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Simultaneous Determination of 85 Acid Synthetic Pigments in Sauce
by Liquid Chromatography Tandem Mass Spectrometry

LIN Zihao', MAO Xinwu', ZHOU Qinggiong', CUI Shibo?>, CHEN Yuzhong', QI Ping"",
QIAN Zhenjie', ZENG Wei®

(1.Guangzhou Institute for Food Control, Guangzhou 511400, China;
2.School of Food Science & Engineering, South China University of Technology, Guangzhou 510641, China;
3.Waters Technologies (Shanghai) Ltd., Shanghai 201203, China)

Abstract: A high-throughput liquid chromatography tandem mass spectrometry method was developed for the determi-
nation of 85 acid synthetic pigments in sauce. The acid synthetic pigments were extracted with methanol, purified with C,,
and diluted with water. Subsequently, the sample was analyzed by liquid chromatography-tandem mass spectrometry under
multiple reaction monitoring (MRM) mode, and quantified by external standard method. The results showed that the
method had a good linearity in the range of 10~1000 ng/mL which correlation coefficients were greater than 0.99. The
detection limit of the method was 8.08~885.2 pg/kg, and the quantitative limit was 26.94~2950.7 ng/kg. The average
recoveries of synthetic pigments from spiked samples ranged from 70.2% to 116.5%, and the relative standard deviations
were between 0.1% and 15.0%. This method was applied to analyze 50 batches of sauce such as tomato sauce and chili
sauce, acid red 13 and acid orange II were screened out. The method has strong universality, wide range of detection
objects, short analysis time and high sensitivity. It is suitable for the determination of 85 acid synthetic pigments in sauce.
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1.1 MRS5S

FlE, Q. BFiREL . oRes  igal, 2E
Thermo Fisher Scientific 2\ Fl; 0.22 um 5 DU 2 4
VBN LGSR AN RS PR F 5 vk (Ll B
99.50%) . A TLL(LIFEE 92%) . BRPELL 60, BRPERE
10, H %8 (Sl 90%) . 283 2R, 4545 2B. IR
PETE 17, BT 2B (4l 93.0%) . BRTELT 13, iR
PELT 17, DEGREN . LSS 6R. BRIELT 265(4li i
95.0%) . FRMELT 87 (4l 90.0%) . FRIELL 52, etk
249, TRMESR 34, MR R4 9. FRMELL 88, MRME4LL
02( 4 JE 85.0%) . BRIELL 94, BRIELL 151, H I
8. BRIEME 6. BRt:LE 50, MRMEWE 92 HRIELE 16, IR
PERE 20 ST FF. BUERS G TRPELt 9. TRMAE
17. B2 M W 83. & Pk W5 90. MR M & 27( 4l &
75.0%) . BRPES 1(2l ) 97.0%) . BR M2 36( 4l &
98.0%) HAS TCI A HE]; BRIELT 44 FRIELT 66(4l
JE 60%) . FISRLT (213 98.0%) . FRTELL 71. AN EHLL
3R, MRPETE 9(LlEE 95%) . MRMEEE 7(4liEE 40%) | 1R

PELT 50(4HE 60%) . FRM:RF 8(ZHE 65%) . MRMEWE
113(40F 50%) E[E Sigma 2 wl; BRE4E 3. HI 3L
P& (4l)E 98.0%) . FRITELE A(Ll)E 97.0%) . FRITELL
289, ERME 2% 27(46F 98%) . BRIM:WE 3 fHE CNW
N B B (AEEE 90.0%) | SHTLL (41 92.0%) | i
Wa (AHE 89%) . IRARLR(SHSE 94.9%) . AINAELT. SX (4
J¥ 90.5%) . FRtEdE 1 (2l 100.0%) . FRME# 114l
B 74.6%) . TRTESE 9(4liFE 72.0%) . R 62(4li
FE 91.6% ). FRPHE II(4liEF 94%) 7%= Dr.Ehrenstorfe
GmbH 25wl BRMELT 33, RTESE 41, &AR4T 105 35
El IL 285\ Fe M 14 (S0 98%) . BT 49(4tiE
98%) "1 damas-beta /Ny F]; BRI 7. L FEBBLT

3£ [E] Chemservice 2~ Fl; &% 37 32[E Santa
Cruz 2N w); BRYESE 210 B ok b B BR
N MESELL (W 0.5 mg/mL) . HAE 41 (e )&
0.5 mg/mL) | 32 (M E 0.5 mg/mL)  H[EIHEE
PSR P ER LT (MR EE 1.0 mg/mL) | FREFLL (W)
1.0 mg/mL)  JULEVE S S SRR EY) T ARAT IR 34T
N BRPELT 26(2EFE 96.0%) . (Al # S, £ 4h B
1(4lEE 96.0%) . FRPELT 1 (4l 98.0%) . #E#: TV (Hit

5. BCBJ7871V) . BgME4T 73(4liE 97.0%) FEH
FLUKA 2\ ] BRIEWE 41 (453 98%) 45tk

SO A BRASF]; e . BMGESE 50 HERAES 1
)N 3R LA R AGE T A =l .

Waters Xevo TQ-S 8 =7 R0 AH (23 - 5 BE B 3%
1 FEE Waters 2\ 5] ; M37610-33CN JE iR IR % 1R
4%%  2E Thermo Fisher Scientific 23F]); BSA2202S
B, RF  fE[E Sartorius 23 Fl; Allegra X-30R ¥ 1%
Bl SEE D sa S RIRFFAH]

1.2 L7

1.2.1 HrRuEFsmmEcl]  ArEs . BRIELL 33, 4
1. EFWE 37, BRPESE 210, BRPESE 9, BRI 4L
289, FRTELE 41, ERTESR 34, BURLLL 49, Fath4r 92,
BRMELL 94, B M4 105, BRMEWE 83, MR TEWE 90 &%
15 RS9 HERRFRER 0.05 g ARvfEsh, F R s fi o
ERZE 10 mL, 153 5.0 mg/mL BIPRAERE 45 T2 HL
WG A A% b ME L VS MR, P TR OB AR R, A5 B BE

100.0 mg/L MHEEARETEIE 1.

HAMbEY): MEFIFREL 0.05 g ARdESh, FH A B
fRFIFEZEZE 50 mL, 155 1.0 mg/mL FIHRIENE
F WGE B AS-bR v S TR, FH R SRR e, A5 B MR B Sy
10.0 mg/L MIRAFRAET B 2,

1.2.2 FESHETACEE  AEGHFREX 2.00 g A0 CRE i 2
0.01 g) B T 50 mL B.0 4, I A 10 mL g,
FhHE IR PR IR A #5 LW HE 5 min, LA 10000 r/min &5
2O 5 min, 58 FIEWG FREH 10 mL F s EE A2 HR Y
—IR, I FIER. B2 mL HERET 5 mL BE.L5E,
JIA 200 mg C, ¢ #AEF, Jigd 1 min Jiw, 10000 r/min
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Bo.0 5 min, 52 HREOR 1(RL 1 g A FREE, B R
10 /%) WEHR 1 mL $2HUGK 1, JHKFiBEZ 10 mL, 15
FNFEIBOR 2(LA 1 g S IEHE, R RE 100 %), SR
JEARFIME

1.2.3 S 2%

1.2.3.1 g @iffk: ACQUITY UPLC HSS
T3 (100 mmx2.1 mm, 1.8 um); AE1E: 40 °C; FEAEER
fH. 2 pl; Wik : 0.4 mL/min; s AH A A& 5 mmol/L
LR K VST, T sh A0 Bk FH B ; BR RS : 0~1 min,
2%B; 1~15 min, 2%~95%B; 15~18 min, 95%B; 18~
21 min, 95%~2%B?,

1.2.3.2 JRigsEM B EST; AmSs 21
&SR 150 °C; 2 R W AR =X B AN | RN
2.5 kV; B FIIRE N 500 C; BEH < mE N
1000 L/h; #EfL SN 150 L/hs flffsE < GRS ES
> 0.05 MPal*l,

1 85 FRMOEMNRIE

1.3 R

J7 1 B A2 M R RN R g Y4 6 W EE A2 15,
SR Excel 2016 FHATERFEEE . 430, (A5 REE
A4 MassLynx 4.1, BUHE /#4444 TargetLynx
3.12,
2 BERESH
2.1 FUEFMAERK

SNBSS 1.0 pg/mL 851 & PR fEss
W, ANESERE A kS L S ST FE .6l
AR . #EFLHBRSESH, SNSRI BT
FRMEE S Z AN S G, FE B B AR i v 8
Uf, B PSS U R F A [M-mNa/K+nH] ™™, Hfif
BN 1~4 A5 X T80 4N L &9, BRAeE
JE ANERAD, BTSSRI S Ak T 1A X
T =4l FER A, B IESS ISR D R R
FEN S _E— B T

E 211

Table 1 MS/MS parameters of 85 acid pigments
5 & R BT BB (m/z) TET(m/z) FFEHRE(V) RAERE R (V) £ B4 1sf ] (min)
1 Frigis (B [M-3Na+H]* 197.9 106.0°/79.9 50 20/25 2.99
2 Rtk 9 (S [M-2Na]* 177.6 171.07/156.0 30 15/15 3.00
3 e (e [M-3Na+H]* 271.5 172.07/182.3 20 15/30 3.20
4 BESRLL (S [M-3Na+H]* 268.0 142.2°/228.3 10 35/15 3.51
5 findi e [M-2Na]* 209.9 155.8'/177.7 40 20/15 3.95
6 BWES A [M-2Na]* 313.0 233.07/296.0 50 20/20 4.01
7 k% 3 A [M-Na] 438.1 318.0°/254.0 20 25/35 432
8 il [=Ean s [M-3Na+H]* 268.0 206.2/79.8 20 10/40 4.43
9 FRELT. 60 s [M-2Na]* 276.0 165.7°/151.2 20 20/20 4,52
10 ISR EE HHR [M-2Na]* 2152 183.4°/161.7 40 15/20 5.02
11 FrR PR 10 A2 [M-2Na]* 203.0 150.3"/145.1 10 10/30 5.09
12 i bE£133 A2 [M-2Na]* 210.5 157.97/79.9 10 10/20 5.11
13 H 5 %% s [M-2Na]* 202.9 171.1°/206.1 30 15/25 527
14 RS 6 A2 [M-Na] 293.1 171.2°/156.2 50 20/30 5.58
15 TRl (S [M-4Na+H]> 388.6 185.2°/291.1 20 35/25 5.59
16 i 7 A2 [M-2H]* 260.0 158.2°/171.5 30 15/20 5.72
17 HARF IR A2 [M-2Na]* 211.2 158.7°/80.0 10 15/25 5.91
18 AR E 2B A2 [M-2Na]* 233.6 158.47/126.7 20 15/20 6.08
19 [izgézAN| A [M-2Na]* 231.4 179.2'/158.1 30 10/15 6.14
20 FRPERE17 A2 [M-2Na]* 252.0 170.87/107.1 40 15/30 6.29
21 PR A2 [M-2Na]* 2252 217.8'/136.2 30 10/30 6.38
22 FRTELES0 J5 BBk [M-Na] 553.3 510.9'/495.8 50 25/40 6.82
23 BEWEEL2B A2 [M-2Na]* 246.8 179.17/158.1 10 15/20 6.85
24 FRVETE 92 A2 [M-3Na+H]* 3135 273.5'/297.0 40 10/20 7.20
25 W37 (B [M-3Na+H]* 313.4 273.5'/297.2 40 15/10 7.20
26 [irgAN K] [ [M-2Na]* 227.9 207.2°/207.0 30 15/25 7.41
27 ftkerd4 (B [M-2Na]* 227.9 150.3'/145.3 10 10/30 7.49
28 k4126 (B [M-2Na]* 216.8 143.1'/150.5 20 15/15 7.60
29 WAL A2 [M-2Na]* 227.9 170.27/221.2 30 20/15 7.86
30 Az LR e [M-2Na]* 381.1 170.17/340.9 10 40/15 7.94
31 fistker17 (S [M-2Na]* 228.1 150.67/136.6 10 15/25 8.05
32 St TG [M-2Na]* 373.2 170.27/333.2 50 35/15 8.09
33 fRAgLISX (e [M-2Na]* 2172 170.2°/80.0 30 15/20 8.15
34 WM A [M-2Na+H] 330.9 286.97/285.2 40 20/35 8.22
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Hk1
s &Y e eS| BT BEEF(m/z) FEF(m/z) EREHE(V) R RE R (V) PR B B 1] (min)
35 fRtESE16 7B [M-Na] 593.2 469.3°/513.1 50 45/30 8.24
36 RS 20 A [M-Na] 326.8 170.7°/247.2 40 25/20 8.27
37 S 6R A [M-2Na]* 236.0 158.5°/126.7 40 10/20 8.28
38 HALI3R A [M-2Na]* 223.9 136.6"/150.2 30 20/15 8.30
39 ZHEHFF 7B [M-Na] 515.2 435.3/406.1 50 30/35 8.39
40 PP LA [EEES [M-Na] 304.0 156.2°/288.2 30 30/30 8.74
41 L1265 [EEES [M-2Na]* 294.2 235.1°/157.2 10 10/15 8.97
4 k2173 A [M-2Na]* 2552 150.3°/241.3 10 10/10 9.02
43 [z} J5 e [M-Na] 543.1 419.27/463.3 40 45/35 9.03
44 FRIEL150 KIS [M-Na] 529.2 405.07/449.0 20 40/35 9.13
45 FRPELRA J7 B [M-KT 571.4 491.47/79.8 30 15/40 9.26
46 FRIEL187 IR [M-2Na+H] 642.7 518.87/440.9 10 25/30 9.33
47 AR 14 A [M-2Na]* 287.9 221.07/247.9 40 15/15 9.44
48 fRPELL66 A [M-2Na]* 511.1 156.2°/276.1 10 45/25 9.45
49 fRTEZAL A [M-2Na]* 285.0 163.9°/239.2 30 15/10 9.52
50 KISRLT A [M-2Na]* 325.1 152.3°/81.0 20 20/30 9.53
51 [izgéae 75 ek [M-Na] 559.3 479.0/435.0 20 30/45 9.53
52 fiRtEers2 IR [M-Na] 557.3 433.0/80.0 20 45/40 9.56
53 PR TEREIT A [M-Na] 3269 170.7°/156.2 30 30/30 9.57
54 AR G A [M-NaJ 326.9 206.87/235.2 20 25/20 9.61
55 MRTEM210 A [M-2K]* 429.4 284.2/317.0 50 20/15 9.81
56 IV fHE [M-Na] 352.0 155.9'/79.9 20 30/45 9.96
57 M tksk 9 J5 e [M-Na] 701.3 170.2°/260.2 20 45/40 9.99
58 IREELT HI7S N [M-2Na+H] 834.9 662.8°/536.9 50 35/30 10.11
59 FRMEE8 A [M-Na] 340.8 184.6'/169.8 40 20/35 10.17
60 FRPEE 11 AR [M-Na] 357.2 236.8°/207.8 20 20/35 10.18
61 e TR B [M-Na] 667.6 561.0"/481.0 10 40/40 10.24
62 FR P36 AR [M-Na] 351.7 155.6'/79.7 40 25/45 10.25
63 [irgezAwal AR [M-2Nal* 269.0 136.7°/209.8 20 25/15 10.49
64 FRE£1289 M3 [M-Na] 653.2 572.17/79.8 30 40/45 10.62
65 PRtk 5549 7B [M-Na] 710.4 169.6'/260.1 10 45/45 10.76
66 ftE4R41 Jolies [M-2Na]* 304.1 79.97/264.1 10 25/15 10.78
67 %29 H3IS [M-Na] 589.3 185.27/544.1 50 40/40 10.79
68 Ftti41 TR [M-Na] 464.1 369.9°/400.0 50 45/35 10.85
69 R4 34 TR [M-Na] 5773 497.27/417.1 40 25/40 10.97
70 RtELT 9 A [M-Na] 3772 220.8"/205.8 40 25/35 10.98
71 bt 2427 TR [M-Na] 4212 80.0°/341.1 30 35/25 11.03
72 LT 88 A [M-Na] 377.1 221.1°/142.7 30 30/25 11.09
73 RS 17 [EE-ES [M-Na] 355.0 207.1°/206.5 20 30/40 11.16
74 Pif£149 A [M-Na] 377.1 269.2°/206.1 50 25/20 11.22
75 FRIEL192 H3Ie S [M-2Na+H] 784.7 658.7°/660.3 30 30/30 11.31
76 e 62 Jeliies [M-HJ 399.1 315.7°/225.1 50 35/45 11.47
77 LFEBELT IR [M-K] 674.7 520.6/646.5 20 35/30 11.47
78 FRIEL1.94 H3IS N [M-2Na+H] 972.7 674.7°/737.4 30 35/40 11.73
79 BML105 HeAA [M-2Na+H] 972.7 674.87/892.6 40 40/30 11.73
80 R 83 75 ek [M-2Na]* 802.5 170.0°/602.3 30 65/45 11.91
81 R 90 5 ek [M-2Na]* 830.3 170.0°/644.3 50 70/45 12.08
82 113 A [M-2Na]* 317.4 155.97/80.0 40 35/35 12.27
83 fabELT151 A [M-Na] 430.8 274.6'/155.7 10 25/40 12.35
84 B8 A [M-NaJ 506.9 344.87/318.1 40 25/35 12.43
85 iatag27 B [M-2Nal* 330.2 79.7°/308.2 10 30/25 12.63

T fURER R T

22 BIEFRMAHRKL PALHE AR I Sl AR e S s e i 2 b ER BB RO s Ak S
H TR (3R 22 e MR A B T RS ), P PR BE ORI R 252X T 100 ng/mL
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Fig.1 Comparison of response between two mobile phase

PRUEEAE H -5 mmol/L 2R 4 A1 FH -5 mmol/L
FA R PP R SIAR AR R N 2B N 5 O, 45
FBH, KERTACEWITE R -5 mmol/L ZFREZM sl
AR FR T e g0 3 s v (OLIEL 1), BRIk, ARBFSE R
JHFEE-5 mmol/L ZPREAF s, 85 PRt
ERAETFREWE 2 PR,

100
S
Y
iy
7
juang
=

ol Ll

0 200 4.00 6.00 8.00 10.00 12.00 14.00

] (min)

K2 85 FhRTE R A EE TR
Fig.2 TIC chromatogram of 85 acid pigments

VAL B I [a] e/ NATASS B X B, B4 T 1, 2,
4. 6. 8, 10 pL A [AHERR IR 0T (i Igede 7Y (Y 52,
LR 3 Fron. HBEFERAE 4 uL DIERT, ki
TT Ui BB 2 09 53 3L, BB D A um g 500 300
I, AWFFERESE 2 pL AR BERE
2.3 HIALIEF AR

H TR B IR s, AL RIS, SR BRI P
A REE Y ICHEHA, 18T i R, (A 4

FOAR S e A B a5, DR b R R ST i A 7Y
B45o 4L RO P i 7E—20%~20% 14 9 [FE] PN 28],
AT AT R SRRV 5255, IEARAFE RS S . THBR
FEJTRSON H UL 7 A B il L oebm o . SR FH N ARik
REHSE ., HH TEMFISEZE, Bl E BT 246
TR TR (2R SR 2 INARPE /D, Xk AT
HORIATET . ik, A5 LRUE R SO Y T
T, SR RS IO R E 7 2 REAR L BT R400, o
5 DASR IO 1 FNHE B 2 AR 790 C A o il 2%
R X (B/A-1) <100 T4 35 Joi %4 v, He e
B LT, A AR Tl thZeibe. 45
KI, YFBEAEECH 100 f5ET, ZEFTRON A T B R
TRECE 4), [FIES 100 755 R I8/ 1 75 57 2500 11
T4
24 FEFITHME

e 85 P ZRIR A AR UEIE I ] il R AR B (Fy
B, B4l 33, AR 1L BFIEE 37, BR kR
210, FRIPELE: 9. MRTELL 289, MahLk 41, MRTE4E 34,
BIURLLT 49, BRITELT 92, BRTELT 94, B4 105, iR
PE#E 83, MR PEHE 90 ZiM:iu [l 100~1000 ng/mL,
HATH 10~100 ng/mL, DAJF M EE A AR R, T
YA BRERSTE 4R, 25 3Rk 2 s, LMEE tt
(S/N=3) 115 85 Fhta F iy i B, A tH BRAE 8.08~
885.2 pg/kg Z [A], & 3 PR 7E 26.94~2950.7 pg/kg
ZI8] o HE BRI EG N A PR, B AS 3R, LA
(25/2.5 mg/kg) . #1(10/1.0 mg/kg) . 1K(5/0.5 mg/kg)



MFEE A WO R IR IR I VAR o 85 FPIRIE & il (0 28

- 275 -

43 % 5 5
3.05 3.03
S W
i i
4= =
™= ™=
junag o
= =
0 r f { r 1 0 T T r .
2.00 3.00 4.00 2.00 3.00 4.00
I [i] (min) i 1E] (min)
2.95 2.89
100 7 4L 100 - 6 uL
S S 3.04
i ] 3.03 i ]
i i
= =
> ™=
junag o
<= <= ]
O T T T 1 0 T T T 1
2.00 3.00 4.00 2.00 3.00 4.00
FFA] (min) B (A] (min)
2.83 2.77
100 - 8 uL 100 - 10 uL
2.85
s s 279
= W
i i
= 3.03 =
= J\ = 3.04
O T T T 1 0 T u\ T 1
2.00 3.00 4.00 2.00 3.00 4.00
FFA] (min) FF(E] (min)
P13 A [ AR o A A (0 3 U ) 20
Fig.3 Influence of different injection volume on tartrazine
= FiRE1018 « FiBE100£%
R I
S 20 oo T f";"*; """""" g 20 o RSN N
B 0 # * **** . : * '*r :‘; i:x* o N 0 * . " i s o ﬁ: *';*: -
% 90 Jo o . :%%.:Hf** j‘?é T “*v""“**:"::m:”?**
i ** % ‘EE’
B 5o e Hemeanneas Eo o 1
—100 T T T —100 T T T T T
2 4 6 8 10 12 2 4 6 8 10 12

{4 BE SR (min)

{4 BEHSFTR] (min)

Kl 4 ke 10 5588 100 53RN i

Fig.4 Comparison of matrix effect between diluted 10 times and 100 times

2.5 SCRREE@AETI

FHRSCYG 7, XTI B N . PGS ST
Hep b 50 HERBEA TR, 7E 2 HLUAE FL i B iRt
2113 FRMAE 11 A28 IR AR (3R 3), (HE &

3 A B KSR [mIAGREs . 2 S0, 85 F
TR PEAZE I IRl 70.2%~116.5%, FHXTARHER 22
R 0.1%~15.0% 125 AR AN 81 42 P B4, T 2

H H AN >R



- 276 - B Tk B4 20224 3 A

K285 FHRMEORARIEL R MSCRE KR 2w BRAN R

Table 2 Linear range, correlation coefficients (r), limits of detections (LODs), limits of quantification (LOQs) and recoveries of 85
acid pigments

—_— e n . Rk ik Rk

it %@fﬁ IR jireaa jﬁkﬁ ﬁgﬁf) UG AERE IR AR G AR

(%) W2 (%) (%) M2 (%) (%) M2 (%)
P 100~1000  y=419.75342x+13293.96176  0.9904 15249 50831 1158 49 107.3 2.4 106.4 3.1
FRTERE9 10~100 y=1165.76324x+849.26566 0.9967 3815 127.16 101.6 1.1 113.1 0.8 92.7 3.3
B 10~100 y=586.84034x—560.03503 0.9936  30.80 102.65 88.0 3.6 90.9 29 729 122
BERLL 10~100 y=562.21137x-924.83450 0.9906  14.08 4693  93.3 1.6 93.8 1.1 83.3 4.9
BEE 10~100 y=134.05458x—255.30849 0.9924 6582 21938 77.8 5.9 76.1 33 79.0 8.5
S 10~100  y=21827.42298x—4475.72304 09947  10.46 3488  90.6 42 106.6 0.4 94.7 2.4
FRTE5E 3 10~100 y=3271.87798x+904.34590 0.9988 1490 49.67 101.7 29 103.8 11.6 822 13.6
LY IEa 10~100 y=558.85611x—494.82490 0.9980  29.42  98.06 104.1 1.5 97.3 4.7 87.0 11.1
FRPELL60  10~100 y=1199.9715x-213.73797 0.9993 2253 7509 942 1.7 89.6 5.4 83.3 7.7
WDk 10~100  y=6247.77427x-3947.52115  0.9996 2697  89.90  107.6 0.1 101.5 0.2 93.3 6.5
FRPERE10 10~100 y=160.59832x—184.67970 0.9973 4578 15259 914 10.5 98.4 8.6 104.8 11.6
FRPELI33  100~1000  y=169.90660x—1126.83787 0.9982 62248 20750 94.8 0.3 932 0.1 93.3 5.9
H& ¥ 10~100  y=4253.86766x—5537.11732  0.9961  27.76  92.54 988 5.9 99.1 0.1 98.4 1.8
RS 6 10~100 y=2865.52589x—961.02528 09996  11.05 3682 924 29 106.5 10.2 100.6 24
Al 100~1000 y=174.87205x-901.71077 0.9980  793.66 26455 714 9.7 80.7 0.9 73.4 72
RRPE57 10~100 y=67.41726x+73.80884 0.9973  140.76  469.22 1123 10.0 98.8 10.8 107.7 7.6
FEAEFOR  10~100 y=240.13601x+200.63802 0.9987 11439 38129 98.8 11.0 100.6 9.8 110.5 10.5
AEF2B 10~100 y=801.04175x+76.55551 0.9997 4549 151.65 789 4.6 114.5 0.1 108.2 4.4
[ivdcEan| 10~100 y=481.16256x—116.68974 0.9975 4748 15827  93.0 4.3 96.2 5.4 93.8 6.1
FRYERI17  10~100  y=10635.01818x—-11012.86251  0.9964  12.16 4052  89.9 0.2 94.8 0.5 95.8 9.2
AN 10~100  y=1766.55337x-2259.23950  0.9914  36.94 123.13  90.4 1.4 91.5 1.6 78.7 113
FRMEARS0  10~100 y=55.32164x+27.40617 0.9975  98.82 32942 110.1 12 106 11.6 94.4 132
BEBEELI2B 10~100 ¥=99.85972x+13.80873 0.9935 14385 479.50 953 13 98.3 9.5 103.7 8.4
BRPEWE92  10~100  y=1620.34499x-3042.96129  0.9939  49.02 16339  89.1 9.1 85.6 2.5 72.1 11.8
BORWE3T  100~1000  y=878.57610x-21684.12771  0.9942 33898 1130.0 883 8.3 82.8 2.3 79.7 12.3
FRYELT13 10~100  y=11401.29157x+1275.58866  0.9999  16.18 5395 895 3.8 97.9 8.5 88.0 15
FRTELT44  10~100 y=340.45100x-211.24931 0.9982 4377 14591 914 49 90.7 0.1 99.2 12.6
FRTELT26 10~100 y=105.08363x—180.38596 0.9960  121.10 404.01 111.8 1.1 91.3 2.3 100.7 133
BAEEL  10~100  y=1088.82710x-1714.86761  0.9925 3127 10425 89.1 11.8 93.5 2.1 86.8 5.8
i 22 10~100 y=762.02013x—477.29113 0.9933 5539  184.62 104.5 4.4 103.3 9.1 82.6 3.4
FRYELL1T  10~100 y=122.89447x—125.66492 0.9988  131.33 437.78 103.3 13.0 79.8 52 109.2 7.6
ek 10~100  y=4002.75902x—4809.19018  0.9964 4021 134.04 940 3.4 111.0 133 93.4 2.4
JEIRLISX  10~100 y=390.43358x+172.95286 0.9967  63.56 211.88  95.5 10.4 109.7 2.5 105.3 7.5
POLR  10~100 y=2029.02871x+573.12887 0.9984  41.02 13673  98.3 0.7 101.1 6.1 104.5 0.6
FRPESk16  10~100 y=332.49546x-98.50748 0.9997 6837 22791 89.3 15.0 84 7.1 93.3 2.4
FRYERE 20 10~100  y=5475.73159x+16148.51213  0.9906  33.92 113.05 995 8.5 106.3 7.1 88.2 14.5
IHWESE 6R - 10~100 y=352.22884x-209.59916 0.9928  100.07 33355 949 149 95.3 25 94.0 6.3
WFRLI3R - 10~100 y=649.50980x+125.24164 0.9996  103.50 34499  90.9 1.9 108.6 32 104.3 8.0
ZWHFHFFF 10~100 y=532.92910x—228.74751 0.9976 4822 160.74  94.8 123 100 9.1 90.6 3.4
B s 10~100  y=27680.55735x—38547.59789  0.9969 2459 8198  101.6 25 101.8 22 88.7 122
FRPELI265  10~100 y=655.27716x—349.59825 0.9985  97.97 32655 99.1 1.7 94.7 0.2 87.1 7.6
FRMEL173 10~100 y=540.57088x—507.99513 0.9938 13044 43480  88.5 6.7 99.1 1.4 97.5 10.1
[irgea| 10~100 y=1134.63730x—1.25066 0.9976  53.50 17833 100.4 2.9 96 4.9 99.7 42
FRPEZIS0  10~100 y=272.27449x-252.93147 0.9987  92.68 308.94  92.6 11.1 91 4.9 97.8 24
FatEERA 10~100 y=475.80571x+269.22426 0.9943  94.65 31548 102.9 7.3 108.3 7 99.9 4.7
FRPELI8T  10~100 ¥=595.30367x+99.95480 09970 7326 24421 918 1.5 96.1 1.8 95.7 3.7
FRPERR 14 10~100  y=13524.13274x-5800.62123  0.9973 3136 10454 853 22 90.5 10.1 82.5 14.6
FRYELT66  10~100  y=2623.84379x-2924.91568  0.9969  40.01 13337 934 6.1 91.1 0.6 93.1 3.6
[irde S| 10~100 y=553.63382x—348.03812 0.9984  92.64 30881 757 3.7 89.4 6.3 99.6 7.4

RIRLL 10~100 y=886.19997x-653.86795 0.9943 59.73  199.11 95.5 8.4 92.4 9.1 95.9 8.3
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(%) W2E(%) (%) W2E(%) (%) W2z (%)
RMEE3 10~100 y=4209.58253x—702.33371 0.9984 2419  80.62 942 33 104.1 3.7 99.1 53
BRPEZLS2  10~100 y=332.13625x+284.76560 0.9968  133.15 44383 1105 143 104 0.2 9.5 4.1
FRVEREIL  10~100  y=15472.87341x-563.41077  0.9998 19.57 6524  101.0 0.3 90.8 2.7 92.4 4.8
BAERE G 10~100  y=28399.43170x-8085.22028  0.9993  14.53 4843 1003 3.6 91.8 2.1 9.5 8.6
FRTEM210 100~1000  y=80.90117x+1616.49951 0.9940 88520 2950.7 759 7.6 97.5 122 101.0 7.6
RV 10~100  y=39978.93219x—67914.83647  0.9956 835  27.85 106.1 7.1 101.2 8.7 9.5 9.4
BRTEZR 9 100~1000  y=146.35189x+1097.94132 0.9991  375.80 12526 111.0 1.1 107.9 12.7 100.1 10.1
TREELT 10~100  y=1531.56882x—1493.63090  0.9983  57.14  190.47 883 1.1 93.1 7.8 93.5 0.9
TRTERES  10~100  y=14245.34852x-10143.37898  0.9995 2533 8443 927 3.1 94.0 9.1 84.6 5.3
FREEEIT  10~100  y=7268.14346x+11675.66549  0.9970 4253 14177 115 12.6 106.5 0.7 94.4 2.8
FRPEWET  10~100  y=1054.13872x-1135.91525 09977 5237 17455 885 2.6 9.4 6.9 88.6 1.1
FRTER36  10~100  y=29665.55767x—57181.71917  0.9969  12.42 4140 995 7.8 96.2 6.5 89.6 11.5
FRMELTT1 10~100 y=366.12316x—104.30076 0.9981  113.57 37857 90.0) 8.3 93.1 0.2 91.1 3.2
FRTELT289  100~1000 y=13.41741x+169.59362 0.9975 81537 27179 727 9.6 110.7 13 98.9 6.8
FRTES249  10~100 y=400.58787x—98.38858 0.9994 5509 183.62 702 5 72.5 13.1 76.7 1.8
FRTEZR4T 100~1000  y=31.05411x-1080.29451 0.9910 68535 22845 1165 1.4 100.6 2.7 84.7 52
BRTES9  10~100 y=1055.91180x—351.69408 0.9976 3724 12414 1023 2.4 97.2 15 85.5 3.4
FRPEWE4L  10~100  y=16662.06544x-19926.57491 09987 1542 5139 974 2.1 96.7 6.1 81.5 8.1
FRTESE 34 100~1000  y=1813.20031x-8926.37811  0.9994 10525 350.84 959 0.7 99.2 7.6 94.4 1.1
FRPEZL 9 10~100  y=22862.36142x-66680.38419 09914 1153 3844 9638 4.1 87.3 1.9 80.5 5.4
FRPE2227  10~100 y=288.12016x—-288.95028 0.9982  82.08 273.61 955 142 88.5 1.4 84.1 0.4
FRVEZL 88 10~100  y=20945.35351x—15778.83872  0.9968  16.14  53.81 972 2.1 101.9 149 87.2 52
FRVERE 17 10~100  y=16014.50483x-15196.82310  0.9969 2133  71.10  99.0 32 100.9 129 935 10.6
BUEIZL49  100~1000 y=1777.76946x-30821.06732  0.9948 17249 57498 942 0.1 92.4 6.8 87.4 6.3
FRPEZI92  100~1000  y=501.20203x+2656.97264 0.9997  146.80 489.34 989 49 108.1 12 95.0 3.7
FRVEEE62  10~100  y=14656.86894x+2177.11205  0.9982  17.18 5728  88.5 7.4 97.2 1.8 80.9 5.7
CHEBBLL 10~100 y=335.87537x-709.10966 0.9908 14095 469.82  87.0 73 84.4 0.3 73.9 3.7
FRVEZI94  100~1000  y=2125.56345x+29066.92700  0.9984  118.53 395.12  99.6 0.9 109.1 0.8 99.8 1.6
BERZLI05  100~1000 y=1719.19175x+25320.78291  0.9985  86.47 28822 983 1.1 108.7 1.1 101.4 0.6
FRVERE 83 100~1000  y=401.35032x+2870.96522 0.9974 15322 51075 733 9.7 74.5 103 79.3 5.9
FRVERE 90 100~1000  y=361.75519x—5443.64145 0.9942 5825 19418 874 72 922 22 93.0 2.1
FRVEWEI13 10~100  y=3235.11512x—4630.72122  0.9944  139.41 464.71 922 9.9 90.9 3.1 80.7 5.3
FRTEELIST 10~100  y=15980.74614x-8516.41801  0.9975 1097  36.57  100.4 25 98.3 2.9 87.7 6.9
HIEES  10~100  y=15608.60549x—17626.54950  0.9983 808 2694 980 0.1 93.5 1.7 88.4 11.4
MRMELR27  10~100 y=200.28220x-312.59313 09917  63.13 21042 964 52 90.1 7.7 99.5 13.1

3PN AR

Table 3  Screening result of sauce
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