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Abstract  Establish a method for the simultaneous determination of 11 kinds of water-soluble synthetic colorants in aquatic
products by ultra-performance liquid chromatography-tandem mass spectrometry. The samples were extracted by ultrasonic
extraction with extraction buffer solution, purified by ethanol precipitation technology separated by Acquity UPLC CSH C,
(2.1 pum*100 mm, 1.7 pm) chromatographic column, detected by mass spectrometry multi-reaction monitoring mode, and quantified
by external standard method of chromatographic peak area. The 11 kinds of colorants showed good linear relationships in the
range of 1-1 000 ng/mL with the correlation coefficient r=0.994. The limits of quantification were 3-10 pg/kg, and the standard
addition recoveries of 11 kinds of colorants were 72.8%—114.6% at the 3 kinds of spike levels of 5, 20 and 50 pg/kg. The
relative standard deviations were 2.81%-6.82% (n=6). This method had short analysis time and high sensitivity, and was

suitable for the detection of 11 water-soluble synthetic colorants in aquatic products.
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HESh (20 =98%, JbntdRMBHEA AR ) 5 Jok
CBE, WREK . ZIKAEHR AWM. T KABmRE
ZH . AR, BRREE (bral, EZEREK
FIABRAF) 5 Wil (g, E2yER AL
BRONTD ) 5 HIEE (foidhal, [ 254 F kAl A B
3] ) 5 Poly-sery GB 50090.35—2016[H AHAEHUR: (6
mL, FEECNW) ; 5K (ZMilli-QiF ik ik 21
K, ZEEMilli-pore/AT] ) o
1.2 A 5E%

ACQUITY/TQ-X S AH i — B B A ( &
Waters’A 7] ) 3 Hei—VAP Precisionfie#% 28 & ( fi
[Elheidolph/A ] ) ; Centrifuge 5920R B L ([
eppendorf/AT] ) 3 MS3 basicimigdkiz s (FEEIKAZ
GiDE Microfuge 166 = E E.OHL (£ FEBeckman
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WAL 22100 mLAGCIH, 7640 COKIBTER 28 &, R
AR TCWARTLH o BRI K AR S 215 mL
BUDET, 3 mLPRRZE MRS PRI AS O, A
JEALS mLE.OE T, AT mL 0.2 mol/LERERE A%
WIRA), gk,
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PR A0 B A, 1S mLRPEHKYE, Hh
Fo FH10 mL 15% %46 B e il , it #roemt
WT40 CKBZEEZ/NTInl)G, HERBRERE
1 mLIEA] o AR A2 mLE.LAE Y, #2214 000 t/min
B05 min,  IEWEE AR, AR,

1.5 XRS5
1.5.1 @igat

3% FE Acquity UPLC CSH C bt (2.1 pm x 100
mm, 1.7 pm, FEIRA AT ) 5 FRIR4S C; Hsh
AN PR, FSHBA10 mmol/LZ R BT ;
Ve ; 0.3 mL/min; #EFEES pl. VEALRRF
0~1 min, 5% A; 1~3 min, 5%~35% A, 3~10 min,
35%~100% A; 10~12 min, 100%~5% A.

1.52 gt

F1 1M#HEEFNERBHBEERESH

P g‘ii FHF m/2) FEF M) ij’f\? Z’?i 3’

ArAR S 1.52 469.1 4512 50 20

200.2 50 30

e 211 546.1 358.8 50 20

504.2 50 30

WEL 3.52 539.2 223.2 50 20

459.2 50 30

MARgLs 352 539.2 521.2 50 10

431.2 50 30

B % 4.08 409.2 236.1 50 30

329.4 50 20

HARL 483 453.2 217.2 50 30

373.2 50 20

212G 4.86 464.0 359.0 -50 -20

344.0 =50 -30

b 5.76 750.0 306.2 50 40

170.0 50 50

Bk 578 457.0 377.0 =50 -15

221.0 =50 -30

EEL 6.78 837.0 583.0 50 50

662.8 50 50

ok 6.16 354.2 246.4 50 30

290.3 50 20
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IEEFEM R TR, SRR SRS
J7 AT — G5 H, A0 (B e e 1) A B i
FEFE A, IR AR BB . YRR T g
TR, PR N (A 5 B2 B R A
TEME . AT, FORAR 20 F R ARG T R 45 T
WS B VP R S S EOL R
2.5 2 FREAE R

AR 1A E SR e N R R, Dl R A PR vE
TAERWE, RIS T T8, St it

PLEAGEIE TR AR FR (YY) , DLk B R AL
(X, ng/mL) , Z:HIbrETAEMZR, AL
HSERE . TEBAPERE S RN RINR A AR TR,
PIBMEAEME L (ro=3) FITOMEEME L (re=10) 434
WE R PR A bR, 252, A5 EM, 11F
FHOFNIEL~1 000 ng/mLIEFENL X R BRI, ME
FEIYKT0.994, £ HARY) rAe H BR AN E 2 R 53 %)
FE1~5 pelkgMI3~10 we/kgdBREIP, L MEE i

F2 1MEEFINEMEEE. WHRMESR
B 4740 LML /(ng + mL) e LB %4 R/ (g - kg EEFR/ (g * kg
FreAE 1~1 000 Y=232.06X+30.59 0.999 8 2 5
Hrir 1~1 000 Y=1.00X-111.37 0.995 2 5 10
WL 1~1 000 Y=376.36X—2.85 0.999 6 1 3
iR 1~1 000 Y=133.34X—46.69 0.998 9 2 5
B %% 1~1 000 Y=136.19X—38.75 0.997 8 1
H AL 1~1 000 Y=1 459.68X—803.92 0.993 8 1 3
212G 1~1 000 Y=7.51X-27.61 0.994 7 5 10
SN 1~1 000 Y=530.22X—-618.52 0.996 4 1 3
BRPELL 1~1 000 Y=3.55X—-50.38 0.994 1 5 10
e 1~1 000 Y=2 396.03X+4 423.17 0.995 8 1 3
LS 1~1 000 Y=14.52X-17.52 0.995 1 2 5

2.6 ISR FINE 2

DABAVE S (0, 2T URFNSE o A XS 52, Fie 1. 40Tk
Dk TR, FE ML R A BIER NS, 20F150
petkg 3IMACE IR A ARMERR R, IR HIUPLC-MS/MS

FEE R AS R W3, 45 REM, 1FEaR A
FR ISR N T72.8%~114.6% , AHXTFRIE R 2% 42.81%~
6.82% . %7 IERA RARY PICR R %, feit 2
KPS R B H R A SR

HATIE, IR EE A PATEE N E 6, 1T
£3 KFE@mPUFE TR MAREIRZ B iR ERZE
b et z@mﬁ%ei HAT e /% AT AR AR £ /% b i) ’;‘ma)ﬁ;:?;/ﬂt Fm AR EDK R /% AT AR AR £ /%
#/(ng-kg') k&s LT s kHH LT e #/(pg ke) KEkd LUIF ShE k& LT G
P S 5 101.6 986 952 281 415 398 50 103.8 1063 1019 353 425 4.62
20 107.8 114.6 99.5 295 443 4.65 212G 5 102.7 96.1 97.0 323 445 4.68
50 97.3 96.9 101.8 3.14 414 442 20 104.3 101.8 103.8 3.02 399 429
Hrer 5 103.4 94.4 97.8 3.05 4.75 4.88 50 102.2 97.8 1025 294 495 428
20 108.0 94.0 98.5 4.68 295 478 ik 5 98.3 103.6 84.1 459 596 6.23
50 103.8 974 1012 311 464 3.89 20 982 102.8 830 4.84 438 596
WF 5 104.3 98.9 94.8 294 4.65 496 50 98.8 96.4 82.8 525 5.62 6.17
20 1082 1056 988 338 476 443 | Ebkic 5 97.0 111.1 1100 566 413 477
50 103.3 97.9 97.2 332 515 472 20 85.9 101.3 96.2 6.11 481 5.13
JIE g 4x 5 112.0 1083 955 3.68 3.77 3.63 50 927 1037 955 528 471 555
20 105.5 101.2 92.6 335 325 482 ﬂ‘%i‘?él 5 82.2 81.8 82.8 588 6.25 6.82
50 106.6 98.9 106.6 333 3.44 4.67 20 100.0 77.1 743 399 637 6.65
B %% 5 112.0 101.3 95.0 425 377 4.01 50 104.3 79.9 72.8 441 597 6.16
20 106.2 98.0 959 398 4.66 497 ok 5 93.3 94.9 959 338 5.02 4.12
50 1025 1055 1015 327 443 415 20 969 959 96.6 396 448 473
HARL 5 103.6 101.4 97.2 298 482 471 50 98.5 96.3 98.7 4.05 492 511
20 1072 985 994 331 416 488

2.7 SEBREE SN

KRS Fr a7 T EE X ok AW AR 523 .
TSP R, Mt 208 | Z00FRE S 45404t
R AL TO0HE U 9 1 URR AU 1 B B € 64T AT A
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Nutrition Evaluation of Market Meal Replacement Based on TOPSIS Algorithm
TAO Ke, LI Shihui, CHEN Zijin, XIA Ming*
Department of Nutrition and Food Hygiene, School of Pharmaceutical Science, Zhejiang Chinese
Medical University (Hangzhou 311402)

Abstract  To investigate the differences of the actual nutritional ingredients between market meal replacements and the
dietary guidelines of Chinese residents, the nutritional information of 20 meal replacements purchased from shopping website
was studied. If the nutritional information was incomplete, the missing data were got by physical and chemical tests. The nutritional
information was evaluated by TOPSIS Algorithm. The results showed that the vast majority of meal replacements could not
meet the energy demand of Chinese residents. The content of protein was far from the requirements of DGCR, especially the
complete protein. These meal replacements were low in essential fatty acids, and were lack of linoleic acid and a-linolenic
acid. Minerals and vitamins in meal replacements also could not be fully satisfied with the DGCR. The comprehensive results
indicated that long-term consumption of market meal replacement rather than normal diets could not meet the fundamental

nutritional needs of the human body.
Keywords
nutrients
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