Supplementary material

Table S1. Primers, probes and (RT)-qPCR conditions used in the study.

) Primers and RT-gPCR
Virus probe Sequence conditions Reference
ONIF4 CGC TGG ATG CGN TTC CAT RT: 55 °C for 60
NVILCR CCT TAG ACG CCATCATCATTT AC min, Preheating:
95 °C for 5 min
Norovirus Gl chl:g,%((;‘lfso f{%lzs) [1]
NVGG1lp TGG ACA GGA GAY CGC RATCT 60 °C for 60's,
65 °C for 60 s.
ONIF2 ATG TTC AGR TGG ATG AGR TTC  RT: 55 °C for 60
TCW GA min, Preheating:
Norovirus COG2R TCG ACG CCATCTTCATTCACA  95°C for 5 min
PCR (45 cycles) [1]
Gl 95°Cfor15s
ONIFs AGC ACG TGG GAG GGC GAT CG 60 °C for60's,
65 °C for 60 s.
HAV68 TCACCG CCGTTT GCC TAG RT: 55 °C for 60
HAV240 GGA GAG CCC TGG AAG AAA G min, Preheating:
95 °C for 5 min
HAV PCR (45 cycles) [1]
HAV150 CCT GAA CCT GCAGGAATT AA 95°Cfor 15 s,
60 °C for 60 s,
65 °C for 60 s.
CAG TGG TTG ATG CTC AAG ATG  RT: 50 °C for 30
JVKF . S
GA min, Preheating:
JVKR TCATTG TAATCA TAT TGA ATA 95 °C for 15 min
RV CCCA PCR (45 cycles) [2]
FAM-ACA ACT GCA GCT TCA AAA 94 oc for10s,
JVKP GAA GWG T 55°C for 30 s,
72 °C for 20 s.
AstVorflb+ AAG CAG CTT CGT GAC TCT GG RT: 55 °C for 60
AstVorflb- AGC CAT CAC ACT TCT TTG GTC  min, Preheating:
95 °C for 5 min
HAstV PCR (45 cycles) [1]
AstVorflbp 95°Cfor15s,
58 °C for 60 s,
65 °C for 60 s.
Mengo 110 GCG GGT CCT GCC GAA AGT RT: 55 °C for 60
Mendo 209 GAA GTA ACA TAT AGA CAG ACG  min, Preheating:
9 CAC AC 95 °C for 5 min
MgV PCR (45 cycles) [1]
95°Cfor 15 s,
Mengo 147 ATC ACATTACTG GCC GAA GC 60 °C for 60 s,
65 °C for 60 s.
064F1 TGT ATA GAT GCT GCT GCA ACT  Preheating: 95 °C
GTACTC for 5 min
CGT TGT TTT CAT CTT TAT CTT GTC PCR (45 cycles)
crAssphage 064R CAT 95°Cfor5s, [3]
064P1 CTG AAA TTG TTC ATAAGC AA 00 °CTor30s,
Table S2. Detection limit of enteric viruses in process water.
Vi Inoculated viral titer LoDos% Recovery
1rus
=105 ~104 =103 =102 =10 (gc/L) (%)
Norovirus GI 4/41 4/4 4/4 1/4 0/4 1.09 x 103 27.10
Norovirus GII 4/4 4/4 4/4 3/4 0/4 1.71 x 108 27.31
Rotavirus 4/4 4/4 4/4 3/4 0/4 4.28 x 102 36.56

! Virus positive/total numbers of samples. Abbreviations: LoD%%: limit of detection (gc/L) calculated

according to Wilrich and Wilrich, 2009.



Table S3. Limit of detection of MS2 in process water by Rexeed 25AX ultrafiltration followed by
precipitation with polyethylene glycol using two E. coli strains.

Host ~1 x 10° Recovery ~1x10* Recovery ~1 x 103 Recovery
(%) (%) (%)
Total E. coli 30450 36.91 2343.25 12.33 306.9 32.14
9198
F-specific E. coli 17850 46.36 4377.5 23.04 254.2 69.64
RNA 5695
Host ~1 x 102 Recovery ~1x10° Recovery LoDos%
(%) (%) (%) (pfu/L)
Total E. coli 54.25 56.81 0.412 19.15 4.11 x10?
9198
F-specific E. coli 32.20 88.22 0.114 5.69 1.13 x102
RNA 5695




Table S4. Physicochemical characteristics including pH, oxidation-reduction potential (ORP),
absorbance at 254 nm (UV254), turbidity, chemical oxygen demand (COD), electrical
conductivity (EC), and temperature of wash water from the pre-washing and washing steps of
baby leaves, bell pepper and veggie fruit mix of commercial lines using sodium hypochlorite,
peracetic acid (PAA) and without sanitizer, respectively. NA: Not Available. Values are the
mean + standard deviation (n = 3).

Ratio
Sampled water Date Prodl:cre/wat COD pH (CI)nI;P) I(J[:IbZSS;l T?;‘?;gl)ty (p. SEch-l) Te::?:é?tu
(kg/L)

7/21/2020 1.6 188+39 [7.9+01| 705+13 |016+0.01| 172+3 918+1 120

9/30/2020 1.2 67+8 |7.8+0.1| 463+34 [0.06+000| 57+1 781 +2 9+0

Pre-  |10/13/2020 1.7 54+25 |81+00]| 710+5 ]0.07+0.00| 23+3 866 + 2 6+0
Washing [10/27/2020 1.8 42+7 |81+01| 717+17 ]0.06+0.00| 24+3 1156 + 2 14+1

11/10/2020 1.6 32+17 |85+00] 755+1 [0.09+0.00| 45+1 997 +2 9+0

11/24/2020 1.8 71+6 |83+01| 738+13 [011+001] 51+5 1106 +2 7+1

Baby leaves

7/21/2020 1.6 75+35 [78+01] 724+6 [0.05+000| 31+1 803 +2 11+0
9/30/2020 1.2 23+3 [77+01] 643+12 [0.02+000] 14+1 725+ 4 10+ 0

Washing 10/13/2020 1.7 35+3 |83+01| 732+3 [013:000] 15+1 1108 + 1 7+0
10/27/2020 1.8 19+3 |82+00| 753+3 [0.09+000] 12+0 1397 +2 13+0
11/10/2020 1.6 14+12 [85+0.1| 748+3 |0.15+000| 21=+1 1288+ 9 10+ 0

11/24/2020 1.8 26+16 |84+00] 759+3 [0.15+0.00| 19x1 1341+ 6 7+0

7/21/2020 31.0  [845+106] NA NA 0.40+0.01| 30515 NA NA
9/29/2020 32.0 30114 |7.4+01| 205+11 [029+0.00] 241+3 783+ 2 190
Pre- [10/13/2020 4.0 414+10|75+03| 216+22 [029£0.01] 376+33 718 +1 15+0
Washing [10/27/2020|  137.7 281+8 |8.0+0.1| 43858 040+0.01| 435+9 713 + 4 19+0
11/10/2020]  88.0 548+0 | 67+04| 226+3 [077£0.02] 538424 761 + 2 2040
11/24/2020]  136.0 341+20|68+05| 1891 047+0.00| 467+3 742 + 4 17+ 0
Bell peppers 7/21/2020 310  |1020+35/35+00f 4383 [109+0.00] 40+1 815+3 21+0
9/29/2020 320  |1541+98/4.0+00[ 4658 ]094+007] 4925 711+6 220
. [10/13/2020 4.0 2118 +43/4.0+00| 5139 125001 9242 715 +2 160
Washing 10/27/2020] 1377 [1207+46[40+00| 3850 [139+0.00| 152+4 728 + 6 20+0
11/10/2020]  88.0 1900+0|3.8+00| 3822 [1.93=0.01] 390+ 99 836+ 8 21+0
11/24/2020f 1360  [|1192+25[3.7+00| 3801 |1.58+0.00| 509+2 786 + 4 17+0
9/29/2020 5.6 1718 [75+03| 147+9 |0.07+0.00] 18%0 666+ 0 200
10/14/2020]  18.4 144+2 |72+04| 244+19 [0.07+000] 16+1 8821 190
Veggie fruit Washing 10/27/2020 29 147+8 |74+02| 273+5 |0.07+000]| 18+2 732+ 4 190
mix 11/24/2020 9.1 169+16 |7.7+02| 164+14 [0.07+000] 23+2 917 +2 14+0
12/9/2020 7.8 179+6 |7.0+03| 254+12 [0.09+0.00] 18+0 1059 + 2 15+ 1
12/22/2020]  13.1 185+1 |72+04| 226+20 [0.09+0.00] 19+1 1017 + 1 14+0
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