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ABSTRACT: Objective To establish a Pearson’s mathematical correlation model about heroin samples from “Golden
Triangle” for differentiating the correlativity and deducing the original source of the heroin samples seized by the public
departments of 6 border prefectures and cities in Yunnan province. Methods The seized 489 heroin samples (originated from
“Golden Triangle”) were dissolved with acidic solvents and extracted through organic solvents, successively having them
detected via ultra high performance liquid chromatography triple quadrupole tandem mass spectrometry (UPLC-TQ-MS/MS)
under the electrospray-ionization positive ion source (ESI+) plus multi reaction monitoring (MRM) mode. 15 sorts of neutral/
acidic impurity were selected as target analytes of the heroin samples. With processing into the data received from peak
areas of relevant samples, both Pearson’s correlation coefficient calculation and principal component analysis (PCA) were
undertaken to differentiate the correlativity among the heroin samples so that the heroin samples were one another to uncover
their hidden information of origin. Results On the correlation threshold defined as 0.965, the heroin samples were sorted

into correlativity-linked groups under Pearson correlation coefficient handling. There were 46 groups of strong correlation,
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with each group containing 2-22 samples. The relative standard deviation (RSD) of all the impurity-characteristic data in

each group was less than 20%, indicating the small difference present with impurity-characteristic data among the samples

of strong correlation, therewith having also verified the reliability of the approach adopted here. Principal component scoring

and its consecutive mapping of heroin samples further had all the heroin samples divided into 3 categories: I, II and III. Thus,

Dehong-seized heroin samples were mostly distributed in category I, with those of the Lincang-seized mainly in category II.

Conclusions In coalescence of case information with threshold-based correlation grouping and principal component analysis,

the 489 heroin samples from “Golden Triangle” were successfully analyzed. It was manifested that the heroin samples

had both the same raw/processed materials and manufacturing process if they were from correlativity-same group, and the

similarity was very high of the same batch. The approach adopted here should be of both strategic and tactical information

references/services for law enforcement against drug abusing, assistant to establishment of drug-sample database.
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Table 1 Mass spectrometric parameters and retention time of the selected 15 target impurities from heroin samples

e ERTSER SFR BEFAmz)  FEA(miz)  RiAEREEV CREIE]/min

1 Hydrocotarnine C,HsNO, 222.1 165.1%/150.1 18/24 1.56
2 4-O-acetylthebaol(4-acetoxy—3,6—-dimethoxphenanthrene) CH,40, 297.1 255.1%/223.1 8/16 2.85
3 Papaveraldine C,H,oNO; 354.1 188.1*/216.1 14/11 3.02
4 06,N-diacetylnormorphine C,H, NO; 356.2 297.1%/223.1 8/24 3.32
5 N,O6-diacetylnorcodeine C, Hy;3NO; 370.2 86.1%/251.1 22/20 3.50
6 Reticuline monoacetate C,,H,sNO; 3722 299.2%/137.1 14/32 4.80
7 N-acetylnorlaudanosine C,,H,,NO; 386.2 313.2%/344.2 14/16 4.90
8  3,6-Dimethoxy—5-(2-(N-methylacetamido)ethyl)phenanthren-4-ylacetate C,3H,sNO; 396.2 281.1%/221.1 22/36 5.30
9 N,03,06-triacetylnormorphine C,,H,sNO, 398.2 86.1%/237.1 28/28 6.20
10 Reticuline diacetate C,;H,;NOg 414.2 372.2%/234.1 18/24 6.40
11 4,6-Diacetoxy—3-methoxy—5-[2-(N-methyl-acetamido)]ethylphenanthrene ~ C,,;H,sNO, 4242 100.1*/364.2 28/18 6.35
12 N-acetylnornoscapine C,;H,3NOg 442.1 262.1%/220.1 14/30 6.80
13 N-acetylanhydronornarceine C,,H,sNOg 456.2 414.2*%/383.2 13/15 7.16
14 1-Acetoxy—-N-acetyl-1,9-dihydro—anhydronornarceine C,HoNO,, 516.2 456.2*%/414.2 8/20 7.84
15 1-Acetoxy—-N-acetyl-1,9-dihydro—anhydronornarceine C,HoNO,, 516.2 220.1*%/383.2 14/22 9.03
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Table 2 The average, SD and RSD values of each target impurity in a certain correlativity group

Heits Tl T2 T3 T4 T5 T6 T7 T8 T9 T10 TI1 T12 T13 T14 T15
1 19.01 31.57 34.12 21.91 29.68 7.34 47.51 36.88 4.60 11.15 35.95 1.60 25.10 11.86 15.31
2 17.97 30.84 28.71 26.55 30.79 7.95 43.23 37.33 4.62 11.01 40.95 1.53 26.81 12.93 14.68
3 19.21 31.45 32.53 22.75 28.93 7.41 47.08 38.49 4.68 11.12 36.59 1.45 25.18 11.72 14.75
4 18.78 30.82 33.53 23.12 30.10 8.23 46.35 37.76 4.59 11.61 33.90 1.69 27.67 13.43 15.37
FHE 18.74 31.17 32.22 23.58 29.87 7.73 46.04 37.62 4.62 11.22 36.85 1.57 26.19 12.48 15.03
SD 0.54 0.39 243 2.04 0.78 0.43 1.93 0.68 0.04 0.27 2.96 0.10 1.27 0.83 0.36
RSD% 2.90 1.26 7.55 8.67 2.60 5.55 4.20 1.82 0.89 2.36 8.04 6.59 4.83 6.66 243
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