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TOM TAT NOI DUNG DU AN

+ Ly do nghién ctru

Nhu chung ta da biét, Hoa hoc 1a mdn bo mén khoa hoc rat thuc nghiém. Nhung da
phan hoc sinh ¢ nhimg ving ndng thon xa xdi chi dugce tiép can véi nd qua 1y thuyét sach vo
vi cac ban khong c6 diéu kién thuc hanh. Vi ly do d6, nhém hgc sinh chiing em quyét dinh
nghién ciru vé cac chét hoa hoc c¢é trong ty nhién dé co thé mang hod hoc thém gan giii vé6i
cac ban.

Trong mdt lan tinh co theo me vao bép, khi thay me vit chanh vao nudc rau mudng
ludc va nudc di trong lai. Thé 1a ¥ tuong ding rau mudng dé 1am chét chi thi axit-bazo da
hinh thanh tir d6. Rau mubng von sinh truong rat tt trong didu kién khi hau & nudc ta dic
biét 1a cac ving noéng thon. Rau mudng c¢é gia thanh kha ré va moc kha nhiéu trong tu nhién.
Nén em hy vong né cé thé thay thé mot s6 hoa chat dit tién nhu: phenolphtalein, metyl da
cam,... Thé 1a nhom ching em bét dau nghiéng ctru va thyc hién dé tai “ Tach chiét chat chi
thi axit-bazo tir rau mudng”. Du chi 1a mot phan viéc nho bé dé mang anh sang tri thirc cho
cac ban hoc sinh ving sau, ving xa, nhung ching em van hy vong cac ban hoc sinh s& yéu
thich va cung ching em tham gia hanh trinh chinh phuc tri thirc ciia nhén loai. Trong thoi gian
sdp t6i, chung em hy vong c6 thé tim thém nhiéu hon nira nhung chét ho4 hoc trong thién
nhién dé chip canh cho nhirng niém dam mé hoa hoc cuiia nhitng ban nho ving qué nghéo.
+Y twéng nghién ctru

Khao sat cac dung méi ly trich(nuée cat dun soi; nudc cat pha con ti 1& 1:1; con
tuyét dbi) dat két qua nhu mong mudn.
+ Céu héi nghién ctru

Céc dung dich sau khi chiét (chon dung dich tét nhat) d6i mau nhu thé nao khi pH
moi truong thay d6i?
+ Loi ich dé tai mang lai

Lam chét chi thi vira an toan, vira ré tién, c6 thé phuc vu cho hoc sinh & cac truong

vung siu vung xa, co s¢ vat chat con gap nhiéu kho khan




+ Cong viéc chinh da thuc hién

- Chiét chat mau dung l1am chi thi tir rau mudng do, bang cac moi nhu: con tuyét di,
con pha nudc (i 16 1:1), nude cit.

- Khao st sy thay d6i mau sic ciia dung dich chiét.

- Thir nghiém dich chiét dé lam chét chi thi axit-bazo
+ Két qua dat dwoc

- Chiét bang dung médi con pha nude (ti 1& 1:1) cho két qua tét hon ca. Dung dich sau
khi chiét (sau khi tach bo chit diép luc) c6 mau sic thay dbi khi pH moi truong thay doi.
Nhoém nghién ctru da lam giéy chi thi phuc vu cho viéc hoc tap ciia minh (tao huing thu hoc

tap va long yéu khoa hoc trong chung em).

LOI MO DAU
1. Dit van dé:

Trong phong thi nghiém cua cip trung hoc phd théng, hoc sinh thudng gip mot loai gidy
mau tim dung dé thir, nhan biét tinh axit hodc kiém cua dung dich nao d6. Khi dung dich co
tinh axit, gidy mau tim s& hoa do, con khi gip dung dich c6 tinh kiém, gidy mau tim s& hoa
xanh. Loai gidy do co tén la gidy quy, mot loai gidy chi thi axit — bazo.

Tuy nhién, dé d& dang nim bit khai niém vé gidy quy, thi trudc tién ta phai tim hiéu khai
niém vé pH : pH = - 1g[H'] véi [H'] 1a ndéng d6 H' trong dung dich ; pH > 7: mdi trudng
bazo, pH = 7 : mdi trudng trung tinh; pH < 7: moi truong axit. Nhitng loai gidy chi thi axit —
bazo c6 mau sic thay d6i khi pH moi truong thay doi. C6 thé néi pH 1a mot thong s6 quan
trong trong nhiéu linh virc khoa hoc. Céc té bao trong co thé sinh vét séng déu c6 mot khoang
pH (pH scale) nhét dinh, chi can su thay d6i du nhé gia tri pH ciia méi truong déu c6 thé anh
huéng nghiém trong dén sy sdng cua chiing.

Vi du: Trong ndng nghiép, pH ciing 13 thong s6 can duoc chu ¥ trong canh tac dét trong.
Néu dat mang tinh axit (con goi 1a dat chua, dat nhiém phén) s& 1am anh huéng dén kha ning
hép thu dinh dudng cua cay tréng, dan dén khong c6 gia tri canh tac. Do vay, trong thuc té,
ngudi ta thuong phai bon voi (bazo) dé trung hoa cac ion hidro (H') trong dit, 1am giam tinh

axit va tang pH cho dit. ..




Trong hoc tip, ching em thudng ding chi thi axit — bazo dé xac dinh pH cua dung dich
ma minh dang nghién ctru. Ching em mong mudn tu 1am ra gidy chi thi axit — bazo dé phuc
vu cho viéc hoc tdp cia minh va ciing budc dau 1am quen véi viéc nghién ctru khoa hoc.
Chinh vi thé, ching em di tim hiéu tai sao gidy chi thi axit — bazo lai d6i mau khi pH thay d6i
va chung em biét réng ¢ nhiéu chét trong cac lai rau, cl, qua nhu bép cai tim, hoa dam but,
rau mudng, ci nghé...ciling c6 mau sic khac nhau khi pH ciia méi truong thay ddi. Chung em
chon d@ tai “Lam chét chi thi axit — bazo an toan tir rau mudng d6” 1am dé tai nghién ctru cua
minh vi rau mubng d6 d& trong, moc phd bién & xung quanh noi ching em &.

2. Tong quan:
- Nghién cttu so lugc vé co ché d6i mau ctia mot sd chat chi thi axit — bazo.
- Tim hiéu vé rau mudng do.
- Tién hanh nghién ciru va lam chét chi thi axit — bazo tir rau mudng do.
- Lam gidy chi thi axit — bazo.
3. Phwong phap nghién ctru:
+ Tham khao cac tai liéu.
+ Tién hanh thuc nghiém chon dung méi chiét tach phu hop.

+ Tién hanh phan tich va chon loc.



NOI DUNG PA NGHIEN CUU

- So' lwge vé chit chi thi axit — bazo
Chat chi thi axit — bazo 13 nhimng axit hitu co yéu hay bazo hitu co yéu, dién i thuan nghich
(ki hi¢éu HA) va dac bi¢t anion A~ va phan trt HA c6 mau khac nhau.

Khi cho chat chi thi vao nuéc thi can bing duoc thiét lap :

HA + H,0 H;0" + A (1)
Méi trudng axit: mau cia chét chi thi 13 mau cia HA
Moi truong bazo: mau cia chat chi thi 1a mau cta anion A"

Mot s6 chat chi thi thuong dung trong cac phong thi nghiém Hoa hoc trung hoc phd thong:

Chét chi thi axit — bazo Mau & mdi trudng axit Mau & mdi truong bazo
Quy tim doé (pH<6) xanh (pH > 8)
Phenolphtalein khong mau (pH < 8,3) héng (pH > 8,3)

Giéy chi thi axit — bazo la giﬁy loc tam dung dich chi thi axit — bazo dé x4c dinh nhanh
khoang pH ctia dung dich dang xét.
- Tong quan vé rau mudng d6: Trong rau mudng c6 92% la nude, 3,2% protit, 2,5% gluxit,
1% xenluloza, 1,3% tro. Ham lugng mudi khoang ciing rat cao, chu yéu 1a canxi, sét, va cac
vitamin C, B1, B2, PP,... Trong rau mudng do con cé chét anthocyanin, c6 nhiéu trong da (16p

v0) cua loai rau mudng do.

Hinh 1: Rau mudng dé




Anthocyanin 14 hop chit mau hitu co tu nhién tan trong nudc 16n nhét trong gi6i thuc
vat, ching thudc nhom flavonoid, c6 mau do, do tia, tim va xanh dam xuét hién trong trai cay,
rau cu, hoa va thao moc. Anthocyanin con 1 hop chat ¢6 nhiéu hoat tinh sinh hoc qui nhu:
kha ning chéng oxy hoa cao nén dugc st dung dé chng 130 héa, hoic chdng oxy héa cac san
phém thuc phém, han ché sy suy giam stc dé khang; co6 tac dung lam bén thanh mach, chéng
viém, han ché su phat trién cua céc té bao ung thu; tac dung chdng cac tia phong xa.

Anthocyanin 14 nhiing glucozit do gbc duong glucose, glactose... két hop véi gbc
aglucon c¢6 mau (anthocyanidin). Aglucon ciia chiing c6 céu tric co ban duoc mé ta trong
hinh 1. Cac géc duong co thé duoc gén vao vi tri 3,5,7; thuong duoc ge“in vaovitri3 va5con
vi tri 7 rat it. Phan tir anthocyanin gan dudng vao vi tri 3 goi 1a monoglycozit, & vi tri 3 va 5

goi la diglycozit.

Cdu triic co ban ciia aglucon ciia anthocyanin

Céc aglucon cua anthocyanin khac nhau chinh 1 do cac nhom gén vao vi tri R; va Ro,
thuong 1a H, OH hoac OCH3.

Mau sédc ctia anthocyanin ludn thay ddi phu thudc vao pH, cac chit mau cé mit va
nhiéu yéu t6 khac, tuy nhién mau sic cua anthocyanin thay d6i manh nhat phy thudc vao pH
moi truong. Thong thuong khi pH < 7 cac anthocyanin c6 mau do, khi pH > 7 thi c6 mau
xanh. O pH = 1 c4c anthocyanin thuong & dang mudi oxonium mau cam dén do, 6 pH =4 + 5
ching c6 thé chuyén vé dang bazo cacbinol hay bazo chalcon khong mau, & pH = 7 = 8 lai vé

dang bazo quinoidal anhydro mau xanh
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Ti 1& phan trim Anthocyanin trong than rau mudng theo International Journal of PharmTech

Research:
Table 1: Percentage phenolic constituents of Ipomoea aquatica
Plant parts Flavonoids Tannin Phenol Anthocyanin
(%) (%) (%) (%)
Stem extract 0.02+0.014 0.24 +0.001 0.35+0.07 1.77+0.35
Leaf extract 0.29+0.014 0.24 £0.02 0.31+£0.01 0.9 +0.02

Each value in the table was obtained by calculating the average of three determinations +
Standard Error of Mean (SEM).

- Chiét Anthocyanin bang dung méi: Tién hanh chiét anthocyanin trong rau mudng d6 bang
cac dung méi nhu sau: thir nhat nude cat (dun soi), thir hai con tuyét ddi va thir ba con pha
nuée (ti 1é con: nude = 1:1)

+ Cong rau mudng do6 (1dy 16p vo do tia) duoc rira sach va gid nat, sau d6 ngdm vao 3 coe: cde
1 chtra nudc cét (dun soi), cdc 2 chira con tuyét dbi, cbc 3 chira con pha nuéc. Thoi gian
ngam khoang 1 gio.

Quy trinh chiét nhu sau:

Cong rau mudng do
(lay 16p vo dé tia)

Rira sach, cat nhuyén

Ngam trong dung mai chiét
(dung moi vira ngép rau

Sau 1 gio, loc bo rau muong

Dung dich sau khi
chiét co chira
Anthocvanin




+ Cac dung dich sau khi chiét duoc thir véi dung dich axit HCl 1M va dung dich NaOH 1M;

ghi nhan sy d6i mau cua cac dung dich.

- Lam gidy chi thi axit — bazo

Giéy loc duoc rira béng axit HCI 0,1M, sau d6 rira béng nudc va béng dung dich

amoniac 5%, rira lai bang nudc cat va siy kho. Ngam gidy loc vao dung dich chiét sau khi da

thir pH cho két qua tot nhat, sau d6 say kho dén khdi lwong khong dbi.

KET QUA VA THAO LUAN

- Dung moi con tuyét doi

Céc dung dich chiét thu duge déu c6 1an thém chit mau c6 mat trong rau mudng va

chét diép luc (mau xanh), chét diép luc tan tdt trong con, chinh vi thé khi dung dung méi con

duoc két qua co 1an nhiéu chat diép luc nhiéu hon ca.

Hinh 2:

Mau é moi truong

trung tinh

Mau ¢ moi

trwomg bazo

Mau ¢ moi

trud'ng axit

Ong nghiém (1) Ong nghiém (2) Ong nghiém (3)
Dung dich rau muédng do Mau xanh lo Mau vang sim Mau tia lo
dwoc chiét bang dung moi (pH: 5,47) (pH: 9,82) (pH: 3,89)

con tuyét doi co lan nhiéu

chat diép luc.
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- Dung moi la nwée cat: Anthocyanin 1a hgp chat mau hitu co ty nhién tan tét trong nudc.
Tuy nhién, néu dung dung moéi 1a nudc cat, chat diép luc ciing c¢6 1an vao, mau sic dung dich

chiét thu dugc khong 3.

Hinh 3:
Mau & mbi trwong Mau & moi Mau & moi
trung tinh trudng axit truong bazo
Ong nghiém (1) Ong nghiém (2) Ong nghiém (3)
Dung dich rau muéng do Mau do tia Mau cam sdm Mau vang lo
dwoc chiét bang dung méoi (pH: 5,73) (pH: 3,88) (pH: 8,98)
nwéc cit (dun soi).

- Dung méi con pha nuée (ti 18 con: nwée = 1:1): Dung dich chiét thu dwoc ciing chira diép

luc. Tién hanh tach diép luc, chung em thyc hién nhu sau:

Dung dich sau khi chiét
bang dung dung méi con
pha nuwée ti 1€ 1:1

Cho thém dung moi petroleum ether 60~90
vao (the tich bang I phan 2 dung dich goc)

Dung dich thu dugc cho vao
binh chiét qua 1€ dén khi tach
16

Chiét bé phan dung dich 16p trén c6 chira
nhiéu diép luc (mau xanh)

Dung dich 16p dwéi thu dwgec
mau niu tim c6 chira nhiéu
Anthocyanin
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Hinh 4: (cbc thir 1 (tir trai sang phai): dung dich 16p trén c6 chira nhiéu diép luc; coc thi 2:

Hinh 5:

dung dich 16p duéi c6 chira nhiéu anthocyanin)

Mau é moi truong

Mau ¢ moi

Mau ¢ moi

Mau ¢ moi

trung tinh trudng axit truong bazo trudng trung
Ong nghiém (1) Ong nghiém (2) | Ong nghiém (3) | tinh bi hoan
tan v6i nuée
Ong nghié¢m
“
Dung dich rau Mau do tia Mau hong Mau vang sam Mau vang
muéng do (pH: 5,81) (pH: 3,43) (pH: 9,39) (pH: 5,77)

dwoc chiét
bang dung moi
con pha nwéc
(tilé 1:1) sau
khi logi bo

diép luc
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KET LUAN
e Sau 3 thang nghién ciru va thyc hién dé tai, nhom nghién ciru da chon duoc
dung méi chiét tot nhét trong 3 loai dung mdi néu trén 1a: cén pha nude véi ti
le1:1.
e Mau sic cia dung dich chiét tir rau mudng d6 thu dugc khéng nhitng phu
thudc vao pH: méi truong trung tinh c6 mau tim; méi trudong axit (pH tir 1 dén
4) c6 mau dé; mdi trudng bazo c6 mau xanh (pH tir 9 dén 14), ma con phy

thudc vao hon hop mau véi cac sac té khac nam trong rau muong.

Mau & mbi trweong Mau & moi Mau & moi
trung tinh trudng axit trud'ng bazo
Dung dich rau muédng do Mau do tia Mau hong Mau vang
dwoc chiét bang dung méoi (pH: 5,81) (pH: 3,43) (pH: 9,39)

con pha nuwoc (1 1¢ 1:1) sau

khi loai bo diép luc

e Chung em chon dung dich chiét v6i dung méi con pha nude (ti 18 1:1) dé lam
gidy chi thi axit — bazo, gidy nay c6 thé st dung 2 thang néu dugc bao quan tdt

trong hop kin.
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