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Questioning and arguable research on edible Hemerocallis citrina containing
colchicine
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Abstract: Objective Based on HPLC-DAD-Q/TOF MS method, to analyze whether there is any colchicine in Hemerocallis citrina
(HC) through large amounts of sample tests and data analyses. Methods HC from different origins were divided into different parts,
and the technique of HPLC-DAD-Q/TOF MS was applied to detecting the contents of colchicine in these parts. Results Colchicine
can be found in colchicum ball but cannot be found in 156 edible HC samples. From liquid chromatography of HC samples, it is also
estimated that the retention time of colchicine is very close to the place where there is an unknown peak. By analyzing this peak, it can
initially be recognized as the common flow part of various compounds. Among them, the major ion and mass ratio is m/z 455.145 5
(speculative molecular formula of C,3H,,N,0g). Conclusion There may be no colchicine in HC, and the traditional view is debatable
that diarrhea caused by eating fresh HC is due to colchicine.
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J& Hemerocallis L. 111264 )& Iphigenia Kunth !+
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SRAL 7 4R A 3 56 0 B VAR 0 35 1 3 B KAl
B s AR s USR8 € 335 (S DA [
Rt SRS TP HOK AR B, RefIREh 1.69 pg/g.
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ML T 24 h, 15204 T AR S (SDogr~
SDoaq) o 23 1 g T8y B T HZE R N HETE i,
FRRREL 12 35 I\ 85% £, Mkt D fFit—b
Ab
223 NLFEFE (SG) FrkbEE  HUGH - gmis SX



¢ £ % Chinese Traditional and Herbal Drugs 3£ 47 % 25 18 ] 2016 £ 9 A +3295.
z1 ZTRAERER
Table 1 Information of samples
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AR AT SXo01~~SXo04 IR AR Malivid 6. W, e
A SRR SXg0s~~SXo0s WP AB AR M Ak e M. fEE ot
TAESBERE SX000™~SXo12 ARG FB 4R VU HAE . . L 0
AR A SXo13~~SXo16 AR AR s e W, e
A SRR SXo17~~SXp20 WP AR AR Spid e M. fEE
A SCEERE SXo21~~SXo23 W FR 2R PR 16 feE.
T SRR SXp24~~SXp27 WA K R AT . MR, fmE,
pvipdidie SXp28~SXo31 VYR E — Ak 16, M. feE.
AL, SXo32~SXo3s PR RN 1. . L.
AR SXo36™~SXo39 VU L HETE . . L 0
pvipdidie SXo40™~SXo43 HR R 2B ok Fof 16+ M. feE.
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FACK AR T SDyos~SDgos AR AR TR e W, e
PAEIE T FE SDgge~SDy;2 WRFR AR HH AR PIAN N N
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AR TR SDg21~SDpy3 AR AR pAR=2 16 feE, It
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AR T SDg7~~SDg39 VU L RS . W, L 0
AR TR SDo31~SDg34 U R REAE . R e, 0
AR TR SDg35~SDg37 PN A Hb 16 .t
TSR TR SD3s~SDg40 BVt K7 PN Ry 16 R
TSR THRE SDg41~SDg44 Ty NE Al i Fo . MR, i,
BOKANR T SS, e [H TR E AR KA R
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WAL THE SGos0~SGos3 VU L P RE i3 . MRl feE.
EAE TR SGo34~SGos6 N PYS 2 s i b . e,
WA TR SGo37~SGo39 EiipNA] AR F e M. m
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ALK B4 150 g, 20l & TR, 7E 60 CA
AR BT, 52 s e R )
4 ANTFAERE S A F /D B SO e L TR Bk R
A3 A EIN LA (SGoor~SGoas)o #5453 HIHL
1 g TR ETHIERE OIS, Bt 135
TN 85% Mg, H 1 ks L fRFdE— 20 a2
2.2.4  FSHIEAESERE (SP) RiAbEE  HUAR AR
5 ANAN [ b LT S it B AR %% 50 g A AT /N iy
RPN e A, 13 5 MM (SP~SPs).
S 1 g TR E T HIEE COHEE T, fookh
Lt 1035 I 85% &I, Msdsf I fFidE— 20 b B
2.2.5 BOKALEREE (SS) ATAbEE  HRAEA R
FORANIIERZE 3 (3 EERF 55 50 g, 43 AL LA A
VR TAER TR AL B2 77 A 34T Sy~ SSs A i, i
B AfFRE— B AL B

¥ Bk 5 AET AL BT R0 A B A
BT 25 CRHEAELH 2 h (ThE 250 W, % 50
kHz), {5t By e REROE T, HATRE O
2.0 (10 °C, 6 700 r/min) 10 min, FRXARH B3k
WA HFEROE, T IJCETENR SR 2 mL %
FLUEMSERE (0.22 pm) FHAH/MI, JLd4% 159
AN S
2.3 FKLmRREER R REEHE AT Z
2.3.1  BOKAlBRAS & P A Sl B 850 mL
TKLEER 1 000 mL &P, B 10 mL /) 1
pg/mL BK KA B Lt v 8, i FH 4l K e 25 32 )
ek, FEAI1F 10 ng/mL BKKALBE 85% £ B %
(A, B35 mL 1 A E T 100 mL B HHETE
R, %25 CHA 2 h 4375 By; HU 35 mL )
A E T 250 mL B HRERRR T, 22 80 Clali
6 h 243 By -
2.3.2 AN R B 5 E R ROK
Al AE e PE R M I A Sl & BEBLIEHC 5 AN
KR AT VR TR (SDgor~ SDgos~ SDogo~
SDgi3+ SDgo) 4% 1 g & T 100 mL B HER
AN 35 mL AW, 3 ilE 25 ‘CREEA 2 h
3 Bi~Bs; HUEIRXT A TFE % 1 g 22 250 mL
BE KSR, 23NN 35 mL A %59, #7180 C
AR 6 h FHAE B, ~Bs’ -
2.3.3  FOKANBRAE B AL S EERERE A R 7K A e
Fth 7K KA e B 1k s i g A AR 45 L 850
mL 27K 4 1 000 mL &, B 10 mL 1) 1 pg/mL
FRARALBIN JE s, T PR Atk e R R 2 FE 4k

25113 10 ng/mL ROKANBEZK A (Ay) . FENLZEHL
—AMEFEFE (SXopa) BIZIBERE G 20 MIFRKEL S g 52 2 A
100 mL B FHETR D, — 0 IIN 35 mL A, AL
25 CR#@A 2 h 15 Cis MmN 35 mL Ay A
AIEE 1 h J57E 100 'C R/KB 1h 43 C' . FEANAEHE
T 3
234 JrEEHIREGE B 10 ng/mL BKKALGK
X FE R 35 mL A A6 B R IR A Dos
B 0.2 pg/mL BKAKANGEON JE A 1.75 mL
IINFIBEHLEE) “2.2.27 THALFRAFE SDoy; HEHL
Wi 33.25mL, 193 35mL ) (X+10) ng/mL (X4
AR TBGE ORI A D R BE I B e 32
A Eoo

o ER T B T I ol 5 A L R
B, A BOHLEL 10 min, FRAR LIS
FHIESLE, FLHEENME 2 mL 58 -
FLUEMET 3E (0.22 pum), VEANIBAH /N ] #5753 2]
Ai~ Asv Be~Bs. By ~Bs'. C;» C;'« Dy Eg
L 18 ANFF b v LA B e MR
24 EBEEHGTIE

500 kg B EAESEIA 1000 L 1) 85% LEEAE 50
C MR 50 min, FE 3 K, FEHGRIPIOR 1S
50 kg Wi H (SFoo), AEHHIIA 95% LREditE, A
BYERUEE, PRI ISR OR AR
(SFo2)s HX SFoo1 ~ SFooa 5+ 1g, 20l A 5 mL HE
AR 5 A FH GRS WU 2 mL A LB 8
(0.22 pm) TAH/INIE R LARERS I o

HUd  SFoor FRECHERE . T8 . KIXH &
e BEIR OB IS LR B R AT $2 B K
PEIOB I 45 ) % = SEAE A (SFoo3~SFoos)» 1Z%AT
AGE T 045 B i £ e S o oAt gy
25 XA

OilAE. 2% Xaqua Cig (150 mmX2.1 mm, 5
um); FAIFHA 0.1%FIRK (A) -0.1% TR LM (B);
PR 0.3 mL/min; A1 35 °C; AP 350 nm
H1190~400 nm A434; HEFEE 2 pLs BREEUENE: 0~
3min, 10%~15% B; 3~8 min, 15%~30% B; 8~
16 min, 30%~65% B; 16~21 min, 65%~95% B;
21~25min, 95% B; 25.1~30min, 10% B.
2.6 [RiEEH

27 J5Ch Dual AJS EST ¥ FIHiMA: EgT
21 (Positive scan); 424175 m/z 100~1 000;
BAEHE I 4 000 Vs B 350 °Cs B AR
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Ui 11.0 L/min; T0ORIE 345 C; AR
310.275 kPa; T AR 10 L/min; BAE R
J£4000V; W H L (Fragmentor) 135V,
2.7 BUEAIEAE

FEMIH “2.57 “2.6”7 T &R . SRR
4 5 4Pl 3 Agilent MassHunter Workstation
Software (version B.05.00) #AF58 8. £EFE N
B B R UK KA 531 25 10 (m/z 400.175
5), HFEMPPEEH m/z 400.175 5 51 (i g H AR
B ) 1) -5 B KA BORT B — 3, A R S A7 L
FOAKANTE, R Z AT
2.8 HPLC-DAD-Q/TOF MS EM S HiEERBFk
KA R FEE R
2.8.1 ZMERHR BOSHEE, 70ldl# 500,
200. 100. 50. 20. 10. 5. 2. 1. 0.5. 0.25. 0.125
ng/mL PRGNS TS, AT iR B A Ak
B (X0, DARKZKANBEAE L 25 1 W AR A AR HR (YD,
xbrAEh g, HRILERIETTE Y=24 642 X+
201 140, R*=0.9928, ZktEiiFE 1~500 ng/mL.
2.82 RIIURR  ChTVEMY “2.57 “2.67 TitA R
T AR RK AR A HH R BRE, X AR KAl xS
MR A T IB MRS, S50 45 R B R RKOK AL s A
KB % 0.25 ng/mL, BEIHEEELL Y 6.4,
2.8.3 HEWEEFEL 4pJEL 10, 50 ng/mL FKK
AR B IR SR ERE 6 R, &5 R B R B KAl
Bl 1) U TR AR RSD )/ 2%
2.84 FEMEFEE HF “2.3.17 WP RIS RE AT
FEI A3 BT, KA £ B o ol 46 8 7 R it Ak
P55 A0 T AR LE W T RS A TG4k, RSD #4178 T
5% 2 B RKKANBRAT £ T 15 3 6868 75 R [ gt Ak B
AR A E

XF“2.3.27 el FE AT R A A, BL L
B A AR S S AL e, 8 P A EE A AK KAl i g
A A XFEE RSD A 4.8%; M3 41 RSD 4 4.5%.

LW BEAE S AE LA TP 8 7 5 R Y 2 i
7 O RN IR P A 5

X “2.3.37 Trh il REEAT AN 3BT, BKOKAL
BBl A S AR S i PR ZK A o 75 Ak B S 5 KK AL
I (Ay) HIEEAKAKANTR I AR RSD 4y 0.7%;
100 Cil/KBFAF G RSD 4 3.5%. it W RK KAl A%
TEHAESTAERE iy (1) 7K A I rh 08 75 R K 28 5 Ab B
Joa A E I o

I “2.3.4” T4 ) Do FH By BT %0, 7E 0.
2. 4, 8. 16+ 24 h bR AT, DN BR KA sk e 1 A
115 RSD. 45 IR Do ) RSD 4 3.9%, Eo i)
RSD 4 1.2%, Ui BIZA il 5 vE R % B m, ROoKAl
B WA AE T 24 h WERSE .

AR e MRS R B TSI A5 2E R RO AL
KA T A [ A7 20 39 IR i e e
2.8.5  IFEEISCRIRE BGOSR 1.0 g, L9
By, ol E R ZEMEE, 20l 0 — g w0
MR, AR 7K 239 4 500, 50, 5 ng/mL, §%
EAR VTR S 45 g VAR B, s, RS INREIR
Ko fERRW, my o K3 NIRRT
FERI R 97.7%.

3 #EREDW
3.1 FoKALAE YT BB f2 B9 HPLC-DAD-Q/TOF MS E
ML

FAAAE 5> F KA CpHosNOg, HAE ESI I
ZAF T EELL MAH] R, LB miz A
400.175 5, MR EFRE R M+H] m/z
400.175 5 IHFEHGE ik, i LA 1.

3.2 FRAKAUBKZE MK BRI R P AR LB 2 By
HPLC-DAD-Q/TOF MS E 445 #

KH] “2.57 “2.6” T J725%F SS,~SSs FRMllEE sk
1T HPLC-DAD-Q/TOF MS 43T, 455 (K 2) Eonil
REAS HERKKAGR,  HLm T SR SRS B AT
V5 LSS 73 ] ARSI H A ) RO KA o

TIC A DAD B EIC of m/z: 400.175 5 C
11as 11.25
: 11.25 Jii &
400.175 5
/ L
350, 430
5 10 15 20 25 5 10 15 20 25 5 10 15 20 25
t/min t/min t/min

A-FORABEE E B B-BOKAITE 350 nm MRS (AR E C-RRK AL I 251 (1% B K i i 1]
A-TIC of Colchicine B-350nm DAD of Colchicine C-EIC and MS of Colchicine
1 HPLC-DAD-Q/TOF MS TE 45k sk i x4 BB R B9 25 R
Fig.1 HPLC-DAD-Q/TOF MS analysis on colchicine reference substance
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TIC A
11.25
KA
5 10 15 20 25
t/min
EIC of m/z: 400.1755 B
11.25
i P
400.175 5
/ 350 400 450
mlz
5 10 15 20 25

t/min
B2 FhokiliEk SS, # 5% HPLC-DAD-Q/TOF MS #il55
FRE (A) RFKLRIEEFEILE (B)
Fig. 2 HPLC-DAD-Q/TOF MS TIC (A) and EIC (B) in

colchicine of SS, sample

33 ERXMAEARPMKULBARSH
HPLC-DAD-Q/TOF MS E 42

I “2.27 T B e S pERRE g AT, IR4
HCRRKAN R 0 BV R B AR 20 7 B [M+H]™ m/z:
400.175 5, ZRBIRIETAREA R E], R’
KR PR AKAD B K 4y o 3 4R A FE
HPLC-DAD-Q/TOF MS il & 25 13t B K K KAl
BRAS AR 23 o & R e B WL 3, T
PR Sk 22, AR LR 20 B o i A2
TR, DAy SRS SR i 2 ARSI B AR KA
3.4 BEARKIKALTRRL 53 93 1

HY “2.37 THAS [ AL 3 IR B A6 S8 5 0 S i A
FROKAUB XS J £ 1% P 6 L 2 AT I R B S b
FF it JE 25 13 P PP AR B B AU T it £ B ) [
P I ADR kg (B 4), Rz kg o
AT 08, 2 MEw it hdl sy, FEE
TN miz455.145 5, & &5 PTE o 1 A R AF

TIC A B
T T T T T T T T T T
5 10 15 20 25 5 10 15 20 25
t/min t/min
EIC of m/z: 400.1755 A EIC of m/z: 400.1755 B
P L S I P th. _A_HJJ.IMI'I_ﬂ_u_n.ﬂ AL L
T T T T T 1 T T T T T 1
5 10 15 20 25 5 10 15 20 25
t/min t/min

B3 RENEIRXSEHESR (A-SDyyrs B-SDy) BEFRE (TIC) RMKILEENEF&ILE (EIC)
Fig. 3 TIC and EIC of random sample to be tested (A-SDyy;, B-SDy,;)

TIC

MS A MS B

455.175 5 400.175 5

[
450 4?5 460
m/z

350 400 450
mlz
B: g 11.25

\
T

16 18 20 22 24 26 28

t/min

A-SEARRR AT (3506 B-VAS IR BK KA FEL

A-the chromatogram of suspected compound  B-colchicine standard

4 BERFRMREFRFRKUBR RO EY RIEE R RIEE

Fig. 4 Chromatogram and mass spectrogram of colchicine and suspected compounds in HC spiked sample
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W I 5>+ XA CuHpNOg o X F 2B 1
m/z455.145 5 AT G ST 2R 1 o3 i WL 5, (R
PIRAERA A, FHEE 2P B alifh i %
3B ol ARMRAT LG54 . 25 BT, AR K
PEHEACERE N, HR AR AR AR EE 7 X
CBERA . RT BETD) AR SRS 2 A R IR K ALk
g, LA SR &R B Kokl
BRIAEAE . AT m/z455.145 5 X —4) i HLAK AT

Doy BT ILHEAT E 10 73 B — B 0E .
268.095 5

292.095 5

310.107 0
l 455.1455
L 0 L *

220 260 300 340 380 420 460
m/z
Bl 5 BERPRERUKIWUFHLEY (m/z 455.145 5) BIZ
RRiEwERE
Fig. 5 MS/MS spectrum diagram of suspected colchicine (m/z
455.145 5) in HC

4 g

AT SO IS P L R R B
HPLC-DAD-Q/TOF MS 4341 77 A8 WA [F] ok Y5t 75
ekt MR AeZEF A ORANGE, IARAL H A K
ALBERE AR XS 201 i [M+H]™ m/z 400.175 5, 1M1
FERK KA BRER ZERE i b REAS A BOKAB . PRk A B
P AR £ AR A P AR AN B R ORAR, X
A5V 5 PP SCHRRARAE B 62 5 BKKANR ) 25
WARTE . 2T 20 0] BEAE(E RPN AT TR AL
st PR KK AR R S S AR i, A R IR fig
PEIR /N S EL I8 5 KA ) B A6 S o G i
TAE, WA R I ORI 2% e E
VE AR, o S ARAS I AS 2 R 5 5, % 500 kg B
i B A0SR AR S 1 B IR B AR R 45 (SF )
AT 5B AS WU A1 5 AR B H B RK K ARG Ff AF XS 53
THE. FTCL, U AR A S A ROKA
Wi, AL TN A B FH R AR I S JE RO B | k2
(13X — S5 (15 R A

B 58P I A I fe S FEAX HPLC & v B R OK
ALPBOGT HE ot PR B R [ 22 0 A AT — A ) 2 £ il
TH AR R S B LR A BT, R ) R U A
B, ARG, 305 B K
Ak I 3 W BEAT IR B, o Z2AMME
Lwmal sy, FEASEY MAH] T A

455145 5, 2 KU Kb ER OO0 HE W 4y 1 oA
Cy3HpoNyOg, T fE S & MR AW 456 SCHk
WIVE IF R WL W IO FE B HPLC (035 K, 30K A
BAE S T 43 B £ SR AT BRI I &5 o FH % 45
(AL 0 BT FR T8, g s 000 s 3/ i i N R AS: DN 4
AT PR T HE T D ORI, ] g2 — AN R
WU /N 2L S5 20 0 1 B AL BK K AL B 19 4 & P 147
o3 B A 19 B 4h R, 8 I A% S T VR AR RS T
() S R A, I3k 25 B S 06 E B R 15 B AT 38
G5 R D) R

FAk, B “2.8.47 gl A R KA A A
VS IR B SE B AR A6 1 56 UF AR T Tk R,
W B I A B 33 T RO R % i e 75 55 RO
Ko EFXITIE S BUEYS RS, ATy 0o 3 Al 7T
o HETGE KRB LR AGE S MY AR
SRR A, IK YK B AR S S 1 i a4
BT —E K

PSR A RO SRR, i A A
TRBEWAFL G MR BB SR E H o A Re X IX st
AR RGN IT ST, TR R AR A S mT K
KgAK M LR G RN, B9 Kilidg M
AR RN, ¥HBENEER L.

Bt Hd ¥ EHRFSITAK T S L8
B AW 6 B A B i A K AT K P s
| 1% B 5% B U A RGBT ARG K 7 24
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