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Tom tit: Trong qué trinh tach chiét ADN 6 t& bao ddng vat hay thuce vat thude ndi dung thuwe hanh “Xac
dinh thanh phéan hoéa hoc trong t& bao” ctia chwong trinh Sinh hoc 10 da xuét hién nhiéu tinh hudng gay
kho khan cho gido vién va hoc sinh. Bai bdo chi ra cdc tinh hudng thuong gép va cach xr ly, gitp qud trinh
thuc hién tré nén don gian, giam thiéu thoi gian, ting do tin cdy déi voi két qua thi nghiém. Dong thoi, bai
béo con dé xudt quy trinh tach chiét, nhan dién ADN da duoc cai tién nhdm giup gido vién va hoc sinh
chu déng trong thuc hién va giang day thi nghiém trong diéu kién phong thi nghiém ¢ truong phd thong

hién nay.

Tw khoa: Tach chiét ADN, thyc hanh sinh hoc 10, xtt ly tinh hudng, cai tién thi nghiém

1. M6 dau

Chuong trinh Sinh hoc 10 hién hanh ciing nhu chuwong trinh gido duc phé thong moi
(2018) déu c6 ndi dung thuc hanh thi nghiém nhan biét cac thanh phan hda hoc cta té€ bao.
Puoc thé hién cu thé trong ndi dung “Thi nghiém st dung enzim trong qua dta twoi dé€ tach
chiét ADN” (Sinh hoc 10 hién hanh), thuc hanh xac dinh mot s6 thanh phan hoa hoc c6 trong t&
bao: protein, lipid, acid nucleic (Chuong trinh gidao duc pho thong méi).

Thuee t& khi thwee hién ndi dung nay theo quy trinh nhu trong sach giao khoa (SGK), xuat
hién nhitng kho khan, bat cap, han ché trong diéu kién phong thi nghiém cua cac treong pho
thong nhu & khau chuan bi mau vat, pha ché st dung hda chat, thao tac thuc hién. Mt khac,
két qua thi nghiém chua chting minh duoc phan két tiia mau tring duc la ADN. Ching t6i goi
dé la nhiing tinh hudng xay ra trong qua trinh thuc hién va giang day thi nghiém. D6i véi cac
tinh hudng nay, hau hét gido vién khong tim duoc bién phap x& ly thich hop. Vi vay, gido vién
thuong it day ndi dung thwec hanh nay, lam giam sy hiing khoi ctia hoc sinh khi hoc kién thtic té€

bao hoc va di truyén hoc. Véi nhiing ly do trén, nghién ctu nay duoc thuwe hién véi muc tiéu
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cung cap cho gido vién cac tinh hudéng xuat hién trong qua trinh tach chiét ADN ¢ t€ bao dong
vat, thue vat va d€ xuat cac bién phdp xt ly mot cach khoa hoc, hiéu qua. Trén co s d6 dé xuat
quy trinh tach chiét ADN cai tién d€ gido vién va hoc sinh thuc hién thi nghiém don gian,
nhanh, tiét kiém chi phi va thoi gian hon, phu hgp véi diéu kién day hoc & treong phé thong
hién nay [1, 2].

2. Phuong phap

— Tién hanh khao sat, phong van gido vién phé thong va cac chuyén gia dé€ thu thap
ngudn tinh huéng lién quan dén thi nghiém. Dé xuat cac phuong an xt ly, lwa chon va thuc

nghiém cac phuong an da chon.

— Chon quy trinh tach chiét ADN nhu trong SGK sinh hoc 10 lam chuéan. Tién hanh cai
tién cc budce thuc hién, cac cong doan thi nghiém. Mbi bude déu bd tri nghiém thtc lap lai 3

lan, tién hanh so sanh va danh gia két qua.

— Phat hién va d€ xuat cac bién phap xt ly tinh huéng va xay dung quy trinh cai tién theo
hwéng: don gian, dé thuec hién, an toan, giam chi phi, tiét kiém thoi gian, ti 1¢ thanh cong cao.
Tiéu chi bao gdm: luong phan t¢ ADN thu dwgc nhiéu va chirng minh phan t tach chiét duoc

la ADN thdéng qua phan ttng mau déc trung [3].

3. Két qua va thao luin
3.1. Muc tiéu thi nghiém tach chiét ADN
— Hoc sinh tach chiét dugc ADN ra khéi té bao bang cac hda chat va dung cu don gian.

— Giai thich duoc ban chat, y nghia cua cac budc tién hanh thi nghiém trong quy trinh
tach chiét ADN.

— Thuyee hién duoc phan tng mau déc trung dé€ nhan biét ADN.

—Reén luyén céc thao tac thi nghiém, phan tich két qua va nhan dién ADN.

3.2. Thuyc trang day hoc thi nghiém tach chiét ADN cua gido vién phé thong

Qua viéc phong véan va diéu tra bang phiéu d6i véi 90 gido vién trung hoc phd thong trén
dia ban Thanh pho H6 Chi Minh, Dong Thép va Dong Nai, ching t6i nhan théy:

—94,4% (85/90) gido vién nhan thdy can thiét cho hoc sinh thwe hanh tach chiét va quan
sat ADN ttr dong vat va thuc vat.

- 27,8% (25/90) gido vién chua tu tin trong viéc hudng dan hoc sinh st dung cac thiét bi

va thuc hién cac budc trong bai thiec hanh thi nghiém nay.
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—28,9% (26/90) gido vién ty tin trong viéc giai thich, chitng minh két qua thi nghiém nay.

— Chi ¢6 12,2% (11/90) gido vién c6 day bai thwc hanh tdch chiét ADN ¢ phong thi
nghiém, trong d6é 100% gido vién chuwa chitng minh dwgc két tua thu duoc trong thi nghiém cd
phai la ADN hay khong.

Nhirng khé khdin gido vién gdp phdi khi tién hanh thi nghiém nhw sau:

- Khong du thoi gian d€ thuc hién viéc tach chiét ADN trong mot tiét hoc.

— Khé thyee hién trong khau xt ly va bao quan mau gan ga hodc gan heo trong céc tiét hoc

thuc hanh do phong thi nghiém khong c6 tu lanh bao quan khi day nhié€u 16p trong mot tuan.
—Két tia ADN thu duoc trong gan ga va gan heo con 1an nhiéu tap chat.
— Gido vién chua chiing minh dwgc két tua thu dwge ¢ phai la ADN hay khong.

Nhitng khé khdn trén da anh hudong khong nho dén két qua day hoc thuwe hanh thi
nghiém hién nay. Thuc t& trén dit ra yéu cdu can thiét phai nghién cttu khéc phuc cac tinh
hudng khi tién hanh giang day thi nghiém. Xay dung quy trinh tach chiét ADN cai tién phu hop

véi diéu kién nha truong pho thong hién nay.

3.3. Hé thong tinh hudng va bién phap xt ly khi thuc hanh thi nghiém tach chiét ADN

Quy trinh st dung enzyme trong qua dita twoi d€ tach chiét ADN (SGK sinh hoc 10) gom
cac budc sau: nghién mau vat, tich ADN ra khoi t& bao va nhan t& bao, két ttia ADN trong dich
t¢'bao bang con va tach ADN ra khoi 16p con [2].

Quy trinh nay khong c6 cong doan nhan dang ADN sau khi tach khoi t&€ bao, gay kho
khéan cho gido vién trong viéc phan tich, chiing minh két qua thi nghiém.

3.3.1.  Tinh hudng trong sir dung hoa chdt, dung cu thi nghiém
— Dung cu thi nghiém.

Tinh huéng 1: Sau khi thu dwgc dich chiét t&' bao, quy trinh SGK st dung 6ng nghiém dé
thuc hién cac budc tiép theo. Thuc t&€ cho thay, dng nghiém c6 thé tich, dién tich mat thodng nho
nén viéc két tia ADN bang con can nhiéu thoi gian va legng ADN thu dwoc it hon. Thao tac
khudy, v6t ADN kho khan hon.

Bién phdp xi¢ ly: Thay thé 6ng nghiém bang cdc thay tinh 100 ml hogc 250 ml. Két qua thuc
nghiém cho thay, khi thao tdc bang cdc thuy tinh, luong ADN thu dwoc nhiéu va nhanh hon so
véi dng nghiém. Do coc thuy tinh ¢6 thé tich va dién tich bé mét 16n, tao thuén 1oi cho viéc két
ta va noi lén trén bé mdt cua cac phan tit ADN, luong ADN thu dwoc nhiéu hon so voi trong
ong nghiém.
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— Hoéa chat thi nghiém

Tinh hudng 2: Quy trinh trong SGK d€ xuat sit dung nudc chiét qua dita chira enzyme
bromelain gitup bién tinh va tach cac protein histon khoi phan ti ADN, tao diéu kién cho viéc
thu nhan ADN tinh sach. Trong thuc t€ hién nay, mot s6 gido vién khong c6 diéu kién chuén bi

nudc chiét qua dra cho nhiéu tiét day lién tuc 6 cac 16p khac nhau.

Bién phdp xir ly: Gido vién cé thé bé qua cong doan dung nwde chiét qua dira néu khong
chudn bi duoc. Két qua thuc nghiém cho thay, cic phan tt ADN tuy con 1an nhiéu protein,
nhung ching van cho phan ¢ng mau xanh lam voéi thude thit diphenylamine ¢ nhiét d6 cao.
bay la phan tng déc trung dé€ nhan dién su ¢ mét ctia phan tt ADN. Hon niva, trong mét bai
thiec hanh & phd thong, nham nhan biét va phat hién nhanh ADN c6 trong t& bao ma khong
nhat thiét phai c6 ADN du sach, thi viéc giam bét mot sd cong doan trong quy trinh nham giam

bét thoi gian va kinh phi thuc hién 1a diéu can thiét.

Nuwdc rira chén c6 chira chat tay sodium dodecyl sulfate pha huy 16p lipit kép ciia mang

t¢'bao, mang nhan dong thoi cling phan hity cac protein gan két véi ADN [5].

3.3.2. Tinh hudng trong khdu lya chon mdu

Tinh huéng 3: Theo SGK Sinh hoc 10, gan ga, gan heo va ddu Ha Lan duoc d€ xudt lam
mau vat dé tach chiét ADN. Nhitng mau vat nay khé bao quan, thao tac nghién mau ton nhiéu
thoi gian.

Bi¢n phip xir lyj: Thay thé cdc mau trén bang mau hanh tay, chudi chin hogc t& bao niém
mac miéng. Hanh tay va chudi 1a hai loai mau vat dé tim kiém, bao quan lau, gia thanh thap,
thao tac nghién mau don gian. T& bao niém mac miéng dwoc 1ay tir chinh cdc em hoc sinh sé tao
cho cac em su tu tin, thich tht khi nhin thdy ADN ctia chinh minh sau qua trinh thi nghiém.

3.3.3. Tinh hudng trong thao tdc xir ly mdu vit

Tinh huéng 4: Néu mau vat 1a chudi chin hogc hanh tay thi cac quy trinh phd bién hién
nay thuwong hudng dan loc 18y dich chiét t& bao sau khi nghién mau véi nwdc. Cong doan nay
giup thu duoc luong ADN tinh sach nhiéu nhung ton nhiéu thoi gian va dung cu hon khi lam

thi nghiém.

Bi¢n phap xir lyj: C6 thé bd qua cong doan loc mau bang vai loc d€ tiét kiém thoi gian va
dung cu thi nghiém ma van thu dugc lwong ADN can thiét trong thi nghiém. Trong qua trinh
nghién mau, cAn bd sung khoang 5 g NaCl tinh thé (trong 100 g mau) tao thuan loi cho viéc tach
va két tiia phan t& ADN. D€ tiét kiém thoi gian va dung cu, d6i véi mau chudi chin nén st
dung tai nilon vudt mép dé& nghién mau nhanh. Ddi véi hanh tay, st dung cdi chay dé nghién
néu khong cé may xay. Thue nghiém cho thay thoi gian nghién mau bang chay c6i st ddi véi

hanh tay va chudi chin trong 3 phut cho két qua toi uu.
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Thoi gian nghién mau anh huéng dén luong ADN thu dwoc. Thoi gian nghién mau hop
ly (khoang 3 phtit), bao vé ADN khéi nhitng tac nhan co hoc (nghién, lac manh) va tac nhan héa
hoc (enzyme nuclease ndi bao). Trong nhiéu truong hop, gido vién va hoc sinh nghién mau qua
nhanh, mau md chua duwoc nghién hoan toan hodc qua lau khién ADN bi phan giai béi chinh

cac enzyme ndi bao.

Tinh hudng 5: D61 voi t€ bao niém mac miéng, cac quy trinh hién nay thuong st dung que
1ay phét mau niém mac miéng chuyén dung c6 gid thanh cao, mot s§ truong khong trang bi
duoc.

Bién phap xir Iy: St dung 20 ml nwéc mudi sinh 1y 0,9% dé€ stic miéng trong 1 phut, nha
vao cdc thuy tinh 250 ml; mau thu dwoc chtra nhiéu t& bao niém mac miéng. Trudc khi 1dy mau,
hoc sinh can stic miéng bang nuwdc sach d€ tranh nhiém tap chat trong mau. Cac budc tiép theo

sé thuc hién giong nhu quy trinh tach ADN tit chudi va hanh tay.

LSp niém mac miéng & ngudi ¢ dac diém rat dé bong tréc ngay ca trong diéu kién binh
thuong khi nhai, nuét thite an. Stic miéng bang nwdc mudi sé gitp thu duoc luong t& bao can
thiét cho thi nghiém. Do ADN la phan t&t phan cuc ¢6 goc phosphate mang dién tich am, c6 kha
nang lién voéi cac cation (Na*) ctia dung dich mudi, trung hoa dién tich ctia phan tr ADN, lam
cho cac phan tit ADN c6 thé két dinh véi nhau thay vi ddy nhau, khi gdp con chiing dé dang bi
két ttia va dugc ddy 1én trén dudi tac dung cta cac lyc vat 1y [4].

3.3.4. Tinh hudng trong khdu tich ADN ra khoi té'bao

Tinh hudng 6: O budc st dung nude riza chén dé pha mang t& bao, mang nhén, hoc sinh
thuong st dung qua nhiéu nuwdc rira chén va tao ra nhi€u bot, anh hudng dén viéc két tta ADN
O budc sau; ngugc lai néu cho qua it lwgng nuwde rira chén thi sé khong thu du lwong ADN can
thiét.

Hinh 1. Luong ADN thu dwgc ¢ chudi: a) Khong b6 sung NaCl; b) b8 sung dung dich NaCl 2%
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Bién phdp xi Iyj: Nghién ctru cho thay, can dung luong nudc riva chén vira du véi ti 16 1/4
(5 ml nudce rira chén cho 20 ml dich chiét t& bao), khudy nhe tranh viéc tao bot, d€ yén trong 1-2

phut nh&m ly giai mang té'bao va mang nhan, giai phong ADN.

Nuwdc riva chén thdong dung chita sodium dodecyl sulfate, la chat tdy hoat dong bé mat
ludng tinh, vi mang dién tich nén chat tay ion hoa c6 thé pha vo lién két ion va lién két hydro,
o tac dung bién tinh hoan toan protein do chét nay lién két véi tat ca cdc nhdm R ctia protein,
pha htiy mang lipit kép ctia t& bao va nhan bang cach xen vao gitta hai 16p phospholipit kép.
Tao diéu kién cho viéc két tua va c6 1ap ADN ¢ cac budc ké'tiép [4, 5, 6].

3.3.5. Tinh hudng trong cong dogn két tia ADN bing con

Tinh hudng 7: Cac quy trinh pho bién hién nay thuong st dung con ethanol 70-90% hodc
dung con ethanol 70% lanh giip ADN két tiia nhanh va hiéu qua hon. Néu khong chuan bi
duoc con ethanol lanh 70-90% thi phai lam thé nao?

Bién phdp xir ly: Trong diéu kién phong thi nghiém néu khéng c6 con ethanol thi viéc sw
dung con methanol 70-96% ¢ nhiét d¢ phong van khong anh huong nhiéu dén két qua thi
nghiém. Sau cong doan pha mang t& bao bang nuwdc rira chén, rét tir tir cdn methanol 70-96%
voi thé tich gap d6i thé tich mau dich nghién, sau khoang 1 phtt sé thdy xuat hién cac phan t&
két tia mau trang duc do ADN tan trong nwdc nhung khong tan trong con, dudi tac dong ctia

lwc vat ly sé ndi lén trén bé mat.

3.3.6. Tinh hudng trong viéc nhin dang ADN

Tinh hudng 8: Quy trinh tach chiét ADN trong SGK hién nay khong c6 cong doan nhan
biét két tiia mau trang thu duoc c6 phai la ADN hay khéng. Vay lam sao d€ khang dinh chting
la ADN ch khong phai vat chat khac trong t&' bao? Diéu nay khién cho viéc phan tich va ching

minh két qua thi nghiém gap nhiéu khé khan déi véi gido vién va hoc sinh.

Bién phdp xir ly: St dung phan ting mau déac trung cua ADN véi diphenylamine d€ nhan
biét ADN. Thudc thit diphenylamine 0,5% duwgc pha trong dung dich axit sulfuric ddm ddc.
Dung kim miii mac hodc que tre nhe nhang vét mot phan két tia mau trang cho vao ong
nghiém chtra 10 ml diphenylamine, dun cach thay 10 phut sé thdy xuat hién mau xanh lam,

chitng minh mau két tta thu dwoc 1a ADN.

ADN phan tng véi diphenylamine dua vao sw chuyén déi cia duong deoxyribose ¢
trong phan ti¢ ADN (khong cé trong ARN). Khi bi thuy phan ¢ nhiét d6 cao trong méi treong
acid, deoxyribose chuyén thanh hydroxylevulinyl aldehyde, phan tng véi diphenylamine tao
phttc hgp mau xanh lam bén vitng. Mtic 6 mau xanh lam ti 1é thuan v6i ham luwong cia ADN

[5].
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Hinh 2. Phan ting mau déc trung nhan dién ADN: a) ADN két tua trong con; b) ADN duge lam sach trong
ong nghiém; c¢) Phan ting mau xanh lam déc trung cua ADN véi diphenylamine

3.4. Quy trinh tach chiét ADN cai tién

Théng qua két qua thuc nghiém, ching t6i dé xuat quy trinh tach chiét ADN cai tién
(Hinh 3) véi cac budc don gian, mau vat dé tim, dé thuc hién va tiét kiém thoi gian. Noi dung
cai tién so véi quy trinh trong SGK nhu sau: Dé xuat st dung mau vat dé chuan bi, chi phi thap
nhu chudi, hanh tay, t& bao niém mac miéng; cong doan phan giai protein bang dich chiét qua
dira ¢ thé bo qua néu gido vién khong chudn bi duoc; st dung cdc thuy tinh thay thé 6ng
nghiém gitp cac thao tac nhanh, dé thuce hién, thu duoc nhiéu ADN; dé xuét nghién mau véi
tinh th& NaCl nhdm tdng hiéu qua ctia thi nghiém; b sung cong doan chitng minh phan két tia
la ADN bang phan ting mau déc trung véi diphenylamine; thoi gian thiee hién bai thiee hanh thi
nghiém theo quy trinh cai tién chi mat 15 phat, giam mét nira thoi gian so véi quy trinh trong
SGK [2, 4, 5].
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Budc 1: Lya chon mau
(Chudi chin, hanh tay, t€' bao niém mac miéng...)

'

Budc 2: Nghién mau véi NaCl

'

Budc 3: TAch ADN ra khoi té'bao va nhan t&'bao

'

Budc 4: Phan giai protein bang enzyme bromelain tir qua dia

¢

Budc 5: Két ttia ADN trong dich t&'bao bang con

'

Budc 6: Tach ADN ra khéi 16p con

'

Budc 7: Nhan dang ADN bang phan ting mau dic trung véi
diphenylamine

Hinh 3. Quy trinh téch chiét ADN cai tién

4. Két luan

Trén co s¢ thuc hién thi nghiém tach chiét ADN, chung t6i da phat hién duoc cac tinh
hudng cé thé dién ra va dé xuat cac bién phéap xt ly nham nang cao hiéu qua ctia thi nghiém.
C4c tinh hudng da nghién ctu duoc sé la nguon tai liéu bd ich gitp gido vién trong giang day;
ddng thoi cung cap cac tinh hudng thuc tién cho giang vién cac treong sw pham trong viéc rén
luyén ky nang day hoc thuc hanh thi nghiém cho sinh vién sw pham, nang cao chét lwgng dao
tao gido vién sinh hoc. Thong qua cdc bién phap x ly tinh hudng, ching t6i da xay dung quy
trinh tach chiét ADN cai tién nham thuc hién thi nghiém don gian, tiét kiém thoi gian va chi
phi, gop phan tao déng luc cho viéc trién khai hiéu qua cac hoat déng thuwe hanh thi nghiém 6

truong pho thong hién nay.
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PROBLEM-SOLVING IN DNA EXTRACTION EXPERIMENT
IN HIGH-SCHOOL BIOLOGY SYLLABUS

Le Minh Duc!, Phan Duc Duy?, Lu Thi Thanh Nga?

1Sai Gon University, 273 An Duong Vuong, Ho Chi Minh city, Vietnam
2University of Education, Hue University

%Tan Binh High School, 19 Hoa Bang Str., Ho Chi Minh city, Vietnam

Abstract: In extracting DNA from animal or plant cells in the practice section "Determining the chemical
composition of cells" in the grade 10 biology syllabus, there have been many situations that make it
difficult for teachers and students. This study points out common situations and suggests solutions that
make the process simple, reducing operational time and increasing the reliability of the experimental
results. It is thereby helping teachers and students be active in performing and teaching the experiment.
The study also proposes an improved process of DNA extraction and identification for teachers and
students to perform easily under the current laboratory conditions in high schools.

Keywords: DNA extraction, grade 10 biology experiments, problem-solving, improved experiment
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