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Determination of 59 illegal drugs in alcoholic products by high performance

liquid chromatography-triple quadrupole mass spectrometry

KANG Shaoying” LI Can? ZHAO Hongqing'? WANG Liangliang'® HU Xiong"’

(1. Hunan Provincial Institute of Product and Goods Quality Inspection, Changsha, Hunan 410017, China;
2. Hunan Provincial Key Laboratory of Food Safety Monitoring and Early Warning, Changsha, Hunan 410017, China)

Abstract: [Objective] To establish a method for rapid detection of 59 kinds of drugs illegally added in alcoholic products by high
performance liquid chromatography-triple quadrupole mass spectrometry. [ Methods] After ultrasonic extraction of methanol-water (volume
ratio 5:5), the samples are determined by high performance liquid chromatography-triple quadrupole mass spectrometry and quantified by
external standard method. [ Results] The 59 tested drugs show a good linear relationship in the corresponding mass concentration range,
with a correlation coefficient greater than 0.992. The limits of quantitation are 0.1 and 0.2 mg/kg respectively. Under three addition levels,
the average recoveries of 59 drugs range from 86.7% to 119.9%, and the relative standard deviation of precision and repeatability for the
method is below 13.7% (n=6). [ Conclusion] The method, boasting simplicity, good repeatability, high efficiency, and accuracy, is suitable
for the detection of illegal additives including aphrodisiac, anti-fatigue, antipyretic, analgesic, sedative, and diuretic drugs in alcoholic
products.

Keywords: high performance liquid chromatography-triple quadrupole mass spectrometry; alcoholic product; illegally added drug; rapid

detection

R DT AR SRR B S L AR, — SR R TR
TG 7 v AR R B0 BT 55 28 Ak A B 28 A
MR AA IR 5 W IR BOE Z /) 2 35 Ml 45 . JTHAEHR
A7 AR T Al 4 T TG b AR R A I 25 P i ST R s
X T 28 285 W) R o3 A 2 ] 5 7 A A R 25 1, R )
0 T T 2 0 AR T ™ FEOR RS R i A A

TEAT A £ ity v A AL 2 2590 o BN fR Bl AR R
[l 5 A 1 (O T 7™ g 37 o O e 8 it Aot Al i A A
S ), IF AT T — R 5 A A ST R Dy Bkl
— F ) WA 26 T o A S ) A fE A S 1) A A
JBEEAR L

T, % UL A BT 55 28 i P BRI 28 L BR i 42 TR

ESTE WA TS LS RAH R E (445 :2022KITH03) ; W R4 A AR 545 H (4145 :20221190025,20231160533)
BIEIESE R0 (1986—), B, W a4 )™ i it 5T 504G 36 B 52 ¢ TR0, i+ . E-mail:275755347@qq.com

s HHA:2023-12-22 B[E HEA:2024-11-05



F&M | Vol.41, No.l

J5 CH PR 25 25 W 0 K I i TR B ROTME £ 0 vk
(HPLC)Y " 78 A0 AH €2 3% — | 16K AT ) i) 33 32 (LC-
Q-TOF/MS)"" 75 20k # 2 1% — o 1 i 3% %% (HPLC-M'S/
MS) U2 M TR AT AR 5 1 — ER TG RR 3% 1% (UPLC-MS/
MS) OIS HPLC 75 il A I A SR AR R, gk A
B SRE B 52 2 T LC-IT-TOF/MS B A #:4F i 72
7 B 5 B v AR O A (AR 8 i & &) 5t HPLC-MS/MS
HIUPLC-MS/MS H.A R & Gk BEvE 4T e Mg i 5
P a5 TRz AR B I g A b . B A
OGP 2 7 b b Al R R ek BR BT 57 28 i VTR 2%
T IR 2 1) IR 25 24 40 1 A T 35 AR R IR v iy — 7 2%
2y, 4 2525 Il e M S AT o oK L ARGE . WO 4Lk
$5 59 Fwy DL H: BEPTIE 55 28 % PVEIL 28 B LA IR K
FIFRZE 254 S WFoE % 42, LA P TG I 6 25 T L LT Oy
FE T, g N7 ] A ARG G 2 i P AR R N 4 28 2 Y v AL
A €% — = DU AR FT RS 43 B O ik DU O 28
Jo kW A RN AT 5 2™ AR R AR AT Sy B AR AR A
1 e 55k
1.1 HRENEE
1T AR5

11 A BB 97 25 245 W R A (TG AR 3E 1% 28 R
A H AR AE IR S0 IR AR 20 IR EE IR £L s IR AR
IR AR BB AE 5 2 B IR AR 2 TR
AR ) (B A VG HOIREE S HUIREE L EUR SR 3
AR 7 Fl ) BR 700 25 PR AR (2 Tk W i 1k WE K A 2 Al JE
WAL JE R 2 e ORI BN R ) S| Sk e G
TR B A 98 ) (FE L FEOK R R I SR E R | 6 ol A PR
IR AR (R LUK LB BE LU AR AR TS T %k £ Bk 42 3k 1
MY ZE ) OBUEOR R (I E R EIE R L Pl
FE R SY A SY I S 2 10 FIORE M2 25 R A (b
[LLERE N 5 Wi TR E AN = N AR I RE AN S 7N L R S
FE P SRR BRI e ) (4 FORS A 2 24 TR A
(M2 A2 SR e Fn e ) 2%
R VE B e LR A 0T eV BE 34 R 100 pg/mL, KR /K
PR A PR A 5

IR E R (99.6% ) AR FE A (99.7%) « A &l iy, R
B SR ISR A B A

HEE O DT 4%, 75 [ Merk 23 A

FHR - (3 2, SR v R 2 BR A 27 30 A IR v 5

QRS A Fr el 1 2 4 LA E R A IR |

Z M- N - 5kl (PSA) A S 4L 5 . (GCB) : |
15 LR A B A

P NHE LB RS (C ) - R AR BB A B

/L\\#

&l

F T TC TP A A T A R A 7 A

RARS BHRHEE—ZENRFRIEENEEL> R SOMIEZRTMAY

A IR £ 22 4 MR RS R
112 U 5iks

S PUAR AT — A I BT AL : QTRAP 4500 &L, £ [ AB
Sciex A Al ;

L F R OF : BS224S AL, db 5t 38 £ R T RL 2% {45 75 BR
NG

eI TR 24 : Vortex-5S 1, Vi A S5\ A BR A 7] 5

7 I T VEL . KQ-500B Y, L 111 36 6 8 75 AN o A PR
A
1.2 FHik
1.2.1 o o 35 W 1)

(1) PR GHEWE PR 28 A A T Aff 45 K« G %% BRI 8 mg BR
JREEE R FRAN AR AE L T 10 mL 2R, R e E
2,43 990 i) 5 R Mk B A 800 pg/mL B BRI MEWE R ZR AL
T it 4 T8, — 20 CREEINAE A 300 148

(2) H: BH 0 98 55 258 & ok oA 25 WL < 43 TR 4% i TR
1.00 mL 11 et BHATE 55 28 25 Wi A5 B AR 78 R 4k L3
AR AR P AR 3 R Al Ak v VA TR — 2 B R,
P 2 R A %, ) 00 I W B Ry 10 pg/mL A TR A B M i
B, — 20 CHOGIAF AR 64 A .

(3) F IR ZEIR A b o 85 45 W8 53 90KG %5 I 1.00 mL
7 Fp R BRFA 25 4 TR b ] K B L EBE TR BT K 3 R G
FEOK W R | G R B T VA TR L B NG IR R A A A A TR
125 pL, FH W BERR B € 25, il R B J% 0 10 pg/mL 1Y iR
B bR e RS AT, — 20 ClEEIN AT Ak 6~ A .

(4) i $A IR 2SR & 05 HE K &5 T - 43 0 RS 25 T I
1.00 mL 6 Fiftfif PTG 25 TR A BUGL 5 R Ik 2 B L 95
W IR IY T TE ] S8 S AR A L PR
FABR A 5 125 pL, I FR B R 25, 1 B vk 32
10 pg/mL B TR A A5 HE it £ W, —20 CBEOGIN A7, A 20
61~ H.

(5) A0 22 I 2 TR & A i 8 4 T < 40 1) RS % I T
1.00 mL 10 Fiok i 25 25 W) IR b5 (4 FioRG w28 25 W IR bR £ 2
- A VG w B LK 3 R A 1AV AR R A T AR
JoT 1 MR B R 10 pg/mL 19 B3 HE A% A T, — 20 “CREEICAE A
64 A .

(6) 59 Ffr 25 9y iR & A5 Ul ) WK < 43 5 o A W R
1.00 mL >t BHHTHE 57 25 FI PR S i PR 2% B 2 HIR 26
TR B b o Gl 25 T, AR R S A, L R VR B R
1.0 pg/mL 19 59 Fh 25 Y iR & b5 UE b [A) W, —20 “Cae b I
FEHBMIANA .

(7) FR ¥ T AR W U - 43 T3 o 0 W RS 2 59 A 2 ) TR
B AR PRIV, R 2 T TR R T U R 2,4,
10,20,40,60,80, 100 ng/mL (¥4 T VE % i, 90 BLC
122 MK &S HRBORSEA 1 g T 50 mL 45 &)
LA 40 mL B EE— K (Vg V =5:5) , % i€ 2 min, i

&l

87



88

24 517l SAFETY & INSPECTION
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Table 1 Reference conditions of mass spectrometry for 59 drugs

EAS CAS 5 KA AW /min BB T miz  TE T miz ES LNiNY il 88 FL [ eV
74 H AR R 171599-83-0 + 5.14 475.02 57.97/282.91 114.60/114.60  103.89/46.97
2= SLPE M AR IR 642928-07-2 + 5.12 489.17 71.82/282.94 121.70/121.70 73.13/52.29
B AL BV HTIR AR 139755-85-4 + 5.14 505.15  487.02/282.90 135.10/135.10 33.96/51.59
AR 5576 Hu AR E 371959-09-0 + 6.03 460.09  298.86/282.87 150.00/150.00 49.47/48.86
Uik aw'a: 1) 856190-47-1 + 5.44 505.09  298.89/326.94  150.20/150.20 49.50/39.91
TR LT g Al 949091-38-7 + 5.06 453.19  296.92/112.91 129.00/129.00 51.36/35.18
AR 224789-14-5 + 5.13 489.19  151.04/71.94 130.60/130.60 47.12/71.28
Ph £ TR A 224788-34-5 + 5.97 460.08 150.88/311.81 162.60/162.60 44.73/49.23
3k TR AE 171596-29-5 + 5.52 390.10  267.90/134.84 95.20/95.20 17.01/32.42
B LT 385769-84-6 + 5.44 390.98  268.93/168.97 105.00/105.00 17.75/43.70
A F ([ 831217-01-7 + 5.06 467.16  110.99/296.69  132.80/132.80 36.76/51.99
B AR PG AR I 479073-79-5 + 5.60 49120 299.00/341.00  110.00/110.00 50.70/42.60
A TR AR 496835-35-9 + 5.11 489.20 99.10/113.10 100.00/100.00 65.00/37.00
k%23 L 1391053-82-9 + 5.18 503.20  283.00/113.20 100.00/100.00 50.00/37.00
i et Je 28395-03-1 + 5.55 365.50  240.10/284.00 87.00/87.00 22.50/18.00
A ANEE 396-01-0 + 4.77 254.00  237.00/168.00 56.00/46.00 33.00/47.00
W2 P g 52-01-7 + 5.69 341.10  107.10/187.20  104.60/129.00 32.00/32.00
W3] 35 11 g 26807-65-8 + 5.25 366.10  132.10/117.10 84.00/16.00 21.00/62.00
B K 3% ) 2016-88-8 + 4.59 230.00 171.00/116.00 61.00/17.60 24.00/40.00
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2K

2R CAS 5 FKEMX REENE/min BB Fmz  TE T mz ES NN Tl 42 F [ /e V
FEHLFEK 56211-40-6 + 5.24 349.00  264.00/183.00 19.40/25.00 21.00/44.00
T 3l 5 2934-97-6 + 4.83 356.00  192.00/176.00 100.00/60.00 33.00/59.00
LR AR 60-80-0 + 4.96 189.00 131.00/147.00 67.00/80.00 23.00/23.00
E2E AN 58-15-1 + 4.73 232.00 113.00/111.00 66.00/66.00 16.00/20.00
EVE T 62-44-2 + 5.20 180.00 110.00/138.00 47.00/46.00 27.00/21.00
Xf Tk A ik 1 103-90-2 + 4.61 152.20 110.00/92.90 65.00/65.00 20.00/30.00
gk 22204-53-1 + 5.72 231.00  185.00/170.00 75.00/75.00 19.00/33.00
TRFEA 50-33-9 + 5.89 309.00  160.00/188.00 27.00/23.00 27.50/27.00
% 2% 22071-15-4 + 5.62 255.10  209.00/105.00 95.00/95.60 18.50/30.00
SF AT % 36330-85-5 + 5.74 255.10  181.10/237.10 50.00/50.00 34.00/15.00
FEUEH R 71125-38-7 + 4.87 352.00  336.00/308.00 25.80/47.80 38.00/35.00
5 36322-90-4 + 5.50 332.00  121.00/164.00 80.00/80.00 28.00/25.00
b G 439-14-5 + 5.81 285.10  154.00/193.00 107.70/115.80 35.00/39.20
fil§ P4 P 146-22-5 + 5.58 282.00  218.00/252.00 118.00/118.00 45.90/40.00
AATE 1622-61-3 + 5.41 316.00  270.00/214.00 13.00/5.80 32.80/51.00
FIHE 58-25-3 + 5.58 300.00  282.00/227.00 56.00/34.40 28.00/34.40
L RUIRES 604-75-1 + 5.55 287.00 241.00/269.00 61.50/80.00 30.00/18.70
VK 2K 59467-70-8 + 5.36 326.00  291.00/249.00 10.00/11.00 37.00/53.40
B EUALRES 846-49-1 + 5.50 321.00  275.00/303.00 82.00/90.00 30.00/20.00
Bl 29975-16-4 + 5.49 295.00  267.00/205.00 10.00/10.00 29.00/45.70
o K e £ 28981-97-7 + 5.56 309.00  281.00/205.00 34.00/33.70 37.80/53.10
=g 28911-01-5 + 5.50 343.00  308.00/315.00 102.00/106.00 36.00/38.00
% 9V 1229-29-4 + 5.03 280.00  107.00/235.00 22.40/22.00 30.00/23.70
/2 VE 5E [ 43200-80-2 + 4.77 389.00  245.00/217.00 25.40/29.40 25.00/45.00
FLoke A b 151319-34-5 + 5.25 306.00  264.00/236.00 43.00/42.00 26.00/31.00
T fre 59-66-5 — 4.58 221.00 82.90/58.00 —40.00/—40.00 —22.00/—18.00
UL 54-31-9 — 4.93 329.00  284.90/205.00  —63.00/—63.00 —20.00/—30.00
Al Je /R 58-54-8 — 5.37 301.00  243.00/207.00  —11.00/—18.00 —32.00/—33.00
SR E R 58-93-5 — 4.58 296.00  268.80/204.90 —120.00/—120.00 —25.00/—29.00
SAETR 77-36-1 — 4.95 337.00 146.00/190.00  —85.00/—83.00 —25.00/—24.00
1 9L 18 1 73-48-3 — 5.19 420.00  289.00/328.00 —126.00/—122.00 —29.00/—33.00
IR e 742-20-1 — 5.32 378.00  205.00/268.60 —142.00/—176.00 —33.40/—34.00
E S 58-94-6 — 4.50 293.90  214.00/178.70  —94.00/—94.00 —41.00/—57.00
5% 15687-27-1 — 5.75 205.10 158.60/161.00  —40.00/—40.00  —9.00/—10.00
ng| W 3¢ 2 53-86-1 — 5.63 356.00  311.90/296.90  —20.00/—20.00 —13.00/—27.00
JLE RN 15307-86-5 — 5.54 29590  251.90/213.90  —45.00/—45.00 —16.00/—30.00
(R 57-44-3 — 4.94 183.00  139.40/42.00 —68.00/—68.00 —15.00/—32.00
AP 50-06-6 — 5.15 231.00 42.00/188.00  —44.70/—50.00 —39.00/— 14.00
S 2 57-43-2 — 5.44 225.00  182.00/42.00 —11.00/—34.20 —37.00/—39.00

] A] L b % 76-73-3 - 5.53 237.00 42.00/194.00  —35.00/—39.00 —44.00/—18.00
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S RTOWE NEE B 5 o pR TR 2 WD, DLH OB — K
(Vg V=9:1) K42 B FI I, 2 Tk e frie | S v g8 0 B
WATHy , E A ERER AT LA Vi VB 5:5,1:9 1 H
Bt — K R i S, BT A 43 B W S AR AR T 0 A B B . 4%
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L 59 Fhvip ) 25 ) o i s 1 04 D BR O YA AR A, B A UK
FE R RE AR, xR v 2k o AE = R S s Ik vk
FRUEV WL, DL 1O RS (5 M L SR e i B . S5 SRR B 36
TR T e eSS I RUBE T (PR R
AU Z % % A E TR 4~100 ng/mL BT
TR T R N e O FR AT R MR G R 019 >0.994, 5 1
FR 47 0.2 mg/kg ; FoAlh 25 9 78 2~100 ng/mL Ji & ¢ & 75 il A
LR R R, LM X R EIY>0.992, 5 & RN
0.1 mg/kg.
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HH 2R 2T, 24 59 Fh 25 W U8 K7k 0.2 mg/kg B P
00 Y 2R 89.3%~119.9% , A X A% #E i 22 (RSD) A
0.8%~13.7%; 24 59 Fh 25 Y B MoK ¥ 29 0.4 mg/kg I, *F- 1
B A 91.3%~119.6% , H1 % 475 1 I 22 (RSD) 4 0.4%~
13.7% ;4 59 P25 W s /K 2k 1.0 mg/kg B, -2 [l il &
K 86.7%~118.9% , A X #5 #E Mt 22 (RSD) 2}y 0.3%~11.5%;
F W T 0k SO e, RG24, £ 6 GBJ/T 27404—2008 1
R 7 i BER FESR o Rt TR A ST A 36 T Tk R T 2

7 il 5T W B AT R

F2 SOMMAYMELRRMARKETHE KRG EE

Table 2 Recovery and precision of 59 drugs at different spike levels

e g/ SR} [ R AT L
LB .

(mgkg ") [#/%  RSD/%  WI%/%  RSD/%  [#%/%  RSD/%  [I%/%  RSD/%

P AR AR 0.2 110.6 8.3 119.5 4.7 106.9 2.7 118.1 3.5
0.4 114.2 1.0 104.1 6.5 96.5 4.0 108.8 43

1.0 98.1 7.9 105.8 2.3 94.9 43 97.7 3.5

5P ML AR IR 0.2 103.9 4.0 112.6 7.9 98.3 3.2 93.8 4.9
0.4 102.9 8.5 96.2 9.8 98.8 8.5 106.9 11.0

1.0 108.3 3.4 111.6 8.3 105.4 8.0 96.5 52

F& 22 B P b IR AR 0.2 91.6 2.9 113.7 9.8 109.0 7.5 103.3 4.4
0.4 114.2 9.7 103.3 4.1 96.9 2.8 102.8 6.4

1.0 101.0 8.4 103.0 1.1 113.5 43 101.2 9.0

R 55 G b AR 3E 0.2 101.7 2.1 95.1 11.1 94.8 8.9 97.8 11.0
0.4 95.9 2.3 93.1 5.4 98.0 4.9 101.8 12.1

1.0 102.4 8.1 95.0 1.7 93.1 5.9 104.7 43

B AR S IR AR 0.2 94.0 3.4 106.1 3.7 100.3 6.4 106.2 45
0.4 105.6 2.0 102.6 5.2 99.4 5.7 99.4 9.7

1.0 97.6 1.8 100.6 2.0 94.6 0.3 109.4 11.5

IR s R AR 0.2 101.3 5.1 1173 2.6 119.2 49 110.1 12.1
0.4 101.8 5.5 98.7 5.5 110.8 3.5 113.9 8.0

1.0 106.5 8.3 102.9 3.6 101.7 7.4 111.3 8.1

R B R 0.2 103.1 5.5 96.2 3.0 117.1 4.4 116.3 5.2
0.4 102.3 12.8 96.5 3.1 98.8 9.4 119.6 3.4

1.0 99.1 9.1 98.8 7.6 100.4 7.2 105.6 4.9

A AR A 0.2 104.9 1.9 102.3 2.0 99.3 13.3 96.8 33
0.4 101.5 5.3 102.8 10.8 107.6 9.9 108.4 1.8

1.0 102.8 22 103.3 5.2 99.2 6.5 98.7 1.1

il 5 AR AE 0.2 98.2 5.4 99.4 8.7 94.3 7.2 100.8 10.7
0.4 95.4 7.8 100.8 6.9 99.3 9.4 93.6 2.7

1.0 98.1 6.7 98.3 3.0 105.7 2.0 88.3 1.8

A AR 0.2 115.6 4.8 115.8 5.0 113.8 5.8 103.7 2.8
0.4 107.3 4.2 117.3 9.4 118.9 2.0 105.3 9.7

1.0 118.9 3.7 108.5 5.7 114.8 53 116.3 9.3
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E )
) v g/ SR} (R A LRI

Sl (mgkg ") [ /%  RSD/%  FI%/%  RSD/%  [UK/%  RSD/%  FI%/%  RSD/%

21 AR AL 0.2 111.1 53 109.2 4.4 105.9 12.4 114.3 10.8
0.4 96.0 3.9 95.5 6.7 114.5 2.9 113.1 11.3

1.0 98.3 5.6 107.6 33 97.9 6.4 103.6 3.2

B AR VG Hb A AR 0.2 101.2 9.0 103.8 10.9 96.7 10.7 102.8 5.3
0.4 102.9 5.4 102.6 4.6 98.1 3.2 116.2 0.8

1.0 98.1 22 100.4 2.1 100.6 1.0 94.0 2.4

b TR AL 0.2 111.3 2.0 116.8 8.9 102.1 11.6 108.6 13.2
0.4 114.4 9.4 95.7 0.5 110.2 1.7 103.4 8.5

1.0 105.8 6.3 101.8 5.5 102.6 6.1 105.7 3.5

[GE=% =38 ¥ £ 0.2 104.2 1.2 111.8 6.5 93.1 8.1 113.9 8.1
0.4 102.0 7.1 108.4 8.2 107.0 11.1 99.0 4.1

1.0 112.2 7.5 1123 7.0 109.0 5.9 102.0 7.2

i E Al e 0.2 111.8 3.1 109.6 9.6 112.2 113 115.8 8.5
0.4 99.3 10.4 98.0 5.7 98.7 12.1 101.3 2.6

1.0 110.4 3.5 96.4 43 100.3 8.3 105.3 6.3

B AR I 0.2 110.8 33 104.8 12.6 109.7 10.5 102.2 10.3
0.4 98.9 10.7 101.0 10.1 114.4 6.9 108.0 13.0

1.0 107.8 7.1 102.0 5.0 108.6 10.7 103.2 8.4

U2 P T 0.2 93.3 7.4 96.0 6.0 110.7 10.9 106.3 7.9
0.4 93.5 4.5 109.0 13.7 103.5 2.5 107.5 4.0

1.0 100.5 73 100.0 2.2 94.7 9.2 111.1 10.5

3k i e 0.2 1143 8.6 105.1 12.3 102.3 7.3 109.3 12.3
0.4 100.3 9.7 96.1 10.6 97.5 4.5 97.9 33

1.0 102.9 10.9 1123 5.4 103.3 5.8 98.9 7.6

B K 3% ] 0.2 119.9 1.9 98.6 7.9 97.3 6.0 112.7 5.8
0.4 104.0 8.8 112.9 9.2 103.0 2.6 93.8 7.1

1.0 105.4 6.1 101.7 8.0 91.4 0.9 86.7 4.7

FOPIZERK 0.2 113.9 5.2 106.8 43 100.6 11.7 106.8 8.7
0.4 98.9 5.9 97.3 2.1 104.1 1.4 110.9 6.4

1.0 99.7 0.5 105.4 3.5 92.2 1.3 117.7 6.5

% i e 0.2 118.2 6.7 117.7 8.9 110.5 8.3 102.2 11.2
0.4 105.6 6.4 111.1 4.1 104.4 13.3 96.2 9.7

1.0 111.0 6.9 111.2 3.9 103.3 8.9 95.9 8.1

S RN 0.2 107.5 11.5 100.5 11.1 106.8 1.9 113.7 5.5
0.4 110.5 72 98.0 10.7 110.7 7.1 105.4 9.0

1.0 105.4 6.6 98.0 6.8 98.0 9.4 109.1 3.4

AR 0.2 98.8 11.6 117.7 10.4 102.4 9.1 106.0 9.0
0.4 117.8 5.1 118.3 7.0 110.0 10.4 106.3 4.2

1.0 101.1 0.9 103.4 9.4 106.1 5.5 108.9 3.2

EABVFE T 0.2 110.5 11.0 104.8 3.2 116.3 8.0 106.3 12.1
0.4 97.0 4.1 118.5 9.4 105.3 4.7 107.9 43

1.0 101.3 1.2 109.1 5.1 107.3 5.9 100.4 42
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23R 2
X S e g/ SR [ R R A LY

Sl (mgkg™ ") [ /%  RSD/%  FI%/%  RSD/%  [U%/%  RSD/%  FI%/%  RSD/%

Xof Tk B ik 1 0.2 114.3 9.2 109.9 7.1 90.0 5.9 101.6 2.6
0.4 105.8 8.4 93.7 6.5 104.7 4.7 99.6 9.9

1.0 105.5 3.3 98.4 3.2 98.5 5.6 101.2 7.2

75 A 0.2 105.8 7.2 107.2 33 108.6 3.2 106.3 3.3
0.4 115.0 2.8 103.4 6.9 99.6 4.8 102.3 53

1.0 104.7 5.1 99.0 2.7 101.4 9.4 102.0 4.7

PRZEH 0.2 118.0 2.1 104.9 0.8 92.0 1.1 115.6 6.8
0.4 109.8 1.1 101.7 0.4 103.5 1.5 106.0 6.2

1.0 116.6 2.5 105.4 1.5 98.2 3.5 99.3 43

i 9% 2% 0.2 1143 5.1 108.7 11.3 102.5 11.0 107.9 4.1
0.4 104.6 2.1 107.8 33 99.5 10.7 111.1 8.1

1.0 100.7 33 105.1 4.6 96.2 1.6 99.3 10.3

AN TP 0.2 109.1 4.0 119.7 4.9 112.5 11.9 114.5 10.0
0.4 95.0 4.8 108.9 2.4 110.7 7.4 103.3 4.1

1.0 106.7 5.2 106.8 4.7 94.5 6.1 104.3 5.5

LR E 0.2 98.3 6.2 115.3 12.9 96.9 12.6 114.6 8.0
0.4 101.5 12.3 103.8 8.8 95.0 6.6 106.1 13.0

1.0 98.4 1.8 101.1 1.5 103.7 8.3 107.9 6.1

N 2 5 0.2 101.6 5.9 113.9 2.3 104.2 11.8 108.1 11.8
0.4 116.0 7.9 105.8 8.1 103.6 6.3 119.4 5.1

1.0 103.7 22 101.8 1.5 106.8 1.4 98.6 8.6

Hb PG 0.2 113.8 8.1 104.8 13.1 103.3 52 108.3 5.2
0.4 104.5 3.5 109.0 6.3 108.3 4.9 119.4 5.1

1.0 94.9 3.5 97.7 2.4 111.6 7.6 101.1 6.8

VG 0.2 115.5 7.5 117.8 5.4 115.7 4.3 116.9 4.8
0.4 102.8 2.3 105.3 2.3 110.3 7.0 113.8 6.4

1.0 100.0 3.6 114.4 9.4 99.5 2.6 100.4 8.4

A 0.2 104.7 10.5 104.8 7.0 116.1 11.6 99.2 10.6
0.4 97.5 7.1 96.2 11.0 94.8 4.5 103.9 8.4

1.0 95.8 0.7 99.3 2.2 106.0 43 94.1 9.2

0 7 0.2 119.0 4.3 106.3 6.1 116.1 5.8 119.7 7.2
0.4 113.6 2.5 115.3 2.9 117.0 1.6 117.2 1.5

1.0 108.7 9.3 103.8 1.7 108.6 4.6 110.6 2.0

BBV PE 0.2 117.6 1.6 109.7 9.8 109.6 5.2 113.0 8.0
0.4 107.4 12.3 102.0 5.7 113.7 7.4 109.9 8.8

1.0 106.4 4.6 98.8 1.7 96.9 1.6 106.7 8.8

DR 5 e £ 0.2 101.7 7.0 95.7 13.2 114.1 5.7 117.1 113
0.4 109.1 7.3 104.6 3.7 103.6 7.6 119.2 5.8

1.0 109.2 6.1 101.8 4.1 96.7 3.6 101.8 4.7

E R AR 0.2 110.8 13.4 109.9 1.2 115.6 9.6 89.3 8.9
0.4 91.3 2.9 106.2 1.9 102.7 5.3 93.2 4.4

1.0 106.2 7.1 98.8 1.0 102.2 3.0 95.1 3.8
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4%k 2
X S e g/ SR [ R A ML

Sl (mgkg ") [ /%  RSD/%  FI%/%  RSD/%  [UK/%  RSD/%  FI%/%  RSD/%
3w 0.2 118.9 8.8 111.2 8.6 119.1 6.4 115.3 9.6
0.4 118.5 1.1 105.3 6.7 119.3 43 112.4 5.0

1.0 111.4 8.6 102.6 10.2 111.7 2.1 107.4 7.8

o] 3t s 0.2 107.0 13.7 118.2 4.6 118.4 4.6 104.2 8.7
0.4 100.0 45 112.6 42 119.1 10.0 96.2 7.9

1.0 100.0 3.7 106.7 5.5 109.7 8.4 100.1 10.1

= 0.2 100.3 9.1 107.6 5.4 110.4 6.6 111.2 3.2
0.4 111.2 12.2 104.7 9.4 110.9 3.8 109.8 5.7

1.0 111.2 2.7 100.8 4.9 105.4 10.3 97.8 7.8

£ 9T 0.2 109.7 6.2 106.2 7.1 108.8 8.9 111.8 10.8
0.4 101.8 8.6 114.9 43 110.8 5.3 108.4 6.7

1.0 96.5 4.4 93.9 23 99.3 5.7 105.6 6.5

A 0.2 92.5 13.4 118.3 6.6 114.6 4.7 118.3 7.4
0.4 109.6 49 109.1 7.9 101.6 6.1 117.2 7.6

1.0 102.0 1.7 98.5 3.1 100.0 4.8 94.2 29

FLoke 3 0.2 118.1 9.8 98.8 10.1 108.9 3.5 110.4 2.4
0.4 114.9 5.6 106.1 2.9 106.5 73 112.3 6.8

1.0 98.1 7.9 102.8 5.7 100.1 7.0 100.0 32

T fre 0.2 106.4 6.2 108.5 42 114.4 4.8 116.8 5.8
0.4 102.5 29 104.5 4.6 98.0 43 103.4 1.1

1.0 105.0 1.4 102.0 3.8 111.1 6.3 106.8 7.7

UL 0.2 106.6 3.0 96.3 5.7 100.8 2.5 99.8 43
0.4 104.5 3.7 97.1 33 97.6 3.2 99.4 0.9

1.0 110.6 1.4 98.7 22 95.7 4.7 97.7 0.8

Al Je iR 0.2 117.9 2.4 106.8 2.8 103.1 1.3 1123 4.2
0.4 108.9 1.9 107.3 4.0 107.6 1.0 115.6 2.6

1.0 116.5 0.8 106.3 7.6 103.6 2.1 110.3 1.9

A 0.2 114.6 4.7 102.1 4.6 106.6 7.3 100.3 6.0
0.4 105.5 6.0 108.1 2.5 93.6 5.8 101.7 5.7

1.0 112.4 3.1 98.0 2.8 110.5 6.7 103.1 72

SHVE 0.2 104.8 1.1 106.3 5.7 104.7 7.2 113.8 7.2
0.4 106.3 7.1 99.0 6.8 106.9 5.5 108.1 7.5

1.0 102.6 3.8 96.0 5.0 102.1 4.0 102.1 6.4

R R IE I 0.2 117.6 2.7 111.5 3.1 112.3 3.8 119.4 10.5
0.4 111.2 5.2 102.8 1.4 109.3 6.0 119.3 2.1

1.0 117.4 2.0 93.5 5.7 101.8 0.6 92.2 3.1

IR ek 0.2 107.6 12.7 94.2 1.1 106.9 0.9 109.5 25
0.4 113.5 3.4 92.8 49 109.2 5.0 112.8 4.4

1.0 106.2 6.5 91.0 2.1 102.5 3.4 110.0 4.6

S WER 0.2 114.7 6.2 113.0 8.5 119.6 3.9 114.3 11.6
0.4 118.6 2.8 102.2 10.5 105.3 11.0 112.4 7.8

1.0 101.1 0.9 105.7 438 118.3 2.1 115.0 7.3
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4%k 2
X S e g/ SR [ R R A LY
Sl (mgkg™ ") [ /%  RSD/%  FI%/%  RSD/%  [U%/%  RSD/%  FI%/%  RSD/%
i 1% 5% 0.2 112.4 3.2 99.9 4.1 98.1 2.0 99.9 3.1
0.4 109.3 1.1 102.3 2.7 99.5 2.1 100.9 3.0
1.0 1.1 0.7 99.7 1.8 98.0 1.5 99.7 3.1
5] Wi 5% = 0.2 112.3 2.1 113.2 4.6 106.5 3.6 111.3 2.5
0.4 1153 3.5 116.5 23 109.5 3.9 109.3 23
1.0 118.8 23 107.5 3.0 99.6 1.5 104.8 6.4
P AN 0.2 108.8 45 104.1 3.0 101.0 2.9 106.1 2.4
0.4 108.6 1.7 106.4 2.1 109.1 1.9 109.5 1.8
1.0 111.2 13 99.4 3.8 98.4 23 102.4 15
e 0.2 108.9 8.1 107.1 53 110.0 5.4 98.7 8.0
0.4 110.6 22 96.8 45 92.4 2.0 104.4 5.9
1.0 103.3 4.4 102.9 42 101.8 1.1 101.0 1.2
A% 0.2 101.9 2.7 97.5 4.1 97.5 3.4 103.8 6.1
0.4 101.5 1.4 97.5 6.1 99.5 6.0 100.4 1.9
1.0 108.5 5.1 98.4 5.0 97.3 2.7 98.6 1.4
SRz 0.2 107.2 3.4 98.9 3.6 96.7 4.2 101.7 6.2
0.4 107.5 3.7 102.1 22 98.7 15 103.9 4.1
1.0 109.5 3.7 98.6 49 100.4 3.0 1033 29
G =N 0.2 106.6 5.0 102.8 3.1 99.5 3.6 99.6 2.8
0.4 107.5 2.2 100.3 42 103.0 0.8 100.6 0.7
1.0 106.1 13 100.0 1.9 100.7 1.8 100.3 15
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