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Figure ESI-1. Cropping algorithm for extracting the TLC fingerprint
region-of-interest (ROI) implemented in Python (Python Software
Foundation, https://www.python.org/) with SciPy’s multi-dimensional
image processing package



Image captured through smartphone app:
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Figure ESI-2. The white reference strip in the 3D-printed photo-box is used to check for consistent
lighting conditions during image capture. The mean RGB intensity values of the white reference strip is
compared to the range of RGB intensity values of calibration images. If lighting is within range, further
image processing proceeds. If not, the user is prompted to repeat image capture.



Table ESI-1. Sample details and TLC profiles of B. balsamifera within-specifications (WS), off-specifications (OS) samples and mixtures. Note that
TLC profiles (Full Pharmacopeia vs. adapted TLC methods) are not to scale. Sample BB21 is shown with B. balsamifera standards BL (blumeatin),
DQDE (dihydroquercetin-7,4'-dimethyl ether), DQME (dihydroquercetin-4'-methyl ether), THFE (5,7,3',5-tetrahydroxyflavanone), and QN
(quercetin)
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Table ESI-2. Sample details and TLC profiles of V. negundo within-specifications (WS), off-specifications (OS) samples and mixtures. Note that
TLC profiles (Full Pharmacopeia vs. adapted TLC methods) are not to scale. Sample VN15 is shown with V. negundo standard, AGN (agnuside)
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Figure ESI-3. Schematic of nested 5-fold cross-validation with one-class model training using only
within-specifications samples. Off-specifications samples are used only as validation or test samples for
the corresponding inner and outer folds for the within-specifications sample set. Inner cross-validation
loops are repeated for all folds in the outer cross-validation loop. The number of samples in the within-
specifications and off-specifications classes are set as n=15 for illustrative purposes. Each sample has three
technical replicates A, B, and C.
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1 88.2% 83.3% 1 98.0% 95.8% 2 80.4% 83.3% 2 88.9% 87.5%
1 92.6% 91.7% 1 94.4% 83.3% 2 85.2% 95.8% 3 87.0% 95.8%
1 88.9% 91.7% 1 100.0% 100.0% 2 87.0% 91.7% 3 80.4% 95.8%
1 92.2% 87.5% 1 86.3% 83.3% 2 87.0% 83.3% 3 79.6% 95.8%
1 94.4% 87.5% 1 92.2% 79.2% 2 87.0% 91.7% 3 83.3% 87.5%
1 87.0% 83.3% 1 90.2% 87.5% 2 88.9% 83.3% 3 74.1% 100.0%
1 90.2% 95.8% 1 92.6% 83.3% 2 88.2% 100.0% 3 84.3% 95.8%




.W ettt Tt T T Tttt T T T Tt Tt s
- = oM~ MMmO~OMOM~EOOM~MM~OORM~=MOOMOM=~MOOO~M N
Tl Y REENCE PR EERRENTEEFEREIRESULEERREEY 8

&
W R T e e T L S
=35 RN RRLTNTLIFTORNORONRRRNTLIITRI NV RDIDRRED T+ &
O OO OMOONSTNNTOTNOONONOONWNOTO MO v~ 00D [=]
2 05 G 50 05 50 100 €0 03 00 O3 00 €5 I 0 53 00 (3 5> 53 00 50 00 (B B> O 02 59 00 G0 00 O 03 I 0 T0 00 WO B B &

L]
oMA [TT TSI T T TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTITOTY S
RN o T R R (=
R o =
QW (TTTTTTTTTTOSSTITSSSTTTSSI T TSR T T s s | v 8
g9E (T TTTTTTTTTTTTTITTTTTTTTTTTYTTTTTTTTYTTTY - 2
¥ [TTTTT TSI TS oA AmSs T oo Ss oo oo no oS snnosnonn s s g
oesOEE (T T T T T T T —T T T TS T TR ST TT T TTTTTTTTTTTYTTTW =
BES0EE (T T T T T T T T T T T TSI TSR ST TR TS T T T T e T T ns 3
¥BS0BE [T T T T T T T T T T T TSI TTSTTSTSTT TS ST TS TS T T T T =
» == DEREEEEREREELEREA LA AL 2
& gyg0Ed (TTTTTTTTTTTITTITTTTTTITTTTITITTTTTTTTTTTOTT =
m.qgmoﬁm1,4441,44w.w.1,44w.w,1,44444444444444444444444441. E
G 098088 [TTTTTTTTTTTTTTTTTTTTITSITITTTTITTTTTTTTTT =
a B9S0EE (T T T T T T T T o T T T AT T T oS T oo TR ot TTTa el n g
O ¥E88088 [T T T T T T T T TS T T ST TTSTST TS T ST ST T ST ST T T =
w. 96808 (T T T T T T T ST T T TS TTTST T T TR T T T oan oo s 3
E gge0gEg TTTTTTTTTTTTSITTTSITTTTSTTTISTTTTTTTTTTTTOTT = 2
M..q‘mmo\mm1,4441,44w.w.1,44w.w,1,44444444444444444444444441. 3
o |- racee) | A R T et = 2
M BYS0EE (T T T T T T T ST T T TS T T TSRS TSR s T Tt T e T s B
¥PS0BE [T T T T T T T TT T T TTTTTTTTTTTTTTTTTTTTTTTT T T T = 2
0BS0EE (T T T T T T T ST T T AT T TSRS T TR T T T T oaw ool s 5
@E80Eg [T T T T T T T TS T ST ST TS ST T TS ST T T T T TS ST m TS = g
VESOHE [T T T T T T AT AT T o mn T oo mna oo nnnsTaTanasn g s 5
R [Frerrrerrrrrrrerrrrrrr e oo o = M- - 2
) [P rrcc e e s == - - - - - 2
Y-ES0EE |~ - - -~ B FesEsessFE T RE T Te s =T s H
IS0 B8 |- - F - - - -~ - - TETEETEEEaTEa T EE ST eSS E s S o oSS - 3
gis0Ea T T T T T FTTTTTTTTTSSSSTTTSTTITTITISTITTTTTTTTTT =
veusores) |l -l -l = - - e - - e - - R ~ T T - T T e T - — = - = &
2ZzEA | T T T T T T T T AT T T TN T T TNt T T TR TS T TN TTTT T &
ggeEd (TTTTTTTTTTTTTTATTTTIONTTTITTTTTTIITTNTITIN| 7 3
¥ZEEE TR T T T T T T T T T T TN T T ST AT T s T T T T T e s T Ty oy v Y
Ll - s r e e s e e e s rr e s R e rer e e rrrrrrrrrre e e o o S
[ == I Ll B i i ol i i ol i i ol it ol ot ol il i ol ol i el b el ol ol (=
L= I R e T e R Rl T T R R Tt R I
N7z I Ll B ol i ol il ol i i ol ol it ol ot ol il i ol i ol i i i ol il (=
[l - e e rrrr e e rr e c e e e rrcrrrrrrre = e | o B
LA 7= I il ol bt ol i i i ol i i ol ol i ol i ol i i ol i i il i o ol ol (=1
[MC-l- - rrrrrrrrrrr e rr T e rcrrrrrrrrrrrrre = e | o B
[ 7= I Ll ol i i ol i ol ol i ol ol ol it ol i ol il i ol i ol il i i ol ol (=4
G-l - rrrrrrrrr T rrrrr e rrrrrrrrrrrrrre e e | o 6
foR=17== I Ll ol i i ol i ol i ol el ol it ol i ol il i ol i ol il i i ol ol (=4
Bl - rrrrrrrrrrrrr e rrr T e rrrrrrrrrrrrrre e e | o B
212 I Ll ol ol i ol i i i ol i i ol ol i ol i ol i i i it il i i il (=4
LA I R e R T T R R T R T I
(Pl - - = P P P, e e P e, e P e P P r R R R R e e e R e e e e o = B
LT - I R TR R T e R R R e i S
EE - - s e P, e, e, e e e e R e Rrrrrrrrrrrerrrreere e e | = 5
Bl - rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrre e o o 6
volee [l el el R s (I =
[FE - - r e rrrr e e e rr e c e e e rrrrrrrrrre e | =
Bl - e e e, e, e R R R rrrrrrrrrrerrerreerr e e | =
voiE [l S S o ol (R =
ERTC I E R i Tt T o R R ST T T T o]
B ll- - rrrrrrrrrrrrr e rrrr e rcrrrrrrrrrrrrre s e =
LR 21 I ol adh il ol ol ol bl ot i e ol i ol ol i ol ol ol b i i el i T
@ oew TTTTTTTTTANTTTTATTNITTTITNCOTTANTTTTATTTNTT| Y2
m. gsi88 14.,.1,1,1....,.144.,..,.1,4...11,44114441144441444444441.m
@ VEEE [F- T T T T T rrrC s e e e e e e e e - B
@« =
P - e r R R e R R e R rrrrrrrrrrer e e oo o K
.m BZIBE [FrTTrErFTTCrCEE T rr T rr T rrr T e s e e r e e e - 2
m v-zigg 1wwww111111111111111111111111111111111111w
e onee it b b Sk (B =
[l - - rrrrrrrrrrrrrrr e rrrrrrrrrrrrrrrrrr e e o o B
en.__. LA T"== I L ol i i ol i i i ol i i ol adh i ol i ol i i i i i il ol ol (IR
R LI o 7 e e e e T ] T SR T S T R T [
m BOE [FrTTrErETTCTEECr T rrCcCErr T rrr e e e e r e e - 2
T - B e it =
foRclv'= I Ll ol it ol i ol il el ol il ol ot ol il i o i ol il i i ol il (N4
[l - e e rErrr e e rr e c e e e e r e rrrrr e e | o 6
L0z I Ll ol ol it ol i i i ol il ol ol il ol i ol i i i i il i i il (R4
[l - e e rrrr e e Er e c e e e e e e rrrrr e e | o 6
f=lv'== I Ll ol ol i ol i ol i i ol ol it ol i ol il i ol i ol il i i ol i ol (R4
LR - I R e T R iR R Rt T TRt
owee (el Rl e e R R e (S =
@088 [T T T T T T r s T m s s e s e - e e = B
R0 = I L R T T I I Tt TR ] I
oeneE [tk il ol S i bl (o =
gooie il R Ll i s (I
vooEs |l ol o S el s I =
[ lle m e e P r e R R T PR rRrrrrrrrrrrerrerrerrr e = | =
e500E [tttk el ol T il (o =
Y608 [T T T T r T T r s T s C T T s e s s e - O
88 T T T T T T TN ST T TTAT T oSNNI TN T TT N T T T oo e 3
R0z el it ol i ol ol i o ol ol il ol a1
LA 7= = I Ll ol i i ol I ol il i ol adh i ol i ol i ot i i il i o ol ol (IR
R == I bt ol i ol ol i ol ol ol il o b ot ol ol ] T
[ =00’z I Ll ol ol i i ol i ol i ol ol ol il ol i ol il i o i ol il i i ol il (=
L= T i bl el o ol ol ol ol i ol ol i ol ol ol it il el T
foReto'="s I Ll ol ol i i ol il ol i ol ol el it ol ot ol il i ol i ol i i i ol i ol (=
il - e e rE rrr e e Er e c e e e e r e rrrrr e e = e | o B
L0’z I il ol ol bt ol i i i ol i ol i ol ol i ol i ol i i ol i it il i i ol o (IR
orieE [l S il el e (N =
[ Tv'== I Ll B ol i ol il ol i ol al i ol it ol i ol i ol i ol il i i ol i ol (=4
Ml ~rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e e o B
T 2
s 2
uoneiaj| AD PIoJ-§ 49IN0 g M
2 =
g =

Figure ESI-4. Classification predictions for B. balsamifera samples based on the outer loops in nested 5-fold cross-validation and aggregated SIMCA models
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Figure ESI-5. Classification predictions for V. negundo samples based on the outer loops in nested 5-fold cross-validation and aggregated SIMCA models (1
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