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Fig. S1 The zeta potential of FeP-CQDs.
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Fig. S2 SERS performance of other MPN-CQDs under 633 nm laser excitation. (A) CuP-CQDs, (B) CrP-CQDs, (C) ZnP-CQDs, and (D) MnP-CQDs. 
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Fig. S3 SERS reproducibility of other MPN-CQDs. (A) CuP-CQDs, (B) CrP-CQDs, (C) ZnP-CQDs, and (D) MnP-CQDs. The SERS spectral maps of MB were constructed by plotting 30 random spectral lines.


[image: Figure S3]
Fig. S4 SERS performance of other MPN-CQDs under 785 nm laser excitation. (A) CuP-CQDs, (B) CrP-CQDs, (C) ZnP-CQDs, and (D) MnP-CQDs. 
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Fig. S5 SERS activity of FeP-CQDs on bovine Hb. (A) The Raman spectra of 1 mg/mL bovine Hb before and after deposited on FeP-CQDs under 514.5 nm laser excitation, respectively. (B) Schematic illustration of the charge transfer process between bovine Hb and FeP-CQDs.
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Fig. S6 Detection of bovine Hb based on FeP-CQDs. (A) Concentration-dependent SERS spectra of bovine Hb on FeP-CQDs under 514.5 nm laser. (B) SERS spectral map of bovine Hb plotted by 20 random spectral lines.
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Fig. S7 The outcomes of PCA-LDA algorithm using the training set. (A) The accuracies of training and testing curves using PCA-LDA algorithm for the SERS data. Relationship between the output dimensions of PCA and the accuracy of the PCA - LDA classification model; (B) ROC curves and corresponding AUCs of the training set; (C) Confusion matrix of the training set.


Table S1 Tentative assignments of the SERS bands of bovine Hb induced by FeP-CQDs
	Raman shift (cm-1)
	Reported results (cm-1)
	Band assignment

	1637(m)
	 Low spin: 1640-1644
	v(CɑCm)asym

	1586(s)
	1583
	v(CɑCm)asym

	1539(w)
	1544
	v(CβCβ)

	1493(w)
	1501
	v(CɑCm)sym

	1359(m)
	 Deoxy-Mb: 1355-1362
	v(pyr half-ring)sym

	1170(w)
	1169
	v(pyr half-ring)asym

	674(w)
	674
	δ(pyr deform)sym
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