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Determination of crocins in Croci Stigma by quantitative analysis of
multi-components with single marker and area normalization method
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Abstract Objective: To establish a method for determination of total crocins in Croci Stigma so as to overcome
difficulties in the obtainment of reference compound. Methods: Crocin— [ was used as reference to establish its
relative correction factor ( RCF )to crocin— Il in order to perform quantitative analysis of multi—components with
single marker ( QAMS ). The contents of crocin— I in 32 batches of Croci Stigma were determined with RCF and
external standard method ( ESM ) , respectively. The accuracy and feasibility of quantitative analysis of QAMS
were evaluated by comparison of the data based on ESM and QAMS. Meanwhile, crocin— | was also used as the
reference for determining the contents of total crocins by using area normalization method ( ANM ). Results: RCF

had a good repeatability. The contents of crocin—II in 32 batches of Croci Stigma, determined by QAMS, were
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1.2%-8.2%. and they were of no significant differences compared with determined by ESM. The contents of

total crocins determined by ANM were 7.1%—28.7%, and they were consistent with those determined by UV.

Conclusion: The presented method, QAMS combined with ANM, is accurate, simple and feasible, which can be

used as a quality control method for Croci Stigma as crocins.

Keywords: Croci Stigma; saffron; crocin; carotenoid compounds; quality control ; external standard method

( ESM ); quantitative analysis of multi-components with single marker ( QAMS ); area normalization method ( ANM )
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Fig. 1 HPLC chromatograms of mixed standard ( A ) and sample
No.3( B)
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Tab.1 The f,, and relative retention time determined on

different instruments and columns

N N AR {4 B i ]
1 RT3 . .
. am (relative
( instrument ) (column ) L
retention time )
Agilent 1200 Agilent ZorbaxSB—C g 1.179 1.097
Ultimate XB Cyg 1.181 1.098
Kromasil Cg 1.178 1.096
Agilent 1260 Ultimate XB C,g 1.180 1.098
Agilent 1100 Ultimate XB C,g 1.181 1.097
SFH{H (average ) 1.180 1.097
RSD/% 0.11 0.076
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PELIAEHY — AT Ak, i SR FAMRE (FREZGM A8 — T FIPRZ0AET - 11 2 4N [RIZRA A4 19 25 il
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Tab.2 Contents of two crocins in saffron determined by ESM and QAMS, and total crocins determined by ANM and UV

. N J=S s crocin— [ 5 crocin— 11
Fidi Kl crocin— | crocin=11 /% ( total crocins ) /% i FU(H (ratio of
('sample o .
(‘origin ) 1% crocin— | to
No. ) ESM QAMS  RE uv ANM RE . .
crocin— H )

1 WHTHL% ( Jiande, Zhejiang ) 15.79 6.64 6.64 0.00 2513  25.19 0.24 2.38

2 WHTELE ( Jiande, Zhejiang ) 14.90 7.60 759  -0.13 2547 2545  -0.08 1.96

3 WHT 448 ( Jiande, Zhejiang ) 13.37 5.59 5.59 0.00 2278 2259  -0.83 2.39

4 WITTHRZK ( Lishui, Zhejiang ) 13.08 5.54 553 -0.18 21.68 21.65 -0.14 2.36

5 WHT R /K ( Lishui, Zhejiang ) 10.83 479 478 021 1994 1991  -0.15 2.26

6 Wil 42 ( Jinhua, Zhejiang ) 14.65 6.12 6.12 0.00 2426 2426 0.00 2.39

7 WL 4:1E (Jinhua, Zhejiang ) 11.64 4.63 4.64 022 2012 1993  -0.94 2.51

8 WIVLHM ( Huzhu, Zhejiang ) 12.76 4.99 4.99 0.00 2146 2132  -0.65 2.56

9 WL ( Huzhu, Zhejiang ) 13.82 5.40 5.40 0.00  23.03 2299  -0.17 2.56

10 W T ( Huzhu, Zhejiang ) 13.58 5.48 547  -0.18 2238 2226  -0.54 2.48

11 WHTHFL ( Zhoushan, Zhejiang ) 14.46 6.16 6.15 -0.16 2362 23.88 1.10 2.35

12 WHT. M (Taizhou, Zhejiang ) 13.91 5.78 5.78 0.00 2299 2288  -048 2.41

13 WAL ( Hangzhou, Zhejiang ) 15.81 8.21 820 -0.12  27.66  27.73 0.25 1.93

14 WA ( Hangzhou,, Zhejiang ) 16.88 8.00 799 0.2 2890 2873  -0.59 2.11

15 Wi 7 ( Haining, Zhejiang ) 13.74 5.60 5.60 0.00 2247 2261 0.62 245

16 BRI ( Nanhui, Shanghai ) 13.10 5.42 5.42 0.00 2249 2242  -03I 2.42

17 b & ﬂﬁ i (Chongmingdao, 5.42 542 000 2194 2203 041 2.41

Shanghai )

18 AR ( Anging, Anhui ) 13.57 5.46 5.47 0.18 21.85 2195 0.46 2.49

19 LREEM (Bozhou, Anhui ) 13.97 5.41 5.41 0.00 2397  24.18 0.88 2.58
20 TTJR%: 45 ( Dongtai, Jiangsu ) 13.33 5.84 583  -0.17 2279 2265 -061 2.28
21 YIRS ( Nanchang, Jiangxi ) 16.04 6.96 695  -0.14 2691 2690  -0.04 2.30
22 TR B ( Qixian, Henan ) 13.27 5.19 5.19 0.00 2235 2219 -0.72 2.56
23 11175 H [ ( Rizhao, Shandong ) 12.42 5.18 5.18 0.00 2121 2102  -0.90 2.40
24 PG5 (( Tibet ) 12.50 4.36 435 023 20.11  20.11 0.00 2.87
25 PYBEZF (Spain ) 11.00 3.83 382  -026 2031 2019 -0.59 2.87
26 PHA (Tran ) 12.40 4.61 4.62 022 2211 2206 -023 2.69
27 Bl & 7T ( Afghanistan ) 6.67 2.38 238 0.00 13.04 1283  -1.61 2.80
28 JEE 3% -5F ( Morocco ) 3.82 1.55 1.55 0.00  8.30 822  -0.96 2.46
29 sfKIR (Kashmiri ) 4.56 1.96 195 -051 1093 1072  -1.92 2.33
30 At ( Greek ) 6.55 1.36 135 -0.74 1193 1179  -1.17 4.82
31 FRF] (Taly ) 3.73 1.25 124  -080 7.3 714 -1.24 2.98
32 E[IEE (Tndia ) 5.32 1.65 1.64 061 1006 987  -1.89 3.22

1 (note ) : ESM—4MiZ: ( external standard method ) ; QAMS——Z 172 ( quantitative analysis of multi—components with single marker ) ; ANM—f]
FUH—1b#: (area normalization method ) ; RE—FHX}i5% 2 ( relative error ), RE=( X=Y ) /Y x 100%, =t X K QAMS B ANM 115508, Y i ESM B UV 5E
B ( Formula: X is the results of QAMS or ANM, Y is the results of EMS or UV )* crocin— Il %+ 0 ESM J5E 455 (crocin— 11 content is the results of
EMS)
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