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Abstract; Sophora japonica ‘ Jinhuai’ is a traditional Chinese medicine from Guangxi, which has the effects of stopping
bleeding and cooling blood. Bud quality of Sophora japonica ‘ Jinhuai’ from different sources is different to some extent,
but it is often regarded as the same category in the production, which seriously affects the quality of the medicinal with
Sophora japonica Jinhuai’ as the raw material. To compare the infrared spectra and rutin content of eight main varieties
(Jinhuai J2, Jinhuai J3, Jinhuai J4, Jinhuai J5, Jinhuai J6, Jinhuai J7, Jinhuai J8, Jinhuai J9) and three different
seedlings (below 20 a, 20 to 30 a, above 30 a) of Sophora japonica  Jinhuai’ in Guangxi, fourier transform infrared
spectroscopy and ultraviolet spectrophotometry were used to determine its infrared spectral characteristics and rutin con-
tent. The results were as follows; (1) Jinhuai J3 and wild seedling with three different growth had larger particles. (2)
The chemical composition of Sophora japonica ‘ Jinhuai’ from different cultivated varieties and seedling was similar, but
there were some differences in the content. The rutin content of samples was 22.85% to 36.78%, which was in the order
seedling of 20 to 30 a > seedling of above 30 a > Jinhuai J3 > Jinhuai J6 > seedling of below 20 a > Jinhuai J2 > Jinhuai
J8 > Jinhuai J4 > Jinhuai J9 > Jinhuai J5 > Jinhuai J7, there were significant differences among the eleven samples (P<
0.01). (3) For the quality classification standard based on rutin content, only seedling of 20 to 30 a conforms to the first
class standard, while Jinhuai J2, Jinhuai J3, Jinhuai J6, below 20 a and above 30 a of seeding meet the second class
standard. Jinhuai J4, Jinhuai J5, Jinhuai J7, Jinhuai J8 and Jinhuai J9 meet the third class standard. Jinhuai J3 had high
content of active ingredients and good quality. (4) Variety of Sophora japonica * Jihuai’ is more suitable for the research

and development of products such as industrial extraction rutin and tea, and can be used as the first choice for purcha-

39 %

sing or expanding cultivation.

Key words: Sophora japonica *Jinhuai’ , variety, rutin, compare
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Table 1  Characteristic of bud from main varieties and wild seedlings of Sophora japonica  Jinhuai’
.l i JERAC S
Variety Length (mm) Width (mm) 100-grain weight (g)
44 J2 Jinhuai J2 4.71+0.02f 1.36+0.01h 0.53+0.01d
4 I3 Jinhuai J3 5.010.02b 1.82+0.02¢ 0.53+0.01d
&4 J4 Jinhuai J4 4.82+0.01de 1.61+0.02f 0.76+0.04a
4B J5 Jinhuai J5 4.67+0.01f 1.44+0.02¢g 0.53+0.02d
41 J6 Jinhuai J6 4.37+0.02i 1.41+0.01g 0.53+0.01d
4 J7 Jinhuai J7 4.79£0.02¢ 1.30£0.02i 0.60+0.03bc
%M J8 Jinhuai J8 4.49+0.01g 1.90+0.03b 0.66+0.02b
4% 19 Jinhuai J9 4.44+0.02h 1.83+0.01d 0.66+0.02b
20 a LI F B4 &M Seedling of below 20 a 5.26+0.01a 1.74+0.01e 0.66+0.02b
20~30 a ¥4 41 Seedling of 20 to 30 a 4.83+0.02d 1.87+0.01b 0.60+0.02dc
30 a LA EF 4 M Seedling of above 30 a 4.89+0.03¢ 1.99+0.02a 0.76+0.01a

T BUEJE AR B R R TE B35 22 3, R R B RR 28 5 3% (P<0.05) . Tl

Note: The same letters indicate no significant differences, different letters indicate significant differences( P<0.05). The same below.

5 10 15 20 25

4 J8 Jinhuai J8

0
£ J9 Jinhuai J9 ]
|

1 J2 Jinhuai J2
%18 J5 Jinhuai J5
48 J7 Jinhuai J7

%18 J4 Jinhuai J4

418 J6 Jinhuai J6

%18 J3 Jinhuai J3

20~30a 4L Seedling of 20 to 30 a g

30a I EFFAEEH Seedling of above 30 a

20a LI T¥4 4R Seedling of below 20 a

K1 ST A U MR AR B i AT A MM FR G SR 26

Fig. 1 Dendrogram generated by the biological character of bud from main varieties

and wild seedlings of Sophora japonica * Jinhuai’

SO EM IS &M 2. &M I5. &M J7. &M
J4 AR J6 T AR A — M MOK BRI AR
2.3 HIES M ESIRB KD KIE D

Shy R T A R AR 5 it BN [R) A PR AR 4
PR OK F2 2 A 22 o7 22 5, A 0 50 1) R A L 21
AT X B K AR S EAT I A2, 7E 1 800 ~700 cm ¥
R4 BT 28 21 A0 s 6 AT 90 B (B 2) 1 656,
1 601.1 5051 4551 363 em™ %5 i 7R Ny 25 B 251k
BYRILT AR, 1 295 1 203 em SRR C-0 4R

A ,1063.1 011 em™ 5K R OH A%, IL4h,
PR TE 1800 ~700 em™ X 38k K13 PR shERAE AR , 1k
2 R W B 2 | (W AT U R R AR A 25 S, X
Ut B A 7] 36 5 it ol 45 MR K FRITERT A 4 MR K A 27
BLAT 25 AL, (A ) WK Ak 27 B 43 7 i AF 7 —
Z5,
2.4 FIESRMIET £ SBRBR AL RES
Sy B UMb S RN () 4 AR 4 i ol ] B R B
M AESMAER S ES, RIRGEREE
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RSt Absorbance

“# J9 Jinhuai J9
£18 J4 Jinhuai J4
418 J2 Jinhuai J2
%8 J5 Jinhuai J5
%18 J8 Jinhuai J8
30a WL EFF4E 447 Seedling of above 30 a
&8 J6 Jinhuai J6
20a LI ¥4 £ 48 Seedling of below 20 a
&8 J7 Jinhuai J7
&1 J3 Jinhuai J3

20~30 a B4 444 Seedling of 20 to 30a

T T T T T T
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HEL Wave number (cm™)

T .
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K 2

T
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1
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AR LA A SRR — R LD A

Fig. 2 FTIR spectra of main varieties and wild seedlings of Sophora japonica ‘ Jinhuai’

% J8 Jinhuai J8
£ J6 Jinhuai J6
20~30 a FFE £ Seedling of 20 to 30a
£ J2 Jinhuai J2
&% J7 Jinhuai J7
£# J3 Jinhuai J3
18 J4 Jinhuai J4
“# J5 Jinhuai J5
30 a LA ¥4 £ # Seedling of above 30a
20 a U TEHEE#R Seedling of below 20a
£ J9 Jinhuai J9

20 25

N

.

|

B3 I AR AR SR FTIR JEiE RGERE

Fig. 3 Dendrogram generated by the FTIR spectra of main varieties and wild seedlings of Sophora japonica Jinhuai’

11 R KRE B £ A0 G R AT R 2 (A
3) . TE4EREI L 11 Rl BRBR K AT B 543 R VO 2H
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AT —4L, A4 J7 A I3 A G A R o —
A, M )4 A )5S B —4,30 a LI EEF AL
.20 a AR EFAE SR 48R J9 Ry —41,
25 RESHMFAESRBAETSE

He 2 Al R0, 11 AR K 2 T & S AE 22.85% ~
36.78% 2 18], 448 J3 4R J8 .44 J9.30 a LA I HF/E
SRR TT S R, TE 29.59% ~36.78% Z [H]
26 HESHRMBESHRBEAETEEFEST

Y% 3 AT, BTN A 11 R S T80 A7 A A e
225 (P<0.01) . 3R 3 BARIGFEF L S LMK T

TR SN, B3 AT, BT AY 11 Rk
RS M )2 PR U3 R J4 BB U5 e J6.
SR )7 MR I8 A 19 .20 a LLTNEFAE 4 HE 20~
30 a BPAE MR 30a DL B AE WS T S S AEFER
B3#F %5 (P<0.01),
2] RIESERANTAEESHRERAT SESRITHH
FH 2% 4 ATHT, 11 FRORROK T 5 o A I 4K Tk
F20~30 a WA S>30 a L EHASMSS
M I3>4M J6>20 a LA FHF A &M >4 12>
I8> G ML JA>E M JO>E M 5> 17, 4L J3.20
a AT B AR G MR 00 AR /0N 1B R AR R # KR X 85 08
20~30 a BP0 30 a DL B A S A A /IME D
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Table 2 Rutin contents of varieties and wild seedlings of Sophora japonica * Jinhuai’

R T A T A B
A N 1 S L Nl i Rt contet
. y (%) 0. ariety (%) No. Variety (%)
1 4MLJ2 Jinhuai ]2 31.61+0.22 28 &M J4 Jinhuai J4  30.93+0.04 55 &M 17 Jinhuai J7 26.78+0.14
2 M2 Jinhuai ]2 29.4420.52 29 4:M J4 Jinhuai J4  30.3320.06 56 4:# J7 Jinhuai J7 24.63+0.04
3 &M J2 Jinhuai ]2 28.76+0.17 30 4:# J4 Jinhuai J4  31.3320.13 57 4:# J7 Jinhuai J7 26.99+0.12
4 ¥ 12 Jinhuai ]2 30.27+0.50 31 4#1J5 Jinhuai J5  23.9120.11 58 4:# J7 Jinhuai J7 24.12+0.12
5 %M J2 Jinhuai ]2 30.18+0.95 32 4:#f 5 Jinhuai J5  28.57£0.09 59 42#2 J8 Jinhuai J8 36.78+0.17
6 %M I2 Jinhuai ]2 28.33x0.14 33 4:#fJ5 Jinhuai J5  22.85£0.10 60 48 J8 Jinhuai J8 34.68+0.17
7 %M I2 Jinhuai ]2 33.1620.25 34 4:#J5 Jinhuai J5  28.990.18 61 4:#8 J8 Jinhuai J8 35.41+0.70
8 &M J2 Jinhuai ]2 31.16%0.13 35 4:# 5 Jinhuai J5  29.910.08 62 48 J9 Jinhuai J9 33.58+0.10
9 %M I2 Jinhuai ]2 29.89+0.72 36 &M J5 Jinhuai J5  32.22£0.12 63 48 J9 Jinhuai J9 33.88+0.10
10 4:# J2 Jinhuai J2  28.16x0.14 37  4:#J5 Jinhuai J5  28.50£0.10 64 48 J9 Jinhuai J9 33.73+0.08
11 %M J3 Jinhuai J3  30.76+0.19 38 %M J5 Jinhuai J5  29.78+0.11 65 20 a AT BPAE G0 31.99+0.12
Seedling of below 20 a
12 %M J3 Jinhuai J3  31.86+0.20 39  &MLI5 Jinhuai J5  26.46+0.16 66 20 a AT B AE 4 26.29+0.10

Seedling of below 20 a

13 4:MJ3 Jinhuai J3  36.39+0.11 40  4:# )5 Jinhuai J5  27.70+0.20 67 20 a LA EFAE4HR 29.86+0.09
Seedling of below 20 a

14 4% J3 Jinhuai J3  31.54%0.11 41 4P S Jinhuai J5  27.89+0.11 68 20 a LA EFAE SRR 32.80£0.15
Seedling of below 20 a
15 48 J3 Jinhuai 3  30.80+0.15 42 4# 5 Jinhuai J5  27.67+0.08 69 20 a I FEAE4M 28.33+0.17

Seedling of below 20 a

16  4:#% J3 Jinhuai J3  36.69+0.13 43 4x# J6 Jinhuai J6  35.01+0.10 70 20~30 a B4 HR 29.78+0.06
Seedling of 20 to 30 a

17 48 J3 Jinhuai J3  36.22+0.13 44 4 J6 Jinhuai J6  31.16+0.12 71 20~30 a B4 25.51%0.15
Seedling of 20 to 30 a

18  4# J3 Jinhuai J3  30.59x0.13 45 4 J6 Jinhuai J6  33.84x0.11 72 20~30 a B4 HE 29.69+0.16
Seedling of 20 to 30 a

19 4# J4 Jinhuai J4  27.97+0.11 46  4xH#i J6 Jinhuai J6  32.78+0.10 73 20~30 a WA 4L 25.93+0.09
Seedling of 20 to 30 a

20 4L J4 Jinhuai J4  28.35:0.14 47 4:M )6 Jinhuai J6  30.95+0.52 74 20~30 a B4R 28.89+0.09
Seedling of 20 to 30 a

21  4:# J4 Jinhuai J4  30.1420.12 48  4:# J6 Jinhuai J6  27.59+0.10 75 20~30 a BpA: 4L 26.42+0.09

Seedling of 20 to 30 a

22 4 J4 Jinhuai J4  26.57+0.14 49  4x# )7 Jinhuai J7  26.08+0.07 76 20~30 a B4 HR 28.99+0.11
Seedling of 20 to 30 a

23 4x# J4 Jinhuai J4  28.12+0.17 50  4:# )7 Jinhuai J7  27.70+0.14 77 30 a UL HFAE 4 HR 30.10+0.13
Seedling of above 30 a

24 4 J4 Jinhuai J4  28.35+0.14 51  4x#J7 Jinhuai J7  26.95+0.10 78 30 a LA BFAE 4 HR 32.63+0.06
Seedling of above 30 a

25 4 J4 Jinhuai J4  27.65+0.21 52 4 J7 Jinhuai J7  26.25+0.11 79 30 a UL BFAE SRR 31.63+0.14
Seedling of above 30 a

26  4:# J4 Jinhuai J4  29.27+0.22 53 4 J7 Jinhuai J7  27.02+1.61 80 30 a DA PR S 33.44+0.14
Seedling of above 30 a

27 4L J4 Jinhuai J4  30.35+0.11 54  4x#J7 Jinhuai J7  25.91+0.12 81 30 a DL FHPAESRE 29.59+0.07

Seedling of above 30 a

28 RIESHMMBFLESHMBEAETRE K EhD. M, AR POENE S, g5 alH, iri 4
BN TR 3 ANZEPLOE S BN 34.35% .30.03%
PLST MR A T &b it K KPR O RIS FI26.51% 458 —BARHEMIL 20~30 a B4 4
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Table 3  Variance analysis of rutin content of main varieties and wild seedlings of Sophora japonica ‘ Jinhuai’

5 S ke Y 7R A e B ¥y r p
Source of variation Sum of squares df Mean square
2 [A] 479.084 10 47.908 11.975 0
Between groups
HN 280.047 70 4.001
Within group
JEL Total 759.131 80
4 RESHENFLESHRBERETRESRITHN
Table 4 Rutin content statistics analysis of main varieties and wild seedlings of Sophora japonica ‘ Jinhuai’
A A B 15 L 22
B PR b 2 B Bk A ERRH
. Mean content - . . Coefficient of
Variety Standard deviation ~ Minimum Maximum L

(%) variation (% )

4 #R J2 Jinhuai J2 30.10cde 1.56 28.17 33.16 5.18

4 I3 Jinhuai J3 33.11abe 2.79 30.59 36.69 8.42

ML J4 Jinhuai J4 29.11def 1.48 26.57 31.34 5.10

£ JS Jinhuai J5 27.87ef 2.55 22.85 32.23 9.16

418 16 Jinhuai J6 31.89bed 2.61 27.59 35.01 8.20

&AL 17 Jinhuai J7 26.24f 1.11 24.13 27.70 4.26

& H I8 Jinhuai J8 29.86a 2.65 26.30 32.80 8.89

48 19 Jinhuai J9 27.89ab 1.85 25.51 29.78 6.66

20 a LAF WA 448 Seedling of below 20 a 31.48cde 1.63 29.59 33.44 5.18

20~30 a BFA: 4 M Seedling of 20 to 30 a 35.63ef 1.06 34.69 36.78 2.98

30 a DL W74 448 Seedling of above 30 a 33.73bed 0.15 33.58 33.89 0.45

x5 &REATSESRIRE

Table 5 Class standard of rutin content of Sophora japonica ¢ Jinhuai’

ZE9% Class
5H 4 Class
Item
— %% The first class %% The second class =% The third class
TR >34.35 30.03~34.35 26.51~30.03
Rutin content (% )
b 20~30 a HPAE 4 SRR J2 AR J3 AR J6.20 a LU TR LI AR5 AR TT B8
Variety Seedling of 20 to 30 a S 30 a DL EFA: 0 S 19

Jinhuai J2, Jinhuai J3, Jinhuai J6,
seedling of below 20 a, seedling of
above 30 a

Jinhuai J4, Jinhuai J5, Jinhuai J7,
Jinhuai J8, Jinhuai J9
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