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32 Mok B BF SR %5 36 &
BA BEMEERT, B R R AKRIEEG  SFHREKE 697 mm,
AR, Bar, 278 15 8 50 1.2 RIEH
PR Y E TR R R O AL T ORER T 20194 5H 25H . 6 25H . 7H

(19 ). #eJLER (10 F) AR 78 (7
Ffo) w, mE TR 2 AR R TR, 43
2B H (A, nikoense Maxim. ) £k i3 JTCH
( A. amoenum Hu.) "' i [&] Jy tik J@ i oC 52
L = AN 4 YDA 75 75 8 T B R 5 IR DL 4
B, KL, Rhit—2L T & 3 R i 25 AN E,
AR B 1 UPLC vE XX 3 AU i - ] B 7
SN S TIE , B TR T A TR R
FE BRI B THIX 3 RS 1 25 HIA 1 LA K i 8
AL R

1 MREF*®

KA

RAEH AT I AR BT LR AR R by
ot Pl ARSI e, e ek A i 2 > D v 2 AU
X, Py, FEBSEE, GCIRED, WHEZE,
BETHRZN, EERAZW, KEHMII, 4
FIER VT ARFHRE 13 ¢, 7T AR EER
=, #1264 C, 1 AL, Fi-2.6 C, 4

1.1

25H., 8H26H. 9AH 26 HM10 A 27 HI3t
KFE 6 K, REEMTTEM . =MV
e BILER 1. BT AR 3 MR — S fask
fERE (3 AEAERHENT, MRm 2 m, MgfE 3~4cm),
TERF R S AR A 2 Th il (KA B 3. 4. 5
X ) SR AR il B TC o L FE Y G R 30 L L,
HMSLRE 50 C Bt fE e, A T B .
1.3 Ak

1.3.1  &#5&4 RABEZORMH AR (UPLC)
ATTEN . = AN S VAR - A ey L e
PRz, ACES S 4k SO A A5 A (L E
Waters, %! %5 . ACQUITY UPLC), L) XBridge
C18 (4.6 x 150 mm, 3.5 ym ) F@iEt:, LL0.4%
FH T2 7K 5 RN Y 2y Bk sl A R A TR BE R ( 0.4%
M. 0~2 min, 80%~75%; 2~ 15 min, 75%~
55%; 15~20 min, 55%~10%; 20~ 30 min, 10%;
30~32 min, 10%~80% ), #ii##» 0.3 mL'min™",
MR 25 °C, Rl 270 nm, kR 2 L.
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Table 1 Cultivars information of three Maple species
b Species 4’5 Number  f##144 Name of cultivars H AR Typical characteristic
o EEA MEAEWE G, BRI SA
‘Lvbaoshi’ The current year shoots are yellow green. The tender leaves are green in spring.
A AR R AL, BRI AG, RS E, KERA, WD
Y-2 i . The current year shoots are red. The tender leaves are red in spring. Mature leaves
Caidiefanfei ] N
- are green, turn red in autumn, and the petiole is curved.
JLE -
A, troncatum sgem O, BRMTAE, R, KBS, tHRE
Y-3 i The current year shoots are red. The tender leaves are red in spring. Mature leaves
Qingdian . N -
are green, turn red in autumn, and the petiole is straight.
s = AR AL, HREAG, RMGRE, KEEA, R
AR D . .
Y-4 . i The current year shoots are red. The tender leaves are red in spring. Mature leaves
Hongjingling . A
are green, turn red in autumn, and the leaf division is deep.
S TRk, A, TR AREE, KEEH TR A
S-1 ‘Xin/\wan , Tetraploid. The growth speed is fast, and the leaves are leathery and the cuticle is
9 9 thick. The leaves turns brownish red before falling in autumn.
T AR TEE, HRAUR. AREE, KRR AR AL G
_ S-2 i The growth rate is medium, the leaves are papery and the cuticle is thin. The leaves
=v:1i Qianlihong ) M
A, buergerianum turns bright brown red before falling in autumn.
Puer ' . FH I, BRI e, RN
S-3 ‘QiITJ'in’ A yellow leaf mutant. The tender leaves are orange yellow to golden yellow in spring,
I and then turn green gradually.
S WA B SEASH A it
) ‘Longfeng’ The branches twist irregularly.
1 ‘e B&H, Sk
£VPI B ‘Lulv’ The branches are straight and the period of green leaves is long.
A. paxii 19 ER g H, Bt
B ‘Fengcai’ The branches are straight and the leaves turn red in autumn.
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1.3.2 BIXAE S o X RS VA ) ) IFI], Al LA RE X 3 AR I R mp 4 5 ] B 5t

1.3.2.1 XA TR AR U LR 5 bR v
SRR (RN E], Lot23094-69-1, 4fifiE =
98% ) 5.00 mg, T 50 mL#& &Mt , Fl 50%
B e A 22, $5, WhE 0.10 mg'mL™
] BLR 5 A AR T VR

1.3.2.2 ik IRl BORE R B A2 1.00 g,
W®WE, 5T 100 mLEEE T, KEmA
50% f4 KW 50 mL, SR @A AL g ()
HE— B A% A BRA 7, kH-599B &l ) 7
()% 500 W, #ii#% 40 kHz ) #2H 30 min, U4
VEW, ARk ZE R4 ( RIS, RE-2000A)
ERIG, B EEB AR T 50 mL 50% H L,
i 0.22 pm JEREHERETFI .

133 &KMHXZ2FR WXMHESBER, H
50% H P # g, TC Bk B BR EE A 0.005. 0.01.
0.025. 0.05. 0.10 . 0.20 mg'mL™" W%k, A
SC AT ARG AR E o AT LR v B
kbR, RS RS, hlAriE 2T

VAT R A3 HT 5
1.3.4 HEE RS BOGIREESIATR, #1317

IS E SR E 6 YK, oM, T H
XA IR (RSD ).

1.3.5 EEMEXE  FREEEHAHE G S-27 R i R
6 1, F{n?11.00 g, #% 1.3.2.2 5 J5 ikl & ik
VWL, 4% 1.3 TSR AT 0T, ] sk
M, 5 RSD,

1.3.6 AR WO IEIATR 2 pL, AERE
2 hERE 13k, #“1.3.17 75 (3% 4% 10 3 S b
5, icREmA, T H RSD,

1.3.7 MeAFeEnERE RS FREUIEHLRE i S-2”
WA 1 g, 54, 435 AR BB 5 bR i 5
1.410 mg, % 1.3.2.2 Wikl , £ 1.31 €6
TEAAETME, 0 S s B AR R I
H:RSD.,

1.3.8  BhkAfsmal g KEEBOTEM .. =AW
G VI A LIRS SR 3 4y, B29 1.0 9,
i 1.3.2.2 Ry ikfiles, 78 1.3.1 WEig &M T
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Notes:1: Corilagin; A: Corilagin standard; B: A. truncatum Bunge;

C: A. buergerianum Miq.; D: A. paxii Franch.
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Fig.1 UPLC diagram of samples
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25k Y=5x 10'X + 28 168, r=0.999 3, LMt
4 0.005~0.20 mg; K& . FooE A E 2 il
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o5 ) AH X FR ME R 22 ( RSD) 43 %1 8 2.12%.
0.42%. 0.92%; -F 3 #E [l % & 95.31%,
RSD & 1.45% (% 2), DA Fg559 3R, prisr

(15 UPLC J7 & S Pk ARG E TRy, [Tk 3]
T 95.31%, AIHTICEM . —AAFIE vt v
Hh L SR E

F2  mMELKRRE

Table 2 Recovery test of sample loading

%5 RS T it A B A& & ElfES TR HES bR 22
Number Sample quantity/g Corilagin content/mg Addition/mg Measured quantity/mg Recovery/% Average recovery/% RSD/%
1 1.109 7.269 4 1.410 8.600 7 94.42
2 1.112 7.2823 1.410 8.605 1 93.82
3 1.105 7.2908 1.410 8.6705 97.85 95.31 1.45
4 1.118 7.379 2 1.410 8.7256 95.49
5 1.107 72617 1.410 8.6010 94.98

22 3FMPRHMHARPNERRNSEERNAD

=T
221 3K R AT R R AT LR ST

XFTCFEM . = ARG o Ae] L7 5 5 ik A 7
Fege o br, 4558 (Bl 2) R 3 W2
AR ZES, MR R SR, SN
W2, TTEMEAL. TTER. =MAR. SR
Hhpe] B 7 3 B i 4300 4 0.097 6 ~ 0.607 9.
1.496 4 ~ 6.888 7. 0.062 7 ~ 2.664 0 mg:g”,
4351k 0244 5, 3.311 7. 1.179 2 mg'g™'s
B AT UL, = AR S 5 A B EUAT L f S A
AL, B UPRAIC R AT VR Ak TR

800,
« =it Acer buergerianum Miq.

7.00 L © &V Acer paxii Franch.
o JLFEM Acer truncatum Bunge
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25000
EE
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Fig. 2 Monthly dynamic distribution of corilagin
content in leaves of three Maple species

222 ZAWAE &AM EZEROASE L7
BRAHET K= 4 DARIE SR ]
HESHE 10 AW S T e ar, 4R

(R 3) T =M A R AT R
HIEAF TP R ES, 5 B 10 AKY
SR R BN 12.86%~52.58%; 4 N AhAPH,
LR A S R (4.420 0 mgrg™t), HRE
TR A A S E AL, O S
TR 4SS R 2.479 8~
4778 9 mgg”, 10 Hhr#wm, HkiE7. 84
#y, 5. 6. 9 A& R,

AP 4 AT SRR R AT LR g AT
HlLOMIEFES, 7. 8 M9 A G EMER THE
a R, BB, e 10 AR T T B
“THaOIOHAMI0HA &L LT, Sk
(6.888 7 mg'g™); ‘Fr&4 A LM HE 10
TEENE LI, FEETE 10 HakgE, 400K
3.320 4, 3.087 6 mg-g™", HHWART 24HE FITH
LT BURE . A A AR BLR A AT
L, S SHE T B FAR, S a4 M IR ;
KR L 10 A et
223 EURKRE seArrt A LR G S £ 7
ERADHEENR F4EW. SUPREBFEARR
A il R () & A i 22 5, 5 %)
10 H 728 5 2B B A 10.17%~90.21%., &1
WA & AT 0404 5~1.918 1 mgg™,
5—10 HA¥EE—-HE TRES, 5 AP Ea
®EN 1918 1 mgg',

VPP 2 A A A B 5 B R LR A
Wesmg e, 5 6 A&ETE,
6 HikmEfl (2.6640mgg™), 6 H# 10 A&
WRFSLREAL ER RS G, TES S E
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Table 3 Content of corilagin in leaves of different cultivars of
A. buergerianum Miq. in different months mg-g”’
g Gy v KA E (H-H) Sampling time(Month-day) TR
Species Number Cultivars 05-25 06-25 07-25 08-26 09-26 10-27 Average
=vL S-1 NHE’ 2.886 0 3.090 5 5.206 1 6.184 9 3.3337 58187 44200
S-2 THLA 2.0358 3.146 4 3.684 3 3.109 5 2.740 2 6.888 7 3.6010
A. buergerianum Migq. S-3 Faes 2.647 0 2.088 1 23118 1.496 4 1.839 1 3.3204 2.2838
S-4 e 2.350 3 3.0528 2.652 4 25123 2.798 1 3.087 6 27423
“F-¥{E Average 2.479 8 2.844 4 3.7637 3.3258 2.677 8 47789 33117
FrE(mZSD 0.3189 0.4380 1.1258 1.748 6 0.536 7 1.6217
AR T RECVIY% 12.86 15.40 32.50 52.58 20.04 33.94
x4 £ORARSMHHAFNENRTEARARAGHNEE
Table 4 Content of corilagin in leaves of different cultivars of A. paxii Franch. in different months mg'g™
R Y] R SKRERA] (H-H) Sampling time(Month-day) THIE
Species Number Cultivars 05-25 06-25 07-25 08-26 09-26 10-27 Average
S J-1 g3 21131 2.664 0 2.106 7 0.3330 0.517 3 0.062 7 1.299 5
A. paxii Franch J-2 ER 1.7230 1.158 6 0.9400 1.246 2 1.004 7 0.746 2 1.136 5
FHIME 1.918 1 1.9113 1.523 4 0.789 6 0.528 2 0.404 5 1.179 2
P2 SD 0.1950 0.7527 0.583 4 0.456 6 0.476 5 0.3417 -
5 RECVI% 10.17 39.38 38.29 57.83 90.21 84.49 -

e (1.7230mgg™), 5 HH 7 HZ LR,
THEI8 A EGRANTE, 8 H 5 10 H %18k
o 2 AR b B AR R AR, (HH 5 AH
6 Al T HAMA Gy ML, £V
B R R R ] R 6 A5 H .

224 AERKRE AT AALIETGEE LR
BEAHEEN £ 5K TTENAF FFLEARR

A R S i I AE R R E R, 4 St
AR BLR U B 5 A F) 10 A A S 2 BGE RN
36.00%~67.74%, 6 A S RZEHEK; 415
T A PR 5 BT 0.171 7~0.299 4 mg-g™", Hr,
5. 6 A& aioes, HYOR 10 Ay, 7. 8,
9 Ay ik,

x5 REWARERMMHAABRNRERRRAHHNSE

Table 5 Content of corilagin in leaves of different cultivars of A. truncatum Bunge in different months

mgg”
W e R4 KFERFA] (H-H)  Sampling time(Month-day) T
Species Number Cultivars 05-25 06-25 07-25 08-26 09-26 10-27 Average
Y-1 GEEA 0.370 1 0.607 9 0.383 1 0.337 6 0.3404 0.3830 0.4037
- Y-2 B2 30N 0.4380 0.2496 0.124 6 0.097 6 0.114 5 0.1498 0.1957
T e

A. truncatum Bunge Y-3 PR 0.2111 0.117 9 0.207 4 0.1237 0.202 6 0.186 7 0.174 9
Y-4 YRR 0.178 4 0.162 3 0.147 1 0.127 8 0.247 1 0.359 8 0.203 8
F4{E 0.299 4 0.284 4 0.2156 0.1717 0.226 2 0.269 8 0.244 5

FrifE R 22 SD 0.108 0 0.1927 0.101 4 0.096 5 0.0814 0.1027

AR 7 RECVIY% 36.07 67.74 47.02 56.17 36.00 38.08

TCFEM 4 AN SRR o] B 5 H sl
AL A R R ORI LIRS 505X 2 AN LR A AR AL
fagh—k, BNk ETE, R 5 A3 8 A &Rk
fik, 8 AR 10 & aFa, e a3
7t 51 (0.438 0 mg:g”) #1107 ( 0.359 8

mgg”); ‘HEAS5 A 6 A RETE, &
6 ikl (0.607 9mgg!), 7HFE 10 A&&E
ACAK s PRI i B A — H AT shh, 7
5 A5 10 H I T 2R T+ FEEAR, HlREEARER
AN, EEEEHRAESH (0211 1 mgg™). &
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Z, ARk s A S AR SR T B 5t
PIREZEGEIR, Bkt i RI7E 6 H .
3 Wi

MR, BB AR RN Z ] | [
(7] it ot 22 [ A B AN [R) SR A i) it ] B 3t 5 £ 4
FEERRES . B, FAMIER 3 FR, =M
AT B B e ) TV, U T
TCEM . HIABIFERI, [RJE AR )] B
ORI SRR R 2 R MFESH T 2RE
( Phyllanthus L. ) " F2k ( Phyllanthus urinaria
L.). EkF ¥ ( Phyllanthus niruri L.) Fl% H ¥
( Phyllanthus ussuriensis Rupr. et Maxim. ) s |-
AR BB 5 i ) 2,288, 2.400. 0.1613
mg'g "M, B R S A AR R ZE . W
LR S ( Geranium) ) % i % ( Geranium
wilfordii Maxim.) . Kl % % # ¥ ( Geranium
sibiricum L.) F ¥ % # # ( Geranium
carolinianum L.) 4= Pk B 7 5L B2 50 % & 43 5 ok
2.0, 0.593 6., 4.10 mg-g """, =& [A[LAFTE
BMRES ., WAL L ( Erodium
cicutarium (L.) L' Herit.) #1424 JL1 ( Erodium
stephanianum Willd. ) ©%21 M5~k & 5B T
( Terminalia chebula Retz. var. tomentella (Kurz)
C. B. Clarke) . i # 1= ( Terminalia bellirica
(Gaertn.) Roxb. ) FI#i{~# ( Terminalia catappa
L.) B2 RREE R R R 22 5

JCE A [R] A 2Z ] it ] B o 3 i 25 57
W3, HAT, ASE] SRz B B a1 25 5
AR WAGE , AR =y R R
( Phyllanthus emblica L. ) % ] B4 50 & & 34917
TERCRZE 5o 3 PR AN [a] it Ao 22 [l Ae] By e 5 i
ZRBR, JTTEM SR AL S R &SR
67.74%, — WK 52.58%, 4 VHHH 90.21%.
A B U SEA [ it o 22 T A BB e 5 £ Y 22
5, HEUIE SR E AR L H I e
MMURE, =R RE SR R R VUFS AR AR, S5 54
SR PP RAR AR AT gt R S B R 25 5
SU 1N 1)1 S W S 1 A N o i el 51 L € VAN
SR T AN EI Y

3 PR I el B 5T & i 5 0 3 10 H g7
e, HaR RIS A —3 . JTE

EVNEZHE 5 AN 6 ARG, =M
WIETE 10 Ao fidlki, REZEEALE 7 k3K
R {EEE; 5 B S [ o 1) 2 S e LR
7E 8 H kB i@ (7, 3 U o S A i fe
RS (2220, ANRE ELIES IR R IR AR A
FHR

YRS SR BA LA, F] R 2
AT, BRI AR BEALR, MR
BT ZRNTERSME R T RYFZ RS2 TR 540
ANFIREER Y OGRS, AR SECR R
Fift o []— AN [ et b ] HELRT 5 A AR BOR 22
S5 MAMERE N FUDLE | R AR EFH
B, P AR T e ] LR B A AN
[l o A7 HLRERT A A= 045 OB o8 R AT a2
B SCHEN T IR JCARHL, el A, X
Pt BB IRIRFIE A R Z 25 W]

4 i

HRDE I RITTEMN . A&t A
SR R R, BT E S Y UPLC B R
HEM . RUEEMR SR, HFEYmeE s
95.31%, AJ T 3 FAUsf it F el LR 57 i)
Bax T 0 RN il N T R U N O N R e L
FIUR R RS ] ] BT s 1 5 e 4 A A S 3
225 JUEM AT R R 5 310 A SR
Ak FEI Y 0.097 6 ~ 0.607 9 mg-g™', =AM
SEALIEE N 1.496 4 ~ 6.888 7 mgg™', &1
WA 2 A2 A 5 B 0.062 7 ~ 2.664 0 mgg™'.
AL, 3 RN I R LR B AR L, A
W, SUIIRZ, TTEREAR.
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Variation and Seasonal Difference of Corilagin Content in Leaves of
Acer truncatum, Acer buergerianum and Acer paxii

SU Ya-jing', LU Yi-zeng?, QIAO Qian®, SUN Zhong-kui*, WU Chong®, YAN Y°,
CHENG Tian-tian®, ZHANG Lin*, FENG Zhen'

(1. Shandong Agricultural University, Taian 271018, Shandong, China; 2. Shandong Provincial Center of Forest and Grass
Germplasm Resources, Ji'nan 250102, Shandong, China; 3. Shandong Institute of Pomology, Taian 271000,
Shandong, China; 4. Tai'an Times Garden Technology Development Co., Ltd, Taian 271000, Shandong, China;

5. Taishan Forestry Science Institute, Taian 271000, Shandong, China)

Abstract: [Objective] To determine the content of corilagin in leaves of Acer truncatum Bunge, A. buergeri-
anum Miqg. and A. paxii Franch. [Methods] The ultra-performance liquid chromatography (UPLC) were
used. XBridge Cg (4.6 x 150 mm, 3.5 ym) was used as the chromatographic column, and 0.4% formic
acid aqueous solution and methanol as the mobile phase with the flow rate of 0.3 mL'min™", the column
temperature of 25 °C, the detection wavelength of 270 nm, and the injection volume of 2 uL. [Results] The
leaves of A. fruncatum Bunge, A. buergerianum Miq. and A. paxii Franch. contained corilagin. There were
significant differences in the content of corilagin among different tree species. The content in A. buergeri-
anum Mig. was the highest, followed by A. paxii Franch. and A. truncatum Bunge. There were also signific-
ant differences in the content of corilagin among different varities. Among the four varieties of A. trun-
catum Bunge, ‘Lvbaoshi’ reached the highest value of 0.607 9 mg-g™', the average content in ‘Xingwang’
among the four cultivars of A. buergerianum Miqg. was the highest, and ‘Qianlihong’ had the highest value
(6.888 7 mg-g™") in October, and the highest valuein A. paxii Franch. ‘Lulv’ was 2.664 0 mg-g™". In addition,
there was also a big difference in the content of corilagin at different harvest times. The highest values of
A. truncatum Bunge and A. paxii Franch. mostly appeared in May and June, and the best harvesting time
of A. buergerianum Miq. was in October. [Conclusion] This is the first time for revealing that there is cori-
lagin in the leaves of A. truncatum Bunge, A. buergerianum Miq. and A. paxii Franch., among which A.
buergerianum Miqg. is more suitable as the raw material for extracting corilagin, and A. truncatum Bunge
and A. paxii Franch. can be used as candidate resources.

Keywords: corilagin; Acer truncatum Bunge; Acer buergerianum Miq.; Acer paxii Franch.; UPLC
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