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Study on drying methods and harvesting time of Gynura divaricata leaf based on main active constituents
WU Yingru''*, LI Yuanyuan®, LI Ning®, GUO Dingding®, GUO Fugui', LAN Zijun’, ZHAO Linru' *, NI Yan®
(1. Academy of Traditional Chinese Medicine and Food Engineering, Shanxi University of Traditional Chinese
Medicine, Taiyuan 030619, China; 2. Institute of Chinese Medicine Prescriptions, Shanxi Academy of Chinese
Medicine, Taiyuan 030012, China)

ABSTRACT OBJECTIVE To determine the contents of main active constituents in Gynura divaricata leaf with different drying
methods and at different harvesting time, so as to confirm the best drying method and harvesting time. METHODS G. divaricata
leaf with different drying methods [drying in the shade, drying in the sun , oven drying (60°C, 70°C, 80°C ), microwave drying
and freeze drying] and different harvesting time (March to October) were prepared. The content of water-soluble extract was
determined by hot dip method. The contents of total flavonoids and polysaccharides were determined by ultraviolet-visible
spectrophotometry. The content of astragalin was determined by HPLC. Analytic hierarchy process was used for comprehensive
analysis. RESULTS The time of drying in the shade, drying in the sun, drying at 60 °C, drying at 70 °C, drying at 80 C,
microwave drying and freeze drying were 7 d, 5 d, 8 h, 5 h, 3.5 h, 6 min and 1 d respectively. The average contents of
water-soluble extract in G. divaricata leaf were 55.98% , 60.78% , 52.33% , 49.54% , 46.87% , 59.70% and 58.24% ; those of
total flavonoids were 3.27% , 3.22%, 1.99%, 1.710%, 1.31% , 3.92% and 2.28% ; those of polysaccharides were 4.70% , 6.09% ,
6.48% , 5.45% , 5.74% , 5.76% and 7.15% ; those of astragalin were 0.48% , 0.46% , 0.24% , 0.23% , 0.20% , 0.48% , 0.29%.
The comprehensive score of microwave drying was the highest, being 0.996 3. The average contents of water-soluble extract from
March to October were 41.50% , 40.57% , 39.16% , 40.65% , 40.68% , 43.30% , 45.19% and 40.12% ; those of total flavonoids
were 2.24% , 2.81% , 3.87% , 3.92% , 3.82% , 3.93% , 3.66% and 3.25% ; those of polysaccharides were 4.41% , 4.61% ,
4.98% , 5.26% , 5.75% , 5.94% , 5.32% and 4.47% ; those of astragalin were 0.20% , 0.21% , 0.25%, 0.26% , 0.25% , 0.24% ,

0.25% and 0.21% , respectively. The comprehensive scores of
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samples collected from May to September exceeded 0.92, and
the comprehensive score in August was the highest (0.988 6).
CONCLUSIONS Microwave-dried Gynura divaricata leaf has
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the best quality, and the best harvesting time is from May to
September.
KEYWORDS

harvesting time; water-soluble

Gynura divaricata leaf; drying methods;
extract; total flavonoids;

polysaccharides; astragalin; content determination
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[1F 3¢ Gynura divaricata(L.)DC. H % F 235 —-L &
ZAER TR, LA R RIEA (HE =
5, R0 TRRIEWL 4 79 P01 AR e
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HATHI 132 50% CEEER U h 4y AR 3 T R =ik
T, IFUESE T 324 A IR IO 35 S ) ik .
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99.5% ) I F [ 24 45 B4k 2530 AT BR 2 5] 5 25 T 5% Bl
(#£5-100080-202012, £ E =91.6 % ) e A H [E £ 5 24 5
R 2 5% B 5 48 25 1 % B (5 PS011379, 4l i =
98.09% )W [ J A 8r JELAE MR A A7 B 23 5 B 2R
Wy AHERAS R AN SR R kel oK O RE IR
YR 4l KRB 4K .

SHLF T3EM (7 15~20 cm Ay - 3B4, BL A 73
) 23 51 FAS [ BRI PG 45 3z 30 i A 1 Ly T
FARMRIERE , 281117548 H B 25 W5 B 5 H B 2 e 3
KR = LB 2T AR AMY AT 3K G. divaricata

(LODC.Hy . 8HEFTF3FE S RIS S LR 1.

£1 sSHtAFEMHHERAKEER
5 Tl fts XM 45 Tl s XM
sl QEIHI9H 20210319 #eH|| S5 WAETHIZH 20210713 #iks
) Q4E4H2IE 20210421 AR | S6 QAESAI6H 20210816 Ak

$3 21457 16H
4 20146 ITH

20210910 #ids
2011010 Fk

|
20210516 Fe5 || S7 20049 10H
20210617 AE| S8 2021410/ 10H

2 AEEHER
2.1 AEFEAXEROEE

B SRR i (G5 S1) L, 36 7 4%, A4 50 g, ¥
e BEBT 8 hE, A BT WG T OB AR T (60,70,
80 °C) I T B v VR T , 35308 2 ol s v ffg L
HEE . BT PR SRR 2 40 B, 5 H . AR
T XTSI 2,

®2 ARTEAXRTESG

iR TN

mF BETHTFEET ETEMENL

T BETHTFLEST, ARETEMER L, B WA EFENENL

ST RRETHTEA A 60,70 .80 CHUF T

BOETIE BT, T 600 W T4 S min, SM0EGE E15h

TR RREEETRETICRR, AR RERE A —50 C, B 50 o, RETHAERF
F=50 CHEFS2 b, —40 CHEHF2 =30 CHEFE2 b, —20 CLEFE2 b —10 CHiFE2 b,
0 CHERED D, 10 CHEFF2 0,20 CHERF2 0,30 CHERR2

2.2 N[E)SRYS B 1) 45 dm B ) B

B8 Hit TS MR A, B0 50 g, PV HER 8 h )
T60 CTHR 2 B fHE B TR S IR SRR, ok 40 H
i 45 o

China Pharmacy 2022 Vol. 33 No. 12 - 1443 -



2.3 KBEERHWENE

27 2020 A JRCH 2 30) (DU ) 8 ] 2201 2
PO 7 R R LI SR R R K R
Pyt BURE SRR (3 50 H i) 2 g, W% PR, BT 250
mL HEE R, 7K 50 mL, %5 %€, FRE i, # & 1 h T,
TRV BE LA, NP BRI IR OR RO 1 h S G,
FRRFRAE BTt , FHACKM IR By B i, #8250, U3 A 2%
SEHETR 25 mL, B T SR T 1 ZE R L K
75T, T 105 CT 43 h)m , & T T4 11220 30 min,
THGHORS 2Bk i i, R T SO EOK ISR Y
(% ) : KR B 18 (% ) =[(mo—mo) x50]/(25xm, ) x
100% (3XH, mo 28 R MBI, mo A BT, me T
PRI 78 R MRS T ) o BRSSP T 31K .
24 REMRESEHNE

SR FHER A= AT UL 43 6 B VR0 11 - S e e
(DA T i
241 RYEXRRFEE MHEPREUS T X AL 10 mg, fin
80% LI, A (TR 300 W, 4K 25 kHz, F[a]) % i 5+
FEAS A 10 mL, 857, BIAS A T BTit i 0 1.0 mg/mL i
X HE SRV VR o 43 N W B R X R 4 0.2.,0.4.,0.6
0.8.1.0.1.2 mL, & F 25 mL 5+, /K % 6 mL, il 5%
MEASEREAVE W 1 mL, #5257, # & 6 min, il 10 % fis R FA ¥
W 1 mL, $25], # E 6 min, /il 4% SR LA 10 mL,
PL80% WA 75, #5815 min. L 80% Z Ji 25 FA %
HE A 8 -1 D 3 6 BT 510 nm i K A I 7 W
JGEEN, DAPTT X B it 1) S R B R A (X0 OB RE
A AR (V) BEATERAE (1T, A5 T A [l ) 5 o Y=
0.478 5X—0.008 5(R*=0.999 9) , 7= B /= T k& I ot & e
JE LRI LR 0.008~0.048 mg/mL.,
24.2 kL (D ECERPT T X BB K 0.5
mL, 4% “2.4.1" 50T i B 45 T 510 nm < Ab % 220
EMWSGRE 6 K. 5N, 2 T OB RSD 24 0.02%
(n=6) , RGBT (2) B 7380 (45 S1)
AR 0.5 g, B T HIEHIE S, inA ik 150 mL, #75
30 min, &L, FETAIMEE, RN 80% LI 45 mL, B 75
30 min, JE 3, PEIR T 80 % LW E %5 % 50 mL, B 54t
mn AR . B IR A W 5.0 mL, BT 25 mL R
W 2. AR ik RS B A R R 0,10,
20,30,40.,50,60 min B} F 510 nm 7 4 40 I 5E WG
GER GNP TG RSD N 2.41% (n=17) , Wit
TR VATR T2 T S 60 min N AR E T R (3) B E
WA AW (5 $1)5.0 mL, 3L 6 4y, $%“2.4. 17T F
D5 A5 F 510 nm P A I i RO JEE b o T 2K
POTARE SR, SRER, TR RSD K 2.83%
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“Q.A1WUR N BAAE T 510 nm P LI 0% R I
PR E R AT R A B . BRSSP T A 3 IR
2.5 ZHESEMNE
KRN - AT L4360 BE VLI 5 738 i b 2
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BT 10 mLiE S, /K ZE 2 mL, 11 5% 2B 1 mL,
FEA] RS BN AR R 5 mL, #2457, B R E 15
min, BUH o DAZKORZS (O BE 4 T2 40 0T W4 o i
THT 490 nm AN E WO EE", DL D-JC/K 2 BT
HE i P e B AR A A (X)) RO B M AR B (V) A 7
LA 1, 15 D-JO/K A A BRI [ 5 Rl Y=11.458X+
0.003(R*=0.999 6) , 7 B D-JC 7K 7 A 40 46 0] 5 b vk J3F
FILEIE A 0.01~0.05 mg/mL .
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SN EWOERE 6 1K . 45 R, D-JCK A A R OE I Y
RSD 7 0.02% (n=06) , F& AL ZHKG %5 B R AT (2) B+
M (45 SRR 0.5 g, & THEIEI P, i 80% L%
100 mL, JIFA A 1 h, 3L, I FIIE AR 45 80% &
fi£ 30 mL 43 3 KI5 B 258N, K 150 mL, ik
19 2 h, AR, /D ORI UERS , A I UE I &
VW, 0 /KB 25 28 250 mL, BIASAitat Fvas . BC b
WAL AW 0.6 mL, B FHIEE I #2517 K
JriERASE, 4 NAEE R T E 0.10,20,30,40,50.,60
min B T 490 nm R ARINE WO . 45 Bk, D-JoK
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T T HCE 60 min AR E M R AT (3) B AR,
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AN BRI, 4% 3R T VR A i VS R, A
“2.5.17 30 T O ik U5 T 490 nim Y AR I 2 WG I
FHENNFE RN 255 B, D-J0/K A A A2 A
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15.0 min, 90% A—17% A) ; Jii # 4 1.0 mL/min; £ ]
£ 348 nm; #1135 °C; #EFE Ry 10 pLs
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mg, & T 5 mL =i, I BRI e 25 35 KR
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DS O SRR RR . DA SE 2o 0 T BB 1) T ARE T S e Al
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2.6.5 JrikEEE (DRERIC2.6.2(1) 7 WUH Xf 1
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WG . G5 R, SRR ST IR AL RSD
0.59% (n=6) , KU KGR BE R AT (2) K5 B 2.6.2
(2) "3 F R AR (5 ST, i FREIR T CE 0,
2.4.6.8.12.24 hif452.6.17 W T (04,33% 45 FERE I 3
SRR A, 255 R, 58 = BT I 1T LA RSD
1.76% (n="7) , WM AW T T E 24 h N
FEME AT ()RS AL 3 (45 S1)1.0 g, 26
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104.65% (RSD=6.91% ,n=9).
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KRB R NTEIATEEA TN . ABFTER I P
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() o bty HCF M o KRR IR 0 5 220 R 2
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W5 28 0t AT B R s R IR AR T S B 32 2
PRAE AR R, R BT 20 58 = T ROk g
B2 WS AR E AR S i 103,57 A, AH RS IR
W3,

*3 HIFMIEIRMERLER

TR o SR SRR KRR
BEEGE 1 3 5 7
P4 13 1 3 5
ERbffhE 1/5 13 1 3
KRG & 17 1/5 13 1

B, e B R 2R M T B A AR bR a3 AR

Z B WL — B He >R (consistency ratio, CR ) : CR=

CI/RI[ = 77 , CI (consistency index) A — £ P 5 #5 , RI

(random consistency index) 7 Bl HL — E ¥ 45 #5]. A7

CR<T0.1, 7R i M 2 A W iy — otk , B 5%
Eﬁﬁ[lﬁ]o

Lx

\ P ALY e ALY €
BTG 35 F ALY R A = e v

h . . o —
B%XCJrEXD(f(FP,e\f\g\h S RFRS T R

W] R BB 20 R O KR
EF .G H 3R A 80 20 R 18] G |
W E DI ORI TER Y S R R {E 4 B .C.D
ORI B R T KR TEIR SRR
B R RO s LR W B R, R 2 b i
2.8 ARTHEARXX B FHRMEENFT

217 IR Ty i o A R O 2 T S R
ity o 3L SR TR N ] LS LMWL AR, o3 00 4 <2.37
“2.4.37%2.5.37%2.6.6" U Jy ik E AR b R OK MR
Yy SR W SIS, R 2.7 R U7 ik
HATLEE TR o R A Excel 2010 B4 5% A% d , F H
SPSS 23.0 B AFHEAT 5 220 Hr CR D .
2.8.1 MR L2 AMAAEAR R 1] AR R A
B, U 80 CHET B KOFBAT . B iRl TR K
YR TR ITTT A T S S RN TR A 2R €, i+ e
1 TR BB s v VR TR T A5 13RI I e
WS e I A TR Dy SR TS
F AR TR R BE 47 5 80 CHET B wlciple TH P45 11+
KA —E A THREER . 2R 4.

F4 ARFERAXBFRMHERBIEREE S

T TR TR
Es 74 RIS R AR, F 9, G, UL DR
i 5d KRG HE AR, T, TG, AL Wk
60 THLF 8h KIS E I, B, R, Yok
70 CHEF 5h RITHIAE, IS 2, B, o, Mt
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2.8.2 FEMESSR  KEER B SR
T VR TR R i L3 A XJE ] .25 57,80 C
BT SR 5 S R % DAGOBE T M a5, 80 “CHE T IR,
L T8 0 ik e T A T = 2 S DI R T
PRty , BT IR, TV VR T4 5 HAt 5 A4y =X (B
BITA0) He A X Jo W i 22 53 5 58 22 1 2 5 LARH T F il
P T4y, 80 CHETSR Ik, HLBH TRl T4 k2 vy
THAb I A GRS,

x5 AEATRAXBFEMHHEIEAZFRINESES

RB(x+s,n=3,%)

TR kR B Pai v 5]
WF 55.98+0.07 3274008 470£0.10 048001
T 60.78+0.08 3224009 6.09£0.03 046+0.02
60 CHT 52334004 1.9940.14 648+0.02 024£0.03
0CHT 49544088 1.7040.07 545+0.03 023+0.02
80 CHET  4687£092 1314002 574£003 020+001
BT 59.70£037 3924011 576£0.03 048+0.02
BT 58041045 228007 7152008 029£0.04
2.8.3 ZERVHN  FE2.7IWUR HELiTAA S CR 4 0.043 8
(<0.1), B HH S0 5 TR KB 9 R

K Z 50 )4 0.563 8.,0.263 4,0.117 8,0.055 0, A
T T .60 CHET .70 CHET (80 CHET fliph T %
IR T W B 25 A T4y 43 Bk 0.811 8.,0.855 8.,0.629 5.,
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