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TOM TAT

Nghién ctru nay thuc hién khao sat cac thong sé anh huong téi qua trinh trich cao ethanol
tir 14 trang ca, cac thong sé doc lap duoc tdi uu bang phuong phap bé mat dap tng gém co:
nhiét do, ty 1é dung méi va nguyén liéu, thoi gian chiét. Két qua cho thay hiéu suat chiét cao
nhét 12 9,77% & diéu kién nhiét do 80 °C, ty 1& dung méi/nguyén liéu la 19 mL/g, thoi gian 36
phat. Nghién ctru ciing thyc hién dinh luong tong polyphenol, flavonoid ciing nhur kha ning
khtr goc tw do DPPH trong cao ethanol va cac cao phan doan. O phan doan ethyl acetate, tong
ham luong flavonoid, polyphenol va kha nang khang gbc tu do cao hon cac phan doan khéc,
c6 gid tri lan luot 1a: 93,3 (mg/g); 319,0 (Mg/g) va ICs la 6,25 pg/mL.

Tir khéa: Muntingia calabura L., diéu kién chiét cao, polyphenol, flavonoid, DPPH, hoa dac.

1. MO PAU

Cay trang ca (Muntingia calabura L.) 14 loai cdy moc hoang dai, c6 mat khip noi tir ndng
thon dén do thi. Cay ciing dugc trong dé 1y bong mat véi chiéu cao khoang 7,5 dén 12 m va
cac nhanh lan rong. Theo Izwan va cong su (2013), 14 cua cay tring cé c6 chira cac hop chat
5-hydroxy-3,7,8-trimethoxyflavone,  3,7-dimethoxy-5-hydroyflavone, 2',4'-dihydroxy-3'-
methoxychalcone, va calaburone [1]. Trong bai nghién ctu caa Su va cong su (2003), dich
chiét ethyl acetate tir 14 trizng ca c6 chira (2R,3R)-7-methoxy-3,5,8-trihydroxyflavanone, (2S)-
5-hydroxy-7-methoxyflavanone, 2'.4'-dihydroxychalcone, 4,2',4'-trihydroxychalcone, 7-
hydroxy-isoflavone va 7,3',4'-trimethoxyisoflavone. L4 cy trimg ca cung cap 3 hop chat méi,
do la 2,3-dihydroxy-4,3',4',5'-tetramethoxydihydrochalcone, 4,2' 4'-trihydroxy-3'-
metoxydihydrochalcone, (2R,3R)-3,5-dihydroxy-6,7-dimethoxyflavanone va 19 hop chat di
dugc biét dén. 2,3-Dihydroxy-4,3',4',5'-tetrametoxydihydrochalcone, 5,7-dihydroxy-3-
methoxyflavone, 5,7-dihydroxy-6-methoxy flavone, 5,4'-dihydroxy-3,7- dimethoxyflavon
(25)-7,8,3',4',5"-pentamethoxyflavan, (285)-5"- hydroxy -7,8,34" tetramethoxyflavan va methyl
gallate da c6 cac biéu hién vé tac dung tap hop cac tiéu cAu trong mau (Chen va cong su 2007).
Theo Gomathi va cong su (2013), chiét xuat tir 14 tring cé cho thay sy hién dién caa phytol
(26,26%), n-hexadecanoic acid (11,97%), cyclopropaneoctanoic acid (10.26%), vy-
sitosterol (11,15%), stigmasterol (7,20%) va campesterol (4,47%) [2]. Theo nghién cau
cua Ragasa va cong su (2015), la trang ca co chira mot s6 chat vo co nhu: Cd, Mn, Cu, Ni, Pb,
Zn, K va Na, dich trich thu duoc tir 14 trimg c& c6 mot s6 hop chat hda hoc quy nhu: flavonoids,
glycosides, saponins va tannin [3].
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Pertiwi va cong su (2020) ciing da thuc hién qua trinh chiét 14 trang ca duoc trong &
Bogor, Indonesia, & c4c nong dé ethanol khac nhau thu dwoc tong ham lugng polyphenol cao
nhat 1a 195,33 mg/g, tong ham lugng flavonoids 3,387 mg/g, kha ning khang goc tu do DPPH
¢ muc 1Cso = 14,17 pg/mL [4]. Theo nghién ctru cua Sarabjot Kaur (2014) ve dinh Iugng
polyphenol va flavonoid trong mot s6 cay thudc ¢ Punjab, An D9, ham lugng polyphenol cao
nhat dugc ghi nhan trong qua chanh 12 566 mg/100g; ddi véi flavonoid, ham luong cao nhat
dugc ghi nhan & cay dira can 1a 114,4 mg/100g trong cao chiét ethanol, cac loai cay nay thuong
dugc sir dung phd bién trong céc bai thube dan gian ciing nhu st dung trich xuat cua ching
trong céc san pham hd trg sac khoe [5].

Mot s6 nghién ciru cho thay dich chiét 14 tring ca c6 kha nang khang oxy hda, cai thién
chirc ning ndi md, chirc nang mach mau, giam huyét p. L4 trimg ca c6 hoat tinh khang khuan
[6]. Trong y hoc c6 truyén, chiét xuat tir 14 duoc st dung trong diéu tri sung tuyén tuyén liét,
giam dau dau va tri cam lanh, 1am chat khir tring [7]. Bén canh d6, nudc nau tir 14 tring cé c6
thé dung dé ha sét, giam dau hoic str dung nhu tra lam nudc giai khat [8].

Véi mot s6 dic diém nhur trén, viéc tan dung ngudn 14 tring ca san c6 dé nghién ctu trich
XUét cac hop chét cé gia tri nham phuc vu cho loi ich ciia con ngudi that su c6 y nghia thuec tién.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén ligu

L4 trimg ca dwoc thu héi tai quan 12, thanh phé HO Chi Minh vao thang 8 nim 2021.
Chon 14 twoi, khong bi sau bénh, nm moc; rira sach, siy ¢ nhiét do 60 °C téi cho dén khi mau
kho gion (¢ am 10,00 £ 0,50%), xay nho, chira trong tui PE, bao quan trong ngan mat ta lanh.

Cac hoa chit sir dung trong nghién ctu thuoc loai tinh khiét s dung trong phan tich:
chloroform, ethanol, ethyl acetate, n-hexane tir Scharlau cua Tay Ban Nha; thudc thir Folin-
Ciocalteu, quercetin, gallic acid tir Merck ctaa buc; sodium carbonate, sodium nitrite tir Xilong
cua Trung Quéc; 1,1-diphenyl-2-picrylhydrazyl tir Fisher cua My.

2.2. Phuong phap

Bot la trimg cé duoc trich trong dung moi ethanol dé thu dugc cao tong, sau do6 thuc hién
qua trinh chiét long long qua cac dung méi ¢6 do phéan cuc tang dan dé thu dugc cac cao phéan
doan lan lugt n-hexane, chloroform, ethyl acetate va nwdc. Quy trinh thuc hién dugc tém tat
theo Hinh 1.

2.2.1. Trich cao

Qua trinh trich cao tong ethanol dugc thuc hién trong bé siéu am & tan sé 37 kHz véi cac
yéu t6 khao sat anh huong t6i qué trinh chiét 1a nhiét do ban dau (Xy), ti 16 dung mdi/nguyén
lieu (X2) va thoi gian chiét (Xs). Mdi yéu t dugc chia lam ba mirc thay ddi theo Bang 1. Theo
do, nhiét do duoc thuc hién tir 30 dén 80 °C, ty Ié giira dung moi va nguyén ligu 1a 10 dén 20
mL/g, thoi gian chiét khao sét tir 10 dén 40 phut. Higu suat chiét 1a yéu t6 dap tmg, duoc tinh
bang phan tram luogng cao kho thu dugc so vai lugng mau ban dau. Viéc toi uu cac thong s6
chiét gitp giam thoi gian chiét, giam lwong dung méi st dung, ting tinh kinh té va giam thiéu
tac dong dén mai truong.
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Hinh 1. Quy trinh thuc nghiém
Bdang 1. Gia tri ma hoa cua cac yéu t6 khao sat
., Ky Gia tri md héa
Yeéu to hiéu — = A 2 3
*~ | biém cuc tiéu (-1) | Diém tam (0) | Biém cuc dai (+1)
Nhiét do (°C) X1 30 55 80
Ty 1€ dung moi/nguyén liéu X 10 15 20
(mL/g)
Thoi gian (phat) X3 10 25 40

Ma tran thuc nghiém dé t6i uu duoc thiét ké theo mo hinh Box - Behnken [9]. M6 hinh
bao gém 15 thi nghiém, trong d6 c6 3 thi nghiém lap lai & tam (Bang 2). Mdi thi nghiém duoc
tién hanh lap lai ba lan va ldy két qua trung binh. Ham muyc tiéu () | phan trdim hiéu suat thu
hoi cao thd sau khi tach chiét (%). Phuong trinh héi quy dugc thé hién nhu sau:

= bO + blxl + b2x2 + b3x3 + b12x1x2 + bl3XlX3 + b23x2x3
+b, X + b, X2 +b X, +¢
Ket qua thyc nghlem duoc xtr ly bang phan mém Modde 5.0 dé xac dinh do tin cay cua

cac yeu t6 anh hudng, cac hé sé cua phuong trinh hdi qui va diéu kién téi vu dé dat hiéu suat
chiét cao nhit.

Tiép tuc thuc hién chiét cao phan doan theo nhu so d(*)’ Hinh 1, thu dugc cao tho. Qéc cao
khé nay duoc bao quan trong ngan mat ta lanh dé han ché sy phat trién cua nam moc trong
thoi gian cho thuc hién cac budc tiép theo.
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2.2.2. Binh lwong polyphenol va flavonoid trong cao tong va cao phdn doan

Dinh lugng tong polyphenol bang phuong phap trac quang vai thude thir Folin-Ciocalteu.
Str dung gallic acid (GA) lam chat chuan. Hop chat tao thanh c6 mau xanh, hap thu cuc dai
trong khoang budc song 650 nm [10].

Téng flavonoid duoc xac dinh theo phuong phap tric quang nhu miéu ta ciia Chan va
cong su (2002) dwa phan tng gitra flavanoid va AICI; tao thanh hop chat c6 mau vang. Cuong
d6 mau ty 1é thuan véi ham lugng flavonoid dugc xac dinh & budc séng 415 nm. Quercetin
(QE) dugc dung 1am chat chuan tham chiéu [11].

Céc hop chat duge dé cap déu co tac dung vé mat sinh hoc, flavonoid duoc dung nhu
chat chdng oxy hda, khang vi sinh vat, khang viém, khang sinh, hoat tinh d6i véi mach mau
nhu &c ché ngung tap tiéu cdu 1a nguyén nhan gay xo vira dong mach [12]; cac hop chat phenol
¢6 tac dung chdng lai bt xa cua tia cuc tim hodc ngin chin cac tac nhan gay bénh, mot s6
polyphenol con c6 dic tinh chéng oxy héa manh, giam dwgc nguy co mac bénh tim mach ngin
ngua ung thu [13].

2.2.3. Khdo sat kha néng khdng oxy héa DPPH cua cao tong va cao phdn dogn

1,2-Diphenyl-2-picrylhydrazyl (DPPH) la chit tao ra goc ty do dung dé thyc hién phan
{rng mang tinh chat sang loc tac dung chéng oxy hoa cua cac chat nghién ctru. Hoat tinh chong
oxy hoa thé hién qua viéc lam giam mau cia DPPH, dugc xac dinh bang cach do do hap thu
tai budc séng 517 nm [14, 15]. Bdi ching duong dwoc sir dung 1 gallic acid (GA).

3. KET QUA VA THAO LUAN
3.1. T6i wu diéu kién trich cao tong

Hiéu suét chiét phu thudc vao cac bién khao sat dugc thuc hién qua céc thi nghiém theo
Bang 2. Muc dé anh hudng cua céac bién dén hiéu suit chiét duoc thé hién qua Hinh 2 va do
tin cay dugc trinh bay trong Bang 3.

Mtc d6 anh huong cua cac yéu td khao sat dén ham muc tiéu duoc sap xép theo chiéu
giam dan (Hinh 2). Theo d6, anh huong theo ham bac hai cua X, thoi gian chiét, 13 16n nhat
VGi mirc d6 anh huong c6 gié tri -1,80, nho nhat 1a anh huong cua twong tac giita hai yéu td
X1 va Xs, nhiét d6 va ty Ié dung méi/mau, véi gia tri 0,55. Bén canh do, cac anh hudng theo
ham bac hai cua cac yéu té déu mang gia tri am, cac ham bac mot ciing nhu cac twong tac gitta
c4c yéu to déu mang gia tri duong, diéu nay phi hop véi cac hé sé thu nhan dugc khi xac dinh
dang cua phuong trinh hol quy (Bang 3). B¢ tin cay cua tat ca cac gia tri ¢éu bé hon 0,05, diéu
nay c6 nghia cac yéu té déu c6 anh hudng dén ham muc tiéu. Do d6, phuong trinh hdi quy
tuong thich véi thuc nghiém c6 dang nhu sau:

Y =9,16 + 0,38X; + 0,31X; + 0,60X3 — 0,44X;%2 — 0,80X,? — 0,90X3?
+ 0,49X1 X5 + 0,28X1 X3 + 0,62X,X3

Céc yéu t6 twong tac voi ham muc tiéu, higu suat chiét, voi gia tri muc y nghia R? = 0,986 va
do tin cay 96%. Dong thoi, gia tri P cia kiém dinh sy khong twong thich cuia mé hinh (Lack of fit)
tir phan tich ANOVA 1a 0,07, diéu nay cho thay mé hinh héi quy twong thich véi thuc nghiém.
Céc gié tri du doan tir md hinh c6 médi trong quan vdi gié tri thuc thé hién trong Hinh 3.
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Bdng 2. Ma tréan thi nghiém t6i uu

Bién ma hoa _ ’
STT [ Nhigtdo (°C) | Ty I¢ dung moiinguyen| Thoi gian | ort rom
X, I ! chiét (%)
X ligu (mL/g) X (phit) X
: = -1 0 7,68
2 L -1 0 7,65
3 = 1 0 7.24
: L 1 0 9,19
> 1 0 -1 7,34
° L 0 -1 7,35
! = 0 1 7,78
S L 0 1 8,89
> 0 -1 -1 7,04
10 0 1 1 65
i 0 -1 1 7,22
= 0 1 1 9,14
= 0 0 0 9,25
- 0 0 0 9,16
b 0 0 0 9,12
by o o -

B =
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Hinh 2. Mirc d6 anh hudng ctia cac yéu td khao sat dén hiéu suét chiét

Bdng 3. Gia tri hé s6 anh hudng va d tin cay

Yéu td Gid tri hé sb anh huong Do tin cay
Hé s tu do 9,18 5,0443e-009
X1 0,38 0,0025894
X2 0,31 0,0061942
X3 0,60 0,00031818
X1*X1 -0,44 0,00748532
X2*X2 -0,80 0,000504646
X3*X3 -0,90 0,000289664
X1*X2 0,49 0,00370412
X1*X3 0,28 0,0360347
X2*X3 0,62 0,00141776
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Observed
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Hinh 3. Tuong quan giira gia tri thyc va gia tri dy doan

Theo mé hinh, hiéu suat chiét thay doi theo cac yéu té dugc biéu dién trong Hinh 4.
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Hinh 4. Dy doan hiéu suét chiét theo su thay ddi cua cac yéu td
~ Theo Hinh 4, hi¢u suat chiét c6 xu huéng ting va dat cyc tri trong viing khao sét, sau d6
deu giam khi co sy thay doi cuia c&c yeu to. Sy thay doi manh nhat ¢ yeu to ti I¢ dung moi/mau
va thoi gian, yéu to nhiét do thay doi rat it sau khi dat cuc tri.
Tién hanh ti wu héa bang phan mém Modde 5.0 thu dwoc cac gia tri tdi wu tng véi gia
tri cuc dai cua ham muc tiéu la hiéu suat thu hoi cao thé theo Hinh 5.

Performance
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Hinh 5. T6i wu diéu kién chiét
Theo d, cac diéu kién toi wu 1an luot la: X1 = 80 °C, Xz = 19 mL/g, Xs = 36 phiit, s& dat
duoc hiéu suat chiét 9,77%.
M® hinh bé mit dap ung thé hién qua cac yéu té khao sat dwoc md phong trén Hinh 6.
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Hinh 6. Db thi minh hoa sy phy thudc cia ham muc tiéu vao yéu t6 khao sat
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~ Dé kiem tra sy tuong thich giita két qua cia phuong trinh hoi quy RSM va thuc nghiém,
tién hanh thuc hién qua trinh chiét tai cac diéu kién toi wu thu dwoc két qua nhu Bang 4.

Bdng 4. Két qua kiém chimg tai diéu kién ti vu

Bién ma hoa o

. — Hiéu suat chiét
STT | Nhigtdo | Ty lI¢ dung moi/nguyén | Thoi gian (phut) %)

(°C) Xu ligu (mL/g) X, Xs

1 80 19 36 9,72
2 80 19 36 9,65
3 80 19 36 9,70
Trung binh 9,69

Sai s6 gitra két qua thu duoc tir thuc nghiém va mé hinh:

9,69-9,77|

%A = %100 =0,82%

Két qua sai s6 thap cho thay md hinh t6i wu dat yéu cau.
3.2. Ham lwgng polyphenol va flavonoid va kha ning khang oxy hoa caa cic phan doan

Két qua dinh lugng polyphenol va flavonoid trong cao t6ng ethanol va cac cao phéan doan
duoc trinh bay tom tat trong Bang 5 va Bang 6.

Bdng 5. Ham lugng polyphenol Bang 6. Ham lugng flavonoid

Loai cao mg GA/g mau Loai cao mg QE/g mau
Ethanol 953+21 Ethanol 530x14
Ethyl acetate 319,0+1,2 Ethyl acetate 933+ 24
Nudc 2126+ 15 Nuac 56,1+1,6
n-Hexane 71,318 Chloroform 49,0£21
Chloroform 704+13 n-Hexane 178+18

Duya vao két qua dinh lugng c6 thé thay ham luong polyphenol téng cling nhu flavonoid
trong cao ethanol va cac cao phan doan chiét cua l4 tring ca deu trong ddi cao so véi mot sb
thuc vét khac theo nhu béo céo cua Sarabjot Kaur (2014) vé dinh lugng polyphenol va
flavonoid trong mot s6 cay thudc [5], cho thiy tiém ning khang oxy héa, khang khuan, khang
viém cao cua l4 trimg cé c6 thé ung dung trong my pham, dugc pham.

Co sy tuong dong vé ham lugng céac hop chét nay trong cac phan doan, cao nhat la trong
ethyl acetate, ké dén 1a nuéc va ethanol, n-hexane va chloroform c6 sy hoan ddi vé vi tri. Biéu
nay c6 thé giai thich dia vao kha ning phan cuc ctia cac hop chat trén va dung méi. Day la
budc dau lam co sé nham chuan bi cho qua trinh phan lap cac hop chat qui tir 14 tring ca.

Bang 7 thé hién két qua khang oxy héa thdng qua gié tri 1Cso dé xac dinh ndng d6 mau
ma tai d6 tc ché dugc 50% DPPH.
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Bdng 7. Két qua kha ning khang oxy héa ciia cac loai cao

Loai cao 1Cs0 (ug/mL)
Ethanol 57,88 + 0,11
Ethyl acetate 6,25 + 0,05
Nuaoc 33,25+0,14
n-Hexane 40,75+ 0,60
Chloroform 74,65 + 0,58

V6i chat dbi chiing duong 1a gallic acid, gia tri ICsola 1,24 + 0,01 ug/mL. Diéu nay cho
thy cac hop chat trong cac cao phan doan déu ¢ kha ning khang oxy hoa khi gié tri 1Cso nho
hon 100 pg/mL, tuy nhién kha ning nay van kém hon chat d6i chimg duong. Do mau thir tir
cac phan doan khong phai 1a hop chat tinh khiét ma 12 hdn hop cua nhiéu chat va ca tap chat.
Trong s6 cac cao phan doan, cao ethyl acetate c6 kha ning khang oxy héa cao nhit, gié tri ICso
khi dung mau thtr ciia phan doan nay 1a 6,25 pg/mL, chi gp khoang 6 1an so véi chit ddi
ching dwong nén hoan toan c6 co s¢ dé khang dinh c6 thé thu nhan duoc cac hop chat c6 gia
trj tir phan doan nay. Hon nita, thanh phan polyphenol va flavonoid trong cao nudc kha cao,
tuong (ng voi kha niang khang oxy héa cé gié tri 1Cso 12 33,25 pug/mL. Diéu ndy rat c6 y nghia
vi nude dugc xem la dung mdi xanh trong thuc nghiém hoa hoc.

4. KET LUAN

Qua qué trinh thuc nghiém xay dung quy trinh tach chiét bang phuong phap chiét siéu
am va str dung phan mém Modde 5.0 dd du doan duoc diéu kién tach chiét dé dat hiéu suat
cao nhat. Nghlen Clru cling danh gia ham luong tong cac hop chét polyphenol, flavonoid trong
cao tong va cac phan doan chiét tir bot 14 trang ca, ndi bat 1a ham luong polyphenol va
flavonoid cao hon so véi cac nghién ctu truéc. Kha nang khang oxy hda DPPH cua dich chiét
cling da duoc chitng minh. Nhitng diéu nay 1a co s¢ dé dinh huéng cho viéc phan lap cac hop
chat qui ¢6 hoat tinh sinh hoc ciing nhu &g dung vao cac san pham cu thé.
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ABSTRACT

EXTRACTION PROCESS OPTIMIZATION AND INVESTIGATION OF TOTAL
POLYPHENOLIC AND FLAVONOID CONTENTS, ANTIOXIDANT ACTIVITY

OF CALABUR TREE LEAF EXTRACT (Muntingia calabura L.)

Dang Ngoc Ly, Vo Thanh Nhan, Le Thi Ngoc Hanh,

Pham Thi Cam Hoa, Le Thi Kim Anh, Doan Thi Minh Phuong*
Ho Chi Minh City University of Food Industry

*Email: phuongdtm@hufi.edu.vn

Extraction of a total ethanolic leaf extract from Muntingia calabura L. species was
optimized the parameters of process to maximize the yield. The optimization was designed by
using response surface methodology for independent factors such as extraction temperature,
ratio of solvent (ethanol) to materials, and time. The optimized conditions of total ethanolic
extract were attained at 80 °C, 19 mL/g, and 36 minutes. The study also quantified total
polyphenol, flavonoid as well as DPPH free radical scavenging ability in ethanolic extract and
fractions. In the ethyl acetate fraction, the total content of flavonoid, polyphenol, and free
radical scavenging ability reached the highest, respectively: 93.3 (mg/g); 319.0 (mg/g), and
ICsoas 6.25 pg/mL.

Keywords: Muntingia calabura L., extraction process, polyphenol, flavonoid, DPPH,
chemometric.
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