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WOE: BRY i SR R S BT A 3R AR ) DRSS DN 5 T R 28 2 A AR I DX % B T
WS HATIEAL . 7338 R CIEZE U bl B0 rh ik B I e B 28 B A2 3, QUECHERS L #F1 74k, i S 8080HH
f0,3% - B I ST 1% 5 (ultra performance liquid chromatography-tandem mass spectrometry, UPLC-MS/MS)43 A K6l ;
[R]Hs 107 FH 2 ¥R 43T (analytic hierarchy process, AHP)XT iy 2 Jb s X £ i iR R R I 2S 25 90 5% B8 95 G JRURS: 064 7
Al . £55 QuEChERS-UPLC-MS/MS B ANEHE &, WHEE . FREH P MEZELE 0.15~50.00 pg/ke
HRPETE TRl N IR C R BT 0.999, £F 0.15~50.00 pg/kg M K- B P [l s 243531k 85.2%~100.9%
76.7%~90.6% . 85.3%~96.7%, FEEEHI/NT 15%, KBy 0.10 ng/kg, HMRH 0.15 pg/kgo Kt AHP iR
AL ARG HE X R B 2 % B B ST RS R D EORE B >HIEGE R>EE R . K, #RRe%:
& AP >SS > B R > E N> A, HIER: g a>EHE> N, AER: FRlT >k
ah>F Ao 4518 QUEChERS-UPLC-MS/MS & JH T XS €8 il v IBE I I ST A 3% B 95 P LR I, AHP 347
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analysis and detection. Additionally, the analytic hierarchy process (AHP) evaluation model aimed to assess safety
risk of amide alcohol drug residues. Results The results showed that the detection technology of QuEChERS-
UPLC-MS/MS was highly accurate, in which the linear correlation coefficients of chloramphenicol, florfenicol and
thiamphenicol were all greater than 0.999 in the concentration ranging from 0.15 to 50.00 pg/kg. The recoveries were
85.2%-100.9%, 76.7%—-90.6%, and 85.3%—-96.7% in the range of 0.15 to 50.00 pg/kg respectively, the precision was
less than 15%, meanwhile, the limit of detection was 0.10 pg/kg, with the limit of quantitation being 0.15 pg/kg.
According to the results of the AHP evaluation model, the risk degree of food contamination of amide alcohol
residues in northeast Chongqing was as follows: Florfenicol>thiamphenicol>chloramphenicol. Among them,
florfenicol: Livestock byproducts>fresh eggs>aquatic products>poultry byproducts>poultry meat>livestock meat,
thiamphenicol: Poultry byproducts>fresh eggs>poultry meat, and chloramphenicol: Livestock byproducts>aquatic
products>livestock meat. Conclusion QuEChERS-UPLC-MS/MS is suitable for qualitative and quantitative
detection of amido alcohol antibiotic residues in food, AHP can comprehensively evaluate the possible pollution

risks, and the related detection methods and evaluation models can provide support for risk management and control
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of regional food safety.
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T AR b DR A B A = W R I B I A, R X AR
T NS 9 R AR VLI i 728 S 7K R BT, 3 3 N A VT
YN, AKAAKEE Y B R RN DR, WA Al e
5T T 08 77 A L AL P 4 ) R et 2 4 = e e X A
BDEENEENE . WRICH X =0k X EH, H3
DAL R e o 32, Rl B2 204k BUBSAR R B /NP, ek
R b A P R b AR TR, Ok B 2 B A R 2 A
I, fAER a2 g, TS 255k B2 sh i &
M A EERER . B, B 2 R R
P87 XU T B DRk RS R 2R, % J R At B R B3 O 471 34
AR E Lo

# 25 % (chloramphenicol, CAP), FiA<Je % (florfenicol,
FFC). HANEE £ (thiamphenicol, TAP)IJ& T Wtz EE2E 4 H
PEPTiSHUER, A B AN R RS R, B AT
AERFIIGIE, AT HEE & K™ BRI Yo i
FiBiialtl s A HA —E M d bk . IR AR RO AR
PE, SRR NSO TR T TE SR N R B R R T R &,
DAL, xt A=A faF W HErsh o Hak
RN 7 v A R OB (1% 125 | VRO - B L UM
(o3-S T A AL By A VR O A [ A A
BRI AL, F oy gt R, KRR, ST
PaeKR, bt BAERT £ . QUEChERS J&—Fh Bt 406l
[E] AR A RCE AR A N7 AR R 1) 22 5% B A AL B vk, 1 el
FHA LI 0 A R A BROCHE v 1) B bR, SR fe P e e
FIGeAk, TR G5 RORRE (% - FR IR 3 i 1,
A SEPUXT 22 25 AR B EA O L RS . Rl 1 A, X
PRBE 2 4 By Ay s g

JZ IR 53 #T# (analytic hierarchy process, AHP) & i1 43
B fep e e e il e 5 R R AR ELOC R, B AR 2R,
HE BB AN i A SR D R b — RN
D0 FF 55 R R, e ke 0 T R O R B 1Y
Fe KRR AE AR FNAR B 1R AE ) o, JF 28— BOME ARG I8 S 6 E
L) R R AR TR — o A 5y b U SRR A E
PGS AL A B2 AHETY, A PSR AR P02 . A
%57 T QuEChERS-E /R R0 A {033 - BB 156 J 3% 2% (ultra
performance liquid chromatography-tandem mass spectrometry,
UPLC-MS/MS) 8 5 £ il HH TG 1 7 25 245 W % B 1 A
Tk o RIS I E M 5 5 5 23 BT AH 25 5 19 J2 B 20 A 12 it
HR2 e PRAG SRR A HE SRy F R B, R AL
b DX 0 0y 1 g e T P I 2 A Bk R 7 e KU 1
DLHEATERG VAN 20 M, i 2R bl DCRH 5 80t A XU 1
WML AR S, IR S B X a2 Y

1 MR5RZE

1.1 MR5RF

BB E L K B BT AR X
AT FIAR AT

Wt e B SR A bR HE W BT . A S & R -Ds
(chloramphenicol Ds, CAP-Ds)(4li[#>99.9%, 100 pg/mL, bt
SRR A R A A, HEE . IE(Eaka, 15
Merck 2y Fl).
12 UFE5EF

GRINDOMIX GM200 fff 4 ([ Retsch 24 F); IKA
T25 digital ULTRA-TURRAX 43S AL . IKA MS 3 digital
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RIERA M (FEE IKA AF]); Quintix224-1CN Ji 432 —Hi
Fori KL= B2 IR EAER A R AR, Milli-Q &
B KR A% (32 E Millipore 2y H]); DIONEX UltiMate-
3000 AR 4% -TSQ Quantum Access Max = T DU AT i 1%
A (Bic #5355 S R (35 ) Thermo Fisher Scientific 23 H));
SIGMA 3-15 BIZ.LHL(FEE SIGMA S256 2 3 D ALA F));
Reeko AutoEVA-60 4 [ 8 FATHe4s (L (B 4R HE B B
A BR2AF]); N-PN 3 2 — i (primary secondary amine sorbent,
PSA). Cis (40~63 pm)( [ 2238 SEIeRHE e A BR A7),
Waters ACQUITY UPLC® BEH Cq #AH (2.1 mmx
100 mm, 1.7 pm)(3& [E Waters 23 A)).
1.3 WA
13,1 Ho4&

BEE KR RRER, SAZEE5)
TR, 2ENIETEAARN, B EHRAF(-20°C),

A= RBRE . B KSR ETSY, SA8E
ISR, BEATFIE A AN, BERAE(-20°C).

fEEE: PR ZSSE, RS, RATBIEARN, BEEA
(-20°C).
132 Hmaras

R4 g i 30 E B, A 4 mL 127K (<4°C),
R4 M 10 mL ZJEH1 50 uL CAP-Ds TAEE W (1 pg/mL),
WIEIRE A 1 mine fIIA 4 g MgSO,. 1 g CH;COONa, 1 i
MBI, IRHEIR S 30 s, 8000 r/min 25.0> 5 min, B 4 mL
&, A 600 mg MgSO,. 100 mg PSA . 50 mg Cyg, ik
R4+ 1 min, 8000 r/min #5.0> 10 min. B 2 mL F ISR
FET(<40°C)FEEE 1 mL, 3 0.22 pm BEMS 20,
133 B

6,354 Waters ACQUITY UPLC® BEH Cis (2.1 mmx
100 mm, 1.7 um); A:iR: 40°C; #EREE: S uL; Fishii: A 2
fi§. B S5 mmol/L ZBRE/KEEW; Hiik: 0.2 mL/min; #fE 1L
JB: 0~1.0 min, FEIHH A N 10%IF4E, 1.0~2.5 min, JRzHHH
A M 10%Z RN EE 90%, FHARIFZE 6.0 min,6.0~8.0 min, i
A A M 90%Zk (Bl 2= 10%, FHRFFZE 10.0 min,

B HLWESE HL S (electro spray ionization, ESI-);
R =2 EPE S Wi 14 (selective reaction monitoring,
SRM); HLMIZHLE: —2500 V; Ffb#nzs L 300°C; £

YHAEIRE: 350°C; #§: 241.32 kPa; %fili<: 3.3 L/min; #H
KIRES RN 1 PR,
13.4 #¥HELE

i | Trace Finder 4.1 3 {4064 7804 RAEFALH, T A
ERELE 6 K, B5RLEEEAREE RN,
1.3.5 A4

FE A RS A R 2 rb, 3 DA BH M 4G H ke it
PR RGN, RS A B 50 e Bk B PR A v 1) £ 5 (B 46
X AR 24, (AIERFIR ARG YR . A
LA 0.1 ng/kg(r H BE)WE i 135 P i e JRU s 2
FrUE, Gitt 2018 4F 2 2022 42 [H], WARICHLX T T
PR BB Y AR, ARER . W, FEHER, R
L) 11 AN DREL PR Bl G v T M e 25 245 0 3 7 e 0 504k
f# Fl Matlab 9.4 %X FEF HE AHP Bkl %z X (254
R BTG Y KU 1A TR

2 HR55%

2.1 EIRIBSSEMAK

KRBT K AR R (<80%), M4l QUEChERS
JEFE, LERE S R AR B BK (<4°C), 2R B4 R A
Bl ARG AT, T LA 11 2% kb 55 7K & A= TR SR 52
[l P e I A 3% ] A 5 790 A 4 P S bk
F s i, AT G T HA USSR (1 RE 77 FLREWR D AR
Vo BEBR LI G 1 HR I R 45 A T K MgSO,, i
ATHRAK I - R AR B o B 35 01 AT B ka2
Jo7K MgSO, L5 U H, 5] 50 8ORE i, i Je 2GSk A ],
254 DR

S B R FE TR AL 23 R 25 S o #1625 75 AR
2 KB %EL T A QUEChERS W B30 B AL ROR, T8
K MgSO, TEF AL TR ok K BR 2 A K 4 48 S FE i
Aii, B7 1R BRI S i AR . PSA L T LBk
i A SRR P 2 T, L A R T RO A T I
LG BT IR0, B A S AR 5 . PSA HRAN (3
I BRI 4 i A FH AT LA S B A b B i
VIBOCER, gk, 855, Cisle—Rh SRR, BIHA
1 BB e A T T DL R B A R R AR M T W,
AR J535. AW AR SRR S SE T, LLE

®1 RiEEH
Table 1 Mass spectrum parameters
N A} Lt (m/z) .
wEY PR 7 1 [B] /min — ” BEE/V Rl A H eV
BT THT

CAP 5.42 320.917 151.925%, 256.885 -44 -22,-14

FFC 5.11 355.942 335.837*, 184.913 -53 -12,-21

TAP 4.81 353.905 289.874*, 184.897 -57 -15,-23
CAP-D;s 5.40 325953 156.947*,261.916 -43 -22,-14

T * g BB T
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THIEFFELLT 600 mg MgSO, 454 FHiAth 2 Fh 438 b5
204 (D50 mg PSA+50 mg C 5. @50 mg PSA+100 mg C 5.
3100 mg PSA+50 mg Ci5. @100 mg PSA+100 mg Cig)
BRSO . W 1 B, X R B, BEE PSA &
K38, CAP IRk S, PSA & AR E R 5L
(pK)r 514 10.1 Fl 10.9, WHEFR AN F 456 HIE R
PHEF, 382 B 28 401 25 bR b o 9 B I 18 A 2 2k
MREREF, MAGLGEHREAFTEHE FREMN
CAP. FFC. TAP, Wi/b BT k., HE Cis )
Bom, ECER SR TREMBES . BT C HBBIK
PEWBES CAP., FFC. TAP HFHIZER R AEMEIEA, K
Z oW I B AR, s2ue el 38 2 X L B 3R % FFC .
TAP 1Y 52 M 1% &0, S 20k M mAEH G N 600 mg
MgSO,4. 100 mg PSA. 50 mg C;go

120 BHEO BHEQ DHEO@BHAED
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Fig.1 Effects of adsorbent on recovery of chloramphenicol

22 UEHERK

CAP. FFC. TAP W& B EERR, £ Cis H I
H—ENBUKREARE S . ISR RS, Fm
ANFE G ¥R TRERIE S B b &R EE., RA
BEEEVERLRY 73R, PRFF0I IR K A7) A A BILAR LA 1 2% B e
T, FRES BB AL S AR Cog AR ERIERER
RE NI 438, K TR 8 Bk, i+ ESI Fii%
{SORVRFERT RS, TR/, 78— FHARTUR 3t e iy
WRRE K, 0.2 mL/min (PRI 7 A 1Y) 3530 o A T35
FEIEIEINE S50, AT IRAS AT (T A R A% . R i
LY VR Sh A B E ) P AT HLAH L B 22 BT R, W RE S
TR R, SRR AR = UG . YRR
8 uL Ji, WEMEARGE, BLE I HITER, SA R R
Ve 5 uL JERER

WidxF 3 FbE P TR AT, FREERT IR HY
R E TN EEE ., —RBEE hRIE T A

W HA —ERYE, B2 MHEER 0 LIE R ERNM-H) 5
FEF, HORA R AW 5 X (EST), @ —2
J i A A 5 SO B T L, IR A B B 0 (m/z):
M-2. M+2, IR B —AN S F I BE T IE(M-1),
XM T 3R G S A AR, R FAE 35 A
37 WEREHN 3:1. Sl FREmieE, KE—1 1
T, FAMEIERE M-2 1 M+2, HI&R 2 31X
W] 3 AMEE IR T M2 HERJE R T £ THA HY,
2 F U AN TRl 28 ANl ey . st xd 3 Ak G
P I 55 T T 45 WA B T AR, P BT S A R A R R I
RO AT, WS LIS T 3 Mk & el GEr s
WA, BT 3 M AL, LL CAP R,
SFETFHIKEZE Cl, CHO. C,H,0 il NH,COCHCI, £
FRPEEEE, T m/z 257, 194 FI 152 BR85S
WATLIE H, 7E 5~60 eV Rl REfE T, H1 320917 &1
AR 2 LU IR R 3 AN BT m/z 435Ik 151,925,
193.895, 256.885, SEBrAS 2 Y BT i 4% 14 55 T FL A AHAF,
TEPE B 0 = 1 151.925 15 Ry 5 B 256.885 1
EMFET BE, Wil EAEN SRM RER A3
) o i e e T RSV e b ) S T A A . LURIA A& R -Ds
YERRILZR NARPI IS, LA BRI RTFR 5 H AR i 1 R L
AT AT, TR SRR il . M it
FE L FSHAR AN A B S AR AR 2, B A MERA .
2 SHIERLE ORI R ER Jrids, SRR I BH A o ) L
FoaikE, FTLVE 3 Rl AR A K AR ) o 1
AN B 8
23 FHAEFWIE

4 GB/T 27417—2017 { G A6VFE fb2i o b 7 1
INFISRUEAE R ) XA 0T T IR (R 2). £R0 250
0.15~50.00 pg/kg ¥ I I P9 2R MR 2 R R TF 0.999,
{8 FHEL BTSN (matrix effect, ME)HE/A T, ME/%=[(FL It
TR HH 2 Aokl 5 TR B 1 Il R AE )11 100% K 5 58 AR
[ Rf s S X S B 235 A S 125 8 0 S R R AR i 2
PR Ay 55 2 TR SR AN (IME|<20%), ¥{ES TH A%, A
2 BE VL b T A i O AMEE TR ). DU EE
S/IN=3 @K H PR (limit of detection, LOD) A 0.10 pg/kg, UL
S/N=10 1€ & # R (limit of quantitation, LOQ) A 0.15 ng/kg.
CAP. FFC, TAP 7E 0.15~50.00 pg/kg He B /K -3 [l P A [
RSN 85.2%~100.9% . 76.7%~90.6% . 85.3%~96.7%,
W EYNT 15%, fFEHERESK. @1/ SPSS 19.0
A AT 5 22 47 Bt A IR/ B 3 22 )l (least significant
difference, LSD)K 5, L4l IH 22 5700 &4, XA
FEBIRE S [ — I MK SRS R A KR [l — 250k
VA U155 190 A0 2 2 S o W, R 2 SR K 2 e Tk 22
5.2 (P<0.05).
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RT:0.00~10.00
100 5.11 5.10 NL: 8.09E4
@ 80 TIC MS S8-1
@ 28 5.42
= 4.83 4.81
20 8.11
016 071095125140 204 248 304328356 405435 554592 622 665 7.127.417.61311833 853 896926949 9.85
0 05 10 15 20 25 30 35 40 45 50 55 60 65 7.0 75 80 85 90 95 10.0
LR FE T E]/min
s NL: 3.60E4
100 TIC F: - ¢ ESI SRM
ms2 320.917

151.924-151.926,
56.884-256.886]

WA
[\ D 0
(=] S O

ST T

40 MS S8-1
L018034 095 140 1.771,94 248 275292 3213.63 3.97 435461 515] 554592625 673 7.09 74]7.65 811 849863 9.359.499.69
05 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 9.5 100
PR BE I ] /min
NL: 2.31E4
100 5.40 542 TIC F: - ¢ ESI SRM
s 80 - ms2 325.953
= 156.946-156.948,
= 60 61.915-261.917]
E 40 [5.47 MS S8-1
23 (016033 089 138162  2302.462753,043.28 3.6039] 438461 509 | 1549 603622 6757.04733.7.627.93  8.49 8.688.82 926 9.579.85
0 05 10 15 20 25 30 35 40 45 50 55 60 65 7.0 75 80 85 90 95 10.0
LR BRI ] /min
. NL: 1.77E4
1001 81483 TIC F: - ¢ ESI SRM
a 0T 1% 896.154,398
S 6o A8 80.873.289.875]
= 40} MS S8-1
= | 4.89
28 0.160.34 0.71 1.06 140  1.892.15246  2.923.21 3.56 3.9]4.12 4.61| [4.945085.59 5.926.166.46 6.65 7.127.317.60 8.058.25 8.67 8.99 9.289.58 9.95
0 05 10 15 20 25 30 35 40 45 50 55 60 65 7.0 75 80 85 90 95 10.0
PR BRI E] /min
NL: 8.09E4
100 1510 TIC F: - ¢ EST SRM
sor D o84 914
60t ‘ D ahs sy
= 40} \ MS S8-1
- 28 (016048 097125140 204 248 2.92 326 363 405436 *8! | 526552584621 665 712 761 798833853 896 9.289.589.85
0 05 10 15 20 25 30 35 40 45 50 55 60 65 7.0 75 80 85 90 95 10.0
LRI ] /min
B2 BHPERE S BB T g
Fig.2 Ion flow chromatogram of positive sample
Fz2 FAEFRIENHEXSH
Table 2 Relevant parameters of methodological verification
i 5 CAP FFC TAP
g 7.
ﬁ/liﬁ?jfjf 0.15 25.00 50.00 0.15 25.00 50.00 0.15 25.00 50.00
ng/kg
IR /% 85.2+£1.287° 93.5+0.70%°  95.4+£1.45% 76.7£0.96™ 89.2+0.87% 81.3£1.22%° 94.6+1.34% 86.3£1.56% 89.1x1.59"°
HEMW RSDs/% 2.9 4.1 12 23 4.7 33 6.0 23 6.5
MEs/% 19 17 17
ISR /% 91.3£1.25% 94.3+1.09%° 100.9£1.02*" 80.5+£1.58" 84.1=1.20™ 80.4£1.51% 96.7+0.84" 85.3+1.21% 89.6+0.13"°
B
o RSDs/% 7.1 4.3 1.6 3.0 5.0 1.2 2.8 1.6 3.2
[2]8]
MEs/% 14 15 19
ISR/ % 93.4+2.53%° 97.7+1.32% 96.8+1.015 82.6+£1.39%" 85.4+£1.02°" 84.4£0.95" 94.3+0.96°°* 88.0£1.22*° 90.4+0.817°
K= RSDs/% 3.2 8.1 4.0 2.8 2.6 5.1 1.6 4.9 1.3

MEs/% 13 16 18
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et 5 CAP FFC TAP

FTKCZ /% 89.8+1.34%° 90.4+0.91° 96.2+0.915 86.8+1.32"° 90.6+0.98** 87.2+4.47*° 93.2+0.58“* 89.0+0.89"° 89.8+1.06"°

it RSDs/% 1.6 3.5 2.9 1.2 8.5 1.0 4.4 5.8 1.8
MEs/% 15 8 16
515 5 7% Y=7.005¢ *X~1.355¢ 2 Y=1.134¢*X+2.15¢? Y=1.877¢’X-1.266¢*
MK REC) 0.9992 0.9990 0.9996
LM F/ (ng/kg) 0.15~50.00
LOD/(ng/kg) 0.10
LOQ/(ng/kg) 0.15

B A LA RE F AR AR BIRE R 2 5 B, NS FRMCER R — b & WA TR IKOE T 122 5 8 24 (P<0.05); HHXF
FREM 2 (relative standard deviations, RSDs).

24 BIER PRI L RN B G I (RS 1, R

FErfr, 2R i TR 25 5 SR o [ BB B I st iifn | fefn | figdn | fea, Y
SR EYC R T 40 RO Kt H A L AR Rz B (RS IRAR . JRFRINR, (RS PRI Pl (12K
W5 B HE R 5 RS S HE T B B AN S 32 3 0 2018 4F WRDL . mf . 4k FHAE, (BEED)RSME . MOME. #9894, nJLIAIR
5 2022 AEIRAIL Erdheh 3 FIBEIIESZ sk B sty PPRRRE IS AR AR, BRI ACBLER 225
IR, b, AR F R RS R (B 1) B, ABAgRMELZ 5% BRE O DR AR S AR R Y, T RAYH
B R ERONLAIZLEY (RPN, 15, RSEONLAIEL (ml  PRIEAHUBUIR SR IE, ST IR PA A FUSEAE

#z3 2018F18F2022F 6 BFRARTRP IMERKHIER

Table 3 Detection of 3 kinds of animal residues in edible agricultural products from January 2018 to June 2022

ioal pUgE| TS LRI EiiR7 4 R AR K H /% % A8 8 /%
W 1832 4 0.218 30.769
BRI 201 3 1.493 23.077
BN 855 0 0.000 0.000
CAP BRI 393 0 0.000 0.000
K7 2495 6 0.240 46.154
fif 2 770 0 0.000 0.000
A1t 6546 13 0.199
wA 1635 1 0.061 2273
R 136 5 3.676 11.364
BN 695 2 0.288 4.545
FFC e 140 1 0.714 2273
KT 785 10 1.274 22.727
iides 1681 25 1.487 56.818
A1t 5072 44 0.868
HIA 312 0 0.000 0.000
F R 89 0 0.000 0.000
BN 197 1 0.508 25.000
TAP BRI 160 1 0.625 25.000
KT il 597 0 0.000 0.000
fitf 2 415 2 0.482 50.000
A1t 1770 4 0.226
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2.5 KUBEPEM
251 I BEREMBER

K 2018 47 28 2022 A A AL & 7= i T B R 25 )
P XS IEM1EN BARZ G K2R Dy Fks s e
Doy VERHENI 2 AN [) 2459 BN AR 5 B B8 A R G 0 Ak
LR i, WBE T IR 2 PR B TR 2 2
i [ 4t Fg e
2.5.2 MW HE 5

AT A A R R 0 — IR Y R R, R
XA . ) ay R 1 NEIZEE § SRR g R
KN ay=1/ay; (a0, a=1)o HERHTEL 1~9 RUBE, Horp 1,
3050 7. 9 IRORES | ANMHER IS j MR FEEE . B
B RONES . EW RS, gaxtE, PEEBEE RN
R i 5 j WA T I8 AT R ] AR R 38 D) 2%
FIARIZ S 2558 XS G ROFIRIERE 1,20, A1),

VLR JE 25 259 5% B 1 2 R o B ke 1), AR e o
HAL AR EAE 1~6 . KR Max u—=0.03615, Max
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Table 4 Scaling values of the criterion layer
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Table 5 Total ranking results of FFC
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