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Abstract: [Objective] The aim of this study was to synthetically assess differences in contents of phe-

nols, flavonoid and tannin in leaves of persimmon germplasms in Henan, classify the germplasms according

to contents of components,and select germplasms with high contents. [Method] The phenols, flavonoid

and

tannin contents in leaves of 122 persimmon germplasms from different regions in Henan were detected.

Variation, distribution and correlation of contents of the three components among different regions were

analyzed. Then germplasms were clustered and selected according to contents of the components. [Result]

The mean contents of phenols,flavonoid and tannin were 122. 75,81. 09 and 52. 15 mg/g with variation

CcO-

efficients of 30. 56%,46. 85% and 27. 58% , respectively. The contents of phenols, flavonoid and tannin
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mainly distributed at 103. 87 —144. 25 mg/g,54. 39— 96. 93 mg/g,and 44. 91 —60. 55 mg/g, respectively.
There was highly significantly difference in the three components among different regions (P<C0. 01) with

the same decreasing order of Luoyang > Nanyang > northern Henan > Sanmenxia > Pingdingshan. Signifi-

cant positive correlations existed among the three component contents (P<C0. 01) with good unary linear

regression results. The 122 genotypes of persimmons were divided into four groups according to the con-

tents of the three components and 14 excellent germplasms were selected for leaf utilization. [Conclusion])

There were high variations and polymorphisms in contents of total phenols, flavonoid and tannin in leaves

of persimmon germplasms in Henan. The content of one component can be used to determine the contents

of other two components.
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Table 1 Regions and names of the persimmon germplasms analyzed
(2] 7 ES [z 7 i #Fr
Code Region Name Code Region Name
1 & FH Luoyang 145 20 Zhongdengniuxin 62 % FH Luoyang K Banyemo
2 % BH Luoyang KA % Tianshengdan 63 % FH Luoyang 40> Niuxin
3 #% BH Luoyang %% 1 Miangeda 1 64 # FH Luoyang KIE L 4T 2 Dayanguohong 2
4 & FH Luoyang % 1 Luo 1 65 % A Luoyang R 3 Guilianging 3
5 3% FH Luoyang K40 1 Daniuxin 1 66 % FH Luoyang /NESE 4T 2 Xiaoyanguohong 2
6 #% BH Luoyang K JZ 5% Damiangeda 67 % FH Luoyang U y4 Sigou
7 ¥ FH Luoyang % 2 Luo 2 68 # BH Luoyang % 13 Luo 13
8 & Pl Luoyang K40 2 Daniuxin 2 69 ™ FH Nanyang 3T Jianding
9 % BH Luoyang /NESE 2T 1 Xiaoyanguohong 1 70 ® FH Nanyang ® 1 Nan 1
10 #% BH Luoyang Y% F& 2 Miangeda 2 71 ™ P Nanyang M 2 Nan 2
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&k 1 Continued table 1

75 7 HFR R 7ML HFR
Code Region Name Code Region Name
11 & FH Luoyang JK 3% Shuigai 72 ™ PH Nanyang ™ 3 Nan 3
12 & FH Luoyang JK#i 7 1 Shuihulu 1 73 ™ PH Nanyang ™ 4 Nan 4
13 & FH Luoyang /N4> Xiaoniuxin 74 i PH Nanyang B 5 Nan 5
14 #% B Luoyang K40 1 Dayanguohong 1 75 ™ FH Nanyang ® 6 Nan 6
15 % FH Luoyang T 44 M Mianguopai 76 ™ FH Nanyang ™ 7 Nan 7
16 3% FH Luoyang /IVFili 2 Xiaoshi 2 77 ™ PH Nanyang ™ 8 Nan 8
17 & P Luoyang WIS 1 Guilianging 1 78 ™ Pl Nanyang B 10 Nan 10
18 % BH Luoyang J\H # 1 Bayuehuang 1 79 ™ FH Nanyang ™ 11 Nan 11
19 % BH Luoyang A A8AF 1 Shiliushi 1 80 ™ PH Nanyang KA £ Zhichahong
20 W% BH Luoyang S i 4R .0 Pingdiniuxin 81 # BH Nanyang M 12 Nan 12
21 % BH Luoyang JK AL 4 0> Shuihuaniuxin 82 ™ B0 Nanyang ® 13 Nan 13
22 # B Luoyang K UL H Daguilianging 83 7 BH Nanyang Fg 14 Nan 14
23 # B Luoyang P i 4% Roubudai 84 ™ FH Nanyang ™ 15 Nan 15
24 & FH Luoyang WIS 2 Guilianqing 2 85 i PH Nanyang B 16 Nan 16
25 3% FH Luoyang Kk Af 4 Huoshi 4 86 i PH Nanyang B 17 Nan 17
26 % BH Luoyang %K Yangdan 87 i B0 Nanyang # 18 Nan 18
27 % BH Luoyang I Guopai 88 ™ B0 Nanyang ® 19 Nan 19
28 & FH Luoyang 1L &% Xueguan 89 ™ PH Nanyang B 20 Nan 20
29 & FH Luoyang K Af 2 Huoshi 2 90 SETA 1 Pingdingshan F 1 Ping 1
30 & FH Luoyang 2k Af 3 Huoshi 3 91 ST Pingdingshan /NI 75 AF Xiaomianhuangdan
31 % FH Luoyang JK#i 7 2 Shuihulu 2 92 SET L Pingdingshan JKFHli 1 Huizishi 1
32 % FH Luoyang S5l 1 Gaishi 1 93 SET L Pingdingshan |- A £ Shiyuehong
33 #% BH Luoyang #% 3 Luo 3 94 SETA L Pingdingshan KT 2 Huizishi 2
34 % FH Luoyang J\H # 2 Bayuehuang 2 95 SETH L Pingdingshan M Gaipai
35 % BH Luoyang J\H # 3 Bayuehuang 3 96 SEThi 1L Pingdingshan 7K 21 2 Shuizhanghong 2
36 & FH Luoyang 3k 1 Chutou 1 97 STl Pingdingshan EAf Xueshi
37 % BH Luoyang BE 4 Mopan 98 SEThi 1) Pingdingshan L £1 Shuchahong
38 % FH Luoyang /Al 1 Xiaoshi 1 99 SET L Pingdingshan & Hili 1 Dongshi 1
39 % FH Luoyang kAl 5 Huoshi 5 100 SETA L Pingdingshan & Aili 2 Dongshi 2
40 #% BH Luoyang T Jingmian 101 =[]t Sanmenxia K 1 5 Damomo 1
41 3% FH Luoyang /NI YZ 9% Xiaomiangeda 102 =7t Sanmenxia KL 2 %5 Damomo 2
42 % BH Luoyang £ #aHt 2 Shiliushi 2 103 =[]z Sanmenxia Hi Al Chongchashi
43 & FH Luoyang N # 2 Xiaomianhulu 104 =[]k Sanmenxia K43 Dajianjian
44 #% BH Luoyang HEAE % Lianhuapan 105 =[]k Sanmenxia N Xiaomomo
45 # B Luoyang % 4 Luo 4 106 =[]0 Sanmenxia K 3 5 Damomo 3
46 3% FH Luoyang % 5 Luo 5 107 =[]t Sanmenxia /N2 Xiaojianjian
47 % FH Luoyang #% 13 Luo 13 108 =[]k Sanmenxia e 1 Xia 1
48 3% FH Luoyang X 4 Jimingshi 109 =[] Sanmenxia Y75 Zhuziguan
49 & FH Luoyang % 6 Luo 6 110 =1l Sanmenxia Xt Huojing
50 % BH Luoyang W% 7 Luo 7 111 =[]0k Sanmenxia .0 Jixin
51 & FH Luoyang 7Kk 45 .0 Shuiniuxin 112 =[]0k Sanmenxia f T#ii Diaoganshi
52 #% B Luoyang % 8 Luo 8 113 =[]k Sanmenxia JK &4 Shuijing
53 & Pl Luoyang % 9 Luo 9 114 =[]l Sanmenxia T3l JL Gancier
54 % BH Luoyang VEAi 5% Yangbudai 115 = [l Sanmenxia J5 i Fangjing
55 & Pl Luoyang & /K #% Hanshuipan 116 = |7k Sanmenxia ™ FH4T 1 Nanyanghong 1
56 % BH Luoyang JR##E Niaoguan 117 =[]l Sanmenxia ™ FH4T 2 Nanyanghong 2
57 & FH Luoyang Ifii i £I. Miantianhong 118 # 4t Northern Henan /N5 #H Xiaogaishi
58 #% BH Luoyang % 11 Luo 11 119 # 4t Northern Henan  #dt 2 Yubei 2
59 #% B Luoyang % 12 Luo 12 120 # 4t Northern Henan  /N4i4ili Xiaomianshi
60 #% B Luoyang % fi Dongqingshi 121 # 4t Northern Henan K ##ili Dagaishi
61 % BH Luoyang 3k 2 Chutou 2 122 #dt Northern Henan & fifi Heshi
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B SR AR BOA T GE i R BT 60 °C SRR
R 2 AR S R B RS A AL AR 0. 147 mm
W5 g M AR AR B 43 %0 6000 & T 8 75 i 42 L 30
min, Yl A I IF 0 2 2 100 mL, SR BURE 4 “C VKA
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Table 2 Variation in phenols, flavonoid and tannin contents of persimmon germplasms leaves in Henan

WA B fE/ PRiE2E/ 5 e /ME/ W R AE/ e 2/ HA L/ (mg - g 1)
Component (mg+g ) (mgegH HAH/% (mgeg ) (mgeg ) (mgeg D Percentile
om Mean  Std. deviation (0% Minimum  Maximum Range 25 50 75
5 Phenols 122.75 37.51 30. 56 6.66 219.03 212. 37 103. 87 124. 56 144. 25
Bl Flavonoid 81.09 37.99 46. 85 8.77 200. 00 191. 23 54.39 80. 70 96.93
P Tannin 52.15 14. 39 27.58 17. 65 92.92 75.27 44,91 51.96 60. 55
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Table 3 Variation in phenols,flavonoid and tannin contents in persimmon leaves from different regions in Henan
. bR/ . )
bl " / :
s i ML mgegy mmggyy PO BOME B
- . (mge+g ) A (mge-g D) (mge+g b (mge-g b
Component Regions Std. cv . .
Mean . Minimum Maximum Range
deviation
& FH Luoyang 115.18 A 41.78 36. 27 6.66 204. 87 198. 21
F4 B Nanyang 138.41 AB 30. 89 22.32 79.65 219.03 139. 38
=]
B =[]t Sanmenxia 126.39 A 18. 98 15.02 99. 56 161. 95 62.39
Phenols
SEThi 1 Pingdingshan 118.32 A 21.43 18. 11 89. 82 157.52 67.70
# 4t Northern Henan 166.99 B 31.49 18. 86 129. 65 200. 00 70. 35
#% B Luoyang 76.50 A 39. 44 51.56 8. 77 200. 00 191. 23
™ B0 Nanyang 90.23 A 38.75 42.95 31.58 191. 23 159. 65
! i
’wi&l‘:@”. =[]l Sanmenxia 89.00 A 26.03 29. 25 52.63 133.33 80. 70
Flavonoid
SETR L Pingdingshan 68.42 A 19. 96 29.18 47. 37 110.53 63.16
# 4t Northern Henan 130.88 B 45. 39 34. 68 70.18 187.72 117.54
# FH Luoyang 48.99 A 15. 65 31.95 17. 65 92.92 75.27
5 Bl Nanyang 57.19 A 11.91 20. 83 36. 08 89. 82 53. 74
e
qﬁT = "]l Sanmenxia 54.01 A 7.09 13.12 43.67 63.03 19. 36
Tannin
SETo 1L Pingdingshan 51.57 A 8.11 15.72 43.98 72,17 28.19
# 4t Northern Henan 71.95 B 15. 97 22.20 52. 65 87.19 34. 54

TE < [ 81 BB o A AN [ 5 5 B 3R [] — B4 2 Bk A AN [6) 3 X [B] A7 70 % 4k 3 2% 57 (P<<0. 01)

Note: Different uppercase letters mean highly significantly difference( P<C0. 01)in the same component between different regions.
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BTl o3 1Y 5 BIR B0 T 53 Ab 2 Ff s on ) 8 IR
o,
x4 MEEMAMRRENR BB,
BHEW. AT EEEK Pearson X R
Table 4 Pearson correlation coefficients among phenols,

flavonoid and tannin contents in leaves of persimmon

germplasms in Henan

% sy S B T LS
Component Phenols Flavonoid Tannin
S Phenols 1
J Bl Flavonoid 0.869"* 1
B Tannin 0.852** 0.852** 1

T ox o« AR 2

”»

Note: " % * ” means highly significant correlation.
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Fig. 2 Unitary linear recursive analysis on phenols,flavonoid and tannin contents in

leaves of persimmon germplasms in Henan
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219. 03 mg/g. ¥J{H N 181. 23 mg/g; BT & &4
68.45~92.92 mg/g,¥J{H 78. 14 mg/g; H Ei & &>
110.53~200. 00 mg/g, ¥{HH~ 154. 39 mg/g, 3
REP RSO 3 Rl S S km . A RE DA
50 % LA L Fh 5 JE F 45 11 25 (52. 46 Y0) 55 I % U o5
BB 28,69 Y0 . U B AT e 48 A AR BT I e L B
] | BRL 7 2 i A R A AR R A OK P R O A 45 R
—HG AN I 2SR BT U 0 5 B Y (E 4
134.39 #199.73 mg/g. AT & {E 45~ 55. 33
M43, 41 mg/g, ¥ M & & Y H 5 58 89. 58 Al
50.38 mg/g, S IV KB TIH LM & =N 6. 66~
72.57 mg/g. BJ{E A 38.52 mg/g; B & B NS, T~
77.19 mg/g, ¥WH N 26. 12 mg/g; BT & E N
17.65~29. 89 mg/g. ¥ {H 23. 14 mg/g; WS B ¥
Pk R 3 g3 5 i S B B AR A R
BE 7.38%.
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germplasms in Henan based on squared squared Euclidean distance

Euclidean distance method
The codes of the persimmon germplasms in the figure are

consistent with those in table 1. The same below



146 PO AL A BB K 2= 24 4R (A AR B D 5 44
— (100
122 1064—
22 116/
73 91—
18] 103
55— 16—

1— 12—
26 =
18] 24
754 -
e HE
47 Loal=!
15— 107—|
3 g
95— —
= IH{ =
oy o ER -
0] 7
4] 43
43 =
231 25
117 3
Y 34
o8l 3
49— 66
86— $
14 39,
= 103

| — 20 —
87—

) 3
91— 72
10/ 3
116 83
24— 17
= ( 92
106 Py{ -

- 75
101 11—

B\ b =
12— —
o4 L -
107 113

(= =
1024 47—
103 sol—]
83—

1094 f=

4— e

83— 93—

0f— 15—

2l f{ -

9 45—

| 10—

- 53—
98— 64—
100— 54—
90— -

1 117 p—
7 2]
11 I =

i 86—

1 b -
57 68—

1 52—
S -
92 s
120H Ly

— 2

— 110p—

] 16—

H=

2H —

1 50—

= s2——

— 71— —

fd 100p—4
10— -
63— -
37 o
20— teo|=]
34 1
79 51—

R 57]
65

1H ¢
pEmm ﬁ_l
s

C 'gx) 36
3? B
36| 31
30| V< 3
32 2
41 ].:|
33 33
10 &

21 2
1194 104
121 56
'%:I 60

13]
38 13
i 1< 7
i

A 77 121
104 33

9 119]

36 70
60 58!
118I 1 1 1 1 ] L 1 1 1 1 1

0 5 10 15 20 25 0 5 10 15 20 25

WA FE B Euclidean distance WX R BE B Euclidean distance
5 TR 122 Py b BT B U A T 6 VTR 122 fy A b o BT IR AL T
A > - A~ EL > +:
BT ERENREESIER 3 Tl oy 2 i B B 4
Fig. 5 Cluster analysis on tannin contents of 122 persimmon Fig. 6 Cluster analysis on the three components of 122

germplasms in Henan based on squared
Euclidean distance method
AR A8 A 8 UL 23 29 B0 G2 T 1 A [] XA (]
FERIRG G o0 A5 B SR Wk 6. thsk 6 al LA
A s AN TR 26 B A 5 U A T R A M A B B AT ]
28 5 - HLARS B A9 B PR 4% 0 A Ae 3% PR X5 g BH L =

persimmon germplasms in Henan based on squared

Euclidean distance method
e - T80 Ly 0 T4 AL b DX AR A B 35 i e 3 A i g0
B R LA T b A LK T ELP T M Xk =
SRR E IR A 2 b T AR A A R A
IR ARG - A BE X 2R AT B IR B A ROT R R
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Table 5 Variation of phenols,flavonoid and tannin contents of different persimmon germplasm clusters in Henan
;% R Y it Kt/ % B/ (mg+g ') M/AME/(mg+ g ) BKE/(mg-g™ D
Component No. of clusters Number Ratio Mean Minimum Maximum
1 14 11.48 181. 23 155. 31 219.03
Il 64 52.46 134. 39 105. 75 181.42
A Phenols m 35 28. 69 99.73 77.88 134. 07
I\ 9 7.38 38.52 6.66 72.57
43t Total 122 100. 00 122.75 6. 66 219.03
1 14 11.48 154. 39 110. 53 200. 00
I 64 52.46 89.58 57.89 133.33
S # i Flavonoid I 35 28.69 50. 38 14. 04 77.19
I\ 9 7.38 26.12 8. 77 77.19
£3F Total 122 100. 00 81.09 8.77 200. 00
1 14 11.48 78.14 68. 45 92.92
Il 64 52. 46 55.33 36.08 65. 04
B4 Tannin 1 35 28.69 43. 41 26.48 63.19
I\ 9 7.38 23.14 17. 65 29. 89
&1t Total 122 100. 00 52.15 17. 65 92.92
H RS HRE 6 Rt . FEME.
Note: The No. of clusters in table 5 is same for Fig. 6. The same is table 6.
FR6 MARMRRAFERBEEITFTEARMEABES TR
Table 6 Number of persimmon germplasms of every cluster in different regions of Henan
SR %A A =1k SET L Bt
No. of clusters Luoyang Nanyang Sanmenxia Pingdingshan Northern Henan
1 7 3 1 0 3
Il 33 13 7 9 2
il 19 5 9 2 0
v 9 0 0 0 0

3 i

T T A8 A R b S R BT R
FEREYRE.EREER A SN2
ko & B E 4 9 122, 75, 81. 09 A1 52. 15
mg/g. WG N TR [ A 2 R R A T 2
SRR R 2 Wy B a, Holmi (o 77. 22
mg/g;MEMGEPAM PR S RES. R
91.33 mg/g"* &K 7. 94 mg/g. & IEN 8. 58
mg/ g™ o HL B AT A R AR B IR i R 2
Y4 2 v T A A XA S R B A AL e b 2
M. AT R S 1 P 2 AR L A
5 AR R 8. 96 Al 4. 46 mg/g ™ i A
AF 0 2 A I T R AR A AR AR 10 5 DA
e S B AT A v 2 T T e R T
HER, PTRRPCE R Wm0k &
SRR Z— o Aili A R AR JEORHE T & R IS B
TREEEN IR, HETOCT AT & 0 i

%

FEL AR AR R ST T R PR T R A TS i R
VL2 Ge AR E L A I FR G0 LB T I e A A R I
Hh BT Y 25 S O Al T R R I T BRI K
Wi BT VR AL S e K B R T 2 W AT
FEAE R 7R T R A A B R R R LB T
T R I ] S A A IR A DG OG & ml U 23 A ik
S H— TR 0] A SR B A DN A B RO K A
30 0 v 1 R 4 i B AT B 5 A 2
ol B 73 ) 5 ik BT 249 R ] L AR Lt i R AR AR

AR A AT AR R R R B B B T A
RS H I PR T R A A B BT IR AT L
HARE A 2R 8 8 BB D B N
it 2R T Gl 28 R Rl i 2 5 AR B R A
ROMI L 3 AN RAR B . A BETE R GE o0 A 1 i) Pl
A Hu Al B PR B 2 B R G W R 22 L 4
FER 8020 LA I (Al B IR b 2 Wy 28 ) T A e
A v o3 A1 A T A i P AR I B R T
3 B i RO P A B IR AT 2R S VR A W02
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