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Quality Evaluation of Different Fruit Types of Forsythiae Fructus
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[ Abstract ] Objective: To study on the intraspecific variation of Forsythiae Fructus, clarify the
morphological characteristics, quality and yield in different habits and different fruit types, and lay the foundation
for better development, utilization and protection of germplasm resources as well as breeding of fine varieties of
Forsythiae Fructus. Method: The morphological characteristics of different fruit types were observed, and their
length, width and yield were measured as basis for determining the type of fruit. The contents of chemical
components in different fruit types were measured by using high performance liquid chromatography ( HPLC) and
the comprehensive evaluation was then carried out. Result: Upon investigation of intraspecific variation, the fruits
of Forsythiae Fructus were classified into long oval, oval, spindle, elongated and round types. The economic
indexesand properties of these different fruit types were analyzed and described. The results showed that the yield of
spindle shape was highest, so it was among the high yield types. The phillyrin, forsythiaside A, ethanol soluble
extraction and weight per 100 fruits in agricultural economic index of different fruit types were measured, and a
comprehensive evaluation of different sources of Forsythiae Fructus was carried out by the method of principal
component analysis. The comprehensive evaluation of spindle shape was better. Conclusion: This experiment
could lay foundation for the breeding of new varieties and the quality improvement of Forsythiae Fructus.
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Table 2 Characteristics of different-fruit types in Forsythiae Fructus

£1 EBREER
Table 1 Collecting information of Forsythiae Fructus
R A Ml L W3R/ m
RENFMH S N 34°24"079'E 111°03"026" 800 ~900
2RI R N 34°00"334'E 111°22"341’ 1363
7 I B K S 4 N 33°38"405'E 111°40"892" 1310

LC-20Ap A &5 250 AH 8,335 1 (SPD-20Avp #Y 42
Hh-T] WAS I & , H A< Shimadzu 23 7] ) , SK2200H Y8
P B (RSl A R A IR H] L, 60 kHz)
AB204-N A1 1/1 J3H5 % 43 B KF (i - 4 55 48 F)
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KA 17.1£1.03 9.49 +£0.89 1.82+0.19 12.67 39.43 TG 4 €0, R T A R 22, % S R L AR , 2 s 8T 4, o T K3 4 24
TER SIS 1/3 ~ 172 4b R LK £, R W

14 15 15.3+0.91 7.39£0.53 2.08 £0.12 12.75  35.59 F T AR SR i AL K A 2 T SR SR 1/4 ~ 12 4k,
IR BN 2, 5 A T A S0 R SR A

Yij ki 18.5+1.21 8.98+0.67 2.07=0.11 15.72  40.89 TREEE  F2 T ELAERY L SCa e S S 2 v i % R R 4 24 7 R 52
172 BRI A BE, RAETEF R I0P B3, AW &
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Table 3 Results of ethanol soluble extraction, phillyrin and
forsythoside A %
RIE Pt v PR ) M HAEEH A
K1 21.39 0.76 1.58
Pk T 23.19 0. 84 1.76
Pe 23.01 0.8 1.73
KA 1 24.21 0. 86 1.83
KAt E I 25.12 0.99 1.95
A Ao B T 26.27 1.03 1.92
18 1 20. 89 0.86 1.68
i1 1 23. 49 0.75 1.52
¥ 5 10 24. 56 0.73 1.72
[ 23.31 1.19 1.79
& 1 25.01 0.98 1.88
& T 26. 32 1. 16 1.91
ik | 25.94 1.02 2.61
ik 11 26.09 0.32 2.71
)i i T 26. 54 1.14 2.57

2.2.2 EMF S ENE R AGILENT-ZORBAX
SB C {34 (4. 6 mm x 250 mm,5 pm), i s H &
E-7K (25:75) , %% 1.0 mL-min ", #:H 30 C, &
W 277 nm,

K 2 PR IBGE LAY X IS 10 mg, B 10 mL &l
o, B R R B 20 RS A L g LY
Xof PR GRS, IF R % B S mL 25 mL BT, B
P E A R R N 0.2 g L™ (5 R A IR W55 o

% W R ST X B IR R 2.5,5,7.5, 10,
15,20 pL gERE, DLV T B A b, AR B (ug) By
158 AL B OB A 2, SR AT I 9 5 B Y = 605 706X +
27 580,(r=0.999 9) , W SRR 0.5 ~4 pg 2
RAFIEREX R,

WA AR GRS 2 1 g, KEmRE, &R
FEHEIE I R % AW B 15 mL, BRE i i, 3= 5
IF R, R AL FE 25 min, VS, FERRE BT, R SR
JERR B B, B A, IR A, R B IR S mL,
EEET, A AR 0.5 ¢ £k, & A Ak
FAAE(100 ~120 H,1 g, N4 1 cm) |, H] 70% £ %
80 mL PR, WSt £ VR L, vk 4 2= 1, 5k i ] 50%
BV R 2 S mL R, PR B R 2 54,
YEAT , BUSEUE W ,0. 22 pm TRl FL U8 R 8 T, £ 8 AR
mn TR, 0 L T Y i SRR 3
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2.2.3 HEMEERH A FEE R AGILENT-
ZORBAX SB C A4 (4.6 mm x 250 mm,5 pum),
W CNE0. 4% TR (15:85) K I 3% & 330 nm,
B MBI T 5 000,

K% PR € JE R H A XS B 20 mg, B 10 mL
R, 50% W B IR R =2 O 2 g
LA X B8 VA T o

K % W BOA R TR 7 A X BRI R 2.5,5,7.5,
10,15,20 pL #EFE, DI AU AR bR, SRR B (pg)
R A AR AR E M L R A W O R Y =
3323 376.5X —355 552.2(r=0.999 9) , F 0 gk k¢
HIES ~40 ng B REFWALERR ., BORMB AR (i
T5HE) 25 0.5 ¢, K% AR E , B HIEHEIE b K %
JA 70% W EE 15 mL, FRE BT &, 8 75 g 2 (2 5
250 W, 451 &R 40 kHz)30 min, %, R EF=, H
70% B Ab R 98 % A BT, B 50, MRS E R,
0.22 wm AL IE AL U8, BBV D 3 v e, I
HoOG M & 2R L 3,
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Table 4 Quality analysis of different-fruit types in Forsythiae Fructus

Py HMAT O EMERT BEAMER ARE OITX

/% A/ % W/ % /g /%
ek 0. 80 1.69 22.53 11.85 39.43
KMMEE  0.96 1.90 25.20 12.67  35.59
W1 0.78 1.64 22.98 12.75  40.89
1.11 1.86 24.88 14.78  40.13
Y bk 1.16 2.63 26. 19 15.72  43.18

2.4 AIESRIY IR R 60 US40 47
241 RUEALECHE IR R R, DX
A5 S, TR B M2, R0 DS 0 2 ]
55 0 ] 6 B, 0 M {5 069 00 BT T H 0
%5,

R5 ERSEMMERELLE(Z)

Table 5 Standardized data of index ingredients of Forsythiae
Fructus(Z)
. ERIEE R .
37 AT A 2l HARE T
K -0.933 -0.637 -1.180 -1.050 -0.150
KMAaMi®E -0.012  -0.110 0.545 -0.545 -1.539
il -1.049 -0.762 -0.889 -0.496 0.378
[5] 0. 853 -0.211 0. 339 0.756 0.103
i e 1. 141 1.720 1. 185 1.335 1. 207
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Table 6 Characteristic value and variance contribution rate

LR GRS R PP J5 5 i 2 A
RS mpE geEoR Rt ot TRV IR
) BRE KRB R FTERR

& /%

/% /% /%
3.762 75.234  75.234 3.762  75.234  75.234
0.969 19.370  94.604 0.969 19.370  94. 604

0.236 4.711 99.315

0.034  0.686 100.000

L Y S

0.000  0.000 100.000

R LUE 8 1,2 59 B a2ty 2
DB K 94. 6% >85% , Fr LI I 2 A~ F oy b 47
WL RS T, AU T BT IR AR 94. 6% (1
R B FW b RS W, R T ~9,
®7T NBRBETFHEERE

Table 7 Initial factor load matrix

A BT EEEET A EEERNY aRE OTTE
1 0.944 0.923 0. 896 0. 966 0.531
2 -0.228 0.023 -0.425 0. 130 0. 847
*8 EXHo/EE
Table 8 Principal component vector
W EMH O EMERH A BEERDLY ORE TR
1 0. 486 0.476 0.462 0. 498 0.274
2 -0.232 0.024 -0.432 0.132 0. 861

x99 EHAEH GEBTHE

Table 9 Principal component score, comprehensive score ranking

E32 F, F, F Hel
Pk -1.867 0. 444 -1.319 5
K £ 1 15 )% -0.499 -1.632 -0.691 3
1 18 -1.427 0. 870 -0.905 4
B 0.876 -0. 160 0. 628 2
275 e 2.917 0. 479 2.287 1
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