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Abstract; Persimmon tannin is an important food functional component, which is widely used in food industry, medicine

and other fields. Therefore, the study on persimmon tannin biological production pattern has its significance to the indus-
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try application. ‘ Gongcheng’ persimmon is the unique cultivar in Guangxi, this cultivar is a typical astringent type
which means it has high level tannin content. In the present study, took ‘Gongcheng’ persimmon was taken as experi-
ment material, to reveal the changes of soluble tannin component content in fruits and leaves at the growth and develop-
ment periods. Soluble tannin contents in the flesh, peels and leaves of persimmon fruits at young period, expansion
period, early mature period, mature period and late mature period were determined. Six tannin components such as gallic
acid (GA), gallocatechin (GC), catechin (CA), rutin (Rutin) , epigallocatechin (EGC) and epigallocatechin (EC)
in all samples were quantitatively analyzed by LC-MS. The results were as follows; Soluble tannin were rich in persim-
mon flesh and skin, and the content was the highest in the expansion period, reaching 21.93 and 18.41 mg + ¢, then
decreased significantly as fruit matured. The soluble tannin content in persimmon leaves was low, and there was no sig-
nificant changes during the whole growth period. In addition, three tannin components like GA, GC and CA were detec-
ted in persimmon flesh, while GA content was significantly higher than other components. Five components such as GA,
GC, CA, Rutin and EGC were detected in persimmon peels, while the content of CA was the highest, and EGC only
had trace detection at young and expansion periods. All six tannin components were detected in persimmon leaves,
among which CA content was markedly high during the whole growth period, however both EGC and EC were just detec-
ted in trace amounts. Therefore, more soluble tannin production would be found in persimmon fruits from young period to

expansion period, the flesh contains a great quantity of GA and the peel contains a large amount of CA component. Per-

40 %

simmon leaves could produce abundant CA component in the whole growth period.

Key words: persimmon, growth and development periods, tannin, component, LC-MS
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Table 1  Conditions of gradient elutions
325 7 H
LA A oS B 2
N 0.19% Rk .
5[] . Moving phase B
. . Moving phase A .
Time (min) . X Acetonitrile
Formic acid water (%)
(%) ’
0 95 5
5 95 5
7 30 70
10 15 85
12 15 85
12.1 95 5
15 95 5

JE ik S R B TS (ESD) . B4
HL R 2.5 kV, #EFL L K 30 V, F i TEH 50~ 1 200
Da, & FIREJE 100 C, B FRE 350 C, 4L
S 50 L h' A 700 L - bty

FRUEVE A TC B FREL GC EC  EGC . GA [ CA |
Rutin 45 1.0 mg T 10 mL 78, B B F
SERBANEE B BUbR HETR G AR S i A W, 1 R ke
TR B BE VB H 40 3 B K 0.2.,0.4.,0.6.,0.8 1.0
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Al 1
Fig. 1

22 WARRBAARABETAMETSENTN
F I 2 R A SR P R R e ] e o
YITE R K s, 43 900 21.93 18,41 mg - g, Bk
NGB BE G, AT VAP BT B B TR, Tl
S AR AR, 289 11.27 2.47 mg » g & I
flimt e T R T S R AE 5.51~9.43 mg - ¢ 2
T 9 2, A A R S AR S R AU I HLFE R
B AT I v BT A B BT, U R R A
RS AT R T S i S AR R — 3
23 MAEREARMBUETHINESR
23.1 2T RAMESRGRMMEE S IR
A bR 3 ] 0 ) £ BR R TR) AR X 4 R
N FEZ BRI (8] 3) IS IRETIN & 5 (2015) ,

AN R S AR (A) R (B) FILE (22 (C) 721k

Changes of fruit weight (A), firmness (B) and total chromatism difference (C) at different periods

25 .
o 01 02030485
0 20 b
E

g +

48 15

{5 ¢

# © :

H < 2

1% é 10 2, ab

] ==
o 5 =
e =
E =
8 o =

BH&Flesh R Peel it Leaves
ER{iL Part
2 AS[RLERAS A [ s 401 ATk B i AR Ak

Fig. 2 Changes of soluble tannin content
of different parts at different periods



5 BEFR A ARSI Al A [ A= 5 30 SR S Ay By 21 5 B A2 AL 739
100 :
ri ,"'.,||'|
04 RS UL AL UL I L B AR RARRE U IS IR LN B
1.00 200 3.00 400 5.00 6.00 7.00
100 |?|
A
:\: 0 ’"']""]'"'I""I""]""]""]""[""I"'P'l""l""l""]"r']""]'l
ey 1.00 2.00 3.00 400 5.00 6.00 7.00
2
i 4
}’100;i ~/!\L
>S5
Q
® 04 UL I I UL IR I B IR B UL L IUULE BRI AN
o 1.00 200 3.00 400 5.00 6.00 7.00
e
e 3
» 100
w 0% URAULE IR AL UL BN I RN UL LR RN IS I UL
- 1.00 2.00 3.00 400 5.00 6.00 7.00
+=
=
Z
1003 A
AII.
04 e T A RAREE R AN AR B
1.00 200 3.00 400 5.00 6.00 7.00
100 A
3 lllll'll_.
O B ARAR
1.00 2.00 3.00 4.00 5.00 6.00 7.00
BFE Time(min)
3 REREM I HPLC E3E
Fig. 3 HPLC chromatograms of mixed standards
NS IR 2, S5aARuEM A IR PP EE T 232 S PRETAS> A E
X6 PR T TR F A FIRR SR Rrp Yy 2.3.2.10 MR AR TH S EE B IE 4 F,

AR B, HA AR,

Bl £ A 22 W36 3,6 FhbR v Sl B0 HEAE He
JE S A R I R AR PR R R B R
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CA,HH GA &l i, Hk 2 cA W& &,
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Table 2 Qualitative analysis result by HPLC-ESI-MS
N T ETIE SE MBI B Tk o .
. fREnT ] ATE TR EEE SR ERE TR s HEWL A
-5 L Molecular Qualitative Quantitative N .
Retention time . - . Relative molecular Speculative
Peak number . ion peak lon peak ion peak
(min) 0 B 4 mass compound
(m-2") (m-2z") (m-2")
1 1.12 169.014 4 — 125.024 7 170.12 BETmR
Gallic acid
2 1.88 305.066 3 219.066 0 125.024 2 306.27 BEFILER
Gallocatechin
3 4.32 305.066 3 167.034 6 125.024 1 306.27 RUETILHER
Epigallocatechin
4 5.41 289.071 6 245.081 9 203.071 0 290.27 JLE#
Catechin
5 7.05 289.071 7 245.082 0 203.071 5 290.27 FILHER
Epicatechin
6 7.44 609.146 9 301.034 7 300.027 8 610.51 BT
Rutin
x3 AMASWMEERRE
Table 3  Linear equations of the six standard compounds
it L o) 5 HRAB iR
- . . . Correlation coefficient Detection limit
Standard Linear regression equation 1
(r) (p, pg - mL")
WA TR Gallic acid y=15 085x—1 567.8 0.999 5 0.31
W E T ILATE Gallocatechin y=23 065x—5 270.9 0.996 7 0.15
FWE T LI K Epigallocatechin y= 12 786x—1 974.9 0.997 4 0.30
JLASE Catechin y=16 028x-2 916.9 0.994 8 0.23
# LA Z Epicatechin y=58 379x—1 229.1 0.995 0 0.25
7T Rutin ¥y=60 186x—1 964.2 0.990 6 0.10
2322 WRH A BTN EE S TR, 2323 MrthERTHN A WIE 6 W6 F

Aili SR Bz G A BT 34 42 GA L GC L CA | Rutin
M EGC,CA 1Y & 7 3w T HAMH />, 7ERADA
H T, CA TERART & S £, 735.08 pg -
gl Bl IGERE R 42.43 pg - o', E SR GA 1E
Tili % 2 P B B ALK T CA L AN TR B 3] 7 i 22 7 B
IR A, N 265.44 pg - g, AU
TG % 2 BB, M 10.78 g - g5 Rutin #1 GC 1)
S A SRR BITE BN & B R A, AR T
WA . EGC AXAE ) B A K 0 A IR &
B,

HFgTERIE R AR B CA S, FEE
MRS A KRB i CA 1 GC &= 2ok
TREE LS, B4 R & s, 4 ik
2787.24 pg - g F 132,15 pg - g, CA 7ERUEART I
TR R B R AR (1 240.14 g - '), SRS AE KW
W25 W3 T GC 76 BUA & & 5 A%, v 36.78
pg « g Rutin P& BAR R 8 F RS R4 R
WS, M 66.07 ug » g3 GA TE AT & &
B, N 49.23 pg - o, AT AT S & 25 5
% EGC A {76 4 R IR | I K s
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Fig. 6 Changes of contents of GA, GC, CA, Rutin, EGC

and EC in tannins of persimmon leaves at different periods
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