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Summary

Amino acids are indispensable ingredients in parenteral nutrition solutions, especially for preterm
infants. The parenteral nutrition solution with main ingredients including glucose, amino acids,
micronutrients, and electrolytes, is indicated as a combining prescription in nearly 50% of clinical
departments at Pediatrics' Hospital 2 at Ho Chi Minh City in which energy is provided mostly from
two groups of carbohydrates and amino acids. However, it is complicated to quantify each amino
acid component in the mixture. There are some studies applying inductively coupled plasma mass
spectrometry (ICP-MS), high-performance liquid chromatography (HPLC) to quantify amino acids - in
which, HPLC is the most commonly used method. However, the results of method validation were
often not fully reported, or these procedures excluded cysteine - an essential amino acid for preterm
infants. In Vietnam, the parenteral nutrition solution has been prescribed routinely in many hospitals
without a standard method for quantifying each amino acid component. Therefore, this study was
conducted to develop and validate the reverse HPLC method for the quantitation of 19 essential
amino acids. Photo diode array (PDA) detector combining the pre-column derivative formation with
the FMOC-CI reagent, and fluorescence detector (FLD) combining the pre-column derivative
formation with OPA and FMOC- Cl ones were used for quantification of cysteine and the remaining
amino acids, respectively, with a different chromatographic condition for each procedure. The
validation result showed that the developed methods have desirable selectivity; good sensitivity; high
precision (RSD < 2%), satisfactory accuracy with a recovery rate from 98% to 102% (RSD < 2%).
The methods were applied for analysis of amino acids in the studied parenteral feeding solution. The
percentage amount of each amino acid was in the range of 90-110% compared to the label.
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Pat van dé

Acid amin 1a thanh phén chinh cu_ thanh
protein, xay dwng cau truc cta co thé va can thiét
cho cac hoat déng song hang ngay E)ay la
thanh phan khéng thé thiéu trong cac dung dich
nudi an tinh mach, dac biét trong cac ché pham
nudi &n cho tré so sinh hoac sinh non @. Dung
dich nudi an tinh mach dwoc chi dinh nhw mot
thubc phdi hop theo don trong gan 50% céac khoa
lam sang tai co s& thwc hién nghién clru — Bénh
vién Nhi déng 2 Thanh phé H6 Chi Minh, voi cac
thanh phan chinh gdm glucose, acid amln cac
yeu t6 vi lwong va cac chét dién giai . Cu thé,
hén hop dung dich nuéi &n tmh mach
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dwoc chi dinh nhiéu nhat tai Bénh vién co thanh
phan gébm glucose 10%, glucose 30%, NaCl
10%, KCI 10%, CaCl, 10%, MgSO4 15% va
dung dich Vaminolact bao gébm 19 acid amin
thiét yéu. Trong dd, nang lvong dwoc cung cap
chd yéu tlr hai nhém carbohydrat va acid amin.
Nhung khac véi glucose, cé thé gian tiép kiém
tra sw dap (’ng va nhu cau ctia bénh nhi qua thi
nghiém dwong huyét, nhu cau acid amin cua tré
va viéc dinh lwong ting thanh han acid amin
trong hén hop la rat phic tap . Trén thé gidi,
cing da co cac nghién ciru ap dung phuong
phap quang phd phat xa plasma, sac ky lédng
hiéu nang cao (HPLC) va nhiéu phwong phaP
phan tich khac dé& dinh lwong acid amin ,
trong d6, HPLC l|a phwong phap thwdng dwoc
ap dung nhit. Tuy nhién, két qua thdm dinh quy
trinh dinh lwong thuwdng khong dwgc bao cao
day di hodc chwa cé quy trinh dinh luwong
cystein trong dung dich nubi an tinh mach — mét
acid amin thiét yéu cho tré sinh non ¥ 7 @
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Tai Viét Nam, mé&c du tinh dén thoi didm hién  nuéi &n tinh mach bang phwong phap HPLC.

tai, viéc phdi tron cac thanh phan dinh dudng cjé Nguyén vat liéu va phwong phap

tao thanh hon hop nudi an da tré nén ph6 bién Nguyén vat liéu

va duwoc ap dung thuong quy tai nhiéu bénh Dung dich nuéi &n tinh mach

vién nhwng van chwa cd mét quy trinh hay Dung dich nuéi &n tinh mach pha ché theo

phuong phap chuan dinh lugng tirng thanh  don dwoc chi dinh nhiéu nhét tai co' s& nghién
phan acid amin. Vi vay, nghién clu nay duwoc clu — Bénh vién Nhi Dong 2 Thanh phb H6 Chi

thwe hién v&i muc dich la dinh lwgng cac acid  Minh.
amin thiét yeu, bao gom cystein, trong dung dich

Bang 1. Cong thirc pha ché dung dich nuéi &n tinh mach

Thanh phan Thé tich (ml) Ham Iwong nhén (g)
Dung djch tiém truyén glucose 10% 200 20
Dung djch tiém truyén glucose 30% 80 24
Dung dich tiém truyén natri clorid 10% 12 1,2
Dung dich tiém kali clorid 10% 8 0,8
Dung dich tiém calci clorid 500 mg/5 ml 4 0,4
Dung dich tiém magnesi sulfat 15% 4 0,6
Dung dich tiém truyén Vaminolact 6,5% 120 *
Téng 428

*Thanh phén va ham luong cho 100 mi: L-alanin (0,63 g), L-histidin (0,21 g), L-arginin (0,41 g),
L-isoleucin (0,31 g), L-acid aspartic (0,41 g), L-leucin (0,70 g), L-cystein/cystin (0,10 g), L-threonin
(0,36 g), L-serin (0,38 g), L-tryptophan (0,14 g), taurin (0,03 g), L-tyrosin (0,05 g), L-valin (0,36 g),
L-lysin (0,56 g), L-methionin (0,13 g), L-phenylalanin (0,27 g), L-acid glutamic (0,71 g), glycin

(0,21 g), L-prolin (0,56 g).

Céc thanh phan pha ché dung dich nuéi an Chét chuan déi chiéu
tinh mach déu duwoc phép lwu hanh tai Viét Nam Danh muc cac acid amin chudn dbi chiéu
va van con han dung trén 12 thang tai thdi diém  dwoc ghi trong bang 2.
nghién ctu.
Bang 2. Danh muc céc acid amin chuén dbi chiéu
STT Acid amin Nha san xuét S6 16 Ham lgng tinh trén
nguyén trang (%)
1 L-alanin QT302 010718 99,0
2 L-histidin QT308 010718 99,7
3 L-arginin HCI QT303 021119 99,9
4 L-isoleucin QT309 010718 99,7
5 L-leucin Vién Kidm nghiém QT310 010718 99,4
6 L-threonin thudc Thanh phé- Ho QT316 010518 99,4
7 L-serin Chi Minh QT315011018 99,7
8 L-tyrosin QTO088 100916 99,4
9 L-valin QT318 011118 99,9
10 L-lysin HCI QT311 020819 99,6
11 L-methionin QT312 011118 99,6
12 L-cystein HCI QT199 031118 90,0
13 L-acid aspartic A9256 98,0
14 Taurin Sigma - Aldrich 86330 99,0
15  Acid aminobutyric (ndi chuén) BCBV0838 99,0%
16 L-tryptophan 0100060 99,8
17 L-phenyl alanin Vién Kidm nghiém 0100070 99,5
18 L-acid glutamic thﬁéc Trung uohg 49449 99,5
19 Glycin 0100068 99,6
20 L-prolin 0100083 99,9
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Trang thiét bj

May séc ky ldng hiéu nang cao SHIMADZU
UFLC 20A v¢i dau do PDA, dau do huynh
quang, can phan tich dién t&¢ Mettler Toledo
AT200, may do pH Mettler Toledo S20
SevenEasy™. Cac thiét bj phan tich va dung cu
phan tich da dwoc hiéu chuan dat quy dinh theo
GLP va ISO/IEC 17025.

Dung méi, thuéc thir, héa chat

Acid sulfuric, acid boric, natri hydroxyd,
n-hexan, natri dihydrophosphat, acid hydrocloric,
natri tetraborat decahydrat, ortho-phthalaldehyd
(OPA) va 9 - fluorenylmethyl cloroformat
(FMOC-CI) dat tiéu chuan phan tich; methanol
va acetonitril dat tiéu chuan séc ky 16ng.

Phwong phap nghién ctru

Dwa vao mot s6 tai liéu tham khao va dung
dich nuéi &n tinh mach trong nghién ctru gdm
nhiéu thanh phan, trong d6 thanh phan acid
amin cé ndng d6 thap nén ky thuat HPLC pha
dao da dwoc lwa chon, sir dung dau do day diod
quang (PDA) két hop v&i viéc tao dan chéat
trwéc cot voi thude thtr FMOC-CI dé dinh lwong
cystein ™ va ddu do huynh quang (FLD) két hop
voi viéc tao dan chéat trudc cot véi thude thir
OPA va FMOC-CI dé dinh lwong cac acid min
con lai ™ &7 1% Trong qua trinh thwe nghiém,
cac didu kién sic ky anh hudng dén hiéu qua
tach ctia phwong phap da dwgc khao sat nhuw ty
& dung modi pha dong, chwong trinh riva giai
déng dong va gradient, nhiét do cot, buéc séng
phat hién va tbc d6 dong. Diéu kién sac ky duwoc
lwa chon sao cho cac chét phan tich tach hoan
toan véi do phan gidi I6n hon 1,5 va hé sb bat
dbéi clia cac chat phan tich trong khoang 0,8 -
1,5. Sau khi xac dinh diéu kién sac ky thich hop,
tién hanh thdm dinh quy trinh theo hwéng dan
clia ICH bao gébm khao sat tinh phu hop cia hé
théng, tinh chon loc, tinh tuyén tinh va khoang
xac dinh, do chinh xac va do dang ',

Thubc thtr OPA khi c6 méat mot hop chét thiol
nhvy  2-mercaptoethanol hoac acid 3-
mercaptopropionic sé tac dung voéi cac acid
amin bac nhat dé cho mot hop chét isoindol
phat huynh quang manh. Ban than thuéc the
OPA khoéng phat huynh quang nén khéng gay
tré ngai. Mat khac, vi OPA dé tan va 6n dinh

trong nuwéc doéng thdi cho phan trng nhanh nén
c6 thé tao dan chét va phan tich mau ther mot
cach tw dong, dung thiét bj tw nap mau thir dé
trén 1an mau thtr véi thube thir. Tuy nhién, OPA
khéng phan (rng véi cac amin bac 2, nén dé
dinh lwvgng cac acid amin cé nhéom chirc amin
bac 2 nhw prolin, can phdi hop v&i k§ thuat tao
dan chét trwéc cot voi thuée thte FMOC-CI.
Thubc thr FMOC-CI tac dung véi acid amin bac
1 va acid amin bac 2 dé tao thanh cac dan chét
phat huynh quang manh (e,

Chuan bi mau

Dinh lwong cystein trong dung dich
nuéi dn tinh mach bang HPLC-PDA

M&u chuédn géc: Can chinh xac khoang
15,6 mg cystein chudn dbi chiéu vao binh dinh
mirc 50 ml, thém 10 ml nwéc, 1ac cho tan hoan
toan, thém nwéc dén vach, 1ac déu.

Mé&u chuén: Hat chinh xac 10 ml dung dich
chuan gbc, cho vao binh dinh m&c 100 ml, thém
nwdc cat dén vach, 1ac déu.

M&u thir. Pha loang 10 ml ché phadm thanh
100 ml bang nuwéc cét.

Méu placebo: Chuan bi nhw mau thi, thay
thé ché phdm bang placebo (khéng chira hdn
hop acid amin).

Ma&u tréng: Nwéc.

Dung dich dém borat: Cén 6 g acid boric, hoa
tan trong 100 ml nwéc, chinh pH vé 6,5 bang
dung dich NaOH 10 N. Thuéc thtr FMOC-CI: can
chinh xac khoang 50 mg FMOC-CI, hoa tan
trong 10 ml acetonitril.

X ly mdu: Hat 100 pl mau chudn/thty/
placebo/trdng vao 6ng nghiém, thém 400 pl
dung dich dém borat, l1ac déu 30 giay, thém
500 pl dung dich FMOC-CI, I&c xoay 30 giay,
thém 4 ml n-hexan, l&c xody 1 phuat, d& yén
5 phat cho tach 16p, lay dung dich bén duéi, loc
qua mang loc 0,22 ym.

Dinh lwong cdc acid amin con lai trong
dung dich nuéi dn tinh mach bang HPLC-FLD

Dung dich néi chuéan: Céan chinh xac khoang
26,5 mg acid aminobutyric vao binh dinh mic
50 ml, thém nwéc cat vira da dén vach, 1ac déu.

Dung dich chudn géc: Can chinh xac tirng
acid amin chuén va hoa tan béng dung dich HCI
0,1 N theo bang dwéi day:

Bang 3. Ndng dé céac acid amin trong dung dich chuén géc

STT Acid amin N6ng dé (mg/ml) STT Acid amin N6ng dé (mg/ml)
1 L-acid aspartic 1,168 10 L-valin 0,942
2 L-acid glutamic 1,996 11 L-methionin 0,370
3 L-serin 1,057 12 Taurin 0,093
4 L-histidin 0,615 13 L-tryptophan 0,398
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5 L-threonin 1,012 14 L-phenylalanin 0,757
6 L-arginin 1,191 15 L-isoleucin 0,883
7 L-alanin 1,772 16 L-leucin 2,007
8 L-tyrosin 0,145 17 L-lysin 1,695
9 Glycin 0,585 18 L-prolin 1,561

Hén hop chuan: Hat chinh xac mét thé tich
cac dung dich chuan gbc theo bang duéi day,
cho vao binh dinh mdc 100 ml, thém 2 ml

Bang 4. Néng dé céc acid

dung dich chuan ndi va thém nwoc dén vach,
lac déu, loc qua mang loc 0,22 um.

amin trong hén hop chuén

STT _Dung dich chuan géc Noéng d6 (mg/ml) STT _ Dung dich chuan géc  Nong d6 (mg/ml )
1 L-acid aspartic 0,0117 11 L-methionin 0,0037
2 L-acid glutamic 0,0200 12 Taurin 0,0009
3 L-serin 0,0106 13 L-tryptophan 0,0040
4 L-histidin 0,0062 14 L-phenylalanin 0,0076
5 L-threonin 0,0101 15 L-isoleucin 0,0088
6 L-arginin 0,0119 16 L-leucin 0,0201
7 L-alanin 0,0177 17 L-lysin 0,0170
8 L-tyrosin 0,0015 18 L-prolin 0,0156
9 Glycin 0,0058 19 Acid aminotx)utyric (ndi 0.0058
10 L-valin 0,0094 chuan) ’

Mau thi: Hat chinh xac 2 ml ché pham vao
binh dinh mdr¢c 200 ml, thém 20 ml dung dich HCI
0,1 N va 2 ml dung dich chuan ndi, them nuwoc
dén vach, l&c déu, loc qua mang loc 0,22um

Méu placebo: chuan bi nhv mau thd, thay
thé ché pham béng placebo (khdéng chira hén
hop acid amin).

Dung dich dém borat. Can 1,9 g natri
tetraborat decahydrat vao binh dinh mc 50 ml,
thém 25 ml nwéc, lac déu cho tan hét, thém
nwéc téi vach, 1ac déu va diéu chinh pH dén
10,2 bang dung dich NaOH 10 N.

Thuéc thtr OPA: Can chinh xac khoang
20 mg OPA, thém 300 ul ethanol, siéu am
khoang 1 2 phat, thém 17 ul acid
3-mercaptopropionic va 1,68 ml dung dich dém
borat, 1ac déu.

Thubc thir FMOC-CI: Can chinh xac khoang
25 mg FMOC-CI vao binh dinh mdrc 10 ml, thém
5 ml acetonitril, 14c déu, siéu am cho tan hét,
thém acetonitril dén vach, 1ac déu.

X ly mdu: Hat riéng biét 50 pl hén hop
chudn/mau thir/placebo vao 6ng nghiém, thém
100 pl thubc thir OPA, I1&c xody 2 phut, thém
50 pl thubc thtr FMOC-CI, I&c 1 phut, thém chinh
xac 550 pl nuwéc, lac déu, loc qua mang loc
0,22 ym.

Két qua

Cac két qua thuc nghiém da xac dinh duoc
didu kién séc ky thich hop dé dinh lwong cystein
va cac acid amin con lai trong dung dich nudi an
tinh mach, dwoc thé hién trong bang 5.

Bang 5. Diéu kién sdc ky dé dinh lwong cystein va cac acid amin khac

Dinh lvong cystein

Diéu kién sdc ky bing HPLC-PDA

Dinh lwong acid amin
khac bang HPLC-FLD

Cét sdc ky Gemini C18 (150 x 4,6 mm; 5 um) Gemini C18 (250 x 4,6 mm; 5 um)
Pha déng Dung dich acid sulfuric 0,1% va hén Dung dich NaH,PO, pH 7,8 va hén hop
hop acetonitril - nwée (9:1), rira giai methanol - acetonitril - nwéc (45:45:10), rira giai
gradient: 0’(25:75), 3'(25:75), 5’(14:86), gradient: 0'(95:5), 35'(56,5:43,5), 50’(20:80),
8'(14:86), 10°(2:98), 15’(2:98), 51’(0:100), 60’(0:100), 61’(95:5), 70°(95:5)
15,1°(25:75), 25’(25:85)
Téc do dong 1,5 ml/phut
Nhiét do cét 25°C 28°C
Budc séng 286 nm Gradient bwéc séng kich thich va phat xa theo
phat hién thoi gian: 0 - 40,5°(340 - 450 nm), 40,6 - 54’(266

- 310 nm), 55 - 70°(340 - 450 nm)

Thé tich tiém mau

10 i
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Tham dinh quy trinh dinh lwong cystein
Tinh pha hop cuda hé théng

Bang 6. Két quéa khao sét tinh phu hop cla hé théng trén méu chuén (n = 6)

Theéi gian Iwvu Dién tich pic . £y Ay 1A: S6 dia ly thuyét
(phut) (uV x giay) Hg so bat doi biéu kién
Trung binh 7,806 719097 1,29 9986
RSD (%) 0,11 0,32 1,99 2,00

Nhén xét: Két qua khao sat cho thay gia tri
RSD cOa’thb’i gian lwu, dién tich pic va so dia ly
thuyét biéu kieén khéng qua 2%; hé so bat doi
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(khéng c6 hén hop acid amin)
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Hinh 3. S&c ky d6 mau chuén

Két qua khao sat tinh chon loc cho thay trong
cung diéu kién phan tich: Séc ky d6 méau
placebo khéng xuét hién pic & trong khoang thoi
gian lwu twong tng véi thoi gian lwu cla cystein
trong sac ky dd mau chuén, sac ky dd mau th
xuét hién pic co thoi gian lvu tuo’ng duwong voi
cystein trong séc ky dd mau chuén, khi thém
mé&u chudn cystein vao mau thtr c6 sy tang lén

cta cystein nam trong khoang 0,8 — 1,
vay, quy trinh dat tinh phu hgp clia hé thong.

1,5. Nhw

Tinh chon Igc
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Hinh 2. S&c ky d6 mau placebo
~(khdng co cystein)
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o

Hinh 4. S&c ky d6 méu thoe

vé chiéu cao va dién tich pic cé thoi gian lwu
twong ng voi thoi gian lvu clia cystein trong
mau chuan. Nhw vay quy trinh ¢ tinh chon loc.
Hinh 1 dén 4 minh hoa sé&c ky db cac mau phan
tich khi khao sat tinh chon loc.

Khoang tuyén tinh, d6 chinh xac, dé ding

Két qua khao sat khodng tuyén tinh, d6 chinh
xac va do dung dwoc tom tat trong bang 7.

Bang 7. Két qua khdo sét khodng tuyén tinh, do chinh xéc va dé ding

Phwong trinh héi quy

y = 26046908x

Khoang tuyén tinh

0,022 — 0,034 mg/ml

Hé sé twong quan r=0,9971
D 1ap lai (n = 6) B¢ chinh xac trung gian (n = 12)
Dé chinh xac % cystein so v&i nhan RSD % % cystein so v&i nhén RSD %
104,91 0,33 104,72 0,45
e - Ty 16 thu héi (%) RSD %
B¢ dung (n =9) 99,99 — 100,41 0,15

60

TAP CHI Y DUQC HQC SO 26 - THANG 8/2021



Nhan xét: Phuong phap dinh lwong dat tinh
tuyén tinh v&i khoang ndng dd khao sat cla
cystein tir 0,022 — 0,034 mg/ml, gia tri r > 0,995.
Gia tri RSD cGia ham lwgng phan trdm so voi
nhan cla cystein twong rng v&i do lap lai va do
chinh xac trung gian déu khéng quéa 2%. Ty 1é
thu hoi clia cystein & 3 mrc ndng d6 80, 100 va
120% clia nong do6 dinh lwong déu nam trong
khoang 98 — 102% v&i RSD khéng qua 2%.
Tw két qué khédo sat dd chinh xac, ham lwong

phan trdm cystein so v&i ham lwong ghi trén
nhan la 104,72%.

Nhw vay, quy trinh dinh lwong cystein trong
dung dich nuéi &n tinh mach bang phwong phap
HPLC-PDA dat yéu cau vé tinh phu hop clia hé
thdng, c6 tinh chon loc, khoang xac dinh réng,
dat d6 chinh xac va do dung.

Tham dinh quy trinh dinh lwong acid amin
con lai

Tinh phu hop cda hé théng

Bang 8. Két qua khao sét tinh phu hop cia hé théng (n = 6)

STT Acid amin Ty sé AS/IS RSD (%) Théi gian Iwu (phut) RSD (%)
1 L-acid aspartic 1,360767 0,23 3,344 0,16
2 L-acid glutamic 2,242026 0,39 5,098 0,20
3 L-serin 1,481231 1,47 10,328 0,17
4 L-histidin 0,361705 0,94 12,875 0,15
5 L-threonin 1,398786 1,46 14,157 0,17
6 L-arginin 1,218165 0,79 15,909 0,11
7 L-alanin 3,027078 1,15 18,049 0,15
8 L-tyrosin 0,153676 0,69 22,146 0,12
9 Noi chun 1,000000 0,00 23,144 0,13
10 Glycin 1,667068 1,07 25,071 0,09
11 L-valin 1,910967 0,61 27,343 0,09
12 L-methionin 0,382617 0,34 28,275 0,09
13 Taurin 0,101436 1,80 30,174 0,08
14 L-tryptophan 0,355075 0,50 31,211 0,08
15 L-phenylalanin 0,973308 0,63 31,928 0,08
16 L-isoleucin 1,552073 0,75 32,326 0,09
17 L-leucin 3,276389 0,63 34,402 0,08
18 L-lysin 1,740774 0,79 39,453 0,04
19 L-prolin 0,651527 1,08 42,520 0,04

Nhén xét: Két qua khao sat cho thay gia tri
RSD cua thoi gian lwu va ty s dién tich pic chat
phan tich so v&i ndi chuan (AS/IS) khéng qua
2%. Nhw vay, quy trinh dat tinh phu hop cla
hé théng.

Tinh chon loc

Két qua khao sat tinh chon loc cho thay trong
cung diéu kién phan tich: Sac ky d6 mau
placebo khéng xuét hién pic & trong khoang thoi
gian lwu twong ng véi thoi gian lwu cta cac pic
chat phan tich va néi chuan trong séc ky doé

hén hop chuan; séc ky dd mau thlr xuat hién
cac pic co thoi gian Iwu twong dwong voi pic
clia chat chuan trong séc ky d& hdn hop chuén;
trén sac ky dd6 mau thir, cac pic chat phan tich
va ndi chudn tach hoan toan; khi thém chuin
vao mau thtr c6 sy tang lén vé chiéu cao va
dién tich cac pic cé thoi gian lwu twong bng vOi
thoi gian lwu cla céc pic trong hén hop chuan.
Nhuw vay quy trinh cé tinh chon loc. Hinh 5 dén 7
minh hoa sac ky dé cac mau phan tich khi khao
sat tinh chon loc.
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Hinh 5. S&c ky dé méu placebo
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Hinh 7. S&c ky dé hén hop chuén
Khoang tuyén tinh, dé chinh xdc, dé ding
Bang 9. Két qua khado sét khodng tuyén tinh, dé chinh xéc va dé ding
STT Acid amin tl‘:r,'g;;;oi’rn("?l tl.lu;%:; t;( ’Z)a’g'gh Dg(zh;ngf - D((.’), ius;}g
g quan (r) (51 Jmi)  %sovoi RSD Tylgthuhdi RSD
quy g nhan % (%) %
. . y = 0,9928 0,0187 — 99,71 —
1 L-acid aspartic 57 1767x 00280 103,81 0,82 101,51 0,68
. . y = 0,9902 0,0240 — 98,87 —
2 L-acid glutamic 55 4573x 0.0479 101,03 0,42 101,72 0,94
. y = 0,9921 0,0169 — 98,21 —
3 L-serin 71.1683x 0,0254 98,51 0,89 101,92 1,36
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o §= 09952 0,0098 — 98,21 —

4 L-histidin 30,7999 0.0148 9,50 069 Ygygg 148
P G= 00945 0,0162-— 98,26 —

5 L-threonin 69,3194x 00243 100,89 1,37 101,70 1,49
— = 0,9955  0,0191 — 98,12 —

6 L-arginin 54,0647 00286 97,65 0,91 101,27 1,00
_. §= 09937  0,0284— 98,61 —

7 L-alanin o1 Lo oaas 9730 148 GO0 14
o j= 0,919 0,0023 - 98,17 —

8 L-tyrosin 51 5916¢ 0 10254 126 G017 145
. §= 0,9990  0,0094 — 98,18 —

9 Glycin 149,7565x 0,0140 10282 101 45199 119
. §= 0,9945  0,0151 — 101,13 -

10 L-valin 67 pasix 0226 10551 074 ST 02

11 Lmethionin ., 7> 0,9955 0608339‘ 100,83 1,03 98,28-99,78 047

12 Taurin g=511039 09918 0608352_ 11344 1,11 a%':zzg 0,96

13 L-ryptophan  §=431075 09920 0608336‘ 106,36 0,98 a%'f% 117

14 Lphenylalanin g=61482 9% 0D 40287 120 2T g9
N = 09955 0,0141— 98,66 —

15 L-isoleucin 88.2534x 0,0212 9923 1,11 101,77 1,32
P §= 09978  0,0321 — 99,45 —

16 L-leucin 804477 oass 103,16 055  ofor  oes
- §= 0,9901  0,0271 — 98,11 —

17 L-lysin 72 L399 o407 o469 177 Sole 127
— §= 09942 0,0250 — 98,06 —

18 L-prolin 21,0550 o7 1136 160 Jo0%0 136

Nhan xét: Phuong phap dinh lwong dat tinh
tuyén tinh v&i gia tri r > 0,900. Gia tri RSD cua
ham lwong phan trdm so v&i nhan cla cac acid
amin twong ng véi dd chinh xac déu khong
qué 2%. Ty I& thu héi cla cac acid amin & 3
mirc ndng d6 80, 100 va 120% cla néng do
dinh lwong déu ndm trong khodng 98 — 102%
v&i RSD khong quéa 2%. T két qua khao sat do
chinh xac, ham lwong phan trdm cta céac acid
amin nam trong khoang 90 — 110% so véi ham
lweng ghi trén nhan.

Nhw vay, quy trinh dinh lwvong cac acid amin
trong dung dich nuéi &n tinh mach béng phwong
phap HPLC-FLD dat yéu cau vé tinh phu hop
ctia hé thdng, c6 tinh chon loc, khodng xac dinh
réng, dat do chinh xac va dé duang.

Ban luan

Quy trinh dinh lwgng cystein bang phuwong
phap HPLC-PDA va quy trinh dinh lwgng déng
thdi cac acid amin bang phwong phap HPLC-
FLD trong ché phdm dinh dudng pha ché theo
don déu dat yéu ciu thdm dinh va c6 thé duoc
ap dung dé dinh lwong hay khao sat do 6n dinh
cac acid amin trong ché pham dinh dwéng pha
ché theo don. Cac két qua ban dau cho thay

ham Ilwong acid amin trong dung dich nudi an
tinh mach van nam trong khodng 90 — 110% so
vé&i ham lwong ghi trén nhan trong 48 gio bao
quan & nhiét d6 2 — 8°C ngay sau khi pha ché.
Diéu nay phan anh sy 6n dinh ham lwong cla
cac acid amin sau pha ché va bao quan ciling
nhw khéng c6 sy twong tac gitra cac thanh phan
con lai trong dung dich v&i acid amin. Sy bién
ddi cystein trong thoi gian bao quan ciing da
dwgc ghi nhan trong nghién ctru clda Anne-
Laure va CS vao ndm 2019 vé&i két qua cho thay
céac acid amin c¢6 ndng do 6n dinh trong 4 thang
bao quan & nhiét dé 2 — 8°C, ngoai trir cystein -
acid amin nay da bj Phén hay thanh cystin, lam
vang dung dich tiém 12, Nguyén nhan la do sau
8 ngay bao quan & nhiét do 2 — 8°C, ché pham
da dwoc bao quan & nhiét do 22 — 24°C trong
24 gid dé md phdng quéa trinh s& dung trén
bénh nhan thyc té trwéc khi thwe hién cac phép
ther va pH do dwoc clia dung dich dinh dudng
trong nghién ctvu nay dao déng xap xi 5. Ngoai
ra, viéc két luan sw khéng bén virng cla cystein
la dwa vao viéc khdo sat ham lwgng cystin trong
qua trinh khdo sat ma khong dinh Iwgng cystein
va tinh két quéd so v&i nhan. Trong nghién ctu
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cla chdng t6i, ham luwong cystein hdu nhw
khong thay ddi trong subt thdi gian bao quan
(khodng 104% so v&i ham lwgng nhéan), thoi
gian bdo quan ngan hon (48 gi®), khéng cé giai
doan mé phdng nhw da néu trén, pH cla dung
dich xap xi 6,5 va c6 dinh lwgng cystein so voi
nhan. Nhw vay, cac khac biét ndi trén cé thé dan
dén két qua khac nhau gitra hai nghién ciru,
nhwng nhin chung, ca hai déu c6 cung di dén
nhan dinh Ia dung dich dinh duw&ng nudi an tinh
mach twong dbi bén virng khi dwoc bao quan &
nhiét dd 2 — 8°C va co thé dung an toan cho tré
so sinh.

Ket luan

Quy trinh dinh lwgng acid amin trong dung
dich nudi &n tinh mach bdng phwong phap
HPLC vé&i dau do day diod quang PDA (dinh
lwong cystein) va dau do huynh quang FLD
(dinh lvong cac acid amin con lai) két hop véi
viéc tao dan chét trwéc cot véi thube thir OPA
va thubc thir FMOC-CI da dwoc xay dwng thanh
cong. Quy trinh ¢6 tinh chon loc, khoang tuyén
tinh rong, dat dd chinh xac va dd dung. Két qua
dinh lwgng cho thdy dung dich dinh dudng pha
ché theo don cé ham lwong phan tram cla cac
acid amin nam trong khoang 90 — 110% so Vo
ham lwong ghi trén nhan.
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