Supplementary Materials

Table S1. Origin of the different species of cinnamon barks used in the analysis.

Name Location Sample codes
Cinnamomum cassia Malaysia (Kuala Lumpur) CC
Cinnamomum iners Malaysia (Kuala Lumpur) Cl
Cinnamomum tamala Pakistan (Karachi) CT
Cinnamomum verum Pakistan (Karachi) Ccv
Cinnamomum verum Malaysia (Kuala Lumpur) CVM




Table S2. Relative quantification of the most discriminatory metabolites in the studied Cinnamomum species identified by UPLC-ESI-
MS and multivariate analysis. Values are represented as average (n=3) of normalized peak areas x<10° to umbelliferon (internal
standard) £standard error. Different letters indicate significant differences between cinnamon accessions according to least significant

difference analysis (p < 0.05; Tukey’s test).

No. | Rt(min) Identification cc® Cl1® CT© cv @ CVM ©

1 1.82 Protocatechuic acid 46.46 £0.79 be* 30242 + 567006 | 1110.37 +26.36 *09¢ | 3.49 +3.84bc 180.3 3,6 20

2 3.55 Norboldine 40.274.79" 10078.112:130.36 “cc* 6.5120.01° 5.7121.19° 44.42+1.88

3.64 Dihydrocinnacasside-O- 0040 bede 20.5449.42 #cde 366.5345.15 0d¢ | 13.7149.55 abce 26.37+1.18 @bed
pentoside

4 3.67 |Dinhydro coumaroyl -O- hexoside| 576 51440 bede 00400 2 307.53411.72:0¢ | 35234901 abee 10.9410.01%¢¢

5 5.32 Coumarin 1258.21 +10.34¢ 336.2 + 13.21 ‘¢ 2114.18 +30.25 % | 947.48 £20.85 *°° 947.91+10 °

6 6.13 Cinnamic acid 30.6242.01 bede 124,98+ 23.18 a0 129.85:+15.85 *d¢ | 1120.86430.78 *bc¢ | 1917.947.29 =bed
7 6.5 (E)- Cinnamaldehyde 4.92 +1.29 bee 1413.8 +38.29 2 523+6.1950¢ | 3424.28 +6.84 2bc¢ | 3831.26 +£8.49 200
8 7.15 Methylcinnamic acid 00400 ©¢ 226.945.36 U¢ 0040 U¢ 13745.3418,59 “0¢ | 63901941596 20
9 9.00 Methylenedioxy- 5.9743.81 bode 78.4942.19 *o¢ 0000 =0de 78.64415.28 *¢¢ | 11359561 =bcd

dimethylepicatechin

10 | 1454 Linoleic acid 22118 +7.09 bede | 27373 +51.69 2cd¢ | 473.19 1549 2bde | 206569 +6.28 *bct | 4371.19 24,59 2bcd
1 | 1525 Palmitic acid 156.00 +5.49 bede | 434074+ 8,69 *cdc | 616.21 +10.89 *09¢ | 4478.69 £3.19 Pc¢  |1224,68 +20.49 *bed
12 | 1554 Oleic acid 122.67 +0.04 bede 1889.67 + 8.3 *°¢ 655.4 £10.59 =0 |6391.06 +8.036 *c¢ | 199361 +3.19 *¢

* CC: Cinnamomum cassia from Malaysia, Cl: C. iners from Malaysia, CT: C. tamala from Pakistan, CV: C. verum from Pakistan, CVM: C. verum from

Malaysia.
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Figure S1. MS? Spectra of (epi) catechin tetramer (peak 9) [M-H] m/z 1151.2454, CsoH45054
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Figure S2. MS? Spectra of (epi) catechin tetramer (peak 10) [M-H] m/z 1151.25, CsoH4504
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Figure S3. MS? Spectra of A, B (epi) catechin trimer A type (peaks 11, 12) [M-H] m/z 863.1885, CssHzs01s

OH
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Figure S4. MS? Spectra of Catechin-chrysin-catechin-O-hexoside (peak 37) [M-H] m/z 995.2414, Cs1H5021
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Figure S5. MS? Spectra of dihydrocinnamyl-O-pentosylhexoside (peak 27) [M-H] m/z 429.1762, C20H3,012
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Figure S6. MS? Spectra of luteolin-O/C-di-hexoside (peak 30) [M-H] m/z 609.1998, C27H30016

1400

miz




B ring opening and loss of methylene imine group

M+H]*
hitens. {59 fl’ +hi52{342. 16748, 23. 2eW, 3. 8min BGGG
29711046,
2000 *
1500
1000
500 4 l
o N i T r T
200 400 80 B 000 200 1400 miz

Figure S7.

MS? Spectra of corydine (peak 21) [M+H]* m/z 342.1678, C2oH23sNO.4
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Figure S8. MS? Spectra of dicarboxylic fatty acids: A hexadecanedioic acid (peak 53) [M-H] m/z 285.2060,C16H3:0.; B octadecenedioic acid
(peak 54) [M-H] m/z 311.2205, C1sH3204; C Hexadecanedioic acid, monomethyl ester (peak 57) [M-H] m/z 299.2060, C17H3204
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Figure S9. UPLC-MS OPLS-DA (a) score plot and (b) loading S-plots derived from modelling CT (C. tamala from Pakistan) against other

samples in a separate group on negative ion mode. OPLS-DA (c) score plot and (d) loading S-plots derived from modelling CI (C. iners from
Malaysia) against other samples in a separate group on positive ion mode.



(a)
3000 . ce
Bcv & CcvM
2000
Q2=0.96
— "3 - R2 = 0.97
™
R ®
1000 ]
2000 ] u
-3000 4
-4000 . : . : — ! .
-6000 -4000 -2000 o 2000 4000
t[1]
,(b)
11 o
05 Dihydro coumaroyl-
= O-pentosylhexoside
g o ]
=, . .
& (Epi) catechin
03 Ttrimer A type
-1+ e_0 e 9
s | Dihydro coumaroyl-O- hexoside
‘ -04 -UI.3 -UI‘E -DI.W UI D.‘W D.‘2 U.I3
P[1]

6000 -
4000

2000 -|

ufl]

-2000 -
-4000
-6000

-8000

P(cor)[1]

-0,5 4

A
@cc
Mcv & CVM
02=0.82
] R2 = 0.87
] @
| ]
||
-6000 -4[;00 -2[;00 o ZDIDD 40‘00 -
1]

0.5

(@)

Cinnamyl alcohol

"
Cinnamaldehyde
Y /.

/

Coumarin Methyl cinnamate

-0.5

T T T T T T
-0.1 0 0.1 0.2 0.3 0.4

P[1]

T T T
-0.4 -0.3 -0.2

Figure S10. UPLC-MS OPLS-DA (a) score plot and (b) loading S-plots derived from modelling CC (Cinnamomum cassia from Malaysia) versus
CV (C. verum from Pakistan) and CVM (C. verum from Malaysia) in a separate group on negative ion mode. OPLS-DA (c) score plot and (d)
loading S-plots derived from modelling CC versus CV and CVM on positive ion mode. Each S-plot revealed the covariance p[1] against the

correlation p(cor)[1] of the variables of the discriminating component.
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Figure S11. UPLC-MS OPLS-DA (a) score plot and (b) loading S-plots derived from modelling CV (C.
verum from Pakistan) versus CVM (C. verum from Malaysia) on negative ion mode revealing the covariance
p[1] against the correlation p(cor)[1] of the variables of the discriminating component.



(a)
e -

3 —50%

50 45 -

a1 l g 48 13 o

SR 1 DR PR VO Y BN O PO =
" “ =

(b) .
4 e

(C) 32 :?nz

9
"o s j 5 -
\49 33 13

T T T
00:10:00 00:15:00 002000 002500 00.30:00

4 —a0x

(D) 31 33 :::

32 50z

3 —40%

50 a0z

4 ]. L Eaa

‘,_%LMJL - - "
Rt (min)

Figure S12. Representative SPME-GC-MS chromatograms of cinnamon primary metabolites,
acquired from (a) CI (C. iners from Malaysia), (b) CT (C. tamala from Pakistan) and (c) CV (C. verum

from Pakistan).
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Figure S13. GC-MS OPLS-DA (a) score plot and (b) loading S-plots derived from modelling CT (C.

tamala from Pakistan) versus all other samples revealing the covariance p[1] against the correlation
p(cor)[1] of the variables of the discriminating component.



(2)

A mcCC
10000 1 cv
5000 ] Q2=0.91
— ® R2 = 0.99
E ; ® :
-5000 - ®
-100005
-15000 — — e
—20000 15000 10000 5000 0 5000 10000 15000
t[1]
(b)
A (O))
- Yoic R ouigmam 1
05 - Vatd r a1
| Var 31 o V¥ @ Var 48
= \§\42 45
= 0
‘5 | G—lucopy]‘a'_rlose \ME r43 Va r_14
[*)
£05

Fructopyranose - %@ @F%

\Vaé Var 24 vf‘{r é‘%gz
va¥ 29 a .J

| varvas 25f Véﬁé@@ﬂv‘é&h ﬁr3‘9
15 PSICOfuIﬁIlose 1501mer

I
y
1

05 04 03 02 01 0 01 02 03 04
P[1]

Figure S14. GC-MS OPLS-DA (a) score plot and (b) loading S-plots derived from modelling CC

(Cinnamomum cassia from Malaysia) versus CV (C. verum from Pakistan) revealing the covariance p[1]
against the correlation p(cor)[1] of the variables of the discriminating component



