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chuén dugc xéac dinh bing phuong phap do quang phai ln
hom 95 % so v&i ndng d6 tinh tir dung djch chuin gdc.
Tinh két qua:

Ham lugng vitamin A trong mAu thir (IU/g) duge tinh theo
cong thirc:
CxV 1
¢ b
S, m

S, x

Trong d6:

S, ladi¢n tich pic cta all-rrans-retinol trén sic dd ctia dung
dich thir;

S,1a dié¢n tich pic cia all-rans-retinol trén siic db ctia dung
dich chuan

C landngd retinyl acetat trong dung djch chuén gdc (1U/ml);
m la lugng ché pham dem xtr ly thanh dung dich thir (g);
V 14 thé tich dung djch chuan goc da dem xir ly (ml).

10.11 PHUONG PHAP PHAN TiCH ACID AMIN

Phuong phap phan tich acid amin 1a phuong phap xac dinh
thanh phan va ham lugng cic acid amin trong cac protein
va peptid, ciing nhu trong cac ché phém thudc. Phuong
phap phén tich acid amin dugc ap dung dé dinh tinh va
dinh lugng cic protein va peptid dua trén cac cu tir acid
amin tao ra ching, dé gitip viéc xdc dinh cdu tric cua cac
protein va peptid ciing nhu vigc xac dinh cach phan doan
ctia ching nham thiét 1ap gian dsé peptid va dé phat hién
cac acid amin khong dién hinh c6 thé c6 mat trong mot
protein hodc peptid.

Trudce khi phan tich acid amin trong protein hodc peptid,
can thiét phai thuy phan protein hogc peptid thanh cac acid
amin. Sau d6 tién hanh phén tich céc acid amin thu dugc
gidng nhu khi ta phan tach cic acid amin ty do c6 trong
cac ché pham thudc. Didu quan trong 1a ching phai dugc
bién ddi thanh céc din chét thich hop cho viéc phén tich
va phat hi¢n.

Thiét bj

Cac phuong phap dé phan tich acid amm thuong dya trén
viéc tach cac acid amin c6 trong méu thir bing phwong
phap sic ky. Cac thiét bj sic ky tu dong thuong chiém lgi
thé. Thiét bj phan tich acid amin dlen hinh 1a m§t may séc
ky long 4p suit thap hoic ap sudt cao, c6 kha niang thyc
hi¢n chuong trinh dung méi dé tach cac acid amin khi qua
cot sac ky. May can c6 thém thiét bj tao din chat acid amin
sau cot trir khi mau thir duge tao thanh dan chét trude
cot. Dé phat h|¢n két qua, thuong dung detector hip thy tir
ngoai - kha kién hoac detector huynh quang, tuy thugc vao
cich tao dén chat da ap dung. Mot thiét bj tich phan cho
phép chuyén ddi tin hiéu tuong ty di tir detector ra va cho
phép dinh lugng.

Thudmg sir dung cac méy chuyén dyng dé phan tich acid amin.

Chi §
Nhiéu dudmg nén ludn 1a mbi quan tim cia ngudi tién
hanh phén tich acid amin. Dé khic phuyc, phai diung cic
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thudc thir c6 do tinh khiét cao (vi dy acid hydrocloric ¢6
d6 tinh khiét thép c6 thé gay nhiém glycin). Thong thurdmg
cich mot vai tuén lai phai thay méi cdc thudc thir. Chi
dung céc dung mdi ding cho siic ky 1ong. ch lai cdc dung
moi trude khi ding dé giam thiéu sy nhiém khudn va céc
tap chit. Day kin cac binh dung dung mdi. Khong dé céc
thiét bj phén tich acid amin tiép xiic tryrc tiép véi tia sdng
mal troi.

Chat lugng thyc hanh phong thi nghiém cé thé quyét dinh
chat lugng phan tich acid amin. Gir phong thi nghi¢m
sach s&. Dat thiét bj phén tich trong phong thi nghiém tai
chd riéng biét, it bj anh huéng cua cdc hoat dong khic.

Dinh ky rira sach va chuan héa lai cac p1pel Bao quin diu
pipet trong hop ddy kin. Khong dugc cim déu piped bing
tay tran, phai mang gfmg tay bing cao su khéng xoa bol
talc hodic loai khac cé chat luqmg tuong duong. Han ché s6
ldn m& va déng binh dyng miu thir vi byi cé thé lam gia
tang két qua vé ham lugng cac chét glycin, serin va alanin.

Cén bao dudng tét thiét bj phan tich acid amin dé c6 két
qua chép nhdn dugce. Néu thiét bj duge ding thuomng ngay
thi hang ngay phai kiém tra d¢ ro ri dung méi cua thiét bj,
dd 6n dijnh cua dén va detector, 4§ phén gii cia ct.

Dinh ky lam sach hodc thay thé cc kinh loc cua thiét bj va
céc linh phy kién cdn bao dudng khéc.

Cic chit dbi chiéu

Trén thi trudng c6 sin cdc acid amin chuén dé dung trong
phén tich acid amin; ching thuong 12 dung dich hén hop
cAc acid amin chuin trong mroc Khi can xac djnh thanh
phan acid amin trong mdt mau thir, cic protem hodc peptid
chuén phai dugc phan tich song song véi mau thir dé kiém
tra sy toan ven cia thir nghi¢m. Trong trudmg hop nay,
chudn protein dugc sir dung la albumin huyét thanh bo
tinh khiét cao.

Chuiin héa thiét bj

Viéc chudn hoa thiét bj phan tich acid amin dugc thyc hién
bing cach phan tich mjt chuin acid amin, gdm hén hop
cdc acid amin chuin da biét trudc ham lugng cua timg
chit, dé x4c dinh hé so dap tmg va khoang tuyen tinh ing
v6i mdi mot acid amin chuén da thir.

Pha lodng mAu chudn acid amin thanh nhiéu dung dich ¢6
ndng d6 khac nhau, ndm trong khoang tuyén tinh dy doén
trudc cia cac acid amin c6 trong miu chudn. Tién hanh
phén tich nhiéu 1dn véi mdi ndng d. Biéu thj két qua thu
dugc trén biéu d6 thé hién tuong quan gitra dién tich pic
thu duge tmg véi mdi ndng do cua acid amin d thir. Nho
bidu db nay, co thé xdc dinh duge khodng tuyén tinh cia
mdi acid amin, tai do, cac dién t[ch pic thu dugc ¢ tuong
quan xdp xi tuyén tinh véi céc nong d¢ cua cdc acid amin
da thir. Khi phén tich acid amin, dé c6 két qua dang va Iiip
lai, diéu quan trong 1& phai pha va thir nghiém trén cic miu
thir co nong do ndm trong khoang utyén tinh tuong (g
vai k§ thudt phﬁn tich dang 4p dl,mg

Pé xac dinh hé s6 dap ung cho mbi acid amin, ta phén tich
tir 4 ndng do dén 6 ndng dd cta acid amin chudin twrong
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img. Hé¢ sb dép (mg tinh duqc la gid trj trung binh chia
dién tich pic (hofdc cua chiéu cao pic) ung véi ndng do
1 nanomol cia dung d|ch aC|d amin chuén. Thiét 1ap mot
day chudn héa bao gém hé s6 dap g tuong mg cua cic
acid amm va sir dung diy nay dé tinh nong d¢ (nanomol)
cia mdi acid amin c6 trong miu thir bing cach chia dién
tich pic (hoac chiéu cao pic) thu duge cua acid amin dé
cho hé sé dép tmg tuong (mg c6 trong day chuén héa.

Trong viéc phén tich thuong ngdy, khi ding day chuin
héa, ta chi cin xac dinh mét dién tich pic 1a da. Tuy nhién,
day chudn héa ndy phai thuong xuyén dugc thir lai béng
cac phan tich kiém tra va dugc cip nhat dé bao dam tinh

toan ven cua nd.
Po lﬁp lai

Muon c6 cac két qua phan tich acid amin co chit lugng
4n dinh tai mot phong thi nghi¢m phan tich, cAn quan tim
dén d6 lap lai cua phép dinh lugng. CAn c6 mét hé thong
thiét bi phan tich cac acid amin c6 kha ning cung chp cac
gi4 trj 13p lai ctia thoi gian luu ctia pic (dé dinh tinh) v céc
gié tri 1p lai cua dién tich pic (dc dinh luqmg) Cach xac
dinh tiéu biéu do 13p lai bao gom viéc pha ché mot dung
dich chuan c4c acid amin, roi tién hanh do miu d6 nhicu
lan (6 lin hodic nhiéu hon). Sau d6, tinh d léch chuén cia
céc gia trj thoi gian luu va d¢ léch chuan céc gia trj dién
tich pic da dugc tich phan, tmg véi mdi acid amin da duqc
phin tich. Viéc xac dinh d ldp lai con dugc mé rong bang
céch nhiéu ngudi phan tich khac nhau cing tién hanh xac
dinh 40 lap lai d6 trong nhiéu ngay. Ngudi ta con thyc hién
viéc dinh lugng nhiéu dung dich c6 néng d0 khac nhau caa
chuén géc dé xac dinh sir bién thién do viéc pha ché miu
thur. Thuong ngum ta phén tich thanh phén acid amin cua
mdt protein chuan (vi du albumin huyét thanh bo) dé danh
gia d¢ lap lai. Nho viéc xdc dinh do 1éch chuin, ta c6 thé
thiét lap céc gioi han phén tich dé dat ket qua tot, voi do
Igch chuan thap nhét. Dé giam bét sai sb trong phén tich,
nhiéu yeu té can duqc quan tim va xem xét day du nhw:
cach chuan bj miu thir, nhiéu dudng nén do chat lugng
clia cac thude thir, viéc thuc hanh thi nghiém, tinh nang va
viéc bao dudng may moc thiét bi, cc dit liéu phan tich va
cach bién giai va cubi ciing 1a viéc thyc thi thanh thao cia
ngudi lam phan tich.

Chuén bj miu thir

Mubn c6 két qua phan tich acid amin dtng, phai ding céc
mau thir protein va peptid da tinh ché. Céc tap chit nhu
cac mudi, ure, chat tiy rira... c6 thé gy nhiu, nén cin phai
loai khéi mAu thir trude khi tién hanh phan tich. Phuong
phap diéu ché dan chit sau cot sic ky khong bj nhigm bdi
céc tap chat ¢ mirc 49 16n nhu khi diéu ché din chét truéc
cdt sic ky. Nén giam sb thao téc trén miu thir dé gidm
nhiéu duomg nén, ting két qua tim thdy va giam cong lao
dong. Cac cach thong thudmg dé loai tap chat trong miu
thir protein bao gom:
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T4ch bing sic ky long cao 4p pha déo, thu protein bang
mdt dung moéi bay hoi c6 chira mét lugng thich hop thanh
phén hiru co rdi lam kho bing ly tam chén khong;

Thém téch loai bo tap chét:

Ly tam siéu loc;

Két tia protein bing mot dung méi hiru co (vi du aceton);
Loc qua gel.

Chéit chuén nji

Cén ding mot chét chudn ni dé kiém sot nhitng mat mét
va bién déi ly héa hoc xdy ra trong qua trinh phan tich acid
amin. Do dé, trude khi tién hanh thay phan phai thém mot
lugng chinh xac chit chuin noi vao dung dich protein cin
phan tich. Lugng chuén noi tim thiy duoc s& 13 mét thong
sé chung cho lrgng tim thdy dugc cia cac acid amin c6
trong protein. Tuy nhién céc acid amin ty do va cac acid
amin lién két trong cdu triic protein khong gidng nhau vé
toc do thiy phan hogc phan hiy. Vi vay viéc dung chit
chudn noi dé hiéu chinh sy mét mat trong qua trinh thuy
phén cé thé cho két qua khong dang tin cdy. Cén chu y diéu
ndy khi bién giai két qua phan tich. Ta con ¢ thé thém chat
chudn nqn vao hén hop céc acid amm sau khi da dugc thuy
phén dé hiéu chinh nhitng sai léch vé két qua phan tich gay
ra do cdc sai léch khi tiém mau, do thay doi dd on dinh cua
thubc thir ciing nhwr toc d6 dong ciia dung méi. Chit chuin
néi ly tuong 1a mot acid amin bac nhat nhan tao, ¢6 sin
trén thi truong voi gia re. Chat nay phai bén vimg trong
qué trinh thay phan, c6 hé ) dap tng tuyén tinh véi ndng
d¢ va phai duoc rira giai cho mét pic ¢6 thoi gian luu duy
nhét va duoc phan giai t6t voi cac pic twong {mg véi cac
acid amin khac. Cac chét chudn noi thudng duge ding bao
gbm norleucin, nitrotyrosin va acid a-aminobutyric.

Thiy phén protein

Cén thiét phai tién hanh thuy phén cac méu thir protein
va peptid trrde khi phan tich céc acid amin tao thanh. Dé
tranh sai két qua, cac d6 thuy tinh ding trong thuy phén
phai hét sirc sach. Dau vin tay trén dng thuy phan hoic
bot tich ra tir bao tay ciing c6 thé 1am nhiém bin mau
thtr. Dé rira sach cac ong thiy tinh ding trong thily phan
(6ng thity phan), ta dun sdi chung 1 h trong dung dich acid
hydrocloric 1 M hodc ngdm chung trong acid nitric dam
dic hodc trong hdn hop dong thé tich acid hydrocloric va
dung dich nitric dam dac. Sau do trang sach bang nudc cit
tinh khiét cao, tiep dén bc’mg methanol dung trong sac ky
long cao ap. Cubi cung say qua dém trong tu say rdi bao
quén kin cho dén khi dung. Ciing c6 thé nung db thiy tinh
dung dé thiry phan & nhiét do 500 °C trong 4 h dé tranh
nhiém béan. Ciing c6 thé sir dung loai dung cu thich hop,
chi dung mét 1an réi bo. '
Thiy phan bing acid 1a phwong phép thong dung nhat
dé thiy phdn mét miu thir protein trudc khi tién hanh
phan tach céac acid amin tao ra miu thir d6. Thiy phén
bing acid c6 thé cho két qua phan tich thay déi vi mot
s6 acid amin bj phan huy mét phén hay hoan toan. Cy
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thé la: Tryptophan bi phén huy, serin va threonin bj phan
hay mot phan methionin c¢é thé bj oxy héa con cystein
thi chuyén déi thanh cystin (tuy nhlen lugng cystm tim
thiy duge thuong thip hon thye t& vi mét phan bi phén
hay hodc bi khir trg lai thanh cystein). C6 thé gidm thiéu
si phan huy do bj oxy héa bing cich tién hanh thiy phén
trong mdi trudmg chan khong thich hop (4p suét thép hon
200 pm thuy ngan hoic 26,7 Pa) hojic bi’mg cach nap mat
khi tro (argon) vao khoang trong phia trén cta binh phan
tmg. Cac dudng néi peptid giira isoleucin - isoleucin, valin
- valin, lsoleucm - valin va valin - isoleucin chi cé mdt
phan dugc cit dirt dé gidi phong acid amin théi. Asparagin
va glutamin déu bj khir amid dé thanh acid aspartic va acid
glutamic tuong umg. Vi tryptophan, asparagin va glutamin
bi mat mat trong khi thily phan bing acid nén ta chi con
dinh lugng duge 17 acid amin, Mot s6 k¥ thudt thiy phén
mo ta sau ddy s& dé cap cach khic phuc cac tror ngai néu
trén. Tuy nhién mot o ky thudt (tir so 4 dén so 11) lai ¢
thé bién dbi mot sb acid amin khéc. Vi vy cin can nhic
lgi hai khi chon ky thudt thuy phéan protein/peptid va phai
thue nghiém thich hop trirde khi chon mot ky thuit thay
phan khac k¥ thuat thiy phan béng acid.
Thuong hay dung phuong phap phan tich acid amin theo
chuong trinh thoi gian thuy phédn (tirc 13 phan tich acid
amin & cac thoi didm thay phéan 1a 24 h, 48 h va 72 h) dé
xac dinh néng do ban d4u coa cac acid amin dé bi phén
hity hodc chdm bj phan tach khi thiy phan: V& db thi biéu
thi sir lién quan giira nong d6 thu dugc cia acid amin dé
bl phén huiy (vi du serin, threomn) véi thoi gian thuy phéan
roi ngoai suy toi dlem goc thoi gian, ta s& duoc nong do
ban dau (ndng do & gdc thoi gian) cia acid amin dé bj phén
huy 6. Ap dung phuong phép chuong trinh thoi gian thay
phan nay cho cac acid amin chdm dwoc phén tach (vi dy
isoleucin va valin), trén dd thi s& c6 mot doan bang (doan
thing nam ngang) (mg véi nong dd cua acid amin can phén
tich d6. Néu thoi gian thiy phén qua dai, nong 9 cia cac
acid amin can phan tich s& bat dau giam, ching t6 acid
amin d6 da bi phan huy do diéu kién thiy phan.
M0t cach khic cuia phan tich acid amin theo churong trinh
thoi gian thiy phan dugc chap thuan I4 cho mét chuan ac1d
amin trai qua cling cic diéu kién nhu khi thiy phan miu
thur proteln/peptld Acid amin chuén, & thé tw do, c6 thé s&
khong c6 két qua hoan toan tiéu biéu cho toc do phéan hay
cua c4c acid amin dé bj phan hiy c6 trong mau thir ‘protein/
peptid. Diéu nay dic biét ding dbi véi cac lién két peptid
cham bj phéan tach (nhu lién két isoleucin - valin). Tuy
nhién cich phén tich nay s& cho phép giai thich mgt vai
truomg hop phan huy acid amin trong mau thr.
Cach thuy phan bang acid trong 10 vi song ciing da dugc
sur dung, cho két qua nhanh chéng nhung doi hoi thiét bj
dac biét va can thian trong dac biét. Pha1 xac dinh dm;rc céc
diéu kién thuy phan trong 10 vi séng tbi tru cho mdi mau
thir protein/peptid riéng biét. Thuy phén trong 10 vi song
chi cén thoi gian it phit, nhung néu chi thém hodc bt mét
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phiit so v6i yéu cu théi ciing sé& c6 thé c6 két qué sai lgch
(hoiic do cic acid amin dé bj phan hay s& bj phan huy hoac
do méu thir chua dugc thiy phan hoan toan).

Cach thiy phén hoan toan bing mét hon hop cac men
protease cling dugc ép dung nhung phtrc tap, doi hoi phai
dugc kiém soat chit ché va thuomg dugce ap dung nhiéu dé
phan tich cac peptid hon Ia cac protein.

Kht tién hanh phan tich lan du mét mau thy protein mai,
can phai lam thuc nghiém dé xac dinh céc diéu kién tdi uu
vé thoi gian va nhiét do thuy phan.

Ky thugt thiy phan 1
Thiy phan bang acid hydrocloric ¢6 chira mot hrong
phenol 13 k§ thuét thong dung nhét dé thiy phan mau thir
protein/peptid trudc khi tién hanh phan tich acid amin,
Thém phenol vao méi trudng thity phan cbt ¢é ngin ngira
hién tugng halogen héa tyrosin.
Dung dich thity phdn: Dung dich acid hydrocloric 6 M
chira tir 0,1 % dén 1 % phenol.
Thiy phdn pha long: Cho vao bng thily phan miu thir
protein/peptid rdi lam kho (dé loai nuéc, tranh pha lodng
dung dich thity phan). Ctr 500 pg mau thir dong kho, ta
thém 200 pl dung dich thity phan. Lam lanh éng thir trong
aceton dong bang khan. Han dng thay phén & chan khong.
Thity phan mAu thir trong 24 h & 110 °C va trong chén
khong hodc khi tro dé tranh oxy hoa. Néu lo ngai mau thir
chua duge thity phan hoan toan, cin nghién ctru kéo dai
thém thoi gian thiy phéan (vi du trong 48 h va 72 h).
Thiy phdn pha hoi: Day 1a mot trong cac ky thuit thiy
phén thong dung nhit dugc ua dung dé lam vi phan tich,
khi chi ¢6 mdt lugng nho mau thir. K§ thuat nay ciing cho
phép gidm thiéu viéc mau thir bi nhiém bin béi dung dich
thiy phan. Dit éng thuy phén chira miu thir da 1am khé
trong mot dng thir to hon, éng nay chira mot lugng thjch
hop dung dich thiry phén va nhur véy ngén khéng cho miu
thir tiép xiic trurc tlep voi dung dich thuy phan. Huat chén
khéng (ap suét thdp hon 200 pm thiy ngan hodc 26,7 Pa),
hogic bom mét khi tro vao phan trén cua éng thir. Han dng
l16n va thuy phin ¢ 110 °C trong 24 h. Hoi acid s thiy
phan mau thir va lurong acid ngung tu trong dng thuy phén
chira mau thir 1a t5i thiéu. Sau khi thiy phan xong, siy khé
mau thir trong chan khong dé loai bo acid du thira.

Ky thudt thay phdn 2

Gidm hién tuong oxy héa tryptophan trong khi thiy phan
bang cach ding acid mercaptoethansulfonic (MESA) lam
acid khtr.

Dung dich thiy phdn: Dung dich MESA 2,5 M.

Thity phan pha hoi: Lam khé 1 pg dén 100 pg mau thir
protein/peptid trong bng thiy phan. Pat éng thuy phan
trong mot 6ng lén hon, chira khoang 200 pl dung dich
thiy phan. Han ong 16m trong chan khong (4p suét khoang
50 pm thiy ngan hodc 6,7 Pa). Thuy phan & 170 °C dén
185 °C trong khoang 12,5 min. Sau khi thuy phin xong
lam kho éng thity phin & chdn khong trong 15 min dé loai
acid du thira.
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Ky thudt thiy phdn 3

Ngin ngura hi¢n tugng oxy héa tryptophan bﬁng cach dung
acid thioglycolic (TGA) lam acid khir.

Dung dich thiy phan: Dung dich acid hydrocloric 7 M
chira 1 % phenol, 10 % acid trifluoroacetic va 20 % acid
thioglycolic.

Thiy phdn pha hoi: Lam khé tir 10 pg dén 50 ne mau
thir protem/peptld trong mot dng thiy phan. Dat éng thiy
phan trong mot ong 16n hon, chira khoang 200 pl dung
dich thuy phin. Han ong 16m trong chan khong (ap sudt
khoang 50 pm thuy ngén hodc 6,7 Pa). Thuy phan mau thir
a 166 °C trong khoang 15 min dén 30 min. Sau khi thiy
phén xong, lam khd 6 ong thity phén trong chin khéong trong
5 min dé loai acid dur thira.

Luong tryptophan tim thdy c6 thé phu thudc vao lugng
mAu lay thir.

Ky thudt thuy phéan 4

Oxy hoa cystemfcystm va methionin béng acid performic
trude khi thiy phan mAu thir.

Dung dich oxy héa: Dung acid performic mdi pha bing
cach tron déu 1 thé tich hydrogen peroxyd 30 % (TT) v&i
9 thé tich acid formic khan (TT), rdi dé & nhiét d6 phong
trong 1 h.

Tién hanh: Hoa tan mau thir protein/peptid trong 20 pl
acid formic khan (TT) va dé & 50 °C trong 5 min. Sau dé
thém 100 pl dung dich oxy hoa. Dé phan img xay ra trong
10 min dén 30 min. Cystein s& chuyén thanh acid cysteic,
con methionin thanh methionin sulfon. Ly tdm chan khong
dé loai thuéc thir thira, rdi thity phan mau thir d3 dugc oxy
hoa theo ky thuét 1 hodc 2 noi trén.

Ky thudt 4 nay c6 thé 1am bién ddi tyrosin khi moi trurong
c6 mudi halid.

Ky thudt thay phian 5

Oxy héa cystein/cystin trong qua trinh thity phan pha long
bang natri azid.

Dung dich thiy phén: Thém véao dung dich acid hydrocloric
6 M (TT) c6 chira 0,2 % phenol mét luong natri azid (TT)
dé c6 ndng d6 0,2 %. Phenol c6 trong dung dich thiy phén
ngin ngira sir halogen hda cua tyrosin.

Thiiy phdn pha long: Thily phdn méu thtr protein/peptid
& 110 °C trong 24 h. Trong qua trinh thiy phén, cystein/
cystin trong mAu thir chuyén thanh acid cysteic bdi tic
dung cua natri azid c¢6 trong dung dich thuy phén. Ky thuat
5 nay cho két qua tim théy cua tyrosin tot hon k¥ thuét 4
nhumg lai khéng dinh lugng duge methionin. Methionin
chuyén thanh hdn hgp cia methionin véi 2 din chit oxy
héa 12 methionin sulfoxid va methionin sulfon.

Ky thudr thiy phin 6

Oxy héa cystein/cystin béng dimethyl sulfoxid (DMSO) (TT).
Dung djch thity phdn: Thém vao dung dich acid hydrocloric
6 M, chira 0,1 % dén 1 % phenol, mét lwgng DMSO dé
duoc dung dich ndng d DMSO 2 % (tt/tt).
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Thiiy phdn pha hoi: Tién hanh thity phan miu thir protein/
peptid & khoang 110 °C trong 24 h. Trong qua trinh thay
phén, cystein/cystin cé trong mau thir s&¢ bj DMSO ¢6
trong dung d;ch thuy phan chuycn thanh acid cysteic. pé
han ché sir bt dn dinh cua két qua thu dugc va dé chinh ly
nhirng sai léch do su phén huy timg phén, ngudi ta khuyén
nén x4c dinh két qua tim thiy acid cysteic sau khi da thuy
phén oxy héa cdc mau protein chuén chira tir 1 mol dén
8 mol cystein. Cac hé s6 dap ung thu duge trr cac dung
dich thuy phén protein/peptid thudng thap hon khoang
30 % so voOi hé so dap (mg thu duge tr cac chuin acid
cysteic khong qua thay phan.

Vi histidin, methionin, tyrosin va tryptophan déu bj bién
ddi nén ky thuat 6 nay khéng cho két qua phan tich day du
thanh phén céu tao cua protein/peptid.

Ky thudt thay phan 7

Khir oxy va alkyl hoa cystein/cystin bing phan rng
pyridylethyl hoéa ¢ pha hoi.

Dung dich khir: Cho vao mét binh thich hop: 83,3 pl
pyridin (TT), 16,7 pl 4-vinylpyridin, 16,7 ul tributyl
phosphin va 83,3 pl nuoc cat rdi tron déu.

Tién hanh: Cho vao 6ng thiy phin mét luong miu thir
protein/peptid (trong khoang tir 1 pg dén 100 pg). Pt dng
thuy phan vao mot ong 16n hon da co san dung dich khir.
Han kin ong lom & chan khong (ap suat khoang 50 um thay
ngén hodc 6,7 Pa) roi 1am néng & 100 °C trong 5 min. Sau
d6 lay bng thiry phén ra, 1am khé trong binh hat &m chin
khéng trong 15 min dé loai bo thude thir dur thira. Cubi
cling thity phin mdu thir da dugc pyridylethyl hoa, theo
mot trong cac ky thuat thily phan mé ta & trén. Song song,
tién hanh pyridylethyl héa trong cung diéu kién mot miu
chuén protein chira 1 mol dén 8 mol cystein dé xac dinh
gia tri tim thdy cua pyridylethyl cystein.

Chii y: Viéc kéo dai thoi gian phan umg pyridylethyl hoa
sé gay blen ddi cac nhém a-amino va e-amino cua lysin ¢6
trong mau thir protein/peptid.

K7y thudt thiiy phin 8

Khit oxy va alkyl hda cystein/cystin bing phan (mg
pyridylethyl hda & pha long.

Cdec dung dich géc: Pha ché va loc 3 dung dich trong niée
sau day:

Dung dich gbc A: Dung dich Tris-hydroclorid 1 M (pH 8.5)
chira 4 mM dinatri edetat.

Dung dich gbc B: Dung dich guanidin hydroclorid 8 M.
Dung dich géc C: Dung dich 2-mercaptoethanol 10 %.
Dung dich khir: Pha hdn hgp gém 1 thé tich dung dich
gbc A va 3 thé tich dung dich géc B dé c6 dung dich dém
guanidin hydroclorid 6 M trong Tris-hydroclorid 0,25 M.
Tién hanh: Hoa tan khoang 10 pg mau thur protein/peptid
trong 50 pl dung dich khtr, rdi thém 2.5 ul dung djch goc
C.Pé2h O nhi¢t d§ phong, trong khi nitrogen hogc argon
va & chd tbi. Dé thyre hién phan img pyridylethyl héa, Ihem
vao khoang 2 pl 4-vinylpyridin va dé yén 2 h trong toi, &
nhiét d§ phong. Sau do, loai tap bang cach tach bang sic
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ky long cao ap pha dio. Lam khé mau thir protein/peptid
sau khi qua sic ky bing cach ly tim chan khong roi tién
hanh thuy phan bing acid.

Ky thugt thay phédn 9

Khir oxy va alkyl hoa cystein/cystin bing phan img carboxy-
methyl hoa ¢ pha long.

Cdc dung djch géc: Pha nhu & ky thuat thiy phén 8.
Dung dich carboxymethyl hoa: Dung dich iodoacetamid
10 % trong ethanol 96 %,

Dung dich dém: Dung dung dich khir cia ky thuat thay
phén 8.

Tién hanh: Hoa tan miu thtr protein/peptid trong 50 pl
dung dich dém, thém khoang 2,5 ul dung dich géc C. Bao
quan 2 h trong khi nitrogen hoc argon & nhiét 6 phong
va trong toi. Thém mét lwong dung dich carboxymethyl
héa gip 1,5 lan tong lugng céc thiol c6 trong miu thir
theo 1y thuyét. Néu khéng biét ham lwong céc thiol trong
mau thir thi cir 20 nanomol protein dung 5 pl dung dich
iodoacetamid 100 mM. Dé tiép 30 min trong téi & nhiét do
phong. Sau d6 thém luong du 2-mercaptoethanol dé dimg
phan mg. Loai tap va thu phan protein/peptid biang céch
phén tach trén sic ky long pha dao. Lam khé phén protein/
peptid thu duoc biang ly tdim chan khéng trudc khi thity
phén bing acid.

Chit S-carboxyamidomethylcystein méi tao thanh dugc
chuyén ddi thanh S-carboxymethylcystein trong qua trinh
thuy phan.

Ky thugt thiy phan 10

Cystein/cystin tac dung voi acid dithiodiglyco]ic hoic acid
dltthdEpI‘OplOl‘llC dé cho mét disulfid hén tap. Tuy theo
yéu cau vé do phén giai cua k¥ thuat phén tich acid amin
dugc ap dung ma chon ding acid dithiodiglycolic hodc
acid dithiodipropionic.

Dung dich khu: Dung dich acid dithiodiglycolic (hodc
acid dithiodipropionic) 1 % trong dung dich NaOH 0,2 M.
Tién hanh: Cho vao 6ng thity phan khoang 20 pg miu
thir protein/peptid. Thém 5 pl dung dich khir va 10 pl
isopropanol. Ly tm chan khong dé loai pha long rdi thity
phan mau thir theo k¥ thuat thiy phén 1.

K§ thuat 10 nay c6 loi 1a cc thanh phén acid amin khac
trong mau thir khéng bi anh huéng cua phan img va khong
can loai tap trudce khi thiy phan.

Ky thudt thiiy phin 11

Trong qua trinh thiy phan bing acid, asparagin va glutamin
dugc chuyén doi thanh acid aspartic va acid glutamic turong
mg. Asparagin v acid aspartic dugc biéu thi bang mdt dai
lrgng chung Asx, con glutamin va acid glutamic bang Glx.
Tréi lai, khi thiy phan bang acid vdi sy c6 mit clia thude
thir bis (1,1-trifluoroacetoxy)iodobenzen (BTI), asparagin
va glutamin bj tdc dung va chuyén tuong mg thanh acid
diaminopropionic va acid diaminobutyric. Nho do, ta xdc
dinh dugc asparagin va glutamin trong protein/peptid ngay
khi c6 mat cia acid aspartic va acid glutamic.
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Cac dung djch khir: Pha ché va loc 3 dung djch sau:
Dung dich A: Dung dich acid trifluoroacetic 10 mM.
Dung dich B: Dung dich chira guanidin hydroclorid 5 M
va acid trifluoroacetic 10 mM.

Dung dich C: Dung dich mdi pha BTI 3,6 % trong dimethyl-
Sformamid.

Tién hanh: Cho vao mét ong thity phan sach khoédng
200 pg mau thir protein/peptid, 2 ml dung dich A hodc
dung dich B va 2 ml dung dich C. Han ong thiry phén
trong chan khong. Dé 4 h & nhiét do 60 °C, trong tdi. Sau
d6 tham tach mau thir bing nude car dé loai bo thude thir
dur thira. Chiét mAu thur da thim tach 3 lan bang 3 thé tich
twong duong butyl acetat (TT), rdi lam dong kho.

Cudi ciing thity phan mau thir déng kho theo cac k¥ thuat
thay phén da ndi & trén.

Céc acid a,B-diaminopropionic va a,y- diaminobutyric déu
khong dugc phan gidi rd rang véi lysin c6 trong mau thir,
khi phén tach bang sic ky trao ddi ion. Vi vay, khi ding
sdc ky trao dbi ion dé tach cac acid amin, ham lugng cua
asparagin va ciia glutamin cé mit trong mau thir duogc xac
dinh bing hiéu s giira ham hrong cia acid aspactic va
cua acid glutamic twong trng thu dugc khi thiy phén acid
khong c6 BTI va ham lugng cia acid aspartic va cia acid
glutamic tuong (mg thu dugc khi thily phéan c¢6 BTI.

Ham lugng cua threonin, methionin, cystein, tyrosin va
histidin c6 thé bj sai léch khi thay phédn bing acid c6
BTI. Vi vdy, mubn cé gia tri dung cua cac ham hrong
nay, méu thir phai dugc thiy phan bang acid, khong cé
thude thir BTL

Téch va phat hién cdc acid amin

C6 nhiéu k¥ thuat dé tach va phat hién cac acid amin. Lua
chon k¥ thuat nao phu thude vao yéu cdu vé do nhay cua
phép dinh luong. Nhin chung, khoang mét nira cac phép
phén tich acid amin dua trén viéc tach thanh acid amin ty
do bang sic ky 16ng trao déi ion rdi tao dan chat sau cot
phén tach. Ky thudt tao din chit sau cdt c6 thé ap dung cho
cac mau thir c6 mét lugng nho chit dém (nhu cac mudi va
uré) va thuong can tir 5 pg dén 10 pg mau thir protein cho
mot 1dn phan tich.

Céc ky thuat con lai, bao gdm viée tao cac din chét trudce
cot rdi tach ching bing sic ky long cao ap pha dio. Cac
k¥ thuit tao dan chét trude cot rit nhay va thuomg chi can
tr 0,5 ug dén 1,0 pg mau thir protein/peptid cho mdi lan
phan tich, nhung lai cé thé bi anh huéng béi cac mudi dém
c6 trong mau thir. Mat khac, k¥ thudt tao din chéit trudc
cot con c6 thé cho nhidu din chét khac nhau cua cing mot
acid amin, do d6 gdy tré ngai cho viéc big¢n giai két qua
phan tich. So véi ki thuat tao din chit trudc ct, thuomg
ky thuat tao dan chét sau cot it bj anh hudng bai céc bién
thién trong viéc thuc hién phép dinh lugng hon.

C6 thé ding cac ky thudt sau ddy dé phén tich dinh lugng
cdc acid amin.
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Thiét b va thudc thir déu c6 sin trén thj trudng. Hon nira,
hién c6 nhiéu cai tién vé cdc mit nhu pha ché thuébe thir,
céch tién hanh phan img, thiét bj sic ky ding trong céc
ky thudt ndy, v.v.... Céc théng sb dic trung co thé thay
d6i tiy thudc vao thiét bj da dung va cach tién hanh phan
tich. Nhiéu phong thi nghiém con ap dung ddng thoi nhiéu
ky thuat chir khong chi mét, dé tan dung lgi ich ciia mbi
ky thudt da 4ap dyung. Trong céc ky thuat sau day, tin hiéu
twong ty dugc hién thj trén méy ghi va dién tich céc pic
duoc tich phén dé dinh lugng.

Ky thugt 1: Tao dan chat sau cét véi thude thir ninhydrin
Sic ky trao dbi ion tao din chit sau cot véi thude thir
ninhydrin 13 mét trong céc k¥ thuat théng dung nhét dé
phan tich dinh lugng cac acid amin. Theo nguyén tic, sic
ky trao ddi cation, dung lithi 1am ddi ion trong pha dong
dugc ap dung dé phan tich cdc miu thir sinh hoc phirc tap;
trai lai, sic ky trao d6i cation, dung natri 1am d6i ion trong
pha dong, nhanh hon, duge diing véi cdc miu thir don gian
hon, gom hdn hop cac acid amin da dugc thiy phan tir
protein/peptid ra (tiéu biéu goém 17 acid amin khac nhau).
Viéc phan tich acid amin trén cft trao déi ion duge thye
hién thong qua su phéi hop giira thay déi pH va thay ddi
lyc ion cua pha dong (chuong trinh dung méi). Chuong
trinh nhiét 43 cing thuomg dugc 4p dung dé ting nhanh
sir phan tach.

Céc acid amin bac nhit téc dung véi ninhydrin cho hgp
chit mau tim, hip thu cuc dai & buéc séng 570 nm, Trai
lai, cdc acid amin béc 2 (cac imino acid) nhur prolin, tic
dung véi ninhydrin cho hgp chat mau vang, hap thu cuc
dai & 440 nm. Vi viy ta phat hién cac din chét cua acid
amin thu dugc sau cdt & cac bude séng 440 nm va 570 nm.
Dbi v6i da sb cac din chat acid amin, giéi han phat
hién dugc x4c dinh 1 10 picomol; d6i véi din chit cua
prolin, gidi han d6 1a 50 picomol. Khoang tuyén tinh
1a 20 picomol dén 500 picomol, véi hé sb tuong quan
r>0,999. Dé c6 két qua tdt, dung mét lugng mau thir 16n
hon 1 pg dé thiy phan trude khi phan tich céc acid amin
trong protein/peptid la thich hop nhat.

K7y thugt 2: Tao dan chat sau cét vdi thuéc thir OPA
Thudc thir ortho-phthalaldehyd (OPA) tic dung véi cac
amin béc nhét, khi c6 mat mét hgp chét thiol, cho cac hop
cht isoindol phat huynh quang. OPA khéng tic dung véi
cac amin bac 2 (c4c imino acid nhu prolin) dé c6 hop chét
phat huynh quang; tuy nhién, néu oxy hoéa ching bing
natri hypoclorid hodc cloramin T thi phan (rng vdi OPA
s& xay ra. Do d6, dé phan tich cic acid amin trong miu
thir protein/peptid b'f’mg k¥ thuat nay, ta phai tich cac acid
amin ty do bang sic ky trao ddi cation manh rdi oxy héa
sau c{t bang natri hypoclorid hodc cloramin T va tiép do
tao din chét phat huynh quang bing thuéc thir OPA véi
sw c6 mat ciia mdt hgp chét thiol nhu N-acetyl-L-cystein
holic 2-mercaptoethanol. C4c acid amin béc nhat khéng bj
anh hudmg bai sy oxy hoéa néi trén.
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Viéc thch cac acid amin bing sic ky long trao déi ion dugc
thuc hién nho sy phdi hop giira viéc thay ddi pH va thay
d6i lyc ion cia pha dong (chucng trinh dung moi). Sau khi
dugc phin tach, cic din chat phat huynh quang s& duoc
phét hi¢n véi buée song kich thich & 348 nm va budc séng
phat quang & 450 nm.

Gi6i han phat hién dugc xac dinh & mirc mot vai chuc
picomol, d6i véi da s6 cac din chit OPA cia acid amin.
Khoéng tuyén tinh 1a tir vai picomol dén vai chuc nanomol.
Pé c6 két qua phén tich t6t, ldy mau thir protein/peptid lon
hon 500 ng dé thuy phan.

K7 thudit 3: Tao dan chdt trueée cét véi thuée thir PITC
Thube thir phenyllsothlocyanat (PITC) tac dung véi cac
acid amin dé thanh din cht phenylthiocarbamyl (PTC)
hap thu manh burc xa ¢ budc song 254 nm. Téch céac dan
chat PTC cua acid amin, da dugc tao trudce cot, bing sic
ky long cao 4p pha dao, dung cdt octadecylsilyl (ODS) va
phat hién ¢ budc song 254 nm.

Viéc phén tach cac din chit acid amin béng sic ky long cao
ap pha dao dugc thuc hién nho viéc phéi hop giira céc thay
d6i vé nong dg acetonitril va vé luc ion trong pha djng.
Déi voi da s6 cac dan chat PTC-acid amin, gioi han phat
hién dugc xac dinh 1a 1 picomol. Khoang tuyén tinh la
20 picomol dén 500 picomol voi hé s6 tuong quan
r > 0,999. Dé co két qua phan tich t6t, 1dy lvong mau thir
I6n hon 500 ng dé thiy phan.

Chu y: Sau khi d4 loai bo trong chan khéng thuéc thir du,
cac din chit PTC-acid amin c6 thé bao quan kho va dong
bang trong vai tuan 1& ma khéng c6 sy phan hiy nao dang
ké. Néu dung dich dé tiém vao méy sic ky dugc bao quan
lanh, sau 3 ngay ciing chura thiy suy giam dap {mg sic ky
ndo dang ké xay ra.

Ky thudt 4: Tao dan chat trude cét véi thuée thir AOC
Thubc thir 6-aminoquinolyl-N-hydroxysuccinimidyl
carbamat (AQC) tac dung voi cac acid amin tao thanh céc
dan chit uré bat dbi x(mg, 6n dinh, phat huynh quang (céc
din chit AQC-acid amin) va dugc phan tach bang sic ky
léng cao ap pha dao. Do dé, ta tao dan chat AQC trude
cOt rdi tach chiing bang sic ky long cao ap pha déo, ding
cdt ODS va phét hién bang detector huynh quang, & budc
song kich thich 250 nm va budc séng phat quang ¢ 395
nm. Viéc phan tach dugc thuc hién nhd viée phdi hop su
thay doi nong do acetonitril va thay déi lyc ion cia pha
dong (chuong trinh dung méi). Tiém truc tlep hén hqp
méu thir va thudc thir vao may sic ky. Khong c6 nhleu
déng ke gdy ra boi  6-aminoquinolin, san pham thir cap
chii yéu phat huynh quang cua thudc thir. Thudc thir du
dugc thuy phan nhanh chéng (nira doi < 15 s) thanh cac chit
6-aminoquinolin, N-hydroxysuccinimid va carbon dioxyd
va sau 1 min, khong con phan (mg tao din chat xay ra.
Dign tich pic cta céc dén chat AQC-acid amin khong thay
dbi chu yéu trong thoi gian 1 tudn, ¢ nhiét d6 phong. Nhé
tinh én dinh nay, c6 thé tién hanh phan tich qua dém trén
cac may ty dong duogc.
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Gidi han phat hi¢n dugc xiac dinh & vao khoang tir
40 femtomol dén 320 femtomol, tinh cho mdi acid amin,
trir cystein. Gidi han phat hign cua cystein Xap xi bang
800 femtomol. Khoang tuyen tinh 1a tr 2,5 micromol dén
200 micromol, v&i hé s6 twong quan r > 0,999, C6 thé thu
duqc két qua phan tich t6t voi lugng méau protein/peptid
Jay thir thap t&i 30 ng.

K7 thudt 5: Tao dan chat trueée cot voi thude thir OPA
Thubc thir ortho- -phthalaldehyd (OPA), khi c6 mat mot
hgp chét thiol (c6 thé dung 2- -mercaptoethanol hodc acid
3- mercaptoproptomc) s€ tac dung vai cdc amin béac nhit
dé cho mdt hop chat isoindol phat huynh quang manh. Ban
than thudc thir OPA khéng phat huynh quang, nén khong
gy trd ngai. Mat khac, vi OPA dé tan va 6n dinh trong
nudc dong thoi cho phan img nhanh nén cé thé tao dan
chat va phan tich mau thu mot cach tw dong, dung thiét
bi tr nap méu thir dé tron 1an mau thir véi thude thir. Tuy
nhién, OPA khdng cho phan g véi cac amin bac 2, nén
ky thudt 5 nay khong ép dung dugc dé phén tich céc acid
amin c6 hoa chirc amin bac 2 nhu prolin. Pé khic phuc,
phai phdi hop k¥ thuit 5 nay véi ky thuat 7 hodc 8 mé ta
sau day.

Vi din chat OPA-acid amin khong bén vimg nén sau khi
tao din chat trudce cot, phai tién hanh phén tich ngay trén
sic ky 1ong cao 4p pha dao va phat hién két qua bing
detector huynh quang & budc soéng kich thich 348 nm va
budce séng phat quang 450 nm.

Giéi han phat hién bing huynh quang thip téi 50 femtomol
d3 duge bao cao. Tuy nhién, gidi han phat hién thyc té cia
phép phén tich 1a 1 picomol.

K7 thugt 6: Tao dan chat trieée cdt bang thudc thir DABS-CI
Thuéc thir dimethylamino-azobenzensulfonyl clorid
(DABS-CI) 1a mét thudc thir cho mau dé phat hién acid
amin. Céc din chit tao thinh (DABS-acid amin) rét
bén virng va hz"ip thu cuc dai & budc song 436 nm. Tao
céc dan chat nay trude cot rdi tach chung bang sic ky
16ng cao ap pha ddo, dung cft ODS va phat hi¢n két qua
& budc song 436 nm.

K§ thuat nay c6 thé phan tich ca céc acid amin béc nhit va
acid amin bac hai (nhu prolm) véi ciing dd nhay nhur nhau.
Con co the dinh lugng dong thoi thanh phin tryptophan co
trong mau thir protein/peptid sau khi da thily phén mau thir
bang céc acid sulfonic nhu: acid mercaptoethansulfonic,
acid p-toluensulfonic hoéc acid methansulfonic nhu da mo6
td & ky thuat thoy phan 2 & trén. Cic thanh phén khac
d& hong vi acid nhu asparagin va glutamin ciing dugc
phin tich sau khi da 1am phan (mg chuyén ddi thanh acid
dlammoproplomc va acid diaminobutyric trong (mg bing
phan (mg véi thude thir BTI 43 mé ta ¢ k§ thuét thiy phén
11 & trén.

Trong k¥ thudt nay, khong dung norleucin nhén tao dé lam
chuin noi, vi né duge rra glél ra tz;u vung day dic céc
pic cua céac acid amin bac nhét trén sic db. C6 thé ding
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nitrotyrosin lam chuén ngi vi né dugc rira giai ra tai viing
¢6 it pic trén sic do.

Gioi han phat hién cic DABS-acid amin & khoang
I picomol. Lugng nho tir 2 dén 5 picomol cua mgt DABS-
acid amin nao d6 ciing c6 thé cho két qua dinh lugng dang
tin cfly, va chi cAn ding 10 ng dén 30 ng protein thiy phén
da duge din chét hoa cho mdi 1an phan tich.

K7 thudt 7: Tao dan chat triecée cét véi thuée thir FMOC-CI
Thube thir 9-fluorenylmethyl cloroformat (FMOC-CI)
tic dung vdi acid amin bac nhit va acid amin béc hai
dé tao thanh cic din chit FMOC-acid amin phét huynh
quang manh.

Phdn {rng xay ra nhe nhang trong mdi truong nudc, trong
30 s. Céc din chét dugc tao thinh déu bén vimg, chi riéng
dan chat cua histidin 1a ¢ biéu hién phan huy nao do.
Mic dii ban than thude thir va cac san phérn phu ctia phai
ung déu phat huynh quang nhng ta c6 thé loai ching m:
khong lam mét mat cic din chét FMOC-acid amin.

Sau khi tao din chét trudce cdt, tién hanh tach cac FMOC
acid amin bing sic ky 1ong cao ap pha dao, ding cdt ODS.
v6i chwong trinh gradient dung moéi, bién thién tuyén tinh
tir hén hop gdm 10 thé tich acetonitril, 40 thé tich methanol
va 50 thé tich dém acid acetic dén hdn hop gdm 50 thé tich
acetonitril, 50 thé tich dém acid acetic. Phat hién két qua
bing detector huynh quang & budc séng kich thich 260 nm
va budc séng phat quang 313 nm. C6 thé phan tich duge
20 dén chét acid amin trong vong 20 min.

Gi6i han phat hién vao c& femtomol. Pa sb cac acid amin
6 khoang tuyén tinh tir 0,1 micromol dén 50 micromol.
Ky thudt 8: Tao ddn chat trude cot bang thudc thie NBD-F
Thube thir 7-fluoro-4-nitrobenzo-2-oxa-1,3-diazol (NBD-F)
tc dung vdi ca acid amin bdc nhét va acid amin bac 2, &
nhiét d6 60 °C, trong 5 min, dé cho cac din chit NBD-acid
amin phat huynh quang manh. Sau khi tao dan chét trrée
cdt, tach ching b?mg sic ky 16ng cao ap pha dao, ding cot
ODS va chuong trinh gradient dung méi gém acetonitril va
hén hop dém trong nuée. 17 din chét acid amin dugc tach
ra trong vong 35 min. Cé thé dung acid e-aminocaproic lam
chit chuén néi, vi dugc rira giai & ving it pic trén sic do.
Phat hién két qua bing detector huynh quang, & buéc séng
kich thich 480 nm va budc séng phat quang & 530 nm.

K§ thuét nay c6 do nhay gin twong tir nhur d nhay cta k¥
thut tao din chét trude cot voi thude thir OPA (k¥ thuit
5) dbi vai cac acid amin, trir prolin khéng phan tich dugc
bang k¥ thuat 5 vi khong phan {mg v6i thude thir OPA.
Nhu viy, k¥ thuat 8 nay ich lgi hon ky thuat 5.

Gi6i han phat hién mdi acid amin & khodang 10 femtomol
va lirgng mau thir protein/peptid thity phan can liy dé tao
din chét trude cot & khoang 1,5 mg.

Tinh két qua

Khi xdc dinh ham lugng cac acid amin trong mot mau
thir protein/peptid, cin nhé rdng, trong qué trinh thuy
phan bang acid, tryptophan va cystein bj pha huy, serin
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va threonin bj phé huy mét phan, valin va isoleucin khéng
dugc tach hoan todn, methionin c6 thé bj oxy hoéa va mot
vai acid amin nhu glycin va serin thudng bj nhiéu. Tién
hﬁnh phan tich & mdi trwdng chan khong thich hgp (4p
sudt thap hon 200 pm thiy ngén hodc 26,7 Pa) hojic & moi
trurdng ¢ khi tro (nhur argon) khi thuy phan pha hoi, c6 thé
giam murc phan huy do bj oxy héa. Cac két qua dijnh luong
cystein, tryptophan, threonm isoleucin, valin, methionin,
glycin va serin trong mot mau thir protein/peptid da thiy
phan co thé thay d6i va do d6 thudng cin tién hanh xem

xét danh gia bé sung.

Tinh ty I¢ plmn tram ham licgng cia mt logi acid amin
cd trong madu thir protein/peptid
P6 la so lugng nanomol cia mt loai acid amin c6 trong
100 nanomol cua toan thé cdc acid amin c6 trong mau thir
protein/peptid. Ty 1¢ ndy c6 ich trong viéc danh gia céc
dir liéu thu dugc khi phén tich cic acid amin trong mét
protein ma ta chura biét khéi luong phan tir. N6 gilp cung
cb két qua dinh tinh mot protem/peptld chua biét bing
cach so sanh ty 1€ phan tram ham Iucmg mdi loai acid amin
trong mau thr chira biét véi ty 1é phan traim ham hrong cia
mbi loai acid amin twong mg c6 trong céc protein/peptid
da biét.
Tinh ty 1& phan trim ham lugng cia mét acid amin trong
protein/peptid theo cong thirc sau:

100r;

Ty

Trong d6:

r; 1a dap img (ham lugng) tinh theo nanomol cua acid amin 1
r, la dap img (ham lugng) tinh theo nanomol ctia tit ca cdc
acid amin thu dugc trén sic do.

Mau thir protein/peptid chura biét

Xac dinh khéi leong Q, (tinh theo microgam) cua moi logi
acid amin cé mdt trong mau protein/peptid chira biét
Tinh bing cong thirc sau:

Q_miXMi
: 1000

Trong do:

Q, la khdi lwong (tinh theo microgam) cia acid amin i c6
trong méu thir;

m, 14 ham lugng (tinh theo nanomol) cua tat ci céc acid
amin i tim thay trén sic d6;

M, la phan tr lugng trung binh (tinh theo gam) cuia acid
amin i, 43 dugc hiéu chinh vé khéi lugng H,0 bi loai khi
tao thanh lién két peptid.

Usc legmg tong khéi lugmg cia mau thie prorem/pepnd
Téng khéi lugng YQ, cia céc loai acid amin tim thiy cho
phép ta uéc lugng khéi lugng cua protein/peptid dem thur
sau khi 3 hi¢u chinh vé khéi lugng mat mat do ¢6 sy phan
hity timg phén hoac toan phén cua mét sb acid amin dé bj
phén hity trong qua trinh thiy phéan.
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Xdc dinh s6 hrong ciia méi loai acid amin tham gia céu
tao mau thir protein/peptid chua biét. Néu xac dinh dugc
phan tir lugng M, cua protem/peptld dem thir (vi du bing
khéi phd), ta tmh s0 lugng ciia méi loai acid amin i theo
cong thirc sau:

m; _ m; * Mi
1000Q,  1000Q,
MP

Trong do:

m; la ham lugng (tinh theo nanomol) cta acid amin i tim
thdy trong mau thur;

Q la khdi lugng (tinh theo microgam) cua protein dem thir:
M, la phan tir lugng cua protein dem thir (tinh theo gam).

Maéu thir protein/peptid da biét phin tir liwgng va thanh

phén cau tgo

Khi phan tich acid amin, mt sé acid amin cho két qua

tim thay tot, trdi lai, mot s6 cho két qua tim thiy khong sir

dung duoc vi hodc bi phan huy mét phén hay toan phén (vi

du: tryptophan, cystein, threonin, serin, methionin), hodc

lién két peptid khong dugc tich hoan toan (nhu lién két

ctia isoleucin, cua valin), hodc bi nhiéu bai mot sé acid

amin tur do (nhu bai glycin va serin).

Céc acid amin cho két qua tim thiy t6t dién hinh la

aspartat-asparagin, glutamat-glutamin, alanin, leucin,

phenylalanin, lysin va arginin. Danh séch nay c6 thé thay

déi tuy thudc vao hé théng phan tich da dung. Cac acid

amin cho két qua tim théy t6t dai dién cho protein, do d6 ta

lgi dung chiing dé xac dinh ham lrgng protein va 56 lugng

ciia mdi loai acid amin (con goi 1a thanh phén cua acid

amin) c6 trong méu thir.

Xdc dinh ham leong protein trong mau thic

Chia ham luong (tinh theo nanomol) cia médi loai acid
amin c6 gia tri tim théy tdt cho s6 lugng du doan cua acid
amin do trong protein dé c6 ham lugng protein tinh theo
loai acid amin do.

Tinh gié tri trung binh cua tit ca cic ham lugng protein
tinh dugc theo timg loai acid amin c6 gia trj tim thfly tot
clia mau thir.

Cac ham lugng protein tinh theo tirng loai acid amin riéng
ré phai dugc phan bd dong déu xung quanh gia trj trung
binh cia ham lugng protein méi tinh duge ¢ trén. Phai
loai bo cac gia tri ham lugng protein riéng ré cia g
acid amin qua sai léch véi gia trj trung binh da tinh dugc.
Thudmg céac gia trj sai léch qua 5 % phai loai bo. Khi do,
phai tinh lai gia trj trung binh ctia ham lugng protein moi,
dya trén cac gia tri con lai (khong by loai bo) cua ham
lugng protein riéng ré tinh theo timg loai acid amin con lai.
Xdc dinh s6 lwong cua timg logi acid amin trong mdu thie
Chia ham lugng ciia méi logi acid amin cho gid trj trung
binh cia ham lugng protein d tinh & trén, ta dugc so
lugng cia loai acid amin d6 (trc thanh phén acid amin)
trong mau thur.
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Tinh sai 56 twong dbi (theo 1y I¢ phan tram) vé thanh phan
trong mau thi
Ap dung cdng thirc sau dé tinh sai sb twong déi vé thanh
phén déi véi mét loai acid amin i

100m,

mg

Trong d6:

m; 1a ham lugng, tinh theo nanomol, x4c dinh bing thuc
nghiém, cua loai acid amin i ¢6 trong méu thi:

m;, 1a ham lugng (tinh theo nanomol) da biét cua loai acid
amin i co trong mau thir. '

Gid trj sai s6 twong doi trung binh vé thanh phén ciia miu
thir la gia tri trung binh cua tit ca cac sai sé twong ddi
vé thanh phan tinh theo timg loai acid amin riéng ré, trir
tryptophan va cystein.

Gid tri sai s6 twong doi trung binh vé thanh phén cia mot
mau thir cung cap thong tin quan trong vé d6 én dinh ciia
phép phén tich theo théi gian. Sy phu hop gitra gia tri
thanh phén acid amin trong mau tht, tim thdy bing thuc
nghi¢m v6i gid tri thanh phan acid amin da biét trudc cia
protein dem thir c6 thé gitip cho viéc cing cb két qua dinh
tinh va xac dinh d9 tinh khiét cia protein trong mau thir.

10.12 XAC PINH HAM LUQNG ETHANOL

Sl'r dung phuong phép 1 hodc phuong phap 2 trir khi ¢6 chi
dan khac trong chuyén luén riéng.

PHUONG PHAP 1

Tién hanh phuong phép sic ky khi (Phy luc 5.2), sir dung
cac dung dich sau:

Dung dich (1): Dung dich chira 5,0 % (tt/tt) ethanol (TT)
va 5,0 % (tt/tt) propanol (TT) (chuan ndi) trong nucdc.
Dung dich (2): Pha loang mét thé tich ché pham thir bang
mede dé thu duoc dung dich chira tir 4,0 % dén 6,0 % (tt/tt)
ethanol.

Dung dich (3): Chuén bi nhu dung dich (2) nhung thém
vira du chét chudn nodi dé thu dugc ndng do cudi cling clia
chuén néi trong dung dich la 5,0 % (tt/tt).

Diéu kién sdc ky:

C6 thé ap dung diéu kién sic ky nhu sau:

Cot (1,5 m x 4 mm) dugc nhdi hat x6p polymer (100 mesh
dén 120 mesh) (Porapak Q hodc Chromosorb 101 la phu
hop).

Nhiét do cot: 150 °C.

Nhiét d6 budng tiém va detector: 170 °C.

Tinh ham luwgng phéan trim ethanol dya vao ty 1§ dién tich
pic ethanol so vai pic chuin néi thu duge trén sac ky do
cua dung djch (1) va dung dich (3).

PHUONG PHAP 2 ‘

Véi nhimg ché phim dugc phép str dung con cong nghiép
¢6 chira methanol, xac dinh ham lugng ethanol giﬁng nhu
phuong phap 1 nhung chuan bj dung dich (2) bang cach

PHU LUC 10

pha lodng mét thé tich ché phim thir véi mwede dé thu duge
dung dich c6 nong d¢ tong cong cua methanol va ethanol
tir 4,0 % dén 6,0 % (tt/tt).

Xac dinh ham lugng methanol bang phuong phap sic ky
khi nhur da mé ta & phuong phép 1 nhung chuan bj cac
dung dich nhur sau:

Dung dich (1): Dung dich chira 0,25 % (tt/tt) methanol (TT) va
0,25 % (tt/tt) propanol (TT) (chuan ndi) trong nuéc.

Dung dich (2): Pha loang mot thé tich ché pham thir bing
miede dé thu dugc dung dich chira tir 0,2 % dén 0,3 % (ttt)
methanol.

Dung dich (3): Chuan bj nhu dung dich (2) nhung thém
vira du chat chudn néi dé thu durge nbng d6 cudi cling cua
chuén ndi trong dung dich nay la 0,25 %.

Téng lugng ethanol va methanol phdi & trong gi6i han
quy dinh cho phép va ty s giira lugng methanol va luong
ethanol tim dugc phai twong (mg véi ty 1€ nay cla con
cong nghiép co chira methanol da sir dung.

PHUCNG PHAP 3

Phuong phap nay ding cho nhimg ché pham va cac nguyén
liéu dang long chira ethanol.

Ham lugng ethanol cé trong mot chét long duge biéu thi
bing sb thé tich ethanol trong 100 thé tich chit long d6 &
20°C £ 0,1 °C va dugc hiéu 12 phin trim ethanol tinh theo
thé tich/thé tich (tt/tt).

Ham luong ciing c6 thé duge biéu thi bing gam ethanol
trong 100 g chét 1ong va dugc hiéu 1a phan trim ethanol
tinh theo khéi luong/khéi lwong (kUKI).

Phwong phap A

Phuong phép nay diing cho nhimng ché phim c6 chira cac
chit tan c6 kha ning phan tich khéi ethanol khi chung cét.
Khi cit, néu trong mau thir ngoai ethanol va nudc con cé
13n céc chét bay hoi khéac thi hwéng dan thich hop s& duoc
quy dinh trong chuyén luan riéng.

Lién quan giira ty trong & 20 °C £ 0,1 °C, ty trong twong
d6i (da hidu chinh & chan khéng) va ham lugng ethanol
ctia hén hgp nude va ethanol duge ghi trong Bang 10.12 -
Lién quan giira ty trong, ty trong twong ddi va ham lugng
ethanol (Tham khao theo Khuyén cdo Québc t& s 22, T6
chirc Qudc té vé Po ludng hop phap (1972)).

Thiét bj

Thiét bj (Hinh 10.12) bao gdm mdt binh ciu thuy tinh day
tron (A) gin véi mot ddu cat cé b phan biy hoi (B), bo
phan ndy duge ndi voi mot dng sinh han (C) dat thing
dimg. Tiép theo 14 mdt 6ng din (D) gén vao phan dudi cua
dng sinh han d& dan djch cét vao binh himg (14 binh dinh
mirc dung tich 100 ml hodc 250 ml). Trong sudt qua trinh
cét, binh himg nay dugc nhing trong cdc (E) chira hdn hop
d4 va nudc da. Mot miéng 16t duong kinh 6 cm dat dudi
binh cit (A) dé bao vé mau khéng bj chay.
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