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PHAT TRIEN PHUONG PHAP PINH LUQNG 16 ACID AMIN

TRONG CU KHOAI MO TIM BANG HILIC-MS/MS
Cao Cong Khanh'?, Nguyén Quang Hung’, Nguyén Vin Khoa’, Mac Thi Thanh Hod’,
Tran Thi Xudn Lc*, Lé Thi Hong Hao®, Nguyén Thi Kiéu Anh’,*
’ "Truong Pai hoc Duoc Ha Né{,‘ 2 Cuq An toan thuc phdm; .
3Vién Kiem nghiém an toan vé sinh thuc pham quoc gia; *Céng ty Co phan Danapha
*Email: anhntk@hup.edu.vn
Nhan bai: 01/8/2026 Chép nhan dang: 20/8/2026
Tém tit

Nghién ctru nhim xdy dung va thim dinh phuong phap dinh lugng 16 acid amin trong ct ctia loai khoai m& tim (Dioscorea
alata L.) bing k¥ thuat sic ky 16ng twong tac than nudc ghép ndi khéi phd hai 1an (HILIC-MS/MS). Nguyén 1y ciia phuong phap
dya trén qua trinh thuy phan miu véi acid manh, sau d6 duoc chuyén vé pH trung tinh rdi thuc hién phén tich trén hé théng LC-
MS/MS. Qua trinh thuy phan duoc khao sat theo cac yéu t6: dung dich thuy phan, thoi gian va khdi lwong miu. Hé théng LC—
MS/MS sir dung ngudn ion hoa phun dién tir (ESI+), ché 46 MRM, cot tich Waters Acquity BEH HILIC, pha dong la dung dich
dém amoni format 20 mM pH 3,0 trong ACN/H,O theo chwong trinh gradient. Phuong phép dugc tham dinh theo AOAC va tiéu
chuén EC 2021/808. Két qua cho thiy phuong phép c6 tinh dic hiéu cao, khoang tuyén tinh rong vdi hé sé twong quan R2 > 0,995,
do ding, do chinh x4c dam bdo, d nhay phu hgp véi LOD tir 1,12 — 2,83 mg/100 g, LOQ tir 3,36 — 8,49 mg/100 g. Phuong phap
dugc 4p dung thanh cong dé xac dinh ham luong acid amin trong 12 méau khoai m& tim dugc thu thap tai cac tinh trong ca nudc.
Két qua cho thiy ham lwong trung binh cua cac acid amin tinh trén chit kho dao dong trong khoang tir 120 mg/100 g (methionin)
dén 1756 mg/100 g (acid glutamic).

Tw khéa: MS/MS; HILIC; Acid amin; Cu khoai mé tim; Dioscorea alata L.

Summary
Development of a Method for the Quantification of 16 Amino Acids
in Purple Yam (Dioscorea alata L.) Tubers Using HILIC-MS/MS

This study aimed to develop and validate a hydrophilic interaction liquid chromatography coupled with tandem mass
spectrometry (HILIC-MS/MS) method for the quantification of sixteen amino acids in the tubers of purple yams (Dioscorea alata
L.). The principle of the method is based on the hydrolysis of the sample with a strong acid, then converting it to neutral pH
before performing analysis on an LC-MS/MS system. The hydrolysis procedure was optimized by investigating three main factors:
hydrolysis reagent, hydrolysis time, and sample amount. The LC-MS/MS analysis was performed using an electrospray
ionization source in positive mode (ESI+), multiple reaction monitoring (MRM), the Waters Acquity BEH HILIC column, and a
mobile phase consisting of 20 mM ammonium formate at pH 3.0 in an ACN/H,O mixture under a gradient elution program. The
method was validated according to AOAC guidelines and EU Regulation 2021/808, evaluating system suitability, selectivity,
linearity, limits of detection (LOD) and quantification (LOQ), trueness and precision. The results showed coefficients of
determination (R?) > 0.99 for all analytes. LOD values ranged from 1.12 to 2.83 mg/100 g and LOQ values from 3.36 to 8.49
mg/100 g. Results demonstrated high specificity and a wide linear range (correlation coefficient R? > 0.995), along with
satisfactory accuracy and precision, meeting validation criteria. The validated method was successfully applied to quantify amino
acids in 12 purple yam samples collected from provinces in Vietnam. The results showed that the average content of amino acids
calculated on dry samples ranged from 120 mg/100 g (methionine) to 1756 mg/100 g (glutamic acid).

Keywords: MS/MS; HILIC; Amino acids; Purple yam tuber; Dioscorea alata L.

1. it van dé

Khoai m& (Dioscorea alata L.) 1a mot loai cu
quen thudc tai Viét Nam, c6 gia tri dinh dudng va
duogc su dung lam thuc phé‘im. Mau tim dac trung
cia khoai m& do chia ham lugng anthocyanin
phong phu [1], ciing cac thanh phdn c6 hoat tinh
sinh hoc khac nhu vi khoédng, acid amin, xo khang
[2], gop phén quan trong tao nén tac dung duge ly
kiém soat duong huyét [3]. Trong sb céc thanh
phan dinh dudng, acid amin cua khoai m& cung cap
ngudn proteln thiét yeu cho con ngudi, c6 vai tro
trong viéc téng hop protein, diéu hoa hoat dong
enzym va duy tri sitc khoe co thé [2],[3]. Viéc dinh

luong céac acid amin trong khoai m& tim trong tai
Viét Nam nham xac dinh gia tri dinh dudng cua
loai cdy niy, gop phan cung cap co so khoa hoc
cho viéc sir dung trong ché bién thuyc phim va y
hoc.

Hién nay, cac nghién ctru dinh luong acid amin
trong nguyén lidu va san phim c6 ngudn goc thién
nhién con han ché. Cac phuong phap truyén thong
xac dinh ham lugng acid amin théng qua ham
lugng protein tong s theo phuong phap Kjeldahl
(do nito téng) hodc phuong phap Bradford (so mau
do quang). Gan day, cac phuong phap hién dai xac
dinh acid amin nhu sic ky khi [4] hodc HPLC véi
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detector thong thuong [5],[6],[7] yéu ciu quy trinh
xir Iy mau phirc tap, miat khac c6 thé qua trinh tich
va x4c dinh cic chat khong thanh cong do pic chat
phan tich bj xen phu vao cac thanh phan trong nén
mau. Do d6, nghién ctru nay dugc thuc hién nham
xdy dung va tham dinh phuong phap HILIC—
MS/MS dinh lugng mot s6 acid amin trong khoai

md, tao co s cho cac nghién ctru hda hoc, sinh hoc
va g dung trong kiém tra, giam sat chat luong.

2. Pbi twong va phwong phap nghién ciru

2.1. Péi tiwgng nghién ciru

Muoi hai mau cit khoai md tim dugc thu thap tai
cac dia diém khac nhau trong khoang thoi gian tir
thang 10 dén thang 12 nam 2024 (Bang 1).

Bang 1. Danh sach cac mau ci khoai m& tim

STT M4 mau Pia diém thu mau trudc 01/7/2025 Dia danh thu miu sau 01/7/2025
1 MTO01 Hiru Liing, Lang Son Hiru Liing, Lang Son
2 MTO02 Hiru Liing, Lang Son Hiru Liing, Lang Son
3 MTO03 Lang Giang, Bic Giang Lang Giang, Bac Ninh
4 MTO04 Lang Giang, Bac Giang Lang Giang, Bic Ninh
5 MTO05 Lam Thao, Pht Tho Lam Thao, Phta Tho
6 MT06 Bat Xat, Lao Cai Bat Xat, Lao Cai
7 MTO07 Tan Phudc, Tién Giang Tan Phuéc, Pong Thap
8 MTO08 Tan Phudc, Tién Giang Tan Phudc, Pong Thap
9 MTO09 Tan Phudc, Tién Giang Tan Phu6c, Pong Thap
10 MTI10 Thach Héa, Long An Thach Hoéa, Tay Ninh
11 MTI11 Thach Héa, Long An Thach Hoéa, Tay Ninh
12 MT12 Téan Thanh, Long An Téan Thanh, Tay Ninh

Pé x4c nhan danh tinh loai cta cic miu thu thap,
ADN téng s6 duoc tach chiét tir mau thuc vat va st
dung 1am khuén cho phan tng PCR khuéch dai
vung gen matK. San phim PCR dwoc giai trinh ty
bang phuong phap Sanger. Cac trinh tu thu duoc
duogc so sanh véi cac trinh ty tham chiéu trén co s&
dir liéu GenBank bang cong cu BLAST. Két qua
dinh danh duoc sir dung dé xé4c nhan danh tinh loai
clia cac mau trudc khi tién hanh phan tich thanh
phan va ham luong acid amin.

Sau khi thu hai, miu dugc rira sach, dé rao nudc,
got bo phan vo va cit thanh cac 14t nho. Mau duoc
lam kho, sau d6 dong kin trong tui PE va bao quan
0 nhiét d6 phong.

Mau nén (mdu placebo): mau tinh bot dugc phan
tich so by bang phuong phép sir dung trong nghién
ctru va khong phat hién cac acid amin muc tiéu.

2.2. Chdt chudn, dung méi, héa chat

Chat chudn: Chuan hdn hop gém 16 acid amin
g6m alanin (Ala), arginin (Arg), acid aspartic (Asp),
acid glutamic (Glu), glycin (Gly), histidin (His),
isoleucin (Ile), leucin (Leu), lysin (Lys), methionin
(Met), phenylalanin (Phe), prolin (Pro), serin (Ser),
threonin (Thr), tyrosin (Tyr) va valin (Val) ndng d6
mdi chat 2,500 mM, s6 16: 0000326252; ndi chuan
(IS) norvalin (Nor) s 16: SLBS6053, d6 tinh khiét
> 99% clia hing Sigma (M§). Dung dich chuan hn
hop dwoc pha lodng v&i methanol dé dwoc day
dung dich chuén ndng do tir 2-200 pM.

Dung méi, héa chdt: Cac thudc thir sir dung
trong xit Iy mau loai tinh khiét phén tich;

acetonitril (ACN), methanol (MeOH), nuéc cit,
amoni format (HCOONHy), acid formic (HCOOH)
loai tinh khiét LC-MS.

2.3. Thiét bi, dung cu

- Hé théng sic ky long LC-MS/MS model H-
class - Xevo TQD cua hiang Waters, My. Tu sdy
ddi luu ty nhién ED 720 Binder dai nhiét do dén
300 °C, d6 chinh xac + 1 °C. Ong thily phan bang
thay tinh 8 mL kich thuéc 17 x 60 mm cua
ALWSCI (Trung Quéc) va céc thiét bi, dung cu
thong thuong khac trong phong phén tich. Tat ca
cac thiét bi dugc quan 1y va hiéu chuan theo cac
quy dinh cua TCVN ISO/IEC 17025.

2.4. Phuong phadp nghién cuu

Piéu kién khoi pho: Dua trén cac tai liéu tham
khao [8],[9] va tinh ning tdi wu héa cua thiét bi.
Tiém dung dich chuin hon hop acid amin nong do
mdi chit 50 uM vao hé théng MS dé xac dinh
thong s6 may khdi phd, manh ion me, ion con dic
trung ctia mdi chit phan tich.

Piéu kién sdc ky: Dya vao cac nghién ctru [8],[9]
két hop v6i diéu kién c6 sin tai phong thi nghiém,
cac chat duogc tach bang cot Waters Acquity BEH
HILIC (100 x 2,1 mm; 1,7 um). Pha dong A dung
dich 20 mM HCOONH; (pH 3,0) trong HoO:ACN
ty 1€ 9:1 (tt/tt) va pha dong B dung dich 20 mM
HCOONH;4 (pH 3,0) trong H2O:ACN ty 1€ 1:9 (tt/tt);
gradient dung méi: 0 — 9,0 phut: 100% B; 9,0 —
9,5 phut: 100 — 90% B; 9,5 — 15,0 phut: 90 —
50% B; 15,0 — 20,0 phit: 50 — 100% B). Toc do
dong 0,4 mL/phut. Thé tich ti€ém mau 1a 2 pL.
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Xir Ii mau: Duya trén cac tai liéu tham khao
[21,[81,[91,[7], quy trinh xir ly mau dy kién nhu sau:
Can mot luong mau khoang 0,10 — 0,50 g di dugc
nghién va riy qua rdy c& 250 bang can phan tich,
cho vao 6ng thiy phan. Thém chinh xac 0,5 mL
dung dich IS 1 mM vao lo thiy phan va thém
khoang 7 mL dung dich HCI 6 M chita 0,1%
phenol va acid 3-3'-dithiodipropionic (DDP) 1%
vira di, lac déu. Pat ong thiy phan vao ti & nhiét
d6 110°C + 2°C trong thoi gian xac dinh. Lay ong
thity phan ra, dé ngudi o nhiét d6 phong va chuyén
vao binh dinh mirc 50 mL. Diéu chinh pH cta dung
dich dén khoang 5 - 6 bang NH4OH dic (khoang 4
— 5 mL), thém methanol vira du toi vach, lic déu.
Loc qua mang loc nylon dudng kinh 16 loc 0,2 um
va pha loang dich loc b;‘ing methanol dé dat néng
d6 phu hop truéc phan tich. Tién hanh khao sat
thudc thir thiy phan, thoi gian thay phan va khéi
lugng mau thir, lya chon diéu kién cho phép xac
dinh dugc ham lugng cac chét cao nhét.

Tham dinh phwong phdp: Thuc hién theo
huéng dan cia AOAC dé danh gia cac tiéu chi do
dac hi¢u, duong chun va khoang tuyén tinh, gidi
han phat hién (LOD) va gidi han dinh lugng (LOQ),
d6 dang (46 thu hoi) va do chinh xac. Mau MTO01 va

mau nén dugc sir dung trong xay dung va thim dinh
phuong phap phan tich.

Ung dung phdn tich mau thwe: Xit Iy mau theo
quy trinh da lya chon, phan tich béng LC-MS/MS.
Tinh ndng d6 chat phén tich trong mau thir dya vao
phuong trinh hdi quy biéu dién mdi twong quan giira
ty 1¢ dién tich pic cua chét phan tich va chat chuan
ndi v6i nong d chét phan tich duoc xay dung trong
cling ngdy phan tich c6 R2>0,995. Ham luong chit
phén tich (mg/100 g) dugc tinh theo cong thirc:

CxMxVxk
X (mg/100 g)=—mt 10° x 100
Trong d6: C: ndng d6 chit phan tich trong mau thir
tinh tr duong chuan (uM); M: khdi lugng mol
(g/mol); V: thé tich dinh muc (mL); k: hé sé pha

lodng cuia dung dich thur; m,: Khdi lwong mu thi (g).

3. Két qua nghién ciru

3.1. Xdy dung phwong phap phan tich

Khio sat lya chon diéu kién MS/MS

Diéu kién khdi phd ti wu phén tich 16 acid amin
1a ché d6 ion hoa: ESI (+); nhiét do nguén ion hoa:
500°C; toc do khi: 1000 lit/ gio; dién thé kim phun:
3,5 kV va diéu kién phan manh dugc trinh bay
trong Bang 2.

Bing 2. Didu kién phan manh phd ciia céc acid amin nghién ciru

Chit phan Khdi hrong Ménh me Minh ion con | Thé dau vao Niang lwong va Sé diém IP
tich phan ti (m/z) (m/z) (%) cham (eV)
29,9% 5
Gly 75 76 18 5
47,8 5
442% 8
Ala 89 90,1 22 5
62,0 8
40,4 18
Ser 105 106,1 20 5
59,9% 10
70,1%* 12
Pro 115 116,1 28 5
74,5 13
55,1 18
Val 117 118,1 22 5
72,2% 11
74,2 13
Thr 119 120,1 44 5
102,9* 13
69,1 20
Leu 131 132,1 16 5
86,1* 10
86,1* 10
Ile 131 132,1 16 5
73,9 13
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87,9 10

Asp 133 134,1 20 5
84,1% 13
130,2 10

Lys 146 147,1 22 5
83,9% 13
130,1 9

Glu 147 148,1 22 5
56,1% 15
103,9 9

Met 149 150,1 16 5
82,9% 28
110,2% 13

His 155 156,1 26 5
102,9 28
120,1* 13

Phe 165 166,1 120 5
59,9 15
70,0* 20

Arg 174 175,1 28 5
123,1 15
136,1* 14

Tyr 181 182,1 26 5
74,3 25
30,1 18

IS 117 118,1 20 5
72,0% 8

* Manh ion su dung de dinh luong.

Khio sat va lira chon diéu kién xir Iy mu

Thyc hién khao sat thudc thir thiy phan, thoi
gian thuy phan va khdi luong mau thir dé xu ly
mau khoai m& tim, mdi diéu kién thyc hién lap 3
lan, tinh két qua trung binh.

Khdo sdt thuéc thir thuy phdn: Khao sat cac
thudc thir A) dung dich HC1 6 M chira 0,1% phenol;
B) dung dich HCl 6M chua 0,1% phenol va 1%
DDP; C) dung dich H,SO4 3,5 M. Két qué cho thay
thudc thir A c6 két qua ham lugng d6i voi Met thap
hon khi st dung thudc thir B; con véi dung dich
thudc thir C thu dwoc két qua ham luong ddi véi
Met, Phe va Tyr thap hon khi sir dung thudc thir A
va B. Do vay, dung dich HCl 6M chta 0,1%
phenol va 1% DDP dugc lya chon lam thudc thu
thity phan mau trong nghién ctru tiép theo.

Khao sat va lua chon thoi gian thuy phan: Khao
sat thoi gian thuy phan g6m 20 gio0, 24 gid va 28 gio.
Két qua cho thiy ham luong céc acid amin déu c6 xu
hudng tang khi ting thoi gian thity phan tir 20 gio dén
24 gi¢y va khac nhau khong dang ké khi ting thoi gian
tr 24 gio 1én 28 gid. Do d06, lua chon thoi gian thiy
phéan miu 24 gid trong nghién cru tiép theo.

Khao sat khéi heong mau: Khao sat khdi luong
mau 0,10 g, 0,20 g va 0,50 g. Két qua cho thiy khi
khéi lugng miu ting tir 0,10 g 1én 0,20 g, két qua
ham luong cac acid amin khac nhau khong dang ké.
Tuy nhién, khi ting khéi lugng mau 1én 0,50 g thi
két qua phan tich ham luong acid amin thip hon so
v6i khéi lwong mau 0,10 g va 0,20 g. Mic du khi
luong 0,10 g cho két qua twong dwong véi 0,20 g,
khéi lugng 0,20 g duoc lya chon do lwgng mau 16n
hon gitip ting tinh dai dién ctia miu va gidm 4nh
huong twong ddi ciia sai sb trong qua trinh cén,
ddng thoi van cho két qua phan tich twong duong
v6i 0,10 g. Do d6, 0,20 g duoc Iya chon lam khdi
lugng mau str dung trong quy trinh phan tich.

Tir cac két qua khao sat thu duoc, quy trinh xir
ly mau duoc thyc hién nhu & phﬁn xtr Iy mau - myc
2.3 voi diéu kién lya chon dbi véi khéi lwong mau
thtr 1a 0,20 g; dung dich thudc tha HCI 6 M chira
0,1% phenol va DDP 1%; thoi gian thily phan 24
gio. Hinh 1 1a biéu dién két qua ham lugng cac acid
amin trong mau thtr xac dinh duoc vai diéu kién xtr
ly mau lya chon.
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Chét phan tich

Hinh 1. Két qua ham luong cac acid amin trong mau MTO1 xé4c dinh dugc & diéu kién xtr 1y mau Iya chon

3.2. Tham dinh phuong phap

Pj thich hgp h¢ thong

Do thich hop cua hé théng duoc danh bang két qua
tiém ldp lai sau 1an dung dich chun hdn hop cac chét
phéan tich ndng d6 5 pM pha bang MeOH vao hé
thong LC-MS/MS. Két qua cho thiy RSD% ciia thoi
gian luu trong khoang tir 1,07% dén 1,81% (< 2%) va
RSD cuia ty 1& dién tich pic cic chit phan tich dao
dong trong khoang 2,27% den 4,19% (< 5%). Nhu
vay hé thong dép tmg yéu cau theo AOAC.

Do dic hiéu

Tién hanh phan tich cic mau gdm miu nén, mau
chuan (ndng do 25 pM) va mau thir. Két qua thu
duoc cho thay: Thoi gian luu ctia cc chat phan tich
trén mau thur phu hop véi thoi gian luu cua céc chit
tuong tmg trén mau chuan v6i do chéch thoi glan luu
nho hon 1%. Khong xuat hién pic dbi vi mau nén &

khoang thoi gian cia cac pic néi trén. Diém IP = 5
dap tmg yéu cau ciia EC [10]. Cac két qua nay cho
thay phuong phap dap tmg vé d6 dac hiéu. Hinh 2
minh hoa két qua danh gia d6 dic hiéu.

Puong chuin va khoang tuyén tinh

Chuén bj dy dung dich chuan hdn hop cac acid amin
trong methanol ¢6 néng do tir 2-200 M. Tién hanh séc
ky. Xac dinh sy trong quan gitra ti 1€ dién tich pic moi
chét véi ndi chuan va nong do cua mdi chit trong g
bang phuong phap h01 quy tuyén tinh, str dung trong s6
(l/nong d0), tinh hé s6 twong quan hoi qui (R2) va danh
gia d6 chéch ciia d4p tmg tai mdi diém ndng do trén
dudng chuén déi véi timg chat (Bias). Két qua ¢ Bang 3
cho thiy co su trong quan tuyén tinh gitta ti 16 dién tich
pic va ndng do trong khoang ndng d6 khao sét, gia tri do
chéch déu < 15%, dat yéu cau theo AOAC [11] d6i voi
tit ca cac chat phan tich.

Bang 3. Phuong trinh dudng chuin va LOD, LOQ cua céc acid amin

Chét Puong chuin va khoang tuyén tinh LOD va LOQ
phin RT - . LOD LOQ —  Gis
tich (phut) R? Phuwong trinh hoi quy Bias (%) (mg/ 100 g) (mgg/)lOO tri R
Gly 7,79 1,0000 y =433,514x - 525,454 -2,06- 5,61 1,38 4,14 6,66
Ala 7,30 0,9999 y =8625,81x - 5721,68 -2,64- 1,86 1,12 3,36 9,72
Ser 7,45 0,9988 y =19492,8x - 27747,1 -6,06- 4,37 1,42 4,26 8,45
Pro 7,02 0,9995 y =418673x + 1,29846 -6,98- 7,34 2,03 6,09 7,11
Val 6,16 0,9964 y =154363x + 38774,9 -8,68- 8,19 1,78 5,34 7,8
Thr 4,90 0,9972 y =250061x +43163,5 -9,14-9,58 1,71 5,13 8,39
Leu 5,23 0,9972 y =299559x + 250949 -10,3- 9,66 1,74 5,24 7,14
Tle 5,47 0,9986 y=352113x + 853548 -6,71- 4,65 1,65 4,95 7,51
Asp 10,68 0,9998 y =4944 47x + 34361,7 -4,36- 2,93 1,51 4,53 7,65
Lys 10,72 0,9991 y =37216,8x + 13098,8 -7,88- 6,90 2,41 7,23 7,33
Glu 9,44 0,9995 y =60290,9x - 3082,85 -5,37-5,42 1,45 4,35 7,58
Met 5,46 0,9996 y =161934x - 79579,9 -2,26- 4,09 2,83 8,49 6,44
His 10,77 0,9995 y = 125887x - 70964,1 -5,97-5,20 1,38 4,14 6,58
Phe 4,91 0,9993 y =143,224x + 562,78 -6,58- 5,10 2,62 7,86 6,96
Arg 10,69 0,9999 y =90502,7x - 66470,6 -3,81-2,94 1,45 4,35 7,25
Tyr 5,41 0,9992 y =171306x - 20103,1 -4,00- 4,09 1,25 3,75 6,54
1S 10,69
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Hinh 2. Séc ky db cua cac cht phan tich ciia dung dich chuén, miu nén va mau thir
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Gi6i han phat hién (LOD) va giéi han dinh
lwgng (LOQ)

LOD va LOQ cta phuong phap dugc xac dinh
bang cach phan tich trén mau nén thém chuan &
nong 46 5 uM Tién hanh 13p lai 10 1an song song,
thiy phan va phan tich theo cac diéu kién da Iya
chon. Panh gia d¢ tin cdy cua gia tri LOD thong
qua gia tri R: R = X/LOD (véi X 1a gia tri ham
luong trung binh) [12]. Néu 4 <R < 10 thi nong d6

dung dich thir la phu hop va LOD tinh dugc 1a
dang tin cay. Tinh LOQ = 3 x LOD. Két qua duoc
trinh bay trong Béng 3.

Do chinh xac

b 1ap lai duge tién hanh bang cach phan tich
doc lap mau MTO1 lap lai 6 lan. D6 chinh xéc
trung gian cling dugc tién hanh tuong ty nhung vao
ngay phan tich khac. Panh gia két qua dua trén sb
liu ctia 2 ngay phan tich va dugc trinh bay ¢ Bang 4.

Bang 4. Két qua danh gia d6 chinh xac ctia phuong phap

< N Ngay phan tich 1 (n=6) Ngay phan tich 2 (n=6)

Cha? phan Ham lugng trung Ham lugng trung o
tich binh (mg/100 g) RSD: (%) binh (mg/100 g) RSD: (%) RSDr (%)
Gly 83,4 2,45 86,9 3,30 3,52
Ala 99,1 1,99 91,6 2,63 4,66
Ser 86,4 1,77 89,5 3,53 3,26
Pro 85,1 1,5 81,3 0,60 2,63
Val 115 3,69 108 2,49 4,47
Thr 56,1 2,64 58,6 2,22 3,25
Leu 134 3,94 142 3,16 4,54
Ile 76,9 2,65 74,3 2,70 3,12
Asp 236 1,89 235 3,44 2,65
Lys 42,5 1 44,8 3,54 3,74
Glu 421 2,63 402 3,12 3,65
Met 35,5 1,21 37,9 3,63 4,32
His 496 2,1 487 3,64 2,98
Phe 123 1,37 122 2,68 2,07
Arg 95,1 2,05 95,5 3,33 2,65
Tyr 31,5 2,35 33,1 2,69 3,54

Két qua & Bang 4 cho thiy phu:ong phap dugc xﬁy
dung c6 do lap lai va do chinh xac trung gian dap ung
theo yéu ciu cia AOAC[11](RSDx < 3,7%; RSDr <6,0%).

D§ thu h01

Do thu hdi cua phu:orng phép dugc danh gia béng
cach thém chuin vao mau MTO1 di biét ham luong,
tién hanh phan tich theo quy trinh da xay dung. Céac

mau duoc bd sung chuin & ba muc tuong u:ng 0,5
umol/g, 5 pmol/g va 50 umol/g dbi voi moi ac1d
amin. Tién hanh xir 1y miu va pha loang dén nong
dd phu hop trude khi phan tich. Ket qua phan tich
duoc thé hién ¢ Bang 5. D¢ thu hoi cua ca 16 chat
phan tich déu nam trong khoang tir 95,0 — 105,0%,
dap tng theo yéu cau cuia AOAC [11].

Bang 5. Két qua danh gia d6 thu hdi ctia phwong phap

Acid amin L“"-’“(gugl‘ﬁs‘g;h“ﬁ“ Po thu hdi (H%) Acid amin L“"-’“(g"gl‘ﬁg‘g;h“ﬁ“ Po thu hdi (H%)
0,5 95,1 - 105 0,5 97,8 - 104
Gly 5 96,1 - 103 Lys 5 101 - 104
50 102 - 105 50 102 - 104
0,5 95,7 - 105 0,5 95,8 - 102
Ala 5 95,2 - 109 Glu 5 91,2 -98,5
50 99,5 - 105 50 93,4 - 101
0,5 95,4 - 103 0,5 96,6 - 102
Ser 5 95,4 - 98,1 Met 5 95,5- 103
50 98,1 - 105 50 97,0 - 105
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0,5 95,3-105 0,5 95,8 - 109
Pro 5 97,0 - 102 His 5 90,9 - 99,5
50 95,1-98,9 50 96,9 - 103
0,5 96,8 - 98,6 0,5 98,3 - 102
Val 5 95,9 - 104 Phe 5 95,6 - 103
50 97,6 - 105 50 95,1 - 104
0,5 97,0 -99,9 0,5 90,1-983
Thr 5 95,2-103 Arg 5 90,9 - 101
50 96,9 - 99,4 50 90,2 - 100
0,5 93,4-99,6 0,5 94,3 - 100
Leu 5 95,9 - 101 Tyr 5 91,0 -98,1
50 95,1-103 50 92,7-98,1
0,5 95,3 -98,7 0,5 94,8 - 98,9
Tle 5 91,0 - 102 Asp 5 95,9 - 103
50 96,8 - 100 50 95,3-98,1

Tir cac két qua tham dinh cho thdy: Phuong
phap LC-MS/MS dugc tham dinh duya trén céc tiéu
chi theo huéng dan ciia AOAC [11] va tiéu chuin
Chau Au (EC 2021/808) [10] bao gdm d thich hop
hé thdng, do chon loc, dudng chuén, gidi han phat
hién, gidi han dinh lugng, d6 thu hi, do 1ap lai va
d6 chinh xéc trung gian. Diéu nay cho thay phuong
phap LC-MS/MS c6 thé trién khai ap dung xéic

dinh ham luong 16 acid amin trong cac mau khoai
mo trén thu thap trén thi truong.

3.3. Ung dung phdn tich mau thire

Ap dung phuong phap da xdy dung phan tich
cac mau thyc, mdi mau tién hanh lap lai 3 lan, tinh
két qua trung binh. Két qua phén tich acid amin
trong cac mau cu khoai m& tim tinh trén chat kho
ctia 12 mau thir dugce trinh bay & Bang 6 va Hinh 3.

Bang 6. Két qua phan tich acid amin trong cdc miu khoai m& tim

. Ham lwong (mg/100 g)
Chat phan tich . - ; -
Thap nhat Cao nhat Trung binh Do léch chuan

Gly 188 536 423 104
Ala 206 503 386 94
Ser 266 619 518 146
Pro 219 509 409 107
Val 198 555 397 112
Thr 188 543 353 100
Leu 336 917 621 170
Ile 167 414 288 86
Asp 965 1565 1185 196
Lys 115 194 163 25
Glu 1022 2452 1756 466
Met 56 164 120 34
His 641 1563 983 289
Phe 224 633 448 147
Arg 430 1220 805 272
Tyr 152 403 284 66

Téng ham lwong acid amin 5373 12790 9139 2414
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Hinh 3. Két qui phan tich acid amin ciia 12 miu cii khoai m& tim

Két qua trén cho thdy ham luong trung binh cia
timg acid amin tinh trén chat kho dao dong trong
khoang tir 120 mg/100 g (methionin) dén 1756
mg/100 g (acid glutamic). Ham luong tong ham
lugng 16 acid amin trong cac mau trong khoang tir
5373 mg/100 g dén 12790 mg/100 g.

4. Ban luan

Phan tich dinh luong acid amin rat quan trong
trong nhiéu linh virc bao gdm kiém nghiém thudc,
kiém nghiém thyc pham, theo doi thay doi thanh
phan moi trudng trong san xuét cac ché pham sinh
hoc, chan doan 1am sang va nghién ciru y sinh. Cac
acid amin co6 tinh phén cuc cao, bay hoi kém va
hau hét c6 do hap thu UV thip. Do d6, dé phan tich
cac chit ndy can tao dan xudt bang thudc thir thich
hop nhu o-phthalaldehyd dé cai thién kha ning luu
giir khi tach bang LC-RP va ting cudng do nhay
khi phat hién bang detector UV / huynh quang
[21.[5]. Ching ciing c6 thé dinh lugng bing sic ky
khi sau khi dan xuét tao hop chét bay hoi [4]. Qua
trinh nay ton nhiéu cong stc, thoi gian va c6 thé
khong thanh cong do nén mau phtc tap hodc hiéu
luc cta hé sic ky chwa du. Mat khac, acid amin ¢
dang tu do co the dinh lugng truc tiép bang HPLC-
UV ma khéng can dan xudt néu ¢ mirc nong d6 16n
[6].

Tuy nhién, v6i nén miu c6 ngudn gdc thién
nhién phurc tap nhu ct khoai mé tim, cac acid amin
c6 ham Iugng nh thi sit dung HILIC va ESI-MS 1a
su lya chon tdi vu dé phan tich cac acid amin &
dang tu do. Su phéan tach HILIC dya trén sy phan
cyc cua chat phan tich, vi vay chit phén tich cang
phan cuyc thi kha nang luu giir trén cot sic ky cang

manh, do d6 kha nang tich dugc tang cuong. Phan
tich acid amin trong mau thir cé ngudn goc thién
nhién can xir Iy mau dé chuyén ching vé dang acid
amin tu do. Thudc thir st dung thuong 1a dung dich
acid hydrocloric c6 bé sung thém chat khir dé giam
thiéu kha ning bi phan huy hodc oxy hoa ciia chit
phan tich [2],[4],[8]. Trong nghién ciru nay, mau
thir duoc thiy phan trong 24 gid bang thudc thir
HCI 6 M chita 0,1% phenol va DDP 1% chuyén
acid amin vé dang tu do va thu dugc ham lugng
cac acid amin cao nhit. Két qua nay kha tuong
ddng véi két qua nghién ciru cia AOAC 2018.06
[7]. Phat hién acid amin bang MS/MS véi ché do
kiém soat da phan tmg cho phép ting do dic hiéu
ctia phép dinh lugng. Phuong phap dinh lugng 16
acid amin trong cu khoai md tim voi chuan noi
norvalin (mdt acid amin téng hop khong c6 trong
tu nhién) duoc thdm dinh cho thiy phuong phap co
d6 thu hoi ndm trong khoang 95-105% & ca 3 mic
nong d6 tham dinh, do chinh xac c6 RSD < 6% dap
ng yéu cau AOAC [11] va EC 2021/808 [10].
Phuong phap c6 d¢ nhay cao véi LOD tur 1,12 —
2,83 mg/100 g va LOQ 3,36 — 8,49 mg/100 g, két
qué tham dinh ciing twong ddng vai cac nghién ciru
cua Tsochatzis va cs. (2019) da xac dinh déng thoi
16 acid amin trong lua mi véi LOQ dao dong tir 7,0
—24,0 mg/100 g [8].

Nghién ctru nay da xac dinh ham lugng 16 acid
amin trong cu khoai m& tim. Trong d¢, 08 loai acid
amin thlet yéu ma co thé khong thé tu tong hop
duoc, can duoc bd sung qua ché do an hang ngay,
gém isoleucin, leucin, lysin, methionin,
phenylalanin, threonin, valin va histidin va mot s6
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acid amin nhu arginin, glycin, glutamin, prolin
va tyrosin dugc coi 1a thiét yéu c6 didu kién, boi
ching co thé do co thé con ngudi ty tong hop
nhung c6 thé bi han ché trong cac diéu kién sinh ly
dac biét [13]. Do vay, viéc phan tich ham lugng 16
acid amin nay khong chi gitip xac dinh dugc gia tri
dinh dudng cua thanh phan thuc phim ma con co y
nghia quan trong trong y hoc ddi véi nhitng ngudi
bénh phai tuan thii theo ché d6 an nghiém ngt nhu
ngudi mic bénh tiéu duong, nguoi mic bénh rdi
loan chuyén hoa [4].

Trong $6 12 mau duge phén tich, ham lugng cac
acid amin c¢6 sy khac biét giita cac ving trong.
Nhin chung, cac mau thu thap tai khu vuc mién
Nam (MT07-MT12) ¢6 ham luong alanin (Ala),
valin (Val), phenylalanin (Phe) va serin (Ser) cao
hon so vé&i cic mau thu thap tai mién Béc (MTO1-
MTO06). Su khac biét nay c6 thé lién quan dén anh
huong cua didu kién khi hau, thd nhudng va cac
yéu t6 canh tic dén qué trinh sinh téng hop protein
va tich lily acid amin trong cu. Két qua bude dau
cho thiy ving trong c6 thé 1a mot trong nhitng yéu
t6 anh huong dén thanh phan acid amin cua cu
khoai m& tim. Tuy nhién, do s6 lvgng miu khéo sat
con han ché nén chua du co s& dé danh gia mot
cach toan dién sy khac biét giita cic ving trong
hodc xac dinh ving nguyén li¢u c6 ham lugng acid
amin cao nhat.

5. Két luén

Nghién ciu da xay duyng thanh cong phuong
phap dinh lugng dong thoi 16 acid amin trong cu
khoai m& tim (Dioscorea alata L.) v6i chit chuin
ndi norvalin bang sic ky 16ng twong tac than nudc
— khéi pho hai lan (HILIC-MS/MS). Mau thir duoc
thiy phan bang thudc thar gdm acid hydrocloric
chira phenol va acid 3,3'-dithiodipropionic, cac acid
amin dugc tich bang cot Waters Acquity BEH
HILIC, pha dong gdm acetonitril va dung dich dém
amoni format pH 3,0 theo ché do gradient trong
thoi gian 20 phit. Phuong phap c6 d6 déc hiéu cao,
d6 nhay phu hop (LOQ 3,36 — 8,49 mg/100 g ddi
voi 16 acid amin), d6 dung va do chinh xac dap
g yéu cau tiéu chuin AOAC va EC 2021/808.

Phuong phap da dugce Gng dung thanh cong dinh
luong cac chit nghién ctru trén 12 mau ci khoai m&
tim thu hai tir nhiéu ving khac nhau. Ké qua cho
thay tit ca 12 mau déu xac dinh dugc toan bo 16/16
acid amin nghién ctu. Trong d6, methionin c6 ham
luong thip nhat (120 + 33,6 mg/100 g) va acid
glutamic 13 cao nhit (1756 + 466 mg/100 g). Him
luong téng ham luong 16 acid amin trong cac mau co
két qua thap nhat 1a 6754 mg/100g va cao nhat 1a
11340 mg/100 g. Két qua nghién ciru gép phan cung
cap dir liéu hoa hoc dang tin cay cho dinh huéng phat
trién san pham thyc pham, duoc liéu va nghién ctru
dinh dudng tir cii khoai md tim tai Viét Nam.
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