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Abstract: The effects of different drying methods on the key functional components and in vitro hypoglycemic and lipid-
lowering activities of Forsythia suspensa leaves were investigated. Natural air drying, hot air drying, and vacuum freeze-drying
were used to dry Forsythia suspensa leaves. The contents of rutin, phillyrin, phillygenin, forsythiaside A and quercetin, as well as
inhibition rates of pancreatic lipase, a-amylase, and a-glucosidase were selected as evaluation indicators. The effects of different
drying methods on the biological activity of Forsythia suspensa leaves were comprehensively evaluated using the CRITIC weighting
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method combined with the grey correlation method. The results showed that compared with other drying methods, the vacuum

freeze-drying method could maximize the retention of rutin, phillygenin, phillyrin, forsythiaside A and quercetin contents in

Forsythia suspensa leaves, and had good hypoglycemic and lipid-lowering activities. PCA analysis extracted two main components

with a cumulative contribution rate of 85.95%. The PCA plot showed good discrimination among the three drying methods. Pearson

correlation analysis showed that the inhibition rates of pancreatic lipase, a-amylase, and a-glucosidase were significantly positively

correlated with the contents of forsythiaside A, rutin, and quercetin. After the evaluation by the CRITIC weighting method and grey

correlation method, the vacuum freeze-drying method led to the highest comprehensive score and obtained the best active quality of

Forsythia suspensa. This study comprehensively compared the advantages and disadvantages of three drying methods for Forsythia

suspensa leaves. The Forsythia suspensa leaves obtained by the vacuum freeze-drying method had the highest content of functional

ingredients and the strongest hypoglycemic and lipid-lowering activities of Forsythia suspensa leaves, which is suitable for the

development of high-quality products.
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®1 ERMEZFERSRAE L
Table 1 Standard curve of main active ingredients in Forsythia

suspensa leaves
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FT ¥=1.708 53X+0.010 1 0.999 6
C R Y=1.793 71X+0.004 3 0.999 8
R ZE ¥=3.559 71X+0.000 6 0.999 3
ENBSE ¥=3.167 22X+0.000 7 0.999 9
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RREMRZE, %% pH. BE. ERETFEEm,
D] 25 R T R AR UL T I ) 354 S M B 3R R 2B —
LR, mEIEPIIRRI, BEREE, &
b R RO FE RO, 2B e T A 2 R AR B
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B o VE K WA 22 11 23 A1 43 N 61.7%~69.3%
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®2 AETFRAXNEA RS SEREGE

Table 2 Contents and activities of components in Forsythia suspensa leaves with different drying methods

5 FT EEF R ESolih EEF CfitRes Mt & %ﬂﬁﬂ‘ém&éﬁv a-;‘i&\ﬁé o-#) %%ﬂ%%&
H(wt.%) (Wt %) H(wt.%) A/(Wt.%) /(wt.%) BE % FHIZ 1% I E /%
ND  0.85%0.08° 433+0.55° 0.13+0.04" 1.85+0.39° 1.14+0.11° 477+421°  669+250° 50.1+331
HD  0.88+0.09° 3.56+0.80" 0.09 =0.04" 3.50 £ 0.45" 1.08+0.10° 632+2.62"  64.0%2.00° 59.7+2.14°
VD 1.15£0.13°  593+0.72° 0.14+0.03"  5.06+0.35" 1.72£0.13° 7294472 732+£273 62.0+223"
i AP R AR NEFHEREEFUIE P<0.05, AR FHEREEZFHRIEE P>0.05.
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Table 3 Eigenvalues and contribution rates of contents and

activities of components in Forsythia suspensa leaves
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2 135 16.87 85.95
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6 0.12 1.44 98.65
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8 0.04 0.53 100.00
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Table 4 CRITIC weight calculation results

1847 TRk FRE F8F KRE

T 0302 2291  0.691  11.56%

EEF k= 0251 2823  0.707  11.83%

EES i 0.281 2402 0.674 11.27%
EEE A 0316 2056  0.651 10.88%

iV ey 0.331 1793 0.593  9.92%

PR Py Bl ) 0331 2546  0.843  14.10%
o- SR AN BT ] R 0270 2759  0.744  12.44%
a-H AAEFEEITHE 0308 3.49 1.076  17.99%

x5 REBXEKRY

Table S Grey correlation coefficient

i FT #AE  EMEEE EARE A BERE BRI AIE o iR o %) BHE TR
ND1 0.389 0.489 0.467 0.377 0.444 0.343 0.447 0.336
ND2 0.431 0.485 0.438 0.373 0.462 0.347 0.477 0.342
ND3 0.346 0.496 0.483 0.378 0.440 0.353 0.457 0.333
ND4 0.341 0.531 0.368 0.333 0.400 0.435 0.477 0.474
ND5 0.452 0.396 0.400 0.337 0.387 0.394 0.349 0.368
ND6 0.350 0.449 0.350 0.377 0.356 0.369 0.435 0.398
ND7 0.400 0.417 0.483 0.396 0.403 0.333 0.509 0.431
HDI 0.431 0.333 0.378 0.552 0.414 0.561 0.385 0.551
HD2 0.389 0.433 0.368 0.432 0.387 0.480 0.333 0.687
HD3 0.431 0.417 0.452 0.478 0.390 0.630 0.373 0.654
HD4 0.333 0.436 0.412 0.524 0.393 0.533 0.452 0.791
HDS5 0.368 0.499 0.333 0.465 0.403 0.523 0.387 0.574
HD6 0.491 0.384 0.359 0.555 0.429 0.565 0.382 0.529
HD7 0.431 0.362 0.389 0.549 0.333 0.559 0.406 0.564
VD1 1.000 0.709 0.778 0.764 0.889 0.971 0.712 0.624
VD2 0.933 0.697 0.609 0.812 0.774 1.000 0.737 0.596
VD3 0.848 0.724 1.000 0.781 0.980 0.934 0.700 0.724
VD4 0.491 0.625 0.583 0.708 0.889 0.639 1.000 0.673
VD5 0.467 0.515 0.483 0.665 0.545 0.769 0.622 0.741
VD6 0.667 1.000 0.560 1.000 1.000 0.590 0.587 1.000
VD7 0.571 0.576 0.778 0.831 0.873 0.872 0.494 0.804
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4 0.387. 0.466. 0.427. 0.367. 0.413. 0.368. 0.450.
0.383, HD ;a0 F, 1. #dIF. EdEER.
FEE A MR 32 IR BGH0 62 . o- YE R BEHI 128 | a- i
IR RN 2RI ORI N 0411, 0.409. 0.384,
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Table 6 Correlation results and ranking

ot FIRE HL VEN KIRE He2
ND1 0.405 18 VD1 0.796 3
ND2 0413 17 VD2 0.764 4
ND3 0.404 19 VD3 0.828 1
ND4 0.426 15 VD4 0.697 6
ND5 0.384 21 VD5 0.615 7
ND6 0.387 20 VD6 0.803 2
ND7 0.421 16 VD7 0.728 5
HD1 0.459 12

HD2 0.456 13

HD3 0.494 9

HD4 0.506 8

HD5 0.455 14

HD6 0.468 10

HD7 0.460 11

3 i

AW TG LT = Fob 45 T 2O 3 el vk % B T 2
B 73 e AR A B R s VE I RS, 25 SRR B B AR
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