CONG NGHE HOA SINH VA PROTEIN

KHAO SAT BIEU KIEN TRICH LY POLYPHENOL TU VO QUA CHOM CHOM
(Nephelium lappaceum) VA DANH GIA KHA NANG KHANG OXY HOA
CUA CAO CHIET

D6 Thi Hién
Trwong Pai hoc Céng Thuwrong Thanh phé H6 Chi Minh

TOM TAT

Chom chdm 4 loai trai cay phd bién, vo va hat chom chém chira nhiéu hop chét c6 hoat tinh sinh hoc trong dé
polyphenol 1a thanh phan dién hinh cé trong vé chém chém. Bé tan dung ngudn phé pham nghién ctiu tién hanh
khao sat diéu kién trich ly polyphenol tir vé qua chdm chém. Nghién ctru ndy khao sat vo qua loai chém chém
thai, nhan, Java chon ra loai vo chira nhiéu polyphenol nhat, sau dé khao sat loai dung méi trich ly nuéc, ethanol
80%, ethanol 96% - acetone (4:1), acetone 70% va cac phuong phap trich ly ngam chiét, soxhlet, ngam chiét két
hop siéu &m, ngam chiét két hop vi song. Pong thoi khao sét ty 1& nguyén lieu/dung méi lan luot 1:5, 1:10, 1:15,
1:20 (g/mL), thoi gian siéu am 20, 30, 40 va 50 phdt, nhiét d6 siéu am 45+75°C, tan s 50/60 Hz. Két qua cho
thiy vo chém chém nhan, phuong phap ngam chiét két hop véi siéu am, sir dung ethanol 80%, ty Ié nguyén
liéu/dung moi 1:10 (w/v), thoi gian siéu @m 30 phdat va nhiét d6 55°C cho TPC (total polyphenol content ) cao
nhét 61,93 mg/g. Danh gia hoat tinh chéng oxi hda ICs, ctia cao chiét 7,191 (ug/mL), thip hon ascorbic acid. Két
qua chay phd FTIR cua cao chiét cho thay xuét hién cac nhdm chire dic trung cua polyphenol. Nghién ciru da
trich ly thanh céng polyphenol bing phuong phap ngam chiét két hop siéu am, c6 thé nghién ciru thém kha ning
khang khuan dé @ng dung.

Tir khoa: Chém chom, dung mdi trich ly, khdng oxy héa bang DPPH, polyphenol, trich ly hd trg siéu am.
MO DAU

Chém chém (Nephelium lappaceum) la mét loai trai cay nhiét d&i cé ngudn gbe tlr Dong Nam A, thudc ho bd hon.
N6 c6 mau ddé hoac vang, hinh tréeng, trai cay ngot, mong nwoc, giau vitamin C. Trai cdy nay dwoc tiéu thu tuoi,
dong hop hoac ché bién va viéc tiéu thu né dan dén viéc tao ra mét lwgng Ion chét thai t hat va vd. CAc san
phdm phu nay rét giau phenollc véi hon 50 hop chat dwoc xac dinh. Trong sb nay, cac thanh phan chinh la acid
gallic, acid ellagic, corllagln va geraniin (Hernandez et al., 2017). Nhiéu nghlen ctru da cho thay rang ham lwong
polyphenol trong vé chdm chém co hoat tinh khang oxy hoa khang khuén, khang virus, chong ung thw, chéng di
&ng, chdng béo phi, tri tiéu dwdng, chéng viem khép, ~cting nhw 1a mot chét thuc ddy strc khée tim mach
(Thitilertdecha et al., 2008; Yunusa et al., 2018). M6t sb hop chét sinh hoc trong vé va hat cé tac dung tang
cuwong stre khoe, dénh gi4 an toan cé thé L’mg dung tiém nang trong cac nganh céng nghiép thwe phdm — dugc
ph&m (Rakariyatham et al., 2020)

Gusman va Tsai (2015) d& nghién ctu chiét xut cac hop chét khang oxy héa trong d6 cé polyphenoal tir vé chém
chém (Nephelium lappaceum L.). Qué trinh chiét dwoc tién hanh dwa trén ty 1& dung méi (1:10 + 1:30 g/mL),
ndng d6 ethanol (0 + 95%), nhiét do chiét siéu Am (30 +70°C) va phwong phap chiét (thong thuong tir 6 dén 36
gi®& & nhiét dd phong va siéu am tir 0,5 dén 10 phat & 50°C). Sun va déng tac gia (2012) da nghién ctru t6i wu
hoa chiét xuat hop chét phenolic tir vé chém chdém bng phwong phap chiét xuat cé hd tro vi séng (MAE). Cac
didu kién t6i wu thu dwoc 1a ndng do ethanol ctia 80,85%, thdi gian chiét 1a 58,39 giay cho két qua tét nhét.
Estrada-Gil va dong tac gia (2022) da nghién ctu trich ly cac hop chét cé hoat tinh sinh hoc bang cach chiét xuét
c6 hd tro béng séng siéu amivi séng tlr vé chém chdm Mexico (Nephelium lappaceum L.). Mendez-Flores va
dbng tac gid (2018) da nghién ctru chiét xuat cac hop chét polyphenolic khang oxy hoa co hé tro song siéu am tiy
vé Nephelium lappaceum L. (gibng Mexico) khéi lwong/thé tich 1/7, thoi gian chiét siéu am 10 phat va ty & phan
tram ethanol/nwéc 10%. Palanisamy va ddng tac gia(2008) da nghién ctru vé cia qua chém chém, mét ngudn
chét chéng oxy héa tw nhién, dung méi trich ly ethanol véi ty 1& dung méi/nguyén liéu 10:1 (w/v), qua trinh trich ly
dwoc thwe hién trong 24 gid trong may l&c 6n nhiét. Cao chiét thu dwoc cho hoat tinh khang oxy héa twong
dwong vitamin C va tbt hon nhidu so véi hat nho.

NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Chom chém (Nephelium lappaceum) st dung trong nghién ctu nay dwoc thu mua tai va trai cay ap My Dién, xa
Phu Bién, huyén Thap Mudi, tinh Bong Thap.
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Cac trang thiét bj chinh s dung nghién ctru: May do OD (UV-Vis Jenway 7305, Anh), may ly tam (Z206A, Btrc),
may lac on nhiét (LWB-211D, Han Quoc), bom chan khéng (Rocker 300- Dai Loan), chay pho FTIR (Tensor 37,
Bruker, US), bé siéu &m Elmasonic S300H (Elma — Btrc), may cb quay chan khéng (BUCHI | — 300 Pro, Thuy S¥).

Gallic acid, DPPH, Folin — Ciocalteau, ascorbic acid (Sigma Aldrich Pty. Ltd), ethanol, Na2CO3, acetone (Trung Quéc).
Phwong phap chuan bi nguyén liéu

Chém chém twoi, khéng dap nat, khédng hu héng mua tai viwa 4p My Dién, x& Phi Dién, huyén Thap Mwoi, tinh
DPdng Thap duoc béc tach lay vé, rira sach, dé rao nuéc, thai nhé. Sau d6, sdy & nhiét d6 50 — 55°C trong
khoang 6 — 7 gi& cho dén khi dd dm dat 5 — 6% thi két thac qua trinh sdy. V& chém chém sau khi sdy dwoc dem
di xay, cho vao ray duwdng kinh 0,06 pym, l4y phan bot min dé dat do6 dong nhat v& mat nguyén liéu. D& han ché
sy oxy hoa, bdt vé chém chém sau khi xay dwgec can 5 g bd vao céc tii hat chan khéng, bao quan lanh st dung
cho tat ca cac thi nghiém.

Phwong phap xac dinh ham lwong polyphenol (Ainsworth, Gillespie, 2007)

Dwa vao phan &ng oxy héa cac hop chat polyphenol béng thubc thtr Folin — Ciocalteau, diing acid gallic lam chét
chudn. Phan (rng nay lién quan dén viéc lam giam ham lwong polyphenol, cac hop chét nay sé bi oxy hoa trong
moéi trwedng kiém dan dén su hinh thanh céac ion superioxide, cac ion nay sé lan lwot phan tng véi molybdate dé
hinh thanh dang molybdenum oxide (Mo™*). Mylybdenum oxide 1a dang phtrc chat c6 mau xanh lam, hap thy
bwéc séng 760 nm. Cuéng dd mau cdia hén hop phan Gng ti 1& thuan véi ndng dé polyphenol trong mét pham vi
nhét dinh. Dya vao cwdng d6 mau do dwgc va do thi chuén cla acid gallic véi thude thtr cé thé xac dinh dwoc
ham lwgng polyphenol trong mau.

Déi voi mau: pha loang mau 100 lan,hit 2 mL dung dich vao tirng falcon, Thém 1 mL Folin-Ciocalteau 10%,
vortex U trong 5 phat. Thém 3 mL Na,COs 2%, vortex, G & nhiét d@ phong trong 30 phut. Sau dé tién hanh do OD
(UV-Vis Jenway 7305) & bwéc séng 760 nm.

XXVXF

TPC= mx1000

(mg GAE/g chét khd)

Trong do: X: gia tri x t dwong chuén acid gallic (ug/mL), V: thé tich dich chiét (mL), m: khéi lwgng cao chiét c6
trong thé tich V (g), F: hé s pha lo&dng, 1000 la hé s6 chuyén doi don vi (ug > mg)

Khao sat ham lwong polyphenol ctia vé ché6m choém tte cac loai chém chém khéc nhau

Can 5 g b6t vé chém chém thai, nhan, Java cho vao binh tam gidc 250 mL. Thém vao d6 dung méi ethanol 80%
véi ty 1& nguyén liéu/dung méi (1:10 g/mL). Tién hanh G m&u trong may lac 6n nhiét (LWB-211D- Han Quéc) &
55°C trong 180 phut. Sau dé tién hanh ly tam (Z206A - B&c) mau & 4500 vong/phut trong 10 phut va dwoc loc
b&ng bom chan khéng dé thu dich. Dich sau khi trich ly tién hanh dinh lwong TPC.

Khao sat mét sé loai dung méi trich ly polyphenol

Can 5 g bot vé chdm chém téi wu tly thi nghiém trén cho vao binh tam gidc 250 mL. Thém vao dé dung méi nwérc,
ethanol 80%, ethanol 96% — acetone (4:1), acetone 70% vd&i ti 1& nguyén liéu/dung méi (1:10 g/mL). Tién hanh G
mau trong may |&c 6n nhiét & 55°C trong 180 phut. Sau dé tién hanh ly thm mau & 4500 vong/phut trong 10 phat
va dwoc loc bang bom chan khong (Rocker 300- Pai Loan) dé thu dich. Dich sau khi trich ly tién hanh dinh
lwong TPC.

Khao sat cac phwong phap trich ly polyphenol

Nham tim ra phuong phap trich ly t6i wu nhéat, thi nghiém nay tién hanh khao sat cac phuong phap trich ly ngam
chiét, soxhlet, ngdm chiét két hop siéu &m, ngam chiét ket hop vi séng.

Ngam chiét

Can 5 g bt vé chdm chdém cho vao binh tam giac 250 mL.Thém vao dé vao dung moi tbi wu & thi nghiém trén
voi ty 1€ nguyén liéu/dung mai (1:10 g/mL). Tién hanh G mau trong may lac 6n nhiét & 55°C trong 180 phdt. Sau
do6 tien hanh ly tam mau & 4500 vong/phut trong 10 phuat va dwoc loc bang bom chan khéng dé thu dich.

Chiét Soxhlet

Can 5 g bot vé chém chom téi cho vao binh cau. Thém vao d6 dung méi téi wu & tir thi nghiém trén vai ty 16 voi ty
I& nguyén liéu/dung mai (1:10 g/mL). Tieén hanh chiét trong 4 gio thu dich dinh lwgng TPC.

Ngam chiét két hop siéu am

Tién hanh twong ty nhw ngam chiét sau do lay méu ra ngoai va cho hén hop tré lai nhiét do phong. Tién hanh
siéu am trong vai tan s6 50/60 Hz, cong suat 1500 W vai thoi gian 30 phut, nhiét dé 55°C. Sau do ly tam mau (o]
4500 vong/phut trong 10 phuat va dwoc lgc bang bom chan khdng dé thu dich.
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Ngam chiét két hop vi séng

Tién hanh tuong tw nhw ngdm chiét sau do lay méu ra ngoai va cho hén hop tré lai nhiét do phong, tién hanh
quay trong 16 vi song 2 phut. Sau do tien hanh ly tam mau & 4500 vong/phut trong 10 phit va dwgc loc bang bom
chan khoéng dé thu dich.

Dich sau khi trich ly thu dworc tir cac phwong phép chiét tién hanh dinh lwong TPC.
Khao sat anh hwéng cua ty 1& nguyén liéu/dung moi

Can 5 g bot vé chém chdm cho vao binh tam giac 250 mL. Thém vao dé dung méi téi wu & thi nghiém TN2 véi ty
I& nguyén liéu/dung mdi 1an lwot 1:5 (g/mL), 1:10 (g/mL), 1:15 (g/mL), 1:20 (g/mL). Tién hanh & mau trong may
l&c 6n nhiét & 55°C trong 180 phat, 4y mau ra ngoai va cho hén hop tré lai nhiét do phong. Sau do, tién hanh
siéu am (tdi wu TN3) trong 30 phut, nhiét do 55°C. Sau khi siéu am tién hanh ly tam mau & 4500 vong/phut trong
10 phut va dwoc loc bédng bom chan khéng dé thu dich. Dich sau khi trich ly tién hanh dinh lwong polyphenol tdng
trong dich.

Khao séat anh hwéng cta théi gian nhiét dé siéu am dén qua trinh trich ly polyphenol

Can 5 g bét vé chdom chém cho vao binh tam giac 250 mL. Thém vao dé dung mdi va ty I& nguyén liéu/dung maoi
tdi wu tlr cac thi nghiém trén. Tién hanh G mau trong may I&c dn nhiét & 55°C trong 180 phut, Idy mau ra ngoai va
cho hén hop tré lai nhiét do phong. Sau d6, tién hanh siéu am véi thoi gian 1an lwot 20 phit, 30 phat, 40 phat va
50 phat, nhiét d§ 45°C, 55°C, 65°C, 75°C. Sau khi siéu am tién hanh ly tam mau & 4500 vong/phut trong 10 phut
va duoc loc bang bom chan khéng dé thu dich. Dich sau khi trich ly tién hanh dinh lwgng polyphenol téng trong
dich.

Chay phé héng ngoai FTIR
Chay phé FTIR (Tensor 37, Bruker, US) nham danh gia sw hién dién cla polyphenol trong cao chiét
Panh gia hoat tinh chéng oxy hoa

M&u cao chiét: pha mu voi methanol theo cac day ndng dg: 1000, 500, 250, 125 va 62.5 pg/mL. O' mbi néng do
hat 0.1 mL dich da pha loang thém 0.1 mL DPPH. U cac mau trong 30 phut, sau d6 di do OD (UV-Vis Jenway
7305) & buwdc séng 517 nm. Phan tram bat goc tw do dwerc tinh theo cdng thirc:

| (%) = 100 x Ao—4v)
Ao

Trong d6 | (%): % khir gbc tw do clia méu & budc song 517 nm; Ao: D6 hép thu clia DPPH. A;: D6 hép thu cla
mau khao sat. Mau trang la dung dich methanol

Trong thi nghiém nay, ascorbic acid lam dung dich chuén dé so sanh véi mau thir théng qua gia tri ICsp (ndng do
trc ché 50% gbc tw do). Pha ascorbic acid véi nwéc cat theo cac day nong do: 2 - 6 pg/mL. O mdi ndng dd hat
0,1 mL dich da pha loang thém 0,1 mL DPPH. IC50 |& mét gia tri dung dé danh gia kha nang Grc ché manh hoac
yéu ctia mau khao sat dwgc. Hoat tinh khang oxy héa cang cao thi gia tri IC50 sé cang thap.

Phwong phap x@ Iy sé liéu

Tét ca cac thi nghiém déu duwoc lap lai 3 1an. S6 liéu thi nghiém dwoc phan tich phuong sai ANOVA béng phan
mem Stagraphic 18,0 (P < 0,05). B6 thi dwgc vé bang phan mém Microsoft Excel 2010.

KET QUA VA THAO LUAN

Két qua khao sat ham lwong polyphenol cua cac loai chém chém

Theo nhi*ng nghién ctu trwdc day cho thay vé chém chém la nguyén liéu chira hop chét c6 hoat tinh sinh hoc
di&n hinh polyphenol (Hernandez et al., 2017). Tuy nhién, cac hop chét polyphenol cé the thay ddi tuy theo diéu
kién mai trwong, dat dai, gibng cay tréng. Vi vay, & thi nghiém nay khao séat vé & ba gibng chém chém la chém
choém Thai, chém chdm nhan va chdém chém Java (chém chém thwong loai troc hat) véi dung moi ethanol 80%, ty
I& nguyén liéu/dung madi 1:10, nhiét do 55°C véi thdi gian 180 phit. Dich chiét sau khi trich ly dwoc dem di phan
tich. Két qua thu nhan dwoc thé hién qua hinh Hinh 1.
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Hinh 1. TPC theo tteng loai chdm chém
(a-c la céc chir cai thé hién khac biét c6 y nghia théng ké do tin cay p<0,05)

Két qua trén cho thdy c6 sw khac biét v& ham Iwong polyphenol gitra cac gibng chém chém. Ham lwong
polyphenol cé trong vé cla ba giébng chém chém nhan, chém chém Thai, chém chém Java lan luot la 52,373 +
0,1 mg/g, 48,67 + 0,131 mg/g va 51,807 0,065 mg/g. Chdm chém nhan cé ham lwgng TPC cao nhét. Didu nay
c6 thé 1a do diéu kién thdé nhudng ciing nhw dac diém cla tng gibng nén lam anh hudng dén ham lwong
polyphenol va cac chat khac co trong vé. Két qua thu dwoc twong tw véi nghién ciru ctia Huynh Ngoc Trung
Dung va déng tac gia (2022) nhém tac gid da thu dworc ham lwong polyphenol tir chém chém nhan 1a 199,65 mg
GAE/g. Tr cac két qua trén chon chém chdém nhan lam nguyén liéu cho thi nghiém tiép theo.

Két qua khao sat mét sé loai dung méi trich ly polyphenol

Viéc chiét xut cac hop chat polyphenol tlr nguyén liéu thyc vat bi danh hwdng bdi dd hoa tan cla cac hop chét
polyphenol trong dung méi dwgc st dung cho qua trinh chiét. Hon nira sy phan cwc ctia dung méi déng mét vai
trd quan trong trong viéc téing kha ndng hoa tan cac hop chét polyphenol. Vi vay, viéc lwa chon dung méi l1a mét
yéu t6 v6 cling quan trong trong trich ly polyphenol. Thi nghiém nay khado sat kha nang trich ly polyphenol cla
cac loai dung mdi khac nhau nhuw nwéc, ethanol 80%, acetone 70%, ethanol:acetone (4:1) v&i ty 1€ nguyén
liéu/dung mai 1:10, nhiét do 55°C vé&i thoi gian 180 phat. Dich chiét sau khi trich ly dwgc dem di phan tich. Két
qua thu nhan dwoc thé hién qua Hinh 2.
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Dwa vao két qua th& hién & Hinh 2 cho thdy ham Iwong polyphenol gitra cac loai dung méi cé s thay ddi. TPC
trong vé chém chdém cao nhat khi st dung dung méi ethanol 80% la 53,048 + 0,131 mg/g, tiép theo dén dung
moi ethanol — acetone 45,086 + 0,758 mg/g; acetone 70% la 41,950 + 0,136 mg/g. Viéc s& dung cac dung moi
hiru co dwoc pha theo cac ty I1é khac nhau tao ra mét moi trwong cod dd phan cwe vira phai, tang kha nang hoa
tan va khuéch tan cta cac hop chat polyphenol sé& 1am tang hiéu qua chiét. Khi st dung nwéc dé chiét xuét cho
ham Iwong thap nhat 33,591 + 0,082 mg/g.
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Theo nghién ctru ctia Chirinos va ddng tac gia (2007) nwéc cé dd phan cwce rat cao, ndng xuét chiét khéng cao
ddi voi cac hop chét polyphenol. Con theo nghién cku cla Yunusa va dong tac gid (2018) vé ham lwong
polyphenol ctia vé va hat cho thdy ham lwgng TPC vé chém chdm khi chiét bang ethanol 1a 244 + 4,34 mg GAE/g
cao hon dang k& so véi nwéc. Trong polyphenol cé chira cac vong thom va cac nhém -OH c6 kha nang phan
cwe. Trong 3 dung méi siv dung thi nwéc co6 dd phan cwc manh nhéat sau d6 |a ethanol va yéu nhét |a acetone.
Bén canh d6 ethanol con c6 nhém -OH c6 kha ndng tao lién két hydrogen vé&i polyphenol nén kha ning
polyphenol hoa tan nhiéu nhét trong ethanol. Do ¢ cac vong thom nén polyphenol khé hoa tan trong nwéc. Vi
vay, hiéu qua trich ly cao nhét trong ethanol. Ethanol con dwoc biét dén [a mot dung méi than thién véi moi
trwong, twong ddi an toan véi strc khde con ngwdi. Vay dung méi ethanol 80% dwoc st dung trong thi nghiém
tiep theo.

Két qua khao sat cac phwong phap trich ly polyphenol

O thi nghiém nay tién hanh khao sat cac phwong phap trich ly khac nhau nhw ngam chiét, shoxlet, ngam chiét
két hop siéu am, ngam chiét két hop vi séng véi dung méi ethanol 80%, ty 1& nguyén liéu/dung mdi 1:10. Ham
lweng polyphenol trong vé chém chém tach chiét véi cac phwong phap khac nhau dwoc thé hién & Hinh 3. Két
qué cho thdy ham lwgng polyphenol ctia phwong phap ngam chiét két hop véi siéu am 1a cao nhat 61,456 + 0,1
mg/g, tiép dén la phuong phap ngam chiét két hop vi séng 55,771 + 0,164 mg/g va phwong phap Soxhlet 54,057
+ 0,219 mg/g, phwong phap ngam chiét théng thweng cho ham lwong TPC thap nhét 52,242 + 0,1 mg/mL.
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Hinh 3. TPC cta cac phwong phap trich ly
(a-d la cac chir cai thé hién khac biét cé y nghia théng ké dé tin cdy p<0,05)

Theo nghién cru cla Phuong va ddng tac gia (2020) da két luan rdng phuong phap siéu am giGp tdng ham
lwong polyphenol 1én 15% vé&i phwong phéap chiét théng thwong véi tdng ham lwong la 250 — 300 mg GAE/g.
Chiét bang Soxhlet thi thoi gian chiét 1au, khé kiém soat dwoc nhiét do, t& bao it khuéch tan nén cu tric té bao
pha v& it, cho ham lwong thap, hiéu qua trich ly thAp. Phuong phap ngam chiét két hop véi vi séng dwdi tac
dung cla séng dién tr, cac phan t& dung méi va cac hop chét phan cuc (polyphenol) sé dao dong sinh ra ma sat
I&n va tir 6 san sinh ra nhiét lam hdn hop chiét ndng 1&n, mang té bao vé& ra, dung méi sé khuéch tan vao bén
trong, tdng kha ndng hoa tan clia cac chat vao dung madi (Ha, 2006). Tuy nhién trich ly st dung vi séng gdp han
ché khi tng dung vi van dé thiét bi, khé kiém soat dwoc nhiét do trich ly, cac dung méi dat nhiét d6 séi nhanh va
dé& gay nd dan dén hiéu suét trich ly th&p. Nhitng van d& nay phwong phap trich ly c6 hd trg siéu am da khac
phuc dwoc du thdi gian trich 1au hon so véi phuong phap cé sw hé tro cla vi séng. Hiéu qué trich ly polyphenol
khi st dung séng siéu am tang lén la nho sw tao thanh céc bot khi trong dung méi khi séng truyén qua. Dwéi tac
dung clia séng, cac bot khi bi kéo nén, sw ting &p suat va nhiét do l1am cac bot khi nd v&, cu tric té bao bj pha
v& nhidu hon 1am tang sy thoat nwéc cla cac chét ndi bao vao dung dich do d6 ting hiéu qua trich ly polyphenol.
Vi thé, phwong phap ngam chiét két hop véi siéu am duoc st dung trong céc thi nghiém tiép theo.

Anh hwéng cua ty 1& nguyén liéu/dung moi

DPong lwc cla qua trinh trich ly 1a do sw chénh léch ndng do6 gira cAu ti trong nguyén liéu va dung mdi. Sy van
chuyén chét tan t&r bén trong t& bao thwc vat ra bén ngoai dung méi qua con dwdng khuéch tan 1a cha yéu. Sw
khuéch tan nay sé gidp cho qua trinh chiét rit cc cAu t& can trich ly tlr trong nguyén liéu vao dung mdi xay ra
nhanh va triét d& hon. Do d6, lwgng dung méi khac nhau sé dan dén ham lwong chét tan dwoc chiét rit ra tir
nguyén liéu la khac nhau (Nguy&n Thj Tuyét, Tradn Thi Duyén, 2020). Vi vay, thi nghiém nay thwc hién véi ty 1&
nguyén liéu/dung mai 1an lwot & 1an lwot 1:5, 1:10, 1:15, 1:20 (g/mL) bang phuong phap siéu am (két qua ti wu
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tlr thi nghiém trén), nhiét dd 55°C, thoi gian 30 phit. Két qua thu nhan dwoc thé hién qua Hinh 4. Ham lwong
polyphenol & ty l& nguyén liéu/dung méi 1:5 thap nhat 42,939 + 0,091 mg/g. Nhwng khi tang ty & nguyén
lidu/dung méi & cac ty 1& 1:10; 1:15; 1:20 thi TPC cé xu hwéng gidm. Nguyén nhan cta su thay déi trén la do khi
lwong dung méi qué it (& ty 1& 1:5) khdng du dé hoa tan va khuéch tan polyphenol ra khéi té bao. Khi tiép tuc tang
lweng dung méi thi ham lwgng polyphenol tang (1:10) do ty 1& nguyén liéu/dung méi dat dén gia tri nhat dinh, cac
t& bao c6 kha néng hap thu nhanh chéng, truong né téi da va vé ra ddng thdi hoa tan triét d& polyphenol nén
lwong polyphenol cao nhat. Tuy nhién, néu tiép tuc tang lwong dung mai (1:15 va 1:20) lam hiéu qué trich ly
polyphenol khéng tang do lwong polyphenol da hoa tan téi da va cac pha da dat dén trang thai can bang.
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Hinh 4. TPC theo ty & nguyén liéu/dung moi
(a-d la cac chi¥ cai thé hién khac biét cé y nghia théng ké dé tin cay p<0,05)

Theo Hernandez va déng tac gid (2017) khi nghién ctru xac dinh ham lwong polyphenolic, hoat tinh khang oxy
héa va thanh phan héa hoc tlr vé chém chém da st dung ty 1& nguyén liéu/dung méi 1:10 dé& chiét xuét
polyphenol, thu dwoc ham lwgng polyphenolic cao nhét. Con theo nghién cru clia Prakash Maran va déng tac
gid (2013) ty 1& nguyén lieu/dung moi 1:18,6 g/mL. Cung véi thi nghiém thwc té ty 1& 1:10 cho ham lwong
polyphenol cao nhat va ty 1& nay dwoc st dung & cac thi nghiém sau.

Anh hwéng cua thei gian siéu am dén qua trinh trich ly polyphenol

Trong qué trinh trich ly cac hop chét polyphenol, thoi gian chiét kéo dai c6 thé dan dén sy phan hly cla
polyphenol, lam gidm hoat tinh sinh hoc. O’ thi nghiém nay, thuc hién véi ty I& nguyén lieu/dung mdi la 1:10 (toi
wu tlr thi nghiém trén), thoi gian siéu am 20, 30, 40, 50 phit & nhiét dd 55°C, két qua dweec trinh bay & Hinh 5.

Két qua cho thay khi tang thdi gian siéu am thi ham lwgng TPC téng dan réi gidam. Ham Iwong polyphenol siéu
am & thoi gian 20 phat 1a 49,716 + 0,131 mg/g, TPC tang Ién & thdi gian siéu am 30 phuat 61,805 + 0,113 mg/g nhung
lai giam dan khi thoi gian siéu am 40 va 50 phuat véi TPC 1an lwot 1a 55,379 + 0,42 mg/g, 50,434 + 0,113 mg/g.
Khi kéo dai thoi gian siéu am, kéo theo sy gia téng hiéu suét trich ly, nhwng khéng nén kéo dai vi diéu nay sé lam
giam hiéu suét trich ly b&i vi séng siéu am sé tac doéng dén cAu trac cta polyphenol. Bén canh d6, siéu am cang
lau, nhiét d6 cua dich siéu am sé tang lén gay bién tinh polyphenol lam cho ham luvgng glam xubng. Két qua
nghién ctru kha twong ddng véi nghién ctru clia Prakash Maran va déng tac gia (2013) da tbi wu hoa hé tro siéu
am chiét xuat cac hop chét cé hoat tinh sinh hoc tir vé qua chém chém bdng phwong phap bé& mat dap trng theo
m6 hinh CCD d4 két luan rang thoi gian chiét siéu am la 20 phdt voi cong suét 20W thu dugc ham lugng polyphenol
cao nhat.
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Hinh 5. TPC theo th&i gian siéu am
(a-d la cac chi¥ céi thé hién khac biét cé y nghia théng ké dé tin cay p<0,05)
Anh hwéng ctia nhiét dd siéu am dén qué trinh trich ly polyphenol
Bén canh viéc khado sat anh huéng cla thdi gian siéu am, nghién cu ciing da khao sat thém vé anh huéng cia

nhiét d6 siéu am dén qua trinh chiét. Thi nghiém nay dwoc khdo sat & cac nhiét do6 45+75°C v&i thoi gian siéu
am 30 pht (t6i wu tir thi nghiém trén) thu dwoc két qua & Hinh 6.
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T két qua & Hinh 6 cho thay cac nhiét do siéu am khac nhau ham lwong polyphenol thu dwoc cé sy khac biét.
Khi tang nhiét do siéu am tlr 45 1én 55°C thi TPC ciing tdng. Cu thé ham lwgng polyphenol trong dich chiét tang
tr 57,1 + 0,065 mg/g 1én 61,93 + 0,168 mg/g. Nguyén nhan Ia do khi tdng nhiét do, vach té bao cta bdt chém
chém s& mém dan, dung moi dé& thdm th4u vao bén trong. Bén canh do, nhiét d6 tang 1&n ciing gop phan lam
giam d6 nhét ciia dung mai cling nhw téng qua trinh tiép xdc gitka dung mdi va nguyén liéu nén lwong polyphenol
tang. Mat khac, nhiét giip cho qua trinh trich ly dé& dang béng cach pha hdy mang té bao b&i viéc lam bién tinh
mang t& bao va cac bot khi tao thanh, né lam tang kha nang hoa tan cla bot can trich ly. Nhiét d trich ly thap
qué ham lwgng TPC khdng cao vi polyphenol trong ba con nhidéu (Pham Ngoc Khéi Khdi, Nguyé&n Thi My Duyén,
2017). Khi tang nhiét do tlr 55°C 1én 75°C, ham lwong polyphenol gidm tr 61.93 + 0.168 mg/g xudng con 51,937
+ 0,261 mg/g. Vi nhiét d6 tdng cao lam cho cac hop chét polyphenol trong nguyén liéu bi phan hiy do céc phan
&ng thdy phan, oxy héa noi tai va polymer héa. Bdng thoi sinh ra mot s hop chét khong mong muébn (Nguyén
Hai Ha, 2006). Bén canh dé nhiét d6 qua cao sé lam bién tinh va giam hiéu qua trich ly.
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Theo Gusma va Tsai (2015) d4 tién hanh khao sat nhiét do siéu am két qua cho thay rang siéu am & nhiét d6
50°C cho ket qua thu hoi polyphenol cao nhat. Bén canh do, Phuong va dong tac gia (2020) d& stir dung nhiét do
siéu am la 40°C dé ho trg ngadm chiét tot nhat.

K&t qua khao sat hoat tinh khang oxy héa

Sau khi do d6 hap thu & bwéc séng 517 nm tién hanh xay dung dwoc biéu dd hdi quy tuyén tinh thé hién kha
nang bét géc tw do (DPPH) cla acid ascorbic la y = 15,652x — 19,919 (R2 = 0.9932), gié tri ICso = 4,467 pg/mL
cao chiét vé chém chém la'y = 0,0324x + 49,767 (R2 = 0,9977), gla tri ICso = 7.191 pg/mL. Nhw vay, ICso clia cao
chiét cao hon clia vitamin C 1,610 lan. C6 thé két luan, cao chiét vé chém chdm cé kha nang khang oxy hoa kha
tbt nhwng thdp hon acid ascorbic. Theo nghién clru cla Perera va ddng tac gia (2021) da nghién clru trich ly
polyphenol tir vé chém chém cla ving Sri Lanka b&ng phwong phap soxlet thu duoc két qua ICso clia phwong
phap ngam chiét bang ethanol 1a 8,31 + 0,5 pg/mL. Bén canh d6, Thitilertdecha va déng tac gia (2008) hoat tinh
khang oxy héa cla chiét xuét vé chém chém thu dwoc két qua ICso clia phuong phap ngam chiét béng ethanol
1a, 4,94 ug/mL. Nhw vay, két qua nghién ciru kha twong ddng véi 2 nghién ctu trén khi siv dung dung mai trich ly
la ethanol, c6 thé phwong phap trich ly khac nhau.

Két qua quét phd héng ngoai FTIR

Két qua chay phd FTIR ctia mau cao chiét thé hién hinh 7. Truc tung thé hién cwdng dd hap thu ctia cac mdi phd,
truc hoanh la vi tri cac mdi hp thu dwoc bidu dién dudi dang sb séng (cm-1). Polyphenol ¢ cAu tric phirc tap
gdm céac vong benzenoid thom (C = C, C = O) gén véi nhém hydroxyl (- OH). Theo nghién ctvu ctia Jantapaso va
Mittraparp-Arthorn (2022) vé thanh phan héa hoc thuc vat va hoat tinh sinh hoc ctia nwéc chiét xuat tir qua chém
chdm (Nephelium lappaceum L. ov. Rong Rian), nhém tac gid da cho théy phd FTIR cla polyphenol dwoc thé
hién b&i peak 1446 va 1524 cm’ ! dai dién nhom C C va peak 1708 cm’ ! dai dién cho nhém C = O cuda vong
thom — dac trwng cla polyphenol Dinh & 1217 cm™ xac nhan sy hién dién cua nhém hydroxyl cia polyphenol
Nhém chire dac trwng clia nwéc cod peak tai dinh 3412 cm™ ‘Phd FTIR clia mau cao chiét polyphenol dwoc thé
hién béi peak 1445,34 va 1517,98 cm™ dai dién nhém C = C va peak 1714,21 cm™ dai dién cho nhém C = O cia
vong thom — dac trwng cla polyphenol binh & 1215 17 cm™ xac nhan sy hién dién cia nhém hydroxyl cla
polyphenol M6t dinh kéo dai & peak 3333,95 cm™ cho thay sw co mét cta nhom chire O-H. Két qua pho FTIR
ctia mau polyphenol tlr cao chiét chém chém cé xuét hién cac peak gan twong ddng véi cac phd chuan cla bai
bao dbi chirng. Bén canh dg, trong nghién clru ctia Mendez-Flores va ddng tac gia (2018) v& chiét xuét cac hop
chét polyphenolic chdng oxy hoa cé hd tro séng siéu am tlr vé Naphelium lappaceum L. (gibng Mexico) va cla
Monrroy va ddng tac gia (2020) nghién clru x&c dinh hop chat cé hoat tinh sinh hoc trong chiét xuét vé chém
chém va danh gia kha ndng khang oxy, ciing cho thdy & két quéa chay phd FTIR da cho ra cac dai peak twong
dong voi phd FTIR cia méu. Do dé trong cao chiét co chiva polyphenol.
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Hinh 7. Két qua chay phé FTIR cta cao chiét polyphenol ttr vé chém chém

KET LUAN

Khao sat 3 loai chém chém: Thai, nhadn, Java cho két quéd thu nhan duwgc chém chdm nhan cho ham lwong
polyphenol cao nhét la 52,373 mg/g. St dung ethanol 80% dé trich ly bang phwong phap ngam chiét két hop voi
siéu am thu,ty 18 trich ly gitra nguyén liéu va dung méi tét nhat 1a 1:10 (wiv), thoi gian siéu am tét nhat 1a 30 phat
va nhiét do siéu am t8t nhat la 55°C cho 61,93 mg/g. Cao chiét c6 kha ning khang oxy héa tdt, ICso = 7,191 pg/mL.

Loi cim on: Cam on su hé tro cia sinh vién Tran Kiéu Vi Bong thoi cam on trieong Pai hoc CoNng thuong Tp. HCM dd hé
tro trang thiet bj theec hién nghién cizu nay.
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INVESTIGATION OF THE EXTRACTION CONDITIONS OF POLYPHENOL
FROM RAMBUTAN FRUIT (Nephelium lappaceum) AND THE EVALUATION
OF ANTIOXIDANT CAPACITY OF THE EXTRACT

Do Thi Hien"
Ho Chi Minh City University of Industry and Trade

SUMMARY

Rambutan is one kind of popular fruits, peels and seeds which contains lots of biologically active compounds.

Among those, polyphenol is one of typical ingredients of rambutan peels. To effectively use of peel by-

products, researchs should be done to extract polyphenols from rambutan peels. This study investigated the peels
of Thai rambutan, longan rambutan, and Java rambutan to select the peels containing the highest polyphenols.
Next we investigated the types of extraction solvents including pure water, 80% ethanol, 96% ethanol - acetone
(4:1), and 70% acetone as well as extraction methods such as conventional extraction, soxhlet, and combination
extraction methods with ultrasounds or microwaves assisted. Also, we investigated the ratios of raw materials
and solvents, which were 1:5, 1:10, 1:15, and 1:20 (g/mL) respectively. The ultrasound time in 20, 30, 40 and 50
minutes and the ultrasound temperature at 45+75°C with the frequency at 50/60 Hz were inspected as well. The
best results showed that the highest polyphenol content was extracted from the longan rambutan peels under
following conditions: the extraction method was the one with ultrasound combined, the concentration of solvent
was 80% ethanol, the ratio of solvent and materials was 1:10 (w/v), and the conducted time of ultrasound was 30
minutes and the temperature at 55°C. Under these conditions, the TPC (total polyphenol content) was found to
be highest as 61.93 mg/g of raw material. Evaluation of the 1Csy antioxidant activity of the extract (7,191 pg/mL)
was lower than ascorbic acid. The results of FTIR spectroscopy of the extract showed the appearance of specific
functional groups of polyphenol. As a result, it could be concluded that polyphenols have been successfully
extracted from rambutan peels by conventional extraction method with ultrasonic-assisted combination. In
addition, the investigation of antibacterial ability should be done more for further application.

Keywords: DPPH antioxidant activity, extraction solvents, polyphenol, Rambutan, ultrasound-assisted extraction.
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