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‘ DPINH LUQNG ACID AMIN ‘
BANG KY THUAT SAC KY LONG HIEU NANG CAO PAU DO UV

e Phan Nguyén Thu Xuin*e Buii Thé Vinh
Trwong Pai hoc Quoc té Hong Bang

TOM TAT

Nghién citu nay tién dinh lirong hon hop acid amin bang ky thuat HPLC-UV duea trén phdn tmg
tao dan xudt trude cét va tién hanh dinh lwong 21 loai acid amin cé trong mau thit nghiém. Mdu
duoe thily phén, dich thily phan dwoc tao dan xudt voi thuéc thik dancyl & 60°C trong 30 phiit, sau
do duwoc ¢é déic lam sach mdau va chiét lai bang dung dich HCI 2%, dich chiét tiép tuc dwoc tiém vao
hé thong sdc ky Iéng dau do tir ngoai (HPLC-UV). Puong chudn tuyén tinh ciia cdc chudn acid
amin duoc dung véi nong dé tir Sppm — 50ppm, hé so tuwong quan R? trong khodng 0,992 — 0,998
cho tat ca 21 acid amin. Phiong phdp co thé duwoc dp dung dé dinh lirong acid amin trong cdc mau
bét nguyén liéu, bot thanh phdam va cac mau c6 chiva acid amin. Két qud dinh lwong trong mau chita
acid amin cho thay tat cd acid amin c6 ham lwong tir 0,020 — 65,680 mg/mg, cao nhdt la Lysine —
65,680 mg/mg, thap nhat la Phenylalanine — 0,020 mg/mg, mét sé acid amin khéng phat hién diroc
nhw la: Ornithine, Tyrosine (trong mau 01); Hydroxyproline, Threonine, Cysteine, Tyrosine (trong
mau 02) va Ornithine, Tyrosine, Hydroxyproline (trong mau 03).

Tir khoéa: acid amin, HPLC — UV, dan xudt truée cot

QUANTIFICATION OF AMINO ACIDS
BY HIGH PERFORMANCE LIQUID CHROMATOGRAPHY (HPLC - UV)
e Phan Nguyen Thu Xuan®e Bui The Vinh

ABSTRACT

This study develops a method to quantify amino acids by HPLC-UV technique based on pre-
column derivatization reaction. The sample was hydrolyzed, the hydrolysate was derivatized with
dancyl reagent at 60°C for 30 min, then concentrated, cleaned the sample and re-extracted with 2%
HCI solution, continued to be injected into the liquid chromatography system. head caused by
ultraviolet (HPLC-UYV). Linear calibration curves of amino acid standard mixtures were constructed
with concentrations from Sppm to 50ppm, correlation coefficient R’ in the range of 0.992 - 0.998
for all 21 amino acids. The repeatability of the method was satisfactory. The method can be applied
to the quantification of amino acids in samples containing amino acids. Quantitative results show
that all amino acids have content from 0.020 to 65,680 mg/mg, the highest is Lysine - 65,680 mg/
mg, the lowest is Phenylalanine - 0.020 mg/mg, some amino acids are not detected as: Ornithine,
Brosine (in sample 01); Hydroxyproline, Threonine, Cysteine, Tyrosine (in sample 02) and Ornithine,
Byrosine, Hydroxyproline (in sample 03).

Keywords: amino acids, HPLC - UV, pre-column derivatives, hydrolysis.

* Tac gia lién hé: ThS. Phan Nguyén Thu Xuén, Email: xuanpnt@hiu.vn
(Ngay nhan bai: 20/10/2022; Ngay nhan ban stra: 06/11/2022; Ngay duyét dang: 16/11/2022)

Journal of Science - Hong Bang International University ISSN: 2615-9686



| 284 | Tap chi KHOA HOC - Trudng Pai hoc Quéc té Héng Bang, Sé Dic biét 12/2022

1. PAT VAN PE

Acid amin 13 thanh phan c4u tao nén protein, déng vai tro quan trong trong qué trinh di truyén.
Phan tich cac acid amin duoc quan tAm do vai trd quan trong ctia chiing trong nhiéu linh vuc: hoéa
sinh, y duoc, néng nghiép,... [1]. Cho dén nay, nhiéu phuong phap dé chiét tach, dinh tinh va dinh
luong cic acid amin cy thé trong cac mau quan tAm di duoc phét trién nhu phuong phap dién héa dé
phat hién acid amin: do quang,... phan 1én cac phuong phap hién nay sit dung dinh lvong mot s6
acid amin theo quy trinh tao dan xuat trudc hodc sau cdt dé ting cuong kha ning phat hién hoic sic
ky 16p méng, sic ky 16ng hiéu ning cao. Theo Hansen D.B va cong su xac dinh cac acid amin nhu
propylen va hydroxyl-proline phin tmg véi ninhydrin va tao phitc mau vang va dinh lwong bing do
cuong d6 mau san pham ciia phan tmg & budce séng 750 nm [2]. Theo Anthony Le va cong su, sic ky
trao ddi cation (CEC) 1a mdt loai sic ky st dung cac ion d€ phan tach ching. Phuong phap sac ky dé
phan tich va dinh luong acid amin dua trén su tao dAn xuét sau cot ciia cac acid amin sau qua trinh
tach sic ky trao ddi cation [3]. Su hap thu khac biét ctia acid amin trén bot nhu nhom oxit (ALO,),
silica gel va than hoat tinh da dugc Demaster E.G. va cong su str dung trong cac nghién ctru veé phan
tich acid amin [4]. M4u c6 thé duoc phat hién bang cach sit dung may quang phd dé phat hién cac
acid amin, phan tich sic ky tao dan xuat trudc hoic sau cot d€ tao thanh cac dan xuat [5]. Theo Shen
F. va cong su da dung phuong phap quang phd cin hong ngoai bién d6i Fourier xac dinh acid amin
trong ruou gao [6]. Pappa-Louisi A. va cong su da tdi wu héa viéc tach va phat hién cac dan xuat 6-
aminoquinolyl ctia acid amin bang cach st dung sic ky 16ng pha dao véi phat hién bang dau do ti
ngoai, huynh quang va dién héa truc tiép [7]. Qua tham khdo cac cong trinh cong bd vé phuong
phap dinh luong acid amin trudc day, véi muc ti€u chon ra duwoc mot phuong phap dinh luwong acid
amin phu hop véi diéu kién ctia nhiéu co sé phan tich trong nudc hién nay, nghién ctru nay khao sat
va ap dung ky thuat HPLC véi cot tach pha ddo C18 va phat hién cac dan xuat duoc tao trudc cot véi
thudc thir Dancyl bang dau do UV.

2. PHUONG PHAP NGHIEN CUU VA VAT LIEU NGHIEN CUU

2.1. Vit liéu nghién ciru

- May Sic ky 16ng hiéu ning cao (HPLC) Agilent 1100, cot Zorbax extend C18 (4.6 x 250
mm), dau do UV 250nm, hé thong thdi khi 1am kho mau.

- 21 Acid amin chuin (Merck, Diic)

- Thudc thtt Dancyl.

- Acid HCI, Phenol, LiOH, Nudc cat khir ion, Ascorbic acid, Chloroform, Toluen, Aceton,
Acetonitrile, Isopropanol, Borat

- Triethanolamin (TEA).

- MAu can dinh luong acid amin: 3 mau bot bé sung vi luong acid amin dang duoc nghién ciru
phat trién san phdm b sung vi luong acid amin trong ché bién néng nghiép va thuc pham.

2.2. Phuong phap nghién ciru

2.2.1. Chudn bi cdc mau chudn

Can chinh x4c khoang 4,00 mg mdi chuin vio binh dinh miic 10mL, thém nudc cat dén vach
thu duoc chuan gbc 400 ppm. Pha lodng bang nudc cat thu duoc chudn trung gian 100 ppm.

2.2.2. Chudn bi mau thir

- Thuy phan:

Can mdt luong mau chinh x4c khoang 0,1g vao 6ng COD.

+ Thity phan bang HC1 6M (1% phenol) & 100°C trong 18h trong bé diéu nhiét dé thuy phan cac
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amino acid (trt tryptophan).

+ Thity phan bang LiOH 5M (0,1% Ascorbic acid) & 150°C trong 18h trong bé diéu nhiét COD
dé thily phan tryptophan. Dich thiy phan duoc acid héa dén pH<1 bang HCI dam dic.

Loai tap nhidu goc phenol: Trong méi truong acid, tap chat phenol cé d6 tan trong dung moi
hitu co 16n nén phai loai bang cach chiét véi chloroform (SmL/lan, chiét 3 1an, lic 10 phit, ly tim
5000 vong/phut, trong 5 phut) sau dé dinh muc bang nudc dén 25mL binh lang gan. Ghi chu: hut
dich trén d€ chiét tiép, dich & dudi cho vao binh chita chét thai ding quy dinh.

- Phén ing tao dén xudt

- Lafly 1 mL dich thiy phan cho vao dng COD, thém 4mL aceton va dé yén tai 15°C khoang 1h,
ly tim 1ay dich ndi phia trén.

+ Rut 2 mL dich ndi cho vao éng COD, thdi kho can, hoa tan lai bang 0,5 mL borat 0,2M pH=9
va 0,5 mL thudc thir dancyl. Thuc hién phan tmg & 60°C trong 30 phut.

+ Xay dung duong chuin dong thoi qua trinh tao dan xuit mau nhu sau:

Bang 1. Dung duong chuén va tao dan xuat

Chuén lam viéc (ppm) 5 10 20 40 50
Thé tich chuin trung gian (mL) 0.05 0.1 0.2 0.4 0.5
Thé tich borat 0.2M, pH 9 (mL) 0.45 0.4 0.3 0.1 0.0
Thé tich thudc thir (mL) 0.5

+ Sau phan tmg can loai bd tap chat bang cach chiét hon hop san pham dancyl héa véi toluene
(1mL/lan, chiét 3 1an, lac 10 phut, ly tim 5000 vong/phut, trong 5 phit). Sau 3 1an chiét toluene, dé
riéng dich phia dudi van trong 6ng mau ban dau, thuc hién lam sach dich phia trén.

+ Chiét dich phia trén véi HCI1 2% (1ml/lan, 2 1an, lac 10 phut, ly tam 5000 vong/phut, trong 5
phut). Chu y, hit bd dich & dudi, tiép tuc cho HC1 2% vao chiét 1an 2, hiit bd dich phia dudi, sau d6
cho toan bd dich chiét phia trén thu duoc vao 6ng mau ban dau. Trang 6ng bang aceton.

+Thai kho, hoa tan bang pha dong, loc qua mang loc 0.45?m va tiém vao hé théng HPLC — UV,

2.2.4. Chuwong trinh sdc ky

- Pha A: 5% ACN: 5% IPA: 90% dém pH 2,70 cua 0.1% TFA (hut 0,85 mL cho vao 1000mL
nudc cat khiy ion). Chinh pH bang TEA 2% (khoang 75 mL).

- Pha B: 40% ACN: 40% IPA: 20% dém pH 1.8 cua 0.14% TFA (hut khoang 0,35 mL cho vao
500 mL nudc cat khit ion). Chinh pH bang TEA 2%.

- Chuong trinh pha dong:
Béang 2. Chuong trinh pha dong
Thoi gian %B Téc do dong Ap suit
1 0.00 0.00 1.00 400
2 23.00 11.50 1.00 400
3 24.00 15.00 1.00 400
4 29.00 41.00 1.00 400
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5 34.00 50.00 1.00 400
6 37.00 100.00 1.00 400

2.2.5. Dung duong chudn tuyén tinh acid amin

Ttr dung dich chudn trung gian 100ppm, cac chudn acid amin duoc pha theo cac nong do: 5
ppm, 10ppm, 20ppm, 40ppm va 50ppm trong nude cat. Cac dung dich chuan acid amin duoc tién
hanh sic ky theo diéu kién & muc 2.2.4.

3. KET QUA VA THAO LUAN

3.1. Dung duong chuin céc acid amin

Tién hanh sic ky timg chuan don acid amin, ta thu duoc sic ky dd nhw Hinh 1: Sic ky db
chuan Tyrosine 20ppm, cac chuan acid amin khac ciing dwoc thuc hién tuong tu. Sau dé tién hanh
sic ky hon hop acid amin thu duoc sic ky dd nhu hinh 2: Sic ky do 21 hop chit amino acid ctia
chuan 50ppm. Dua vao thoi gian luu cta ting chuin don acid amin dé x4c dinh cic pic trong
chuén hdn hop.

VWD1 A, Wavelength=250 nm
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Hinh 1. Sic ky do chudn Tyrosine 20ppm
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Hinh 2. Sic ky do 21 hop chat amino acid ciia chudn 50ppm

Khoang tuyén tinh ciia phuong phéap dinh luong dong thoi 21 acid amin: Sppm — 50ppm, véi R?
>0,992. Két qua duoc trinh bay trong bang:
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Bang 3. Phuong trinh tuyén tinh va hé s6 twong quan tuyén tinh trong ting ctia timg loai acid

amin
STT| Tén acid amin | Viét tit | Thoi gian luu Phuong trinh Hé sb
tuyén tinh tuong quan (R?)
1 Arginine ARG 19,827 y =29,041x + 104,01 0,993
2 Serine SER 20,654 y =24,764x + 253,1 0,992
3 Aspartate ASP 22,133 y =22,051x + 146,6 0,993
4 Glutamine GLU 22,698 y =23,412x + 141,31 0,994
5 Hydroxyproline | H-PRO 23,448 y =45,45x - 86,725 0,998
6 Glycine GLY 26,481 y =62,225x - 113,08 0,995
7 Threonine THR 27,01 y =18,879x + 120,68 0,993
8 Alanine ALA 29,799 y =79,041x + 98,27 0,997
9 Abscisic Acid ABA 32,006 y =76,096x + 93,048 0,992
10 Proline PRO 32,611 y = 88,267x + 60,093 0,993
11 Methionine MET 33,436 y =40,862x - 86,393 0,993
12 Tryptophan TRP 33,666 y =46,957x - 29,122 0,996
13 Valine VAL 33,837 y =85,147x - 17,555 0,994
14 Phenylalanine PHE 35,504 y =153,998x - 13,475 0,993
15 Cysteine CYS 36,135 y =25,977x + 181,39 0,994
16 D-Isoleusine D-ILEU 36,358 y =65,184x - 3,0117 0,993
17 Tyrosine TYR 36,575 y =64,021x - 135,51 0,994
18 Leucine LEU 36,725 y =98,12x - 56,432 0,992
19 Ornithine ORN 37,064 y=121,75x + 64,927 0,993
20 Lysine LYS 37,742 y =51,957x - 9,4383 0,993
21 Histidine HIS 38,395 y =70,194x + 64,625 0,994
3.2. Pinh hrong acid amin trong miu
o g g o
:_ ) fﬁ{f\
) | \ ¥ Hinh 3.
RIS for JV\J 'VLJEJ\MM acid amin
5 10 m cia mau 01
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Bang 4. Ham luong acid amin trong miu 01 (n=2)

STT| Tén MAu 01 - I4n 1 - cén 99,82 mg MAu 01 - Ian 2 — can 113,94mg | Ham
Thoi Dién Nong | Ham | Théi | Dién | Nong | Ham | luong
gian tich do lwong gian tich do lwong | trung
luu (ppm) | (ug/mg) | luu (ppm) | (ug/mg)| Pinh

(ng/mg)

1 | ARG | 19989 [1361,000 | 35338 | 22,130 | 20,069 | 1699300 | 44,122 | 24,200 | 23,165

2 | SER | 20,724 | 704200 |20,512 | 12,840 | 20,769 | 766,000 | 22,312 | 12240 | 12,540

3 | ASP | 22,196 | 853,100 |26241 | 16430 | 22,231 | 879,600 | 27,056 | 15840 | 16,135

4 | GLU | 22,774 |1348,800 |41,792 | 26,170 | 22,818 | 1526,600 | 47,301 | 25,950 | 26,060

5 |H-PRO | 23,496 | 548700 |12,298 | 7,700 | 23,536 | 449,100 | 10,066 | 6,520 | 7,110

6 | GLY | 26470 [2709200 |43,723 | 27,380 | 26,504 | 2641,000 | 42,623 | 26,380 | 26,880

7 | THR | 27,137 | 343900 |12,686 | 7,940 | 27,171 | 386,800 | 14268 | 7,830 | 7,885

8 | ALA | 29,854 [1997900 |22,304 | 13,970 | 29,864 | 2229,800 | 24,893 | 13,650 | 13,810

9 | ABA | 31950 | 15300 | 0176 | 0,110 | 31,956 | 17,100 | 0,197 | 0,110 | 0,110

10 | PRO | 32,680 [2388,900 |24335 | 15240 | 32,688 | 2588,000| 26,363 | 14,460 | 14,850

11 | MET | 33528 | 184400 | 4622 | 2,890 | 33,574 | 173,530 | 4,397 | 2440 | 2,665

12 | TRP | 33,553 | 66,5427 | 2,027 1267 | 33472| 69446 | 2,099 | 1,151 | 1,209

13 | VAL | 33933 [1039,000 | 10,893 | 6,820 | 33,944 | 1307,900 | 13,713 | 7,520 | 7,170

14 | PHE | 35646 | 697,000 |11,688 | 7,320 | 35659 | 713,600 | 16997 | 8320 | 7,820

15 | cYs | 36303 | 110,100 | 2,893 1,810 | 36,316 | 123,700 | 4,827 | 2,010 | 1,910

16 |D-ILEU | 36492 | 338,800 | 4946 | 3,100 | 36,505 | 365,000 | 8248 | 4,520 | 3810

17 | TYR - - - - -

18 | LEU | 36,868 |[1700,100 | 16,188 | 10,140 | 36,881 | 2409300 | 22,940 | 12,580 | 11,360

19 | ORN - - - - -

20 | LYS | 37,827 2355000 | 41,366 | 25900 | 37,833 | 2949,500 | 51,809 | 28,420 | 27,160

21 | HIS | 38441 | 649400 | 5976 | 3,740 | 38445 | 908,500 | 8361 | 4,590 | 4,165

Béng 5. Ham luong acid amin trong mau 02 (n=2)

STT| Tén MAu 02 —1dn 1 - cin 110,72 mg | MAu 02 —I4n 2 - can 110,87mg | Ham
Thoi Dién Nong | Ham | Théi | Dién | Nong | Ham | luong
gian tich do lwgng | gian tich do lugng | trung
luu (ppm) | (ug/mg) | luu (ppm) | (ug/mg) | Dinh

(ng/mg)

I | ARG | 19,734 | 546,500 | 14546 | 8210 | 20,018 | 489,200 | 13,013 | 7,346 | 7,778

2 SER | 20306 | 46,000 | 1,312 0,740 | 20,638 | 34,800 | 0,993 | 0,560 | 0,650

3 ASP | 21,841 | 125600 | 3,763 2,120 | 22279 | 127,600 | 3,823 | 2,150 | 2,135

4 | GLU | 22396 |1432200 | 41,921 | 23,660 | 22,832 | 1417,400 | 41,487 | 23390 | 23,525

5 |H-PRO - - - - -
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6 GLY | 26,043 70,400 1,142 0,640 | 26,347 | 63,400 1,028 | 0,580 0,610
7 THR - - - - -

8 ALA | 29,731 906,700 | 10,250 5,790 | 29,808 | 869,900 | 9,834 | 5,540 5,665
9 ABA | 31,987 28,700 0,338 0,190 | 31,991 | 21,500 0,253 | 0,140 0,165
10 PRO 32,611 104,000 | 1,068 0,600 | 32,645 | 80,300 | 0,825 | 0,460 0,530
11 MET | 33,444 28,900 0,715 0,400 | 33,481 | 30,500 | 0,755 | 0,430 0,415
12 TRP 33,553 | 66,5427 | 2,027 1,267 | 33,472 | 69,446 | 2,099 | 1,151 1,209
13 VAL 33,861 111,600 | 2,800 1,580 | 33,899 | 94,000 1,004 | 0,570 1,075
14 PHE 35,570 4,600 0,077 0,040 - - 0,020
15 CYS - - - - -

16 |D-ILEU | 36,429 23,200 0,352 0,200 | 36,460 | 14,200 0,215 | 0,120 0,160
17 TYR - - - - -

18 LEU | 36,800 41,000 0,383 0,220 | 36,832 | 26,800 0,251 | 0,140 0,180
19 | ORN | 37,179 35,000 0,297 0,170 | 37,186 | 21,800 | 0,185 | 0,100 0,135
20 LYS 37,803 45,300 0,801 0,450 | 37,803 | 30,900 | 0,546 | 0,310 0,380
21 HIS 38,417 40,793 0,333 0,190 | 38,602 | 73,100 0,598 | 0,340 0,265

VWD1 A Wanvelength=250 nm
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Hinh 4. Sic ky do hop chat tryptophan ciia mau 01

Béng 6. Ham luong acid amin trong mau 03 (n=2)

STT| Tén Mau 03 — l4n 1 - cén 110,76 mg Mau 03 - 14n 2 — can 100,38mg | Ham
Thoi Dién Nong | Ham | Théi | Dién | Nong | Ham | luong
gian tich do lwong gian tich do lwong tr‘ung
luu (ppm) luu (ppm) binh

pp (ng/mg) pp (ng/mg)
(ng/mg)

1 ARG | 19,882 | 1441,800 | 37,436 21,120 | 19,908 | 1538,900 | 39,957 | 24,880 | 23,000
SER | 20,693 |1105,900 | 32,212 18,180 | 20,701 | 1228,600 | 35,786 | 22,280 | 20,230
ASP 22,098 | 1872,500 | 57,597 32,500 | 22,092 | 1955,100 | 60,137 | 37,440 | 34,970
GLU | 22,731 |3476,400 | 107,714 | 60,780 | 22,729 | 3483,100 | 107,922 67,200 | 63,990

oS N )
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5 H-PRO - - -

6 GLY | 26,389 |1937,000 | 31,261 17,640 | 26,401 | 1828,100 | 29,504 | 18,370 | 18,005
7 THR | 27,094 | 646,800 | 23,859 13,460 | 27,113 | 699,000 | 25,785 | 16,050 | 14,755
8

9

ALA | 29,841 |3325,600 | 37,126 20,950 | 29,850 | 3146,400 | 35,125| 21,870 | 21,410
ABA | 31,963 84,100 0,969 0,550 | 31,965 | 54,800 | 0,631 | 0,390 0,470
10 PRO 32,665 |2042,000 | 20,801 11,740 | 32,669 | 1928,100 | 19,641 | 12,230 | 11,985
11 MET | 33,493 | 389,400 | 9,760 5,510 | 33,494 | 334900 | 8394 | 5,230 5,370
12 TRP 33,427 52,077 1,586 0,992 | 33,472 | 48,492 1,477 | 0,925 0,959
13 VAL 33,924 | 2110,500 | 22,127 12,490 | 33,927 | 1983,400 | 20,795 | 12,950 | 12,720
14 PHE 35,632 | 1272,400 | 21,337 12,040 | 35,634 | 1241,900 | 20,826 | 12,970 | 12,505
15 CYS 36,317 67,700 1,779 1,000 | 36,332 | 60,300 1,584 | 0,990 0,995
16 |D-ILEU | 36,483 | 1475500 | 21,539 12,150 | 36,486 | 1383,300 | 20,194 | 12,570 | 12,360
17 TYR - - - - -

18 LEU | 36,855 |3394,700 | 32,323 18,240 | 36,859 | 3020,400 | 28,759 | 17,910 | 18,075
19 | ORN - - - - -

20 LYS 37,827 16660,900 | 117,001 66,020 | 37,829 | 5974,300 |104,940| 65,340 | 65,680
21 HIS 38,433 | 1238,700 | 11,400 6,430 | 38,436 | 1171,800 | 10,784 | 6,710 6,570

Két qua dinh luong cho thay tat ca acid amin c6 ham luong tir 0,020 — 65,680 mg/mg, cao nhat
1a Lysine — 65,680 pg/mg, thap nhat 13 Phenylalanine — 0,020 pg/mg, mot sb acid amin khong phat
hién duoc nhwr 1a: Ornithine, Tyrosine (trong mau 01); Hydroxyproline, Threonine, Cysteine, Tyrosine
(trong mau 02) va Ornithine, Tyrosine, Hydroxyproline (trong mau 03).

5. KET LUAN VA KIEN NGHI

Hién nay, trén thé giGi va trong nudc str dung nhiéu phuong phap dinh luong cac acid amin khac
nhau nhu phuong phap dién héa dé phat hién acid amin: do quang,... Ngoai ra con nhiing phuong
phap tao dan xuat véi nihydrin tao thanh nhitng hop chat c6 mau va phat hién bing quang phd hap
thu (UV-VIS), hoic str dung phuong phép sic ky trao d6i cation, hodc sic ky ghép khdi phd (HPLC
- MS). Nghién ctru nay gép phan dé xuat mot phuong phap sic ky 16ng hiéu ning cao dau do UV
(HPLC-UV) @€ dinh luong acid amin, don gidn, d& thyc hién hon so véi cac phuong phap khac.
Phuong phap nay c6 thé ap dung duoc cho nhiéu phong thi nghiém trong nudc dé dinh lwong acid
amin trong nhiéu mau nguyén liéu hay ché pham khac nhau.
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