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XV. AMINO AXIT
(AMINO ACID, AXIT AMIN, ACID AMIN)

XV.1. Dinh nghia
Amino axit hay axit amin la mot loai hgp chat hiru co tap chirc ma trong phan tir c6 chira

cd nhom chic amin (nhém amino, -NH,) 1an nhém chirc axit (nhém cacboxyl,
—COOH)

XV.2. Cong thirc tdng quat

(H2N),R(COOH), n,n’ =1
R: goc hidrocacbon hoéa tri (n + n”)

(H2N).CiH,(COOH),’ | [n,n’ 21
x>1
y+n+n <2x+2

Amino axit chira mdt nhom amino,
modt nhom chire axit, no mach hé H,N-C,H,,-COOH (n>1)

XV.3. Cach dogc tén

- Coi cac nhém —NH; (amino) nhu 1a cdc nhém thé gan vao mach cacbon cua
axit hiru co

- Téat cd amino axit tu nhién c6 tén thong thudng (nén thudc 1ong mot s amino
axit ty nhién c6 trong chuong trinh phd thong, nhu: glixin, alanin, axit
glutamic, lyzin)

Thi du: H,oN-CH,-COOH Glixin (Glycine, Gly)
Glicocol (Glicocoll)
Axit amino axetic
Axit amino etanoic

CHg—ﬁlH—COOH Alanin (Alanine, Ala)
NH, Axit a-amino propionic
Axit 2-amino propanoic

HOOC-CHZ-CHZ-(fH-COOH Axit glutamic (Acid glutamic, Glu)
NH, Axit a-amino glutaric
Axit 2-amino pentandioic
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HN-CH,-CHy-CHy-CHy-CH-COOH  Lyzin (Lysine, Lys)

NH, Axit a,e-diamino caproic

Axit 2,6-diamino hexanoic

HO-CH,-CH-COOH

Serin (Serine, Ser)
H,

Axit a-amino-f-hidroxi propionic
Axit 2-amino-3-hidroxi propanoic

HS-CHz-(fH-COOH

Xystein (Cysteine, Cys)
NH,

Axit a-amino-B-mercapto propionic
Axit 2-amino-3-mercapto propanoic

C(,Hs—CHz—CEH—COOH

Phenylalanin (Phenylalanine, Phe)
NH;

Axit a-amino-B-phenyl propionic
Axit 2-amino-3-phenyl propanoic

HOOC-CH,-CH-COOH

Axit aspartic (Acid aspartic, Asp)
H,

Axit ai-amino sucxinic (Acid oi-amino succinic)
Axit 2-amino butandioic

CH;-CH-CH,-CH-COOH

Leucin (Leucine, Lue)
H; H,

Acid a-amino-y-metyl valeric
Acid 2-amino-4-metyl pentanoic

CH;-CH,-CH - CH-COOH

Isoleucin (Isoleucine, Ile)
H; NH»

Acid a-amino-f-metyl valeric
Acid 2-amino-3-metyl pentanoic

CH3-S-CH2-CH2-?H-COOH

Metionin (Methionine, Met)
NH,

Acid a-amino-y-(metylsulfanyl) butiric
Acid 2-amino-4-(metylsulfanyl) butanoic

CHs-CH - ?H-COOH
H NH,

Treonin (Threonine, Thr)
Acid a-amino-B-hidroxi butiric
Acid 2-amino-3-hidroxi butanoic

Tryptophan (Try)
Acid 2-Amino-3-(1H-indol-3-yl)-propanoic
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CH3_gH - CH-COOH Valin (Valine, Val)
H; NH; Acid a-amino-B-metyl butiric

Acid 2-amino-3-metyl butanoic
Tét ca amino axit tu nhién déu thudc loai a-amino axit, nhom amino (-NH,) gén vao cacbon thtr 2 (hay
cacbon o) cua axit hitu co. Ngoai cac nhdém —NH,, -COOH, trong amino axit tu nhién con chtra cac nhom
chure khac nhu: —OH, HS—, -CO—

Cé khoang 20 amino axit can dé tao protein cho co thé, trong d6 c6 12 loai c6 thé tao ra trong co thé, con 8
loai amino axit can phai duoc cung cip tir thue phdm. Tam loai amino axit can thiét d6 1a: isoleucin, leucin,
lysin, metionin, phenylalanin, treonin, tryptophan va valin (isoleucine, leucine, lysine, methionine,
phenylalanine, threonine, tryptophan va valine). Hai amino axit can thiét cho sy ting truong cho tré con ma
ngudi ta cho ring co thé tré con chua tu tong hop duge, d6 14 arginin va histidin (arginine va histidine).

XV.3. Tinh chét héa hoc
XV.4.1. Phan ung chay

Y

1 0 2 1
(H:N),C.H,(COOH), + (x+ =+ % + % )0, — 5 (x+n°)CO, + (2

)HzO + I'l/2N2

H,N-C,H»,-COOH + (302 +3%)0, t—o) (n+1)CO, + (n+3/2)H,0 + 1/2N,
Amino axit ddng déng glixin

XV.4.2. Amino axit 12 chit ludng tinh, n6 tac dung dwoe ca axit 13n kiém
H;N-R-COOH + H' —— H3;N'-R-COOH

H,N-R-COOH + OH —— H,N-R-COO™ + H,O

Thi du:
HN-CH,-COOH + HCl —— CI'H3N"-CH,-COOH
Glixin Axit clohidric Mudi clorua cta glixin
Axit amino axetic Axit metylamoni clorua axetic

H,N-CH,-COOH + NaOH —— H;N-CH,-COONa + H,0O
Glixin Natri hidroxit Mudi natri cta glixin
Axit amino axetic Natri amino axetat

CH;-CH-COOH + H,SOs ——> CH;3-CH-COOH
H, NH; ' HSO4

Alanin Axit sunfuric Muoi sunfat axit cua alanin

2CH;-CH-COOH + H,S0, ——> (CHg-qH-COOH)zsof‘
H, NH;"

Alanin Axit sunfuric Mudi sunfat cua alanin

2CH;-CH-COOH  + Ba(OH), ——> Ba(CHy-¢H-COO), + 2H0
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NH, NH,;
Alanin Bari hidroxit Mudi bari cta alanin
Axit oi-amino propionic Bari a-amino propionat

XV.4.3. Amino axit tic dung véi ruou tao hop chit c6 mang nhém chirc este
H,;N-R-COOH + R’OH khi HCI bio hoa, H,N-R-COOR’ + H,0

Thi du:
HoN-CH,-COOH + C,HsOH  «khi HClbﬁohbg H,N-CH,-COOC,Hs + H,O

Glixin; Axit amino axetic =~ Rugu etylic Etyl amino axetat

San pham tao ra & dang mudi, 1y san pham cho tic dung véi amoniac dé tai tao nhom chirc amin (-NH,)

XV.4.5. Amino axit tham gia phan wng trung ngung, dong tring ngung tao
dipeptit, tripeptit,..., polipeptit

Thi du:
H.N-CH,-COOH + H,oN-CH,-COOH —& HzN—CHg—%—I)I—CHz—COOH + H,0O
H

Glixin Glixin Nhom chire amit, lién két peptit
DPipeptit Gly-Gly

n HoN-CH,-COOH  — 254 5 ((NH-CH,-CO-), + nH,O
Glixin Polipeptit cta glixin

H,N-CH,-COOH + H,N-CH-COOH + H,N-CH,-COOH DIN::Xt_
H;
H,N-CH,-CONH-GH-CONH-CH,-COOH + 2H,0
H;
Tripeptit Gly-Ala-Gly

nH,N-CH,-COOH +nH,N-CH-COOH — 220X (—HN—CHz—CONH—gH—CO—)nJanHzO
H3 H3
Glixin Alanin Polipeptit Gly-Ala

Bai tap 157
Viét cac phan tng tao céc tripeptit co thé co6 v4i hdn hop hai amino axit 1a glixin va
alanin.

DS: 8 phan tng

Bai tap 157’
Viét cac phan ung tao cac dipeptit ¢6 thé co voi hdn hgp gdm hai amino axit 1a glicocol
va axit 2-amino propanoic.

DS: 4 phan tng

XV.5. Ung dung
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Amino axit ty nhién 1a chit co s& tao nén cac chat protit trong co thé sinh vat (dong vat
cling nhu thuc vat). Nhiéu amino axit dugc dung trong y hoc dé chira bénh, 1am thtrc an
cho co thé ngudi bénh, nhu metionin (CH;-S-CH,-CH,-CH(NH,)-COOH) 1a thudc bd
gan. Mudi natri cta axit glutamic (monosodium glutamat) duoc dung lam gia vi cho thirc
an (bot ngot hay mi chinh). Mot s6 amino axit duoc ding lam nguyén liéu cho viéc san
xuit to téng hop (axit w-amino enantoic, H,N-CH,-CH,-CH,-CH,-CH,-CH,-COOH,
dugc dung diéu ché to enan).

n HoN-CH,-CHy-CHy-CHa-CH,-CH,-COOH  — 2% 5 [_HN-(CH,)6-CO-]n + nH,O
Axit ®@-amino enantoic To enan (endng)

XV.6. Diéu ché

Khi dun nong protit trong dung dich axit hodc bazo, hodac nh¢d tac dung cia cidc enzim
(men) ¢ nhi¢t do thuong, cac lién két peptit bi dirt ra va protit bi phan cat thanh cac chuoi
polipeptit va cudi cung thanh hon hop cac amino axit.

Ghi chu

G.1. Amino axit & trang thai tinh thé ran, khong mau, hau hét hoa tan d& trong nuéc. S&
di amino axit c¢6 nhiét do nong chay cao va hoa tan nhiéu trong nudc vi ching ton
tai dang ion luéng cue hay mudi néi phdan tir (nhém —COOH, sau khi cho H', mang
dién tich am; nhém —NHo, sau khi nhan H', mang dién tich duong).

G.2. Amino axit nio chira sé6 nhém chirc axit (-COOH) bang s6 nhom chirc amin
(-NH;) dugc goi la amino axit trung tinh (nhu glixin, alanin), khi hoa tan trong
nuée tao dung dich trung tinh, khong 1am d6i mau qui tim. Amino axit ndo c6 chira
s nhom chirc axit (-COOH) nhiéu hon sb nhom chic amin (-NH,) duoc goi 1a
amino axit axit (nhu axit glutamic, axit aspartic), khi hoa tan trong nudc tao dung
dich ¢6 tinh axit, 1am d6i mau qui tim héa do. Con loai amino axit nao c6 chura )
nhém chirc amin (-NH,) nhiéu hon s nhém chuc axit (-COOH) duoc goi 1a
amino axit bazo' (nhu lizin), khi hoa tan trong nudc tao dung dich c6 tinh bazo, lam
d6i mau qui tim hoa xanh.

Bai tap 158
Phan biét ba amino axit sau day dung trong cac binh khong nhan: Glixin, Axit glutamic,
Lizin.

Bai tap 158’
Nhéan bi¢t cac amino axit sau day chwra trong cac lo mat nhan: Axit aspartic, Lizin va
Alanin.

Bai tip 159
Viet phuong trinh phan ung cta alanin véi: KOH; HCI; CH30H c6 mat H,SO4 dam dac.
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Bai tap 159 ’
Viét phuong trinh phan ung gitta glicocol véi cac chat sau day: H,SO4 (hai phan ung);
Ca(OH),; Rugu n-propylic c6 mat HCI.

Bai tap 160

Viét phan tng tring ngung tao polipeptit tng v6i cac amino axit sau day:
a. Axit amino axetic
b. AXxit w-amino caproic
c. Hon hop hai amino axit trén.

Bai tap 160’

Viét phan tng trung ngung, dong tring ngung cta cac chat:
a. Alanin
b. Axit 7-amino heptanoic
c. Hon hop hai chit trén.

Bai tap 161 (Sach Hoa 12 Ban khoa hoc ty nhién)

Cho ba Ché’[ hitu co: HzN-CHz-COOH, CH3-CH2-CH2-CH2-NH2 va CH3-CH2-COOH
a. So sanh nhiét d¢ noéng chay cua chung. Giai thich.
b. Lam thé nao dé phan biét ba dung dich ctia mdi chat trén.

Bai tap 161°
a. Chon nhiét do noéng chay thich hop: —SOOC; —80C; 297°C cho céc chat: Axit n-
butiric; Alanin; Pietylamin.
b. Dung mot thude thir hiy nhan biét ba dung dich c6 hoa tan mdi chét trén dung
trong ba binh khong nhan.

Bai tap 162 (Sach Hoa 12 Ban khoa hoc tu nhién)
Cho 0,01 mol hop chit A tac dung vtra da véi 80 ml dung dich HCI1 0,125M, sau d6 dem
cd can thi dugc 1,835 gam mubi. Néu trung hoa 2,94 gam A bﬁng mdt luong vira du
NaOH, roi dem ¢ can thi duoc 3,82 gam mudbi.
Xac dinh cong thirc phan tir va cong thirc ciu tao ctia A, biét rang d6 1a mot ai-amino axit
c6 mach cacbon khong phan nhanh.

(C=12;H=1;0=16; N =14; C1=35,5)

DS: Axit glutamic

Bai tap 162’
A 1a mdt amino axit mach hé c6 mach cacbon khong phan nhéanh. Léy 0,1 mol A cho tac
dung voi dung dich NaOH vua du, sau d6 dem c6 can dung dich thi thu dugc 16,8 gam
mubi. Néu cho 2,92 gam A tac dung vura du voi dung dich HCI1 0,8M, thi can dung 50ml
dung dich HCI. Sau d6 dem c6 can dung dich thi thu dugc 4,38 gam mudi khan.
Xac dinh A va doc tén A, biét ré’mg A 1a mot a-amino axit va cac nhom chirc & cach xa
nhau nhét.

(C=12;H=1;0=16;N=14; Cl=35,5)

bS: Lizin
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Bai tap 163 (Sach Hoa 12, Ban khoa hoc tu nhién)

Khi thuy phan 500 mg mdt protit, ta chi thu dugc cac amino axit sau day:

HOOCCH,CH,CH(NH,)COOH 44mg

CH;CH(NH;)COOH 178 mg

HSCH,CH(NH;)COOH 48 mg

HOCH,CH(NH;)COOH 105 mg

HOOCCH,CH(NH;)COOH 131 mg

(CH3),CHCH(NH;)COOH 47 mg

HoN(CH2)4CH(NH;)COOH 44 mg

Tinh ti s6 mol cac amino axit do trong phan tr. Néu phan tr khdi cua protit 1a 50 000

dvC, thi s6 mat xich ctia mdi amino axit trong phén tir protit 1 bao nhiéu?

(C=12;H=1;0=16;S=32; N=14)

PS:3:20:4:10:10:4:3; 30:200:40:100:100:40:30

Bai tap 163’
Thuy phan hoan toan 43,3 gam mot polipeptit, ngudi ta thu duoc cic amino axit voi khoi
lwong mdi chat nhu sau:
Glixin: 22,5 gam
Alanin: 17,8 gam
Xystein: 12,1 gam

a. Tinh ti 1¢ s phan tir mdi loai amino axit c¢6 trong polipeptit trén.

b. Néu polipeptit trén c6 khéi lwong phan tir 1a 433 dvC, hdy xéac dinh sb phan tir

mdi amino axit cé trong phan tir polipeptit nay.
(C=12;H=1;0=16; N=14; S=32)
bS:Gly:Ala:Cys=3:2:1

Bai tap 164 (Sach Hoa 12, Ban khoa hoc ty nhién) ’ .
Hay phan biét cac dung dich sau day bang phuong phép hoa hoc: long trang tring, ho
tinh bot, glixerin.

Bai tap 165 (Sach 12, Ban khoa hoc tu nhién)
Giai thich cac hién tugng sau day:
a. Sira tuoi dé lau trong khong khi bi dong vén tao thanh két tua.
b.  Khi bi ngd doc boi chi trong thirc an, nguoi ta khuyén nén ubng ngay nhleu stra.
c. Trong san xudt duong thi cong, hay khi lam banh tir duong khong trang, khi
thing nudc duong doi khi nguoi ta cho thém 10ng trang trimg vao va dun Ién.

Bai tap 166
Hon hop A gém hai amino axit chira mdt nhom amino, mét nhém chire axit, no, mach ho.
Cho m gam A tac dung hoan toan v4i 200 ml dung dich HCI 2M (c6 du), thu dugc dung
dich B. Dé tac dung hét v4i cac chét trong dung dich B cin dung vira di 250 ml dung
dich NaOH 2,8M. Dt chay hoan toan m gam A, rdi cho san pham chdy hip thy vao dung
dich NaOH c6 du, khéi luong binh dung dung dich NaOH ting thém 52,3 gam.

a. Tinh m.

b. Xac dinh CTCT mdi chat trong hdn hop A, biét rang khdi lugng phan tir hai chét

trong hon hgp A hon kém nhau 14 dvC.
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c. Viét phuong trinh phan tng cta amino axit c6 khéi lwong phan tir nho voi: HCI;
NaOH; CH3;0H; Phan Ung trung ngung tao tripeptit; Phan ing trung ngung tao
polipeptit.

San pham ctia hdn hop A gdm CO,, H,0 va N,.
(C=12;H=1;0=16; N=14)
bS: m = 25,3 gam; 29,64% H,N-CH,-COOH; 70,36% H,N-C,H4-COOH

Bai tap 166’ (Sach Bo Dé tuyén sinh dai hoc mén hoa hoc)
Cho a gam hon hop hai amino axit no mach hd chira mot chirc axit va mdt chirc amino
tac dung voi 110 ml dung dich HCI 2M, dugc dung dich A. bé tac dung hét cac chat
trong dung dich A can ding 140 ml dung dich KOH 3M.
Mit khac dot chdy a gam hdn hop hai amino axit cho trén va cho san phim chay qua
dung dich NaOH du thi khdi luong binh nay ting thém 32,8 gam. Biét rang khi d6t chay
nito tao thanh ¢ dang don chat.

a. Xac dinh CTPT ciia hai amino axit, biét ti 18 khdi lwong phén tir ciia ching 1a

1,37.
b. Tinh % vé s6 mol ciia mdi amino axit trong hdn hgp ban dau.
(C=12;H=1;0=16,N=14)
BS: 75% HzN-CHz—COOH; 25% HzN-C3H6-COOH

B‘Zli tap 167 (Sach Hoa 12, Ban khoa hoc tu nhién)
Viet CTCT va goi tén cac amino axit c6 CTPT C3H;0,N va C4HgO,N.

Bai tap 168 (Sach Hoa Hoc 16p 12)
Este A duoc diéu ché tir amino axit B va rugu metylic. Ti khdi hoi cua A so véi H, 1a
44.5. Dbt chay hoan toan 8,9 gam este A thu dugc 13,2 gam khi CO,, 6,3 gam H,0 va
1,12 lit N, (do & dktc).
Viét CTPT va CTCT cac chat A va B.
(C=12;H=1,0=16;N=14)
DSZC3H7N02

Bai tap 169 (Sach Hoa Hoc 16p 12)
Tinh gan dung khdi lugng phan tir cia mot protit chira 0,4% sat, néu gia thiét rang trong
mdi phan tir ctia protit d6 chi c6 mot nguyén tir sat.
(Fe =56)
bS: 14 000 dvC

CAU HOI ON PHAN XV

1. Amino axit 1a gi? Viét CTCT 4 amino axit va doc tén cac chat do.

2. Viét CTCT cua : Glixin; Alanin; Axit glutamic; Lyzin va phan loai ching (thudc
amino axit trung tinh hodc amino axit axit hodc amino axit bazo)

3. Tai sao nguoi ta ndi amino axit 1a mot chit ludng tinh. Cho thi du bang phan tmg dé
minh hoa.
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10.

(TSPH khbi A, 2003)
A 12 chat hitu co khdng phan tmg voi Na. Thuy phan A trong dung dich NaOH chi tao
ra mot mudi cua a-amino axit (amino axit c6 mach cacbon khéng phan nhanh chira
mdt nhdm amino va hai nhom cacboxyl) va mot rugu don chue. Thuy phan hoan toan
mot luong chit A trong 100 ml dung dich NaOH 1M 1di ¢6 can, thu duoc 1,84 gam
mot ruou B va 6,22 gam chét rdn khan C. Pun néng lugng rugu B trén véi dung dich
H,SO, dam dic ¢ 170°C thu dugc 0,672 lit olefin (dktc) véi hiéu sudt phan tng 1a
75%. Cho toan bo chat ran C tac dung véi dung dich HCI du r0i ¢6 can, thu duoc chat
ran khan D. Qua trinh c¢6 can khong xay ra phan tng.
a) Tim CTPT va viét CTCT cuiia A.
b) Tinh khéi lugng chat ran D.
(C=12;H=1;0=16)
DS: A: CoH1704N (DPietyl glutamat); 9,52 gam D
(D: mudi clorua cia axit glutamic va NaCl)

Tai sao c6 mot sO amino axit dugc goi la can thiét cho co thé? B¢é 1a cadc amino axit
nao?

O cac nudc nghéo, nguyén nhan chil yéu cta sy suy dinh dudng 1a do dau? Tai sao tré
con dé bi suy dinh dudng hon so véi nguoi truong thanh?

Tai sao goi la amino axit axit, amino axit trung tinh, amino axit bazo? Mai loai hay
lay mét thi du cu thé d€ minh hoa.

Tai sao ngudi ta ndi an qua nhiéu chat dam trong cung mot lic (nhu du dam tiéc hay

dam gid) chi 1am mét co thé chir khong ich loi 1au dai?

Vi cong thie phan tod C,HsNO; tng véi cac chét nhu: nitro etan (CH3CH,;NOy);

glixin (H,NCH,COOH) ; etyl nitrit (C,;HsONO, este cua ruou etylic véi axit nitro);

metyl carbamat (CH;OCONHy); N-Hidroxi acetamid (HO-NH-COCH3). C6 thé nhan

biét glixin nho dya vao:

a) Glixin ¢ trang thi rin, d& hoa tan trong nudc, c6 nhiét nong chay cao nhat

b) Chi c6 glixin ¢ trang thai rn, cic chat khac & trang thai 10ng hay khi

¢) Dung dich glixin 1am d6i mau qui tim hoéa do6, do trong phan tir ctia n6 c6 mang
nhom chtre axit -COOH

d) Ca(a), (b) va(c)

Phén tich dinh luong mot chat hitu co A duoc tao boi bdn nguyén t6 C, H, N va O,

thu duoc thanh phan phan trim khdi luong cic nguyén té nhu sau: 31,44%C;

1,31%H; 18,34%N. Cong thirc phan tir A ciing 1a cong thirc don gidn cua n6. A la:
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a)  H,NCH,COOH b) NO,
OH

NO
¢) 0N COOH d) O,N 2

NO,
(C=12;H=1;N=14;,0=16)
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