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Figure S1 Quality fluctuation individual value of brand 1 (a), brand 2 (b), and brand 3
(c) and moving range of brand 1 (d), brand 2 (e), and brand 3 (f) based on calculation

results of Raman spectral Euclidean distance (integration time: 10 s), respectively.

UCL=upper control limit; LCL=lower control limit; MR =the average value of moving

range control chart. X =the average value of individual control chart.
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Figure S2 Quality fluctuation individual value of brand 1 (a), brand 2 (b), and brand 3

(c) and moving range of brand 1 (d), brand 2 (e), and brand 3 (f) based on calculation

results of Raman spectral Euclidean distance (integration time: 20 s), respectively.

UCL=upper control limit; LCL=lower control limit; MR =the average value of moving

range control chart. X =the average value of individual control chart.

Euclidean distance

Moving range

- 25 50
*T) i (b) 1 ()
i i
10001 i i .
0 — S
1 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Sample number
25, 50
s00] () i1 (e) iy (P
a0 & ! i g W}
300+ : :
1504 \ f\ A x 1 2 ﬂ v\ r’\./\ /\,
N VAR A ™ Y YR
1 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Sample number

UCL=767
X =463
LCL=160

UCL=372.9

MR=114.1
LCL=0

Figure S3 Quality fluctuation individual value of brand 1 (a), brand 2 (b), and brand 3



(c) and moving range of brand 1 (d), brand 2 (e), and brand 3 (f) based on calculation

results of Raman spectral Euclidean distance (integration time: 30 s), respectively.

UCL=upper control limit; LCL=lower control limit; MR =the average value of moving

range control chart. X =the average value of individual control chart.
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Figure S4 Quality fluctuation individual value of brand 1 (a), brand 2 (b), and brand 3

(c) and moving range of brand 1 (d), brand 2 (e), and brand 3 (f) based on calculation

results of Raman spectral Euclidean distance (integration time: 40 s), respectively.

UCL=upper control limit; LCL=lower control limit; MR =the average value of moving

range control chart. x =the average value of individual control chart.



Euclidean distance

Moving range

1500+
1000+

1600

1200+

800+

nN
(5]

vl
o

_,_,.-a'f;f

=
o
S’

[—a—

—_
(8}
~—

Fary

1
1 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
Sample number
25, 50
(d) it (e) v ()
1 I]
] 1 1
] 1
1 1 1
1 ; AA i
1 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Sample number

UCL=1083
X =635
LCL=186

UCL=551

MR=169
LCL=0

Figure S5 Quality fluctuation individual value of brand 1 (a), brand 2 (b), and brand 3

(c) and moving range of brand 1 (d), brand 2 (e), and brand 3 (f) based on calculation

results of Raman spectral Euclidean distance (integration time: 50 s), respectively.

UCL=upper control limit; LCL=lower control limit; MR =the average value of moving

range control chart. x =the average value of individual control chart.
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Figure S6 Quality fluctuation individual value of brand 1 (a), brand 2 (b), and brand 3

(c) and moving range of brand 1 (d), brand 2 (e), and brand 3 (f) based on calculation



results of Raman spectral Euclidean distance (integration time: 60 s), respectively.

UCL=upper control limit; LCL=lower control limit; MR =the average value of moving

range control chart. x =the average value of individual control chart.
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Figure S7 Quality fluctuation individual value of brand 1 (a), brand 2 (b), and brand 3

(c) and moving range of brand 1 (d), brand 2 (e), and brand 3 (f) based on calculation

results of Raman spectral Euclidean distance (integration time: 70 s), respectively.

UCL=upper control limit; LCL=lower control limit; MR =the average value of moving

range control chart. x =the average value of individual control chart.
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Figure S8 Quality fluctuation individual value of brand 1 (a), brand 2 (b), and brand 3

(c) and moving range of brand 1 (d), brand 2 (e), and brand 3 (f) based on calculation

results of Raman spectral Euclidean distance (integration time: 90 s), respectively.

UCL=upper control limit; LCL=lower control limit; MR =the average value of moving

range control chart. x =the average value of individual control chart.
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Figure S9 Quality fluctuation individual value of brand 1 (a), brand 2 (b), and brand 3

(c) and moving range of brand 1 (d), brand 2 (e), and brand 3 (f) based on calculation



results of Raman spectral Euclidean distance (integration time: 100 s), respectively.

UCL=upper control limit; LCL=lower control limit; MR =the average value of moving

range control chart. x =the average value of individual control chart.
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Figure S10 (a) Original Raman spectrum (b) after wavelet denoising of brand 1
(integration time: 80 s ).
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Figure S11 (a) Raman spectrum after wavelet denoising (b) normalized spectrum of

brand 1 (integration time: 80 s).
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Figure S12 Pareto diagram of dimension reduction results of principal component

analysis.
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Figure S13 The recognition results are based on (a) original spectrum, (b) wavelet
denoising, (c) normalization (d) principal component analysis (¢) wavelet denoising
combined with normalization, (f) normalization combined with principal component
analysis (g) wavelet denoising, normalization and principal component analysis. (the

number of hidden layer neurons is 250).



