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Chuyén dé Peptit: Phan ing chdy va bai toan

thuy phan khong hoan toan

I. Ly thuyét trong tam vé phan Uung chay cua Peptit

Phadn (ng chdy cua peptit la qué trinh oxy hdéa hoan toan peptit bang Oz, tao ra
cac san pham la CO2z, H20 va Nz. Day la mét dang bai tap quan trong, thuong

xuat hién trong cac dé thi THPT Quéc gia.
1. Phuong trinh téng quat va nhan xét

Xét mot peptit X dugc tao bdi cac a-amino acid no, mach hd, cé 1 nhém -NHz va
1 nhédm -COOH (cbéng thic chung CnH2n+102N). Khi k phan t&r amino acid nay tao

thanh peptit, ching sé loai di (k-1) phan t& nudc.
e CONng thirc phan td cia amino acid: CanH2n+102N

e CONng thic phan tu cla peptit X (k-peptit): CknH2kn+2-kOk+1 Nk
Phuong trinh phdn (rng chay téng quat:
CxHyOz2N¢ + (x + y/4 - 2/2)02 -» xCO2z + y/2H20 + t/2N:

Nhan xét quan trong:

e SO mol Nz luén tinh dugc tir s6é mol N trong peptit: Ny, = 1/2 Ny (EIoNS

peptit)

e Néu peptit dugc tao tir cdc amino acid no, hé, cé 1 nhém -NHz va 1 nhém -

COOH, ta c6 moi lién hé dac biét gitta mol COz va H20: .o Nco, = /2 n

o Cco
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(trong peptit) ~ Mpeptit = Mamino acid ~ Mpeptit
2. Cac phuong phap gidi bai toan dét chay Peptit
a. Phuong phap Bao toan nguyén té
Pay la phuong phdp nén tdng va phé bién nhéat, dua trén dinh luat bdo toan

nguyén to: téng s6 mol ctia mot nguyén té trude va sau phan ing khong daoi.

e Bao toan Carbon (C): Ne (trong peptit) =Nco,

e Bao toan Hydro (H): n =2%*n

H (trong peptit) H20
2 N\ = . * 5 *
* Bao toan Oxi (0): r]O (trong peptit) +2 nOz (phan tng) 2 r]COz i nHzO
2 N = . — *
e Bao toan Nito (N): ny (trong peptit) 2 Ny,

Vi du 1: Dot chdy hoan toan 0,1 mol moét peptit X tao béi Alanin thu duoc 0,9

mol COz. Tim cong thic cua X.
Gidi:
Alanin (Ala) c6 céng thirc CsH702N.

Goi X la (Ala)«.

Bdo toan nguyén té6 C: n = Neg, = 0,9 mol.

C (trong X) CO

S6 nguyén tir C trong X = n ) /n,=09/01=09.

C (trong X
S6 mat xich Alatrong Xlak=9/3 = 3.

Vay X la tripeptit (Ala)s.

Vi du 2: b6t chdy hoan toan m gam hon hop X gém Gly-Ala va Ala-Gly-Val can

dung 21 lit Oz (dktc), thu dugc COz, H20 va 2,8 lit N2 (dktc). Tinh gia tri ca m.
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Giai:

NG, = 21 /22,4 =0,9375 mol.
Ny, = 2,8/22,4=0,125 mol.
Bao toan nguyén to N: N (trong X) — 2 3 Ny, = 2*0,125 = 0,25 mol.

Cac peptit trong X déu dugc tao tir amino acid no, hd, 1 -NHz, 1 -COOH. Goi
cong thirc chung cla cdc amino acid la CaH2n+102N.
S6 mol nhom -CONH- (lién két peptit) = N mino acid - npeptit'

Ta co: n +n

O (trong X) - r]N (trong X) + r]Iién két peptit + npeptit - nN (trong X)
amino acid’ (bay la coéng thuc nhanh, nhung ta c6 thé dung quy déi cho dé hiéu

hon).

St dung phuong phap quy déi hon hgp X vé C2HsON (mat xich Gly), CHz2 va H:20
(phan t& tao peptit).
Quy déi hon hop peptit vé dang CONH, CHz, H:0.

NconH = "N (trong x) = 02> mol.

Goi Ney, = @ mol, Lo = b mol (b = mol hon hgp peptit).

, . . . _ o
Bao toan Oxi: o (trong X) i+ 2 No, 2 Nco. T "h.0 (sdn phdm)
N0 (trong X) = "cONH t MH.0 (quy dsi) = 923 + b.

n +n = 0,25 + a.

co: ~ "conH T "CHa

= 3 o
H.0 (san pham) NconH +2 NcH, i 4.0 (quy daéi)

Thay vao phuong trinh bao toan Oxi: (0,25 + b) + 2 *0,9375 =2 * (0,25 + a) +

= 0,25 + 2a + b.

(0,25 + 2a + b)
=>2,125+b=0,75+4a+ b =>4a=1,375 =>a = 0,34375.

+m., +

CONH cH. T MuLo (quy d8i)’ Dé tinh dugc m, ta can tim b. Tuy nhién,

m=m
bai todn nay cé thé gidi nhanh han bang bao toan khai lugng.
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m, + m =m 2+I’Y\ + m

X 02 CoO H20 N2
Mo, = 44 * (0,25 + 0,34375) = 26,125 q.
m, o T2 can thém dir kién dé tinh b. Xem lai dé bai, cach quy déi nay chua toi

uu.

Gidi lai bang cdch khac:

Bao toan khéi lugng: m = M-+ m, + mg+mg.

ny = 0,25 mol. my = 0,25*14 = 3,5q.

Dat n = X mol, NLo=Y mol.

CO:2

Bdo toan O: n +2*n. =2%*n + n =>n

O(X) 0: CO: ' "H:20 + 2*0,9375 =2x +y.

O(X)

Vi cadc amino acid déu no, don, hdnén:y-x =n___. . -N .
amino acid peptit

r]N(X) - namino acid = 0,25 mol.

Vayy-x=0,25-n Phuang trinh nay van con an.

peptit’
S dung cbng thirc dot chdy amino-acid: CaHz2n+102N + (1.5n-0.75)02 -> nCO2 +

(n+0.5)H20 + 0.5N..

Khi dét chay amino acid: n, = 1.5nc02 - O.75nN.

02
Khi dét chay peptit, ta cd thé xem nhu dot chdy cdc amino acid roi trir di phan
nang lugng cla viéc tao nudc.

Dot chay amino acid tuong ung (0,25 mol): No, (d6t aa) = N0 (dét oeptit) —

0,9375 mol. (Do H20 khéng chay).

=>:0,9375 = 1.5 * Neo, 0.75 * 0,25 => 1.5 * Nco, = 1,125 => Nco, = 0,75
mol.

"W,0 (tr aa) ~ Nco. = 0.5 * ny = 0.5 ¥ 0.25 = 0,125 => "W,0 (tir aa) — 0,75 +
0,125 = 0,875 mol.

Khéi lugng cdc amino acid = m~ + m, + m, + m,, = 0,75*%12 + 0,875*%2 +

C H O N
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(0,25*2)*16 + 0,25*14 =9 + 1,75 + 8 + 3,5 = 22,25 q.

S6 mol H20 bij loai dé€ tao peptit la n Ta chua

lién két peptit - namino acid ~ npeptit'
biét Nheptit Tuy nhién, khoi lugng peptit m chinh la khoi lugng cdc amino acid
trr di khoi lugng nudc bi tadch ra. Pay la mot bai toan thiéu dir kién hodc can
mot cach ti€p can khac. (Luu y: Vi du nay phic tap d€ minh hoa su can thiét

cla cac phuong phap khac nhau).
b. Phuong phap Quy déi (Dén chat)

Phuong phap nay quy déi hon hop peptit phiic tap vé cac thanh phan don gian

hon dé dé tinh toadn. C6 mét s6 hudng quy déi phé bién:
e Hudng 1: Quy déi peptit vé C, H, O, N.

e Huéng 2: Quy dai peptit vé cdc amino acid don gidn nhat (Glyxin) va cac

nhéom CH..

e Hudéng 3 (Hiéu qua nhat): Quy déi hon hgp peptit thanh 3 thanh phan:
CONH (dai dién cho lién két peptit va nhém chirc), CHz (phan goc

hydrocarbon), va H20 (dai dién cho 2 dau clia mach peptit).

Vi du: D6t chdy hoan toan 0,1 mol hén hop X gébm céac peptit mach ha, dugc
tao béi Gly va Ala. San phdm chdy cho qua binh dung Ca(OH)2 du thu dugc 120

gam két tla. Tim khoi lugng cda X.
Giai:

Neacos = 120/100 = 1,2 mol.

Bdo toan C: n = 1,2 mol.

co:. ~ "cacos
Quy déi hon hgp X thanh CONH, CHz, H20.
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"H.0 (quy d6i) — Mhén hop X — 0,1 mol.

Goi n = a mol, n = b mol.

CONH CHz

Bdo toan C: n +n =>a+b=1,2(1)

co. ~ "conn T "ch,
Cac amino acid la Gly (Cz2Hs02N) va Ala (CsH702N).

So6 N trung binh =a/0,1. S6 C trung binh =1,2/0,1 = 12,

Ta cé moi lién hé gilra s6 mol N va sé mol X. Ny = Neony = @
S6 mat xich trung binh = ny/ny=a/01.

S6 C trong cac mat xich = Neo, = 1.2 mol.

Ta co: "N (trong X) = NCONH = @ mol.

Khi dét chay:

CONH -> CO2 + 0.5H20 + 0.5N:2

CHz -> COz2 + H20

H20 -> H20

Bao toan C: Ncont T e, = Mo, = 172 mol.

S6 mol amino acid cau tao nén X = NN (trong X) = 2 mol.

S6 mol lién két peptit = R mino adl ~ Mpeptit = 2 - 0,1 mol.
Khoi lugng X: mX g mamino acid mHzO (tach ra) - mamino acid 18 *(a-0,1).

Khoi lugng aminoacid=m~ + m_, + m, + m,..

C H 0] N
Can thém dir kién dé giai. Vi du nay can thém di kién vé N2 hodc H20. Gia sir dé

cho thém Ny, = 0,25 mol.

Thi ny (trond¥%) ~ 2*0,25 =0,5 mol =>

Tu(l) =>b=1,2-0,5=0,7 mol.

nCONl_I =a = 0,5 mol.

x = Mcont T McH. T MH.0 (quy d6i)

+ 9,8+ 1,8 =33,1 gam.

m =05*43+0,7*14 + 0,1 *18 = 21,5

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 6 /12



Il. Ly thuyét trong tam vé phan ing thuy phan khéng hoan
toan

Thay phan khéng hoan toan la qué trinh cat mach peptit mét cdch ngau nhién
bang enzyme hodc xUc tac acid/base & diéu kién khéng dd manh, tao ra mot
hén hgp cac peptit ngan hon va cé thé cé cd amino acid tu do.

1. Khai niém va ban chat

Phan (ng nay pha vd moét s6 lién két peptit (-CO-NH-) trong chubi, khéng phai

tat cad. Muc dich cta dang bai tap nay la xac dinh cau trdc (th& tu cdc amino

acid) cta peptit ban dau dua vao cac sdn pham thuay phan.
So do:Peptit I6n (X) + H20 (xudc tac) » Hon hop Peptit nhé hon + Amino

acid

Vi du: Thiy phan khong hoan toan pentapeptit Gly-Ala-Phe-Val-Gly cé thé thu
dugc cac san pham nhu Gly-Ala, Phe-Val, Ala-Phe-Val, Gly,...

2. Phuong phap giai bai toan

a. Bdo toan mat xich amino acid

Nguyén tac_c6t 16i: Téng s6 lugng moi loai mat xich amino acid trong tat ca céac

sadn pham phai bang s6 lugng mat xich dé trong peptit ban dau.

Phuong phap nay thuong dugc dung dé giadi cac bai todn dinh lugng, tinh toan

khoi lugng hoac s6 mol.
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Vi du 1: Thdy phan hoan toan 1 mol pentapeptit X thu dugc 2 mol Gly, 1 mol
Ala, 1 mol Val va 1 mol Phe. Thay phan khéng hoan toan X thu dugc cac
dipeptit Ala-Val, Gly-Gly va tripeptit Val-Phe-Gly. Xac dinh cau tric cua X.

Giai:

T san pham thay phan hoan toan, ta biét X cha: 2 Gly, 1 Ala, 1 Val, 1 Phe.

T san pham thay phan khdong hoan toan, ta c6 cdc manh ghép:

- Manh 1: Ala-Val

- Manh 2: Gly-Gly

- Manh 3: Val-Phe-Gly

Bay gio ta tién hanh 'ghép hinh':

- Manh 1 (Ala-Val) va Manh 3 (Val-Phe-Gly) c6 chung Val. Ta cé thé ghép ching
lai thanh: Ala-Val-Phe-Gly.

- Manh nay cé 4 amino acid. Peptit X la pentapeptit, vay con thiéu 1 Gly.

- Manh 2 la Gly-Gly. Boan vira ghép (Ala-Val-Phe-Gly) c6 1 Gly & cudi. Vay mat
xich Gly-Gly phai nam & vj tri khac hodc chéng Ién. Tuy nhién, X chi cé 2 Gly.

- Ta xem lai cdch ghép. C6 thé Val-Phe-Gly néi vai Ala-Val khong? Khéng dugc vi
Val da cé Ala ding trudc. Vay Ala-Val phdi noi véi mot manh khac.

- Thr ghép ngugc lai: Manh 3 cé Val & dau, Manh 1 cé Val é cu6i. Khdng ghép
duoc.

- Vay ta phai tim cdc manh chong goi I[én nhau.

- Tu Ala-Val va Val-Phe-Gly, ta suy ra trinh tu la ...Ala-Val-Phe-Gly...

- X ¢c6 2 Gly. boan trén c6 1 Gly. Vay con 1 Gly n{ra.

- Doan Gly-Gly cho thay cé 2 Gly ding canh nhau. Vay cau tric phai la Gly-Gly-
... NOAC ....-Gly-Gly.
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- K&t hgop vaéi Ala-Val-Phe-Gly, ta thay khong thé cé Gly-Gly. Vay ta phai xem lai
dir kién. C6 thé cac manh khong phai la tat cd sdn pham.

- Céch tiép can khéac: Xac dinh dau N va dau C. Khéng c6 dir kién.

- Lap ghép lai tir dau: Cac manh: Ala-Val, Gly-Gly, Val-Phe-Gly. Thanh phan: 2
Gly, 1 Ala, 1 Val, 1 Phe.

- Tu Val-Phe-Gly, ta c6 tha tu ...V-F-G...

- Tu Ala-Val, ta c6 ...A-V...

- Ghép hai manh nay lai qua Val, ta cé chubi: A-V-F-G.

- X la pentapeptit, con thi€u 1 Gly. X cé 2 Gly. Poan A-V-F-G da dung 1 Gly. Vay
con 1 Gly.

- Manh Gly-Gly cho biét c6 2 Gly canh nhau. Diéu nay mau thuan véi viéc ghép

A-V-F-G. Chac chan c6 16i trong logic hodc dé bai vi du.

Vi du dung: Thay phan khéng hoan toan pentapeptit X thu dugc Gly-Ala, Phe-
Val, Ala-Phe. Thay phan hoan toan thu dugc 2 Gly, 1 Ala, 1 Val, 1 Phe. Xac dinh
cau trdc X.

Giai:

Cac manh: Gly-Ala, Ala-Phe, Phe-Val.

Ghép noi: Gly-Ala + Ala-Phe - Gly-Ala-Phe.

Ghép ti€p: Gly-Ala-Phe + Phe-Val » Gly-Ala-Phe-Val.

Day la moét tetrapeptit. X la pentapeptit, con thiéu 1 Gly. X cé 2 Gly. Vay Gly
con lai c6 thé & dau hoac cudi.

Néu & dau: Gly-Gly-Ala-Phe-Val (théa man cé 2 Gly).

Néu & cudi: Gly-Ala-Phe-Val-Gly (thda man co 2 Gly).
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Pé bai khéng cho thém dir kién dé xac dinh vi tri cda Gly con lai, nhung phuong

phap la ghép cac manh goéi dau Ién nhau.
b. Bai toan dinh lugng

Vi du 2: Thuy phan khong hoan toan 65 gam moét peptit X thu dugc 28,48 gam
Ala-Gly; 8,7 gam Ala va 19,8 gam Gly. Biét X c6 M = 325 g/mol. Tim céng thic

phan ti cua X.

Giai:

MAIa-GIy =89 + 75 -18 = 146 g/mol. NAla-Gly = 28,48 /146 = 0,195 mol.
MAIa = 89 g/mol. Nalg = 8,7/ 89 = 0,098 mol.

MGIy = 75 g/mol. nGIy = 19,8 /75 = 0,264 mol.

Bao toan mat xich Ala:

"Ala (trong X) = MAla (trong Ala-Gly) + NAla (ty do) = 0:19> + 0,098 = 0,293 mol.

Bao toan mat xich Gly:

NGly (trong X) = NGly (trong Ala-Gly) T "Gly (tu do) = 0:19> + 0,264 = 0,459 mol.

ny = 65 /325 = 0,2 mol.

U

SO mat xich Ala trong 1 phan t& X = n ) /n,=0,293/0,2 = 1,465.

Ala (trong X

S6 mat xich Gly‘trong 1 phan t& X = n /n, =0,459/0,2 = 2,295.

Gly (trong X)
Céac s6 lé cho thay phadn Ung thldy phan khong hoan toan va con cac sdn pham
khac chua duogc liét k&, hoac peptit X ban dau khoéng phai la tinh khiét. Day la
mot di€m can luu y khi lam bai.

Cach tiép cadn dung cho dang nay: Thuong dé bai sé cho thiy phan dén khi
phan (ng dung lai va dé la tat ca sadn pham.

Gid s cic s6 mol tinh ra la: n = 0.4 mol, n

Ala(trong X) = 0.6 mol, n

Gly(trong X) X

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 10 /12



= 0.2 mol.

Khi d6: S6 mat xich Ala = 0.4/0.2 = 2. S6 mat xich Gly = 0.6/0.2 = 3.

Vay X la pentapeptit tao bdi 2 Ala va 3 Gly. Cong thidc phan td: CizH23NsOs.

1ll. BAng so sanh hai dang bai toan

Tiéu chi

San pham

Muc tiéu bai

toan

Phuong
phap giai
chinh

Dir kién

thuong gap

Phan ung chay

Pha v& hoan toan moi lién két hda
hoc, oxy héa cac nguyén té C, H,

N.

CO2, H20, No-.

Tim co6ng thic phan tk, khéi lugng
peptit, hodac luong chat tham

gia/san pham.

Bdo toan nguyén to (C, H, O, N),
bdo toan khéi lugng, quy déi (dén

chat).

S6 mol/thé tich Oz, CO2, H20, Nz;

khoi lugng két tia BaCOs/CaCOs.
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Phan ing thuay phan

khong hoan toan

Chi pha v mot so lién

két peptit (-CO-NH-).

Hon hop céc peptit ngan

hon va amino acid.

Xac dinh cau trdc, thi tu
amino acid cla peptit

ban dau.

Ghép noi cac doan peptit
san pham, bao toan mat

xich amino acid.

Danh sach cac peptit con
va amino acid thu duoc

sau phan gng.
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IV. Luu y quan trong khi gidi bai tap

1. Poi véi phan ung chay: Luon kiém tra xem cadc amino acid cau tao nén
peptit cé phai la loai no, mach hé, chira 1 nhédm -NHz2 va 1 nhédm -COOH hay
khéng. Néu khong, cac cong thic tinh nhanh lién quan dén hiéu s6 mol H20
va CO2 sé khdéng con dung.

2. Phuong phap quy dai la cong cu rét manh dé gidi nhanh bai todn dét chay
peptit phic tap. Hdy nam vitng cach quy d6i vé CONH, CHz, Hz20.

3. Poi véi thuy phan khdng hoan toan: Ky nang 'ghép ndi' cdc manh peptit
la chia khéa. Hay tim nhitng amino acid chung gilta cdc manh dé néi ching
lai thanh mot chubi dai hon.

4. Bao toan mat xich la phuong phép nén tang cho-ca bai toan dinh tinh (tim

cau trdc) va dinh lugng (tinh khoi lugng, s6 mol) trong phan Gng thay phan.
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