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Abstract Objective: To provide the basis for improving its quality control and safety evaluation
standard by understanding the quality status of Ligustri Lucidi fructus in China. Methods: 48 batches of Ligustri
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Lucidi Fructus samples were collected by the fourth national survey of traditional Chinese medicine resources,

whose specnuezhenide conents were determined by the method of the Chinese Pharmacopoeia ( 2015 Edition ).
The contents of 21 inorganic elements were determined by ICP-MS, and the 100—grain weights of the samples
were determined. Results: Four batches of samples (S2,S23,829, S47 ) did not meet the requirements of
specnuezhenide of the Chinese Pharmacopoeia ( 2015 Edition ), with 100—grain weights less than 1.80 g. And the
other 44 batches of samples were all more than 1.80 g in weight. The results showed that the 100—grain weight was
related with the content of specnuezhenide, which could be used as a preliminary method to evaluate the quality
of Ligustrum lucidum. The content of harmful elements and heavy metals in four batches of samples ( S3, S36,
S15 and S30 ) exceeded the limits of the Green Trade Standard for Import and Export of Medicinal Plants and
Preparations , which might be related with the soil and water source of the growth base of the original plant . Conclusion:

The overall quality situation of 48 samples from different habitants in China was satisfactory. The experimental data can

provide the basis for improving the quality control and safety evaluation of Ligustri Lucidi fructus.

Keywords: Ligustri Lucidi Fructus; quality evaluation; inorganic elements ; specnuezhenide ; ICP-MS; 100—grain weight
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MR, HAL A1 TR 23 R ARG R L FIRY7 B s
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Scientific X Series 2 HLEHH 545 5 TR TS (1CP-
MS, Thermo Fisher ), Multiwave % {34 I 74 fift A ( 28 4
M), Milli-Q RAVEBAlKALBE R S ( 56 % PR ),

JC K bR Y T 5 (AL 5 GSB04-1742-2004 )
8 (5 GSB04-1721-2004 ). fift (#t 5 GSB04—1714-
2004 ). 7Kk (5 GSB04-1729-2004 ) 4 ( #t5- GSB0O4-
1725-2004 ). 48 (4t 5 GSB04-1713-2004 ). %% (4t =
GSB04-1723-2004 ) . 4 (It 5 GSB04-1736-2004 )
(4L 5 GSB04-1743-2004 ), A1 (It 5 GSB04-1717-
2004 )., 44 (It 5 GSB04-1760-2004 ). 28 (4t 5 GSB04-
1754-2004 )., 4% (41t 5 GSB04-1723-2004 ). 4 (41t =
GSB04-1731-2004 ). 5 (L5 GSB04-1719-2004 ), % .
BH BTG R B B BEAE 21 N FRIT RN RIS, T
HYREESN 1000 mg- L' 34904 A EFA (48 K T4
BT
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Tab.1 Sample information

Sy [
Cnle Chures Rs
number) time ) ( collection place )
S1 2012-12-08 48 B 1L E A7 11148 ( Hengshan Township, Huoshan County, Anhui Province )
S2 2013-01-02 22048 T T4 ( Meilin Township, Ningguo City, Anhui Province )
S3 2012-07-04  ZHEEFFHAEILAEL ( Jivhua Mountain, Fucheng Town,, Anhui Province )
S4 2014-11-20 P4 &l b B ( Yuechi County , Guang’an City , Sichuan Province )
S5 2012-09-28  HHAEFHEXBERL S ( Chenjiao Township , Nangiao District, Anhui Province )
S6 2014-07-10  PUIIBELE ( Pingshan County, Sichuan Province )
S7 2012-09-23 A HERIX Z MBIV 3 AR 2B ( Bozhou Vocational and Technical College , Qiaocheng District, Anhui Province )
S8 2012-08-04 DU H ( Peng County, Sichuan Province )
S9 2012-11-04  Z=HAEHTE X ( Simao District, Pu’er City, Yunnan Province )
S10 2012-09-08 A PUXURZ M 1 B ( Menghai County, Xishuangbanna Prefecture, Yunnan Province )
S11 2012-06-30  Z“MATRILT KX 4111 % ( Jinshan Township, Gucheng District, Lijiang City, Yunnan Province )
S12 2012-07-20 A TRE R R A1 ( Wutai Mountain, Midu County, Yunnan Province )
S13 2012-10-07 R H BT I B £ R4 ( Yejia Group, Yanggiao Village, Baizhi Township, Linli County, Changde
City, Hunan Province )
S14 2012-05-28  WRFEHEIRTT S48 KFH] ( Daxiu Village, Baima Township, Lianyuan City, Hunan Province )
S15 2012-11-27  HIRA BRI BRI E A B 2 45 A R84 ( Xiagang Group, Zhutian Village , Zhuzhou County, Zhuzhou City, Hunan
Province )
S16 2012-08-07  WRE4S 155 Bk {744 ( Shuitianhe Township, Baojing County, Hunan Province )
S17 2012-06-15  #IEE A MALT Dok Bt be £ P DR 5 5 2 ( Lujiawan Group, Zexikou Village, Yuanling Township, Yuanling
County, Huaihua City, Hunan Province )
S18 2012-10-08  WHIMARUHEIESE S B E K 5 2H (No.5 Groups of Heiyanwu Village, Rangjiaxi Township, Xupu County, Hunan
Province )
S19 2012-07-13 4 7 L Fh R4 o BE 11R) ( Malukou Village , Zhonghe Township, Ningyuan County, Hunan Province )
S20 2012-11-23 TR 28 VDT 00 BH B v £ A 1E P9 ( Gugang Township Botanical Garden, Liuyang County, Changsha City, Hunan
Province )
S21 2013-10-10 11V KRB H 4111 ( Wugu Mountain, Changzhi County , Shanxi Province )
S22 2013-05-24 PG R FFEIRFEE FE kIR AT ( Xiyaowen Village, Chengxi Street, Yongji County, Shanxi Province )
S23 2013-12-02  1VE45 A E-5 T2 % Bkbd ( Taoyuan, Nanwei Township, Ruicheng County, Shanxi Province )
S24 2013-10-12 (PGB EHRE S 8 B4 ( Xiya Gou, Gujiao Township, Lingchuan County, Shanxi Province )
$25 2012-12-24 i1 EE 44 ik & 5 TIT 28R B T AR £ 8RS 2 2 ( Group 2 of Mawangcheng Village, Miaoshi Town, Cili County,
Zhangjiajie City, Hunan Province )
826 2012-08-22  =FFE LN 4 F-EL (Jinping County, Honghe Prefecture, Yunnan Province )
$27 2013-10-05  [LPEE T SR ELZEMIZUR AT ( Miaogian Village, Ronghe Town, Wanrong County, Shanxi Province )
S28 2013-07-20 L1 PE 48 10 i Bkt I F A ( Shangwang Village, Xincheng Town, Yuanqu County , Shanxi Province )
$29 2012-10-25  WIFgE EHTTETE K H £ ( Changtian Township, Pingjiang County, Yueyang City, Hunan Province )
S30 2012-11-27 51534 BRI T bRk 1 B 1 B 2 4E AT T 3 41 ( Xiagang Group, Zhutian Village, Zhutian Town, Zhuzhou County,

Zhuzhou City, Hunan Province )
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pumber) me) ( collection place )
S31 2014-05-27  VIRIE B EE F A £ /25 ( Xiaoli Zhuang, Wangeun Township, Fengqiu County, Henan Province )
$32 2013-07-07  {AIEGAEERHE /A HFEL Y b ( Diandang Village , Bagonggiao Township, Puyang County, Henan Province )
$33 2013-11-20  {AIEgAERETTHEEL ( Qi County, Hebi City, Henan Province )
S34 2014-09-05 VR I EL ( Dancheng County, Henan Province )
S35 2013-10-15 T[4 E 1L A ( Lushan County, Henan Province )
$36 2014-10-16 g4 HEA/ET B £ ( Wuzhi County, Jiaozuo City, Henan Province )
S37 2014-07-19  IEgAHED)ETHLE ( Queshan County, Zhumadian City, Henan Province )
S38 2013-9-15 T[54 M % £ ( Neixiang County, Henan Province )
S39 2014-10-02  JEg4 g FHTTAEHEEL F¥E 2 ( Xiawa Township, Sheqgi County, Nanyang City , Henan Province )
S40 2014-11-10  JATRIEIEM T HEFHEL ( Wuyang County, Luohe City,, Henan Province )
S41 2012-10-26 A Hil B EL TLAME ( Wusong Township, Tongling County, Anhui Province )
S42 2013-04-25 PG I KE A EZ 1T ( Zhongeun Xiahe, Qinshui County, Shanxi Province )
S43 2013-10-11  EFA(EFTEILEMHL £ ( Hushan Township, Guangshan County , Xinyang City, Henan Province )
S44 2014-11-07  JIEE M1 (Jiushan, Yuzhou City, Henan Province )
S45 2012-11-18 IR ARARE R B £ 15 FAT ( Baotian Village, Jianjialong Township, Shaodong County, Hunan Province )
S46 2012-09-08 i1 75 A Bk P T R B2 E B IR £ V5 & K (Xitai Village, Luyuan Township, Yanling County, Zhuzhou City, Hunan
Province )
S47 2013-06-14  1LP§ & BT ( Miaogian Humiao, Xia County, Shanxi Province )
S48 2012-10-13  PUJI|45 ZiiE ( Mabian County, Sichuan Province )

1.2 &JEicE e

121 XRREMR IR o nikE A R A
21 A H I FON BRI RO 1, 5% B R TS T R
B AE 1 mL 230 B T AR RS B LB B S e,
AR VO BB 50 g, TR VER ATE 2.5 g, TR
B AR B B BE 0.5 g ROTATR, RIS

1.2.2 XTSRRI A O A B L AR I i
FWOE e, 5% fiF PR V5 WM R T B B 1 mL 25 4%
fift A0 B BB 0.1.5.10,20.,50 ng, 7 H L
fif§ 0.0.5.2.5.5.10.25 ng, &4 A1 4 £8 0.10.,50,
100.200. 500 ng B RINVE IR G . I H
KL EH EE VB B BB R S A A TGS L FH 5% il
R T YRR B 1 A A 1 mL 75 0,0.1,0.5.1.2.5 ng 1Y
R

123 NRER I HI& R A s BT R
Xof B Sl VARG £, KRB 1 mL &5 1 pg 1Y
RGBT

AL Ha i

1.2.4 RS WORZS LA A RS AR
MR 0.5 ¢ T e F I MRGE T, INAS IR 7 mL, e

h, 15 SN AS RN 5 N 26 5 5, e ARt T A A
W DR MR, 55— B B 10 min F+ % 1.1
kW, £ 5 10 min; 55 B B 15 min JF & 1.4 kW, {4
£ 20 min, FFRAE B, G208 4T I 0 55 HE R R
15 T R E AR IR IR |, T 140 C R TH
fife SHE BB TRV L I AR e B 2 50 mL s,
DK Z2 R BEE IR T YRR T TR,
FREW (1 mg+ L ')200 wL, FH/KF B R ZI 8, #22)
2 5 BRAS I N AR 3 W A1, H A3 [) v ) #3025 1

B
1.2.5 WELME  1CP-MS 2514 855 % 1.2 kW,

BHIEH 13.0 L min ', BEEh 55653 30.0 v min ',
WA R 3, EERECH 3, FHGECH 30, K0 Xk
Hall,
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2.1 SRR

211 pRdEMERIR RS AR ST R K
S FC 1) 6T BRSSO 21 AN TEHLIT R 1 &R S

o e JBE 0 R YRR, DM E A A7 LR Rt o
JE (X)) g A bR, X IR dh g5 B2 (V) SRR, 22
il b M 1 28, A5 A5 JC R B9 1A J7 B2 A SC R WL
®2,

®2 ESRERAETRMIRERLZL

Tab. 2 Standard curve of heavy metals and harmful elements

JLH [l 5 Sl R (LOD )/ #HHE M RSD K% RSD pIEEAlES
(element ) ( regression equation ) ' (x10°, mg-kg')  (iterancy RSD)/%  (precision RSD )/% ( sample recovery ) /%
% (Be) Y=339.26X 0.999 9 1.769 29.1 6.1 103.1
(AL Y=9 804.47X+53 104.09 0.996 7 7.099 23 13.1 87.0
% (Cr) Y=6 088.35X+4 927.1 1.000 1.183 5.6 172 71.0
fifi (Mn) Y=11975.34X+185 852.31 1.000 1.754 0.54 8.9 89.2
BL(OND) Y=1313.54X+213.23 1.000 5.025 1.6 9.2 97.6
i (Cu) Y=1554.11X+1 172.18 1.000 12.160 1.7 2.6 88.5
i (As) Y=668.34X+1 189.35 0.999 6 0.269 3 4.0 2.3 1143
i ( Se ) Y=87.65X+183.37 0.999 6 653.800 42 15.3 119.8
H5(Sr) V=16 262.34X+3 257.91 1.000 0.203 1.1 133 87.4
#1 (Mo ) Y=1976.92X+141.97 1.000 2.580 3.4 53 113.4
2 (Pd) Y=3 043.6X+27 129.41 0.999 8 37.550 5.0 15.4 75.5
HR(Ag) Y=4 908.7X+166.67 0.999 6 0.245 114 17.0 84.9
Hi(Cd) Y=1 527.02X+64.02 1.000 1.965 2.50 1.8 108.9
#(Sn) Y=5 572.02X+2 066.17 0.999 9 2.477 11.0 129 101.6
4 (Sh) Y=4 602.95X+410.67 0.999 6 0.326 2.7 9.2 106.2
W (Ba) Y=5 812.98X+3 235.96 0.995 4 1.445 1.8 3.7 585
i (Dy) Y=11 112.23X+34.67 1.000 0.027 22 22 111.8
(W) Y=7 969.41X+864.73 0.999 7 2.296 155 12 1205
7K (Hg) V=2 884.93X+66.63 0.999 9 1.040 28.0 7.5 92.7
B (TL) Y=27 300.23X+19.30 1.000 0.010 22 2.1 111.6
7 (Pbh) Y=20 110.29X+4 383.60 1.000 0.059 7 5.0 5.8 83.1

212 KIFRR KSR R A B 2 A TRCOT
FFIE 6 UK, B 6 Uil e 45 1 3 5 hnifE 2% (30 )
VE R TCER BRI TR, 255 L3 2,

2.1.3 KW BUbRUEMIZREE 4 SR, SRR 6
U,y LA e R I T RUE T 5 RSD, 2558 L3R 2,
214 HEEMW B2 S5HMY 0.5 ¢, FATHEAE 6 1,
A3 AL S AR I £ AR B 12,57 TR 4%
AT A TR I AU RSD, 2558 W3k 2,
2.1.5 JIRERNGER B2 SRERL 0.5 g, FATERAE
6 1 NEEME , EIHMEE T AR G R a2 1
ml, ¥ “1.2.47 TR H “JNAEHR 7.0 mL” EEAE, W2
FEFRIRE IR, 25 W3k 2,

22 JLEEHEE

ISR R B A, F 13 2 I 3 TR
SEIE 15 Lo T PRI TCHLIC R AT a5 R, L3 3. R
L Rnr A s AR AR AT R . Xt
HrhE 4 E TR KA EICEM A Y R VST
AT RN, A ) 2 4 & 0T AR S (S9.S11)
KA R TCER . 48 & vl TR, RZETEHL
TCRNEWH —EMES, Kl s 55
R R E I 494,712, 110.169 mg - kg ', FAK B AT
32.192.5.052 mg - kg ', FBHAN )= LY L 0T TR
AT R B2 R (HHITR R A 2
PRABARL B 43 A7 A3
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Fig. 1 Characteristic spectrum of inorganic elements in Ligustri

Lucidi Fructus
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