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Simultaneous determination of effective constituents and illegally
added pigment in Croci Stigma by UPLC method”

ZHU Ya—nan, XU Zheng, LI Kun, YE Guan "

( Central Research Institute , Shanghai Pharmaceuticals Holding Co., Ltd., Shanghai 201203, China )

Abstract Objective: To develop an UPLC method with wavelength switching and gradient elution
for simultaneous determination of effective constituents ( crocin— I and crocin- Il ) and four pigments
(tartrazine, neucoccin, auramine O and new fuchsin ) which were illegally added into Croci Stigma.
Methods: An UPLC method was established with ACQUITY UPLC HSS T3 column (2.1 mm x 150 mm,
1.8 pm ) and ultraviolet wavelength switching. The mobile phase was acetonitrile ( A ) and 0.05 mol * L' ammonium acetate
(0.05% acetic acid ) ( B ) with gradient elution at a flow rate of 0.3 mL * min~'. And the column temperature was 35 °C. .
Results: Six components were separated and detected on the same chromatogram by changing the wavelength at different
time periods. Crocin— I and crocin— II had wide linear range and good linear relationship ( 7>0.999 9 ). The average

recoveries ( n=6 ) of crocin— | and crocin— I were 100.1% and 101.6% , respectively. The contents of crocin— | and
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crocin— I in 12 batches of samples were 2.75%-9.92% and 1.00%-4.28%, respectively. The LODs of tartrazine,
auramine O, new fuchsin and neucoccin were 0.041, 0.088, 0.11 and 0.14 ng, and the LOQs were 0.17, 0.23, 0.32
and 0.42 ng, respectively. Conclusion: This method is rapid, accurate, sensitive with good reproducibility, which

can evaluate the quality of Croci Stigma in short time to improve inspection efficiency.

Keywords: UPLC; Croci Stigma; crocin— [ ; crocin— II ; illegally added pigment

PULLAE MFRIRLLAL TR £LAE, N S R FHEY 4L
1. Crocus sativus L. E/]q:k}’?éﬂi%[ : %E—ﬁ(ﬁ]ﬂl’fkﬁx,{ﬁ
FEE , AR Z T3, PRLLAE B THREIR I 2457
LA AR, A% B 5, T3 B B B IR s ol
or e R BT S 2R A Y AR G O L™
2 A T e i vl B TR, HL g — S 4
A Z N AR AT A — S R G T T ORI
UFIR EHE T 7 i 0t BT, i LAAT AR PR LT AR i
A7 A A ], AR 7 R A e
HER—AT]

PULLAEH (crocins ) & H T EIEH PRI, PY 2146
MRS SV AR SR T N
TR MR, B AR 2 B PR AT 2
e S0 K B 7 R B T £ 2011001°° % 4
Jie O B dl 21 Fr i B RUIR AR 21 4 A8 WL AR e 1
Vit AT g . Ak, R PG 21 48 24 4 o i J 2 )
AE G 0 1) SCHR B W 5 22, (H R DL [R] I 2 1 P 21
A - 1T PEL e+ - T RS0 4 M O BT dh 41,
e v R G 21 4 A4 DL Rk 0y A0 5 s, 2 3
Kol TAE 73 TF AT, 2 1 TAERCR, A 2
LA T VG £ AR e R PR Y R R AR R BT = 4
it

ARG (e N R IEFNE 2581 ) (PR E 2y
L)) 2015 4F BT hAg R0 2 BRI 7 i ] 24 S
FEOT S AR MRLT A O FUBTSRAT 4 4
HiHi % B WA AR W Hrr ik as &k, Bk
AT UPLC 5 I A shilaehoR Koh BE ek
PRI E PYLLAEA RO PULLAETT - T VHLLAET -
I & 8 S e ot IMAREL &l O FBT L 4L 4 4
WILARE G @), 7y HREE e R
BEORAR , R i ARSI [/ 44 52 24 14 1)
FESORH D256 ity Sfe R s 1] S 2 55 A, Ry il ™ i
AR T T R B
1 U5

ACQUITY UPLC H-class system #8 = R0 BOF (615

AL i

F 455 KQ5200V AUH 75 i i pE o (B il 75 A A%
A B F] ) 5 Sartorius SQP HL 73 H7 K- ( 58 2 |
BEFALESA BT ); Milli-Q Reference 4847k AL ( 2R
T P /N F] ) s Thermo Fisher Pico 17 /& 3 &0
( Thermo Fisher 23] )o

X P 2B - 1 (4ik45 111588-201704, 7%
= 88.4% ). P4 21 4L 11 - 1 (fit 5 111589-201705,
i = 92.2% ) FrEE (iS5 510004-201602, 7 i =
86.9% ). #r fh 4L (HIt 5 111955-201301, & & =
71.5% ). 4 W O (#5 111770-201603 ). I i 21 (4it
5 111771-201302 ) ¥ 3K T H [ £ 24 i A e F
5B CHENEIELL, LR AEHREL, LR Tk L
PR A3 M4l , 7K R B Ak

PULLAERE S A T S BN L
BUN G S T PG A 6 X, St 12 dit AR
FRWE 1. &id g B 2548 B R A BRA w] e
WFFE B 22 I T AR I et %5 5 0 5 R #2146
Crocus sativus L. B8543k o
2 FHiEMER
2.1 ARSI RS PR

K ACQUITY UPLC HSS T3 (A4 (2.1 mm x
150 mm, 1.8 um ) ; A9 35 C 5 Wi sh A A b 2B,
T s AH B A 0.05 mol « L™ 20 R 4% 7K 75 Wi (7 0.05%
Z TR )5 BB YE B (0~3 min, 10%A — 37%A; 3~
9 min, 37%A ; 9~10 min, 37%A — 10%A ) ; AR &
0.3 mL * min~'; 4B AE : 0~2.0 min 7E 432 nm
WA R R 74 B, 2.0~4.0 min 7 509 nm %K T
MARBEZL , 4.0~5.3 min 7E 440 nm P FRILLAEL -
I fivgea e - I, 5.3~6.5 min £F 550 nm J¥ & T
K BT 2L, 6.5~7.0 min 7E 432 nm P K H 4
0, 7.0~8.0 min 7£ 550 nm i K T K H Hr i 41, 8.0~
8.7 min 7E 432 nm K T #5 HH 4: F% O, 8.7~10.0 min
TE 550 nm A AR B LT; HEERE R 1 pl, g
UL 1o BRI AR B BT 45 10 6 35 0 1134
T 10 000, 43 B FEA /N T 15,

S

(T




| T T

(J‘PA HY SR

——

Chin J Pharm Anal 2020,40(3)

- 485 -

A/mAU
0.60 3 A
0.40 it
.40 . \
1 7
0.201 | T {T ‘
\ / |
56 Rl
0 “ ‘{ | A U
T T T T T T T T T 1
o 1 2 3 4 5 6 7 8 9 10¢/min
A/mhU
0.60 3 B
0.40
1
0.20+

0 1 2 3 4 5 6 7 8 9

1. #7453 (tartrazine ) 2. I 21 (neucoccin ) 3. PH 2L 46 17 - 1
(crocin— 1) 4. PHL 44 - I Cerocin= 11 ) 5.7.9. 55 &l 41 (new
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Fig. 1 HPLC chromatograms of reference substances( A ) and sample
(B)

2.2 R AR A

A3 IO IR PEZLAE 4T - T PR qedy - 1 A7
BB AR O B 2D RIFIRZ15E & A B FRE, B 5 mL
HHLH, AT S AR A-B (10 : 90 ) B i 5 e JF
I35 4 0.42.0.40,0.41,0.44.0.49.0.42 mg - mL™"
X A A TR o 53 R 2B I AR K TR i A
WA 1 mL T 10 mL &R, I 70% CBEKERTRRE
TEAS AT 1 S IRA X IR R
2.3 A A

FRECPG LT AL 250 By A 2 40 me, K ZE R 2, BT
100 mL FEEEIRH A 70% ZFEKIFHR 90 mL, 7K
WA (TR 200 W, 458 40 kHz ) 20 min J5 T EE
&, P ARIR IR s AR 5] A-B (10 :90 ) EZ5, #22),
YEIT ISR, RIS
24 ARONSE I E
241 ZMEXLHR

A3 R B R I “2.2” TR PR LT 4G — 1 FIPE AL
At — 145 T W B A AV 45 0.5 mL T 1 mL A5
T, 5 2 SIRA T B AE R . T 70% £
JK U MR BE 10,2050, 100, 200, 500, 1 000 13,
FRBN RINE AR BSR4 “2.17 TUT 1y 68 551
PRI E o DAVETETRR (Y ), A GhARFRXT IE S T ok B
(X, mg-mL™") R AL bR, Ll b ph £k 15 PE404E

lb t/min

- T HPGZL et - 1 Il 5
Y=1.890 x 10'X-3.240 x 10’ r=0.999 9
Y=2.610x 10'X-4.210 x 10°  r=0.999 9

PELIAETE - T RVPRZIAEt - T ZRME R 5N
0.042~0.000 42 mg + mL™" F1 0.040~0.000 40 mg * mL™",
242 IEEE BRSS9 HKPGLTAERES 4% “2.3”7
T by vk A S A 4 <217 T A AR
5353 F 1 d PFESEHERE 6 RFESE 3 d &R iE
FE 3 W, BEUGHERE 1 pl, M P2 4E 1 - 1 W54de
- AW A, 7158 H N J H DR 25 5 . PR 214k
- I PHZ4EH - MR H N RSD 43514 0.99% |
0.43%, HEI5 310 1.1% . 1.0%., K555 B AT,
243 FaEME BRSSO MR PELT AL, H <237
8211 Ry R B WL/ s o1 L L ) S € 6
B 0.2.4.6.8.12.24 h, i “2.17 WA % 0L
ELRPELLAEAE - 1 LB - [ LAY RSD 43
SR 1.4% T 1.2% , 2 W A5 i 75 W 45 05 24 h Y
244 EEVE BRSSO MK TLT AL, H <237
T RS A T R S A 6 10, Al <2.17 T
RN S S LT S TS A 25 < R BN U A 2
- 13 53 6 4 2053 3o 7.62% F12.54% , RSD
AR 1.3% 1 1.7%.
245 M SRR (32.5.35.37.5 C) F
U AH pH (5.3.5.5.5.7 ), Hopdie i “2.17 T iy £
TESRAEERE BT, A5 SRR, BB S AT e,
Hoor B R B A W ARk, & 2 TP 4046+ -
I PEL0AEty - gAY RSD ¥ <3%, %75 kit
PER AT
2.4.6  JFEENCR BCEEN S R A g SO bR P
LLAERY R 6 10, 1 29 40 mg, K5 R E , & 100 mL
I, 20 RS SN A 24 TR S R 1 100% Y
A4 R SRV, He 2,37 TR Oy e 5 R T,
“2.17 T S SRR S M. SR TULLAEH -
I PULLAE 1 - 11 A9 7 2 102 43 51 2 100.1%
101.6%, RSD 435114 2.0% . 2.2%.
2.5 AREY Ly

H 2.2 TR AT A O BT AL AR L%
TR SRR R RS 15 “2.17 TR ik S (b A
WMSE . 45T EME L (SIN ) =3 I, ¥l &k O,
B £l WAL AR BR 5372k 0.041.0.088.,0.11
0.14 ng; X4 S/N=10 B, & 1t T FR539 0.17.0.23,0.32,

AR R

S

(T




| T T

——

Chin .J Pharm Anal 2020,40(3) ‘ JPA

- 486 - hY R
0.42 ng, RAGTF 10.0% (R, X BE S 06 v BT 0 A5

2.6 FEAINE

B 12 HERE S, #2 <2.37 TR A v i i i &
Jr A BEAE L 45 2,17 T Y AR R A T
RN 1,

A e P E 2580 ) VLT AL 8 S PE AT -
I (CuHgO0, ) FIPEZL ALY — 1T (CyHs,0,9 ) Y B &

x1 H#FRER

GEREIL, 12 HERE S AT 9 AT G EOR, 53 3 AR
S W AR AR . T8 R L ] B S 4
FOR] B 2R AP PN IR R el B AS I ) A 3 8
1112 SRR AFAE R OB, 73 B A H T i 20 A7
B4 O MIIAIR L, 22 B8 (b 1 2 4L ) b e L 7E 1o
EN AR RE S S GL /R

EMESER

Tab.1 Information and determination results of samples

i (content ) /%

Spa e E= %
<J&W0.j> ( jife ) ( baith Noo | THLER -1 PSR- A ( pif:nils )
(crocin—1) (erocin—11) (total )

S1 L5/ (Shanghai Chongming Island ) 15081701 9.05 2.02 11.07 -

S2 _L¥g5eI ) ( Shanghai Chongming Island ) 16081201 9.26 1.50 10.76 -

S3 PHYI (Tran) 20161001 8.45 2.49 10.94 -

S4 G (Tran) KPZHH-15-06 9.68 2.98 12.66 -

S5 LifgEE ) ( Shanghai Chongming Island ) 1703001 7.99 2.50 10.49 -

S6  FHiFPET (Qinghai Xining) 20161101 8.76 2.75 11.51 -

87 WAL ( Zhejiang Hangzhou ) 170301 9.92 3.31 13.23 -

S8 ) (Iran) 20170405 7.04 1.76 8.80  HHZL (new fuchsin )

SO SIS (Shanghai Chongming Tsland ) 20170811 7.62 2.54 10.16 -

S10 |42 5% ( Shanghai Chongming Island) 600003439 9.81 4.28 14.08 -

SI11  PUjE ( Xizang ) 20180512 275 1.00 3.74  FPiEEE (lartrazine )

S12 I ( Anhui Bozhou ) 20180403 4.73 1.49 6.23 &% 0 JHIFLL (auramine O,

neucoccin )
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