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Ninhydrin-Positive Substances Test in L-Lysine Hydrochloride According to the
European Pharmacopoeia

KEY POINTS

01 EuropeanPharmacopoeia11 SST Xgt
Ph. Eur. 11.0 Lysine hydrochloride (0930) A|&# M& lle/Leu E2|= 7|Z 1.5 0|4

High Resolution lle/Leu Rs 2.049
02 M9

Isoleucine/Leucine, Lysine/Ammonium &t 22| Lysine/Ammonium Rs 3.020

Better Sample Throughput 81> 56 min

7|& Extended Hydrolysate Program CHH| ¢! Z=7| £t ABE BN AIZHOF 31% T
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A F Aol A ot At YR AR 7] 54AE, 97 QJoFE, 9ok
AAE 5 OFS FHE ZEA AFEEYT AlEe 43} A=
TE gHolHH Y8 oAl ¢k Hejrt I4F o, Axt
Ao g G 9FH(Ph. Eur.; European Pharmacopoeia)?] d
s)|=d FA E-(Ninhydrin—positive Substances) A|@ 2.2
7Yt} o] AL =2 5X9 Y=E FYUTH F ds|=d 44
S-S Ho|= 139 HAS X 8A T} vus) EeES FS

233,

L-2fol (1 -Lysine)& Aot 419] vto] A Fg ek TEH2 of
VAo 2 chulel lrRa o g Bae Augyt o
HhE o = QHg3et A PEiQI Lysine Hydrochloride® ARHE-EH,
F oFdo| W £ HAF ol HAE RA oAl AR

2y}

U= Oy 24 AL £8) 9 obuliat B4 A Adole}
I SHE 2 E o] 7]te] el ofmlical BA AlLHo|A 5
FUr} o] AAHS £ B EE AFokAR 24 Alzto] A}
£ ©o] QiU o Wie] B Aok SlAo A &% o]
71uhe] 4] obuliedt B AAHO R S AAE AR

9 kAL A AH ZEA] HI7HSST; System Suitability Test)
&0 & [soleucine™ Leucined £8]L7} 1.5 oJAY AS 8
Tt & ofu]iAbe] Bl o)A AT A9 QB 2%
o A FFFE wom, XF7HA= A-4/A-5/B-1/Reg. Sol. Y|
7}A] o] 5 LR 23F 0|49 ofr|k4hS H85k= Extended
Hydrolysate Program®] F& AMESIEUT o] £4H-2
Isoleucine} Leucinel] 2 EZ 1.7 o]A} 0 & SHSIA|TE A
23U F717F 81802 A7 A7 A|7to] Yt}

2 olZgA ol REAE FE o W ofm] it A9
o= A 24 B4 At 2 BEAHES AAE YT
A-5/B-1/Reg. Sol. °|5/d<& AH&5t= o] RAHE A5 =Y
F717F OF 56802 7|E9] 818 tiH] A7 AT £t 84 o
Wb 0 o W 423} [soleucine/Leucine 235 A2y

=
CIPPL
B ojZgAo]d lEofE= Sykam S 633 A5 oFu]AF B4 A]

Aol AREHIF YT Sykam S 433 5 553 A ofH] kAl £
A AAadoR AT 4= EHTh

S5 HEE

S 633P Dual Pump Module

S 633A Autosampler

S 633R Reaction Module

S 7130 Reagent Organizer

LCA K13/Na, Separation Column,

3| Ha
| 2g 4.6x175mm

Hr

LCA K04/Na, Ammonium Filter Column,
46x 100 mm
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2 (F)o}apsto] A EolH, o] 5
dlole g3} 7]uteyt.

H=E
Ols4 1 Sodium Citrate Buffer A-5
Ols4 2 Sodium Citrate Buffer B-1
Ols43 Regeneration Solution/Na
S| AfoH Sample Dilution Buffer/Na
IRl Ninhydrin Reagent

Water : IPA 1 EtOH =50:25: 25

0.1 g/L NaN,’

“FRTE ST 3P 97 I TAT DI

514 hoo s A8 A4 BAo] A8H HEES BE

Merckoll A o g5yt

Ol

B3 AL BEZ HE

H=3B HE H=

Hydrochloric acid, 36 % 1.15186
L-Lysine monohydrochloride L8662
L-Proline P5607
L-Isoleucine PHR1099
L-Leucine PHR1105
Ammonium Standard for IC, TraceCERT® G3126

Al L-Lysine monohydrochloride, Merck(L8662)2} 24
T AE 7R NS o Ha U FAR AR 3, F 5 R
o] A&7} EHFHEUT. FAEC] e AARH AlE JEE= AlS
7] eok& Yttt HH(Test Solution) & ZZ-8M(Reference
Solution) &4l AHE-gF 314 &1fi(Solution A)= & L3t HIX Y
Sample Dilution Buffer/Na(°]38} SDB/Na)7} AH&-55Hth

HY A2E 9180 ZF A== 30.0 £ 3.0 mgs A&l Zof &4
FHUTh T AlEe 247 30.1, 30.0 mgS FWLw, F AR &2
 Class A 552 50 mL #1} ZeAa300 £ % °oF 30 mLo
SDB/Na& ¥ &

o

=53¢t o] F BAlo] 2] thAl AR SIA
84S o] 48R F 1087 O 100-200 rpm O WIS
i<t o @A Eu1E G2 oot e,
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222 M (Reference Solution) (a)= ZF AL 5004 3] A5}
of FH|FoH Fx8H (b))} (o= 42 Prohneﬂr Ui o]
(NHH9Q 5&7F 1.2, 0.12 mg/L7t H =& ARFFHT
AlAE A9 B7E 82l FREH (d)= Isoleucinet
Leucine(Impurity A9 571 Z42F 1.5 mg/L7F H =S A2

H5 0|4 JZICIHE =

AlIZk

[min]

L

=

A-4/Na*

[%]

21 oF

o
L= R RN

A-5/Na

[%]

ol Lysine HIS|E2I $M SE Al
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B-1/Na
[%]

Reg. Sol.
[%]

sH #9 FHoA = O}Uliﬂ & HE 919 *}ﬁé—t—ﬁ "
Ahgakea A AR, E}*H A9 0.01-0.02 M ‘ﬁ”— «W 6.00 0.0 100.0 0.0 0.0
|l 2 AUt FAt 82 ThEst AYstA R 5 A 6.10 0.0 82.0 18.0 0.0
A|gt, Hlﬂl st &5 *elb% Xﬂ*om gy = &9 o
HIIE 9151 0.01 M At 016 T2 A0l 0 2 Zu]3 Gl 2600 00 82.0 18.0 0.0
2610 00 22.0 78.0 0.0
=g
31.00 00 22.0 78.0 0.0
3110 00 0.0 100.0 0.0
BM A|AE! F=H| 4000 0.0 0.0 100.0 0.0
LAk A QI A A 210 el oluliAl S 4010 0.0 0.0 0.0 100.0
oxo:ﬂ‘x %—Efél E_,g 1:—(—)- OUJ:E‘I_.L/ll7
A3t A= QPAstor gtk A8 ol 5] Az Ay 200 00 0.0 0.0 1000
o]— O|ZALS o Q4= Qolo] Wy} A A5 Yojuk B4 & 43.10 0.0 100.0 0.0 0.0
S 230 nAlsHA We <= Gl ol 4 #A.9] ST 56.00 0.0 100.0 0.0 0.0
2ol &= UsUSh WA 71E A R A M &AW g o r Jegq gas
s ot

N Sa s qaaos 01 i e, s veson T

BRSOl Dol H|H fHo gL B o]lAZZetTAS oSS
50:25:252 £ E*ﬂc&%‘?ﬂé AFEHEU o5 SHjel 3

28 90 2§91 20 ml oY ST, 45 A 9]

gt SIS wABE 24

A|7P [m|n]

Q o
— —_

=& [°C]

- A8t AFES, Initial 50.0
TR 4FYvt aAsHe 2 AU 300 500
= m =7 °1.0 70.0
AE=0p=24] = 40.0 70.0
E BAMo| AMgH F2ntE 1 248 o2 a g5yt 41.0 50.0

50.0 50.0

= =24

Ol =4t Sodium Citrate Buffer A-4/A-5/B-1/Reg. Sol.
=2 23 LCAK13/Na, 4.6 x 175 mm
Olad 74 0.450 mL/min

Sl RL 0.250 mL/min

d 2= 50-70 °C (¥6)

B2 25 130 °C

U 50 pL

N 10 °C

d& o 570, 440 nm

= 2t MA TYHE - Y A 13, 2 = 39
grgo He 46.0820 Wash2 A3t
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= - | a
2M ARA A1 9 =2
— XFX 200 ZTA|SIoH =0l Z7
_E_@] A]ﬂlé—éq—%ﬂ@’%‘/]q :l-l—o—I,oAlcl—lTbl EJ-I'
AA AA" A F7HE e F2EH (D)9 570 nm AE I
B7. AMEAHO|IE ZotE 93} wjo] Akl 8IS 93 Bypass run®] AZWMETL
g et 2y
7H/3E HIo 28 ()9 570 nm Y AZEIHo=
aM A2 A2 E}Q! 22 +50 mAU9| @ ZAlo] A-8HH Y
1 Eq uilibration ByDaSS O|_|-75| —(;?-I' Ninhydrin-Positive substance Test - Lysine
2 Baseline Check Bypass Ho|A2tel X3 T e
3 ZAIE (SDB/Na)  Blank 22y o 2 lencine
4 0.01MHCI Blank SAIE Hlw E
E
5 Az8% (d) Standard = =4 g™ 12
2 o 5 . N
6 2428 (b) Standard =2 24 g o - T Ty
7 HR2Y () Standard 28y I R
8  ZHZRE2Y (3) #]1 Standard 224 .
1200 Time (min)
9 Z40H #1 Unknown = 24
10 ZA| S M Blank f2| ghz| Figure 1 — Reference Solution (d), Bypass run Z=Z0}E 73 @ HgJo]
11 2220 (3) #2 Standard 2 24
12 o #2 Unknown 22N B 8 228 (d) - A28 AeHd HIt
13 ZA|HH Blank FHe2| 28] 22|
74 0H ANE
14 a4 #1 Unknown “Helet BAE # 2M Ret. Time Name Peak Area  Peak Height Resolution
15 SAIEA Blank 2|28 HIAE #1 =70 [min] [mAU-s] [mAU]
16 ol #1 Unknown N2 | QW EAE #2 1 29.003 Isoleucine 1933.611 38.970 [-]
17  ZA|EH Blank a2t EAE #2 2 32.037 Leucine 1705.890 27.137 2.049
18  System Wash Bypass FH MM LY Z=
A 2H Qb otet Hlo] Al #1212 913f] Bypass run 235 X ' .Q:t;ﬁj]/\i Z}]A]ﬁ}%ﬂiﬁﬂ Zﬂ'@? ﬁog Z:iﬂ;%is?xleucing/
5o o]o]a] LAF o] Z=elsiLch AR EHL (d), (b) Leucine #2|% 1.5 oJAo|H 2.049+ o]& TH&35l= FHold &
- - o o e Ty o o ; im0l B L Hg] o]=A}0] =
Pt = 0] 2103 A ol% 7+ Ao slAE Aot 2z  HEHYT Isoleucine/Leucine?] £ E= £ o549 F
() #AHE FAstgaUeh. ol 2 Aol el Axs gz =W Isoleucine/Leucine®] 225 >
oW (1) - AM - ZAF N 248 =&t} AN =9 & 2 g3t A 2of JFLon, HHZHQl F1/g ofn|iil Eejof At
10l 010 Al AEI0] CarrveOvers TixlalA Olal ey BEE A-1 Hlm tju] A-5 B3l Z4do] vhA| A7AE w0
Al FJ2 A AR Carry-OverE ®WA5H7| YA dUT. o= ol 016 A o101~ S
£ BN ADABY T, A #13 APAS Az Ty TE0l Ol BHES €S 5 deaqn
2t e AlE 202 A6 A W E BUHS U - _
WE B o] Ty o AH HACE B8 AT AHe] Aags TS BEEY () £1, (b), (0 R FAEAN ARokEIRAY
e £ 3289 (2. () % ZARAL 570 nm A, F289 (b)

+ 440 nm Ad A=0tE T EAFS Y
IR R 7S A, F2EY (a) #1, (o), (b) R TAIEY
FZE IS ZF7F +100, +50, —50, 0 mAUS| @ IAo] &

AU
=] .
Ninhydrin-Positive substance Test - Lysine
——— (a) Lysine 570 nm
. —— (b) Proline 440 nm
00 1. Proline
2400 2. Lysine —(©)Ammonias70nm
3 a0 3. Ammonia ——Blank SDB_Na 570 nm
E 160.0 2 3
£ B U
8 800
S SV | S
L w0
=
T — e [
Qo
< 400 5 10 15 20 25 30 35 45
-80.0 1
e Time (min)
160.0
-200.0

Figure 2 = J28&%Y (a) #1, (b), (c) ¥ FA/F Y Z2r[ETY
F2EY (a) #2= HIJHA I
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2 w3 AHL thom paU o2 A #19] A=rtE 19Ut o] 42 Merckoll A +
w3t L-Lysine monohydrochloride Al&d Yt}

. : A A=etE D93 3T SRS A% 30-48+% o] A=utE
H 9. Peak information 120 HEEZ)

n . Ninhydrin-Positive substance Test - Lysine
—E—A‘I Ret Time Name Peak Area Peak Helght —— Test Solution #1 570 nm - Merck
[mln] [mAUS] [mAU] — Test Solution #1 440 nm - Merck
1 13.683  Proline 174.072 5.898
2 42.317 Lysine - 22 20°H (a) #1 588.610 42.283 =)
E 2000.0
2" 42319  Lysine - 2280 (3) #2 566.061 41.270 8 o
C
3 44727  Ammonium 481.225 31.183 % 12000
" FJEEY (a) #29] ARZTETHS YFASH T, 2 wo L
FUHE 2= GHoA = dEEol AEHeH, 4 &HE HEd : S S S W S T T
OU]‘E_L‘_% I:]—.%Eq— 7]:]'%]4 q-' 4000 Time (min)
Figure 3 — §9 #19] FA ZZ0FE7Z
H 10. Measured Ammonium peak information
Ninhydrin-Positive substance Test - Lysine
~——— Test Solution #1 570 nm - Merck
Ret. Time Peak Area Peak Height 1) T Testsoten “1° " Morck
B . . Lysine
[min] [mAU-s] [mAU] 2 Ammonia
1 HZEH (o) 44727 481.225 31.183 ;D: 400
£
2 ZAZEH (a) #1 44.723 267.013 17.207 g
C
3 HZRM () #2 44.726 261.112 17.113 £
» 00
4 SDB/Na 44780 75.958 5.460 2 ® * * ¢ “ “
5 0.01 M HCI 44.750 40.217 3.135
4000 Time (min)

A&A 02 Fo 5 A5yt UEbA dEw ol 0% BY  Figure 4 - 7Y #19 30-48% B Z220[E 7Y
€ de A2 AT ofgsyt. o|& A3 7H FAofA
T AN Y dRE dFET ol SAIEHNA dEE AR E
13 WA v e -9t HA = 1932l Lysine 42.59380] A& o, 139] 0]
A& 314 &rf(Solution A)= AM&-3F SDB/Na®t 0.01 M HCI 7} 3 AUS Yo] Peak Cut-Off7} er gt} oF 4 00| Ho]
| U A28 4 diw v32Y HAL FF2EN (Y dEE + Y3+ 9 g0 39.380] Holi= 1A= 17} ofd o]
w3 WA 15.8%, 8.4%2] Bl &R HEMFUY. SDB/Nax= 7/l 54 24 wisjo] mE wjo|Aztel WStR, o] ¥4 Bypass 2
& % 371ol At 80|, 0.01 MHCl §H2 Ax S HIE 2ol JdoAx Y3t 372 @A"Yt Ammonium T3
FUdE SAYY. F A BT o ds] 2N tiH] AL = 4466720 AEHSYUT dRE 139 WA Fo|= 72
292 g s dEHsyd 128.979 mAU's, 8.911 mAUYY T}

O 13 LE [ysine I3 Aelof| Sttt FEHE B YA

Lysine/Ammonium £ =+ 3.0200] Z&of o}F-&H EA| 7}
Ziq} gl k=o| sy

Ho} st A2 248 98] Minimum Height 1 mAU,
- ESE A ARE Y Global Threshold 3 mAU®| Z& £710] g5l o o] 7|& s}

o dnEZ AQsty FEH EL-E Y= sy
AN 39 ARETH gRlo] oA, AA Y E=Y
Reporting Threshold= A 2] 0.05%Y YTt sHAIRH 4
A 22 FA4E 5L Hiro] FEE Haes sk U Y
S Cut-Off7} A sh= A7 B5Utt ol & 1l2s), 4520
2= A28 (a), (b)ollA 2 ZF Lysine, Proline T2 HZA 9]
25% 52 28N 25% v §HZ U= A2 D FU| &
2 13 WA} 5Ue g2 A9ttt B ojEeAold E
A= F2EY (a), (b)ollA ¥ T3 WA 25%F Reporting
Threshold®2 AMg-5l995 Y )

ot AEEe w29 i, HEE AR, |4 52 B A5t
A &Ash7] Asf & 240 o S=rtETH e A E Hols
e Boe 13 "y Highs AYsHA Fed, gl Ee
3 FEE NE FEstisy.




Sykam Ot0| . &F 2A7|1E 2E%H RE 29| Lysine HI5|=2! &4 22 Al

heo AN #2 ARutE THYUT) o] L L4 MR}

AN #1373 FUg 279 A& glolEo] Fg5ion AA =0}
EI9} 30-48% S 2 2ntEIo] RSy

Ninhydrin-Positive substance Test - Lysine

—— Test Solution #2 570 nm - Hydrolysates
——— Test Solution #2 440 nm - Hydrolysates

_

5 10 15 20 2 30 35

-400.0 Time (min)

Figure 5 — §9 #29] FA] 22 0}= 7%

Ninhydrin-Positive substance Test - Lysine

—— Test Solution #2 570 nm - Hydrolysates
——— Test Solution #2 440 nm - Hydrolysates

400.0

B

Absorbance (mAU)

4000 Time (min)

Figure 6 — #Y #29] 30-48% 2] ZZ0}&E 7%

Lysine W3+ 42.553 8] A& o™ HY #]1 R0 E I}
5931 Peak Cut-Off7} HARASYT up71A 2 oF 4,05,
39.380 Z+z+ 9] 13 ¢ wo|AEe] HEF HAsS U &
B go|& 24L& 5Y3HA Minimum Height 1 mAU, Global
Threshold 3 mAU7} &-&3054t}.

AN #13h= o 24 H A #2004 570 nm g4 31.912
&, 40.287%, 41.113&0°] 137} 4&¥E5Y™. Ammonium=
44,7018 A&55UTE 440 nm AEoA = A&= 5371 ¢
AsUTH

A€ 7 039 A JEE ot 1t ZEUTt

B 11, dH #201M =T 0|3 Y&

&M PeakName  feLTime  PeakAra  peak Heloht

1 Unknown #1 31.912 120.193 2.371
2 Unknown #2 40.287 28.129 1.029
3 Unknown #3 41.113 101.915 2.011
4 Ammonium 44.701 198.951 12.460

ofuiAt EEE ARotE Y] HEE A7k} v L o,
Unknown #1, #2, #32 ZZ} Leucine, 1-Methylhistidine,
Tryptophan® 2 FHEHX| 9 HEE #7|6HA|= A5 H T
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4 WA g Gor Hut

- o3 HA Reporting Threshold
=M A ZIEH3 [rlnAu-sT [(AU-)
1 570 nm Lysine 588.610 147.153
2 440 nm Proline 174.072 43518

EEREY 23 o
[mAU:-s] [mAU-s]
SAENH 75.958 [-]
Ammonium  HZ8H 481.225 405.267 PASS
AN #1 128.979 53.021

FZEN (a) #19] Lysine T2 WA LU x84 (b)) Proline
14 WA 2+ 588.610, 174.072 mAU-sC| 22, Reporting
Threshold+ 147.153, 43.518 mAU-s7} EUtt. SAIE A
(SDB/Na) W A&¥ ¥E%E ¥3 WAL 75.958 mAU'so|H, &
A A2 7t A9 A F 13 WA A FAHHY dE T
3 AHS Wl gAYt & S0 F2E8H (o)A Aed =
F 93 WA 481.225 mAU-so| B2 B2 A2 481.225 -
75.958 = 405.267 mAU-sY@Ytt.

AR #1914= 570, 440 nm ALolA AEH E= J37H Y
ong HE O] BELE O AR o|F AR oty

o

AR #2 T Eew H GEE FF ALEAYS

flo

B13.dd #9232 4 Y2 AT AU

o3 HA
[mAU-s]

566.061

Reporting Threshold
[mAU-s]

=M A4 2 T3

1 570 nm 141.515

Lysine

2 440 nm Proline 174.072 43.518

=M Peak Name F;:h;-ime F:]ﬂ(lﬁ:f a

1 Unknown #1 31.912 120.193 0.042
2 Unknown #2 40.287 28.129 0.010
3 Unknown #3 41113 101.915 0.036

FETEY 2y 6

=29 SN EZF [mAU-s] ImAU-s] A oF
SAIEH 75.958 [-]
Ammonium  HZ8%H 481.225 405.267 PASS
2ol #2 198.951 122.993

Al 719 45 113 2% Reporting Threshold %k o]3}2] HZ|
o|7] Wil B i EE T A A AT 4= AU
oot 2 L Eo|A= ZF 339 4 I E ALRSU S dx
4% (a) W Lysine &2 0.2%0| B2, E4E 179 HAH|E
ol A4S o, S92 2F 0.088%% FHHUH

Ho]A] 5
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Sykam Ot0| . 4F 47| E &80t R H

27} e 27} =)

- Hjoj Az}l - 2|2

Sykam GmbHO|| A A|A|sH= opu| Al B47]9] &4 A AA H v%] bl ds|l=dl A B HAIA FA1HR] 77| H 7]

7HOQ: Operational Qualification)®ol+&= #lo]A2kQl QP4 B &2 AA5HA]= LA|ut, Ho]Aekely} Zo] &4 2 A4 7t

7}7} UFUH. o] B7h= Buffer A # Ninhydrin Reagent 3 A ZuE H71e o 2 of digt x5 AA gt o] 4]

& ZA sloA 10-208 719 ASTM Noise’?} DriftE =74 = gukx o2 (. 7]5'—0 2 Syt

Ut} o2 o] Bl wheh S H wolAgkIdY ASTM o AR A4 20 FA ¥

Noise &% 7]+ 0.5 minYytt. , 5 Hol Afel o HAETE 23S
21

, 5] A4, 5 A fAEs 3
H 14, #j0]A2t0l 0|2 U SR|ZE WItE ’
2] oo B7h HEe Ao #] B
2 re) e

g
3% 38 Al e S 18 N
10-20 min ASTM Noise Noise Limit

[mAU] [mAU]

570 nm 0.1742 1.000 ODE @‘?ﬂ?}—?—%‘%’iﬁqt}

440 nm 0.1996 1.000 2 Fgod HILE Q) A& 2AE Blank A 20lE 13
O]L]E}. Blank-Comparison< A2 U4 Blank A20tE 13
Ayt

10-20 min Drift Rate Drift Rate Limit
[mAU/h] [mAU/h]
570 nm 0.5012 20.000 Camy-over Test  lank - Washing eyde 1
—— Blank - Washing cycle 3
440 nm 0.5998 20.000 — Bjank- Comparison
2
F712 AA| A4 fAEE Bypass runote] 92> AZ0tETH E o
oA 37} AEE= B4 1709] ASTM Noisel thedh 2] | 8
o ZF 27+ QAE T3, Y AE A WSto| uhE #jo| A é —_—
ool Ws} 7712 T3 10 F8 Ha50] gHEE 1A A |4 —
]ﬂi; <ﬁ~)_\— 50.0
= O]‘M R=] ]’] q’ M—’—"—’—Hf,_,l/\

0 5 10 15 20 25 30 35 40 45
Time (min)

H 15 2N HAE 4 7 ASTM 0|2 £HE

Figure 7 = A& 270 }Z Blank ZZ0F= 78

ASTM Noise = ASTM Noise Carry-Over Test .
250.0 —— Reference (a
[m|n] [mAU] —BlankrWaih)ingcyclel
——— Blank - Washing cycle 3
570 nm 0.5-3.0 0.3082
570 nm 5.0-14.0 0.2633 2
E 150.0
570 nm 23.0-33.0 0.2072 8
(]
€ 1000
570 nm 36.0-38.0 0.1715 g M%@k
570 nm 40.0-43.0 0.2688 < ,JV”HKM
440 nm 5.0-14.0 0.4016
440 nm 23.0-33.0 0.2664 Time (min)
440 nm 36.0-38.0 0.2694 Figure 8 — Carry—Over BlilE Yo} FFEY (a) 220} 718 Q#/Zo]
AA| A v A= Ho] A1 A AL ASTM Noised] H Y& Solgt e I8 ()9 Lysine I3 HFEF Al7o] 42.317
ol ] ulaf, AE 27 BAGA|A 22 m=e] vjEE A

570 nm AL 0.1715-0.3082 mAU, 440 nm AL 0.2664- £ _
0.4016 mAUZ ZA4H&UT 99 opd 52 ngte] dutgor =427 41.817, 416172 0% Ha L2 7] LFEFLEO o AJa}
AE A T2 HF A =% oz ol = #dy) 03 l-—o] peak frontmgo] ﬂa@yqu} W2 2713} 13 PEjot E}é
£ ©0]-83t S/N Ratios /\]’ ?:,1'1415{', Q] = HoA Ao AL 2o9] Tysine ¥ AL} = At HAH Z?:] T ZAF R 4wt o]

% 7719] Noise?} ol 77k9] B3 Noise?l AST_jMoNLogeE £ % 537 TEF7] W2 dohol A RefE RR 4R b
H5197] o] o] 2 I S/N Ratiod] A8 21 gl 0] Ak ﬁ&%’s‘gﬁut}. )

gt o] g+e E3) 13 &o]7} oF 1 mAU 23 g o A3 Wo]  ErARl ARF BIES 3 F HA9] A
Aehols} Rels) AEY 5 SS9 5 YsUth AAE 7 39.0508 02 Asto] 7hsdt T Y2 WHE HEGLUT. o

RV = =T0 | B =S BV =]
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A2t A-4/Na A-5/Na B-1/Na Reg. Sol.
[min] [%] [%] [%] [%]
Initial 0.0 100.0 0.0 0.0
6.00 0.0 100.0 0.0 0.0
6.10 0.0 75.0 25.0 0.0
26.00 0.0 75.0 25.0 0.0
26.10 0.0 22.0 78.0 0.0
31.00 0.0 22.0 78.0 0.0
31.10 0.0 0.0 100.0 0.0
40.00 0.0 0.0 100.0 0.0
40.10 0.0 0.0 0.0 100.0
43.00 0.0 0.0 0.0 100.0
43.10 0.0 100.0 0.0 0.0
56.00 0.0 100.0 0.0 0.0
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Method Adaptation for ILE/LEU Peak performance

——SST 570 nm
——— SST Method Adaptation 570 nm

Absorbance (mAU)

H18. 22 =2A=

0| n}2 1|3 H|

Ret'. Time Name Peak Area  Peak Height Resolution
[min] [mAU-s] [mAU]

- 29.003 Isoleucine 1933.611 38.970 [-]
e 32.037 Leucine 1705.890 27.137 2.049
" 27.283 Isoleucine 1918.578 52.402 [-]
o 29370 Leucine 1765.023 36.580 1.865
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W05 &4 1.57 min 1.22 min 22.3% &4
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1 FEuropean Pharmacopoeia 11.0, Lysine hydrochloride
(0930), EDQM, Council of Europe.

2 Sykam GmbH, Operational Qualification for Amino
Acid Analyzer S 633, SOP-4154 1.0, 2024.

3 ASTM E685-93(2021), Standard Practice for Testing
Fixed-Wavelength Photometric Detectors Used in Liquid
Chromatography, ASTM International.
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