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Fast Identification of Cyathula officinalis and Its Adulterant and Doped

Adulterant Based on Properties and Foam Test

SHI Chong-jing', CHENG Zhong-qin', LIU Xiao-mei', WANG Shan-shan',
YUAN Qiang-hua®, LIU Li*, SONG Ying*®
(1. Chengdu University of Traditional Chinese Medicine (TCM) , Chengdu 610075, China;
2. Teaching Hospital of Chengdu University of TCM, Chengdu 610075, China)

[ Abstract ] Objective: To rapidly identify Cyathula officinalis and its adulterant C. capitata and
C. officinalis = C. capitata and doped adulterant. Method: Properties combined with foam test method were used
for identifying C. officinalis, its adulterant and doped adulterant. In the aspect of properties, 6 aspects including
shape, size, texture, color, smell and taste, were observed, smelled and tasted. In the aspect of foam test, the
volume of foam produced was used as the determination index to investigate the sample amount, water amount,
shaking time, particle size, water temperature, repeatability, adulteration ratio and its stability. Result: In the
aspect of properties, C. officinalis and its adulterant showed obvious difference in the shape, size, color,
texture, smell and taste, especially the red color and bitter taste of its adulterant. In the aspect of foam test, the

optimum parameters were as follows; sample particle ( screened with 3 sieves) 0.3 g, a test tube with plug and
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scale, water 10 mL and airtight, forced shaking up and down for 1 min, settling for 5 min. Such method can be
used to identify C. officinalis, its adulterant and doped adulterant. The volume of foams produced by C. officinalis
and its adulterant and different ratio of doped adulterant showed no change within 5-30 min, slightly decreases after
9 h; the higher adulteration ratio; the larger volume of foam and better stability. The 8 batches of C. officinalis and
8 batch of adulterants proved that the volume of the foams produced was all less than 2 mL in the C. officinalis,
more than 13 mL in the adulterant is, and more than 5 mL in 5% doped adulterant, showing statistical difference.
From the properties combined with foam test, 5 specific identification elements were obtained for identifying
C. officinalis, its adulterant and doped adulterant. Conclusion: Through the 5 specific identification elements,
the properties combined with foam test can be used to distinguish the C. officinalis from its adulterant C. officinalis

and C. officinalis = C. capitata and doped adulterant, characterized by accuracy, simpleness, short time, low

cost and feasibility. It can provide a new method and reference for identifying C. officinalis from its adulterant and

doped adulterant.
[ Key words |
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1 JIHFBRLERE 2EBRERER
Table 1  Sample information of Cyathula offinalis, C. capitata,

C. officinalis + C. capitata

Sy A A KR R £ 1]
AOL JI/RRE M SR SRR A 2017-01
A02 JIRRE M SRR S Tt A 2017-01
AO3 Il EZGRE R T AR B A TR A 2017-10
AO4 AN EEZEM EREMEAE S TR 2017-10

A0S 1| 4 25 hf  EXCE IR S B —4l 2017-10

AO6 7N BEZGM SECILMENZE S B R =41 2017-10
AO7 JIARRE BEZGBE G D XK S RTR 2017-12
AO8 JIRRE BEZGBE G D IXOKME S KIPA 2017-12
BO1 SkAEMROE  254F  ARibTiiigkis B 2017-10
BO2 SLAEMRTE  ZidF ARiliiiigin & 2017-10
BO3 SLIEMIE  2# EMEKE SN -4 2017-10
BO4 SLIEMTE 2 mMHKE SR =4 2017-10
BOS ZedfE  ZiA HERTTBUEE 2017-12
BO6 ZefME ik FEEWHTRE 2017-12
BO7 Zed M BEH sMHKE SR -4 2017-10
BO8 Zed M EEZGH SEMEKE SR MA  2017-10

R2 B KR REBREERFELNER

FEASIE, BR 251 B A1, Fol 7 A~ S 530 i AT A4 0
R o A R 25 B 0 I TR 4 ), — T T
AR IR 4 5 B S, AR B4 SRR R AT R L ME LUAR
Yo ERIE S HEATA B 705 75— T5 10, BE 2544 T 1
Ja R 2250 S AEAR T 2% 2 T i 24 F v R Bz B2
R T LR m BB A" W 2073
A SRR AR O, 20 7 23 B4 3 4 Sk AEAR AT A7 AT
CREWTII AT LR . YA R 2 A TR
Jei , ASUAT S A R R e R A DA 00

ISR (158 0 VN T S I o N
WA A EEAR AR 25 (B U0k 3 D T R
A S B 2 S R KRR AR S K T A I L D
BEAT A X 4y, BB A W | & 5 R AR
EU A T DS 24 44 210 25 61 B 20K R, Bl in T o e
O {18 G VN R (1B -8 A E S 17 7 S
PR 2 A M) T AR S A I O S G B )
PEYONE SHE X T BB G R E R
2 3T 38 52 o I, AR o PR A AT 2 ) Y S
PRl A7 PEER 22 i A — 2 1Y WL, 3 LA fige D42 T i
S B TR A i iy — o R 4B T ) 6 531 T 3 R MR
TIE 4500 25 T 4h ST 58 3

Table 2 Identify points of C. offinalis, C. capitata, C. officinalis + C. capitata
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R 5 T £F A P

st B SRIER €, 2B B RV €L M R QKRG BRI 6, 25 b B (o
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B HEZ A D i — o BRI ) R REE, L
TR P2 I L TR AU T R, 43 )kt BRUORE
Tk i AR R AR KR EE M B
1) e FoAG RE M 8 A7 1H AT H S M IE . b 5%
B Oy &SR 5 I 5% 1) BO1 ~ BO8 5 £l i 4K Ik
S4B A0L ~ A0S BRI 42 DA AE IR G 5
€01 ~ C08.
2.2.1 WUHEEHELE Sr R4 AOL, SLAEHR
ni BO1, Z% 4= & BO5,5% & fh i CO1 MK (id 3 %
)4 0.05,0.1,0.2,0.3,0.4,0.5 g, & HIEZ ik
B, ok 10 mL, 2%, ) B REE 1 min, &
5 min, SRR IORE B R W IR, 114 AOT AR K
$0,0.5,1.0,1.0,1.5,1. 5 mL, 3k £ 4R 5 BO1 &K ¥k
$15.0,16.0,16.0,16.0,15.0,15.0 mL, %% 24 J§&
BO5 & ¥k 7 15.0,15.0,16.5,15.5,16.0,16. 0 mL,
5% % th i €Ol Kk K 1.0,2.0,3.5,5.0,6.0,
7.0 mL 85 R BT, I AR e S AR AR B8 L 4% 4 TR v
1 1 52 BURE B S IR /N |5 % 150 7t 0 4 1 52 BB
RSB, N RB A AT 1 38 BRI PR AE Bh 5 4 X
Gy BIRCR IR IRAE R 0.3 g,
2.2.2 JUKEFELE SR B AOL, SLAERR
UE BO1, Z% 4 & BO5,5% & fh i COL #K (i 3 5
i)0.3 g 453 fy, B HIE %] B P, 2 B Ok
5,10,15 mL, % M), 7 b FHR#% 1 min, ## & 5 min,
LA K AR AR, AR A0 ARl 1.0,
1.0,1.0 mL, 3k 46 #F % BO1 & ¥k K 12.0,16.0,
13.0 mL, 244 & BO5 4k ¥k 11.0,15.5,13.5 mlL,
5% Bk CO1 {K KK 4.0,5.0,5.0 mL, %55 3%
B, A T CRAERR D8 2= 4 IR B 00 5% )11 A Ik vt
R SZ MK 5 N 4 G SEBR A L DL BE K
5 10 mL,
2.2.3 {REEAFEIFELE FREUI A AOL, Sk AEAR T
BO1, 244 % BO5,5% & fh it CO1 ¥y oK (4 3 55 i )
0.3 g4 6 fy, B HIEEZI LG, K 10 mL, %
1, R o R PR B 5,15,30,60,90,120 s,
FHE 5 min, 32 LA HR B I TR)R 9 TR ARCRL, I 4R g
AOL ¥4 0.5,0.5,1.0,1.0,1.0,1. 5 mL, 3k £ 4R
i BOL MK K 6.5,9.0,10.0,14.0,14.0,17.0 mL,
44 BOS fkK Wk H 7.0,9.0,9.5,14.5, 13.5,
18.0 mL,5% # h /i CO1 KWK K 6.5,9.0,10.0,
14.0,14.0,17.0 mL, &5 3£, |4 B i ek 2
P b oF )52 e A5/ 0N, Sk AR AR B 2% 40 (5% B 00 i
AR 5 PR 4 5 [B) 52 DE AH O (HAE 60 s J5 O B i AF
b, R BEF AT 3K 0K B A S B 0 58 4 X 4y R, OF
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% R R P BE IR B [B] 2y 60 s,

2.2.4 BRRFEEL  WINFE AOL, Sk ARG
BOI1, %24~ BO5,5% & th il CO1 i& & , 4K YR #5 i 15
o 1SR 2 SR il 3 Sk R Lt 4
SO A, £ FRE 0.3 g, B H I ZI A T, ok
10 mL, %M, 7 LN 4R$E 1 min, ### 5 min, 52
W A KL B WL IR AR B, AR A0 RIR K 0.5,
0.5,0.5,1.0 mL, 3k fE4F 5 BO1 #ek Jy 14.0,15.0,
15.5,17.0 mL, Z% 4 & BOS 4 & Jy 14.5,15.0,
15.0,16.5 mL,5% # fh & COL K N 1.0,1.5,
5.0,6.0 mL, &5 R, N4 L AEAR 0 424 IR
AC LR A2 R ARORL B 52 W /N 5% 15 0 i kS v AR
TR AR K, A e ik B T kB th o &
XA R 2% SRR 50 850 %, DL ek AR Ob B2 Sl k3

i
2.2.5 JRIRELE RIARBOINA B AL, Sk AEFR G

BO1, 7% 4 BO5,5% & fh it CO1 By oK (i 3 5 7))
0.3 g 4% 6 f, & HIEZ| LIS v, ok 10 mL, KR
Kk R 10,15,20,25,30,35 °C %4, 1 b F R
1 min, # & 5 min, 32 B0& KRN R AR I A
A0 KWK 1.0,1.0,1.0,1.0,1.0,1.0 mL, Sk fEHF
T BO1 K W K 14.0, 14.0, 15.0, 15.0, 15.0,
15.5 mL, 3810 5% JI| 4 g CO1 4RIk 14.5,14.5,
15.0,15.5,15.5,16.0 mL,5% & h iK%k H 4.5,
4.5,4.5,4.5,4.5,4.5 mL, Z5REW )4 L0
FRTEFT 5% 15 £h il B2 0 ¢ P 52 7K I 52 ) 2 8/ i
I FHOK R &0 B YT,

2.2.6 EREMWEE SRIFEBUIERE AL, LB
Ui BOL1, 2% 4+ J|i§ BO5,5% & th i COL oK (i 3 5
)0.3 g 45 6 iy, B HIEZ B b, insK 10 mL,
B, EFREE 1 min, B 5 min, 32 HOM R 4
4R B A0 KWk 1.0,1.0,1.0,1.0, 1.0,
1.0 mL,RSD 0.0% ; 3k £ #F % BOl &Kk Hh 14.0,
14.0,15.5,15.0,14.0,15.0 mL,RSD ¥ 4.6% ; 2¢
4= % BO5 MK Yk Sk 14.5,14.0,15.0,15.5, 14.5,
15.0 mL, RSD 3} 3.6% ;5% & £ & COl & % N
4.5,4.5,4.5,4.5,5.0,4.5 mL,RSD 4.5% , 453 %
BN 40 1, Sk AE AR 00, 5% 45 B & 77 A 1 VR AR R
RSD ¥ <5% ,RUIZ Ik EE B

2.2.7 B R HMIRR EEE LR ool
FHBA 0% ,1% ,2% ,5% ,10% ,20% ,30% ,50% ,
75% ,100% 13k #6480 BO1 F12% 4 % BOS T )I| 4=
JBE AOL Ry B, LA B LB RE SR R (3 3 5
7%)0.3 g, & B IEZ FE A 1, ok 10 mL, %04, H
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J1 EFYR#E 1 min, {8, 409 F 5,10,20,30 min, 1,
2,3,6,9 h B IR IR R 45 R L3 3,4, WSS

AT, BE I ) A8 Ak, 25 FF U IR R B R S ~
30 min Y JEAE AL, RBIREE 5 min J5 K& THE
BRI R O IR AR R, & B AL AE 9 b NI TR AR B A
NRE R BEAR N, BB O B i Y R AR E

£3 TREILGIH KRR TES 00 @7 R B E 7= £ iR R

Uo LAB O LB o B AR AR, B S min J5 32 BRI
TRIRBUR AL AR, 222 ] Sk AE AR B8 A0 2% A B 9 42 O 1E
-1 IR AR TR L P, S5 2R DL IRT 1, oy [T AT Bt 45
O FE A 9 540, o R AR BB =2 19, 7 48 O L 1 3k
30% Jo , R B G2, [ I il £ PRI 3 B Sk AP T A 2% 4
AR VL R W s e B — i B AU

Table 3 Foam volume of adulterate in different ratio of C. capitate mL
BA LK/ % 5 min 10 min 20 min 30 min 1h 2 h 3h 6 h 9 h
o(N40g) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.5 0.5
1 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.0 1.0
2 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.0 1.0
5 5.0 5.0 5.0 5.0 4.0 4.0 4.0 4.0 4.0
10 7.0 7.0 7.0 7.0 6.0 6.0 6.0 6.0 6.0
20 11.0 11.0 11.0 11.0 10.5 10.5 10.5 10.5 10.5
30 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 10.5
50 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.0
75 14.0 14.0 14.0 14.0 14.0 14.0 140 14.0 13.5
100 ( Sk AEM L) 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 13.0
F 4 A[E LG Z RS &N E B E P A R AR
Table 4 Foam volume of adulterate in different ratio of C. officinalis + C. capitata mL
BIR L/ % 5 min 10 min 20 min 30 min 1h 2 h 3h 6 h 9h
04 Hg) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.5 0.5
1 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.5 0.5
2 2.0 2.0 2.0 2.0 2.0 2.0 2.0 1.0 1.0
5 5.5 5.5 5.5 5.5 5.0 5.0 5.0 5.0 5.0
10 6.5 6.5 6.5 6.5 6.0 6.0 6.0 6.0 6.0
20 10.5 10. 5 10.5 10.5 10.0 10.0 10.0 10.0 10.0
30 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0 10.5
50 13.0 13.0 13.0 13.0 13.0 13.0 13.0 13.0 12.0
75 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 14.5
100 (24 1) 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 14.5
2.2.8 uEulE  AREUINAE B AOL ~ A0S, Sk AE A
ig T BO1 ~ BO4, 7= 4= & BO5 ~ B08,5% # th i CO1 ~
i EP— CO8 By K (i 3 i) 0.3 g, B H 78 2 B4 o,
Eﬁ 2 +}§{)§§gq:§)h K 10 mL, % M, ) B FHR$E 1 min, # & 5 min, {3
o U B IR PR 4 LA 5, 2k S T il
o — — — A TR AR B <2 L, 0 kAR O A
A% Y <13 mL,5% S5k AE S ~7 mL, KW
B 1 50Ok kR i A B A AR AR BRI AR R 22

Fig.1 Trend map of adulterate ratio-foam volume

(7 FsF £ iy Sk 2EAR 00 2% A4 T 3% B — % i A BL A
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% 3 ZHBE S (AO1 ~ A0S, BO1 ~ BO8,CO1 ~ CO8) i Tk
RRHEAT I Z b, 2 F =678.07, P =0.00 <
0.05, FI AL R A E M, gt a5 RE I A4 K.
thih B ZHEAREER,

RS B EERTE REBNS5%50REKEIELE
Table 5 Verification test of foam test of C. offinalis and C. capitata
and C. aofficinalis = C. capitata and 5% doped adulterant

FEAL O WTRIREL|| RERR MUIRIRBL| AR IR NN
sy /mL = /mL G /mL
A01 1.5 BO1 13.0 co1 5.0
A02 1.5 BO2 13.0 €02 6.0
A03 1.0 BO3 14.0 €03 7.0
A04 1.0 B04 13.5 C04 5.5
A0S 1.0 BOS 15.0 €05 6.0
A06 2.0 BO6 14.0 €06 7.0
AO7 1.0 BO7 14.0 €07 7.0
A08 1.5 BO8 13.0 08 5.0
2.3 JIAFRE LB P S R B X RIR R

IR IR RS0 2 0 A 2 R AT 25 5 20 B, A R 1T A R
H KBNS EEALT S DY E A (1) R
BEBUE B i 3R B R 7 S AL, 20 (5 19 O B A
S5 (2) W LA R BB B dh B LD R BT &
ZUn, L0 R D PR S5 5 (3) A W I 05, A il A
T T 0 € A SR AL SR D B (4) 22
R, A il 1122 02 70 A R R, A3 PR R B A B
(5) MRS B AR B i 3 50, B 0.3 g B A
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