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[ Abstract] Objective To optimize the traditional water extraction and purification
process of Ginkgo folium. Methods Using the transfer rate of total ginkgolic acid, transfer rate
of total flavonol glycosides, and extraction rate as evaluation indicators, the weight coefficient was
determined by analytic hierarchy process (AHP)-entropy weight method. On the basis of single
factor experiments, the optimal water extraction and purification process for Ginkgo folium were
selected through orthogonal experiments. Results The optimum water extraction process was as
follows: the ratio of ginkgo leaf pieces was 1/2, adding 8 times of water, decocting twice, and 30 min
for each time. The optimum purification process was as follows: the water extract was concentrated
under reduced pressure to a relative density of 1.08 and stewing at 4 °C for 48 h, and the upper layer
of medicine liquid after stewing was centrifugated for 5 min at 2 029xg. Conclusion The method

is stable and feasible, which can remove the harmful component, total ginkgolic acid to the greatest
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extent possible, and retain the effective component, total flavonol glycosides.

[Keywords] Ginkgo folium; Water extraction; Purification; Total ginkgolic acids;

Total flavonol glycosides; Analytic hierarchy process-entropy weight

BRA I R R A B YR AT Ginkgo biloba L. )
Tt HAE AR, @4 k. S
IR DRk, FH TR BHE, . BB,
JRVORRE . iR i . e e e BRI 2
BITHEIRIR L m BT R 2% R Y A
TEZ . PRfE . et SN i 53Tz .
A SR A ISRy, T R R A
WA, BERAIRA, Hob B E
1) FE DO PR, AR R A RSB
YEF, BART RO A FEHEWS Y, BA%
REREME | U AN EE T, o B AR A T S EOE R
MEE . S R R AN RN R, (HU AR
T BRI A WP TETE Y, W EURE
PRERBAIEE . HEARIEE . PR R A MHIER Y,
O A 2

AT 0 A RARA iR I, HXT
Hor SRR I L BR Bk AL gtk a2
B " IG5 o, TARFERGE " RILR AR
Brik U2 A (RS L A RGE T BTE 4 S i 2
KT MBESTH G & o WA B MRS T
R PR LU AR “regeh eyl ) 1y
HIPE T, BERA MR, aifbad fxd SR AT iR
SRR B RE T R R s, TEORIE A
RTTEE T, N T 2 A5 2yl & .

1 w8
1.1 FEE

WatersAcquity Are %I 55 20 W AH 3540, @2
5 2489 K5I 25 H Empower T AEE ( 35 [ IR H¢
ywl ) 5 SK6200H HY 8 75 P i e dL (iR
A AR ) 5 DHG-9123A Al Hi #AH J5
ST IRA ( RIR R LR R A R AT )
AX224ZH/E T J7 53 2 — B F 43 A R (BT
INEEA R F ) 5 BP211D B+ 74y 22—, 143
iR (TEESEZ R RL 2SS A R AR
ST16 Y i 2.0l ( EEFEER CHRBHE A F] )
1-100 e 28 RAL (BB BARAR) .
1.2 FEHRGIKFA

HAEBRR (4t 5. 111690-201805, 4l Ji

99.7%) . B AR (&S, 5 111594-
201605 ) . #it B2 2 (it 5 100081-201610, 4l
J£99.1%) . IHA&ZFE (5. 110861-202013, 4l
J93.2% ) X HE S A0 [ b 2 S A e B
Bi; SEERAEZEX RS ( R oA R e A
MR, #5: C13366424, 2l = 98.0% ) ; 2.
H s R taggal, HARh e, KAk,

AR A (CRRERHGLARAA, ™~
M. VEIHARM, 5. 201101) LITHE P ER
XIGENE AT 254 RS BHED R A Ginkgo
biloba L. {40,

2 AEHER

2.1 SENE
211 BHRSRIE R0 R &

KW UK IR 5 mL BT, A
Mt —25% ERFRIEW (4 : 1) PIRAVA 20 mL, FR
, IERENR 30 min, G4, ITRAVERANE B,
i 0.22 pm JEME, HI1E.

2.1.2 xR SR ) &

SIKE PR e 2 . AR IR
R IR RE A 1, o P I S ) SR B 53 Sk
1.070 0, 0.417 2, 1.056 0, 1.011 0 mg/mL f%}H
AT, .

213 &EiH

¥ I HPLC %, € 3% #: Agilent EC-Cyg £
(100 mm x 4.6 mm, 2.7 um) ; WEH: 0.4% Wk
K CA) - B (B) , BB (0~10 min, 35%-~
40%B; 10~30 min, 40%~55%B; 30~40 min,
55%~90%B; 40~65 min, 90%B; 65~70 min,
90%~35%B; 70~75 min, 35%B) ; kK.
0~40 min, 360 nm; 40~75 min, 310 nm; # i
30 C; ik : 1 mL/min; #EFEE: 10 pL, HPLC 8
TEE LA 1,

21.4 ZHEK

o3 B A % W B b AR X B GE L,
HC i) B A5 AR A e BE Y bR S TR, R “2.1.37
N B8 S E I A, DL A4S a3 vk B Ol R
AR (X, pg/mL) | BT AR FR (V) 4

https://zgys.whuznhmedj.com



FEZT 2024 £5 BE 2755 55

il bR oo 2, TR W Oy R . M R R
¥=3.532 x 10°X+9.021 x 10* (7=0.999 8 ) ; S 7
2. Y=3.219 x 10°X+4.040 x 10* (=0.999 8) ; Il
2% . Y=2.711x10°X+413.28 (r=0.9999) ; [
HHWR: Y=5 062.8X-178.16 (r=1.000 0) . £ I
I IIEMETE R 205 A . 1.086 7~278.200 0 pg/mL.,
0.488 9~125.160 0 pg/mL. 0.016 5~4.224 0 pg/ml.
F10.079 0~20.220 0 pg/mL.

0 10 20 30 40 50 60 70 fmin

0 0 2 30 40 5 60 70 fmin

*\_______“ﬁ

6 1I0 2‘0 3‘0 4‘0 5‘0 SIO 7b t/min
c
E1 HPLCE&iZE

Figure 1. HPLC chromatograms

Er AR GIER; BORAMBRER; C.EGEMN; 1. #kE;
2. FREE; 3. LWEL; 4 ARHRK,

215 HHE EiRE

R T 2 (HRIE: 34.775 0 pg/ml) |
SRZEE (HE: 15.645 0 ug/mL ) | INZSE (MR,
0.528 0 pe/mL ) FIFHARHR (WEE: 2.527 5 pg/mL)
IR R ISR, i “2.1.37 TR (i 4kt
HERE 6 Uk, ICSR ISR, THEAHE R . RREE
1L A3 2201 A S8 R 1 1T ALY RSD 43514 0.32%
0.35%. 2.00% F10.93% (n=6) , &55FKIULRHKE
R R AT,
2.1.6 REMXE

R R — DY AR A KRR, % “2.1.17 0

https://zgys.whuznhmedj.com

749

TR A, IR “2.1.37 BT A4
PEAYSIAE 0, 2. 4. 6, 12, 24 h F#EFENSE, 1154
i . RREE . AR ARG
RSD 35115 3.85% . 3.42% . 4.05% F12.54% (n=6) ,
SER R IRV 24 h RS EME RS
217 EHMHIRE

e 25 W IBUR A oK B2 6 1y, 4 “2.1.17 I
T A A W, TR (2,137 R A
AR E, TR R RRER.
Ly 2% 2R R 1 SRR R 1 7 X 5 i 4 5 R 996.12
309.62. 3.49 f13.36 pg/mL, £ J8.%3 8 RSD 43 5|
H 4.50% ., 3.78% . 3.34% F1 2.84% (n=6) , %4i
REBINZOT L EE M R AT
2.1.8 e ED R K I

i 28 B R0 B AR A K 2 mL, O
frefy, MAEERMLER, RRER. LER
SRR AT B WE, #% “2.1.17 TR Jy ikl
FHER AR, IR 2137 TR (3 A R RE
W, TR A IR ISR, 2503 1,
219 SEME gk

SR SR = (RS E + LR
i+ RREZRSE) x2.51; DIESEHR R,
KRR BRI & Y FRAR o i
R (%) = T8hn o AERUE W P ) T / 8 bk
SER TR x 100%.
22 HERMNE

R 2 R A /KA 5 mlL, B H A ML
i, 105 CHETF 3 h, B TEEESHAE 30 min, A
FRRERER, LT ARITEHE R,
- FTEERE(g)x BAF(mL)
K (%) = B ) RPER L)
23 RHIZER
231 FHREAER

DU TRFE RS R BB IR AL R A
BRNZEIER, e E AL 3 A AR T
P2, Rk RisEe s (0, 14, 12, 3/4,
1) JinZkiE (6, 8, 10, 124%) . #ZEHAFE] (10,
20, 30, 40 min) FIHEEOREL (1, 2, 33K )
TR ERFZL, PATIE 3k, R WIE 2, 5
BHIBSTRIRGR, R RieRe Rt It (14,
172, 3/4) . ik (8, 10, 124%) . FEHUHE]
(20, 30, 40 min) FI4EHCK %L (1. 2, 31K)
H— T2

x 100%



750 China Pharmacist, May 2024, Vol. 27, No.5
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Table 1. Results of sample recovery rate tests
4 FEf R (pg) XTHREMAR (pg) AR (pg)  IIFERIBCE (%) FHEEE (%) RSD (%)
Wil ke & 1486.18 1 284.00 2731.92 97.02 95.25 2.14
1486.18 1284.00 2691.07 93.84
1486.18 1284.00 2 664.68 91.78
1486.18 1284.00 2729.54 96.83
1486.18 1 284.00 2718.34 95.96
1486.18 1284.00 2719.99 96.09
FRER 294.86 250.32 554.84 103.86 99.62 3.61
294.86 250.32 539.37 97.68
294.86 250.32 529.05 93.56
294.86 250.32 547.82 101.05
294.86 250.32 549.32 101.65
294.86 250.32 544.97 99.92
AR 4.09 4.22 8.59 106.50 100.20 4.13
4.09 422 8.13 95.75
4.09 422 8.35 100.81
4.09 4.22 8.13 95.72
4.09 4.22 8.42 102.53
4.09 422 8.31 99.87
HAHIR 4.42 3.24 7.55 96.72 96.04 2.47
4.42 3.24 7.60 98.28
442 3.24 751 95.66
442 3.24 7.40 92.20
442 3.24 7.60 98.56
4.42 3.24 7.48 94.82
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Figure 2. Results of single factor study on extraction parameters of Ginkgo folium (n=3)
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Table 2. Judgment priority matrix for comparison on index pairs
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Table 3. Factor level table of extraction parameters of Ginkgo folium

- ES

AF AR BoIKHE (f) BT Cmin) DRI (50)
1/4 8 20 1
1/2 10 30 2
3/4 12 40 3

R4 REMHENTZESRBBHEER
Table 4. Orthogonal experimental design and results of extraction parameters of Ginkgo folium

s A B C D LGV
1 1 1 1 1 61.23
2 1 2 2 2 65.49
3 1 3 3 3 38.77
4 2 1 2 3 67.91
5 2 2 3 1 69.10
6 2 3 1 2 55.04
7 3 1 3 2 71.22
8 3 2 1 3 53.45
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k4
= A B C D LEa 1y
9 3 3 2 1 47.04
K, 55.163 66.787 56.573 59.123
K, 64.017 62.680 60.147 63.917
K, 57.237 46.950 59.697 53.377
R 8.854 19.837 3.574 10.540
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Table 5. Variance analysis of orthogonal
experiment of Ginkgo folium exaction process

S IR 2EF- 5 H FH F
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Figure 3. Results of study on the static

technology of Ginkgo folium
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Table 6. Factor level table of centrifugation
process of Ginkgo folium

S
K A-E0 T B-BLDETE B IRER
(xg) ('min) (%)
1358 5 1
2 1677 10 2
2029 15 3

£7 BEMBOIZETRBRBITEER
Table 7. Orthogonal experimental design and results of centrifugation process of Ginkgo folium

P E] A B C D (%ZH) LA TVESY
1 1 1 1 1 52.36
2 1 2 2 2 63.93
3 1 3 3 3 24.50
4 2 1 2 3 59.06
5 2 2 3 1 28.94
6 2 3 1 2 79.05
7 3 1 3 2 69.91
8 3 2 1 3 56.48
9 3 3 2 1 58.45
K, 46.930 60.443 62.630 46.583

K, 55.683 49.783 60.480 70.963

K, 61.613 54.000 41.117 46.680

R 14.683 10.660 21513 24.380

®8 MEMBLIZEXZRBAESTR
Table 8. Variance analysis of orthogonal
experimentl of Ginkgo folium centrifugation

process
H= 2= 7 Fi H FH F
A 327.386 2 0.276
B 172.932 2 0.146
C 842.385 2 0.711
TR 1 184.070 2

iE: Fo (2, 2) =19.00,
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