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LOI NOI DAU

Gido trinh thuc tap sinh hoa dwoc bién soan trén co so ké thira va phat huy
gido trinh dwoc qui Thay C6 tién nhiém bién soan trudc day. Gido trinh nday con bo
sung va sira doi ndi dung cho phii hop véi chiwong trinh cdi cdch, phit hop véi diéu
kién hién tai va hwéng phdt trién cia phong thi nghiém trong twong lai. Mot sé
phurong phdp c6 sie dung thiét bi phdn tich ciing dwoc dwa vao dé nguoi doc tham
khdo va cé thé img dung dwgc trong twong lai khi diéu kién phong thi nghiém dwoc
trang bi tot hon. Néi dung gido trinh nham giip cho sinh vién cdc chuyén nganh
T ro”‘ng Trot, Nong Hoc, Cong Nghé Thuc Pham, T, huy San, Chan Nuoi, Moi Truong,
Bao Vé Thuc Vat, Hoa Vien Cady Kiéng, Khoa Hoc Dit, Cong Ngh¢ Sinh Hoc, Cw
Nhdn Hoa Hoc, Suw Pham Sinh Hoc, Suw Pham Hoa Hoc va cac nganh co lién quan hiéu
dirgc cdc kién thike co bdn trong thi nghiém sinh héa va cac phirong phdp thi nghiém
dé khao sat carbohydrate (glucid), lipid, amino acid, enzyme, nucleic acid, vitamin, va
cdc chat khdc. Trén co s6 cua cdc phirong phdp phdn tich nay, cdc bai thiee tdp sé
dwoc lira chon ra cho phit hop véi tirng chuyén nganh va diéu kién cia timg ndm hoc.
Cdc bai thie hanh con giip lam sang t6 nhitng van dé da dwoc néu ra trong phan Iy

thuyét.

Nhom bién soan xin chdn thanh biét on C6 Pham Thu Clic va qui Thdy Cé tién
nhiém da day cong xdy dung gido trinh thuc tdp trudc ddy va chung toi la nhirng

nguoi tiép tuc phat huy.

Véi nhitng diéu kién nhdt dinh cia phong thi nghiém, nhitng bdi thiee hanh chdc
han chwa ddp 1ing hét yéu cau nghién civu sinh héa hién dai. Chiing t6i xin chdn thanh

biét on tdt ca nhitng ¥ kién déng gdp dé gido trinh ngdy mét hoan thién hon.
Thay mat nhom bién soan

Nguyén Minh Chon



MUC LUC

CHUONG 1. NHUNG KIEN THUC CO BAN ..ot 1
1.1. NOI QUI PHONG THI NGHIEM ..ot 1
1.2. KY THUAT PHONG THI NGHIEM ......cooouimiiiiieieieeeeeeeeeeeeeeeeeeeeeee e 1
1.2.1. Cac diém can luu y dé tranh tai nan trong khi lam viéc va thuc tap trong phong

19 081 374§ (<73 o R SRPSRP 1
1.3. KY THUAT SINH HOA ..o 3
1.3.1. Céc dung cu thuong dung trong thyc tdp sinh hda...........coocveiiiiiiiniiiiiees 3
1.3.2. Cach chuan bi mot dung dich hoa Chat...........oo.oveeueeeeeeeeeeeeeeeeeeeeee e 7
CHUONG 2. GLUCID.......coieeeeeeeeeeeeeeeeeeeeeeee e 13
2.1. KHAT QUAT VE GLUCID........couimiieeeeeeeeeeeeeeeeeeeeeee e 13
2.2. PINH TINH MONOSACCHARIDE VA TINH BOT .....coimeeeeeeeeeeeeeeeeeeen. 13
2.2.2. KNAO SAL I DOT. ..o 13
2.2.3. Dinh tinh monosaccharide (glucose) va tinh bot...........cccevvieriienciienieeeeee 14
2.3. PINH LUGNG DUONG KHU ..o 15
2.3.1. Binh lugng duong khir theo phuong phép Bertrand ............cceevvviiiiiiiieniiieeiens 16
2.3.2. Dinh lugng duong khur theo Hagedorn-Jensen ............cccooceeveiieniienciienieenieens 18
2.4. PHUGONG PHAP BINH LUGNG DUOGNG TONG SO ....coovomeeeeeeeeeeeeeeeeen. 19
2.5. DINH LUONG DUONG SACCHAROSE ..., 20
2.6. DPINH LUGNG TINH BOT VA CELLULOSE ......c.oviiotieieeeeeeeeeeeeeeeeeee e, 21
2.6.1 Dinh [ugng tinh DO ......oooeiiiiieeie et 21
2.6.2 DInh Tuong CElIULOSE........ccoviiieiiieecieeeeee et 22
2.7. XAC DINH HAM LUGNG AMYLOSE ....cooeiieieeeeeeeeeeeeeeeeeeeeee e 23
CHUONG 3. LIPID ...t 25
3.1. KHAT QUAT VE LIPID ...ttt e et s eee e etesae s e eeee e eeseesaees 25
3.2. KHAO SAT TINH HOA TAN CUA LIPID......oouoieereeeeeeeeeeeeeeeeeeeeeeeeee e 25
3.3. CAC CHI SO DANH GIA LIPID ....c..oooieoeeeeeeeeeeeeeeeeeeee e 25
3.3.1. XAC dinh Chi $6 XA PROME ..o 25
3.3.2. XAC dinh Chi SO 100 ........oeeeeeeeeeeeeeeeeeeeeeeee e 26
3.3.3. XAC AN CHT SO ACIA ... 27
3.3.4. XAC diNh Chi SO PEIOXIA ... ..veeeeeeeieeeeeeeeeeee oo 28
3.4. XAC PINH HAM LUGQNG LIPID THO BANG MAY SOXHLET........ccccoue........ 29
3.5. XAC DINH ACID BEO BANG SAC KY KHI....oovueieeeeeeeeeeeeeeeeeeeeeeeean 31
3.6. CHIET TACH LECITHIN TU LONG DO TRUNG ....ccoovueieeereeeeeeeeeeseeene 32
CHUONG 4. KHAO SAT VITAMIN ....cooiuiiieeeeeeeeeeeeeeeeee e, 34



A1 KHAT QUAT oottt e s ee s s eeneeen. 34

4.2. DINH TINH VITAMIN D ..ot 34
4.3. DINH TINH VITAMIN Bl.....ooimiiiieeoeeeeeeeeeeeeeeeeee e 34
4.3.1. Phan Ung tao th1OCTOME .........eiiiiiieiiieeeiiee ettt e ere e eae e e sbee e e aaeeenaee e 34
4.3.2. Phan tng vOi thudc thit DIAZO ........veeeeeeeeeeeeeeeeeeeeeeeeee e, 35
4.4, DINH TINH VITAMIN B2......oomiiiieeeieeeeeeeee et 36
4.5. DINH LUGNG VITAMIN C ..o 36
4.5.1. Pinh luong vitamin C theo phuong phap Murl........cccceeevviiiiiiiieniiieeiieeeeeeeiee e 36
4.5.2. Pinh luong vitamin C bang enzyme peroXidase .............coeeeeeveeeeeeeerereeeerrreeeeenen. 39
4.6. XAC PINH VITAMIN BANG PHUONG PHAP SAC KY LONG CAO AP
(HPLC) et 39
4.6.1. Phan tich vitamin A va vitamin D .............euuuieieiiiiieiii e 39
4.6.2. Phan tich vitamin E .. .....cccooviiiiiiiiiie e 40
4.6.3. Phan tich vitamin K . .....ccouiiiiiiiiiiieeeee e 40
4.6.4. Phan tich acid nicotinic (vitamin B3)........cccceeeoiiiiiiiiiiiccee e 41
CHUONG 5. KHAO SAT AMINO ACID VA PROTEIN......c.coovimnieeeeeeeeeeeeeen. 42
5.1. KHAI QUAT VE AMINO ACID VA PROTEIN......coooueeiieeeeeeeeeeeeseeeeeeseeereene 42
5.2. PHAN TICH HON HOP ACID AMIN BANG PHUCONG PHAP SAC KY TREN
GIAY ettt 42
5.3. CAC PHAN UNG MAU DAC TRUNG CUA PROTEIN .......c.covveeireeereerennn. 44
5.3.1. Phan TIN@ BIUTEL......ccoiiiiiiiiiieiieeeee ettt et et e et e e eaaeeeeaeas 44
5.3.2. Phan g NYNhYATin......c.oooiiiiiieii e 45
5.4. SUKET TUA PROTEIN ......oomimiieeieeeeeeeeeeeeeeee e 47
5.4.1. Sur két tha thuan NERICH .....ov.ovieeieeeeceeeeeeeee e 47
5.4.2. Sur két tiia bAt thuAn NERICH .....vveeee e 47
5.5. PINH LUQONG PROTEIN BANG PHUONG PHAP SOMAU........cccoooovireennn. 48
5.5 1. KBAT QUAL ..ot 48
5.5.2. Dinh Tudt Lambert- BEET.......coooouuiiiiiiiiiei et 49
5.5.3. Phuong phép dinh lugng protein theo phan ing biuret............ccceevivieeiiiieninenee. 50
5.5.4. Binh lugng protein theo phuong phap LOWIY.....cccvviveiiiieiiiiiiieeeeeeee e 52
5.6. PINH LUQONG PROTEIN TONG SO THEO PHUONG PHAP KJELDAHL ........ 53
CHUONG 6. ENZYME ... 56
6. 1. KHAT QUAT ..ot et eer e e e eennaees 56
6.1 KHAT QUAT ..ottt se e e s eneae 56
6.2. KHAO SAT HOAT PONG CUA ENZYME AMYLASE TU MAM LUA............ 56
6.2.1. HE enzyme amylase........ccceeieiiiiiiiiiieiie ettt et 56

il



6.2.2. Sy tao mau gitra iod voi1 tinh bot va cac chuyén hoa cua tinh bdt khi thuy phéan

DANG AIMYLASE ...t s e eeseseee e e s e e e s seeneenan. 57
6.2.3. Ly trich va khao sat hoat tinh tuong ddi caa amylase MAM 108 oo, 57
6.2.4. Khao sat anh hudng ciia ndng do co chat 1én téc do thuy giai ctia amylase............ 58
6.2.5. Khao sat &nh hudéng ctua pH lén tde do thuy giai cia amylase.........ccceevvveeenneenns 59
6.2.6. Khao sat anh hudng cua chat hoat hoa va chat tre ché........o.oovveveeeeeeeeeeen, 59
6.3. KHAO SAT ENZYME UREASE TRONG BOT DAU NANH.......c.ooceveierienn. 60
6.4. ENZYME HOA NAU ..ot ves e s e eee s eeneean 61
6.4.1. Khai quat v& phan TN NOA NAU ..........v.veeeeeeeeeeeeeeeeeeeeee e 61
6.4.2. Khao st hoat tinh trong d6i ciia enzyme hoa NAU..............oooveveveeeereeeeereeene. 64
6.5. KHAO SAT HOAT TINH TUONG POI CUA ENZYME B-CYANOALANINE

SYNTHASE ..ottt ettt et et s e ee et eeeeseeeese s e e tesesasesenees 65
6.5.1. Trich €nZyme CAS ......oo ot et re e e b e e aae e enaeas 65
6.5.2. Khéo sat hoat tinh tuong ddi cua enzyme CAS ..o 65
CHUONG 7. PHUONG PHAP KHAO SAT ACID NUCLEIC ......o.ovvveeeeereeeeeeeen. 66
T 1 KHAT QUAT oottt s et s e ee e eeenaees 66
7.2. PHUONG PHAP LY TRICH ACID NUCLEIC .......eevieieeeeeeeeeeeeeeeeeeeeeeeeeenes 66
7.2.1. Ly trich ADN i t€ DA0 Vi KNUAN ... 66
722 LY trHCh ARN ..ottt 67
7.3. DINH TINH ACID NUCLEIC ..ot eeeeeeeeeeeeeee e eee e eeeeeeeeeee e eeeee s seesaens 68
7.3.1.Tinh tan c01a aCId NUCLEIC ......ccoiiiiiiiiiiieiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 68
7.3.2. Céc phan trng mau clia acid NUCIEIC .....ueeeueieiieeiie e 68
7.4. DINH LUONG ACID NUCLEIC ... teeeeeeee et e e eeeee e eeeeesesene 69
7.4.1. PInh Tuong ADN ..ottt et e et e e et e e et e e eaaeeennees 69
7.4.2. PINh Tugng ARN ...oooiiiiie e et e e e e 71
CHUONG 8. CAC PHUONG PHAP PHAN TICH KHAC........covoeeeeeeeeeeeeeeeee. 73
8.1. PHUONG PHAP XAC DINH DO AM ...t 73
8.2. PHUONG PHAP XAC DINH HAM LUONG TRO ..o oo 74
8.2.1. HAM [rong tro tOAN PRAN...........veieeeeeeeeeeeeeee et 74
8.2.2. Xac dinh ham lugng tro hoa tan va khong hoa tan trong nudcC......cceeevveeveenennneee. 74

il



Giao Trinh Thuc Tap Sinh Hoa
CHUONG 1. NHUNG KIEN THUC CO BAN

1.1. CAC QUI PINH CHUNG CUA PHONG THi NGHIEM

1. M6i nhém thuc tip phai chiu trach nhiém vé: trat tu, an toan, dung cuy, hoa
chét va két qua thi nghiém cho bai thyc tap ctia minh.

2. Sinh vién phéi c6 mdt & phong thi nghiém dung gio qui dinh: Sang 7 gio,
chiéu 13 gio va phai c6 mit tai phong thi nghiém sut thoi gian thuc tap. Sinh vién dén
tré 10 phut khong dugce vao phong thi nghiém. Khi ket thic thi nghiém sinh vién phai
bao cao két qua véi glao vién hudng dan trude luc ra vé.

3. Sinh vién ving mit phai c¢6 gidy phép va phai xin thyuc tip bu budi khac.

4. Sinh vién phai xem k¥ bai thuc tap trude khi vao phong thi nghiém.

5. Mdi nhom thyc tip cir mot sinh vién dai dién ky nhan muon dung cu: kiém
tra tinh hinh dung cu (thiéu, hong, bé) bao cdo ngay cho gido vién hudng din. Sinh
vién phai rira dung cu sach sé trudc va sau khi thuc tap. Két thic budi thuc tap moi
nhém phai lau don, 1am sach chd nhém minh 1am thi nghiém, néu dung cu bi mat mat,
hu hong phai bao ngay cho nguoi phu trach phong thi nghiém biét.

6. Mdi budi thuc tap, nhom tryc nhat c6 nhiém vu: nhéc nh& cac nhom don vé
sinh, kiém tra dién, nudc va cira trude khi ra vé.

7. Mdi nhém sinh vién lam bai tuong trinh két qua theo yéu cau cua tung bai
thue tap, nop két qua cho gido vién huong dan vao budi thuc tap ké tiép. Két thuc cac
bai thuc tap co6 thi kiém tra.

1.2. KY THUAT PHONG THi NGHIEM
1.2.1. Cac diém cin lwu y dé tranh tai nan trong khi lam viéc va thue tip trong
phong thi nghi¢m

1. Can than khi tién hanh thi nghiém, khong dugc su dyng nhitng may moc,
dung cu khi chua blet 1& cach sir dung. Phai hiéu biét rd tinh chat cia cac hoa chat dé
tranh tai nan dang tiéc.

2. Tat ca chai lo dung héa chat déu c6 nhan, khi dung phai doc k¥ tén va ndng
do, dung xong phai day ding nat va dé lai ding chd cii. Phan 16n cac hoa chat 1a doc
nén phai hét strc can than.

3. B6i voi cac chét kiém, acid dam dic phai luu y:
- Khong dugc hit bing miéng.
- Phai dung dng dong hodc binh nhé giot.
- Phai d6 acid hoic kiém vao nudc khi can pha lodng ching.
- Phai dit nghiéng miéng 6ng nghiém hoic coc vé phia khong cé ngudi.
- Khi acid bi d6 ra ngoai thi cho nhiéu nudc dé 1am lodng acid.
4. Khi theo doi dung dich dang s61 khong dugc dua mat gan hay }(hi dé mot
chat long (chat kiém) vao coc phai dua ra xa. Khi dun mot chat long trong 6ng nghiém

hay cho acid, kiém vao phai dat 6ng nghiém nghiéng mét goc 45°. Khi dun phai lic
déu va hudng miéng dng nghiém vé phia khong co ngudi.

5. Khi 1am viéc v6i chat dé chay thi tuyét dbi:

Khi sir dung cac chat dé chay nhu ether, xing, benzen, chloroform, natri, kali
can chu y:



Giao Trinh Thuc Tap Sinh Hoa

- Khong dung Itra ngon va tranh xa Itra ngon.

- Khong dé chat d& chy bén canh nguon sinh nhiét (chat dé chay, dé boc hoi ¢o

thé 1am n6 hay bat nit, hoi bdc ra gdp ngon lira s€ chay, ca khi ngon Itra ¢ xa).

- Khi chita chay phai binh tinh dap tit ngon lira bang khan u6t hay binh chira
chay.

6. Khi Iam viéc v6i dung cu thuy tinh:

- Kiém tra k¥ dung cy trudc khi dung.

- Tranh d6 v&.

- Dung cu nao dung cho viéc d6. Khi dun, chi duoc dun bang dung cuy thuy tinh
chiu nhiét.

- Dung cu phai dugc rtra sach trudce va sau khi st dung.

- Khong dung gil_mg cu thuy tinh, chai lo dé chira cac chit kiém manh hodc acid
dam dac co tdc dung bé mat &n mon thuy tinh nhu HF.

7. Kh1 lam viéc V(')'i‘ dung cu dién hqéc st dung dién tay phai kho, chd lam viéc
phai kho. Kiém tra k§ ngudn dién va day dan dién khi stir dung.

1.2.2. So cip ctru trong phong thi nghi¢ém
So cap ciru 1a bién phap tam thoi ddi voi céc trudng hop thuong tich nhe hodc
trudc khi dua bénh nhan dén bénh vién nhu:

1.2.2.1. Phong
a. Phong do nhiét (hay vat nong)

- Phong nhe: Lay vai mung tim dung dich acid picric bdo hoa dip 1én mat vét
phong.

- Phong nang: Diép nhe vai mung tam dung dich acid picric 1én vét phong, sau
d6 chuyén di bénh vién.
b. Phéng do héa chit

Viéc trude tién 1a ngdm vét thuong vao chau nudc to hoac dé vét thuong dudi
voi nudc chay that nhe. Sau d6 méi trung hoa hoa chat. Chu y cac trudong hop sau:

- Phong do acid: Dép vai mung tim dung dich bicarbonat natri 8%.

- Phong do kiém: Dép vai mung tdm dung dich acid picric 3%.

1.2.2.2. Tai nan vé mit
7 - Acid hay brom vao mét: Rira mét tic khic nhiéu 1an béng nudc sach, sau do
tam mat trong dung dich bicarbonat natri 1%.
- Chat kiém vao mat: Xt 1y nhu trén roi tim mat bang dung dich acid boric 1%.

1.2.2.3. Ng6 doc
Khi bi chat doc vao miéng:
- Acid: Xac miéng nhiéu lan bang dung dich bicarbonat natri 1%.
- Kiém: Xtc miéng nhiéu 1an bang dung dich acid 1%.
- Céc hoa chit khac: Xtc miéng nhiéu 1an bang nudc lanh.
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1.2.2.4. Nhiem hoi dc

Pua nan nhan ra noi thoang khi, ndi rong quan 4o cho dé thd. Hé hap nhan tao
trong luc di chuyén dén bénh vién.

1.2.2.5. Dién giat

Trudc hét ngat moi cau dao dién c6 lién quan dén phong thi nghiém. N&i rong
quan 4o nan nhan sau khi dem ra noi thoang. Ho hap nhan tao trong khi cho chuyén
dén bénh vién néu la truong hop nang.

1.2.2.6. Héa hoan

- Ngon lira nho: dap tat bang khan, vai bd u6t hay cat.

- Lua bét dau chay quﬁnfio: lan vai vong dudi ’dét dé dap ’tét ngon ltra, trong khi
cac ban lay vai udt trum 1€n cho chay va ép sat cho dén khi lura tat. Tranh chay hoang.

- Dung binh chira chdy truéc phong thi nghiém dé dap lira.

Luu y: Sinh vién phai bao ngay cho nhéan vién phong thi nghiém hodc gido vién
huéng dan vé moi su ¢d trong phong thi nghiém.

1.3. KY THUAT SINH HOA
1.3.1. Cac dung cu thwong dung trong thwe tap sinh hoa
1.3.1.1. Cach rwa cac dung cu

D¢ sach cua cac dung cy anh huong rat 16n dén két qua thi nghiém, do do6 rua
dung cu hoa hoc 1a mot phan ky thuat phong thi nghiém ma sinh vién can phai biét. Dé
chon phuong phap rira dung cu trong timg truong hop riéng biét thuong phai biét tinh
chét ctia nhitng chat 1am ban dung cu. Sau d6 st dung tinh chat hoa tan ctia nhiing chat
ban nay trong nudc ndng hay trong nude lanh, trong dung dich kiém, acid, trong cac
mudi hay cac dung méi hitu co. Thudng dung ciy co rira hodc dung ban chai cha xat
vao cac dung cu (ding cdy co rira phai cha y vi ngon cy co ¢ thé lam thing day dung
cu).

Cac dung cu sau khi rira sach chat ban dugc ngdm vao dung dich sulfo- cromic
(hon hop cua K,Cr,0O; 10% va H,SO,4 dam dac cung ti 1€ the tich) trong mot ngay, sau
d6 dem rira sach véi nude may va trang mot 1an voi nude cat, xong dé vao ti sdy kho.
Dung cu thuy tinh dugc goi 1a sach khi nudce trén thanh khong tao thanh nhiing glot
riéng ma dan mong déu.

1.3.1.2. Cac loai dung cu va cach sir dung

a. Ong nghi¢m 1
Ong nghiém thudng 14 hinh try c6 thé tich khac 3

nhau (Xem hinh 1.1). T khong dugc dun néng ngay tai (%

day dng nghiém ma ngon ltra phai dugc dé vao thanh

clia Ong. Hinhl.1. Ong nghiém

Diéu kién khi dun néng mot dung dich trong 6ng nghiém:
- Dung dich khong duoc nhiéu quéa 1/3 dng nghiém.
- Ong nghiém duoc giir nghiéng khoang 45° ludn ludn lic hodc khudy déu.

3
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- Miéng 6ng nghiém khong dugc hudng vao mot nguoi nag vi nd co thé gy
phong.
b. Ong hiit (pipet)

C6 nhiéu loai 6ng hat thong dung:

- Loai ¢6 bau an toan: Dung dé hat nhitng dung dich doc.

- Loai c6 hai vach: Thé tich ghi trén 6ng 1a thé tich gitra hai vach.

- Loai binh thuong c6 phan do.
, Déi v6i cac loai chat long ddc, ta dung mot qua bop cao su dac bict gél} vao dau
ong hut, qua bop nay co6 thé hut hodac dé chat long tu do nho mot hé thong khoa
(valve).

* Cach sw dung:

+ Trang 6ng hat bang mot lugng nhé dung dich s& hut.

+ Hat dung dich 1én dén bén trén vach ngang. (xem hinh 1.2).

+ Lafly ngdén t‘r(”) bit fiﬁu ‘Erén 6ng hut lai (ngdn tré phai sach, kho), lau sach bén
ngoai dau ong hut bang giay tham.

+ Nang dng 1én cao cho vach chia do trén 6ng hut
ngang tam mat, dau 6ng dya vao thanh binh roi cho dung
dich chay tir tir theo thanh binh dén khi di 1dy du thé tich
can dung cho thi nghiém thi ngung (lc ndy can quan sat

muc nudc cong tiép xac v6i vach trén dng hut)

+ Giir ng hat thang dimg rdi chuyén qua binh hing, Hinh 1.2. Pipet
dat dau dng hat cham vao thanh binh roi budng ngoén tro dé
dung dich chay tu do (binh himg phai dé hoi nghiéng).

1 Khi dung dich ngung khong chay nira, ta xoay dau ong hut 2-3 vong trudc khi
lay 6ng hut ra khoi binh (khong thdi vao ong hut dé dudi giot thira con lai trong ong).

+ Khi dpc thé tich can cha y doc th@o mét c,ﬁu 16m C}ia chét long khong mau
hodc trong sudt nhu nudc, doc theo mat cau 161 doi vdi chat long c6 mau sam nhu
dung dich chtra iod.

c. Micropipet

- Chinh thé tich trong khoang str dung cua pipet bang cach van nut phia trén dau
pipet cung hodc ngugc chiéu kim dong hé cho dén khi cac chir s6 hién rd ding the tich
can dung.

- Gan dau tip 14y hoa chat vao dau pipet sao cho khit voi dau pipet.

- Gilr pipet thang dung r6i dung ngon tay cai nhan nit dén muc vira cing tay
dau tién. Sau d6 cho déu tip ngap dudi bé mit dung dich khoang 2-3 mm va nhe nhang
budng nut dé hat dung dich. Can than nhéc pipet ra khoi dung dich, cham nhe dau tip
vao thanh dung cu dung dé gat bé dung dich thura.

- Bom dung dich vao dung cu dung biang cach nhan nut t6i muc cudi cung sao
cho khong con dung dich bam trén thanh tip.

~ *Luuy: Can trang tip mdi vai lan bang dung dich sdp hut trudc khi 1dy hoa
chat, dac bi¢t khi dung dich can 1ay c6 d¢ nhot va ti trong khac véi nudce.
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d. Ong chuan dj (Buret)

, Pugc gan trén gia va c6 mot khoa dé diéu chinh lwong dung dich chay ra trén
ong co6 phan do. (Hinh 1.3).
* Cach swr dung:

+ Kiém tra xem khoa da duoc boi vaselin dé |

tranh chay nudc, hodc xem c¢6 bi qua xit, kh6 van khong. '
+ Trang mat 14n véi nudce ct va mot 1an voi dung
dich dinh dung dé chuan db.
+ Do day dung dich vao éng 1én dén muc trén sb 0.

+ Dung tay trai mé khoa cho dung dich chay tur tir

cho dén khi muc dung dich tiép xtic véi vach 0 (néu mot
: . T .2 A X a1 o2s 1A Hinh 1.3. Buret

giot dung dich con dinh lai dau 6ng chuan d¢ thi phai lay

ra bang cach cham vao thanh binh chira).

e. Ong dong (Cylinder)

C6 dung tich thay doi tir 5 mL dén 2 L, ¢6 thé c6 mat day
va dugc phan d6 (hinh 1.4), tuy sy phan d6 nay chi gan dung
nhung the tich toan phan van dung nhat. Vi thé khong nén dung
ong dong dé chia nhitng lugng qué nho (Hinh 1.4).

f- Binh tam gidac (Erlenmeyer) Hinh 1.4. Ong dong

DBuoc sir dung rong réi ¢ cac thi nghiém phan tich (chuan
dd). Binh tam gidc c6 nit mai dugce goi 1a “Binh xac dinh chi so
iod”.

2. Binh chiét

Dung dé tach riéng nhiing dung dich long khong hoa tan
v6i1 nhau (vi du nude va dau). Khi lac binh chiét, ngon tay phai
gilt nat ¢ dau trén va khoa & dau dudi binh (Hinh 1.5).

h. Binh hiit am (Desiccator): Hinh 1.5. Binhchiét

La dung cu thuy tinh c6 thanh day va c6 nap, dung dé lam EE
kho mau tir tir va dé bao quan nhitng chat d& hut hoi 4 am tir khong
khi. (Hinh 1.6) Phéan dudi cta binh c6 dat nhiing chat hat am. Mubn
m& nap binh phai ddy nip vé mot phia, tranh nhac nip 1én cao.

i. Binh hit chin khong: Hinh 1.6. Binh hit dm

Buoc st dung khi bom chan khong dé loc. Binh c6 ng nhanh & phan trén, 6ng
nhanh nay dugc noi véi bom chan khdng (Hinh 1.7).

j. Ong sinh han:

La dung cu dé 1am lanh va ngung hoi (Hinh 1.8). Tuy theo
diéu kién ma chat 1ong dugc tao thanh trong 6ng sinh han khi lam
lanh hoi hoac di sang binh thu hodc 1a tré lai binh dun nong. Sy khac
nhau vé chtrc ning cua ong sinh han quyét dinh hinh dang va tén goi

Hinh 1.7. Binh hut chan khong
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cua chung. Khi n61 6ng sinh han can tuan theo quy tac: Nudc di vao tir dau thap ¢ phia
dudi va di ra tir dau phia trén.

Hinh 1.8. Ong sinh han Hinh 1.9. Binh dinh mirc

k. Binh dinh mirc:

La dung cu tdi can thiét d6i v6i cac thi nghiém phan tich. Chung 1a nhiing binh
cau day bang cé nat thuy tinh mai nham. Binh dinh mtrc dung dé pha loang mot dung
dich bat ky dén mot thé tich xac dinh hodc dé hoa tan mot chat nao do trong mét dung
moi voi thé tich xac dinh (hinh 1.9).

Khi cho dung dich vao binh dinh mirc ¢4 hep, phai dung phéu, xong day nap

chat va dbc nguoc binh nhiéu lan dé tron déu. Khi cho nudc gan téi vach, can than
dung 6ng hut dua thém timg giot dén vach mie.

1.3.2. Cach chuin bi mdt dung dich héa chat
1.3.2.1. Nong db ciia dung dich

Khi hoa tan mudi vao nude ta duge nude mubi.

+ Mudi: chat hoa tan hay dung chét.

+ Nudc: dung moi.

+ Nuée mudi: dung dich.

Néng do cua dung dich co thé duoc dién ta nhiéu cach khac nhau:

1. Nong d6 phan tram khéi luong theo khdi luong (% w/w): S6 gam chat hoa
tan co trong 100 gam dung dich.

Vi du: Dung dich NH,CI 5% theo khdi luong 1a trong 100g dung dich d6 ¢ 5g
NH,CI tinh khiét.

2. Nong d6 phan trim khéi luong theo thé tich (% w/v): SO gam chét hoa tan ¢o
trong 100 mL dung dich.

Vi du: Dung dich CuSO4 10% theo thé tich 1a trong 100 mL dung dich d6 c6
10g CuSOy tinh khiét.

3. Nong d6 phan trim thé tich theo thé tich (% v/v): La sé mL dung cht co
trong 100mL dung dich.

Vi dy: Dung dich glycerin 10% theo thé tich 1a trong 100 mL dung dich d6 c6
10 mL glycerin nguyén chat.

4. Nong d6 phan tir - ndng d6 mol (mol/L hay M): La s6 phan tr gam (s6 mol)
trong 1 L dung dich.

5. Nong d6 gam/L (g/1): La sb gam chét tan c6 trong 1 L dung dich.

6
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6. Dung dich nguyén chuan (N): Mot dung dich duoc goi 1a nguyén chuan khi 1
L dung dich ay chtra mot khoi lugng chat hoa tan dugc goi 1a duong lugng gam.

1.3.2.2. Cach pha cic nong dd
a. Nong do phan trim theo khdi lwong
Thi du: Pha 80 gam dung dich NH,C1 40%.

~ Dung dich NH4Cl 40% nghia la can c6 40g NH,CI cho 100g dung dich. Vay
muon c6 80g dung dich thi can mot lugng NH,CI 1a:

40 x 80

100

Luong nudc phai thém cho du 80g: 80g - 32g = 48g hay 48 mL

Viy ta can 32g NH,4CI r6i dong 48 mL H,O bang éng dong. D6 nude vao hoa
tan, duoc dung dich NH4C1 40%.

* Truong hgp cac héa chfit,c() ngdm nuéc (CuSO45H0, Na,S,0;.5H,0,
NaCOs;.10H,0...) khi can pha cac chat d6 ta phai tinh té1 lugng nudc két tinh trong
chung.

Vi du: Mubn pha 500g dung dich CuSO, 20% tir tinh thé ngdm nudc (CuSO,.

=32g

SHQO)I
Phén tir khéi cia CuSO, khan nuée 1a 160g.
Phén tir khdi ctia CuSO,. 5H,0 1a 250g.
Mubn pha 500g dung dich CuSO,4 20% thi ta can mot luong CuSO, khan nudc
1a.
20 x 500 _
100 100¢

Mubn ¢6 160g CuSO, khan nudc ta can 250g CuS0O,. 5H,0.
Vay muén ¢6 100g CuSO, khan nudc thi phai can mot luong CuSO,. SH,O la:
250x100
160
Luong nudc can do thém: 500g - 156g = 344g
Viay ta can 156 g CuS0,4.5H,0 va thém 344 mL nuédc dé hoa tan, ta dugc 500g
dung dich CuSO4 20%.

=156gam

b. Nong d6 phan trim khdi lwong theo thé tich
Ta hoa tan luwgng chit d can trong nudc va thém nudc téi thé thé tich ding.
Vidu: Can chuanbi 1 L dung dich NaCl 30% thi ta can mot luong NacCl la:
30x 1000
100
Pé hoa tan trong nudc va thém nudce cho du thé tich 1 L.

=300gam

* Truong hop cac héa chit c6 ngdm nude: Khi can ta phai tinh thém ca luong
nudc trong phan tr nhu truong hop trén.

* Truong hop chat hoa tan 1a dung dich: Ta ciing lam twong ty nhu trén, nghia
la can chat tan va dung moéi dem tron lan vo1 nhau cho déu la dugce. Nhung viéc can
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chat 1éng khong duoc thuan loi cho 1am nén can phai dua chat long vé don vi thé tich
cho tién theo cong thirc:
p V: Thé tich chét long
V =— P: Trong luong chét 1ong
d d: Ty trong chat 1ong

Mit khac, ddi v6i chat long thudng ding c6 gidi han hoa tan tdi da tinh theo %.
Vi du: H,SO, hoa tan t6i da 96%, HCl 1a 37%, H3PO, 14 65%...

Cho nén khi can cac chét long nay phai tinh ca sé gam c6 thyuc trong dung dich
dé pha cho chinh x4c.

Néu ta xem HCl 13 100% thi khi pha dung dich 10% ta chi can 10g HCI va thém
vao 90 mL, tron déu 1a duoc. Nhung thuc ra HCI chi ¢6 37% nén trong luong can phai
la:

100x 10

X =

=27,02¢g
Hay
2292 52 7mi
1,19

Va ta thém lugng nudce:
100g - 27,02g = 72,98g (hay 72,98 mL)

c. Nong d phan tir gam

Mol hodc phan tir gam 13 khéi luong cta céc chit tinh ra gam bang kl}éi luong
phén tr cia nd. Dung dich phan tir gam 1a dung dich chtra 1 phan tir gam chat hoa tan
trong 1 L.

Pé chuﬂén bi dung dich 1M cua ché,t nao do, nguoi ta tinh khoi lugng phan tur
(duoc goi 1a tong khoi lugng cac nguyén td cd trong chat) hoac tim tri sO cua nod trong
bang tra ctru.

Lay luong cin chinh xac dem hoa tan trong dung méi cho thanh 1 L dung dich
(dung binh dinh murc).

_Khi phai dun nong dung dich, hay khi phan tmg toa nhiét hay thu nhiét, phai d’é
cho vé nhiét do binh thuong (20°C) rdi méi thém t6i vach. Ciing tuong tu nhu the,
nguoi ta pha cac dung dich 2-3 M... hay 0,1; 0,01M... bang cach tinh lugng twong tng
de hoa tan.

Vi du: Can 0,5 L dung dich K,C,0, 0,1M

K2C207 = 294,2 g

Dé chudn bi 1 L dung dich K,C,0; 0,1M can ldy 0,1 phan tir gam nghia 1a
29,42g K2C207.

Dé chuan bi 0,5 L ta chi can 29,42g x 0,5 = 14,71g pha trong binh dinh mirc
500 mL.

~ + Trong truong hop chat rin co ngdm nudc, phan tir gam chét d6 phai tinh ca

khoi lugng cac phéan tir nude trong chat do.

+ Déi vOi qhét tan 12 dung dich tinh khiét (100%) ta cling tién hanh can va pha
nhu d61 voi chat ran khong ngdm nudc.
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+ D01 vdi chat tan 1a chat long ¢6 phan tram thap (chua duge 100%) ta phai cha
¥ t&61 nong dJ phan tram to1 da cia ching dé tinh toan cho dung.
Thi dy: Pha HC1 IM tir HC1 37% (Myc; = 36,5) ta phai can:
365x100

=98,65gamHCI

9865 _ 82,9 = 83mlHCI
1,19

9

_ Vay ta phai lay 83 mL HCI 37% d¢ pha thanh 1 L 1 dugc dung dich HCI ¢6
nong do 1M.
d. Nong d¢ dwong hrong gam (N)

Dung dich nguyén chuan IN chuia 1 duong luong gam chat tan trong 1 L.
DPuong lugng gam sé dugce dinh nghia theo moi truong hop riéng tir phuong trinh phan
ung dung trong luc dinh phan.

+ Trong su dinh phan acid hay base:

Puong luong gam cia acid 13 khoi luong chat dé cé thé cho ra trong phan g
1 ion gam H'.

Puong lwong gam ciia mot base 1a khoi luong chat d6 cé thé cho ra trong phan
ung 1 ion gam OH"

Vi du:

a. H'+ CI'+Na'+ OH > Na'+ CI' + H,0

1 phan tir gam HCl cho ra 1 ion gam H”

Vay duong luong gam HCI = 1 phan tir gam HCI

b.2H" + SO, +2Na" +20H — 2Na' + SO,” +2H,0

1 phéan tir gam H,SO, cho ra 2 ion gam H'

Vay duong lugng gam H,SO,4 = 1/2 phan tir gam H,SO,

c. Mot phan tir gam NaOH cho ra 1 ion gam OH’

Vay 1 duong lugng gam NaOH = 1 phan tr gam NaOH.

- M6t dung dich nguyén chuan HCI chtra 36,5g HCl trong 1 L

- Mot dung dich nguyén chuan H,SO, chtra 98g/2 =49 gam H,SO, trong 1 lit.

Con sO 1 hay 2 dugc dung dé chia phan tir gam trong nhiing thi du trén duoc
goi la h¢ s6 nguyén chuan do.

Trong truong hop tong quat s6 d6 duoc goi 1a y va M/y duoc goi 1a duong
lugng gam phan Ung.

+ Trong trudong hop phan tng oxy hoa khur:

Mudn tim duong luong cua lochét trong hé thong oxy hoa khur, nguoi ta dem
chia phan tir gam cho s6 dién tir trao do1 trong phan rmg ma chat dé tham gia.

Thi du:

2Na,S,0; + I, 2 Na,S,04 + 2Nal

L +2e>2I"

28,07 —2¢” —28,0F

S6 dién tir trao doi & phan g nay 1a 1. Do d6 N=M/1
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_Cach pha: viéc pha dung dich nong d6 duong lugng gam (N) ciing tuong tu nhu
pha nong do phan ing gam (M) nhung thay do6i phan tr gam (M) bang duong luong
gam (N).

1.3.2.3. Cach xac dinh lai ndng @ dung dich
a. Dung dich chuin

Trong qua trinh pha héa chét, ¢6 nhiéu yéu t6 lam sai nong do nhu:

+ Viéc can do khong chinh xac.

+ Céc chat chua tinh khiét hay hat nudc.

+ Pé 14u bi thing hoa hay oxy hoa.

Do ngudi ta phai kiém tra ndng do thyuc cua cac dung pha dya vao cac chat 6n
dinh hay nong d6 chinh x4c dugc goi coi 1a dung dich chuan.

Céc chat dung trong dung dich chuén phai bén viing dé néng do chét phan ng
nay khong thay doi nhanh chong voi thoi gian. Thoéng thuong cac thude thu chuan

1a mot luong can chinh xac thudc thir hodc dung dich thudc thir dung kin trén ong
thuy tinh, trén c6 ghi 0,1 hay 0,01 duong lu:ong gam cua chat dong trong dng.

_ Khi cl}uyen hét luong chat co trong 6ng thuy tinh vao binh dinh muc dung tich

1 L r61 pha bang nudc cat té1 vach muc, ta dugc dung dich chinh xac 0,1 hay 0,01 M.

o Trong vai truong hop, dung dich ghuén c6 thé dlg:qc lam trucotié'p béng cach can
chat ran va pha loang dung dich t6i 1 the tich dung. Di€u nay c6 thé ap dung vdi 1 vai
hop chat bén viing co6 thanh phan khong thay doi nhu NaCl, AgNO;, acid oxalic... Cac
chat nay dugc goi la cac chat goc. Tuy nhién, doi voi nhiing chat khac nhu NaOH,
HCI va Nazszo3 céqh nay khong thuc dung vi cac chat nay khong c6 hi¢u lyc vé do
tinh khiét va dang co dinh dé duoc can tryc tiép. Vi du: NaOH thudng bi nhiém voi 1
luong Na,CO; thay d6i va rat d& bj chay nudc, HCl bbc hoi & nhiét do phong thi
nghiém va Na,S,0;.5H,0 ra thanh bjt no se bi mat nudc cua tinh thé khi dé ngoal
khong khi va vi vy co thanh phan khong c¢b dinh. trong nhing truong hop nay, diéu
can thi€t 1a pha 1 dung dich gan ding néng d6 mong muén va sau do dinh nong do
chinh xéc ctia n6 v6i 1 dung dich chuan.
b. Cach x4c dinh ndng dd

Tr6 lai vi du phan Gng mot acid va mot base, phan Gmg c6 thé tom tit:

H' +OH = H,0

1 hoa tr1 gam acid phan tng v4i 1 hoa tr1 gam base

1 L dung dich nguyén Ch}léﬂ acid s€ phan Ung trén 1 L dung dich nguyén chuan
base, hai dung dich nguyén chuan s€ trung hoa v4i nhau cung 1 thé tich.

Mot cach téng quat, 2 dung dich phan ng véi cung 1 thé tich s& c¢6 cung 1
chuan do. Khi 1 thé tich V, caa dung dich c6 chuan d6 C, (Cl, N) tac dung 1én 1 thé
tich V, ctia dung dich c¢6 chuin do C, (C,, N) chiing ta c6 thé viét rang sb héa tri gam
tac dung 1an nhau déu bang nhau trong 2 truong hop : Cyx Vi =C,x V,

Ta s& dung hé thirc nay dé hiéu chinh lai ndng d6 1 s6 dung dich chinh xAc.

Thi du: Ta co mcf)t dung dich chuan H,SO, O,Ichhinh xéc., Mot dung dich
NaOH ta pha lay c6 nong d¢ dinh pha la 0,IN. Dem chuén d¢ ta thay 10 mL H,SO,
0,1N tac dung véi 11 mL NaOH ta pha. Vay nong d6 cua dung dich NaOH ta pha la:

V,xC, 10x0,1

C =-2"2 =220 = 0,091N
v, 11

10
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H¢ s6 (10/11 =0,91) duoc goi 1a hé s6 hi¢u chinh.

Ta ciing ¢ thé ap dung cong thirc trén dé thay doi ndng do cua dung dich tir
dam ddc sang pha loang hon.

Vi du:

a. Pha 250mL dung dich HCI N/5 tir dung dich HC1 1N

CixV,=C,xV,

=>Nx V;=N/5x250

=>V,;=50mL

Vay lay 50 mL dung dich HCI va thém nuéc cho du 250 mL ta duoc dung dich
HCI N/5.

b. Pha 50 mL ethanol 70% tir ethanol 95%

50x70=V,x95

=>V,=36,9 mL

Vi vay thém 13,1 mL nudc vao 36,9 mL etanol 96% ta sé dugc 50 mL ethanol
70%.

c. Puoc thé tich bao nhiéu khi 1am loang 25 mL HCI 0,08 N sang HC1 0,05N

CixVi=C,xV,

0,08x25=0,05xV,

= V,=40 mL

1.3.2.4. Cach pha va dinh chuian mjt s6 dung dich thwong ding

Véi di,éu kién phong thuc tip sinh hoéa hién nay, ching ta c6 thé pha 2 dung
dich chuan goc sau day:

a. Dung dich acid oxalic (COOH), N(y=2). Can that chinh xac M/2 lugng

(COOH), dé hoa tan v6i nude cat thanh 1 L, ta duoc dung dich chuén acid oxalic 1IN
bao quan trong chai thuy tinh nit mai va dé trong ch6 khong anh sang.

b. D}Jng dich KIO; N/10 (y=6). Can thélg chinh xac M/6x10 Iugng KIO; hoa tan
vo1 nude cat thanh 1 1it, ta dugc dung dich chuan KIO; N/10.

Hai dung dich trén dung dé chuan d6 lai cac dung dich chung ta pha sau:

+ Dung dich NaOH 1N.

Can 40g NaOH hoa tan thanh 1 1it dung dich v6i nuée cit.

Dinh lai chuan d6 NaOH nay véi dung dich (COOH), N da pha trén: lay 10mL
dung di(;h NaOH moi pha chuan do V(")fi dung dich (COOH), N trén y('yi su hién dién
cia thude thor mau phenolphtalein. Néu dung dich NaOH nay c6 noéng do >IN hay
<IN ta phai tinh thém luong nudc hay NaOH thém vao d€ duoc mét nong do dung 1IN
dung dé dinh chuén céac acid sau.

+ Acid nguyén chuan N.

’ Mubn pha cac dung dich nguyén chuan tir acid dam dic. Néu chua biét do hoa
tan t0i da va ty trong cac acid dam dac ta xac dinh d nguyén chuén cua n6 bang cach
lay 1 mL dung dich chuan d vé1 NaOH N da biét.

Vi duy: acid 4o 1a 30N ta phai pha loang 30 lan it hon dé duoc acid IN. Sau d6
hi€u chinh lai cho ding néng @6 1N véi NaOH 1N hay Na,CO; 1N.

11
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Dung dich HCl N(HCI dam dac 12M =12N, y=1). Hoa 1000/12 = 85 mL HCI
dam dac trong nudc cat cho vtra du 1 lit. X4c dinh lai chuan d¢ ding véi NaOH N trén
(dung thudc thtr mau phenolphtalein).

Ttr dung dich chuan HCI 1IN, ta ap dung hé thtic C; x V| = C, x V, dé pha lodng
thanh cac dung dich HCI N/2, N/5, N/10, N/20.

Dung dich H,SO4 IN (H,SO4 ddm dac 18M = 36N, y=2). Hoa 1000/36 = 29
mL H,SO,4 dam dac vé1 nudc cat cho du 1 L. Bé pgu(f)i, hi¢u chinh lai cho dang
nong do 1N véi dung dich NaOH 1IN trén (dung thudc thir mau phenolphtalein).

Dung dich permanganat kali (KMnO,) N/10 (y=5). Can M/5 x 1/10g KMnO4
hoa tan trong nudc cit cho da 1 lit. Hiéu chinh nong d6 theo cach sau: Hat 10 mL
dung dich (COOH), N/10 + 10 mL dung dich H,SO4 N/5. Dun nong khoang 40°C -
50°C nhé KMnO, vira pha dén mau hong nhat.

Dung dich Na,S,0; N/10 (y=1). Can M/1 x 1/10g Na,S,05 hoa tan thanh 1lit
v6i nudce cat. Dinh lai ndong do voi dung dich KIO; N/10 pha & trén theo cach sau: hut
10 mL dung dich KIO3; N/10 thém vao mot it t1’nh thé KI+2 mL HCI dam dic. Dm}}
chuan véi dung dich Na,S,0; vira pha dén khi hét mau nau cua iod sinh ra (thir véi ho
tinh bot).

Dung dich iod I, N/10 (y=1). Can M/1 x 1/10g + 25,5g KI pha thanh 1 lit vo1
nudc cat, dinh phan lai nong d6 véi dung dich Na,S,03 N/10 vira hi¢u chinh.

12
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CHUONG 2. KHAO SAT CARBOHYDRATE (GLUCID)

2.1 KHAI QUAT VE CARBOHYDRATE
Céc hop chét carbohydrate gom 3 loai:
- Monosaccharide: 14 don vi cdu tao cua carbohydrate, khong bi thiy phan.
Vi du: Glucose va fructose.
- Oligosaccharide: ¢6 tir 2 dén 10 monose gom: di, tri hay tetrasaccharide

Vi du: Saccharose (duong mia), lactose (duong sira), maltose (duong mach
nha).

- Polysaccharide: gdom 2 loai:

+ Polysaccharide thuan: gdm nhirg monomer cing loai.

Vi du: tinh bot, cellulose va glycogen.

+ Polysaccharide tap: GOom nhitng monomer khac loai hay din suat cua
monomer hodc c6 thém chat béo.

Vi du: Heparin, acid hyallycoric.

Tinh chit

- Monosaccbaride: Cé~ tinh ,khfr, dé bi mé,t nuoc lzéi ’acid vO co manh (H,SOy,,
HNO; dam dac) dé cho ra dan suat furfural. Chat nay dé két hop véi céac loai phenol
(resorcinol, a.- naphthol, orcinol...) dé cho phan rng mau.

- Oligosaccharide: Bi thuy phan bang acid hodc enzyme thich hop dé cho ra cac
thanh phan cau tao tuwong Ung. Truong hop disaccharide, tuy cach két hop cac
monomer s€ cO tinh khir hay khong. Kha ndng khir cia oligosaccharide yéu hon
monosaccharide.

Trong co thé sinh vat carbohydrate déng vai tro 1on, n6 1a thanh phan cau tao
nén cac co quan va dich gian bao. N6 cung cAp phan 16n niang luong cho té bao
song.

2.2 DINH TINH MONOSACCHARIDE VA TINH BOT
2.2.1 Khao sat tinh bt

Tinh bot 1a chat du trit ciia thuc vat, 13 ngudn thirc in va ngudn cung cip ning
lugng chinh cho ngudi va dong vat.

Tinh bot khong tan trong nudc lanh. Khi dun néng véi nude thi truong 1én va
tao thanh ho (ho tinh bot), cho mau xanh (d61 khi mau tim do) véi iod, khong co6 tinh
khtr. Tinh bdt bi thuy phan béi acid dam dac (HCI, H,SO,).

CH,OH CHZOH CH,OH CH,OH
f O
d >L >L |
DAu khi

CAu tao mot doan amylose cua tinh bdt

13
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Chuan bi tinh bot

Khoai lang riea sach, mai trén ban mai dat trén rdy da dé san trong chdu thiy
tinh. Mai nhe tay cho nhuyén, xong vat tlfdt ky ba khoai lang voi 200 mL nuoc cat,
chuyén nudc bot tir chau thiy tinh vao coc 250 mL, deé yén cho bot lang. Khi bot da
ling ky, gan bo phan nude 6 trén réi tiép tuc cho nuée cdt vao khudy déu, de ling tiép
tuc roi lai gan bo phan nuwdce trén. Lap lai vai lan cho dén khi tinh bot trang va sach.
Khudy tinh bot voi vai mL nuoc cat réi cho vao 100 mL nude cat dang séi thi ta dwege
dung dich ho tinh bot.

Léy dung dich ho tinh bot vira nhan duoc dé lam céc thi nghiém sau.

Tién hanh
a. Cho mau voi iod

Tién hanh: Cho vao Ong nghiém 5 mL dung dich ho tinh bét, cho tiép 2 giot
iod. Nhan x¢ét két qua. Sau do xem 6ng nghiém dun cach thuy khoang 5 phut - Nhén
xét. PE ngudi - Quan sat, nhan xét va giai thich.
b. Phan wrng thiy phan

Tién hanh: Dung 6ng nghiém 16n cho vao 15 mL dung dich hd tinh bot. Cho
tiép vao 5 mL HCI dam déc, khuay déu. Bun cach thuy, cir sau 1 phut lay 1 giot dung
dich dang thuy phan nhé 1én 1 giot iod da dé san trén dia kinh dong ho. Thir nhu vy
cho dén khi khong cho mau voi iod. Nhan xet mau thay doi khi thu dung dich thuy
phan vo1i iod. Két luan.
Luu y: Giit dung dich d thiy phan dé lam cac phan tmg sau.

2.2.2 Pinh tinh monosaccharide (glucose) va tinh bt
a. Phan ung Molish

Nguyén tic: Cac loai carbohydrate déu cho phirc mau tim véi dung dich o-
naphthol trong acid H,SO,4 dam dac.

CH,OH
Q 0
-3H,0 \ /
a-D-glucose 5-hydroxymethyl furfural
OH OH OH
O, -
i yrom () <
5-hyd thyl furfural
yaroxymetnyl turtura ocNapthol (le
C=CH
O\
|C=CH
CH,OH

Phirc mau tim
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Tién hanh

Chuan bi cac dng nghiém theo bang sau:

Ong nghiém
g nghic | ) 3
i 0 A g A 0 A g A 5 A

Hoa chét Glucose 1% | HO tinh bt 1% | HO tinh bot thiy phan

Dung dich 2mL 2mL 2mL

Thubc thar Molish 3 giot 3 giot 3 giot

H,SO,4 dam dac KSI thuat: cho tu tu tl}élnh glé)ng chéy, lién tuc theo thanh
ong nghiém, khong lac, dén khi xuat hién mau tim thi
dung lai, doc thé tich dung dich acid da dung.

Nhan xét tbc d6 phan tng ciia mdi 6ng nghiém. Giai thich va néu ¥ nghia cta
phan ting Molish.
b. Phan &ng v6i thude thir Fehling

Nguyén td'g: Trong mdi truong kiém dun néng, monosaccharide & dang enol-
diol khéng bén, dé dang khir cac kim loai ndng nhu Cu%, Ag+, Hg%. Monosaccharide
s€ khu dong I trong dung dich Fehling thanh dong I co ket tua do gach. Cac
disaccharide c6 nhom -OH glycoside ty do déu c6 tinh khir:

CHO O— CH—COONa COOH
| | H—O—CH—COONa
(HCOH), + Cu —— (HCOH), + Cu,0; +
| | v H—0—CH—COOK
CH,OH O— CH—COOK CH,0H do gach
Tién hanh
Ong nghi¢m
Ho4 chit 1 2 3
Glucose 1% 2mL 0 0
Tinh bdt thuy phan (phai trung hoa) 0 2 mL 0
Tinh bot khoai lang 0 0 2mL
Fehling (A+B ti 1€ 1:1) 3 mL 3 mL 3mL

Bun cach thuy 3 6ng nghiém trong khoang tur 3- 5 phut. Quan sat hién tuong
xdy ra & 3 Ong nghiém, giai thich va viét phuong trinh phan tng.

2.3 PINH LUQNG PUONG KHU

Céac phuong phap hoa hoc xac dinh dudng khir déu dua trén kha ning khir cac
hop chat khac nhau cta chiing. Trong thuc té c6 rat nhiéu phuong phap dé xac dinh,
tiy thudc vao ham lugng nhiéu hay it ngudi ta co thé st dung mét trong cac phuong
phap thong dung sau day:
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2.3.1 Dinh lwgng duwdng khir theo phwong phap Bertrand

Nguyén tic

_Trong mé1 truong kiém cac duong khur (glucose, fructose, maltose...) dé dang
khtr dong II thanh dong I theo phan tng Fehling. Két tua dong I oxyt ¢ mau do gach,
¢6 kha nang khir voi mudi Fe’* thanh mudi Fe** trong méi trudng acid:
Cu,O + Fey(S0y4); + HySO4 —» 2CuSO, + 2FeSO,4 + H,O

Fe”" sinh ra c6 tinh khir lai tac dung véi KMnOy 1a chat oxy hoa nén ding
KMnO, dé chuén do Fe*" trong mdi trudng acid:
10FeSO4 +2KMnO,4 + 8H,SO4 — K,SO4 + 2MnSO, + 5Fey(SOy); + 8 H,O

Duya vao luong KMnO, str dung ta cé‘ thé tinh duoc lugng Cu,O va tur do tinh
dugc luong duong khir trong dung dich bang cach tra bang ti I¢ gitra dung dich
KMnO, va duong khir cia Bertrand.

Héa chit

- Thudc thtr Fehling = Fehling A+Fehling B ti 1¢ 1:1

- Fehling A: 40 g CuS0O,.5H,0 trong 1 lit nudc cat

- Fehling B: 20g natri kali tartrate (C4H4OsNaK.4H,0) va 150g NaOH trong 1

lit nude cat.

- Dung dich Fe,(SO,); trong H,SO,4: 50g Fey(SO,); va 20g H,SO,4 thém nudce

den 1 lit.

- Dung dich KMnO,4 1/30N.

- Dung dich acetate chi 30%

- Dung dich Na,SO,4 bao hoa

Tién hanh
Chuén bi nguyén liéu

Can va cho vao cdi st 5-10 gram nguyén liéu tuoi, nghién nho, thém khoang
50ml nude cat vao binh tam giac 250 ml. Bem dun cach thuy ¢ SOOC trong 15 phut,
thinh thoang ldc déu trong khi dun dé chiét tach duong. Sau d6 lay ra, dé ngudi dén
nhiét d§ phong.

Tién hanh khir tap chét bang cach:

+ Thém 7 mL dung dich acetate chi 30% vao dich ghiét duong cho vao binh
dinh mae 100mL, lac déu va dé lang 5 phat. Néu thay xuat hién mot 1op chat long
trong sudt ¢ bén trén 16p cén thi viéc khur tap chat da xong.

~ +Cho tiép 20 mL dung dich Na,SO, bdo hoa vao d¢ loai chi thira. Lic déu va dé
tua lang xudng.

+Thém npf('yg cat vira du dén vach 100 mL, lic déu va loc qua giéy loc kho.
Dich lgc dung dé tién hanh dinh lugng.

Tién hanh dinh lwong

Cho 10 mL dung dich duong can khao sat va 10mL thuéc thir Fehling vao binh
tam giac 250 mL. D@y binh bang nut thuy tinh va dun trén bép c¢6 lu6i amiang. Dun
s01 khoang 3 phut, két tia d6 xuat hién trong binh. Lay binh ra dé ngudi.

Rira két tua vai lan v6i nudc 4m da dun s6i cho dén khi dich rira khong con
phan tng klem trén gidy quy. Qua trinh rtra dugc tién hanh trén phéu loc chan khong
v6i gidy loc xOp G4 va chi y 1a phan 16n két tia trén phéu loc va trong binh ludn dugc
pht mot 16p nude dé Cu,0 khong bi oxy héa boi oxy khong khi.
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Hoa tan két tia Cu,O vao binh tam giac bang cach cho tur tir khoang SmL dung
dich FQZ(SO4)3 trong H,SO, va Qﬁng dlia thay tinh khuay that cgin thém dé hoa tan hoan
toan két tia trén phéu. Trang can than binh va phéu loc 3-4 1an bang nudc néng cho

vao binh tam gidc 100mL.

Chuan d6 dung dich thu dugc bang KMnO, 1/30N cho dén khi xuét hién mau

hdng nhat bén trong 20-30 gidy.

Tu lugng KMnO, 1/30N dung dé chuan do, tra bang 2.1 dé suy ra lugng duong
cO trong mau phan tich. Song song lam thi nghi€ém déi ching bang cach thay dung

dich dudng bang nudc cit.
Tinh két qua

Ham luong duong khir tinh theo cong thirc:

~axVx100
V,x mx1000

trong do6 :

X: ham lugng duong khur tinh theo %

oA Séng glucose tim dugc khi tra bang tmg voi s6 mL KMnO, 0,IN dung dé
chudn d¢ mau phan tich trir di s6 mL KMnO, 1/30N dung dé chuan d6 mau khong.

V: thé tich pha loing miu (100mL)

V,: thé tich mau 1y dem xé4c dinh duong khtr

m: lugng mau dem phan tich
1000: hé s6 d6i gam thanh mg

Bidng 2.1. Ti I¢ gitta KMnO, 1/30N va lugng dwong khir

KMnO,41/30N(mL) | Glucose(mg) | KMnO41/30N(mL) | Glucose(mg)
0.2 0,0 18 19.2
1 0.8 19 20.3
2 1.8 20 21,5
3 2.8 21 22,7
4 3.9 22 23.8
5 5.0 23 25.3
6 6.1 24 26,2
7 7.2 25 27.4
8 8.3 26 28.6
9 9.3 27 29.9
10 10.4 28 31,2
11 11.5 29 32.5
12 12,6 30 33.8
13 13,7 31 35.1
14 14,8 32 36.3
15 15.9 33 37.6
16 17,0 34 38.9
17 18,1 35 40,2
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2.3.2. Pinh lwgng dwong khir theo Hagedorn-Jensen (b6 tic béi Isskuts va Both)

Nguyén tic: Dua vao tinh khir cia monosaccharide, dinh lugng glucose theo
phan tng oxy hoa - khir. Glucose 1a chat khir; fericyanua kali 1a chat oxy hoa. Phan
ung xay ra trong moi truong kiém dun nong.

?HO
2K3Fe(CN)g + (H?—OH)n + 3Na,CO3 + H,0 =——
CH,OH

$00Na
— (HCl—OH)n + 3NaHCO; + 2K;NaFe(CN)s (1)
CH,OH

Glucose s& khur mot phan fericyannua kali. bay la phan tmg thuén nghich, dé
phan g xay ra mdt chiéu, ferocyanua kali dugc lam két tia dang héa hop kém khong
tan:

2K;NaFe(CN)g + 2ZnS0, 2> 2K,ZnFe(CN)gd + Na,SO4 + K804 (2)

. Phan fericyanua kali thira duoc dinh phan gian tiép qua phuong phap dinh phan
iod bang thiosulfit natri (Na,S,0;)

K3Fe(CN)g + KI > K4Fe(CN)ed + 1721, (3)

2Na,S,05 + I, 2 Na,S40¢ + 2Nal  (4)

Tién hanh

+ Dung dung dich glucose co néng’ d6 biét trudc 2 mg/mL pha thanh 5 dung
dich c6 nong do khac nhau tir 0,4 mg/mL dén 2 mg/mL theo bang sau:

Ong nghié¢m
Ho4 chit
Nong d6 dung dich glucose (mg/mL) 2
Thé tich dung dich glucose 2 mg/mL (mL) 5
Thé tich dung dich glucose dinh phan Xmg/mL O[O0} 0] O 0
Thé tich nuéc cat (mL) 0
Pha lodng bang nudc cat (mL) 15 (15|15 (15| 15 | 15 |15
Fericianua kali K;Fe(CN)g 0,02N (mL) 10 | 10| 10 { 10 | 10 | 10 |10

Luu y: Nén két hop cho nuoc cat mot 1an dé tranh sai sb. Vi du: 6ng 1 cho thém 15mL
nudce cat, ong 2 cho 16 mL, 6ng 3 cho 17 mL...
+ Pun cach thily cac ng nghiém trén 30 phut
+ Pun xong dé ngudi (c6 thé lam lanh) roi thém vao mdi dng 10 mL ZnSO4.KI
+ Quan sat mau & mdi 6ng nghiém (khong dugc khuay)
+ Ghi nhan xét, giai thich va két luan.
Chuén bj dinh phén
+ Rua sach, buret béng m’r('yc‘ cét, trang qua bﬁng Na,S,05 0,02 N. Cho tiép
Na,S;0; 0,02 N dén vach 0 r6i bat dau dinh phan.
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+ Dinh phan mau dbi chung trude (6ng 7), chuyén dung dich trong ong qua coe
250 mL. Cho vao 6ng nghiém d6 10 mL CH;COOH 9% trang dng nghiém roi do
chung vao coc 250 mL.

Quan sat hién tugng, giai thich, viét phuong trinh phan tmg xay ra.

+ Cach dinh phan: cho Na,S,05 0,02N ¢ buret xuéng cdc tir tir va lac nhe cde
cho dén khi dung dich chuyen thanh mau vang rom rat lot. Thém vao do 1-2 giot ho
tinh bot, dung dich trong coc chuyén sang mau xanh, cho tiép Na,S,0; 0,02N tir tur
tung giot mot cho dep khi mau xanh dot ngot bién mat va trd thanh mau trang stra duc
la duogc. Ghi nhan thé tich Na,S,05 0,02N trén buret.

+ Tiép tuc dinh phan tir dng nghiém 1 dén éng nghiém 6, trong tw nhu trén.
Luuy: - Khidinh phan cho dung dich Na,S,0; 0,02N chay tir tir va lac déu.

- Theo (K)i dyng dich trong cde dinh phan dén mau vang rom rat lot, néu
khong s& bi sai s6 nhiéu.
+ Két qua dinh phan lap bang:

Ong nghi¢m 1 2 3 4 5 6 7
Nong d6 dd glucose (mg/mL) 2 | 1,6 | 12 |08 | 04 | X 0
Thé tich dd Na,S,0; 0,02N Vi= | Vo= | V= | V= | V&= | V&= | V=
AV=V-V; (mL) AV,= |AV,= |AV;= |AV,= |AVs= |AVe= |0

V& duong biéu dién AV = f(C) mg/mL

Puong bién dién ¢ dang y = ax.

+ Dua vao d thi, suy ra nong do glucose dinh phan (tic néng do dung dich
trong Ong 6)

2.4. PHUONG PHAP PINH LUQNG PUONG TONG SO
Sy dinh phan nay can ban dya trén phan tng mau ddc trung cho duong va nhiéu

chat hiru co véi su hién dién cua acid sulfuric (H,SO,). Sy chinh xé&c ctuia két qua nay
tuy thudc vao:

+ B9 sach cac dung cu.

+ D¢ tinh khiét cia thudc thir, nhat 12 H,SO,

+ Nhiét do phai c6 dinh trong thoi gian dun

Héa chit

- Alcol 90°, 80°

- Phenol 5%

- H,SO,4 dam dac

- Saccharose 0,1%

Tién hanh

Cach trich dudng

Lay 1-2 gam nguyén liéu tuoi da nghién nho chira khoang 5-50 mg dudng (can
bang can phan tich) cho vao CéC thuy tinh 50ml va thém 10 ml alcol 9QO vao (néu
dung nguyén li¢u kho thi can lay it mau hon). Sau d6 d€ coc dun trén nodi cach thuy
cho s61 3 lan. Khuay déu bang dia thuy tinh, sau khi d€ nguéi loc khong tro (khi loc
chi nén gan lay phan alcol) dung dé can do trén loc.
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Sau d6 lai cho 10ml alcol 80° vao cbc dung ba, khudy déu dun 2 1an t6i sbi
trong ndi cach thuy. Dé nguoi lai loc tiép. Chiét rat nhu vay khoang 3 1an, xong dua ba
1én loc va rira sach 2-3 lan béng alcol 80° nong (rira timg it mot), alcol qua loc duge
bay hoi ¢ trong phong hodc noi cach thuy. PBun nhe sau khi cho bay hoi alcol, mau co6
thé dé 1au trong binh hut am.

Can kho trong goc, dugc pha loang thanh 50ml vo6i nude cit (dung binh dinh
murc). Neu c6 can thi d€ lang xudng. Khi dem lam hién mau, dung dich nay c6 thé pha
lodng thém 5-10 lan tuy theo nong d6 duong nhicu hay it.

Sau d6 c6 thé tao phan tmg mau cia dung dich duong theo phuong phép sau:

Dung Phenol

Hut Iml dung dich duong c6 khoang 10—70ug, duong cho vao 6ng nghiém roi
cho thém 1ml dung dich phenol 5%. Sau do, cho vao 6ng nghiém 5ml H,SO, dam dic.
Tuyét. dbi khong dé vay acid Vao thanh 6 ong nghiém. Dé ngudi 10 phut 10i lac va gitr
trén ndi cach thuy 20 phat & 30°C dé xuit hién mau. Mau bén vimng trong vai gid, dem
do d6 hap thu & budc song 490nm.

XAy dung dd thi chuin

Pha dung dich saccharose gbc nong do 100 pg/mL.

~ Tu dung dich gbc, pha day dung dich c6 ndng do tir 0- 70pg/mL. Thém cac hoa
chat vao 8 ong nghiém theo bang sau:

Ong nghiém 1 2 3 |4 5| 6 7 8
Nong d0 dung dich saccharose 0 10 20 30 | 40 | 50 | 60 | 70
(pg/mL)

(T:’Le) tich dung dich saccharose goc | | 150 | 200 | 300 | 400 | 500 | 600 | 700
Thé tich nudc cat (uL) 1000 | 900 | 800 | 700 | 600 | 500 | 400 | 300
Thé tich dung dich phenol 5% (mL) 1 1 1 1 1 1 1 1
H,SO,4 dam dic (mL) 5 5 5 5155 5 5

q ’Bé ngudi cac éng nghiém 10 phut, lic déu. Pem dun cach thuy 20 phut ¢ 30°C
dé xuat hién mau. Mau bén ving trong vai gio, dem do dd hap thu & budc song
490nm.

ve dd thi twong quan gitra do hép thy va néng dd saccharose roi tinh ham lugng
duong tong s co6 trong mau theo cong thic sau:
Ham luong dudng tong s % = X x V x 100/m
X: ndng d6 saccharose dugc suy ra tir do thi chuan (pg/mL)
V: thé tich pha lodng sau khi ly trich mau.
m: khi luong mau dem phan tich.
D0 chinh xac ctia phuong phap nay la £ 2%

2.5. PINH LUQNG PUONG SACCHAROSE

DPuong saccharose cung véi mot sb dudng khir ¢o nhiéu trong cac loai trai cay,
rau, cu... Saccharose khong c6 tinh khir nén khong thé xac dinh truc tiép bang cac
phuong phap Bertrand. D¢ co thé xac dinh dugc saccharose bang phuong phép nay
phai thuy phan n6 thanh cac duong khur glucose va fructose.
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Nguyén tic: Khi thuy phan dung dich saccharose bang acid ta thu dugc hon

hop duong glucose va fructose. Dinh luong duong khir tao thanh cho phép tinh dugc
lugng sucrose c6 trong mau phan tich.

+
CioH22011 + HO —H° o CgH206 + CgH1204

saccharose glucose fructose

Héa chit

- Dung dich HCI1 5%

- Dung dich Na,CO; bao hoa

- Methyl d6 0,02% (0,02 g methyl d6 trong 60mL cbn va 40mL nudc cat)

- Cac hoa chét dé xac dinh duong khir theo phuong phap Bertrand

Tién hanh

7 Lay 10 mL dung dich mAu phan tich (d4 loai bo protein va tap chit nhu phan

chuan bi duong khir myc 2.3.1 cho vao binh tam gidc 250mL.

Cho thém 5mL HCI 5%. Pun céach thiiy qua 6ng sinh han trong 30-40 phit, lam
ngudi nhanh.

Trung hoa hdn hop béng dung‘djch Na2C03’ bdo hoa dén pH 6,5-7,0 coO chi thi
methyl do (3 giot). Thém tung giot ki€ém vao cho dén khi dung dich chuyén tir do sang
vang.

DPem hon hop dinh lugng dudng theo phuwong phap Bertrand.

Tinh két qua
Ham lugng saccharose trong mau thi nghiém duoc tinh theo cong thirc sau:
X =(a-b)x 0,95
trong do:

X- ham lugng saccharose tinh theo %

a- ham luong dudng khir theo glucose cia dich dudng sau khi thuy phan bang
acid (%)

b- ham lugng duong khir cua dich duong trude khi thuy phan (%)

0,95- hé s6 chuyén ddi tir glucose sang saccharose

2.6. PINH LUQNG TINH BOT VA CELLULOSE
2.6.1. Dinh lugng tinh bot

Nguyén tic

Dua trén sy thiy phan hoan toan tinh bdt bang acid thanh glucose. Sau d6 dung
mot trong cac phuong phap dinh lugng glucose tao thanh r6i nhan véi he s6 0,9 dé xéac
dinh dugc ham lugng tinh bot.

(CeH19Os)n  +n H,O - n C¢H,0¢

162,1 180,12

1621 _ g
180,12
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Tién hanh
~ Can chinh xac 1-2 gam b6t (chira khoang 200-250 mg tinh bot) da nghién nho
va say kho trude khi can, cho vao binh tam giac dung tich 100mL, thém vao d6 50 mL
nuoc cat, lac déu dé yén 30-45 phut.

Loc qua gidy loc, rira cin bang nudc cat 2-3 1an. Choc thung gidy loc va chuyén
bdt vao binh tam gidc c6 chira 25mL HCI1 5%. Bem dun cach thuy qua ong sinh han
trong 3-5 gio.

_Sau khi tinh bot dé thuy phan hoan toan, lam lanh dung dich. Trung hoa hdn
hop bang dung dich NaOH 0,5 % dén pH 5,6-6,0 (c6 thé thur bang gidy quy).

Chuyén hf)r} hop vao binh dinh mirc 100mL. Khur tap bang Pb(CH;C0O0), 30%
Vé} loai lu’c_)‘pg rpuéi chi thtra bang 20mL dung dich Na,SO,4 bao hoa. Thém nudc cat
dén vach, lac déu va loc.

Dinh luong dudng glucose trong dung dich bang phwong phap Bertrand, tir d6
tinh dugc ham lugng tinh bot.

Tinh két qua
Ham luong tinh bot trong mau phan tich duoc tinh theo cong thire sau:
- 2xVx100x0.9
V1 X m

trong do:

X- ham lugng tinh bot tinh béng %

_a s6 mg glucose tim dugc khi tra bang ng voi sO mL KMnO, dung dé chudn

dd mau phan tich trtr di s6 mL KMnO, dung d€ chuan dé mau khong.

V,: thé tich mau liy dem xac dinh dudng khir

V : thé tich pha lodng mau (100mL)

m: lugng mau dem phén tich

0,9: hé sb ddi glucose thanh tinh bot

Chii y : phuong phap dua trén co s¢ thuy phan tinh bot bang acid s& khong cho
két qua chinh xidc néu trong miu c6 chira hemicellulose, pectin va mot sb
polysaccharide c6 trong lugng phan tur thap. Do d6 khi dung phuong phéap thuy phan
bang acid, trudc tién can phai tach tinh bot ra khoi nguyén li€u thyuc vat, sau d6 méi
tién hanh thuy phan va xac dinh ham luong glucose.

2.6.2. Dinh luwgng cellulose

Nguyén tic: Pinh lugng cellulose dya trén tinh chat bén cua cellulose dbi voi
tac dung cua acid manh va ki€ém manh, khong bi phén huy dudi tac dung cua acid yéu.
Cac cl}ét khac thuong di kéem theo qellulose nhu hemicellulose, lignin, tinh bot ...it bén
hon doi1 véi tac dung cua acid va ki€ém nén bi oxy hda va phan giai sau do tan vao dung
dich sau khi xtr Iy nguyén li¢u.

Héa chit

- Dung dich NaOH 0,5%

- Dung dich NaCl 0,5%,

- Dung dich HC1 10%

- Dung dich nudc javen (natri hypochlorite)
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Tién hanh

Can chinh x4c 1-2 gam mau cho vao binh tam gidc 200mL dung dich NaOH
0,5%, lap vao dng sinh han dun hoan luu trong 30 phit ké tir luc soi. Chi y dimg dé
bot trao 1én.

Loc qua gidy loc di biét trong lwong hodc ly tam. Rira cin con lai véi dung dich
NaOH 0,5% néng. Tiép tuc cho can tac dung véi 10mL HCI 10%. Thém vao d6 10mL
dung dich natri hypochlorite timg giot mot, vira cho vira khudy déu. Bé yén trong 5
phut rdi loc qua gidy loc da biét trong lwong hodc ly tAm. Cho cin lai tiép tuc tac dung
tro lai v6i NaOH 0,5% & nhiét do 40°C. Dé yén vai phit va ly tim. Lam nhu thé 1-2
1an nira dé co cellulose that trang. Sau cling rira sach that k¥ bang nudc soi. Sdy kho va
can.

Tinh két qud
Ham lugng cellulose dugc tinh theo cong thurc sau:
X% = ax100 Trong do:

m
a: trong luong cellulose (g)
m: trong luong mau thi nghiém (g)

2.7. XAC PINH HAM LUQNG AMYLOSE

Nguyén tic: Amylose va amylopectin 13 2 polysaccharide chiém 96,1-97%
trong thanh phan cua tinh bot. Ti 1& hai polysaccharide s& quyét dinh dén kha ning déo
ctia tinh bot. Hién nay, phuong phap phd bién dé dinh luong amylose va amylopectin
dua trén sy tao phirc mau xanh cua amylose v6i iod trong moi truong acid. Sau do,

dem do d6 hip thu & budc song 620nm. Tir ham luong amylose s& suy ra duoc ham
lugng amylopectin.

Héa chit
- Amylose tinh khiét
- Dung dich trichloro acetic acid (TCA) 0,6%
- Dung dich NaOH 1IN
- Methanol
- Dung dich Iod 0,01N
Tién hanh
“Xdy dung dwong chudn véi cic nong dé amylose khdc nhau
+ Pha dung dich amylose géc nong d6 2mg/mL trong dung dich NaOH IN.

Tu dung dich gbc, pha diy dung dich c6 nong do tir 0- 2mg/mL. Thém cac hoa chat
vao 7 ong nghi¢m theo bang sau:

Ong nghiém 1 2 3 4 5 6 7
Nong d6 dung dich amylose (mg/mL) 0 04 | 0.8 1 14 | 1.8 2
Thé tich dung dich amylose gdc (uL) 0 | 20 | 40 | 50 | 70 | 90 | 100
Thé tich nudc cat (uL) 100 | 80 | 60 | 50 | 30 | 10 | 0
Thé tich dung dich TCA 0,6% (mL) 5 5 5 5 5 5 5
Thé tich dung dich Tod 0,0IN (uL) 50 | 50 | 50 | 50 | 50 | 50 | 50
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+ Lac déu cac ong nghiém, d€ yén 20 phut r61 do ¢ budc song 620nm. V& do
thi tuong quan gitra dd hap thu va nong d¢ amylose.
* Chudn bi mdu phén tich
Xéc dinh 4m do cua mau gao bang may do d6 4m. Can chmh x4c 15mg mau gao.
Thém 5mL dung mdi methanol d ly trich béo. Pun cach thiy 60°C trong 30 phut. Ly
tam ¢ 6000 vong trong 15 phut, ldy phan can lang. Lap lai budc ly trich béo mot lan
nita. Phan cin ling thém 2ml NaOH IN va 4mL nu6c. Pun cach thuy ¢ 95°C trong 30
phut.
* Tién hanh do miu
Dung micropipet hit 100 pl dung dich miu vira chuan bi ¢ trén cho vao 6ng
nghiém, thém vao 5 ml dung dich TCA 0,6% va 50 ul dung dich Iod 0,0IN. Lic déu
cac 6ng nghiém va dé yén 20 phut. Do & bude séng 620nm

Tinh két qua
Ham lugng amylose % = X x 6 x 100/m
x: ndng d6 amylose duoc suy ra tir d6 thi chuan (mg/mL)
m: khoi lugng thyc ciia miu gao
m=15x (100- H )/100
H: d6 4m cua mau gao
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CHUONG 3. KHAO SAT LIPID

3.1. KHAI QUAT VE LIPID

Lipid thudc nhém hop chét hitu co khong dong nhét, khong tan trong nudc,
nhung d¢ tan trong dung moi hitu co khong phan cuc nhu: cloroform, ether, benzen ...
trong alcol chat béo tan c6 muc do.

Trong phan tir lipid c6 it nhét 1 chiic ester ctia acid béo cao phan tir véi alcol.

Khi thuy phan lipid trong méi truong kiém manh nhu NaOH (KOH) trong alcol
dun ndng cho xa phong va glycerin (goi la sy xa phong hoa).

Trong co thé sinh vat, lipid duoc phan giai nhd enzyme thuy phan lipase dé tao
thanh cac acid béo tuong ng va alcol.

3.2. KHAO SAT TiNH HOA TAN CUA LIPID
Lipid khong tan trong nudc, nhung tan trong cac dung moi hiru co khac thi khac

nhau.
Tién hanh
Lay 5 6ng nghiém, cho vao mdi 6ng dau an va cac dung moi theo bang sau:
Ong nghiém

Dung dich 1 2 3 4 5
Dau an 5 giot 5 giot 5 giot 5 giot 5 giot
Ether I mL 0 0 0 0
Cloroform 0 I mL 0 0 0
Acetone 0 0 I mL 0 0
Alcol 0 0 0 1 mL 0
Nuée cat 0 0 0 0 1 mL

Léc ky. Quan sat do hoa tan ctia dau va nhan xét, giadi thich, két luan.
Sau d6 dem 6ng nghiém thtr 4 dun cach thay 5 phat. Ghi nhan két qua, giai
thich va két luan.

3.3. CAC CHI SO DANH GIA LIPID
3.3.1. Xac dinh chi s6 xa phong
Dinh nghia: Chi sf} xa phong 13 sd miligam KOH can thiét dé trung hoa tat ca
nhitng acid béo tu do va két hop c6 trong 1 gam chat béo.
~ Nguyén td'cg Cho chat béo can phén tich két hop v6i mot lugng KOH thura dé
chat béo chuyén hét thanh xa phong. Phan KOH thira dugc dinh phan bang dung dich
acid chuan véi phenolphtalein lam chi thi mau.

Hod chit

- KOH 0,5N trong alcol

- HCI 0,5 N trong alcol

- Thubc thir phenolphtalein
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Tién hanh

Can chinh xac khoang 0,3 gam dau vao binh tam giac 250 mL, cho vao d6 6mL
KOH 0,5N trong alcol (dong thdi tién hanh song song voi binh thir khong: 0,3 mL
nuéc thay vi dau). Lic déu.

Pem 2 binh dun cach thuy qua dng sinh han, cho sdi nhe trong 45 phut. Nhu
vay chat béo trong binh d3 thily phan hoan toan (phan ng xa phong hoa da két thic).
Dé cho binh ngudi, thém vao d6 2 mL nudc cit, 2- 3 giot phenolphtalein va chuan do
bang HCI 0,5N trong alcol cho dén khi mau héng mat.

Luwu y: Can chuan do mau thir khong trudc.
Tinh két qua
Chung ta biét ring ImL KOH 0,5N twong duwong v6i 28,05mg KOH
Chi sb xa phong duoc tinh theo cong thic sau:
28,05 x (a-b)
Cxp= ———
m
Trong d6: - Cy,: Chi sd xa phong
- a: S6 mL HCI1 0,5N dung dé chuan do binh thir khong
- b: S6 mL HCI 0,5N dung dé chuan d6 binh thir that (binh c6 mau).
-m: S6 gam chét béo ldy lam thi nghiém

3.3.2. Xac dinh chi s6 iod

Dinh nghia: Chi sd iod 12 s6 gam iod két hop v4i 100 gam chat béo

Nguyén tic

Trong nhing diéu kién thi nghiém xéc dinh nhig ndi doi -CH=CH- cho vdi
halogen phan Uing cong chir khong cho phan tng thé.

Cho mot lugng thura ICI (iodine monochloride) tac dung voi chat béo can phan
tich trong bong tdi dé phan mg cong xay ra hoan toan. Luong iod da phan tmg duoc

xac dinh dya vao phan tng chuan d6 luong iod giai phong ra (sau khi thém KI) bang
dung dich Na,S,03 chuan véi tinh bot 1am chi thi.

Nhu vay chi s6 iod x4c dinh tong quat cac acid béo khong no trong chét béo.
Céc phuong trinh phan ing duogc trinh bay nhu sau:

H H
—c=—c— + 0 — —C—C—
Yoo o

ICI + KI — KCl+1,
Na,S,0; +1, > 2 Nal + Na,S,O¢
Hod chit
- Dung dich IC1 0,2M
- Dung dich KI 0,1%
- Dung dich Na,S,050,1N
- Cloroform
- Dung dich ho tinh bot 1%
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Tién hanh

Can chinh xac 0,2 gam dau cho vao binh tam giac 250 mL (c6 nut nham), thém
vao 10 mL cloroform,’tiép tuc cho thérp 25 mg dupg dich IC1 0,2M. Lac kjf binh, dé
yén 1 gio trong bong t6i. Tién hanh chuan bi mau do6i chiing twong ty nhu mau that.

Trang ndp va cb binh tam giac v6i khoang 50 mL nuéc cit, thém 10 mL dung
dich K1 0,1% (w/v) va dinh lugng iod giai phong ra bang dung dich Na,S,0; 0,1N dén
khi c6 mau vang sam 1oi thém 1 mL ho tinh bot 1%. Néu ¢6 mau xanh xuit hién thi
t1ep tuc chuén d6 cho dén khi dung dich mat mau.

Tinh két qua

Ta biét ImL Na,S,0; 0,1N tuong tng 0,01269 g I,

0,01269 x 100 x (a - b)

i =

m
Trong d6: - Cj: Chi s6 iod
- a: S6 mL Na,S,0; 0,1 N dung chuan d6 binh thir khong
- b: S6 mL Na,S,0; 0,1 N diing chuan d6 binh thi nghiém
- m: Luong dau dung thi nghiém (tinh bang gam)
- 100: Pé tinh trong 100 gam chat béo

3.3.3. Xac dinh chi sb acid
Dinh nghia: Chi sb acid 14 sé miligam KOH can thiét dé trung hoa hét nhing
acid beéo ty do co trong 1 gam chat béo.

Nguyén tic: Nguoi ta dung KOH 0,0IN dé trung hoa cac acid béo tu do c6
trong chat béo dung dé phan tich v6i phenolphtalein 1am chi thi mau.

Hoéa chit

- KOH 0,01N trong alcol
- Alcol tuyét dbi

- Ether ethylic

Tién hanh

Dung 1 binh tam giac 100 mL cho vao 5 mL alcol tuyét d6i va 5 mL ether (theo
ty 1& 1:1) cho thém vao binh nay 2-3 giot phenolphtalein va duing KOH 0,01N trong
alcol d€ trung hoa hon hop dén khi xuat hién mau hong lot. Sau d6 thém vao hon hop
vura trung hoa 0,5 gam dau. Bem hon hop nay trung hoa bang KOH 0,01N trong alcol
cho dén khi c6 mau hong bén virng sau 30 gidy. DPoc thé tich KOH da dung trén buret.

Tinh két qua

Ta biét 1 mL KOH 0,01N tuong tng vé6i 0,56 mg KOH

Chi s acid duoc tinh theo cong thirc sau:

ax0,56
m

Ca=

Trong d6: - Ca: Chi s6 acid
-a:S6 mL KOH 0,01N di dung dé trung hoa hdn hop c6 dau
- m: Khdi luong dau 1y 1am thi nghiém (tinh bang gam)
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3.3.4. Xac dinh chi so peroxid

Dinh nghia: Chi sd peroxid 13 sb gam iod duoc giai phong ra béi peroxid c6
trong 100 gam mau.

Nguyén tac: Trong khong khi, céc acid béo c6 trong cht béo, ddc biét 1a céc
acdi béo khong no dé dang bi oxy héa mot phan tao thanh peroxid, gy ra hién tuong
01 hoa chat béo. Xac dinh chi s6 peroxid dya trén phan Uing sau:

R—b & 4Kl + 2CHCOOH—» R—C—C—R, + L + 2CH,COOK +H,0
R N/
OoO—O

Luong iod giai phéng ra dugc chuan do bang dung dich Na,S,0; v6i tinh bot

lam chi thi mau.
Na,S,0; +1, > 2 Nal + Na,S;4O0¢

Hod chit

- Acid acetic dam dac

- Cloroform

- Dung dich KI bao hoa

- Dung dich Na,S,0; 0,1 N

- Dung dich hé tinh bot 1%

Tién hanh

Can chinh xac khoang 2 gam dau cho vao binh tam giac 250 mL, thém véo 10
mL dung dich hon h0’p acid acetic : cloroform (ti 1¢ 2: 1) va 1 mL dung dich KI bao

hoa méi pha. Day nap, lic ky binh va dé yén trong bong t01 10 phat. Tién hanh chuan
bi mau doi chimg twong ty nhu mau that, dung 2 mL nuée ct thay vi dau.

Cho thém 25 mL nudc ct va tién hanh dinh luong iod giai phong ra bang dung
dich Na28203, 0,IN dén k,hi co méq vang sam ’réi thém 1 mL ho ginh bot 1%. Néu co
mau xanh xuat hién thi ti€p tuc chuan do cho dén khi dung dich mat mau.

Tinh két qud

Ta biét ImL Na,S,0; 0,1N tuong tng 12,69 mg I

Chi s6 peroxid dugc tinh theo cong thic sau:

0,01269 x (a-b) x 100
m

Trong d6: - Cp: Chi s6 peroxid
- a: S6 mL Na,S,0; 0,1 N dung chuan d6 binh thir khong
- b: S6 mL Na,S,0; 0,1 N diing chuan d6 binh thi nghiém
- m: Luong dau dung thi nghiém (tinh bang gam)
- 100: Dé tinh trong 100 gam chat béo

3.4. XAC PINH HAM LUQNG LIPID THO BANG MAY SOXHLET
Nguyén tic

Duya trén kha ndng hoa tan cua lipid trong dung moéi hitu co khong phan cuec,
ding dung mdi hitu co dé trich lipid ra khoi nguyén liéu da dugc nghién nho. Trong
qua trinh trich, cac hop chét tan duoc trong chat béo nhu cac sic t, cac vitamin tan
trong chat béo... ciing bi tach ra khoi nguyén liéu. Do c6 1an cac tap chat khac, nén
thanh phan trich ly duoc goi 1a lipid tong sb hay lipid tho.
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C6 2 phuong phap xéc dinh:

- Phuong phap truc tiép: Trich lipid ra khoi nguyén liéu va can luong lipid duoc
trich ly.

- Phuong phap gian tiép: Xéac dinh chénh léch khbi luong nguyén li¢u kho trude va
sau khi chiét xuat lipid ra khdi nguyén li€u, tir dé suy ra khoi luong lipid trong mau
phén tich.

Dung cu, héa chit

- Bép cach thiy

- Tu sdy

- Can phan tich

- Ether ethylic hoic ether dau hoa.

- B6 Soxhlet [gom: binh cau (a), try chiét (b) va dng sinh han (c)]. (Xem hinh 3.1)

Ong sinh han (c)

Tru chiét (b)

Dung méi

Binh cau (a)

Hinh 3.1. Hé thong Soxhlet
Tién hanh
- Sdy kho nguyén liéu di dugc nghién nhuyén dén khéi luong khong }iéi. Can
chinh xac khoang 5 gam nguyén liéu (sir dung can phan tich), cho vao tii gidy loc da

duoc say kho va biét kh01 luong (Tui gidy phai c6 duong kinh nho hon duong kinh tru
chiét va chiéu dai ngan hon chiéu cao ciia ong chay tran).

- Dit thi gidy c6 chira mau vao try chiét.

- Lap tru chiét vao binh cau (da duogc siy kho va xac dinh khéi lwong) va lap éng
sinh han.

- Cho dung moi vao try chiét sao cho mot lugng dung mo6i chay xudng khoang %
binh cau va con mot hIO’Ilg trén phéu chiét con du ngap mau.

- M& nudc vao ong sinh han.

- Pbat hé théng Soxhlet 1én bép cach thuy va diéu chinh nhiét d6 sao cho chu ky
hoan luu ctia dung mdi dat tir 5 dén 8 1an trong mot gid. Chiét trong 8 —12 gid cho dén
khi trich ly hoan toan chit béo. Thir thoi diém két thiic qua trinh trich bang cach 1dy
vai giot ether tir dau cudi tru chiét cho 1én dia kinh dong hd sach. Sau khi dung moi
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bay hoi hét, trén mat kinh dong ho khong dé lai vet dau loang thi xem nhu lipid da
duoc chiét hoan toan.
- Saukhi chiét xong, 1iy binh cu va tii dung mAu ra, 1ap dng sinh han vao binh
cau mai va cat thu hoi ether.
Tinh todn két qud
Sy binh cau ¢6 chira lipid dén khéi luvong khong doi, can xéac dinh khdi luong.
N&u chiét bang ether ethylic thi say kh6 ¢ nhiét d 60- 70°C trong 30 phut, néu chiét
bang ether dau hoda thi say ¢ nhiét d6 80- 90°C trong 45- 50 phut.
Ham lugng lipid c6 trong 100gam nguyén li€u dugc tinh theo cong thirc sau:
(a-b)x 100
m
Trong d6: - X: ham luong lipid tinh theo %
- a: khéi lugng binh ¢6 chira chit béo (g)
- b: khéi lwong binh ciu ban dau (g)
- ¢: khéi lugng mau khan nuée ban dau (g)

3.5. CHIET TACH LECITHIN TU LONG PO TRUNG

Lecithin 13 lipid ¢6 chira gbc phosphate (phospholipid), trong thanh phan c6
nhém phan cuc alcol amincholine.

Cong thirc cu tao cua lecithin nhu sau:

CHZ_ O0—C— (CHz)] 4= CH3

CH—O—C—(CH,);— CH=CH—(CH,);—CHj;

0 CH,4

CH —O—lPl—O—CH —CH —N+4CH
2 | - 2 2 \ 3
0 CH,
Tién hanh
Dung 2 mL long do trimg da danh nhuyen cho vao 1 6ng nghiém 25 mL, thém
vao ong nghlem 10 mL alcol tuyét d6i, khudy déu. Dit 6ng nghlem vao ndi dun cach
thuy ¢ 75 - 80°C, tlep tuc khudy déu trong 10 phut (la thoi gian dé rat tach lecithin)

(Néu lugng alcol bi bdc hoi thi ta cho tiép vao dung thé tich ban dau). Loc hdn hop
trén qua 6ng nghiém kho, dung dung dich chiét tién hanh thi nghiém sau:

Ong nghiém
Dung dic 1 2
Dich chiét 1 mL 1 mL
Aceton 2 mL 0 mL
Nuéc cét 0 mL 2 mL

Nhén xét hién tuong, giai thich va két luan.
30



Giao Trinh Thuc Tap Sinh Hoa i )
CHUONG 4. KHAO SAT VITAMIN

4.1. KHAI QUAT

Vitamin la nl;ﬁ‘ng phe}n tﬁ: hitu co can cho co thé sinh vat véi mot lugng rat nho.
Tén goi vitamin xuat hi¢n lan dau tién vao nam 1911 khi thiamine (vitamin B1) dugc
nhan dang.

Vitamin duogc chia thanh 2 nhom chinh:

- Vitamin tan trong nudc: Vitamin nhom B, vitamin C, vitamin H

- Vitamin tan trong chit béo: Vitamin nhéom A, D, E, K, Q...

4.2. PINH TiNH VITAMIN D

Céc vitamin D 1a dan suét cua cac sterol. Khi dugc chiéu tia tir ngoai cac sterol
s€ ¢o hoat tinh cua vitamin D.

Nguyén tic: Khi dun noéng hdn hop vitamin D véi hdn hop anilin va acid HCI
dam dic thu duoc chat long c6 mau do.

Tién hanh: Cho vao 6ng nghiém dung dich trich tir 2 vién dau c4, thém vao 2
mL hén hop anilin : HCl dam dac (theo ti 1¢ thé tich 15: 1). Pun s6i mau nira phut trén
dén con. Quan sat su chuyén doi mau, giai thich, két luan.

4.3. PINH TiNH VITAMIN B1

, Chudn bi dung dich vitamin BI: Gid 1 vién vitamin B1, pha v6i 5 mL nuéc
cat, loc qua giay loc kho. Lay dung dich loc tién hanh 2 thi nghi¢ém sau.
4.3.1. Phan wng tao thiocrome

7 Nguyén tic: Khi oxy hoa can than trong moi truong kiém, vitamin B1 s& bién
do1 thanh thiochrome, trong qua trinh bién do6i c6 dang keto cua thiamine, coi nhu la
san pham trung gian.

CH;
.
N CH—N \ K;Fe(CN)g
—
| / NaOH
N S CHz' CHZ_ OH
H;C N NH,
Thiamine
CHs CH;
CH,—/N R CH,—/8N
N7 | J\ \ H,0 NZ | \
)\ O S CHz_ CH2— OH )\ / S CH')' CH')— OH
FaC N NH; HC N N Thiochrome

Thiocrome dugc tach béng ruou isoamyl alcohol (isoamylic, isobutylic) tao
vong huynh quang mau xanh tim phat quang khi chiéu tia tir ngoai. Cudng d6 cia
huynh quang ti 1€ v61 ham lugng cta thiocrome. Do d6 phan ing nay con dugc st
dung dé dinh luong vitamin B1 theo phwong phap huynh quang.

Héa chit

- Dung dich NaOH 15%
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- Dung dich K;3Fe (CN)g 1%
- Isoamylic
Tién hanh
Chuan bi cic 6ng nghiém theo bang sau:

) Ong nghiém 1 )
Hoa chat
Dung dich vitamin B1 2 mL 0
Nudc cit 0 2 mL
Dung dich NaOH 15% I mL I mL
K;Fe (CN)g 0,5 mL 0,5 mL
isoamyl alcohol 2 mL 2 mL

Pé yén khoang 5 phut r,(‘ii quan sat. Sau d6 tiép tuc quan sat dudi anh sang mit
tro1. Ghi nhan hién tuong va két lun.
4.3.2. Phan tng véi thudc thir diazo

_ Nguyén tidc: Trong moi truong kiém thiamine phan tmg voi thude thir diazo

(hon hop acid sulfanilic va natri nitric) s€ cho mau vang cam hoac do. Mau 1a mot hop
chat phuc tap hinh thanh gitra thiamine va thudc thir diazo.

Hod chit

- Dung dich acid sulfanilic 1%

- Dung dich natri nitric 5%

- Dung dich natri carbonate 10%

Tién hanh

Cho céc hoa chét 1an luot vao 6ng nghiém theo trinh ty sau: 0,5 mL dung dich
vitamin B1 + 0,5 mL dung dich acid sulfanilic 1% + 0,5 mL dung dich natri nitric 5%
+ 10 giot dung dich natri carbonate 10%.

Lac déu ong nghi¢m, quan sat mau, giai thich va két luan.

4.4. PINH TiNH VITAMIN B2

Nguyén tic: Vitamin B2 13 din xuét ribitol cua isoalloxazine, n c¢6 kha ning
phan tmg oxy hoa khr thuan nghich. Vitamin B2 ¢ dang oxy hoa (riboflavin) c6 mau
vang, ¢ dang khur (dihydroriboflavin) thi khong mau. Nguoi ta st dung phan ng nay
dé phat hién vitamin B2. Phuong trinh phan tmg dugc trinh bay nhu sau:

CHOM IO —(CHOH)3 CH,OH
27 H H3_ H2 H

O % DT

Riboflavin
(mau vang)

Dihydroriboflavin
(khong mau)
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Khi cho HCI dam dac (hoac acid acetic dzfm; dac) va kém vao dung dich vitamin
B2 thi hydro bay 1én va dung dich mau vang s€ mat mau.

Tién hanh

, Gid mot vién B2 cho vao 5 mL nudc cit va loc. Dung 2 mL dung c}ich loc cho

vao 6ng nghiém, cho thém 1 mL HCI dam dac va mot it bot kém cho dén khi dung
dich mat mau

- Viét cac phuong trinh phan tng xay ra.

- Giai thich va két luan.

4.5. PINH LUQNG VITAMIN C
4.5.1. Dinh luwgng vitamin C theo phwong phap Muri

Vitamin C (acid ascorbic) C¢HgOg c6 2 dang df)ng phan quang hoc D va L,
dang D khoéng co6 hoat tinh sinh hoc. Bai nay khao sat vé L- acid ascorbic, acid nay c6
thé thay & dang khir va oxy hoa.

o:(|3— o:(|3—
HO—C -2H O0—C
| O =—/= | O
HO—C +2H O:(|3
H—(|3— H— | —
HO—C—H HO—C|)—H
CH,OH CH,OH
L —acid ascorbic L — acid dehydroascorbic
(dang khtr) (dang oxy hoa)

Nguyén tic: Dinh luong vitamin C dua trén tinh khir cua né d6i voi thude thir 2,6
dichlorophenol indophenol (DIP). Dang oxy hoa cta thudc thir DIP ¢6 mau xanh bi
khir boi acid ascorbic ¢6 trong dich chiét ciia nguyén liéu thuc vat thanh dung dich
khong mau. O diém can bang tit ca acid ascorbic thi thudc thir mau du thira khong bi
khtr c6 mau hong.

0=C— 0 0=C— OH
| Cl Cl _ Cl Cl
HO—C 0=¢C ¢
I o wmel |
HO—C + — = O=¢ *
| N | NH
e G
HO—C|:—H HO_C|3—H
CH,OH O(Na®) CH,0H OH
L — acid ascorbic 2,6 - dichlorophenol 2,6 - dichlorophenol
(dang khtr) indophenol sodium (mau xanh) indophenol (khong mau)
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‘ Trong moi trudong acid thi thuoc thir 2,6 dichlorophenol indophenol c6 mau
hong.

O
CI\Q/CI \@/

+ NaCl

Hod chit

- Dung dich DIP 0,001N

- Dung dich acid oxalic 1%

- Dung dich HCI 1%

Tién hanh

Can khoang 5g trai cay (trai cbc, buoi...) ¢6 chira acid ascorbic da duogc thai
nho, chuyén sang co1 sir cung voi 20 mL HCI 1%, chat 1dy dich ngam giir lai trong
cdc, dem phan thit nghlen’ min, xong’chuyen sang binh dmh’muc‘ 100 mL cung voi
dung dich HCI1 1% vtra chié‘t ra. Rura c61 va trang dung cu it nhat 3 lénz moi léq v6o1 mot
it acid oxalic 1% va cting don vao binh dinh murc. Dung acid oxalic d¢ dua thé tich 1én
vach 100 mL. Lac k¥, chuyén qua coc khd 100 mL, d€ yén 15 phtt roi loc qua gidy loc
kho.

- Tién hanh dinh phan miu ddi chimg: Liy 8 mL acid oxalic 1% 2 mL HCl 1%
cho vao binh tam giac dung tich 100 mL, dung microburet v6i DIP 0,00IN d€ chuén
do dén luc xuat hién mau hong bén sau ba muoi gidy.

Luwu y: Can tién hanh dinh phan mau ddi chtimg va mau that véi 3 1an lap lai dé 13y két
qua trung binh.

- Chuan d6 mau that: Dung pipet lay 10 mL dich Igc chtra vitamin C cho vao
binh tam gidc dung tich 100 mL, tién hanh chuan d¢ nhu mau do6i chung.

Tinh két qua

S6 mg vitamin C trong 100g mau vat dugc tinh nhu sau:

(a —b)x0,088xVx100

VXm

a: S6 mL trung binh khi dinh chuin mau vat

b: S6 mL trung binh khi dinh chuan mau d6i chimg.

0,088: sd mg acid ascorbic twong duong voi I mL dung dich chuan DIP 0,001N
da duoc dinh chuan bang acid ascorbic chuan.

V: Thé tich dich chiét ban dau (& day 1a 100 mL)

v: Thé tich dung dich chiét 1ay dé dinh chuan (10 mL)

m: Trong luong mau vt can luc dau (tinh bang gam).

Luu y:

X =

- Khi chuan bi mau vat, can mau vat, cat mau vat (bang dao inox) va nghién
mau vat can tién hanh nhanh chong trong mot c61 so¢ HCl 1% (hoac vé1 HPO; -
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CH;COOH). Vi vitamin C rat dé bi oxy hoa trong khong khi, nhat 1a khi c6 sy hién
dién cua céc ion kim loai (Fe, Cu).

- Sén pham c6 chira Fez+,, Sn* Cu®" s& cho ta nhitng két qua vé s luong acid
ascorbic cao hon s6 lugng that néu ta dung phuong phép nay.

Ta co thé tric nghiém don gian dé xem nhiing ion c6 tinh khir nay c6 hién dién
v&i nhitng s6 luong du dé 1am sai két qua thuc nghiém :

+ Thém 2 giot dung dich xanh methylene 0,05% (hoa tan trong nudc) vao 10
mL cua hon hop rpéi diéu ché gom mot thé tich dung dich mau vét gchl'{a acjd
ascorbic) va mot thé tich dung di’ch HCl 1% (hodc H,PO; - CH;COOH). Lac déu, néu
dung dich xanh methylene bi mat mau trong 5-10 gidy cho thay c6 sy hién dién cua
cac chat co tinh khir trén.

+ Sn** khong cho phan tmg vdi tric nghiém nay va c6 thé dugc thir nghiém nhu
sau: Cho 10 mL dung dich HCL: nudc theo ty 1€ 1:3 vao 10 mL dung dich mau vat.
Thém vao d6 5 giot dung dich carmin indigo 0,05% (pha vo6i nudc). Khudy, néu hon
hop dung dich bi mat mau trong 5-10 gidy cho thay su hién dién cua Sn*" hay nhiing
chat c6 tinh khur khac néi trén.

4.5.2. Pinh lwgng vitamin C biang enzyme peroxidase

~ Vitamin C ¢ thé bi oxy hoa boi enzyme peroxidase. Dya trén nguyén ly nay co
thé phat trién mot phuong phap dinh lugng vitamin C bang enzyme peroxidase.
4.5.2.1. Trich vitamin C

Cén 10g trai cay hodc rau cai vi du nhu chanh r\éi cho vao trong 20 mL dung
dich dém (pH 6,8) metaphosphoric acid 5%, sau d6 nghién min va lgc. Dung dich chtra
vitamin C sau d6 dugc nang Ién dén 100 mL trong binh dinh murc bang dung dich dém
trén.
4.5.2.2. Pinh lwgng vitamin C

- Chuén bi dung dich enzyme: 0,01g enzyme peroxidase dugc pha trong 5 mL
dung dich dém pH 6,8 va gilr trong nudc da.

- Chuan bi dung dich vitamin C chuén 5mg/ 100 mL: 10 mg vitamin C (tinh
khiét) dugc pha trong dung dich dém pH 6,8 va néng 1én 200 mL trong binh dinh mirc.
Sau do duoc pha loang thanh 1, 2, 3, 4 mg/ 100 mL dé thiét 1ap duong chuan.

Tru6e khi tién hanh do mau chuan va mau thur that, mﬁuﬁkhéng s& dugc do bang
dung dich dém~véi budc song ZQS nm. Mau chuan duoc chuan bi tu 1,‘2, 3:, 4~, va s
mg/100 mL. Mau dich trich ¢6 thé dugc pha loang thanh 10, 20 hodc 50 lan dé dé khao
sat. Phan g duoc tién hanh theo trinh tu cho cac chat vao cuvette nhu sau:

- Tién hanh 530: Cho V~a‘10 6ng nghiém 2,5 mL dung dich dém + 0,5 mL dur}g
dich vitamin C chuan hodc mau + 0,1 mL dung dich enzyme peroxidase va do d6 hép
thg o bgéc song 265 nm ta dugc gia tri Ai. I§hi két qua the hién su on dinh trén duong
bicu dién’ thi thém véc~> 0,1 mL H,0, va cho 6n dinh sau 1 phut, tiép tuc do duoc gia tri
Af. D6 hap thu cua mau khi do la:

A A265 = Ai-Af
Ham lugng mau that s& dugc tinh theo dudng chuin va suy ra gia tri that.
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CHUONG 5. ACID AMIN VA PROTEIN

5.1. KHAI QUAT VE ACID AMIN VA PROTEIN

Protein 13 nhimg hop chit cao phan tir dugc cau tao tir cic acid amin lién két
nhau bang lién két peptide. Khi thity phan protein, ta thu duoc khoang 20 loai acid
amin.

Protein c6 thé phan lam 2 loai:

- Protein don gian: trong thanh phan phan tir chi gom céc acid amin lién két vé6i
nhau bang lién két peptide

- Protein phtic tap: trong thanh phan ngoai cac acid amin con ¢ nhitng hop chét
khac khong phai acid amin .

Protein c6 rat da dang. Tuy thudc vao cic cau tric cta chung ma céc tinh chat
1y héa hoc, sinh hoc cua protein s€ khac nhau.

+ Pé dinh tinh va dinh lugng acid amin, protein ta dung phan Gmg mau véi
nynhydrin va phan g Biuret.

+ Pé tach cac acid amin khoi hdn hop, ta dung phuong phap sic ky trén gidy,
sdc ky trao d6i ion, dién di...

+ Géc R khéac nhau cua acid amin s& cho nhitng phan ng mau riéng biét cia
mdi acid amin: phan g xanthoproteic, phan tng millon...

+ Phan tmg Biuret xac dinh lién két peptide co trong phan tir protein.

+ Khi dua pH cta dung dich protein vé diém dang dién (pl) bang dung dich
dém thich hop thi cac protein bi trung hoa dién tich. Méi trudng co6 pH gan bang pl
ctia protein thi protein s& bi két tia nhiéu nhat.

+ Do kich thudc phan tir 16n nén protein khong di qua dugc cdc mang ban
thim. Dua vao tinh chit ndy ngudi ta dung phuong phap tham tich dé loai mudi va
nhing phan tir nho khac khéi dung dich protein.

5.2. PHAN TiCH HON HQP ACID AMIN BANG PHUONG PHAP SAC KY
TREN GIAY

Nguyén tic

Trong nhimng diéu kién thi nghiém nhét dinh (dung méi, nhiét do, loai gidy sic
ky, d6 bao hoa ciia dung mdi trong binh sic ky...), toc d6 di chuyén cua cac acid amin
khéac nhau thi khac nhau va dac trung bdi mot hé s6 Ry. Nho tinh chét nay, sau khi sdc
ky cac acid amin trong hdn hop tach rdi nhau. Sau d6 dung thudc hién mau thich hop
dé nhan biét cac acid amin.

Hdn hop dung mai sic ky 13 mot hdn hop khong tron 1an thudng gdm nude va
mot vai dung méi hitu co khéac. Trong d6 nude co ai lyc manh voi gidy sic ky nho c6
lién két cau hydro sé& giit vai trd pha dimg yén, con dung méi hitu co 13 pha di dong.

Céc acid amin khac nhau s& bi 16i cudén boi pha di dong vé6i van tée di chuyén
khéac nhau va s& tach dan khoi hdn hop acid amin. H¢ s6 Rf duoc dung dé danh gia su
di chuyén nay. R¢: 1a hé s6 giira khoang cach tir diém xuat phat téi tim diém cia vat va
duoc tinh nhu sau:
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Rf=a/b
Véi: a: khoang cach tir diém xuét phat ti tim diém cta vt
b: khoang cach tir diém xuat phat t&i vach cudi cia dung moi.
Sau khi sic ky, cac acid amin dugc nhan di¢n bﬁng cach Iam hién mau va so
sanh Ry cta nd voi Ry cia cac acid amin chuan trong ciing diéu kién thi nghiém.

Thuéc thir
- Sakaguchi I: Napthol 0,01 gam + 5 gam urea trong 1000 mL C,HsOH 95°

- Sakaguchi II: 2 gam brom trong 100 mL NaOH 5%

- Isatin: 100 mg isatin va 50 mL butanol c6 chira 5% acid acetic dam dac
- Nynhydrin: 0,2% trong aceton

- Dung moi séc ky: Butanol: nuéce: acid acetic theo ty 16 25:15:10

Tién hanh thi nghi¢gm
a. Chuin bi gidy sic ky nhw hinh vé sau:

1cm
ludi ga

r=15cm
R=7,5cm

AOC = manh I
COB = manh 11

AOB = manh III

b. Cham dung dich acid amin 1én gidy
- Dung micropipet cham lan luot mot giot nho, gon tur dung dich acid amin
chuan twong tmg d3 ghi sin va hdn hop acid amin M trén gidy sic ky. Mdi lan chdm
tung giot nhd gon tranh su lan rong téi vi tri cac acid amin khéac. Sau khi chdm xong
mot lugt cac acid amin can sdy ngay. Tiép tuc chdm acid amin lan thir hai twong tu
nhu lan dau.
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- Manh giay hinh chit nhat nho duoc gap lam 3 va cat xéo goc. Do 1a “ludi ga”.

- C%lm phan trén cua “ludi ga” da dugc gér} xuyén qua khe tdm cia gidy sic ky,
dat giay sac ky can doi Ién beaker sao cho 2/3 bé cao cua ludi ga nhing sau vao hon
hop dung moi sac k}'/ trong beaker. Pay kin binh sac ky.

- Theo ddi gidy sac ky trong khoang 1 gio 30 phut, khi dung mdi cach go cua
gidy sic ky 0,5 cm thi can than mo nap binh lay gidy ra, bo ludi ga, danh dau vach
dung moi bang but chi va say kho gidy sac ky.

c. Lam hién mau:

Cit gidy sac ky 1am 3 manh nho I, IL, III (nhu hinh v&).

+ Manh I: 1am hién mau bang thudc thir sakaguchi L, II:

l?éu tién dung binh xit am manh I béng thqéc thir sakaguchi I, sdy that kho. Sau
lai )git am ti€p bang thudc 'Ehfr sakaguchi II roi say khd. Nhan xét mau cua acid amin
chuan va acid amin trong hon hop M.

+ Manh II: Lam hién mau bang thudc thir isatin.

- Xit am manh II bang dung dich isatin. Sdy khé. Nhan xét mau cua acid amin

chuan va acid amin trong M.

+ Manh III: Lam hién mau bang thudc thtr nynhydrin.

Xit am manh III bang dung dich nynhydrin. Siy kho. Nhan xét mau cua acid
amin trén manh nay tuong tu nhu hai manh I va II.

+ Tinh R ctia mdi acid amin trong hdn hop va mdi acid amin chuan.

+ Két luan vé cac acid amin trong hon hop M.
Luwu ¥:- Ludn gitr gidy sac ky that sach.

- Binh sic ky luon giit ¢6 dinh tai mot vi tri va phai duge day that kin dé bao
dam mo1 truong bdo hoa dung mdi trong sudt thot gian chay sac ky. Khi m¢ va day

binh sic ky: khong dugc nhic thang nap binh sic ky ma day nhe nip binh vé phia
trudc hay vé phia minh dang dung.

- Nhiét do say kho khong qua 60°C.

5.3. CAC PHAN UNG MAU PAC TRUNG CUA PROTEIN

Dung dich protein cho phan tmg mau v&i mot s6 thude thir, cac phan ng nay
duoc ap dung dé dinh tinh va dinh luong protein.
5.3.1. Phan ung Biuret

Trong moi truong kiém véi su c6 mit ciia Cu”" cac chét co chira cac nhom sau:

—CO—NH—; —CS—NH— ;—ﬁ—NHz
| R

s& phan tng cho hop chit c6 mau tim.

Nguyén tic: Trong phan tir protein ¢ mit nhom - CO - NH - nén c6 thé tao
phtre biure v6i Cu* trong méi trudng kiém. Co ché phan tmg c6 thé trinh bay nhu sau:
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R, Ry
| | O
H2N—(|:H—ﬁ—NH—CH—ﬁ—NH—ﬁ:H—(‘:'—NH—CH—C(/
R, 0 R; OH
HG bién
R, Ry
| | )
H2N—C|H—C|J=N—CH—(|2=N—(|2H—C|=N—CH—C</
R, OH OH R; OH OH
2NaOH
Cu(OH),
_ R _
[
(|:—o\ /o (|:H— X
Rl_(fH A ﬁ_o 2Na' + 2H,0
NH; ITI
_\/C—CH—R4

Hoéa chit

- Dung dich NaOH 10%
- Dung dich CuS0O,40,2%
Tién hanh thi nghigm

Dung 1 6ng nghiém cho 2 mL dung dich long trang tring +1 mL dung dich

NaOH 10% + 2 giot CuSO4 0,2%. Lic k¥ - Ghi nhan két qua.

5.3.2. Phan wng Nynhydrin

Nguyén tic: Dung dich protein hay acid amin khi dun néng véi dung dich

nynhydrin 2% s€ cho mau xanh tim hodc mau vang (461 vé1 acid amin prolin).

Nynhydrin la mot chat oxy hoa nén cé thé tao phan (mg carbonyl hoa acid amin
vo1 nude dé cudi cung cho ra CO,, NH; va ald@hyde. Nynhydrin bi khir tao thanh lai
tac dung véi NH; vira dugce phong thich ra va két hop véi 1 phan tor nynhydrin thtr hai

tao thanh san pham ngung két mau xanh tim.

Phuong trinh phan tng dugc trinh bay nhu sau:
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Giai doan khi amin héa va khit carboxyl :

I I
Il\THz C\ /OH o c\ ol
R—CH—COOH + < —=2~» R—CHO+ NH; + CO, + c<
¢ OH C/ H
[ [
(0] (0]
Nynhi/ld’rm Nynhydrin-khi
oxyhoa
Giai doan tao phifc mau :
I
CIOH H) LH HO! C
VAR SN N/
< - - J_r____yc\ __3H0
¢ H N HO! ¢
lcl) I
I
g ) .
N=—C
\ \ +NHj; \ _
/C\ ﬁ > C—N—C
H
it o || I
g
Phiic mau xanh tim
Hoa chat

- Dung dich nynhydrin 2% trong acetone

- Dung dich acid amin 0,1%

- Dung dich proline 0,1%

Tién hanh thi nghiém:

Dung 3 dng nghiém, cho vao mdi 6ng cac hoa chét theo bang sau:

Ong nghiém 1 2 3
Dung dich
Long tring tring ImL 0 0
Acid amin 0,1% 0 ImL 0
Proline 0,1% 0 0 ImL
Nynhydrin 2% I mL ImL ImL

Lic déu cac 6ng nghiém, dem dun cach thuy. Ghi nhan két qua.

5.4.SU KET TUA PROTEIN
Nguyén tic

Dung dich keo protein bén viing do céac tiéu phan protein mang 16p 4o nudc bi
ngan cach nhau va do su tich di¢n cung dau nén chung day nhau. Néu lam mat mot
trong hai y€u t0 trén thi s€ dan t&i1 su ket tua cac ti€u phan protein do.

40



Giao Trinh Thuc T,c,ip Sinh Hoa . )

a. Lam mat 16p 4o nudc bang cach: thém céac chat di¢n gidi hoac khir nudc nhu
NaCl, (NH,4),SO,, alcol, aceton...

b. Trung hoa dién tich cta protein bang cach:

- Thém chét dién giai nhu NaCl, (NH,),SOs...

- Hoic dua pH ctia méi trudong chtra protein vé gan diém dang dién pl cua
protein.

~ Ngoai ra khi lam bién tinh protein bang nhiét d cao hay dudi tac dung cua cac

chat nhu acid, kiém manh hodc mudi cta kim loai ndng... cling dan td1 két tha protein.

Hod chit

- (NH,),SO, tinh thé

- Dung dich (NH,4),SO,4bao hoa

- H,SO, dam dac

- NaOH dam dac

- Dung dich acid sulfosalicilic 10%

- Dung dich NaCl 30% bao hoa

5.4.1. Su két tiia thuin nghich (Phwong phap thau nhin protein)

Dinh nghia: Sy két tua thuan nghich 13 sau khi két tua, protein két tiia ¢6 thé lai
dugc hoa tan tr¢ lai trong dung mdi thich hop. Trong sy két tua thuén nghich, protein
van gilt dugc céc tinh chat 1y hoa hoc va sinh hoc.

’ Céc chat NaCl, (NH,4),SO,, dung méi hitu co (ether, alcol, aceton...) c6 thé gay
két tua thuan nghich protein.

Tién hanh thi nghiém

Dung 1 éng nghiém ldy 4 mL dung dich long trang trimg, thém 4 mL dung dich
(NH,),SO, bido hoa. Lic déu, loc két tua qua gidy loc.

+ Phan tiia dem hoa tan bang dung dich NaCl 30% bao hoa. Nhan xét. Két luan.

+ Phén nuéc duge thém tiép (NH,),SOy tinh the t6i khi bdo hoa (nghia la
(NH4),SO4 tinh thé khong tan nira thi ngung). Loc bo phan tua, dung dich qua giay loc
dem thuc hién phan tng biuret. Nhan xét va giai thich qua lan taa thir 2 va két luan.

5.4.2. Su két tiia bat thuén nghich (bién tinh protein)

Dinh nghia: Sy két tia bét thuan nghich protein thuong lién quan dén sy bién
tinh protein hay ndi cach khac, cau trac khong gian 2, 3, 4 cta phan tir protein bi pha
v& vinh vién, khong tai 1ap du & diéu kién nao. Cac yéu to giy tiia khong thuan nghich
thuong 1a acid hiru co (trichloroacetic, acid sulfosalycilic...), acid vo co dam déc
(H,SO4, HCI, HNO:;...), mudi kim loai ndng, nhiét do...

a. Két tia b?lng nhiét d¢

Phan 16n cac protein bi két tia khi dun nong, tuy thudc vao ban chét va do bén
ma no s€ b1 két tua bat thuan nghich (bién, tinh) & mdt nhi¢t do nhat dinh. Thi du:
Protein trirmg bi tia ¢ nhiét d§ 80 - 90°C, ciu tric khong gian bac 2,3,4 bi pha v tai
nhiét do nay.

Cho vao 6ng nghiém 2 mL dung dich long tréng‘trtrng. Bun cach thuy 20 phut,
thém vao 2 mL dung dich NaCl 30% béo hoa. Khudy déu. Quan sat su hoa tan cua két
taa. Nhan xét - K&t luan.
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b. Két tiia protein bang acid hiru co

Cho vao 6ng nghiém kho 2mL dung dich 10ng tring trang, thém 5-8 giot acid
sulfosalycilic 10%. Lac déu, sau d6 loc liy két tia. Phan tia thém 2 mL dung dich
NaCl 30% bdo hoa. Lic déu, quan sat su hoa tan cua két tia. Nhan xét, két luan.

c. Ket tiia bang acid vo6 co manh

H,SO Dung dich H,SO > Thuic hién
29Uy gda 2204, ia tan ra Trung hoa i

pH = pl cdtia  pH= pl bing NaOH phan ting Biure

1 ml dd tring

Cho 1mL dung dich long tring trimg vao Ong nghiém, nho tir tir ting giot
H,SO, dam dac vao cho dén khi théiy Xuét hién két tua. Tiép tuc cho H,SO, dam dac
dén khi tia tan. Pem trung hoa dung dich trén bang NaOH dam dic va thir phan ng
Biuret. Quan sat hién twong, giai thich cach tién hanh va két luan.

5.5. PINH LUONG PROTEIN BANG PHUONG PHAP QUANG PHO
5.5.1. Khai quat

Mot trong nhing ky thuat phan tich hiéu qua nhit trong sinh hoa 1a phuong
phap phan tich so mau. Trong phuong phap nay, nong do cua hop chat mau dugc xac
dinh bang cach do cuong do mau cua dung dich chira hop chat mau do.

Phuong phap so mau 1a mot phan cta phuong phap quang phé hap thu, mot
trong cac phuong phap quang hoc. Cac phuong phap do quang pho thuong duge do
trong dai budc song tur 220- 800 nm. Dai quang phd nay dugc chia ra:

- Vung tu ngoai (UV- ultra violet): 200 nm < A <400 nm

- Viing kha kién (VIS- visible): 400 nm < A< 800 nm

- Ving hong ngoai (IR- infrared): A > 800 nm

Anh sang c6 budc song trong viung kha kién (4nh sang tring) thuong duoc dung
trong phuong phdp so mau.

’ Khi cho anh sang t’re“'mg di qua dung dich mau, mot sé budc soéng anh sang s€ bi
hap thy (tuy theo ban chat dung dich), trong khi nhimg budc song khac thi gan nhu
khong bi hap thy. Mau cua dung dich ma ta quan sat duoc 1a mau cta nhimg budc
song khong bi hap thu. Su lién hé gitra mau dung dich va anh sang bi hap thu duogc
trinh bay ¢ bang 4.1 sau:

Bang 4.1: Tinh chat mau dung dich trong ving 4nh sang tring

An'h sang Anh sang hap thu Anh sang khong Mau cua dung
trang toi hap thu dich
Vang & xanh da troi bo bo
Do, vang & Xanh da troi b6 vang Da cam

xanh da troi Xanh da tro1 & do Vang Vang

Do Vang & xanh da troi Xanh 14 cay

Do & vang Xanh da troi Xanh da troi
Vang Xanh da tro1 & do Tim
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Cuodng d6 mau ctia dung dich ¢6 thé duge xéac dinh bang cach do cuong do dnh
sang hap thu boi hop chat mau cé trong dung dich.
~ Cudng d0 mau cua chat hap thu ti 18 v&i cuong do chat d6 trong dung dich, vi
thé ta c6 thé 4p dung phuong phép do cuong d§ mau trong phuong phap phan tich
dinh luong.

5.5.2. Dinh ludt Lambert- Beer

Khi phiéu mot chum tia sang don sdc co bude song A, cuong do Iy qua mot dung
dich c6 chiéu day 16p dung dich 1, nong d6 C. Ta co:

Cuong d6 tia anh sang toi bang téng cuong do anh sang bi hap thy, 4nh sang bi
phéan xa va cuong d¢ anh sang di ra khoi dung dich (cuong dg tia 16).

L=+, +1
Véi:

- Ip : Cuong d9 tia anh sang téi

- I: Cudng do anh sang bi hip thu

- Ip: Cuong do anh sdng phan xa

- I: Cuong do tia 16
Vi luong anh sang phan xa rat nho, ¢6 thé bo qua, nén ta co:

Ly=I,+1

Dinh luat Lambert- Beer mé ta mdi lién hé gilra cac yéu tb trén nhu sau:

“Khi danh sang don sdc di qua dung dich chira chdrt‘hdrp thu, cuong do danh
sang bi hap thu sé phu thuoc vao nong do dung dich va chiéu dai cua duong truyén
anh sang qua dung dich”.

log Iy/I)=¢exCx1
Trong do:

- Iy : Cuong do tia anh sang toi

- I: Cuong do tia 16

- &: hé s hap thy phan tur

- C: Nong d6 dung dich

- I: chidu dai cua duong truyén anh sang qua dung dich (cm)

Gia tri log(I/T) dugc goi 1a dd hip thu (A - absorbance) hay mat do quang (OD
- optical density).

0 Cy C (mg/mL)
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Trong cung mot diéu kién, khi € va 1 khong d6i, thi d6 hap thu sé ti 16 thudn voi
néng dd chit mau. Vi vay ta cé thé xay dung dudng chuin su phu thudc ciaa do hép
thu vao néng do dung dich chuan. Tur d6 ta ¢ thé xac dinh duoc néng do cua dung
dich protein can phan tich khi biét duoc do hap thu cia dung dich nay. Puong chuin
dugc xay dung bang su phy thudc cua gia tri do hap thu theo ndng d6 dung dich.

Thong thuong, dé co két qua phén tich véi do chinh xac cao, nguoi ta chon diéu
kién sao cho d6 hap thu ndm trong khoang 0,1 — 1, tot nhat 1a tir 0,2 — 0,5.

5.5.3. Phwong phap dinh lwgng protein theo phdn wrng biuret
Nguyén tic
Trong méi truong kiém, cac hop chat ¢ chira nhom —CO-NH-, -CS-NH-, -
C(NH)NH; s& c6 phan tng v6i Cu”” tao hop chét phirc mau tim.
_ Trong thi nghiém nay, protein dugc cho phan Ung véi Cu*" trong moi truong
kiém d¢ tao phirc mau tim; cuong d¢ mau ti 1¢ voi néng do protein trong dung dich.
Do do ta co6 thé dinh lugng protein theo phuong phap so mau & budc song 550 nm.

Vit ligu-Thudc thir
a. Dung dich protein chuén:

Dung dich albumin huyét thanh bo (BSA — bovine serum albumin) 20 mg/mL
pha trong dung dich NaCl 0,9 %.

b. Dung dich 1ong tring trirg (dung dich phén tich)

Can chinh xac khoang 4g long trang trimg, cho vao binh dinh muc 50 mL.
Dung dd NaCl 0,9% dua 1én dén vach.
c. Thudc thir Biuret

- CU.SO45H20 1,5g
- K, Na tartrat 6g
- NaOH 30g

(Pha trong 1lit dung dich)

Tién hanh
a. Chuén bi diy dung dich protein chuén

Chuan bi day dung dich protein chuan c6 nong do ting dan tir 0 — 20 mg/mL tir
dung dich protein goc (BSA 20 mg/mL)

Ong nghiém 1 (23 |4|5]|6
Nong d6 dung dich(mg/mL) | 0 | 4 | 8 | 12 | 16 | 20
Thé tich dd protein chun (uL) | 0 | 100 | 200 | 300 | 400 | 500
Thé tich dd NaCl 0,9% (uL) | 500 | 400 | 300 | 200 | 100 | 0
Thé tich nuée cat (mL) 1|1 |1 1|1 |1
Thubc thtr Biuret (mL) 3,5!35(35(35(3,5]3.5
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b. Chuan bi dung dich phéan tich:
Cho vao 6ng nghiém:

- 500 pL dung dich protein tring (dung dich phan tich)

- 1 mL nuéc cat

- 3,5 mL thudc thir biuret

Sau khi qhuén bi cac dung dich trén, lac déu, dé yén 20 phut. Quan sat day dung
dich va do d6 hap thu & budc séng 550 nm.

V& do thi biéu dién su phu thudc cta d hap thu A vao nong do dung dich
protein chuan.

Tu gia tri do hép thu cua dung dich phan tich, c6 thé suy ra néng do protein
trong mau dya vao duong chuan.

Tinh két qua:

Tir két qua doc dugc trén may, ta xac dinh dugc néng do protein trimg trong
dung dich phan tich: » mg/mL.
Ham luong protein trong 10ng tring trimg duoc tinh theo cong thirc sau:

C (mg/100g) = (50 x » x 100)/a
Trong do:

+: ndng do protein trang trong dung dich phan tich doc duoc trén may
(mg/mL).
a: s6 gam long tring trimg dem phan tich.

5.5.4. Dinh lugng protein theo phwong phap Lowry

Nguyén tic

Co s¢ cua viée dinh lugng protein theo phuong phap Lowry la dwa vao phan
Ung mau cua protein voi thudce thir Folin tao thanh phirc chat ¢6 mau xanh hap thu cyuc
dai ¢ budc song 750nm. Cuong do mau cua dung dich ti I¢ thuan véi nong do protein.

Phuong phéap nay c6 d6 nhay cao, cho phép xac dinh dung dich mau chira vai
chuc microgam protein.

Hod chit

- Dung dich BSA chuan 200pg/mL pha trong dung dich NaCl 0,9%.

- Dung dich A: Na,COj; 2% trong NaOH 0,1N

- Dung dich B: CuSO, 0,5% trong kali natri tartrat 1%

- Dung dich C: Pha dung dich A va B theo ti 18 thé tich 49:1 truéc khi dung.

- Thubc thir Folin 1N:

+ Natri tungstate (Na, WO,4.2H,0): 100g

+ Natri molypdate (Na,Mo0O,4.2H,0): 25¢g

+ Nudc cét: 700mL
Cho vao binh ciu dun cho tan roi bo sung thém:

+ Acid phosphoric 85%: 50mL

+ Acid chlohydric dam déc: 100mL
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Pun s61 hon hop trong Ong sinh han trong 10 gio. Dung dich tré thanh mau
vang hay xanh 14 cay tham. Tiép tuc cho thém:

+ Liti sulphate LiSOy: 150g
+ Brom: 5 giot
+ Nudc cat: 50mL

Dun sdi trong 15 phat. Dung dich thu duge c6 mau vang sang. Néu dung dich
c6 mau xanh thi phai xtr ly v41 brom lan thir hai. Sau khi lam ngui thém nudc cat dén
1 lit.

Xéc dinh lai ndng do thudc thir Folin bang cach chuan do véi NaOH 1IN véi chi
thi phenolphtalein. Chtra dung dich trong chai nau, bado quan trong ta lanh.

Tién hanh
a. Chuén bj day dung dich protein chuén

Chuan bi ddy dung dich protein chuan c6 nong d6 ting dan tir 0 — 200 pg/mL tir
dung dich protein gdc (BSA 200 pg/mL), sau d6 cho thém cic hoa chat vao 6 dng
nghiém theo bang sau:

Ong nghiém 1 2 3 4 5 6
Nong d¢ dung dich (ug/mL) 0 40 80 120 | 160 | 200
Thé tich dd protein chudn (uL) | 0 | 100 | 200 | 300 | 400 | 500

Thé tich dd NaCl 0,9% (uL) 500 | 400 | 300 | 200 | 100 | O
Thé tich dung dich C (mL) 2,5 | 2,5 |25 25 | 25 | 25
Thudc thir Folin (uL) 250 | 250 | 250 | 250 | 250 | 250

b. Chuén bi dung dich phan tich:
Cho vao dng nghiém:

- 1000 pL dd dung dich phan tich (Tinh toan sao cho ndng do protein trong
dung dich tir 20 —200 pg/mL)

-4 mL dung dich C

- 0,5 mL thuéc thtr Folin

Sau khi chuéq bi cac dung dich trén, lac déu, dé yén trong 30. Quan sat day
dung dich va do do hap thu ¢ budc song 750 nm.

V& do thi biéu dién sy phu thuoc cta do hap thu A vao nong do dung dich
protein chuan.

Tu gia tri do héap thu cta dung dich phén tich, c6 thé suy ra nong do protein
trong mau phan tich dya vao duong chuan.

5.6. PINH LUQNG PROTEIN TONG SO THEO PHUONG PHAP KJELDAHL
Nguyén tic
Khi dun s,c“)i lau mau vat cé chira ,nitrogen (dam) trong H,SO, dam dac voi su
hién dién cua chat xtc téq thich hop thi tat ca cac hop chat hitu co bi oxy hdéa con NH;
duoc giai phong ra lién két voi H,SO,4tao thanh (NH),SO,.
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H,SO, dd
e

o (NH:SO,
uc tac,

Hop chat chia N

Ta c6 thé xac dinh luong dam nay khi cho ching tac dung vi NaOH, ching s&
duoc 16i cubn bang hoi nudc va dugc cit qua binh himg c6 chira dung dich acid
sulfuaric ( H,SO4) hay acid boric va hdn hop thudc thir.

(NH4)2SO4 +2 NaOH =2 NH4OH + Nast4

(0]
NHsOH —Lbt » NH; + H20

NH; + H,SO, > (NH4),SO,
HOélC NH3 +4H3BO3 > (NH4)2B407

Sau d6 dinh lugng amoni tetraborate tao thanh bﬁng dung dich H,SO,4 0,005N
theo phan ng sau :

(NH4)2B4O7 + HzSO4 + 5H20 > (NH4)2SO4 + 4H3BO3

Héa chit va dung cu
* Dung cu

- May cat dam ban tu dong Gerhardt

- Hé thdng v6 co hoa Gerhardt

- Binh Kjeldahl 250 mL

- Cac dung cu thuy tinh thong thuong trong phong thi nghiém
* Héa chat

- Dung dich NaOH 10% - K,SO,

- Dung dich H,SO, 0.01 N - CuSOq,

- Dung dich acid boric 2% - Selenium
- H,SO, dam dac

- Dung dich bromoncresol green va methyl do trong alcol

Tién hanh
a. Su vo co hoa

Can chinh xac 1 gam mau vat da nghién nhuyén hay 1 mL (néu miu vat ¢ dang
dung dich), chuyén mau vat da can vao binh Kjeldahl c6 thé tich 50-100mL, sau do
thém 5 mL H,SO4 dam dac. D€ rut ngan thoi gian vo co hoa, ta thém vao binh mot
lugng chat xuc tac can thiét 1a 0,5 gam. Hon hop chat xic tac nay gom K,SO,4: CuSOy:
Se (100:10:1).

Sau khi cho ch?}t xuc tac vao binh, dem dun s61 trong may vo6 co hoa Gerhardt
dé duoc ndi voi hé thong hap thu khi doc cho dén khi dung dich trong binh Kjeldahl
trong sudt. D€ ngudi, ta kiém tra ket thic sy vo co hoa bang cach cho vao binh mot
lugng nho nude cat (thuong bang binh tia) roi lac nhe trdng thanh binh, thay khong
con nhirng hat mui den i t1 la dugc. Néu con ta phai dun tiép tuc cho dén hét.
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Luwu y: Khi vd co hda ta can thyc hi¢n vdi 3 binh thir that (c6 mau vat) va 3
binh thir khong (khong c6 mau vat).
b. Cat dam

Sau khi v6 co hoa két thuc, mau duoc dem cat dam trong may cAt ban tu dong
Gerhardt.

Chuén bi, may: cam dién, bat may, man hinh s€ pién 1én chir “H”, m& vo1 nudc
lam lanh, chd dén khi man hinh hién chit “P”, may da san sang lam viéc.

Cho 20 mL acid boric 2% vao binh tam giac 100 mL, thém 2 giot thude tha, 1ap
vao vi tri himg mau trén mdy. Chu y nhing ngép o6ng vao dung dich.

Lép 6ng Kjeldahl chira mau da vo co hoa vao hé théng.

Cai dit chuong trinh cho may nhu sau:

- Nhan RESET

- Nhan PROGRAM

- Step 1: 01 (Ung v61 10 mL NaOH 40%)

- Nhdn PROGRAM

- Step 2: 05 (&ng véi thot gian phan img 1a 5 giay)

- Nhan PROGRAM

- Step 3: 300 (trng v&i thoi gian syuc hoi nude 1a 5 phut)

- Nhdn PROGRAM

- Step 4: 60 (ing v6i hidu sudt lam viéc cua may)

- Nhian PROGRAM & duoc man hinh véi chit “P”.

- Cho méy chay bang cach nhan nat RUN

Két, thuc mot lan thi nghiém man hinh s& hién 1én chit “End”, ta thay dng phan

ung méi va tiép tuc nhan RUN.

c. Pinh phan

LAy binh tam giac ra khoi may sau khi da trang nudc cat dé 1ay hét mau bam

trén ong. Pinh phan bang dung dich H,S0, 0,IN cho dén khi dung dich chuyén tir mau
xanh 14 sang mau hdong nhat. Poc thé tich trén buret.

Cdch tinh két qua:
* Mau rdn:
Ham lugng nito (gam) co trong 100 gam mau dugc tinh theo cong thic sau:
(a-b) X Nypagos x 1,4
m

N% =

Trong do:
- a: thé tich dung dich H,SO, chuan ding chuan d6 mau that (mL)
- b: thé tich dung dich H,SO4 chuan dung chuan d6 mau d6i chimg (mL)
- Ni2so4 - N@)ng do duong luong cua dung dich acid chuin
- m: Khdi lwong mau dem phan tich (g)
* Mau Iong:
Ham luong nito (gam) c6 trong 1 lit mau duoc tinh theo cong thire sau:
(a-b) x Nyogos x 1,4
A%

N% =
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Trong do:
- a: thé tich dung dich H,SO, chuan ding chuan d6 mau that (mL)
- b: thé tich dung dich H,SO4 chuan dung chuan d6 mau d6i chimg (mL)
- Ni2so4 - N@)ng do duong luong cua dung dich acid chuin
- V: thé tich mau dem phén tich (mL)
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CHUONG 6. KHAO SAT ENZYME

6.1. KHAI QUAT

Enzyme 1a nhirng chit c6 ban chit 1a protein, dong vai trd 13 cht xuc tac sinh
hoc, xuc tac cho cac phan g sinh hda xay ra trong co thé. Enzyme c6 tinh dac hi¢u
cao va co6 hiéu luc xuc tac 16n.

Enzyme c6 trong té bao cta cac co thé séng, nho sy hién dién cua enzyme ma
cac phan tng sinh hoa trong co thé xdy ra rat nhanh, nhay & di€u kién sinh 1y binh
thuong cua co thé song.

6.2. KHAO SAT HOAT TiNH CUA ENZYME AMYLASE TU MAM LUA
6.2.1. H¢ enzyme amylase

Amylase 13 hé enzyme rat pho bién trong thé gi6i sinh vat.

Cac enzyme nay thuoc nhom cac enzyme thuy phan (hydrolase), chuyén xuc tac
su phan gidi cac lién két glycoside trong phan tir polysaccharide v4i sy tham gia cua
nudc.

- Co chat tac dung cua amylase 13 tinh bot va glycogen.

- San pham cua sy thiy phan do amylase xuc tac 1 cac thanh phan don gian
hon nhu dextrin, maltose, glucose.

- Enzyme amylase c6 tur nhiéu nguck)n’ nhu: trong nude bot, trong dich ti€u hoa
cua nguoi va dong vat, trong hat ndy mam, nam moc, nam men va vi khuan.

- Tuy theo tinh chat va kha ning tac dung, ngudi ta phan biét: a- amylase, f -
amylase va y- amylase.

a - Amylase (EC 3.2.1.1)
~ - Khong chi thuy phan hé tinh bot ma n6 thity phan ca hat tinh bot nguyén, song
vo1 toc do rat cham.
- Co kha nang phan cit cac lién két 1-4 glycoside nam & phia trong phan tir co
chat (tinh bot, glycogen) mot cach ngau nhién.

- San pham cia sy thily phéan tinh bot nho a-Amylase la cac dextrin c6 phan tir
lugng thap (khong c6 mau véi iod), mot it maltose va rat it glucose.

- pH t6i thich cho a-amylase mam laa 1a 5,3

- Nhiét d¢ tdi thich: 58-60°C

- a-Amylase dugc hoat hoa boi Ca®", CI' va bi trc ché bai Cu*", Ag’, Hg2+.

B - Amylase (EC 3.2.1.2)

- Chi thiy phan manh mé& hd tinh bot, cu thé B-amylase phan giai 100%
amylose thanh maltose va 54-58% amylopectin.

- C6 kha nang phan cét’ lién két o-1-4 glycoside tir cac dau khong khur cua cac
nhdnh ngoai cung, sy phan cat s€ dung lai ¢ 1 vung gan nhanh (lién két 1-6) trong
phan tir amylopectin.

- pH tbi thich 4,5

- Nhiét d9 téi thich: 50°C

- B- Amylase duoc kich thich bdi Na®, bi @tc ché boi Cu®’, Hg™", urea,
1odoacetamide, iod, ozon.
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Y - Amylase (EC 3.2.1.3)

- Co kha nang xuc tac thuy phan ca lién két a-1-4 13n a-1-6 glycoside tuan tir
tung goc glucose.

- San pham thity phan 1a glucose.

- pH tdi thich 14 3,5 - 5,5

- Chét kich thich y-Amylase 12 Ca*", Na*, CI" va chat tc ché 1a Cu®", Hg*".

- Kém bén duéi tac dung cua rugu ethylic, aceton.

Trong bai thi nghiém ching ta dung phirc h¢ amylase cua mam lua dé khao sat
su thuy phan dung dich ho tinh bét.

6.2.2. Sy tao mau giira iod véi tinh bdt va cac chuyén hoéa ciia tinh bot khi thiy
phén bing amylase

Phtrc hé amylase cia mam lGa c6 kha ning thity phan tinh bot 1an lugt thanh
cac san pham sau: Tinh bot (mau xanh véi iod) — Amylodextrin (mau tim véi iod),
Erythrodextrin (mau tim dé voi iod) — Acrodextrin (khong két hop voi iod nén khong
cho mau) — Maltodextrin (khong két hop vai iod) — Maltose va glucose (khong két
hop véi iod).

Dua vao sy bién d6i mau nay dén khi san pham thuy phan khong cho mau véi
iod, ta co thé két luan phan tmg thily phan da két thuc.

Héa chit

- Ho tinh bot 1%

- Dung dich dém pH tur 2-8
- Dung dich iod 1%

- Dung dich CuSO, 2%

- Dung dich CaCl, 1%

6.2.3. Ly trich va khao sat hoat tinh twong dbi ciia amylase mam lna
6.2.3.1. Ly trich amylase

Dung khoang 100 hat la ndy mam cho vao cdi s, nghién nhuyén voi 3-5mL
nude cat. Tiép tuc nghién va thém dan dén hét 50 mL nudc cat dé hoa tan enzyme. Loc
dung dich qua rdy bang gidy loc hodc ly tim 5.000-10.000 vong/phut trong 15 phut.
Thu dich loc cé chtra enzyme amylase. Giir lai dé tién hanh thi cac nghiém sau.

6.2.3.2. Khao sat hoat tinh twong ddi ciia dich chiét amylase mam lia

Dung dich amylase thu duoc thudng c6 hoat tinh xtc tac it 6n dinh. N6 thay do6i
tuy theo vao di€u kién thi nghiém va cac yéu to moi truong. Do do ta can phai khao sat
hoat tinh twong do1 cua dung dich enzyme amylase va chon nong d¢ thich hgp cho cac
thi nghiém sau.
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Chuan bi dung dich thi nghiém theo bang sau:

Ong nghiém
1 2 3 4 5 6 7 8
Dune dich cho vao
HO tinh bt 1% (mL) 1 1 1 1 1 1 1 1
Nudc cat (mL) 04106 (081012 (14|16 |18
Dung dich dém pH 5 (mL) 2 2 2 2 2 2 2 2
Pé 6n dinh ¢ 50°C

Thé tich dich enzyme (mL) 16 | 141121008 |06 ]| 04 ] 0,2
Thoi gian két thuc thity phan

’ Sau khi pha xong dung Qich, on dinh nhiét do bé nude nong ¢ 50°C, sau do cho
cac ong nghi¢m tur 1 dén 4 vao 6n dinh 5 phut.

Hut 1,6 mL dich enzyme cho vao 6’ng 1, dong thot ghi nhan thoi diém d6. Dung
pipet loai 1 mL khuay nhe dung dich va lay ra 1 giot d€ thir mau vdi iod. Khi mau cua
dung dich iod khong thay doi thi su thiy phan tinh bot dugc coi 1a két thic. Ghi lai

thoi diém két thuc.

Lan luot tién hanh cac 6ng con lai twong tu nhu 6ng 1.

Luu y: Sau khi két thuc 6ng nghiém 1, 14y ra khoi bé nude nong ta dwa éng 5 vao on

dinh tiép tuc & 50°C.

- Ghi nhén tho1i gian, 1ap bang két qua, binh luan va vé dd thi.

- Chon thé tich enzyme & 6ng nghiém nao c6 thoi gian thay phan tinh bt trung
binh khong nhanh khong cham ( = 1 phut) cho cac thi nghiém ké tiép.

Luuy:

* Can lay dung dich chinh xac, tranh nham 14n.

* Ludn giit nhiét d6 6n dinh 50°C khi tién hanh thi nghiém.

6.2.4. Khio sat anh hwéng ciia ndong dd co chit Ién toc dd thiy giai ciia amylase
Chuén bi dung dich thi nghiém theo bang sau:

Ong nghiém
Dung dich cho vao 1 2 3 4 5 6 7
Nong d¢ tinh bot twong Gmg (mg/mL) | 2 3 4 5 6 7 8
HO tinh bdt 1% (mL) 0410608 1 [12]14]1,6
Nudc cat (mL) 16 (141121008 0,604
Dung dich dém pH 5 (mL) 2 2 2 2 2 2 2

Pé 6n dinh & 50°C

Thé tich dich enzyme (mL) Thé tich da chon ¢ thi nghiém 1
Thoi gian két thic thuy phan

Tién hanh thi nghiém twong tu nhu trén. Ghi nhan thoi gian, 1ap bang két qua, binh

luan va vé do thi.
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6.2.5. Khao sat anh huéng cia pH 1én toc do thuy giai cua amylase

Enzyme rat nhay vé6i su thay doi cua pH moi truong, moi enzyme chi hoat dong
manh nhit & mot vung pH xéc dinh, goi 1a pH tbi thich.

Chuan bi dung dich thi nghiém theo bang sau:

Ong nghiém

Dung dich cho vao

H0 tinh bot 1% (mL) 1 1 1 1 1 1 1

Nudc cat (mL) 1 1 1 1 1 1 1

Gia tri dém pH 2 3 4 5 6 7 8

Thé tich dung dich dém pH (mL) 2 2 2 2 2 2 2
Dé 6n dinh ¢ 50°C

Thé tich dich enzyme (mL) Thé tich d3 chon & thi nghiém 1

Thoi gian két thic thuy phan

Luuy:

* Can 6n dinh céac ong nghiém 3, 4, 5 (tvong ng voi pH 4, 5, 6) trude ong 1,
2, 6, 7. Ghi nhan thoi gian két thiic phan (mg thily phan ctia mdi ong nghiém.

* Lap bang két qua, vé& db thi va nhan xét.

6.2.6. Khio sat anh hwéng ciia chét hoat hoa va chit e ché

Chét hoat hoa 1a nhimng chat co tac dung lam cho enzyme tir trang thai khong
hoat dong tr¢ thanh hoat dong, tir hoat dong yéu tré thanh hoat ~dong manh hon... Cac
chét hoat hoa thuong c6 ban chét hod hoc rat khac nhau: cc chit hiru co phc tap, cac
chat co tac dung phuc hdi nhitng nhém chirc ctia trung tam hoat dong enzyme, mot sb
cation, anion.

Chét (rc ché 1a chat c6 kha niang 1am yéu hodc 1am cham dirt hoan toan tac dung
ctia enzyme. Cac chat wrc ché c6 ban chat hoa hoc rat khac nhau c6 thé 1a cac ion kim
loai, hodc céac chat hiru co phtrc tap...

Sau day ta s€ khao sat nhiing anh hudng trén vo1 dung dich A (CaCly) va B
(CuSO,) 1a nhitng dung dich ¢ chtra sin mét s6 ion c6 kha ning gy kich thich hodc
trc ché sy xuc tac cua amylase. Cach pha dung dich dugc trinh bay trong bang sau:

Ong nghiém
Dung dich cho vao I 2 3
HO tinh b6t 1% (mL) 1 1 1
Nudc cat (mL) 1 0 0
Dung dich dém pH=5 (mL) 2 2 2
Chat gay anh huong A (mL) 0 1 0
Chat gay anh huéng B (mL) 0 0 1
Dé 6n dinh ¢ 50°C

Thé tich dich enzyme (mL) Thé tich d3 chon ¢ thi nghiém 1
Thoi gian két thic thuy phan

Ghi nhan thoi gian, nhan xét, két luan.
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6.3. KHAO SAT ENZYME UREASE TRONG BQT DAU NANH

Nguyén tic: Urease 1a enzyme c6 thé thiy giai urease theo phan ¢mg sau:
(NHz)zco + HQO —> (NH4)2CO3

Néu thém formol vao mdi truong, sé c6 phan tng tao thanh hexamethylene
tetramine va acid carbonic theo phan ing sau:

2 (NH4),CO; + 6 HCHO — (CHy)¢Ns + 6 H,O + H,CO;

Acid tao thanh c6 thé duoc dinh phan béng kiém va xac dinh lugng urea bi thuy
giai, tr d6 suy ra hoat tinh ctia enzyme urease.

Héa chit

- Dung dich N/20.

- Dung dich urea 2% (w/v).

- Formol trung hoa.

- Dung dich urease: Khudy 3 gam bot dau nanh trong 100 mL nudce cat. Pé yén
trong 15 phut. Nudc ¢ trén chira nhi€u urease. Pem loc thu lay dich loc.

- Dung dich phenolphtalein 1% trong alcol.
Tién hanh
Chuan bi cc 6ng nghiém theo bang sau:

Ong nghiém
Thé tich dung dich urea 2% (mL)

Thé tich dung dich enzyme urease (mL)

S |lDnm | wn | —
D [ S| | DN

Thé tich dd enzyme urease da dun soi (mL)

U cac ong nghiém trén trong nuace am & 40°C trong 20 phuat. Cho vao mdi ong 5
mL formol da dugc trung hoa, lic deu trong vai phut. Lan lugt cho cac dung dich trong
6ng ra binh tam giac 100 mL, trang 6ng v&i mot it nude cat. Pinh phan H,CO;5 dugc
giai phong ra bang dung dich NaOH N/20 véi phenolphtalein lam chi thi mau.

Két qua

Hoat tinh enzyme urease dugc biéu thi bang s6 mol urea bj thuy giai boi luong
enzyme cé trong 1 gam bot dau nanh trong thoi gian 1 phit & 40°C, hoat tinh dugc tinh
theo cong thurc sau:

(Vi-Vy))xA

20x103X2xtxaxm

mol/ g/ phit

Trong do:
- V1: S6 mL NaOH N/20 dung dinh phan éng 1
- V,: S6 mL NaOH N/20 dung dinh phan dng 2
- a: Thé tich enzyme cho vao mdi ong (mL)
- A: Tong thé tich enzyme thu duoc tir m gam bot dau nanh (mL)
- t: Thot gian thuy phan (phut)
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6.4. ENZYME HOA NAU
6.4.1. Khai quat vé phan @ng héa nau
C6 4 loai phan tmg hoa nau trong san pham tir thyc vat 1 phan Gmg Maillard, su
caramel ho4, su oxi hod acid ascorbic va phan tmg hod niu do enzyme. Trong phan
g hoa nau do enzyme thi cac hop chat phenol thuc vat thuong duoc tao thanh sau
khi thu hoach rau qua, do thuc vat bi ton thuong vé vat 1y hodc do qua trinh ché bién.
Thuc vt chira cac enzyme oxy hoa khic nhau va ching tao ra sy chuyén hoa
céc hop chat phenol ciing khic nhau. O day dé cap dén hai enzyme quan trong trong
phan tmg hda nau la enzyme polyphenol oxidase (EC 1.10.3.1) va enzyme peroxidase
(POD) (EC 1.11.1.7).

6.4.1.1. Enzyme polyphenol oxidase

Enzyme polyphenol oxidase hay phenolase ton tai ¢ hai dang tu do va lién két
rat hoat dong, trong do6 chu yéu & dang lién két. Enzyme polyphenol oxidase chiu trach
nhiém khoi dau phan Gmg hoa nau. Phan tung duoc thyc hién khi c6 nhom ngoai cua
dong va oxygen, dong c6 thé 1a hoa trj I trong truong hop phenolase ctia nAm hay hoa
tr1 II trong truong hop cua khoai tdy. Enzyme polyphenol oxidase c6 khoang hoat
dong & pH 5 - 7 va bi bt hoat hoan toan khi pH thap hon 3.

* Co  ché phén ting

Phenolase
¥ RN
CH, +0 HO CH, +0 (0) CH,

Q ~CH-COOH—> JCHCOOH —— ~CH-COOH

HO NHZ Chijm HO NH2 Nhanh O NH2
: PR ) 2
Tyrosine Dopa Dopa Quinone
Nhanh

HO 0) +0 HO

m +Co, j:jflc -COOH <~ NC -COOH
HO NH ChOm (0) NH Nhanh HO NH
5,6-Dihydroxyindole Dopachrome Leuco Compound

Nhanh
+0
HN ‘ (0]
—>
m \ o)
Twong doi O N
Indole cham NH
5,6-Quinone
Melanin

Co ché phan iing héa néu do enzyme phenolase
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Phan mg hoa nau do enzyme it xdy ra & mo con nguyén vi co chat phenol va
enzyme phenolase bi tich rdi. Phan tmg hoa ndu xay ra nhanh chéng ¢ mit cit ngang
clia trai cAy va rau cai bdi sy oxy hoa phenol thanh orthoquinine va sau d6 chuyén
thanh céc hop chat mau hoic melanin.

Hai loai phan tng lién quan dén sy xuc tac phenolase 13 sy hydroxy hoa va oxy
hoa. Tyrosine va acid chlorogenic 1a hai co chat chinh ctia phenolase vi tbc d6 phan
mg cta chung xay ra twong ddi nhanh, bén canh dé con cac co chit khac nhu
catechol, acid caffeic , acid protocatechuic ...

Dbi voi phan Gng (1) tac chat 1a monophenol va dbi voi phan tng (2) tac chat 1a
diphenol. Theo sau phan tng (2) 1a su chuyén hydrogen dé tao thanh dopachrome
(acid 5,6-quinine indole-2-carboxylic) c6 mau dé. Dopachrome tao thanh chat melanin
mau nau boi phan tng polymer hoa.

Ciing nhu tyrosine, catechol 1a mot ortho diphenol, dé dang bi tin cong bai
enzyme phenolase.

OH (0]
OH 0]
+ [O] phenolase

Catechol O-Benzoquinone

Suw tao thanh o-quinone do phenolase

Su tao thanh quinon tuy thudc vao enzyme va oxygen. Khi phan ng nay xay
ra, cac phan g ti€p theo xay ra khong can c6 su hién dién ctuia phenolase hay oxygen.
Phan tmg dau tién 13 hydroxyl hoa o-quinone hay o-diphenol.

OH
OH 0 OH
OH O
" w () we
g OH
Catechol O-Benzoquinone Trihydrobenzen

Sw hydroxyl hoa o-quinone.

San pham trihydrobenzen tiép tuc phan tng véi o-quinine dé thanh lap
hydroxyl quinine.

OH 0 0] 0]
OH o o OH
+ — > hay
OH OH 0]
Phan vng thanh lap hydroxyquinone
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Hydroxyquinone xay ra sy da phan hoa tao thanh hop chat polymer mau nau do
va cudi cung xuat hién melanin mau nau.

6.4.1.2. Enzyme peroxidase

Enzyme peroxidase tdn tai & hai dang tu do va lién két, enzyme nay hién di¢n
trong nhiéu thuc vat, dong vat va vi sinh vat. Hoat tinh tuong ddi cua enzyme
peroxidase trong dich trich thd khong thay d6i khoang it nhat 1a 5 thang khi ¢ 4 C va
giam 2-3% trong 8 gid phan mg & 25 C. Enzyme peroxidase xtc tic sy oxy hoa cac
hop chat phenol thuc vat nhung khong st dung truc tiép duoc oxy phan tir cia khong
khi ma phai dwa vao su phan giai H,O, dé sir dung oxy nguyén ttr, oxy nguyén ttr di
chuyén dén phan tir chat nhan, chat thich hop 1a phéan tir hitu co guaiacol. Phan tng
nay xay ra nhanh khi c¢6 enzyme peroxidase. Pé khao sat hoat tinh twong ddi cua
enzyme peroxidase nguoi ta thuong dung guaiacol. Mot don vi guaiacol dugc dinh
nghia nhu lugng enzyme oxy héa 1 pmol cua guaiacol trong 1 phut & 25°C véi pH 7.
Enzyme POD xiic tdc phan ung giita guaiacol véi H,O, tao thanh hop chat
tetraguaiacol c6 mau tim nau. Dya vao cuong do mau ta xac dinh dugc hoat tinh tuong
dbi cua enzyme bang may do quang phd & bude song 470 nm.

Phan tmg cy thé nhu sau:

OCH; OCH;
OCH;
OH 0-0
Peroxidase
+ 4 H202 _— + 8 HzO
4Guaiacol
0-0
OCH; OCH;

Tetraguaiacol (tim nau)

Phan vng thanh ldp tetraguaiacol

San pham tetraguaiacol tao thanh sau phan tng xtc tic cta enzyme s& duogc
khao sat bai sy chuyén mau cta dung dich sang mau nau tim do sy oxy héa guaiacol.
Duéi su xtc tac cua peroxidase, guaiacol bj oxy hoa dan va mau tim nau ¢am déan theo
thoi gian. Néng dod tetraguaiacol dugc tao thanh thé hién qua cudong do mau cua dung
dich sau phan tng.

6.4.2. Khao sat hoat tinh twong di ciia enzyme héa niu
6.4.2.1. Khio sat hoat tinh twong d6i ciia enzyme polyphenol oxidase

* Trich enzyme polyphenol oxidase

Got sach vo khoai tay, rira sach va bao min, sau d6 can khoang 10 g roi cho vao
50 mL dung dich dém pH 6,8 (pha 100 mL dung dich dém phosphate 0,1 M trong 0,4g
NaF, chinh dén pH 6,8). Hon hop sau d6 dugc tron déu bang may lac va loc bang gidy
loc hoac ly tam lanh dé€ thu dugc dich trich enzyme. Cht y git mau k¥ trong nudce da
ltc thao tac.
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* Do hoat tinh twong doi ciia enzyme polyphenol oxidase

Cho vao cuvette 2,5 mL dung dich DOPA 4mM (DOPA: 3,4-dihydro-L
phenylalanine trong dém phosphate pH 6,8) (c6 thé dung tyrosine) sau d6 cho thém 0,5
mL dich trich enzyme va quan sat phan ng héa nau & 37 C bang cach do d6 hap thy
v6i may quang phd ¢ 475 nm trong 2 phit.

Chii y: C6 thé dung cac vat liéu khac dé so sanh vé hoat tinh cta enzyme hoa
nau trich tir khoai tay, hodc thay doi diéu kién xt 1y nhiét hoic pH dé danh gia hoat
tinh ctia enzyme nay.

6.4.2.2. Khio sat hoat tinh twong ddi ciia enzyme peroxidase
* Trich enzyme peroxidase

Hot sen sau khi da bdc vo va lay tdm sen s& duge mai min va can 10 ‘g pha trong
100 mL dung dich dém phosphate pH 6. Hoén hop sau d6 dugc tron déu bang may lac
va loc bang glay loc hodc ly tam lanh dé thu duoc dich trich enzyme.

* Do hoat tinh twong ddi ciia enzyme peroxidase

Phan ung hoa nau dugc thuc hién béng cach cho lan luot vao 6ng nghiém 2,8
mL dung dich dém phosphate pH 6, sau d6 cho thém 50 pL guaiacol 27 mM va 50 uL
H,0, 0,8%, 100 pL dich trich enzyme dugc cho vao sau cung dé quan sat phan tng
hoa ndu. Hoat tinh twong ddi ciia enzyme hoa nau POD dugc tinh bang toc do tao
thanh san pham tetraguaiacol c6 mau nau tim théng qua sy gia ting do hap thu sau mdi
phut dugc do bang may do quang phd & bude song 475 nm.

6.5. KHAO SAT HOAT TINH TUONG POI CUA ENZYME §-
CYANOALANINE SYNTHASE

Nam 1963, Blumenthal-Goldschmidt va cdng tac vién da mo ta su xuic tac cua
enzyme [-cyanoalanine synthase (CAS) (EC 4.4.1.9) lén phan Ung gilta L-cysteine va
HCN dé tao thanh B-cyanoalanine va H,S. Ngiy nay phan (mg nay dang dugc quan
tam nhu 14 phan (mg ciia qué trinh chuyén héa dam.

SH CN
I I
CH, CH,

I B-cyanoalanine I
H,N—CH—CO,H + HCN ————» H,N—CH— CO,H + H,S
synthase

L-cysteine B-cyanoalanine

6.5.1. Trich enzyme CAS

CAS c¢6 thé duoc trich dé dang tir lua va céc loai cady ho dau. Sau khi duoc
nghién min trong nito 1ong, 1 g vat liéu da nghién s& dugc trich bang 2,5 mL dung dich
tris buffer lanh 0,1 M (pH 8,5). Sau khi ly tdm 10000 g/ 10 phut, dung dich enzyme
thu duoc c6 thé san sang duoc dung cho sinh trac nghiém.

6.5.2. Khio sat hoat tinh twong di clia enzyme CAS

Pé khao sat hoat tinh tuong d6i ciia enzyme CAS, cho vao dng nghiém 0,2 mL
dich trich enzyme, roi thém vao 0,8 mL dung dich tris buffer (0,1 M, pH 8.5) chtra 25
mM sodium cyanide va 3 mM L-cysteine. Hén hop duoc ddy kin bang nip cao su
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mém, u va lic déu ¢ 35°C trong 30 phit. Hoat tinh cua enzyme dugc quan sat bang
phéan g hién mau xanh methylene. Sau khi H,S dugc phong thich tir L-cysteine, 100
uL N, N-dimethyl-p-phenylene diamine 20 mM trong HCI 7,2 N va 100 uL FeCl; 30
mM trong 1,2 N HCl dugc thém vao bang cach bom qua nip éng ‘nghiém. Mau cua
xanh methylene xudt hién do sy hién dién cua H,S dugce xac dinh bang may do quang
phd & budce song 650 nm, st dung Na,S 1am chat chuan.
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CHUONG 7. KHAO SAT ACID NUCLEIC

7.1. KHAI QUAT

Acid nucleic 1 cac polymer cta nhiéu mononucleotide két hop véi nhau bang
lién ket phosphodiester.

Acid nucleic gébm hai nhom 16n: Acid deoxyribonucleic (ADN) va acid
ribonucleic (ARN). ADN c¢6 khdi luwong phin tir 16n hon ARN, gém hai soi
polynucleotide xoén ngugc chiéu nhau nhd cac lién két hydro giita cac base nito. ARN
¢6 cau tao 1 sgi polynucleotide.

Acid nucleic 1a cac polyanion, d& hoa tan trong dung dich kiém hodc mudi
lodng, dya vao tinh chat nay dé chiét tach chung ra khoi cac nguon nguyén liéu sinh
vat. Dudi tac dung clia cac enzyme nuclease hoic dun néng acid nucleic véi acid, kiém
& nhiét do cao, acid nucleic bj thiy phan thanh cic mononucleotide. MOdi
mononucleotide duoc ciu tao gdm céc base nito, dudng pentose va acid phosphoric.

Base nito gdm hai loai: base nito purine (Adenine va Guanine), base nito
pyrimidine (Cytosine, Thymine va Uracil). Cac base nito 14 din xut ctia cac hop chat
vong thom, c6 kha niang hip thu anh sang & ving tir ngoai véi budc song tir 250nm
dén 280nm.

Puong pentose gom hai loai: ribose va deoxyribose. Cac phan tmg mau dic trung
cua ribose (phan ung orcinol) va deoxyribose (phan ing Feugel hodc diphenylamin), la
co s& dé phat hién ADN va ARN.

Trong té bao acid nucleic thuong duoc ket hop v6i protein dudi phue hop
nucleoprotein, nén trude khi ly trich acid nucleic can phai ding cac chat tay rira va cac
chét 1am bién tinh protein d¢ ADN hoic ARN dé dang phong thich ra méi trudng.

7.2. PHUONG PHAP LY TRiCH ACID NUCLEIC
7.2.1. Ly trich ADN tir té bao vi khuan

Nguyén tic

Phuong phép ly trich co ban gdm ba budc:

+ Pha v& mang té bio va mang nhan

+ Loai bo protein

+ Lam két tua acid nucleic

Héa chit

- Té bao vi khuan ( E.Coli hoic B.Subtilus)

- Dung dich mudi-EDTA ( NaCl 0,15M va EDTA 0,1M, pH = 8)
- Sodium dodecyl sulphate (SDS) 25%

- Dung dich lysozyme 10mg/mL

- Natri perchlorate SM

- Chloroform: isoamylic : 24:1

- Ethanol 95%

- Dung dich dém (NaCl 150mM va citrate 15mM, pH 7)
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Tién hanh

Nghién 2-3 gam té bao vi khuan trong 25 mL dung dich mudi- EDTA, thém vao
1 mL lysozyme va U & nhiét @ 37°C trong 30 phut. Sau d6 cho vao hdon hop trén 2 mL
SDS 25%, lac déu va dem dun cach thay & 60°C trong 10 phit.

Lam lanh hon hop dén nhiét do phong, thém vao 9 mL dung dich natri
perchlorate 5SM, sau d6 dan thém nuéc sao cho dat dén néng dd mudi 1M. Lic déu,
thém vao 1 thé tich chloroform- isoamyl alcol 24:1 bang véi thé tich dich chiét
(khoang 40-45mL). Lic déu hon hop trong 20-30 phut. Ly tdm dich huyén phu trong 5
phat véi tbe d6 13.000 vong/phut. Hat can than phan nudc ndi chira ADN & trén vao 1
ong nghiém khéc, cho vao thanh 6ng nghiém 2 lan thé tich ethanol 95%, ly tdm hon
hop 3000 vong/phut trong 10 phut .

Lay phan tia, tiép tuc cho vao 10 mL dung dich mudi - EDTA d¢ hoa tan tia,
rira lai 1 14n nita v6i chloroform- isoamyl alcol 24:1. Ly tdm lay phan nuéc ndi va két
tia 1 1an nira voi ethanol 95%. Liy phan taa chita ADN hoa tan trong 10 mL dung
dich mudi - citrate dé dung cho céc thi nghiém sau.

7.2.2. Ly trich ARN

Nguyén tic

‘ ARN khong bén nén dé bi phan huy boi cac ARNase. Do d6 khi ly trich ARN

can phai than trong, thao tac trong di€u kién vo trung, deo bao tay. Ly trich ARN gom
cac budc tuong tu nhu ly trich ADN.

Hod chit

- Men banh mi

- Phenol

- Ethanol tuyét dbi lanh

- Ethanol 70% lanh

- Kali acetate

- Nudc cit vo tring

Tién hanh

Can khoang 0,3 gam men banh mi trong ong eppendorf 2 mL. Rura sinh khéi té

bao bang cach huyén phu té bao voi 1,5mL nudc cat. Tron mau déu bang may mixer,
ly tim 5000 vong/phit dé thu nhan sinh khdi.

Huyén pht hoa sinh khéi trong 0,4 mL nudc cat da duoc lam am dén 37°C. U &
nhiét d§ nay trong 15 phut.

Thém vao eppendorf 0,6 mL phenol. Vortex cé thé nhiéu 1an sao cho tong thoi
gian vortex khoang 20-30 phut, ly tam 5000 vong/phut trong 10 phut ¢ di€u kién lanh.

Thu lay dich chira ARN vao mét eppendorf. Ly tam ¢ tbe do trén 7000
vong/phut trong lanh dé tua protein, thu lay dich 16p trén vao mot ong eppendorf
khac, thém 10mg kali acetate, hoa tan bang cach dao va lac nhe, thém vao do 1mL
acetate da uwop lanh. Pao 6ng vai lan. D€ yén 1 gi¢ trong nudc da lanh. Ly tam trén
7000 vong/phut trong ]5 phut ¢ diéu kién lanh. Hat bé dich ndi thu nhan can tua chtra
ARN. Rua tua ARN bang cach thém nhe nhang 0,5mL ethanol 70%. Ly tam nhu trén
dé thu nhan ARN.

Lam kho ARN trong bdn hit chan khéng. Bao quan trong ti lanh dudi 0°C.
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7.3. PINH TINH ACID NUCLEIC
7.3.1.Tinh tan cua acid nucleic

Acid nucleic tan t6t trong moi truong kiém, khong tan trong nudc va dung dich
acid acetic loang. Trong nudc acid nucleic tao thanh dung dich keo, do do dé dang bi
két tiia boi cac chat hdo nude.

Hod chit

- Dung dich ARN 0,1% ndm men.

- Dung dich 0,1% ADN tir vi khuan

- HC1 0,1IN.

- NaOH 0,IN.

- Ethanol 96%

- Isopropanol

Tién hanh

Léy hai 6ng nghisf:m’, cho 1an luot vao mdi éng O,S’mL ADN 0,1%; 0,5 mL
ARN 0,1%, thém vao moi 6ng 0,5 mL HCI 0,1N, keét tua trang cua acid nucleic dugc
tao thanh. Thém tirng giot NaOH 0,1N két tia hoa tan tr¢ lai. Giai thich két qua.

LAy hai 6ng nghiém, cho lan lugt vao mdi ong 1 mL dung dich ADN 0,1%; 1
mL ARN 0,1%, thém vao moi ong 2 mL ethanol 96% lanh hay 0,6 mL isopropanol,
két tua trang cua acid nucleic xuat hién.

7.3.2. Cac phan ung mau cua acid nucleic
a. Phan @ng v4i xanh methylene

Nguyén tic: Trong moi trudng acid, acid nucleic két hop voi xanh methylene
tao két tia mau xanh.

Hod chit

- Acid nucleic 0,1%

- Acid acetic 0,1N

- Dung dich xanh methylene 0,1%

Tién hanh

Cho vao 6qg nghiém 1 mL dung dich acid nucleic 0,1%, thém timg giot acid
acetic 0,1N vao dén khi dung dich hot van duc. Cho khoang 5-6 giot dung dich xanh
methylene 0,1% tao thanh két tiia xanh da troi.

b. Cac phan &rng mau phan bié¢t ADN va ARN

Céc phan tng nay dua trén su khac bi¢t gitta hai loai dudong deoxyribose va
ribose cua ADN va ARN.

* Phan wng cua ADN voi diphenylamine

Nguyén tic: Deoxyribose c6 trong thanh ph?m ADN tac dung voi
diphenylamine trong moéi truong acid tao thanh hop chat mau xanh hép thu ¢ budce
song 595nm. Phan ung nay 1a co s& cuia phuong phép dinh luong ADN bang phuong
phéap so mau.

Hod chit:
- ADN, ARN thuong mai
- Dung dich dém (mudi NaCl 150mM va natri citrate 15mM, pH 7)
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- Thuoc thtr diphenylamine (1g diphenylamine trong 100 mL acid acetic dam
dac, thém 0,25mL acid sulfuric dam dac).

Tién hanh:

Hoa tan 1mg acid nucleic trong SmL dung dich dém mubi

_ Cho vao hai ong nghiém, mdi ong ImL dung dich ADN hodic ARN, thém vao

moi 6ng 2 ml thuée thur diphenylamine. Lac déu, dem 2 6ng nghiém dun cach thuy
dang s01 trong 10 phut. Quan sat sy hinh thanh mau ¢ hai 6ng nghiém. Giai thich.

* Phdn ting ciia ARN vdi thuéc thir orcinol

Nguyén tic: Day 13 phan tmg cua duong ribose co trong thanh phan ARN s&
tao thanh furfural khi dun néng v6i acid chlohydric dam dac. Sau do orcinol s€ phan
ung voi furfural véi sy xtc tadc cua clorua sat III tao thanh hop chat mau xanh luc.
Phan ing nay la co s¢ cuia phuong phap dinh tinh va dinh lugng ARN.

Hod chit

- Dung dich ADN va ARN chuén bi nhu trén

- Thudc thir orcinol (0,1 gam FeCly.H,O pha trong 100 mL HCI ddm dic, thém
3,5 mL orcinol 6% trong alcohol).

Tién hanh

Cho V~é,0’hai 6ng nghiém, lan luot mdi 6n,g 1 ‘mL dung d,jch ADN hoac ARN,
thém vao moi 6ng 1,5 mL thude thir orcinol. Lac déu, dem 2 ong nghiém dun cach
thuy dang s61 trong 20 phit. Quan sat sy hinh thanh mau & hai 6ng nghiém. Giai thich.

7.4. PINH LUQNG ACID NUCLEIC
7.4.1. Dinh lugng ADN
7.4.1.1. Pinh lwrgng ADN bing cich do d hap thu anh sang ¢ buéc séng 260nm
Nguyén tic

Trong thanh phan ADN chira cac base nito c6 kha nang hap thu anh sang vung
tor ngoai va hap thu cuc dai ¢ budc song 260nm, do hap thu A ti I¢ vdi nong 40 ADN
trong dung dich.
Héa chit

- Dung dich ADN chuin 50pg/mL

- Dung dich ADN vtra ly trich
Thwc hanh

Cho ImL dung dich ADN (clluénlhoaflc mau phan tich) vao cuvette thach anh va
do d6 hap thu anh sang & 260nm. Mau do6i ching la dung dich dung dé pha ADN.

Chu y: néu do hap thu mau ADN phan tich 16n hon 1 thi can pha lodng dung
dich.

Tir d6 hip thu A cua mau ADN chudn va miu ADN can phén tich tinh ra luong
ADN c¢06 trong dung dich can phan tich:

Taco: A,=¢e C,l

A =¢eCyl
Khil=hingsé > =S o —c, A
Cch Ach

ch
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hay: C,=C, Oj—ion
trong do :

A,: d6 hép thu cia dung dich ADN can phan tich & 260nm

Ag : do hép thu ctia dung dich ADN chuin ¢ 260nm

Cen : nOng do dung dich ADN chuan (ug/mL)

C,: ndng d6 dung dich ADN can phan tich (ug/mL)

n: hé sd pha loang

. Luu y: Phuong phap nay don gian, nhanh, nhung c6 han ché 1a do hap thu A c6

thé bi anh huong khi trong mau chira ARN va protein. Vi vay, thuc t€ phuong phap
nay thuong duoc st dung dé dinh lugng mau ADN tinh khiét.

7.4.1.2. Dinh lwgng ADN theo phwong phap Dise
Nguyén tic: Khi dun nong dung dich ADN véi thudc thir diphenylamine tao
thanh hop chat c6 mau xanh hap thu & budc song cuc dai 595nm.
Hod chit
- Dung dich ADN chuan 500pg/mL
- Dung dich ADN cén phan tich
- HCIO, 0,5N (hodac TCA 5%)
- Thudc thir diphenylamine
Tién hanh
a. Xdy dung dwong chuin ADN
Pha day dung dich ADN c¢6 nong d6 tir 0 - 500 (ug/mL) tir dung dich ADN chuan
500 (ng/mL). Sau d6 cho cac hoa chat theo bang sau:

Ong nghiém 1 2 3 4 5 6 7
Nong d6 ADN (ug/mL) 0 | 50 | 100 | 200 | 300 | 400 | 500
Thé tich dung dich ADN géc (uL) 0 | 40 | 80 | 160 | 240 | 320 | 400
Thé tich dd dém (mL) 400 | 360 | 320 | 240 | 160 | 80 | ©
Thé tich dd HCIO4(mL) 16 | 1,6 | 1,6 | 1,6 | 1,6 | 1,6 | 1,6

Day kin va lic déu cac 6ng nghiém, dem dun cach thiy dang soi trong 30 phut.
Sau d6 lam ngudi dung dich r0i thém vao mdi ong nghiém 4 mL thudc thir
diphenylamine. Tiép tuc dun cach thuy dang soi 20 phut. Dé nguoi va do do hép thy &
budc song 595nm. V& dd thi twong quan giira do hap thu va nong do6 ADN.

b. Chudn bi méu
Ti‘é’n hanh twong ty nhu cac dng ADN chuan, nhung thay vao d6 1a dung dich
ADN can phan tich. Pem do d¢ hap thu & budc séng 595nm
Tir ket qua do hap thy, d6i chiéu voi do thi chuan ADN tinh ra lugng ADN
trong mau.
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7.4.2. Dinh lwgng ARN
7.4.2.1. Pinh lwong ARN bing cach do dd hip thu anh sing & bwéc séng 260nm

Nguyén tic: tuong ty nhu phuong phap dinh lugng ADN

Héa chit

- Dung dich ARN chuan 40ug/mL

- Dung dich ARN vtra ly trich

Tién hanh

Cho ImL dung dich ARN (clluén hodc mau phan tich) vao cuvette thach anh va
do do hap thu anh sang & 260nm. Mau doi chiing 1a dung dich dung dé pha ARN.

Cht y: néu do hap thy miu ARN phan tich 16n hon 1 thi can pha 1dang dung
dich.

Tir d6 hap thu A cua mau ARN chuan va mau ARN cén phén tich tinh ra luong
ARN c06 trong dung dich can phan tich:

Taco: A,=¢eC,l

A =¢Cyl
Khi | = hang s6 2> A—ch—XacX :thA—X
Ach Cch Ach

hay: C,=C, oj—;on
trong do :

A,: d6 hép thu ctia dung dich ARN can phan tich & 260nm

A do hép thu ctia dung dich ARN chuan ¢ 260nm

Cen : nOng do dung dich ARN chuan (pg/mL)

C,: ndng d6 dung dich ARN can phén tich (ng/mL)

n : hé sb pha Idang

Phuong phap nay c6 nhimg wu va nhuoc diém nhu ddi v6i phuong phap dinh
luong ADN.

7.4.2.2. Dinh lwgng ARN theo phwong phap Meibaum

Nguyén tac: Khi dun néng dung dich ARN véi thude thir orcinol s& tao thanh
hop chat c6 mau xanh 14 cdy hap thu ¢ budc séng cuc dai 670nm. Cuong do mau ti 1€
v6i ham lugng ARN trong dung dich.

Hod chit

- Dung dich ARN chuédn 500pg/mL

- Dung dich ARN can phan tich

- Dung dich H,SO,4 10%

- Thudc thir orcinol

Tién hanh
a. Xdy dung duwong chuin ARN

7 Pha diy dung dich ARN c6 ndng QQ tr 0 — 500 (ng/mL) tir dung dich ARN

chuan 500 (pg/mL). Sau d6 cho céac hoa chat theo bang sau:

65



Giao Trinh Thuc Tap Sinh Hoa

Ong nghiém 1 2 3 4 5 6 7
Nong d6 ARN (ug/mL) 0 50 100 | 200 | 300 | 400 | 500
Thé tich dd ARN géc| 0 40 80 160 | 240 | 320 | 400
(uL)

Thé tich dd dém (mL) 400 | 360 | 320 | 240 | 160 80 0
DD H,SO, 10% (mL) 1,6 1,6 1,6 1,6 1,6 1,6 1,6

Pay kin va lac déu cac ong nghiém, dem dun cach thiy dang s61 trong 30 phut.
Sau d6 lam nguéi dung dich r0i thém vao mdi dng nghi¢ém 2 mL thudc thir orcinol. Lic
déu va tiép tuc dun cach thuy dang s6i 20 phit. Dé ngudi va do d6 hap thu & budc

song 670nm. V& do thi twong quan gitra d6 hip thu va nong do ARN.

b. Chudn bi méu

Tién hanh tuong tu nhu cac 6ng ARN chudn, nhung thay vao d6 13 dung dich

ARN can phan tich. Pem do d6 hip thu & budc séng 670nm.

Tir két qua do hap thy do duoc, dbi chiéu v6i do thi chudn ARN tinh ra luong

ARN trong mau.

66




Giao Trinh Thuc Tap Sinh Hoa
CHUONG 8. PHU CHUONG

8.1. XAC PINH ACID BEO BANG SAC KY KHi

Séc ky khi 1a mot phuong phap nhanh va chinh xac dung dé dinh tinh va dinh
luong nhiéu hop chat dua trén cac chat chuan. Sau day xin gidi thiéu mot phuong phap
xéc dinh acid béo bang sac ky khi.

Dung cu va héa chit

- May sac ky khi - Giay loc

- Ong bom mAu (syringe) - May c¢6 quay chan khong

- Bép dun cach thiy - KOH 0,5N

- Binh tam gidc 100ml - Boron trifluoride methanol
- Binh chiét 250ml - Hexan

- Phéu loc - Na,SO4

Tién hanh
Methyl h6a miu

Can 100g dau thuc vat trong binh tam gidc 100 mL ¢ nap ddy (vi du nhu dau
dau phong duoc trich bang may Soxhlet). Tiép tuc cho thém 5 mL KOH 0,5N rdi dun
cach thiy & 80°C trong 5 phat. Thém vao 5ml hdn hop boron trifluoride methanol va
tiép tuc dun cach thuy & 80°C trong 5 phut. Cho thém 5 mL n-hexane va tiép tuc dun
cach thuy & 80°C trong 1 phut. Thém vao binh tam giac 50 mL hexane s& thu dugc mot
hdn hop phan 16p. Dung binh chiét tach hai dung dich trong hdn hop. Lép dudi 1a
dung dich mubi bao hoa. Lép trén 1a dung dich chira acid béo trong hexane s& dugc
dehydrate hoa béng cach thém vao mét it Na,SO, rdi loc béng giéy loc. Dung dich loc
thu dugc s& duoc dem c6 quay chan khong rdi thém vao 5 mL hexane dé thu duoc
dung dich dd methyl héa sin sang ding cho sic ky khi.

Phan tich bang sic ky khi
Sic ky khi dugc chuan bi trong diéu kién sau:
- Cot mao quan PEG-20M (kich thuéc 30m x 0,25mm).
- Detector: FID (Flame lonization Detector).
- Nhiét d6 khoi dau (initial temperature): 145°C.
- Thoi gian khoi dau (initial time): 5 phut.
- Nhiét do luc bom mau (injection temperature): 210°C.
- Churong trinh gia nhiét (program rate): 4°C/ phut.
- Nhiét d6 cta detector (detector temperature): 210°C.
- Nhiét do cudi cung (final temperature): 210°C.
- Thoi gian phan tich (final time): 40 phut.
- Khi mang (carrier gas): He.
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- Cac thong so cung cap khi nap vao may sac ky khi:
+ Ngudn khi He: 0,5 Mpa.
+ Khéng khi: 0,5 kg/ cm’.
+ H,: 0,6 kg/ cm”.
+ Carrier (P1): 1 kg/ cm®.
+ Carrier (P2): 1,8 kg/ cm”.

- Sau khi kiém tra cac thong s6 trén may hoan chinh c6 thé bom mau chuan vao
dé phan tich. Sau khi phan tich mau chuan thi bom tiép mau phén tich. Thé tich mau
bom vao dugc methyl hoa trong hexan (injection volumn) 1a 1uL.

So sanh thdi gian lru mAu (retention time) cia mau phan tich va mau chuan boi
cac dinh (peak) ctia dudng biéu dién dé suy ra loai acid béo twong tng. Luong acid
béo ctia miu phan tich duoc xac dinh bang cach so sanh dién tich cac dinh ctia duong
biéu dién mAu chuan véi miu phan tich c¢6 thoi gian luu twong dwong nhau dugc cho
boi may sic ky khi sau khi phan tich. Nong do ctua mét acid béo Cn nao dé co thé
duoc tinh nhu sau:

Sn x Cs
Ch= ———

Ss

Trong do:
- Cn 12 ndng d6 chat can tim
- Sn 1a dién tich cta dudng biéu dién miu phan tich n
- Cs 1a ndng d6 cua chat chuan
- Ss 1a dién tich cta duong biéu dién mau chuan

8.2. XAC PINH VITAMIN BANG PHUONG PHAP SAC KY LONG CAO AP
(HPLC)

Céc thiét bj phan tich ngay cang duoc phé bién va thay dan cac phuong phap
phan tich cii. Noi dung cta phan nay nham dua ra cho ngudi hoc cic phuong phap
phan tich vitamin co ban bang may sic ky 10ng cao a4p ma phong thi nghiém chuyén
sdu co trang bi. Cac phuong phap phan tich sau dya trén diéu kién co ban ctia may sic
ky 1ong ctia nha san xuat Shimadzu va Hitachi.

8.2.1. Phéan tich vitamin A va vitamin D

Vitamin A va vitamin D 13 vitamin thudc nhém tan trong chat béo. Bai thuc
hanh st dung vitamin A acetate va vitamin D;. Dung mdi dung dé pha hai vitamin nay
1a acetonitrile va methanol theo ti 1€ 75:25 (v/v).

- Chuan bi mau: Dung hai 6ng nghiém nhoé c¢é nip c¢d 2 mL. Can lan luot 1g
vitamin A va lg vitamin D cho vao mdi 6ng nghiém. Tiép tuc cho 2 mL dung dich
acetonitril va methanol vao mdi 6ng nghiém dé hoa tan vitamin, day nap ong nghiém
va tron déu bang may liac. Miu da san sang cho phan tich.

- Chuan bi may sac ky: C6 thé dung cot sic ky Inertsil ODS-80A 5uM (250 x
4,6mm). Cot sic ky dugc rira bang 70% MeOH véi bom B (pump B) t6i thiéu 1a 1 gio.
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Dung mdi cho pha di dong 1a acetonitrile : methanol theo ti 18 75:25 (v/v), toc d6 bom
1 mL/ phat (pump A). Nhiét @6 cot sic ky 40°C (Column oven). Detector: UV 280 nm.
- Tién hanh phan tich: MAu chira vitamin s& dugc bom vao may voi thé tich 1a
IuL. Vitamin A va vitamin D dugc phan tich trong cung mdt diéu kién néu trén véi
hai mau dugc phan tich riéng 1é. Vi didu kién phan tich néu trén thi vitamin A acetate
s€ cho thoi gian luu (retention time) khoang 7,2 phut va vitamin D5 s€ cho thoi gian
luu khoang 2,4 phut.

8.2.2. Phan tich vitamin E

Vitamin E 13 vitamin thuéc nhom tan trong chat béo. Vitamin E c6 thé dugc
trich tir diu thuc vat nhu dau dau phong.

- Chuin bji miu: Can 2 g dau dau phong di duoc trich bang phuong phap
Soxhlet. Sau d6 cho vao lan luot 0,5 mL dung dich mudi NaCl 1%, 10 mL pyrogallol-
ethanol 3% va 1 mL dung dich KOH 60% rdi dun & 70 C trong 30 phit sau d6 lam
ngudi ¢ nhiét do phong thi nghiém. Tiép tuc cho 22,5 mL dung dich mubi NaCl 1%,
va 15 mL dung dich ethyl acetate-hexane roi tron mau déu bang may lic trong 5 phut.
Mau sau d6 s& duoc dem ly tim & 2000 rpm trong 5 phut. Sau khi ly tam s& thu dugc
vitamin E trong dung méi ¢ phan bén trén Ong nghiém, phan bén duéi chira nude. Rat
lay phan bén trén cua ong nghiém va tiép tuc cho vao 15 mL dung dich ethyl acetate-
hexane rdi tron mau déu bang may lic trong 5 phit. Mau sau d6 s& dugc dem ly tim &
2000 rpm trong 5 phit. Qua trinh nay c6 thé 1ap lai trong 2-3 1an dé thu dugc mau tot
san sang dung cho phan tich.

- Tién hanh phan tich: Mau sau khi duoc trich s& dugc 1am kho bang khi nito
roi hoa tan bang 50 mL hexane dé str dung cho phan tich bang HPLC. May sac ky long
cao ap sé duogc lap véi cot sic ky Finepak SIL 5um (250 x 4.6 mm) va im ¢ nhiét do
40°C. Trudc khi phan tich, cot sic ky duge rira bang hexane véi toc dd bom tir 1,2 —
1,5 mL/ phut (pump A). Tién trinh phan tich dugc thyc hién véi pha di dong chira acid
acetic : 2-propanol : n-hexan (5 : 6 : 1000 v/ v/ v) v6i téc do 1,5 mL/ phiit (pump B).
Detector: Fluorescent detector (excitation 298 nm, emision 325 nm). Mau chira
vitamin E s& dugc bom vao mdy véi thé tich 1a 1pL dé phan tich. Mau vitamin E
chuan ciing duoc tién hanh twong tu dé so sanh v6i miu phén tich.

8.2.3. Phan tich vitamin K

Vitamin K 13 vitamin thudc nhém tan trong chit béo. O day gidi thiéu phuong
phap phan tich vitamin K v&i miu chuan 13 vitamin K1.

- Chuén bi mau: Can 1 mg vitamin K1 pha trong 2 mL CH;CN. Hoa tan mau va
tron déu bang may lac. Mau da san sang dung cho phan tich.

- Tién hanh phén tich: May sic ky 1ong duoc lip véi cot nhdi COSMOSIL/
COSMOGEL 5um (250 x 4,6mm). Cot sdc ky dugc rtra trude véi CH3CN. Pha di
dong duogc tién hanh v&i CH;CN, toc d6 bom 1,5 mL/ 1 phut. Cot sdc ky dugc im &
nhiét do 40°C. Detector: UV 254 nm. Thé tich mau bom 1a 20 pL. Quan sat va ghi
nhan thoi gian luu miu.

8.2.4. Phan tich acid nicotinic (vitamin B3)

Acid nicotinic 1 vitamin thudc nhém B tan trong nudc. Viéc phan tich co thé
tién hanh bang sac ky 16ng cao ap.
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- Chuan bi mau: Can 1g acid nicotinic rdi pha trong 2 mL methanol 70% tron
mau déu bang may lic dé dung cho phén tich.

- Tién hanh phan tich: May sic ky 1ong dugc lap véi cot Inertsil ODS-80A 5uM
(250 x 4,6mm). Cot sdc ky duoc rua trudc véi methnol. Pha di dong dugc tién hanh
v6i methanol 70%, téc d6 bom 1 mL/ 1 phat. Cot sic ky duoc um & nhiét do 40°C.
Detector: UV 210 nm. Thé tich miu bom 14 1pL. Quan sat va ghi nhan thdi gian luu
mau. Néu 6n dinh diéu kién phén tich nhu trén thi thoi gian luu mau s& vao khoang 3,7
phut.

8.3. PHUONG PHAP XAC PINH PQ AM

Do 4m 13 luong nude tr do cb trong thuc phém. béy 1a chi tiu quan trong
trong vi¢c phan tich xac dinh gia tri dinh dudng va chat lugng thuc pham

Phuong phép thong dung nhat dé xac dinh d6 4m thuc pham dang ran 13 siy
kho.

Nguyén tic: Dung stc nong lam bay hét hoi nudc trong miu phan tich. Can

trong lwong mau trude va sau khi sdy kho, tir 46 suy ra phan trim nudc c6 mit trong
mau phan tich.

Dung cu thiét bi:
- Tu sdy diéu chinh dugc nhiét do
- Can phan tich chinh x4c dén 0,0001g
- Binh hat am, phia duéi dé chat hat am ( H,SO,, silicagel,...)
- Cbc can sir hodc dia nhom
Tién hanh:
~Chu'?ln bi mau: Mau duoc nghién véi kich ¢& khoang 0,75 mm (hodc 2mm ddi
vO1 mau phan tich nhay véi nhiét.
Lay cac cdc can hodc dia nhom va mot diia thuy tinh dep dau dem sdy & 100°C-

105°C cho dén trong luong khong d6i. Pé ngudi trong binh hit 4m va can chinh xac
dén 0,001g

Cho khoang 2 gam mﬁu‘phﬁn tich vao cdc can. Cé}n tat ca voi dﬁ) chinh xac nhu
trén. Dung que thiy tinh dan déu thanh 16p méng. Cho tat ca vao ti say 100°C-105°C,
sdy kho dén trong luong khong doi, thong thuong khoang 6 gio. Trong thoi gian sdy,
clr sau 1 gio lai dung dta thuy tinh nghién nhoé cac phan vén cuc, sau d6 dan déu va
tlep tuc say.

Say xong, dem 1am ngudi ¢ binh hat am (25-30 phut) va dem can phan tich véi
do chinh xac 0,0001 g
7 Cho lai mau vao tu sdy 100°C-105°C trong 30 phi, lay ra dé ngudi ¢ binh hut
am va can nhu trén dén trong luong khong doi. Keét qua gitra 2 lan cén lién tiép khong
dugc cach qué 0,5 mg cho moi gam chat thir.

Tinh két qua:

_ (G, ~G,)x100
G, -G
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trong do:

- G : trong luong cua cde can va diia thiy tinh

- Gy: trong lugng ciia cde can, dila thity tinh va trong luong miu phén tich trudc
khi can

- Gy trong luong cua cdc can, diia thuy tinh va trong luong mau phan tich sau
khi sdy dén trong lwong khong do6i
Chu y:

- Mot m?u; phan tich phai dugc 1ap lai it nhat 2 lan, két qua guéi cung la trung
binh cong cua két qua hai lan xac dinh song song. Sai 1éch gifra két qua hai lan xac
dinh song song khong dugc 16n hon 0,5%.

- Phuong phap séy kho thuong dua dén két qua khong chinh xac cho mﬁu phéan
tich c6 chtra tinh dau, con, acid bay hoi, urea hodc thuc pham c6 chira nhiéu duong,
dam.

8.4. PHUONG PHAP XAC PINH HAM LUQNG TRO

Tro 14 thanh phan con lai cta thuc phim sau khi nung chay hoan toan hét cac
chat hiru co. Tro thuc chat 1a cac loai mudi khodng, do d6 mau phéan tich c6 lan cac
chat ban (dat, cat) can dugc loai trur trudc khi dem nung.

8.4.1. Ham lwong tro tdan phin

Nguyén tidc: Dung stc nong & 550°C-600°C nung chay hoan toan cac chat hiru
co. Phan con lai dem can va tinh ra phan trim tro c6 trong miu phén tich.

Dung cu thiét bi:

- Lo nung diéu chinh dugc nhiét d6 dén 550°C-600°C

- Can phan tich chinh x4c dén 0,0001g

- Binh hat 4m, phia du6i dé chat hut am ( H,SO,, silicagel,...)
- Chén nung bang st hodc kim loai kén, bach kim

- Nudc oxy gia (H,0,) 30% hodc HNO; dam dac

Tién hanh:

~ Nung chén str da rira sach ¢ 10 nung t6i 550°C-600°C dén trong lugng khong
doi. Bé ngudi ¢ binh hat am va can chinh xac dén 0,0001g

Cho khoang 2 gam méu phan tich vao chén sir. Can tt ca v6i do chinh x4c nhu
trén. Cho tat ca vao 16 nung sy dén 600°C. Nung cho dén khi tro tring, nghia 1a da hét
cac chat hitu co, thong thuong khoang 6-7 gio tity loai mau. Truong hop tro con den,
léy ra dé ngudi, cho thém vai giot H,0, 30% hodac HNO; dam dic va nung lai cho dén
khi tro tring.

Dé ngudi ¢ binh hut 4m va can dén do chinh xac nhu trén. Tiép tuc nung thém
& nhiét do trén trong 30 phut rdi dé ngudi trong binh hit am va can cho téi trong luong
khong doi. Két qua giira 2 1an nung lién tiép khong duoc cach qua 0,5 mg cho mdi
gram chét thir.
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Tinh két qua: Ham lugng tro toan phan:
(G, —G)x100
G, -G

X =

trong do:
- G: trong luong cta chén s
- Gy: trong luong cua chén st va trong lugng mau phan tich trudc khi can

- Gy: trong luong cua chén st va trong luong tro trang sau khi nung dén trong
lugng khong doi

8.4.2. Xac dinh ham lwgng tro hoa tan va khong hoa tan trong nuéc

Tién hanh nung mﬁu phan tich nhu muc 9.2.1., sau d6 hoa tan tro toan phan vao
nudc cat soi. Loc qua gidy loc khong tro va hing dlCh loc vao mt chén sir da nung, dé
ngudi va can san. Rua lai phan tro khong tan, giay loc va phéu bang nudc cit sdi nhiéu
14n. Dich loc cho hét vao chén sit dem bdc hoi nude & 100°C, sau d6 dem nung dén tro
trang & 550°C-600°C trong 30 phut. Dé ngudi trong binh hit 4m va can chinh xac dén
0,0001g

Tinh két qua
Ham lugng tro tan trong nudc:

(G, —G)x100

X —
2 P

trong do:
- G": trong lugng cua chén sir
- G, : trong lugng cta chén va trong lugng tro tan trong nudc
- P: trong lwong mau phan tich
Tir két qua trén ta co thé suy ra ham luong tro khong tan trong nudc:
X;=X1-X,
trong do :
X : ham lugng tro toan phén

X5 : ham lugng tro tan trong nudc
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