N0OA HYC - CONG NEHE THUC PRAM

KHAO SAT ANH HUONG
NONG PO PONG DUNG MOI (ETHANOL)
PEN QUA TRINH TRiCH LY THU NHAN
POLYPHENOL TU VO QUA
MANG CAU TA (ANNONA SQUAMOSA L.)
BANG CO, SIEU TG HAN

® TRAN TH| HONG CHAU

TOM TAT:

Polyphenol 13 mét hop chat khdng oxy héa tir nhién, ¢6 tic dung chdng lai cde gdc tif do trong
hé thdng sinh hoc di dure tim thay nhiéu trong rau va trdi cay. Bai viét tip trung khio sdt dnh
hudng ndng dé ddng dung méi (ethanol) dén téng ham lugng va hoat tinh khang oxy héa cla
polyphenol trong vé qui mang cdu ta bing phudng phap trich ly sit dung CO, siéu tdi han. K&t
qud thu duge nhu' sau: ham lugng polyphenol caa nhét 14 79,43 (mg GAE/g chit kho), hoat tinh
khang oxy héu cla polyphenol theo DPPH 14 983,37 (umol TE/g chit khd) va theo ABTS 12
698.69 (umol TE/g chit khd) ditge thue hi¢n trong diéu kién ndng d6 ddng dung méi 10%, thai
gian trich ly 60 phit, nhi¢t do trich 1y 40'C, 4p sudt trich ly 150bar.

Tir khéa: Pelyphenol, va qui mang cdu 1a, CO» siéw tdi han, ddng dung moi.

1. D3t van dé

Phy phidm trdi cAy 13 mat trong nhirng ngudn
chinh tao nén chat thdi hitu ¢d giy & nhiém mdi
(rudng [1. 2]. Theo cdc nghtén ciiu gan day. him
lugng cdc chat chéng oxy hdoa dd duge tim thay rit
o trong v6 va hat clia mot s trii cay [3. 4]

Mang cidu ta (Annona squarosal L) 1 mét
cdy tréng quan trong vi phin bd réng rdi d cdc
nude nhiér 3¢i ¢ing nhu Viér Nam. T 1au noé da
dugc sit dung nhir modt loai thude din gian dé diéu
tri chifng ddne kinh, nhdi mdu ¢ tim, nhiéw giun,
tio ban, xudt huy&t, nhiém wang, s6t vi loén |5].

Thit qud mang ciu ta duge st dung dé¢ ch& bicn
cde Ingi nude rdi cdy. kem va cic sian phim
khic. Viée ché€ bi€n cdc sdn phdm (If quéd ming
chu sé dé lai mét & lwgng ddng k€ cic bo phén
khong an duge. Trong cde nghién ciu trude ddy.
ham ludng polyphenol bac 26m alkaloid. tannin.
flavonoid. saponin cye cao va khd ning ching
oxy héa dd duge tim thi'y trong vo ming cdu [3 -
7]. Do g6, tan dung phy phim ti¥ qud ming cdu
dé trich 1y cdc hgp chit chdng oxy hda. cu thé 1a
polyphenol dung lam dude liéu hay ché bién thyc
pham c¢hic ning s& mang lai ¥ nghia vé Igi ich
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kinh t&€ v y hoe pép phin gidm thi€u ric thii ra
(i frudng.

Chat 16ng siéu 1di han (SFE) 12 mdt cong nghé
trich ly thu dude ede chat chiét xudt ehufi it tap chat
hen trich Iy bing chil 16ng hitu oo thdng thudng
gitip cdc bude lam sach sau trd nén dé ding han
[8]. Chal 1dng siéu 1@ han duge sit dung nhic¢u nhat
la CO4 vi né ¢6 nhiét do vii dp sudt 181 han tudng
ddi thap 1& 31,24C va 73.8 bar cho phép trich 1y cde
hop chat khong bén nhiét 10t han. Dac bi¢t, CO- 12
chat khi trd khéng doe hai, khéng chiy, ré tién. ¢6
duny khi & nhiét do va dp sudi phong giip cho viée
thu héi chi€t xudt va cung ¢ip chit chi€t audl
Khéng dung maéi rit don gidn [9, 10].

Ngoai ra. trich Iy 12 qud trinh hoa tan chon lpc
mdt hay nhiéu cdu tf ¢6 rong miu nguyén Liéu,
mathgp chit s& hi tan vao mot dung mdi khi cdu
tric hda hoc cia né twdng W vdi dung méi dé.
Pang luc cia gud trinh tich 1y 13 suf chénh léch
nong dé cda cdu w ¢ trong nguyén liGu v dung
mdi. néu diing it dung méi cé thé khdng trich Iy
hé't hdp chat edn trich, néu dung nhi¢u dung méi co
thé 1am tang tap chil trong dich trich. Do viy. xdc
dinh § 1& nguvén lidu va dung moi phi hop 13 rat
quan trong vi cin thiét [11].

K&t qua khdo sitndly s€ 1am cd st d¢ xic dinh
ndng dé ¢lia ethunol trong trich Iy polyphencl biny
CO- siéu ¥ han cho cdc nghién ctiu liép heo.

2, Vit liéu va phuvng phap nghién ciu

2.1, Vit ligw, hoa chat, thiét bi nghien citu

205 Newvén Héu

Nguyén ligu chinh: V& qui mang ciiu (u.

212 Hiuchat iBing 1)

BAng 1: Céc¢ héa ehdt chinh sd dung
frong nghién clu

Tnhoachat |  Xutxd D tinh khigt
K.S,0,  TungQuéc 9%
—NaECO3 TI'rung Quic 9% -
" Ethana Trung Quéc 98 %
DPPFH  Dic 995%
— %ers | Dic 99,5 %
Acdgalic  Nmat  98%
Folin- Ciccalteu  buc  98%
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2.2. Phuong phdp nghién ciu

2.2.1, Quy trinh ldy mdu

Qui mang cau duge mua VA chuyén v& 0 Ty
Ninh. chon qué vira chin tdi. <6 mau uing xuil
hi¢n & cdc k& ranh gidi gita 2 mit vi cde ke diy.
trong htogng trung binh khodng 200 - 230g, duding
kinh quit trung binh khodng 7.3¢m, khong sau hay
hi b, dip, duge rira sach k¥ hing nude va lam
khé & nhiét &5 phing, tach vo bling tay vi rita lai
bing nude d€ 1am sych phin hat thit con bam trén
vO. sy khé biing khong khi nényg ¢ nhiét do 60°C
cho dén khi hitm Lgng dm can 10 - 12%. Nguycn
licu dugc nghién nho vit simg qua riy ¢d kich
thude 0.5mm v dudge chia déu vao cdc tii PE vii
khéi lwong khodng 5 + 0.03g ditng cho mé1 ldn thi
nghiém. Cide nii PE chita miu duge hin ghép mi
vii bdo quidn trong 10 dong. 17 < -200C [12, 13].
(Hinh 1)

2.2.2 Bé i thi nghi¢m

Batva mang ciu nguvén licu duge ¢dn 5+ 0.03
o vi cho vio Ong trich sau do Kp vao thi€t bi siéu
181 han, Luu lidng dong €O duge diéu chinh 4 liv/
phit, ndng d6 dong dung méi thay doi theo ting
don vi thi nghiém. Dich trich dude thu sau 60 phiit.
Sau khi k&t thic qud trinh trich ly. dung dich thi
nghiém duge dinh mite 3 100 ml biing nude it dé
xdv dinh ham lugng vd hoat 1inh khdang oxy hoa
cia pelyphenol. Yéu td ¢6 dinh gdm: nhi¢t do
A0°C. ap sudt 150 bar, thdi giun 60 phiit. YEu
thay déi 12 nng d¢ dong dung méi theo 1 1&: 5%,
10%. 155, 20%.

Tir k&t qua. chon v 1¢ dung moi phi hap cho
qud trinh trich Iv tnhiam thu dudc hgp chit o hinm
hrgng va hoat tinh chong oxy hda riéng cua
polyphenol caod.

2.2.3. Chi riéu theo doi va phiemg phdp phin
pieh

2.2 3.1 Ham lugng polyphenaol

Ham lwgng polyphenol 1dng 6 duge xdc dinh
bing phudng phap UV-VIS vdi thude thit Folin-
Cioculteu dia theo TCVN 9745 -1-2013. Phudng
phip nay dya trén khil ning phdn dng vdi cac hdp
chit polyphenol clia thude thir Folin-Clocalico. Py
12 hén hdp mudi phic molybdostungtate rat nhay
d& v chit khi. nén khi c6 mat hop chil
polypheno! trong mdi rudng kiém nhe <€ bi khw
thanh hop chit ¢6 miu xanh ¢6 do hidp thu munh
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Hinh I: V6 qud mang ¢Bu nguyén liéu

VE qud mdang cdu tioi

nhit & bude song 734 nm. Cudng 46 mau ¢la hdn
hop phan g (¥ 1¢ thudn vdi ndng 46 cdc hgp chiil
polyphenol ¢6 trong dich trich va dugc do bing mdy
quang phd so mau. Diing acid gallic 13 6 thi chuin
dé finh hii lugng polyphenol ting ¢ trong miu
phén tich vai don vi tinh i mgGAE/g chit khd vo
qua ming ciu tu duge sif dung dé thu nhian dich
trich. Thude thit Felin-Ciocalten duge binh thimh wr
hon hgp ciia sodium tungstene (Na, WO ) va sodium
molybdare (Na-MoO,). Thu¢ thif ndy two mot phuic
hop oxit mau xanh vdi polyphenol trong moi truiing
kiém nhe (Nu-CO;3) theo phiin iing nhu sauw:

Nia-WO,/ Na-MoO, —» (phenol-MoW, 0, !

Mo'™ (vangy + & > Mo (xanh)

{Xem Rang 2)

V@i v: do hip thu cia miu, x 13 ndng dé acid
ealic {ppm)

Bang 2. Xay dung dudng

V3 qud mdng cdu

3}

kho

Bot vé qud mang cdu

Ta ¢6 phudng trinh dugng chuin pulyphenal ¢6
dung v =0, 10148x + (L0254 R?2 = 0.9984

Tt d6 thi duitng chudn, xdc dinh dudgc him
hrgng polyphenol W@ng ¢6 tong miu nghién cdu,
K&t qud:

myGAE

1 b F}‘h-ll!f[ur iho

LA 100

Vi e
4z i I %
Ve a L100—w. 3,

T
1000

Trong dé: V4, = 10ml: V4, = 100 ml:
V,1=0.Iml; a: Jugng mau kicm tra (g
wi dd am (%)

2.2.3.2. Hoat tinh khang oxy héa

a. Phudng phdp 2.2 - diphenyl - 1 - picryl

hydrazyl radical i DPPH)

Khd ndng khdng oxi héa duge xdc dinh bing

phuong phdp Diphenvlpierylhvdzaryl (DPPH) [ 16].

chudn acid gallic (14,15)

" sgéng (o1 72[3'4 5 6 7[ala|t0|m|m|m
Acdgalic(100ppr) 0 01 02 03 04 05 06 07 08 03 10 0 0 0
" Dych méu iml) . | | | o4 o1 o1
Foom e 18 |

o Lac déu, 4& yén 5 phut - -

Na,CO, 15% (mi) 12 C ' o

 Nugc cat {m) 70 89 68 67 66 6.5 | 64 63 62 61 60 RE 69 69

"Néng a6 (Cx) ol 11213 415 & 7 & 9 1w ‘ R

g !

LAc déu rdi U ¢ didu kién tSi trong 1 gid 30 rdi dem do quang & budce sdng »=734nm.
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DPPH 13 gb¢ t do bén & nhiét dd phéng. né
¢6 thé nhin di¢n ti hodc g8¢ hydro d¢ trd thanh
phin tif bén va nghich (& Vi DPPH c6 mdt dién
tr 1é nén cd miau tim dim trong etanol huic
methanol va hip thu mgnh ¢ bude song cue dai I
517nm. Khi dién tf d6 duge ghép cip thi dd hap
thu gidm va kéo theo sy gidm miu t¥ 1€ vdi so
dicn ur ghép cap.

Phin dng trung hoa g6c DPPH cla cic chit
khing oxy héa duge minh hoa trong phan Ung sau:
(Hinh 2)

Hinh 2: Phdn ing trung hoa géc DPPH cua
cac chat khang oxy héa (16)

P oAb s LT
|

e 0
T N A “‘“\/1\ N
8 .
N _r)\/“’ ' TN /;,‘*-\_",xnl
J Lt
.

e \T‘;

a0 S
DPPH {0t L PH 10

parple velles

Hut 0. 1ml dich chiét mdu vao &ng nghiém. Miu
doi ching thay dich chi€t bing nudc cil. Ticp theo.
hut thém +ml dung dich DPPH vio éng nghiém, sau
do thém ¢on v dng nghiém cho dd 5ml va 4 161
trony 30 phit. Po dé hap thu quang hoe G 517 nm.

Chat chudn Trolox - mot dan xuat cia vitamin
E duise ding [am chat chuan, Khi nang hhing oxy
hoda dude xd¢ dinh dyz rén dd thi chudn eidta ndng
dd Trolox va phdn trim &6 gidm hip thu, duge
bicu dién bling (pmol Trolox equivalent/100g)
tpmol TE/100g). Tien hanh vdi chat chudn Trolox
va mau theo Bing 3.

| | )

84 ang o 1 : 2 3

Béng 3. Xdy dung dudng chudn DPPH (15)

Phin trim &3 gidm hip thu dudc xdc dinh theo

cng thite
AA(Te)=(A doT chiing—A mdu)*100/A o7 ching

1rong dé: A doi chifng: DS hap thy quang vl
mitu déi chitng. A maw: P hip thu quang cia mau
cdn xdc dinh.

Phucong trinh dudng chuin DPPH cé dang
v = 3.9076x+ (.6286 v4i R = 0.9972. Kha ning
khing oxy héa cua miu thy dude biéu dién dudi
don vi pM Trelox/1g miu.

UM Trolox Vimz Vams iop

Veg  Vrye mi100-w!

) geniihs — SR

b. Phitong phdp 2.2-azino-bis {3-cthylhenzthi-
azoline-9-sulphonic acid) (ABTS)

Xdc dinh hoat tinh khdng oxy héa li phudng
phiip dua trén kha niing [Am gidm &6 hap thu coa
gd6¢ ur do cation ABTS* hai cidc hoat chat c6 hoat
linh khdang oxy héa & budc song 734 nm. Cuding 4o
miu clia ABTS* t¥ 1é nghich véi ndng dd ¢ic chilt
khing oxy hoa va thd1 gian phan dng. Dua vae
duiing chuin trolox v6i thude thit & tinh durge hoat
tinh khdng oxi héa ciia mau phin tich, ABTS dudc
pha trong nude cit d€n ndng dd 7 mM (dung dich
AL K,S50; phit trong nude cit dé€n 2,45 mM (dung
dich Bi. Géc tw do cation ABTS™ duic tao ra biing
phitn ting gita dung dich A va B theo 1i K& 121 vé
thé tich, phin (me dién ra trong bong t8i 1l 12 - 16
gies & nhiét dé phong (dung dich stack).

Pha loang dung dich stock biing nudce cit ¢ dut
45 hip thu 0.7 = L02 A 8 724 nm (dung dich C).
Dung dich € duie chudn bj mdi cho ting phép thit.
(Bianyg 4)

5 B 7

DO Trolox 50 pht (mh) ¢ 0. 0.2 0.5

05 06 07 08 0 0 G

DO mau(ml)

DPPH D.1mM (ml)

CBn stylic (mi) 10 08 08 07

05 04 03 02 09 08 09

N8ng 40 (IM) o 5 | 101 15
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Bdng 4. Xay dung dudng chudin clia ABTS (17)

Eﬁm nghiém 0 1 2 ‘ 3 | 4 5 | 8 | M M2 M3 |
DD Trolox 50 uM (i} 0 02 04 06 08 10 12
DO mau imlb 01 0,1 01
DO stock (mi) 3 o : j
"~ Cn stylic (ml) 2 18 | 16 | 14 | 12 10 | 08 18 19 | 19 |
Nng do (M) o ' 2 4 5 g 10 12 o 1

Lac déu va u nhiét dd phong trong 15 phut. trong bong 15
Do dd hép thu & bude séng 734 nm

Phan tram dé giam dd hap thu cia mdu thit (%)
tinh hiing cang (hic:

T AOD = 1 - Amaw/A ddi ching

Trong dd:

Amiau: do hip thu ctia miu thi nghiém (¢6 dung
dich C).

Ad6i chiimg: d6 hilp thu ciia ABTS* khong ¢6
pha miu (thay 0,04 ml mau bing nudc can).

Phuong trinh duding chuin ABTS ¢6 dang y =
8.0865x + 10,9273 vdi R = (1,999, Kha nang khing
oxy héa ctia miu thi duge biéu didn dudi don vi
pmol Trolox/1g mau.

M Trolox 100

s C\ \_r bk Vdm! ; Vm:_

1 g chir kké Vid  Vagr m{100-w)

Trong dé: m; lugng miu kigm tra (g); w: dd am
wrong doi (4%).

Tir k&1 qud, chon tf 16 dung méi pht hdp cho
qud trinh trich ly (nhdm thu dute hop chilt ¢é him
lugng vii hoat tinh chong oxy hda riéng cia
polyphenol cao).

2.2.4. X Iy sé ligu

Xir |y s liéu v v¢ db thi bing phin mém

microsoft excel 2010, phan mém JMP 10 v3i sif
khdc biétcd v nghia d ¢ tin ¢dy 95% khi p < 0.05.

3. K&t qua nghién ciu va thao lugn

Tir k€t qud trén cho thi'y ndng dd clia cthanol sty
dung ¢6 inh hudng Idn d€n hiéu qud rich ly
polyphenol. Hlinh 3 cho thiy néng dé cla ethanol
thay dai tr 5% d&n 10% thi hiim lugng polyphenol
vii hoat tinh khiang oxy héa ting {Hinh 4). Ham
lrgng polyphenol ting tor 60.8 (mgGAl/g chit

Hinh 3: Anh budng ndng dé cdo déng
dung mdi dén ham igng polyphenol
(mg GAE/g chét khé)

n
khé

tong
it

ch
[ - 1
F=— g

=

Pelypbenol

(meGAFig
=

N
wn

¥y

Bdng 5. Anh hu@ng cla ndng dd déng dung moi dén qud trinh trich ly thu nhén ham lugng
va hogt tinh khang oxyhoa caa polyphenol

Nongdd |  Phenolic (mgGAEIg CK) DPPH (umol TElg CK) ABTS (pmol TE/g CK)
5% 60.80141.34472 662.273:28.9301 £98.694+33.8103"
10% 79.42710.8137° 983 367+21.0452° 993 9794180083
15 74 58+3 542° 834.135£20.9815° 0452831432530
20% . 74.642-10861" 900 631:33.0972°

967.292+19.3821-

% Trong ciing mdt ¢6t, cdc gid i duoe denl ddu bai ede ol cdi giong nhau thi sy khde nhau khong ci

¥ nghlu vé mdt thing ké theo phin rich ANOVA ra = 0,05).
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Hinh 4: Anh hudng néng dé cta déng
dung méi dén hogt tinh khang oxy hoa
cua polyphenol (umol TE/g chdt khé)

151
10 1 p e
ljf{] .

L=

aPPH
ABTS

ipmel TE.'g chit khié)
2=

=

22
. -
b

Hogt dnb khing o1y hou

kha) dén 79.43 (mgGAL/eg chdt khi ). hoal tinh
khing oxy hda theo DPPH tang o 66227
(umolTC/g chdt khé) 1¢n 983,37 (umol TE/g chit
kho) va hoat tinh khing oxy hoa thee ABTS tany
tir 698.69 {pumol TE/g chit khd) 18n 967,29 ipmol
TE/g chidt kho). 11€p e ting ndng 46 ciia ethanol
e 1% dén 15% thi him lugng polyphenaol gidm
con 74.58 (mgGAE/g chit khd) va ting nhe ¢ ndng
dé clia ethanol 20% 13 74.64 imgGAE/g chiat khd).
hoat tinh khdng oxy hda theo DPPH gidm con
834,14 tpmol TE/g chdt khody va lai ting [én 900,62
{umel TE/g chat khé). hoat tinh khdng oxy hoa
theo ABTS gidm 94328 (pmnl TE/g chit khé) va
ting nhe 1&n 967,29 tumol TE/2 chit khd),

Him lugng vi hoar 1inh khdng oxy cua
polyphenol dat cao nhit & ndng d6 clia ddng dung
moi (ethanoly 13 107, npuyvén nhin 1 de ethanol

TAILIEU THAM KA O

lAm tang d¢ hoa tan clia vic polyphenol trong mau
do s¢f ¢iu ling dd phdn cue cua dung moi [18]. Tuy
nhi¢n, néu ndng d6 ddng dung mai tang nhidu hdn
s¢ 1am gidm hiéu qua trich ly. Nguyén nhin khi
ting nong do clia dung moi <& Lam ting i ludng
dong chay cia dung moi gua mau nhanh hdn, lam
cho tde do trich Iy cde chit tan o nguyén ligu <&
gia ting nhung n€u luu lugng dong dung moi ling
quid nhi¢u (thi chit tan vi dung mbi chua kip lién
K& vt nhau. Do dé, hiéu qua trich ly & bi gidm
xuéng [18]. lon nita, khi 1y 1¢ cia dung mdi cao
hoin «& lam thay d6i ¢6 phin cyc wong dung mai
trich Iy nén ham lugng thu duge <& bi gidm | 13].

4. K&t ludn

Tir k&t qua thu dude cho thay § ndng 46 déng
dung mdi 10%, thdi gian trich 1y 60 phdt, nhiét
dd trich 1y 40°C, dp sullt trich ly 130bar di thu
duge hiom hrgng polyphenol cao nhat 18 79.43
(mg GAE/g chdt kho). hoyt tinh khdng oxy hoa
cuu pelyphenal theo DPPH 12 983.37 (umol TE/g
chat kha) va theo ABRTS 1a 698,69 (umol TE/g
chdt khé).

K&t qua khdo sdt ndy ciing tuong ddng vdi
nghién ctfu chi€t xudt polyphenol (i hat di thu
due hicu qud cao nhdt vdi ndng dd ethanol 0%
[19]. Viviyv, s dung mf'm;__r di caa ethanol 1 10%
dé chiét xuit polyphenol tif vo qui mang ciu ta
14 pho hop. KEtqua nghién ciu nay ciing 13 ca o6
dé chon 1am théng s6 ¢& dinh cho cie nghi¢n ciiu
1€p theo (r bét vé miing cAuta va cde sdn phim
wong ty 8
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A RESEARCH ON THE EFFECT OF THE CONCENTRATION
OF ETHANOL CO-SOLVENT ON THE TOTAL CONTENT AND
THE ANTIOXTDANT ACTIVITY OF POLYPHENOL IN CUSTARD
APPLE (ANNONA SQUAMOSAL L.) PEELS BY USING
THE SUPERCRITICAL CO, EXTRACTION METHOD

@ TRAN THEHONG CHAU
Ho Chi Minh City University of Food industry

ABSTRACT:

Polyphenol is 4 natural antioxidant compound protecting againsi free radicals in bielogical
systems and polyphenol is found in many fruits and vegetables. This research is to examine
the etfect of the concentration of cthano! co-salvent on the total conlent and the antioxidant
activity of polyphenol in custard apple (Annona squamosal L.} pecls by using the supercritical
CO, extraction method. This research’s findings show that the highest polyphenol content (79.43
mg GGAE/g dry matter), and the polyphenol antioxidunt capacity according to DPPH (983,37
pmol TE/g dry matter) and according 10 ABTS (698.69 umol TE/g dry matter) are achieved
when the extraction conditions are 10% solvenl concentration, 60minute extraction lime, 40°C
extraction temperature. and 130bar cxtraction pressure.

Keywords: Polyphenol, custard apple peels, supercritical CO,., co-solvent
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