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Tor uT nOa ornu KIEN rniCn LY ANTHoCYANIN TRONG

lA cAvt (PERISTRoPHE BIVALWS)

u fnii TAml, Nguy4n Th! Thny Linhl,

Nguydn Th! Thdol, Trrong Th! Thhnl, rc fni niinl

- rt tdt: Nghi€n ctru nay duqc thryc hi€n nhim tAi nu hoa diiu kiQn chiil anthocyanin ti ld

, K€t q"ud cho thiiy'hdm tuqnlg onthocyonin trong ta cdm cao, do vQy co tne n nguin
, ,rror'in tiim ndng tmg dung trong ngdnh c6ng nghiQp thqc phdm vd duqc phiim. Anh

-.? ctia m1t sti y€u t6 c6ng ngh€ nha: nhiQt d6, ning dQ dung m6i, ti' lQ nguy€n liQu:

: nt6i vd thd.i gian d1n hiQu sudt thu hii anthocyanin daqc nghiAn cttu. M6 hinh m6 ta

: trinh tach chi€t anthocyanin t* la cdm du'qc xdy dryng: f:22,95+0,82x'r*0,80x'*

-r.{g + 0,40xr -0,l8xrxr-g,jjxrx, '0,13xrx* - 0,l3xrx* + 0,11x'x* *0'20xgx* -

. --.ti-2,65x!- Z,O+xi- 2,9l.xi.Tqi diiu ki€n chi€t t6i tru, hdm taqng anthocyanin todn

:,i dqt 22,860%.

-;; khda: Kha ndng khdng oxi hda, tr{ch ly, ld cdm, t6i wu hoa hdm m4c ti1u, pH vi sai,

"l.oc.yanin.

\IO DAU

Le cAm (danh ph6p): Peristrophe roxburghiana,ti6ng Anh: (magenta plant hoy

:,..-istrophe bivolvis) ld mQt loii thuc v0t c6 hoa thuOc hq 0 rO (Acanthaceae)t1-41. CAy.16

-.rr c6 vi ngot nhat, tinh m6t c6 t6c dgng thanh ph6 nhiQt chi kh6i (gilm ho) chi huy€t lcAm

-.u). N6u p"frOi frqp ,6i c6c vi thu6c kh6c tri duoc c6c chimg vi0m ph6 quin nhidu dom, tiOu

. q. ,rAt h,ry6t, chAl thucyng gan, co bi bAm dip. LL cAm cdn dugc ngudi ddn tQc lirm nu6c

-: ;im cho ir6 con kh6i r6m sAy. Anthocyanin li nhtrng glucozit do nhirng g6c ducrng

-. *Jose vi galactose,...k6t hqp v6i g5c aglucon c6 miu (anthocyanidin)t1' 21.

Anthocyanin tinh ttri6t O d4ng tinh th6 hoic v6 dinh hinh h hqrp ch6t kh6 ph6n cgc n6n

ran t6t trong dung m6i ph6n cgc. Mdu s6c ctia anthocyanin lu6n thay dOi phu thuQc vdo pH.

Th6ng thuong khi pH< 7 c6c anthocyanin c6 miu d6, khi pH> 7 thi c6 mdu xanh. o pH:1

c6c anthocyanin thucrng 6 dang *rr5i o*orium c6 mdu cam d6n tt6, pH :4-5 chring c6 thO

.i"vj" rAipog bazo cacbinol hay bazo chalcon kh6ng mdu, & pH :7-8 lai vo d4ngbaTo

quinonidal anhydro miu xanht2,3l. Anthocyanin c6 bu6c s6ng h6p thg trong mi6n nhin th6y,

ilt;t";i{p th" crrc dai t4i bu6c s6ng 510 - 540nm. Anthocyanin c6 t6c dlrng ldm ch5t miu

YiQn C6ng nghQ H6a Sinh - M6i trudng, Trudng Dqi hpc Yinh
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thuc phAm an toin, c6 kh6 n[ng ch6ng oxy h6a cao n6n duoc sir ftrng dC ch6ng l5o h6a hodc
ch6ng oxy h6a c5c sin phAm thtrc phAm, han ch6 su suy gidm sric AA khang; c6 tircdung ldm
b0n thdnh mpch, ch6ng vi6m han chti s1r ph6t tri6n cin cfuc tti bdo ung thu, t6c dung .trO"g
cfuc tia ph6ng xa [6]. Nhirng d6c tinh qulf b6u cria anthocyanin md c6c ch6t mdu h6a hoc, c6c
ch6t mdu kh6c hinh thdnh trong qu6 trinh gia c6ng kf thuQt kh6ng c6 duoc dd mo ra m6t
hudng nghiOn cr?u img dqng hqp ch6t miu anthocyanin 6y tu thi6n nhi6n vdo trong ddi s6ng
hing ngdy, dac biQt trong c6ng nghQ ch6 bitin thlrc ph6mt:,+1. Di€u d6 hodn toin phir hqp v6i
xu hu6ng hi6n nay crta cdc nu6c tr0n th6 gi6i li nghiOn cr?u khai thdc chitmiu tu thi6n
nhi6n su dpng trong tfuc phAm, bdi vi chring c6 tinh an todn cao cho ngudi sri dgng. Trong
clc chdtmiu thpc phAm c6 ngu6n g6c tu nhi6n thi anthocyanin li hg mdu pfrO bien nhdt tOn
tai hAu h6t trong c6c thgc vflt bflc cao vd tim ducyc trong m6t sii lopi rau, hoa, qui, hat c6
mdu tu do dtin 6*tr,al.

Bdi b6o niy trinh biy phuong ph6p chiOt t6ch don gi6n, x6c dinh him luqng
anthocyanin trong H cAm bing phuong phdp pH vi sai, ld co sd cho vi6c lga chon nguyOn
liQu gidu bnthocyanin d0 nghiCn criu khai th6c sri dgng trong c6ng nghiQp thgc phAm. Xu6t
ph6t tu tfurc ti6n tr6n, chirng t6i ti6n henh de tei "T6i uu h6a di6u ki6n trich ly anthocyanin
trong 16clm".

2. NQr DUNG NGHTtN CUII

zJ.Y$ liQu vi phuorrg phip nghiOn cftr
2.1.1. V$t IiQu

Li chm dugc thu h6i tai vudn thuQc xd Nghia YCn, huy6n Nghia Edn, tinh NghQ An.
M5u thu h6i dugc rfta spch, dii 16o. Thoi gian tu lirc thu h6i d6n lirc xu l1i m6u lil I - 2ngay.

2.l.2.Phucrng phip nghiOn cri,u

2.1.2.1. Quy trinh tdch chitit anthocyanin

Ld chm

Rtra sach

2.1.2.2. Phuong ph6p bO tri thi nghiQm t6i uu h6a c6ng tlopn chitit

Nghi6n nh6

C0n (0,2g)

Lgc, ly tAmECm pH: 4,5

tt2



Trong qu6 trinh chi6t chring t6i chon 4 ydu t6: N6ng dQ dung m6i, ty l€ nguyOn li6u,

- .-: moi, nhi6t dO chi€t vd thoi gian ctri6t Ae kh6o s6t quy hoach thtrc nghiQm. Hdm muc

- quy ho4ch thuc nghiCm ld hdrn luqng anthocyanin thu duoc nhi6u nh6t t7l. Sau qu6 trinh
-.r s6t d6 tim khoing tOi uu cho trich ly, x6c dinh mirc bi6n thi6n ci.r circ y€u t6 theo b6ng

Chgn phucrng ph6p quy ho4ch truc giao c}p 2It1

SO ttri nghiQm : N:2k+ 2k+ n.

V6i k:4 yriu t6 vi s6 thi nghiQm t4i t0m n: 3 vd 2,k:8 thi nghiQm d ititim sao (*)

Chqn m0 ti to6n hoc t7l:

Y: ao* arXlf uyr2+ uXt +uXt * arrXr2 + azzY'2z * a:.r,X* -t atzXrXz]- ar: XrX: * ar+Xr

Xt+ aztXzXt+ az+XzX+* all.Xtxa + a4a,Xc2.

ao: HQ s6 t.u do ar2, a23, ot3 ot4 a24 a34: HO s6 tucrng t6c d6i

atzs:HQ sO tucrng thcba al, a2, a3 a4: HQ sO tuy6n tinh

I: Hdm d6p img, him luqng anthocyanin thu dugc so voi nguyOn li-eu (%)

Xir ty sii Upu

f it ca cdc tbi nghiQm ttuqc b6 tri lap lai 3 lin. K6t qu6 trinh bdy ld gi6 tri trung binh. So

liQu dugc phdn tich bing phin m6m thdng k6 Design-Expert 7.1 (Stat-Ease, Inc,
Minneapolis, USA) d6 phdn tich c6c hQ s6 h6i quy, bA mat d6p img vi t6i uu h6a v6i thu4t

to6n hdm mong dqi.

Him luqng anthocyanin t6ng s6 theo phucrng ph6p pH vi sai t5l. Dga tr6n nguy6n tic
chSt mdu anthocyanin thay d6i ttreo pH. Tpi pH: 1 cic anthocyanin t6n tpi 0 d?ng oxinium
ho{c flavium c6 d0 h6p thu cgc d4i, cdn 6 pH :4,5 thi chirng lai & dqng carbinol kh6ng mdu.

Bdng 1: Xdc dinh y€u d vd muc bi€n thiAn

Cr{c mri'c
C{c y6u t6 ann hu&ng

Nhiet iro Thdi gian
Ty l0 dung

mdi/nguy6n li$u

Ndng tIQ

dung mdi

Mri'c tr6n (+1) 70 80 40 10

Mf'c ccr se (0) 60 70 30 60

Mtic dmfi (-1) 50 60 20 50

Khoing bi6n thiOn 10 10 10 10

*o 80 90 50 80

-0 40 50 10 40



Do mQt dQ quang ctra mdu t4i pH:l vd pH: 4,5 taibu6c s6ng hdp thu cpc dai so v6i dQ h5p

thU tai bu6c s6ng 700 nm. X6c dfnh hdm luqng anthocyanin theo c6ng thuc:

.c.l[f-K.v ^.Z: __i u/o

Trong d6:

A: (Al-* pn:t - Azooo- pn:r)- ( Al,max pn+,s - Azoor. pH: +,s )

M: Kh6i luqng phdn tu anthocyanin, g/mol

V: ThO tich dich chi6t, ml
i.

K: HQ s6 pha lodng 
,

L: B0 diy ctra cuvet, cm

z.z.xfitqui vi thio lugn

z.z.l.Anh hu&ng cria cic nhfln t5 chi6t d6n hhm luqnrg anthocyanin

Anh hudng c:ila cfuc nh6n t6 chiiit nhiet dO chitit (Xr), n6ng ttQ dung m6i (Xz), thdi gian

ng6m chitit QG) ve ti le dung m6i/nguyen [qu (X4) d6n hdm luqng anthocyanin tr5ng dugc

the hien trong Bfurg 2 vd Hinh 1.a, 1.b, 1.c,1.d

Bdng 2: Hdm luqtg anthocyanin trong qua trinh tit m

STT

Bi6n mfl h6a Bi6n thuc

Him
luqng

x1 x2 x3 x4
Nhi0t
d00c

Ndng

oo

";,/o

Thiri gian

phIt

Tf lQdung

mdi/nguy6n

liQu

1 50 50 60 20 8,23

2 + 70 50 60 20 10,24

J + 50 70 60 20 10,45

4 + + 70 70 60 20 12,77

5 + s0 50 80 20 10,28

6 + + 70 50 80 20 12.33

7 + + 50 70 80 20 1T.77

8 + + + 70 70 80 20 13.55

9 + 50 50 60 40 8.44

10 + + 70 50 60 40 tt.61

11 + + 50 70 60 40 11.22

t2 + + + 70 10 60 40 13.4s

13 + + 50 50 80 40 11.77

tt4



'1- + + + 70 50 80 40 13.05

+ + + s0 7A 80 40 15.01

-n + + + + 10 t0 80 40 t4.33

-0, 0 0 0 40 60 70 30 t0.32

5 *u 0 0 0 80 60 70 30 13.02

q 0 -0 0 0 60 40 70 30 tL.45

I r-i 0 *u 0 0 60 80 70 30 12.78

:1 0 0 -0, 0 60 60 50 30 10.88

:l 0 0 *u 0 60 60 90 30 11.05

0 0 0 -G 60 60 l0 10 11.01

_+ 0 0 0 tu 60 60 70 50 tt.21

l5 0 0 0 0 60 60 10 30 22.99

t6 0 0 0 0 60 60 70 30 22.98

)7 0 0 0 0 60 60 70 30 22.81

f

t:t i
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Ilinh 1: M6 hinh ddp t)mg bi mfit cr)a cdc cfip y€u tii dnh hutng dln hdm luqn7 anthocyanin

chi€t

M6 hinh la: Md hinh ddp timg bi m\t ct)a thdi gian vd n6ng d0 den qud trinh chidt

anthocyanin.

M6 hinh 1b: M6 hinh ddp t)mg bi mQt cila ning dQ vd rj'lQ dung mii/nguyAn h€u d€n qud

trinh tdch chi6t anthocYanin.

M6 hinh l.c: Md hinh timg bi mqt a)a n6ng dA vd nhi€t d0 den qua trinh tdch chi€t

anthocyanin.

M6 hinh 1'd: M6 hinh ddp timg bi mrtt cua tj' lQ vd thdi gian dtin qud trinh chiat

anthocyanin.

K6t qu6 cho th6y ci b6n nhdn tO chitit deu d6u c6 tuong t6c v6i nhau vi 6nh hucrng d6n

hdm mpc ti6u.

2.2.2.ti6i uu h6a tlidu kiQn chi6t

Dga vio phAn m$m th6ng kC Design-Expert 7.1 (Stat-Ease, Inc, Minneapolis, USA) t16

ph6n t{ch c5c hQ s5 nOi quy, b0 mpt d6p img vi t6i uu hoa cilc ytiu t6 6nh hu&ng dtin dich

chi6t. PhAn tich s1r phir hqp cria mO hinh vi sg c6 nghia cria m6 hinh tlugc di$th giil qua ph0n

tich phdn ANOVA vdchc chi s6 tuoarg quan (Bing 3, Bing 4).

Bang 3 chi ra k6t qui phdn tich sp pht hgp vi c6 f nghTa cria m6 hinh voi thlrc nghiQm.

SU c6 f nghia ctr- c6chQ sO h6i quy tlugc ki6m dinh bdi chuAn F, voi cfuc giit trf p<0,05 cho

bi6t c6c fr6 sO trdi quy c6 ;i nghia. Gi6 tri "Model-F-valueo' Ld28,46, gi6 fi lcrn nOn m6 hinh

hod,n todn c6 j nghia th6ng k0 voi dO tin cQy 99,99o/o (p<0,0001)'

Bdng 3: K€t qud phdn tich ANOVA tiii ttu t6ng hqp cdc yilu tii

YiSu tii
TOng binh
phuong

B$c tg
do

Trung binh binh
phuong

Gi6 tri
F

Gi6 tri P
Prob >F

M6 hinh 389,89 l4 21,85 28,46 <0,0001
Tin

c0y

A- Nhiet d0 16,04 1 16,04 16,39 0,0016

B-NOng dQ 15,36 1 15,36 15,10 0,0019

c- Thdi

gian
10,61 1 10,61 10,85 0,0064

D- T)i le 3,94 1 3,94 4,02 0,0680

AB 0,53 1 0,53 0,54 0,4747

AC 1,80 1 1,80 1,84 0,2005

AD 0,28 1 0,28 0,28 0,6053

BC 0,21 1 0,27 0,28 0,6087
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BD 0,16 1 0,16 0,17 0,6894

CD 0,62 1 0,62 0,63 0,4428

A2 163,20 1 163,20 166,79 <0,0001

82 150,33 1 150,33 153,64 <0,0001

c2 184,66 1 184,66 188,72 <0,001

D2 180,14 1 180,14 184,10 <0,0001

Kiit qui phdn tich ANOVA cho th6y R2 : 0,9708(R-Squared), dO chinh x6c phi hqp ld

19.581 chimg tb giltri dich chitit anthocyanin thu nghiQm tu thlrc nghiQm gAn dring voi dg

dorin cira m6 hinh (BAng a). 
,

Bdng 4: Kdt qud phdn tich sU phil hqp cfia m6 hinh voi thqc nghiQm

Th6ng sii Gi6 tr! Thdng s6 Gi6 tri

)d lQch chuAn 0,99 R2 0,9708

Gi6 tri trung binh 12,93 R3 hiQu chinh 0,9367

:ld s6 bi€n thi6n% 7,65 R3 dg dorin 0,8317

Tdng binh phucrng dp do6n 67,6 EQ chinh x6c phtr hq'p 19,581

Tri c6c gi6 d ph6n tich c6 nghia 6 trdn, giiLtryhdm mong <Iqi tlugc phAn m6m DX7 dua

ra dugc bi,5u diSn theo phucrng trinh thgc nghiQm cg th6 sau:

* :22,95+0,82xr*0,80x** 0,66r* + 0,40x* -0,l8xrxi-0 ,33xrxr-},l3xrxu- 0,13xrx*

+ 0,l0rEsr* *0,20x*x* -2,77xf-2,65x1- 2,94x!- 2,9lxl

Trong d6: .X1,X*,X3,X+Dn luqt li nhiQt dQ, niing tIQ dung m6i, thdi gian chitit, tj'lQ

dung m6i/nguy6n liQu,Y ld hdm luqng anthocyanin (%). Gi6 fi t6i uu cta cic ytiu tti <luqc

phin mAm DX7 phdn tich trong mi6n kh6o s6t dugc the hien 6 Hinh 2a,2b.

Ilinh 2a: inh hudng cia nhi€t d0 vd thiri

gian chidt dAn hdm luqn7 anthocyanin .

Ilinh 2b: i{nh hu&ng cfia nhiil dQ vd tj,lQ

dung m\i/nguyAn liQu dln hdm luqng

anthocyani

tt7





OPTIMIZATION OF ANTHOCYANIN EXTRACTION
FROM PERISTROPHE BIVALWSLEAF

Le The Tam, Nguyen Thi Thay Linh, Nguyen Thi Thao,

Truong Thi Thun, Le Thi Hien

:.tstract: This study was conducted to optimize the extraction conditions of anthocyanin

,n Peristrophe bivalvis leaf. Research results showed that the anthocyanin content in
:.-:strophe bivalvis leaf was high, so it could be a potential source of anthocyanins in the

.l and pharmaceutical industries. Influence of some technological factors such as heat,

.'..ent concentration, solvent content ratio and time to anthocyanin recovety was

. istigated. A model describing anthocyanin extraction process in Peristrophe bivalvis leaf

-:s constructed:

'=:2,95+0,82xr+0,80xr-t 0,66x3 + 0,4axa -0,18x62-0,33x$s -0,l3x1xa - 0,l3xrx, +

-0x2xa +0,20xsx*- 2,77xi-2,65xi- 2,9ax!- 2,91x!. At optimal extraction conditions, the

:sl anthocyanin content was 22.860,4

Eet'words: Antioxidant, Peristrophe bivalvis, optimization, dffirential PH, onthocyanin.
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