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1. Instruments
The UV-vis absorption spectra were obtained by a spectrophotometer (TU-1810 DPC Persee, China). Transmission electron microscopy (TEM) images were performed on a JEOL JEM-2100F transmission electron microscope (JEOL, Japan). Fourier transform infrared (FTIR) spectra were recorded as KBr discs on a Nicolet 6700 FTIR spectrometer (Thermo Fisher Scientific, USA). X-ray diffraction (XRD) patterns were recorded on a D2 PHASER diffractometer (Bruker, German).
2. Bacterial culture
Five foodborne pathogenic bacterial strains ((S. typhimurium (ATCC 14028) Staphylococcus aureus (S. aureus, ATCC 23213), Listeria monocytogenes (L. monocytogenes, ATCC 43251), Escherichia coli O157:H7 (E. coli O157:H7, ATCC 43888), and Vibrio parahaemolyticus (V. parahaemolyticus, ATCC 17802)) were from the Department of Hygienic Inspection, School of Public Health, Jilin University, China. All of them were grown on Luria-Bertani agar plates, except V. parahaemolyticus, which was on LB plates with 3% (w/v) NaCl. After 24 h of inoculation, a single colony of each strain was picked up and incubated in corresponding Luria-Bertani medium at 37 °C with a shaking at 180 rpm for 12 h. Then, the bacteria were inactivated by the 24 h-incubation of 4% formaldehyde at 4 °C. Lastly, the bacteria were washed three times using sterile PBS by centrifugation at 4000 rpm for 15 min.
3. Optimization of Experimental Conditions
[bookmark: _Hlk96463095]The main parameters of the assay procedure were performed to enhance the assay sensitivity and reliability and minimize the total analysis time, including the incubation time of apt-COF-AuNPs and S. typhimurium, reaction temperature, pH and reaction time of apt-COF-AuNPs and TMB-H2O2 system. First, different incubation time (15, 30, 45, 60, 75 min) were used to detect positive samples (1 × 107 CFU/mL S. typhimurium). It can be seen from Figure. S4a. that the value of absorbance at 652 nm was decreased to a plateau in 30 min. Then, a series of different coloration time (2, 3, 4, 5, 6, 7, 8 min) for TMB-H2O2 system was used to detect positive samples (1 × 107 CFU/mL S. typhimurium) and negative samples (staired PBS). It can be seen from Figure. S4b. that the value of absorbance at 652 nm between negative and positive was largest at 5 min. Based on the above results, the following experimental conditions were chosen to obtain the best assay results: (a) incubation time: 30 min. (b) coloration time: 5 min.
4. Supplementary Figures and Tables.
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Figure.S1. a Wide-angle XRD pattern of COF-AuNPs, b FT-IR spectrum of COF (red line), COF-AuNPs (black line) and apt-COF-AuNPs (blue line).
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Figure.S2. a UV-Vis absorption at 652 nm of TMB-H2O2 system catalyzed by apt-COF-AuNPs with different pH (at 37℃) and b different temperature (at pH = 4.0). Error bars represent the standard deviation of three replicates.
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Figure.S3. Storage stability. UV-Vis absorption at 652 nm of TMB-H2O2 system catalyzed by apt-COF-AuNPs with storage for one to six months. Error bars represent the standard deviation of three replicates.
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Figure.S4. The optimization results of several parameters: a incubation time of apt-COF-AuNPs and S. typhimurium, b coloration time of TMB-H2O2 system catalyzed by apt-COF-AuNPs + S. typhimurium or apt-COF-AuNPs. Error bars represent the standard deviation of three replicates.
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Figure.S5. The calibration curve for S. typhimurium in spiked milk samples (A652nm vs. the log scale of S. typhimurium concentration). Error bars represent the standard deviation of three replicates.
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Figure.S6. Photographs of the colony-forming units on LB agar plates after treatment with real samples (milk of Mengniu Dairy, water of Nanhu Lake and Chaoyang Lake) for 12 h.
Table S1. Comparison of Km and vmax between COF-AuNPs, apt-COF-AuNPs and apt-COF-AuNPs + S. typhimurium for TMB and H2O2.
	Catalyst
	Substance
	Km (mM)
	vmax (M·s-1)

	COF-AuNPs
	TMB
	0.1725
	6.6094 × 10-8

	apt-COF-AuNPs
	TMB
	0.1680
	4.7059 × 10-8

	apt-COF-AuNPs + S. typhimurium
	TMB
	0.2309
	2.2815 × 10-8

	COF-AuNPs
	H2O2
	266.6667
	4.9383 × 10-8

	apt-COF-AuNPs
	H2O2
	309.2894
	5.5960 × 10-8

	apt-COF-AuNPs + S. typhimurium
	H2O2
	373.1430
	2.2306 × 10-8




Table S2. A brief overview of recently reported methods for the determination of S. typhimurium
	Materials used
	Detection method
	Linear range
(CFU/mL)
	LOD
(CFU/mL)
	Detection time
	Reference

	Gold/silver nanodimer
	SERS
	102-107
	50
	45 min
	[1]

	Alendronic acid @ upconversion nanoparticles and AuNPs
	Fluorescence
	1.16 × 102 - 1.16 × 107
	36
	21 min
	[2]

	Antibody modified nickel nanowires
	Electrochemical
	102-106
	80
	2 h
	[3]

	AuNPs
magnetic particles
	Colorimetric
	103-108
	1000
	3h
	[4]

	Aptamers@BSA-AuNC
	Colorimetric
	101-106
	1
	>1h
	[5]

	Aptamer-functionalized magnetic beads and AuNPs
	Colorimetric
	102-106
	240
	>3h
	[6]

	apt-COF-AuNPs
	Colorimetric
	101-107
	7
	40 min
	This work



5. Codes of the APP on Smartphone
1. package com.color.identify;
2. 
3. import android.content.Context;
4. import android.graphics.Bitmap;
5. import android.graphics.Canvas;
6. import android.graphics.Color;
7. import android.graphics.Paint;
8. import android.util.AttributeSet;
9. import android.util.Log;
10. import android.view.Gravity;
11. import android.view.LayoutInflater;
12. import android.view.MotionEvent;
13. import android.view.View;
14. import android.widget.ImageView;
15. import android.widget.TextView;
16. import android.widget.Toast;
17. 
18. import androidx.annotation.Nullable;
19. import androidx.palette.graphics.Palette;
20. 
21. public class RectImageView extends androidx.appcompat.widget.AppCompatImageView {
22.     private static final int WEIGHT = 100;
23.     private static final int HEIGHT = 100;
24.     int x = -1;
25.     int y;
26.     int xw;
27.     int yh;
28. 
29.     private static final String TAG = "RectImageView";
30. 
31.     public RectImageView(Context context) {
32.         super(context);
33.     }
34. 
35.     public RectImageView(Context context, AttributeSet attrs) {
36.         super(context, attrs);
37.     }
38. 
39.     public RectImageView(Context context, AttributeSet attrs, int defStyleAttr) {
40.         super(context, attrs, defStyleAttr);
41.     }
42. 
43.     @Override
44.     protected void onDraw(Canvas canvas) {
45.         super.onDraw(canvas);
46.         Paint paint = new Paint();
47.         paint.setAntiAlias(true);
48.         paint.setColor(Color.RED);
49.         paint.setStrokeWidth(5);
50.         paint.setStyle(Paint.Style.STROKE);
51.         if (x != -1) {
52.             canvas.drawRect(x, y, xw, yh, paint);
53.         }
54.     }
55. 
56.     @Override
57.     public boolean onTouchEvent(MotionEvent event) {
58.         //手指按下
59.         try {
60.             setDrawingCacheEnabled(true);
61.             Bitmap mPic = getDrawingCache();
62.             if (event.getAction() == MotionEvent.ACTION_DOWN && mPic != null) {
63.                 Log.d(TAG, mPic.getWidth() + " " + mPic.getHeight() + " " + event.getX() + " " + event.getY());
64.                 if (event.getX() < mPic.getWidth() && event.getY() < mPic.getHeight()) {
65.                     x = (int) event.getX();
66.                     y = (int) event.getY();
67.                     xw = x + WEIGHT;
68.                     yh = y + HEIGHT;
69.                     Log.e(TAG, " " + x + " " + y + " " + xw + " " + yh);
70.                     Bitmap selectPic = mPic.createBitmap(mPic, x, y, WEIGHT, HEIGHT);
71.                     Palette palette = Palette.from(selectPic).generate();
72.                     Palette.Swatch vibrant = palette.getVibrantSwatch();
73.                     Palette.Swatch vibrant1 = palette.getDarkVibrantSwatch();
74.                     Palette.Swatch vibrant2 = palette.getMutedSwatch();
75.                     Palette.Swatch vibrant3 = palette.getLightVibrantSwatch();
76.                     Palette.Swatch vibrant4 = palette.getDarkMutedSwatch();
77.                     Palette.Swatch vibrant5 = palette.getLightMutedSwatch();
78.                     int rgb1 = -2;
79.                     if (vibrant != null) {
80.                         rgb1 = vibrant.getRgb();
81.                     } else if (vibrant1 != null) {
82.                         rgb1 = vibrant1.getRgb();
83.                     } else if (vibrant2 != null) {
84.                         rgb1 = vibrant2.getRgb();
85.                     } else if (vibrant3 != null) {
86.                         rgb1 = vibrant3.getRgb();
87.                     } else if (vibrant4 != null) {
88.                         rgb1 = vibrant4.getRgb();
89.                     } else if (vibrant5 != null) {
90.                         rgb1 = vibrant5.getRgb();
91.                     }
92. 
93.                     Log.e("RectImageView ", "onTouch: rgb " + String.valueOf(rgb1));
94.                     String rgb2;
95.                     if (rgb1 == -2) {
96.                         rgb2 = "Click area identification exception";
97.                         Toast.makeText(getContext(), rgb2, Toast.LENGTH_SHORT).show();
98.                     } else {
99.                         int red2 = (rgb1 & 0xff0000) >> 16;
100.                         int green2 = (rgb1 & 0x00ff00) >> 8;
101.                         int blue2 = (rgb1 & 0x0000ff);
102.                         rgb2 = "选中区域RGB： " + red2 + " " + green2 + " " + blue2;
103.                         showToast(getFromR(red2));
104.                     }
105. 
106. //                    int pixel = mPic.getPixel((int) event.getX(), (int) event.getY());
107. //                    Log.d(TAG, "pixel " + pixel);
108. //                    int red = (pixel & 0xff0000) >> 16;
109. //                    int green = (pixel & 0x00ff00) >> 8;
110. //                    int blue = (pixel & 0x0000ff);
111. //                    String rgb = red + " " + green + " " + blue;
112. //                    Log.d(TAG, rgb);
113. 
114.                     invalidate();
115.                     return true;
116.                 }
117.             } else {
118.                 return false;
119.             }
120.         } catch (Exception e) {
121.             Log.e(TAG, "onTouchEvent: ", e);
122.         }
123.         return false;
124.     }
125. 
126.     private String getFromR(int b) {
127.         String a = "-1";
128.         if (b <= 140 && b >= 0) {
129.             a = "Safe";
130.         }else if (b <= 160 && b > 140) {
131.             a = "Danger";
132.         }else if (b <= 255 && b > 160) {
133.             a = "Extreme Danger";
134.         }
135.         if ( "-1".equals(a)) {
136.             return "The concentration is not within the national detection limit.";
137.         }
138.         return String.valueOf(a);
139.     }
140. 
141.     private void showToast(String message) {
142.         View view = LayoutInflater.from(getContext()).inflate(R.layout.toast_layout, null);
143.         TextView textView = view.findViewById(R.id.toast_text);
144.         textView.setText(message);
145.         if ("Safe".equals(message)) {
146.             textView.setTextColor(Color.GREEN);
147.         } else if ("Danger".equals(message)) {
148.             textView.setTextColor(Color.YELLOW);
149.         }else if ("Extreme Danger".equals(message)) {
150.             textView.setTextColor(Color.RED);
151.         }
152.             Toast toast = new Toast(getContext());
153.         toast.setView(view);
154.         toast.setDuration(Toast.LENGTH_SHORT);
155.         toast.setGravity(Gravity.CENTER,0,500);
156.         toast.show();
157. 
158.     }
159. 
160. }
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