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WE: B EHEM Cyclocarya paliurus (Batal. ) ljinsk. [WFTEFRHE, ik W@ 12 #LFES K. Ko, BB
TR, TLC @i ZMmILZsy, HPLC IvE N E L EA &, Rh-kmRE CEklE s aa, &8
Koy BIKAy. BAWMIK . KEWLY . BEEWLYTHEHEE5 5K 11.05% . 5.81% . 1.70% . 11.25% |
10. 16% . TLC BEAUIEMWT, LBk, W2 ILZSEBI7E 0. 004 953 ~0.022 29, 0.005 748 ~0. 028 74 mg/mL i |H
NEBIFIEEEE (r=0.9999) , FHIMEERBCESHHR97.1% (RSD =2.59% ). 97.9% (RSD =2.86% ); Z4#
7£0.021 22 ~0. 095 58 mg/mL JE[E R R B (r=0.999 8), SEHINEEMWZ 97.2% (RSD =2.42% ), 7E4it
Had, 3RS EARYAHEER, &It HENTKS . SR, MT{M Koy, KENY ., BERYSHEE
SIS 13.0% | 7.0% . 2.0% |, 13.5% | 12.0% , ﬁﬁm&%ﬁ\ IR ZHEaEUTEMT, 2B T
0.040% . 0.070% . 0.60% ,
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Quality standard for Cyclocarya paliurus

WU Lin-lin'?,  WANG Fang’,  MAO Xiang-jun®, XU Qian-li**
(1. Qiandongnan Prefecture Food and Drug Inspection Institute, Kaili 556000, China; 2. Guizhou Provincial Food and Drug Inspection Institute,
Guiyang 550004 , China; 3. Zunyi Medical University, Zunyi 563003, China)

ABSTRACT: AIM To establish the quality standard for Cyclocarya paliurus ( Batal. ) ljinsk.. METHODS
The contents of water, ash and extract in twelve batches of samples were determined. TLC and HPLC were adopted
in the qualitative identification and quantitative determination of quercetin and kaempferol, respectively, and phe-
nol-sulfuric acid method was used for the polysaccharide content assessment. RESULTS The average contents of
water, total ash, acid-insoluble ash, water-soluble extract and alcohol-soluble extract were 11.05% , 5.81% ,
1.70% , 11.25% and 10. 16% , respectively. The clear TLC spots demonstrated their strong specificity. Quercetin
and kaempferol showed good linear relationships within the ranges of 0.004 953 - 0.022 29 mg/ml and
0.005 748 - 0.028 74 mg/mL (r =0.999 9), whose average recoveries were 97.1% (RSD =2.59% ) and
97.9% (RSD =2.86% ), respectively. Polysaccharide showed a good linear relationship within the range of
0.021 22 —-0. 095 58 mg/ml, whose average recovery was 97.2% (RSD =2.42% ). The contents of three con-
stituents in various batches of samples showed obvious differences. CONCLUSION In C. paliurus, the contents
of water, total ash, acid-insoluble ash, water-soluble extract and ethanol-soluble extract should not be more than
13.0% , 7.0% , 2.0% , 13.5% and 12. 0% , while those of quercetin, kaempferol and polysaccharide ( calculat-
ed by dry product) should not be less than 0. 040% , 0.070% and 0. 60% , respectively.
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RN Cyclocarya paliurus (Batal. ) ljinsk. A
IBCEL B R Y, B —Fh o A fe e, 2
I 5% T A5 AR AP B A 2 —1 LA R
REIpE . BEMAE . BRI T Bl . B
BT AR B LR, £
BURER N EER . S, k. Z2mEY, ’
T BT AL G ) E RO dE IR A S, T LA
R RN I 2 £ 0T AR AR A I ke
WS AT Fk T P D A R A T S TS,
X T ERMINZ S A3 A 5T B TR S

FRT, {0 R ST LU T o i, R A
TLC YEFATHIOCHIGE . 7 BRI 2 W 2 7 M i) E 22
SRR R, ZEE . KN IF SN R GE, Hok
HE MR PR /> O A B BTN 52 0, X e i 2 21
—ERPYEN, BA BB RS TE, [FIRHZL
YR . REIAR . S5 S AE T IE ) 2 &2 5
Kl ARSI XS 55 B v it i e 2% R 1L 2% 8y kAT
TLC %51, JfRH] HPLC YL M3 &4 &, Jf &S
GEMEARE., Ky KAy BRI, dlE T EH
ABREE, T ERMI BTt 42 PPN bR v ) vy 2858
Fei
1 #RE5F=E

Byt LC-20AD =0 AR 354, Tic & LC2000
L IEEIE TAEE; Aquelix-5 47k AL (3 B % B
AT 5 XS205 HL TRV (HEREED-HTR 2 AU L
HBRAT) 5 ZFT =AM A (IR SCT 34X
WA BRI ) 5 KQ-300DE 44 i 74 I 15 e 4%
(R AT R R ) 5 DKO8-TTA Hi HfHE it
K (R BRI AR AR ) 5 101-0A
ARG TR A (R 2R AT A AT R A ) o
CIEREIEA; HAb sl KA,
WREMTRERS G e (75 Bl T or), it
20150512 ) ; it Je R (& A & 96.5% , #t %
100081-201408) . IHZsHy (&A & 93.2% , Hit%
110861-201310) . D-JC/K #iZiHE (& A & 100% ,
fit= 110833-201205)  XJ HR & S48 o [ 0 i 24
KoEWFIEBE . T BRMIZE 52N 48 B il 24 i A 36 i oA
TR 2 T INSEE, AWIRRL S s iy
FHAMI Cyclocarya paliurus ( Batal. ) ljinsk. [+ 4
M, ByEEfEAE 40 B, BT PRSP, AR
R 1,
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®1 HERER

Tab.1 Information of samples

it SRR SRAE I ]
1 TN G B 5 A 2015 423 7
2 B G B S TR 2015 4F5 H
3 B G B Yk 2015 4E7 H
4 St S B B SR 2015 4£9 A
5 S G B G A 2015 4210 A
6 SN TR LB 2015 4E 3 H
7 Rl KR e i 2015 4E 4 f
8 TMERIT B S 2015 45 A
9 SN TR LB ACR 2015 4E7 A
10 JUPE IR A 2016 4F 3 H
11 i RAE 2016 46 A
12 VLG 5% B 2016 46 A

2 HEE4ER

2.1 TLC T %

2,11 SRS BURESR 1 g, 80% H
50 mL o n#A el 1 b, i, uEad, MEWE T,
PRI NNIK 10 mL % ff, LEEIRFEHEEL 2 K, HR
10 mL, AW, KIINEERR 5 mL, 90 C/K
WG L h, BUB, MERH, LR OERIRIER
W2k, BR20 mL, 53R, 30 mL /K
PRI, FEKW, LMROERWZT, FRis i
1 mLyf#, BT,

2.1.2 XTHRSAESWCRI A RSO R AR
FXTHE S, I BERI LA 1 mL 5 0. 2 mg X
VR, BIAS

2.1.3 MRk HRE 2015 B (P EZG) g
IR S X BRI R4S 2 pL, ST —
RERE G 2 b, LG be - NER : @ : |
iz (8:2.5:1:0.5) JRIH, I, B, B
+, WELL3% =& LR, 105 C A E
BEAUIE T, B ESMEAT (365 nm) NAEGHL, 4
ULEE 1. FrEAT, A o 1 5k B R I Y
L b, AH R B DB A .

2.2 Roy, Ky, ZBdmASAENE FER 2015
W CHEZG S DUE N, A5 LR 2,

2.3 MEkE. LEHASAETNE

2.3.1 XTHRSAS WA RSO . AR
Wy %k BRSSO O O A B M R
0.123 8 mg/mL ., 11125} 0.479 0 mg/mL [ V% i o
R RIGER, BT 25 mL 8iid, WEmEEZ
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LMt 2. B 3~12. B3 ~12
1. quercetin 2. kaempferol 3 -12. samples 3 —12

B 1 2Ffp4s TLC &ikE

Fig.1 TLC chromatogram of two constituents

x2 Ko, kH. RUMSHENEER
Tab.2 Results of content determination of water, ash

and extract

p \ WRTRTE  KBLE) BRI

W K I ; y
1 11.08 6. 89 1. 65 11.01 10. 95
2 11. 64 5.69 1.75 11.90 12.13
3 10. 04 5.79 0.94 12. 06 12.37
4 11.17 6.30 1.31 11.39 10. 65
5 11.08 5.26 1.95 11. 16 10. 52
6 11.53 5.45 2.25 11.22 8.54
7 12. 06 5.55 1.75 11.31 8.26
8 10. 50 5.35 1.95 11.45 8.09
9 10. 87 5. 69 1. 80 11. 15 8.49
10 11.04 6.18 1.70 12.24 10. 62
11 10. 74 5.90 1. 80 10. 31 11. 69
12 10. 86 5.70 1. 60 9.81 9.61

SFHE 11,05 5.81 1.70 11.25 10. 16

&, WIS 3R 0. 004 953 mg/mlL., 11 2%
0.019 16 mg/mL (F%F IR SR -

2.3.2 MRS A RS ARIORE S R 2y
1.0 g, & THEJEEIM A, K% mA 80% H iz
50 mL, %% %€, FRoEBTar, INAE 1 h, GR,
80% HHEEAMETRAR I, #2450, IEid. K% &
ZEPEME 25 mL, MEEIMAELER 5 mL, 90 C/KiEH
IHUKAE T h, BT 50 mL &2, 80% HEEEZ,
59, 0.45 um REALUERBSE g, BPFES

2.3.3  EIEAMMAGEN MRS Agilent C
TWEAE (5 um, 250 mm x 4.6 mm); it 3l AH T -
0. 1% #fig (45 : 55); (AR E 1.0 ml/min; #F
W35 °C; KK 365 nm; #ERERE 10 pL, HPLC
ORERILIE 2, WA, PSS MR A T
B, AT 5000, MR LA Ey S H AN g5
B R, BIRT 1,50,

2.3.4 LMXFRHHE “2.3.1” Wi F

I 2 1

t/min

0 5 10 15 20 25 30 35 40
A X

1 , . : , . . . . . t/min
0 5 10 15 20 25 30 35 40
B. ik

1. MR 2. LA

1. kaempferol 2. quercetin

B2 2#p4s HPLC BiLE

Fig 2 HPLC chromatograms of two constituents

Wiz 2= %) BROA % W 0.40, 0.60, 0.80, 1.20,
1.60, 1.80 mL, BT 10 mL EiHT, FEEASE
ZIRE, FRA), FERESREE “2.3.17 TR (23 Xt
HEOh ¥ W 0.30, 0.50, 0.70. 1.00, 1.30,
1.50 mL, &F 25 mL iffirf, HEEERZZE,
FEo), fE “2.3.37 TS RIE ., LA IR
VSR ST B v B O A AR bR (X)), WA T AR CR G\ A AR
(Y) #EATMIE, 54 2 238 I 0E 7 FE 4 )
JY =43283X +1 566.9 (r=0.999 9), Y =
39 136X =23 998(r =0.999 9) , 53 B7E 0. 004 953 ~
0.022 29, 0.005 748 ~0.028 74 mg/mlL i B P &
RIFMZM R,
2.3.5 KEmEAE  HU “2.3.17 IR AR
W, € “2.3.37 TGS R IERE 6 R, IS
%l 2 W0 i AL RSD 435k 1.3% | 1.8% ,
FRL ARG % P A
2.3.6 BmEMRAE WE—HAES (25) 6
Ty, # “2.3.27 TN 5kl s s W, A
“2.3.37 WS E, AR R A
My A RSD 43051 R 2.5% | 2.6% , R IT ik
HEME R
2.3.7 Rtk R (249) B,
fE“2.3.37 Wi AMET T 0,2, 4, 8, 12,
24 hizE, DUASH R Il AS B g AL RSD 435
747
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90.99% | 0.83% , FKHIALEGEIKAE 24 h N2
EVE R,
2.3.8  fnkelICRIRE RIS A EC R
i (25) 9y, B2 0.5 g, HEME A&
[ 50% . 100% . 150% 7KFfmA “2.3.17 IR Xt
TESh VR, % <2.3.27 TR kA R A i
W, 12 “2.3.37 HOGESMATIE, 4R IE 3,
R3 MERKRAWER (1) (2=9)
Tab.3 Results of recovery tests ( I ) (n=9)

AR AR A/ WICR/ SEE L RSD/

g
mg mg mg % K/% %

Hik Bz 2 0.2454 0.1238 0.3654 96.85 97.1 2.59
0.2451 0.1238 0.3661 97.73
0.2457 0.1238 0.3692 99.81
0.2457 0.2477 0.4763 93.09
0.2449 0.2477 0.4879 98.10
0.2452 0.2477 0.4945 100.7
0.2455 0.3715 0.5999 95.39
0.2457 0.3715 0.5952 94.09
0.2459 0.3715 0.6107 98.21
0.9758 0.4790 1.430 94.76 97.9 2.86
0.9745 0.4790 1.437 96. 64
0.976 6 0.479 0 1.457 100. 3
0.976 9 0.958 0 1.948 101.3
1
1

1L Z2

0.9738 0.958 0 1.879 94.45
0.9749 0.958 0 1.907 97.33
0.976 1 1.437  2.350 95. 62
0.976 7 1.437  2.399 98. 95
0.977 6 1.437  2.440 101. 8

2.3.9 BERGATRINE REHOR 12 HORERY i
“2.3.2" WUF kA SR G, 7E <2337
TR TIE, SR 4,

R4 WMEENMLUEBSAFENELER

Tab. 4 Results of content determination of quercetin
and kaempferol

e Wiz 22/ % L ZE M/ %
1 0. 088 24 0.116 1
2 0. 048 89 0.194 4
3 0.207 5 0.248 5
4 0. 082 42 0.1303
5 0.208 1 0. 088 32
6 0.244 3 0.212 4
7 0. 085 80 0.218 3
8 0.179 3 0.214 5
9 0.196 9 0.198 7
10 0.213 8 0.078 20
11 0.277 8 0.318 9
12 0.247 1 0.152 8

2.4 2HEASAEMNL

2.4.1 ZHEREUTE BEREIEERAE. T B
WEE, BT RS, 60 C 4l is i (o
748

3h, JEEAME, FRET, &5 80% &
T, UER, BRI, EREEURE., FRECL g,
40 mL ZERK IEA 42 2 R, Bk 2 h, uEid, &
JFUEW, $ERE 100 mL BB, K EZIE, #E
5], RS EIEW 10 mL, B FE.OE T, MAE
OB LU H S A 80% , #E, B, FE
VEW, UUYEN 80% L BEVEY 2 K, 4K 20 mL,
B, R LW, DU MPBOKE R, %82
25 mLigffih, s, MUKEZIE, #8457, B,
2.4.2 KPR HE  FEEREE 1 mL % 1061 mg
XTRESHATAML 0.5 mL, fnZEiE/K 2 1.0 mL, fin 5%
AR (AR 1.0 mL, &S], dEhn A
5.0 mL kB fR, PR¥E S min, W7KEMIFA30 min,
R 15 min, [FREHITE 2 HIEW . 7E 200 ~
800 nm I K i [l P e WO B, IR A R IR AL T8
K 497 nm, BEEREHAE R K

2.4.3 ZAMEXRRFEE  KEPRIOTC/KH AT IR
pndd i, 7K EIALAE 1 mL 5 1,061 mg X fE i
W, K % & B 0.2, 0.4, 0.6, 0.7, 0.8,
0.9 mL, #TF 10 mL I, hnKE %R 2% 5,
WL 1.0 mL, R§EIA 5% SREa R (it FHECH])
1 mL, #£5), K% MAGER 5 mL, $£5], WK
TN 30 min, B, VKB A 15 ming B 1.0 mL
ZEMRK RNEARAE I AR 9 FOBR R HE A 7 . €5 52 1,
YERZ AR R, DI s ik B (C) X6 R
(A) #ATEIE, fSARMERZ A =0.010 5C -0.049 3
(r=0.999 8), £ 0.021 22 ~0.095 58 mg/mL i il
W C R RIf

2.4.4 FAHBEWNETE A BCEEE SRR
1 mL, BF 10 mL S5, #% “2.4.3” Wi F
Ty e WOCEE , AR AR v M e g AT I E .

2.4.5 ¥EEmERAE BR—gAs (2 %5) B,
Fie “2.4.47 TURJIENE 6 R, AR RSD
M 1.6% , FRULUEHE B R R AT

2.4.6 BmEMRKE WE—HEES (245) 6
Oy, He “2.4.17 T F 730, # “2.4.47 T
TOrEE, AR A RSD Ry 2.2% , K
OTIEREE R

2.4.7 Rty BR gl (2 9) B,
fit “2.4.4” W F T 20, 40, 60, 80, 100,
120 min J5E , MAFW GRS RSD Oy 2. 0% , KBt
A RAE 120 min RS EPE R 4F .

2.4.8 fnAERCRIRE BB A T
Feal (2%5) 617, ®MH#£y0.5¢g, A “2.4.3”
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TR A IR 10 mL, % “2.4.17 TR 7k
PREL, ¥ “2.4.47 WU, S5RILEES,
RS MERKRAWGER (D) (2=6)
Tab.5 Results of recovery tests (II) (n=6)

WOkt R R AR/ WA/ IR/ SFH R RSD/
g mg mg mg % /% %

0.5024 10.65 10.61 21.05 98.02
0.5031 10.66 10.61 20.88  96.32
0.5027 10.66 10.61 21.13  98.68
0.5022 10.65 10.61 21.09  98.40
0.5019 10.64 10.61 20.81  95.85
0.5018 10.64 10.61 21.11  98.68

97.70 1.30

2.4.9 FAHBRWESR KRR AHE, %
2,417 BURPIARIK, f& “2.4.47 TR A
&, GG,

%6 SHWEHENTER

Tab. 6 Results of content determination of polysaccharide

s ZH5/%

1 2.422
2.120
2.187
1. 829
1.623
0.717 1
0.795 8
0.680 6
0.739 7
2.401
1. 546
1.929

O 00 N AN AW

—_ = =
o= O

3 e

3.1 TLC &AL

3L EIFR R FEE T AT K- R
(8:1:0.5:0.5), HIR-AM-HFER (5:3:0.5),
HAR-CIROTBE-HIR(5:3: 1) | IEC K- MR LT-
iR (7:5:0.8), S5-I E-HE-HR (8 :
2.5:1:0.6) ., 5 W k-4 E-H EE-F R (8 ¢
2.5:1:0.6) %, A W be-7 - - R
(8:2.5:1:0.5) (KR TFBEAEM, 505 T,
A AR,

3.1.2 WAaER Sl 1% =S40 S BRI
10% BRI, KBz, Mz ESE, KL
1% =@ SR BRI, BERE M, 4
BELF, RAEIE S, FIE, BFET 0.5% . 1% |
3% . 5% =GR, KB 1% AR AR
53308

3.1.3 MM EMEAfE R TLC &0, B8R T &
I (40 C) FMIKIR (4 °C), & (72% ).

MEE (50% ) FMIRIREE (18% ), AMIFIARE %K
RERR G A, DL AR AR RS G #, &
PGS . R . BRI G ARORHRS I 25 SR A S i AN K
FNZ Ty Ik P R
3.2 Bed5zEHREHT
3.2.1 K4r SRH 2015 4ER (hE ) PO
IR KM R Bk (MR, X 12
HERES AT 2, DUAS K 5 & A o 10.04% ~
12.06% , SE3711.05% , B HORE T 13.0% .
3.2.2 RUJKSr CRHAI2015 AR (hEZjH) Y
PR NR BRI T, R 12 HERE S AT I
A, MR SIKTEA R A S5.26 % ~6.89 % , 11
5.81% . B HAG @ 7.0%
3.2.3 RAEMIKS  RH 2015 AR (b E 2
) PUFBE N R FRANE PRI LT ik, X
12 HERE R IEAT I, MARFRASVE T KAy & A R
0.94% ~2.25% , F# 1.7% . % % H A 15
i13.0% .
3.2.4 B CRA 2015 R (P EZj#) g
TN RPN v, R 12 HERE S EAT
Wie, MBKEERBYSAEER 9.81% ~
12.24% , ~F-¥ 11.25% , B & KR LY AT
F9.0% 5 BRI EA =R 8. 09% ~12.37% |
FH110.16% , B @AW R B AR LT 7.0%
3.3 WAE. LERAR TN
3.3.1 WishtHiEsE  BET W RE-BE R M NG -0
R, RILCAPIE VDR 2 LA Gk 5
AR ) 4y B R R, T HAH B Z (R JE s, (H
BB, XTISEEINACLY, HokBEHEE, [FEE, %
FERRMARFI 8L (0.05% . 0.1% . 0.3% . 0.5% .
4% ) TR, KIS BT 1.0% B, W
HUE AT, #E0.05% B, WIE IR 2,
PURUTTIE . 25 LRIl , BEREFPEE-0. 1% BERR1E M iR
Bl
3.3.2 MR IERE B R LA E X R
VSWAE 200 ~400 nm S N TG, I
HAE 365 nm P Ab AT B om G, R R AR
SRR
3.3.3 MR E . IASEY A =T AR A
M5 BB, AR, [F—r= A FER SO0 RE
R A R SRR, WM R (11
) e E R, RMNA GRS (25) &
B REAR, TRRER (10 %) P=HEILEER
B flo ARARPTIZER, B E LT BT, 254
749
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KT 0.040% . 0.070% ,

3.4 SHMEAIHMEHT

V2o CAnBE K.

WEENS) 52 MAS T R Y AR A
SREQAEYIE R, S B 2R, )
ARSI T 4R U 2 B RLER W) R AR BR EE B AL . (]
W, R 28 S R - B R i (i, LR BB
B REbELEY ME SRR, AR TR MR
hER A REREOR, BRI, A
FHIET 0. 60%
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