8 0.056 9 95.01
9 0.0323 0.025 8 0.057 4 97.21
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Bttt 20 g, #e SCHE 0 fe AR 20 45 A B U I S e 2.2.3 T 7 3 i A Ak R, i I 2.2.5 T
D PEAT S B E S50 RSD N 2.43% (n=6) , F Wi T. 25 8 8 M B 4.
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Tab.5 Comparison of Soxhlet extraction with orthogonal design and alkali extraction—acid
precipitation combined with ultrasound (n=6)

BB i B S (mg - g RSD/% Fl - L B AR % RSD/%
RICHREGE 6.465 2.17 2.082 2.68
TA BRI M R 75 AR S A 5.437 231 1.610 2.09
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Improvement on the extraction process of total flavonoids from
persimmon leaves by the combination of alkali extraction—acid

precipitation and ultrasound
CHEN Li, WEI Yundong, YAN Xiaoting, GAO Xiangyun, LI Jinxia, GAO Yutong
(Medical School, Guangxi University of Science and Technology, Liuzhou 545006, China)

Abstract: To solve the problem of emulsification in the extraction of total flavonoids from persimmon leaves by the
combination of alkali extraction —acid precipitation and ultrasound, orthogonal design was used to optimize the
petroleum ether extraction of persimmon leaves in a Soxhlet extractor. Next, total flavonoids of persimmon leaves
were extracted by the combination of alkali extraction—acid precipitation and ultrasound. The optimal process of
Soxhlet extraction was as follows: the liquid—material ratio was 15:1, the number of extraction using petroleum ether
was two times, and the smash granularity for persimmon leaves was 40 mesh~80 mesh. The improved extraction
process can effectively avoid the emulsification of petroleum ether extraction and improve the extraction content
and yield of total flavonoids from persimmon leaves.
Key words: persimmon leaves; flavonoids; soxhlet extraction; orthogonal design
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