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rdl Utt HoA otEu mEru rnlcu tY GHIoRoPHYLI

TRoruG tn cnE xAilH $AMELLIA slilEilnlr L.l

lE rttf tAut', tnAn PHUdNG cHll

pHAN TH! BuNG,, TRUdNG rHl giNH GIANG3

lVi€n CN Hda Sinh MAi tufinl, Trldng Dai hoc Vinh

2Khoa Trung hlc cd s0, Trttdng Caa ding Su pham NghA An

sViAn Su pham T$ nhiln, Trttdng Dai hoc Vinh

SUMMARY

This study was carried out to optimize extraction.co.ndition of .chloroohvll from tea leaf..,To obtain this

poat, we used a utporii'iiffo;;',;;;i;;;i; :i9 ipiil"izi i*ir,uitirs con'diiiois of chtorophvtt !:::y::
7;;;;;;;tr;iiisi:;iiilii;;iiili*tior:iiin cindiilohs fromtea teaf w-ere investisared, inctuding: sotvent con-

cetltratton,,,*u, ,o,r.iii ;;:ii;;.^i;;;;;;i;;;;'i; ttioirainnt tke optimat exiruction conditlons of chtoro-

,hv1 from tea tea.f ob'iai),'n'i' ,ii'riito;; ; '"i;;;; 
iiiiilri,:iii'i, ;f '{;,i0 

.E;, riitig: pf 22,s hours. a sotvent

i';i;:,i; 
"f 

i:ili. it;;;;;i;;;;;;;;";, *iiitton', chtorophyil contenr achieved 23,83 (ps/t).

Keywords: optimir.ation, te a leaves, chlorophyll, response surface methodology'

I. DAr vAN ot
slr duno nhu la chdt clm thu 6nh silng dd diet cic t6'

bililg tnu vi cnong virus, chdt kheng bd thd, ch0t

chfla vOt thuong vi khff mUi hOi...

0 nu6c ta, c0y che li mOt trong.nhilng c0y trdng mli
nhon cfia cdc vUnq truno du, mi6n n0i. D0y ld ngu0n

nguycn li0u ddi da; dd iin xuft chdt miu,.c6 thd sit

Ounir ttl li chd tuui, 16 chE gid, chd ddn cudi vu, hoic

tti c[C cdo thdp, thf phdm...c[ra cdc nhi mily ch0. viOc

iin xudi'inat'rirau tiruc phdm khong gall 00c rrai 0eli

vdi co thd til ngudn nguyen lieu dE kidm, r0 ti€n c6 1i

nohTa l6n vd kinh td. Hon n0a, chdt mdu chlorop^hylltit

c6C knOng chi mang lai miu sdc dep thuc phdm mi

cdn cdn dO gia tri iinrr nqc cao, c6 loi cho s(tc khbe

ngudi ti0u dilng [5].

xudt phet tit thuc ti6n tr6n, chring tOi ti6n hinh dd

tai "Tdi rru nOa OidJ ki$n trich ly chlorophyll trong 16 chCI

xanh (Camellia sinensis L.\"

rr. vAr LI0u vA PHIJONG PHr(p NGHfrN c0u

1. V4t liQu

Li ch0 xanh dL0c thu hrli tai ddi chO $t0c xd Thanh

Ti0n. hwOn Thanh Chuong, Nghe An. M6u thu htii du0c

rfia iacti,'dd 16o. Thoi gidn til llc thu hiii ddn lfc x[t lV

mdu li 1-2 ngiy.
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Chlorophvll li mOt s6c t0 mdu xanh ld cdy dugc tilt
th0v troni 6eu ndt idt ci c6c thgc vft, tio vd vi khudn

cvairobacieria. D6y li s{c t0 chiutriich nhi€m cho qu6

iiinrr quano hop ? thuc v0t. Cfu tr0c hoil hQc c0a

cnlorodnfltld gen gidng hemoglobin 6 mdu.ngudi, clng

;dm ,i nlom [emE qfn vdi mOt nguvOn tO kim loai, 6

ioudi li nouv€n td s[t, cOn 6 thuc vft vd tlo, nguy0n

td masnes'iu'm thay thd cho nguy0n td sf;t. Nguoi ta

cdn goi ch0't diep luc (chlorophyll) li mdu cta thUc

v{t [1-4].

Chlorophyll c6 nhilng itng dung kh6c nhau tronq y

hgc, c0nd nghi0p. Trong y ttqc, chlorophyll dugc ch[ y

nrriiiu nrrir'ni0t ttranfr p-ndn co bf,n cho khdu phdn in
kieno chffa b0nh vd nhu ld chdt chfla b0nh. Chlorophyll

uc cfid phat tiidn c0a vi khudn, kich thich yiQ^c phuc hOi

iiCmi oa oi nu nai va blo v0 con ngudi kh6i c6c chdt

gfly ung thu [3]. Chlorophyll vi cdc ddn xudt cOn du0c

2. Phrldng phdp nghiGn crtu

a. Ouy trinh tdch chidt chlorophyll

OrE trinh tich chidt chlorophyll ttl 16 chB xanh vdi dung

mOi ethanol tttryc tiOn hinh nhrrsau: L6 chd xanh -+ Rfia

sach. dd 16o -+ C0n (2 qam) -+ Nghidn nh6 -+ HOa trOn

ding moi -+ U tarin 0 nhiet d0 4-60c -+ Ly tdm
g.S0OlpnUt trong 1d phft -+ 0o d0 hdp thu quang.

H6a hge & IIng dgng
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b. Xdc llinh him Iugng chlorophyll

- Cdc loai chlorophyll a, b co thd ngAm chiet tllng
cdg dung mOi hfiu c0 nhu: acelone., ethanol, methanol.

lrJ6i bai-chlorophyll c6 mOt pnd ndp thu 6nh s6ng dic
trung vdi peak hdp thu riOng. Phdn ng0m chi6i trong

cdc dung mOi duqc phAn tich trOn m6y so mau tuong

fng vdi cdc peak do [6-7].

- Dlnh ldong chlorophyll tdng sd theo phuong phep

cfia Zapata Garrido vi cQng sU (2006) [3]. Ham luqng

chlorophyll trong ethanol duqc do d0 lap thU quang_6

budc s6ng 665nm vi 652nm [5.61. Mau trdng ld mau

chi chua dung mOi 0 ndng dd nhAt dinh. Hirm luong

chlorophyll duqc tfnh nhu sau:

[Chl-a] = 16,29 x A665 - 8 54 x A652

[Ohl-b] = 30,66 x A652 - 13.58 x A665

[Chl-ab]= 22,12 xA652 + 2 71 x A665

c. Phddng ph6p bO tri thi nghi0m t6i rtu h6a c0ng

itoan chiG't

Trong qud trlnh tdch chiet chlorophyll, ch0ng tOi

chQn 3 yOu td: ndng d0 dung mOi (%), thd tich dung

moi (ml), thoi gian ngdm chi01 (gio) dd khAo s6t quy

hoach th{c nghiQm. Him mqc ti6u quy hoach thgc
nghi0m la hAm lugng chlcrophyll (chl-ab) thu ddqc

nhidu nhd't.

*?\?^

III. KET QUA VA THAO LUAN

Bfrng 2: Ham lu$ng chlorophyll trong qud trinh tO'i r{u

Sau qu6 trlnh khio s6t tim khoing yOu td tdi du cho

trich ly, xdc dinh mtrc bl6n thi6n c0a c{c yOu td theo

b1ng 1.

ChQn phUdng phdp qui hoqch truc giao c6p I

Td chuc thi nghiQm TYT 2-: t'6i 2 mfc cila c6c yOu

td, k la c6c ydu td inh hu0ng, k = 3,

Chgn m0 ti todn hQc:

Y = bc + b,x, + brx, + brx, + b,rx,X, + b,,x,x, +
brrxrx* + b,1rrx1xrx,

bo: H0 sd tU do

b,r, brr, b,r: H€ s0 tuong tiic dOi

b,rr: H$ sd tuong t6c ba

b1, b2, br: Hg sd tuydn tinh

Y: Him d6p rtng, hdm lugng chlorophyll (chl-ab) thu

duQc so voi nguyon ligu (%).

Xtr ly s0'lieu

Tdt ci c6e thi nghiem duoc b0 tri l{p lai 3 ldn. K61

qui trinh biy ld gi6 tri trung binh. Sd liQu dt0c phan

tfch b]ng phdn mdm th6ng k0 Design-Expert 7.1 (Stat-

Ease, lnc, Minneapolis, USA) dC phdn tich cac h0 sd

hdi quy, bd mdt ddp ung va tOi m h6a voi thu0t toin
ham mong dQi [7-9].

H6a hgc & Llng dgng

Bing 1: Xdc illnh ciic yCIu td vd mrlc bieh thien

Cac mic

Cdc ydu to anh hu6ng

Ndng d0 dung mOi (9;i,

("C) (X,)

Thdi gian,

(sidXXs)

Thd rich dung moi

(ml) (x,)

Milc cao (+) 90 arl 70

Muc co sd (0) 80 20 60

Mfc thdp (-) 70 16 50

Khodng bidn thi0n 10 10 10

STT
Bi6h me Bi€n th{$

Ham lugng Chl-ah
X1 X2 X3 Xr, "/o Xr. h X3, ml

1 7A 16 50 12.32

2 + 90 16 50 11,286

3 + 7A 24 50 16,849
A + + 90 24 50 17,675

5 + 70 16 7A 10,677

t) + + 90 16 70 10,386

7 + + 70 24 70 8,505

8 + + + 90 24 vo 't2,178

s 0 0 0 80 20 60 18,476

10 0 0 0 BO 20 60 18,4S4

11 0 0 0 BO 20 60 18.497

sdeha*4rr (ry)/zots (o

ry



Hrnh ,..o

Yfu t6-
Idng blnh

phudn0

BAG

t{
do

frung binh blnh

phrdng
Gie ri F

Gli tri p

proh>F

M0 hinh 220,88 7 31,55 2,760E+0,05 <0,0001 Tin c6y

Ndns d0(Xr) 76,55 1 76.55 6,695E+0,05 <0,0001
Tin ciy

Thdi gian(Xr) 24,89 'l 24.89 2,177E+0,05 <0,0001
Tin cay

Thd tich (&) 9,7 1 s,70 84876.52 <0,0001
Tin cay

Xr Xz 33,01 'l 33,01 2,887E+0,05 <0,0001
Tin cay

Xr& 40,42 1 40,42 3,5536E+0,05 <0,0001
Tin cay

x2 x3 27,64 'l 27,64 2,41 8E+005 <0,0001
Tin ciy

Phdn du 310,31 31 0,31 2,714E+006 <0,0001

Sai s6 thudn 2,287E-004 2 1 ,1 4sE-004 <0,000'l Tin cfly

Tdng tfi,ng quan 531,19 10

E

3

z

Hinh 1. M6 hinh 06p rtng bd mit cfia c5c yet to'inh hrlfrng agii'oiaiiinrr crriel.chlorophyll

a. MA hinh ddp ttng'nd iat crtathdi gian ve ndng d0 dung mOi.ddn qud trinh chi{t chlorophyll

b. M6 hinh ddp tng Od mat c(ta thd tich vd ndng dA dung m1i ddn qud trinh tdch chi|t chlorophyil

c. MA hinh 6ng id mil crta thd tich dung mAi ve thdi gian ddn qud trinh tdch chidt chlorophyll

Bing 2: K01 qul ph6n tich AN0VA t0'i rlu qu6 lrlnh tdng hqp c6c yGt td

h

d

2

1. Anh hrr8ng cria c6c nhAn tdchidt ildn him
ld{ng chlorophyll ab

Anh hr.r0ng cta c6c nhdn t0 chiOt: n6^ng d0 dung mOi

(Xi), thdi gian ngam chidt (X,) va 
^thd 

tfch dung moi

(Xr) ddn ham lu0ng chlorophyll tdng du0c thd hiOn

trong blng 2 vi hinh 1.a, 1.b, 1.c.

KOt qul cho thdy cl ba nhtn td chiOt ddu ddu co

ttlong tdc vdi nhau vi lnh hu0ng ddn him muc ti6u. CU

thd thdi gian va ndng d0 dung moi^c6 tudng tec duong

ddn him muc tiOu, trong khi d6, thd tich dung mOi tang

qu6 gi6 tri tdi han sE ldm gilm gi6 tri chung c[ra hdm

muc ti0u (hinh 1a, 1b, 1c).

z.Tdirnr h6a di6u kiQn chidt

DUa vdo phdn mdm thdng kO Qesign-Expert 7,1

(Stat-Ease, lnc, Minneapolis, USA) dd phin tich cdc h0

iO ndi quy, bd m{t ddp ung va idi rru h6a c6c ydu td

lnh hudng d6n dich chi6t.

Phdn tich sU phu hop cta m0 hinh va sU. c6 nghTa

clra m0 hinh dwc danh giii qua ph0n tich phdn AN0VA

vi cdc chl sd tuong quan (bing 2, bAng 3).

H6a hgc & Ilng dung

-
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BAng 2 chi ra k01 qui phdn tich sU phtr. hop vi c6

i,r*i s#i[' iuy;f[tsilil,i ff %i i : lt1 :ll
;H i;i r".'olod?r'o tiict c6c h0 

9ei- 
t.rd i. 9ty. 

c6..f ns hia'

Hi? [i lMrd;ii-rirur;u 2zse'8g,zl sii tri rat l6n n0n

Xi6 iiinil'ffi id;; f nsnia tndns kc v6i d0 tin civ

99,99% (P < 0,0001)'

0 nang 3, kOt qua ph6n tich ANpVI cho thdv-gi6 tri

l;fi !ffi Ttll,ffi 'fJ,, i-T',S# 
'H 

t,*'if,i'l'J,T
ctra m0 hinh.

TU c6c si6 tri phtn tich co y nghq.g-tr:en' gi6 
fri

na#r,iins'*.s fioior.tqi pn$n'mdm DX7 dua ra bi6u

di6n theo phuong tr'inh cu the sau:

Y= 11,54 + 3,09X1 + 1,76{q - 1'1X3 + 2'03X1X2 -

2,25X1X3 - 1'86X2X3 - 1'04x,x2x3

Trong d6 :Y li n6ng d0 chl-ab mong doi

X, li ndng d0 dung mOi (%)'

x2 h thdi gian ngam chidt (gid)'

Xs h thd tich dung mOi'

ela tri tdi il cue .4%X{?lor$fi,,E',ii,,tu6;flI1
phtn tich trong mi6n kh

vi 2b.

tr

oua ke't qui phan tich thUc nshiQm o t* 
1f,rf,'33

oi6i riien iefir,,u ino qua trinh tdch chi6t chlorop

A;;d;; a; il nnai trons mi6n khao s6t li:

- N6ng d0 dung mOi: 83,20%'

- Thdi gian nglm flr: 22,5 gi0'

- Thd tich dung m0i: 53ml

Tai di6u kien chidt nhu trcn, hdm luong chlorophyll

tnu o,{c li 23,83 (ug/l).

H6a hqc & (fng dgt'g

^d
Hinh 2.

a. Anh hu\ng crta n6ng d0 auiiili ,a thdi sian (16'n ndns d0 chFab,

b. Anh hudns crta noi iin iainid ti'n duns-mai ddn ndns dA Chbab

Iv. Kir LUAN

Nohi0n crlu dd x0y dgng duQc JnO hinh to6n hAc T9

ta il"li'ilbil".ii'ni'nnin"teic'nic''t lndns d0 dglo moi'

if,oi"ii.,i-rdam-Jniat, ind-ticn otins moi) dcn him

iiiJ.d'ri'r,ii6iiivriiu 16 cha ta Y= tl'54 t lroex' 
*

'#;'x;'-'1,ixi'i-z,o,x,x, - 2,25x1x3 .- 1'86x2x3 -

iloiilx"x"."Ci'c siiiri"tditir dd chiet chdt miu chloro-

,i.r"rriiii'ii .r,e-niu iiu: N0ns d0 duns moi:-83'2%;

lnii"oiun'rr,'gt ,i,5 gial; thd ihh dung m0i:..53m1' Tai

lii&'k',?; ;ii'c'] tdi'uu; ni m uon s ch lorophvll thu dtroc

li 23,83 (Ug/l).

(Xem fiAP ffing 81)

Blng 3: K01 qul phin tich sU ph0 hqp cfra m0 hinh vdi th{c nghiQm

Gi6 tri trung blnh

Hq sd Oi0n thi0n %

1853,619D0 chinh x6c PhU hOP
Tdng binh Phuong Phan du

7GaG3)fzo$
(@

li{frsari avaCilb 
--*



tuGHGN cUu Aun HUfiilG....

lv. rfr r,uAN

Tu cac t<e't qui nghiOn criu inlr hudng cla mQt s6

yOu td cOng nghO ddn hieu sudt tdng hqp acid picric 6

q,,v ro soog/r6, tld chi ra cac oic'ririen thich hgp dd

tdng hOp acid picric la: didu ki€n nhi0t d0 duy tri qu6

trlnh nitro hoa ld 95-1000C, ndng d0 acid nitric dung

dd nitro hoa liL B0% va t9' le mol giffa acid nitric vd

phenol la 1 :5; thoi gian nitro hoa la 180 phut.

(Tidp theo trang 25)
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