
t,Y

JouRNAL oF cHEMrsrRyAND AppLrcATroN / TAp cHl cOA HOr HoA Hoc vrEr NAM-- tssN1859-4069

Sd zlstlzotz
i.
TI

H ffiruG

d,t i
ts*,& t

ml

Please purchase PDF Split-Merge on www.verypdf.com to remove this watermark.



KHf,o sAr uA r0'r Uu ntin oGu rEu rnicu ry
porypuEuol TRoruG ffi dr usnruM naAJAttA L.l

rnAN pHudl'rc cHl, lr rHf rAn

Khoa Hoa hqc, Tril1ng Dai hQc Vinh

u. vAr rry,u vA psrldxc ps,(p Nrcurnx cllu
1. VQt liQu a. Phudng phdp chie-t polyphenol

U di Ouqc thu hdi0 x5 Di6n Ddng, huy0n Di6n ChAu, Oua trlnh chiei mf;u drlgc tidn hanh theo phuong

tinh Ngh0 An. MAu thu hai vd OuOi rita sach, r;d rao, phhp clra lsmail va cOng srl [3]: Can I gam ta di kh6
dem s{y kh6 6 5000 trong 3 gio, dem nghidn nh6 vd nghidn nh6 -+ Them dung mOi (ethanol 70"k) + Ldc
b6o quAn I -2C0C. (v = 200 vong/phrit) + Lgc lay dich -.> Ly tam

(4.000 vong/phrit, t ='10 phut) -+ Hut dich trong dem
2. Phddng phdp nghiOn cfu phan tfch.

H6a hoc & Ung dgng

SUNIN,{ARY

Thi,r study was curried out to optirni?.e extrocti<trt t'orrcliriott of poh,phenols J'rom guaya leof. The re-
sul.ts ,shou,ed that the gua1.)tt teaJ ii rich in polt'phenols. , md it is an iriportant iourcd ofphenrilic which
couid be ttsecl in medicine and .foori technolctgies. Seyt'ral inJluencing foctors on the polyphenoL ex-
traction from gltava leal were optintiz.etl s^uch tts: temperotltre, pH and time. The si,mulation model of
tke ertractionprocessv:as determined: Y = 1-?8,88 + i),57xt - 0,69x2+ 0,16xj. At optimal extraction
conclitians, polyphenol content ucl'tieved i40.97 rugGAElg of dr,t weight.

Ke\,,vorcls: Anti.oxicl.ant capacitl', e.rtroction, gLt(w{t leaJ, polyphenol, temperoture, optimization.

t. DAT vir op

Trong sd cac chdt chdng oxy hoa tU nhiOn co trong oxy hoa ti6'p theo. Noi chung, tdng ham luong pheno-
thUc vat. phenolic ld nhom chA't chdng oxy hoa quan iic la tuong quan vdi ciic d4c tinh chdng oxy hoa cta
trong va duqc phSn bd rOng r6i. Hdn 8.000 cd'u truc chiing [1] [5].

Pl:r:l:,d1"11r^!!Ti!dl:lrr3^q.r,llrird:lgi.liLt irong can sian, iii cii oupc slr ciErns dd chira nhidu

:i:^it:1 !l.tlo^ l^1'": cat rnat p0r)rne nnt tannrn n0:rn nh"utieu ihay. sdt khua'n, chLra ta"nti vidt thuong...
chuns co o khip cac oO^phiLi.tiS!av.y1Yl 

l3Y :!r!9 vi tions"li"cii co"chua cdc nop cnii ouoi lie, ,iiu
:119 ]?^T91 tlSL [l:,ls the thieu trons che dQ an irrvpii,l,il Jarotenoid, fravonoid va tannin c6 t6c duns
gisj"Er^.I^lgltgi^ryhl6u nshi0n cuu dI cho thay,.cac ia".is";d;,;t,ii r,r,,oi,'rt d;d rshlcn cuu tdm thuc
hOp chdt phenolic c6 tdc dr;ng bic ve trong mot so prral, ffiJring gia* ran, gii*;r,.idlt*i r,O tioin
benh c0a con nguoi, vi du nhu uns thu, benh tim-mach, Siiri o"err, iie , iulrs, il;h"ii;; ri,ii viji-,i,Oi ,isrd,
lgi: lg.tlil g3l yigf co che tac dOng thudn! ri'n ,sryc;lier'dl ,.dt ;;ild ;r,.i il riiei rrram, ,icc xrrio
quan d0'n cdc.dic tinh chong oxv hoa t{v€t v-o1"cy1 rii"i'tOi'i, r,oioib, r,ien"iiilr, r,, poVpr,enot trong t6
g.llng. c3^, qr.,.U 19.-qug: ljlf JPU qgi:f,q-plll ai,i rs"hi#;n;;;rrop;r,iirnin6 oiv r,oiro ns",on
LIng oxy noa c0 tne 0u0c 0n Olnn 00r cau lruc ilen nOp g'i ti1-le Oi hy vong se gop phdn"Un[ dUng troig y
o muc d0 cao cua cdc d5n xuai phenolic, do d9, 9gc iuor'r, ir,r, rii,# Jr,j,i ffi lij ,iij,ri cao c6 toi ch.
phAn trlsinh hOC nhLJcfrat beo, protein. Di\A dugc ngen ;;; kh;;.."
chan triCt d0 sU t2n cong tU cdc goc tU clo va quri trinh
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Xac dinh ham lu0ng polyphenol clra dich chi0i bing
phudng phap Folin-Ciocalteu.

b. Phudng ph6p toi uu hoa thuc nghiem [7]

Trong trlch ly polyphenol, theo c6c nghi0n cuu tru6c
thi 3 ydu to: nhiOt d0, thoi gian, pH, chfng tOi chqn 3
yeu to niry de khao sat quy hoach thUc nghiqm. Nhung

truoc hdt, cdn do t)m khoing ydu td tdi uu cho trfch ly.

Hdm muc tiOu quy hoach thUc nghigm la ham luQng

polyphenol dugc nhi6u nhat (mg GAE/ gam chdt khO).

Cdc thOng sd vd ti l0 dung mOi du0c giff cd dinh 6 muc
tdi m da khio sdt trudc.

Chqn phddng phiip qui hoach tr{c giao cap [ll
Td chuc thi nghiOm TYT 2k: Vdi 2 muc clra c6c ydu

td, k la cac ydu td 6nh hudng, k = 3,

Chqn m0 tA todn hQc:

Y = bo + b,x, + brx, + brx, + b,rX,X, + b,rX,X, +

brrxrx, + b,rrx,xrx,

Trong do:

b,: H0 sd tU do

b,r, brr, b,r: H0 sd tuong tac dOi

b,2r: H0 sd tuong t6c ba

!:H fft tr\{; a1ii 1 !'t.il,|\(; I(it ltt'H l.\

lrti l:!il l*5
Tgt$ ryny& rilrJtq xm

b,, br, br: H0 sd tuydn t(nh

Y: Hdm dap ung, ham luong polyphenol thu dugc s0

vdi nguyen liOu (%).

DUa vdo kdt qui thUc nghiOm vd bing quy hoach

thuc nghiem ta tinh duqc c6c b, theo cong thfc:

Cac hiQu Ung tudng tac c0ng duoc x6c dinh tuong-tu
nhu nhitng hi0u ung tuydn tinh. Cac h0 sd bj duqc kiem
tra sg tuong thich theo chudn Student. Vi01 lai phuong

trinh hdi quy. Kidm tra su tuong thich cua phuong trrnh
so voi thgc nghiem theo tiOu chudn Fisher.

Tdi rtu h6a hdm muc tiou bang phuong ph6p d0c
dring cfia Box vi Wilson.

Gdm c6c budc:

- Chqn budc chuydn dQng 5, cta c6c yeu to co

A,.b1n,,, 6, - (0.3+0.7).1

- Bu6c chuydn dOng clra c6c ydu t0'con lai duoc tinh
theo c0ng thric sau:

o, = o l'i, h,L ,

H6a hgc & Ong dqt g

III. THIJC NGHIt M,TfT OUA VA TSAO LUAN

1. Kh6o sdt 6nh hrIfing cria c6c ydu t6'c$ng ndng d0 cdn thiei b0n trong vd b0n ngodi moi truong,

nghQ tldn hhm ldfng polyphenol ttlc la luon co dong luc cho qud trlnh.

a. Anh huans cia ri r0 duns moi rrich ry ,.,[flJl,iln JHt',.ghJlll3,T3','nho,iil,n,J[ lru ]$ti:
Trichly16di trongdi6ukiQn: dungmOi etanol 70%, 1016n1:15, 1:1510n 1:20vAtiO'piUctangitdti

nhietd0btrong, pH =6,thoi gian igio. Keiquattrd lQ 1:20 len1:25, 1.25.10n'1 :30,Tachqnti I0 1

hiQn 0 hlnh 1.- : 20 cho ciic nghiOn crlu tidp theo.

b. Khio s6t 6nh hufing nhi0t ilO trich ly so bQ

Trfch ly 16 ditrong didu kiOn: dung mOi ethanol 70%,
pH = 6, thdi gian 1 gio, tf l0 nguy6n liQu/dung mOi (1

: 20). Thay doi nhiOt d0 trich ly (0C)tu: 40. 60, 80, 100.

IU dd thi ta thA'y thdy ham luOng polyphenol tdng l0n

khi ta ting nhi0t d0 tu 400C ddn 600C vd gi6m khi khio
s6t 6 B0oC-1000C.

0 ndn Oldm nhiOt d0 thl 600C la didm nhiOt d0 cho

ham luong polyphenol trich ly cao nh{t. Do do ch0ng

t0i chgn ldn c0n didm nay tuc ld nhiOt d0 tu 500C-700C

cho khio sat quy hoach ihUc nghi0m.

c. Kh6o sft thoi gian trich ly so b0

Trich ly 16 di trong didu ki0n: dung mOi ethanol
700/", 19 l0 nguyOn lieuldung m0i ('1 : 20). nhiat d0

trich ly (600C). Thay doi thdi gian trich ly tU 30,60,
90, 120 phr1t.

Hinh 1. Anh hrt0ng cfra ti l0 dung mOi trich ty
d0n hdm lugng Polyphenol

Trong qu6 trlnh trfch ly bing dung mOi th.i nh0n thdy
ring khi lugng dung mOi cdng l6n thi hiOu qul trlch ly
cdng tdng do chring luon tao duoc mQt sU chenh lech

OD Sdaa1aoda (oz)f zorr
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Arun nu0ruo c0n rultEr o0 rnlcH lY

Hdm

luqng

polyphenol

(ms/s)

i1!

11{]

i35

1lr)

1t5

d. Khio sdt pH trich ly so b0

Trich ly ld ditrong didu kiOn: dung moi ethanolT0%,
tl le nguy0n liOu/dung mOi (1 :15), nhiOt d0 trich ly

(600C), thdi gian trich ly 60 pht1t. Thay dOi pH trich ly
ti.r pH = 1 , 2, 3, 4, slt dUng acid citric 20% dd di0u

chinh pH trlch ly.
lltl

il:

11l}

Nhi0t d0 trich lY

Hinh 2. Anh hu0ng cfra nhiOt d0 trfch ly d€h
him lUQng PolYPhenol

Awn nuOrue c0n runtEr o0 rnlcH lY

ll0
luon o" l:r
polyphenol nn

" 
'nlJ' 

oo tricrr rll lrr)

Hinh 3. Anh hudng c&a thdi gian trich ly dOn

hdm ldgng PolYPhenol

Ham luong polyphenol thu duoc cung chiu anh huonq

cla ydu tdtlroi gian. Qu6 trinh trich li cdn thoi gian dd

dung m0i xAm nhflp vdo trong vdch te biro cla ng.uyOn

li0ul sau do hoa tan cdc hop chat cdn chiet rdi rrit
chring ra ngoai. Nh)n chung, trong mOt gi6i han nha't

dinh, thoi gian chiOi cirng ddi, ham luqng polyphenol

tdng so cil Oicfr chi0i cing l6n. Tuy nhi0n ndu thoi

oian quA dai sE lam tdng nguy co oxy hoa polyphenol

ndi oxy, d6n den lam sim mau dich chi0t va giAm hdm

Iuong polyphenol.

Qua hlnh 3, ta thA'y rang, khi thay ddi thdi gian til
30 ph0t den 60 phut thi ham luqng polyphenol tang

lOn (130,52ms GAE/g m6u kho len 139,41m9 GAE/g

m6u khO). Tu 90 ph0t ddn 120 ph0t do thoi gian k6o

dai lam tang qud trinh oxy hoa polyphenol lam ham

tuqng potyptrenol giim tq 133,42mgGAE/g mAu khO

xudng '129,4m9 GAE/g mAu khO.

0 ndn Oidm thdi gian thi 60 phrit la didm thdi gian

cho hdm lUQng polyphen-ol trlch ly cao nhdt. Do do

ch0ng tOi chgn lAn c0n didm ndy tuc la thoi gian tu 50-

70 phrit cho khio sdt quy hoach thqc nghiOm.

H6a hgc & LIng drlng
Sdrl@d\"r) ,.,

(mo/o)i2l'l
Nhi6t d0 trich l}'

Hinh 4. Anh hu0ng cfra pi trich ly deh ham
lugng polyphenol

Nhln vdo dd thi ta thdy rang khi giAm pH tu 4 ddn

1 thi hdm luQng polyphenol tdng ting ddn, nhung. giim
pH quf sau iam giim hdm tuong polyphenol. Didu ndy

chring t6 trong m0i trudng axit thi kha ndng thu nha.n

polypienoltarig. 56 dT xiy ra di6u ndy ld do trong didu

khiQn pH thdp th) qud trinh oxy h6a polyphenol di0n ra

chdm va bi rlc chO.

Tu dd thi 4 c6 thd thdy tai pH = Zthl polyphenol thu

duoc la cao nhdt. Tu pH = 1 d6'n pH = 2 ham luong

potyphenol tdng, pH = 2 dO'n pH = { ham ldQng

polyphenol gidm. Do do chon lAn cfln diem ndy tuc ld

pH tu 1,5-2,5 cho khdo sdt quy hoach thuc nghiOm.

2. Tdi du hod tlidu kiQn trich ly polyphenol
til 16 di

Vdi mqc dich cira dd tai le trich ly polyphenol tu ld

di, cnung toi tien hanh tdi uu hoa di6u kien chiei tach

Od tfru nlran dUOc ham luqng polyphenol cao nh{t.

131

luqng 
t3]

polyphenol rr
(mS/S) t28

t2l'

121

Bing 1: Xdc dinh ciic y61 t0 vi mrlc biOl thiGn

Cdc muc

Cic vdu td anh huOno

Nhigt d0

("C) (Zr)
pH (Zz)

Thdi 9ian,
(oh[t) iZ.)

Muc cao (+ 70 ,^ 7n

MLic co sd (0) 60 2 60

Mt'c thap (-) 50 1,5 50

Khoing bien

thien

10 0,5 10

Arrrn Hu0rue c0R pH rnfcn lY
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Bing 2: Ma trQn thrlc nghiQm trgc giao cdp I, k = 3

141 ,1 0

13715

Tu cdch chon phudng 6n vd didu kiOn thi nghiQm,
ch0ng t0ixac dinh ma trQn th{c nghigm theo bi6'n md
vir tidn hanh thi nghi0m theo ma trOn. Kdt qul duoc ghi
d b&ng 2.

Sau khi tlnh toiin chfing tOi thu duoc phudng trinh
ho'i quy:

t = 138,88 + 0,57x, - 0,69x, + 0,46x,

Kidm dinh Ffc ,i nghia-cia cdc h0 s0'b trong
phUdng trinh bing ti0u chu0'n Fisher (F).

- f(,-rI r)7qqi
S; = ''' -'-1l l-' = 0.8199ti7dlt !'l-l 4

_ s;, 0.8 i 9987h= " =-- =13.66r,5Si, 0.06

N: Sd thi nghiOm.

l: Sd thf nghiem 0 tAm.

Tra bing: F(,-r),1,,1r, voi p = 0,05; f, = 4, f z = 2

J Fo,os(a,z) = 19,3 f1
Ta c6: F . F(,.oxr,,rr) (13,6665 < 19,3)

Vay phuong trinh hdi quy tudng thich voi thuc nghiQm.

Ci ba ydu td ddu 6nh hu0ng ddn ham ludng polphe-
nol thu dugc. Trong do yeu to nhiQt d0 dnh hudng
duong nnidu ntrat cdn tang nhret d0 d0 co thd thu dudc
ham luong polyphenol nhidu hon. Thoi gian dnh hu6ng
duong, cdn tang thoi gian dd thu hdm luong polyphe-
nol nhidu hon. pH co Anh hudng am it, do d6 cdn giAm
pH d0'thu ham ludng polyphenol nhidu hon.

To'i uu h6a thuc nghiem Od tnu dudc ham ludng
polyphenol cao nhdi.

Tinh cdc brl0c chuy€'n dQng 6,

Blng 3: Kdt qui tinh budc chuydn dQng 6; cui c{c ydu t0

H6a hgc & tlng dgrg

Cic muc
Cac vdu td inh

Lt,'l Zt. AH Z:, (phut)

MLtc cO s0 bU 2 60

Khoinq bidn thien (Ai) '10
0,5 10

H0 sd b, 0,57 '0,69 0.46

b,. t, 5,7 -0,345 46
Buoc chuvijn d0nq (6,) 3,00 -0,18r 56

Lhm lrdn 3,0 2A

OD Sd 44aao ae (oz .) i zou

STT X6 Xr X2 X3 x',xz XtX-r XzX: X1X2X3 v v (v ' y)'

1 + + + + + + + + 137,97 139.22 I 562

I + + + + 138,89 138.07 0 668

3 + + + + 140.61 0,237

4 + + + + 139,41 139.46 c 0t_?

E + + + + 139,00 IJO,JU 0.486

6 + + + + 136,89 0 070

7 + + + + 139,76 IJY.b9 0.004

8 + + + + 138.05 138 55 0.248
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Td chric thi nghi0m leo dOc

Tu k0i qui thgc nghiem theo hudng leo ddc 0 bAng

4, nhOn thdy tai thi nghi0m thtl hai cho kOi qu6 tdt
nhdt. Hdm luong polyphenol thu duoc 140,97mgGAE/g
chdt kho, vdi didu ki6n cong nghe: nhiet d0 630C, thoi
gian 62 phut, d0 pH = 1,8.

ry. rcfr LUAN
KOi quf, nghi6n cuu cho thA'y:

- Hdm luong polyphenol trong la di ia 140,97m9
GAE/g chdt kho la khA cao nen viec nghien cfu trfch
ly polyphenol trong tU la 0i la co y nghTa.

- MOt sd di6u kiOn tdi r;u dd irich ly poiyphenoltil ld

di vdi dung mOi ethanol 70%:

Nhiqt d0 trfch ly: 63oC

pH trich ly: 1,8

Thdi gian trich ly: 62 phut.
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Ngttdti phin fr6n: PGS, Ts NGUYEN HoA DU

TIOAN NGHENH BAN EOC PHE N|TM NAOI

II6a hgc & Ung dung

Thi nghiQm
UAC VEU 10 Kei

Z, ('c) Z, (pH)

-3iP!41,
v

1 {thi nohidm tai tam) 60
.)

60 138 24

2 63 1.8 62 1 40,97

3 66 l.o 64 '138,83

4 69 1.4 bt) 138 26
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