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TOM TAT

Céc thanh phan trong cu chudi hot Musa balbisiana dugc thu nhan va dinh tinh dé xéac
dinh cac hop chat cé hoat tinh sinh hoc nhu: Saponin, flavonoid, tanin va carotenoid... Trong
d6, polyphenol dugc ghi nhan 1a hop chat chiém ti 1¢ cao nhat trong dich chiét ca chudi. Ngoai
ra, polyphenol con dugc chitng minh c6 céc hoat tinh sinh hoc da dang nhu: kha nang khang
oxy hda, khang khuan, khang méc, ha duong huyét... Tir d6 cho thay tiém ning 16n cua viéc
thu nhan polyphenol tir cii chudi va tng dung vao cac linh vuc y hoc va dugc pham. Trong
qua trinh thu nhan polyphenol, cac yéu té dugc khao sat bao gdm loai dung mdi (ethyl acetate,
ethanol va nuéc); ndng d6 dung mdi (60; 70; 80; 90; 99,5%); ty 1é nguyén liéu/dung moi
(NL/DM) (1/10; 1/20; 1/30; 1/40; 1/50, w/v); nhiét d6 (40; 50; 60; 70; 80 °C) va thoi gian (30;
60; 90; 120; 150 phut). Két qua nghién ciru cho thay, ethanol 1a dung mai thich hop trong viéc
thu nhan polyphenol. Ham luong polyphenol thu dwoc ¢ ndng do ethanol 80%, ti 1& nguyén
liéu:dung mdi 1/30 w/v, nhiét @6 trich ly 60 °C trong thoi gian 90 phut la 57,58 + 0,69
MYGAE/gex. O diéu kién téi uu (ethanol 82,05%, nhiét do trich ly 61,64 °C trong 97,88 phiit),
ham lugng polyphenol thu dugc cao nhat véi 62,84 mgGAE/gek.

Tir khéa: Cua chudi, ethanol, Musa balbisiana, polyphenol, trich ly.
1. MO PAU

Chudi hot (M. balbisiana) c6 ngudn gdc tir ving nhiét déi Déng Nam A va Uc. Cac bo
phan ciia cly chudi hot duoc sir dung nhu mét vi thude trong y hoc ¢b truyén [1]. Viéc ing
dung céc chiét xuat tir cy chudi hot trong diéu tri cac bénh nhur chimg tang lipid méau, bénh
tiéu duong, tim mach, loét da day... dang duoc cac nha nghién ciru trong va ngoai nuéc danh
gia cao [2, 3]. Dugc tinh cua ching cha yéu dén tir cac hoat chat (phytochemical) nhu:
Flavonoid, alkaloid, tannin, saponin, anthraquinone, steroid, glycoside, phytosterol, phenol va
terpenoid... [4]. O Viét Nam, dich chiét tir ca chudi hot dugc nghién ciru c6 kha nang ha duong
huyét, tuy nhién nghién ctru nay chua dua ra dwoc chinh xac thanh phan dich chiét cua ca
chudi hot ciing nhu didu kién thu nhan hoat chét sinh hoc c6 trong nguyén liéu nay [5].

Mat khac, polyphenol 1a hop chat phytochemical dwoc ghi nhan xuat hién nhiéu nhat
trong céc loai rau cu va céc loai hat [6]. Chudi chira mot lwong I6n polyphenol téng va hop
chat flavonol. Lugng polyphenol tong trong chudi chiém khoang 7 mgGAE/100g trong luong
twoi (FW) [7]. Cac hop chat polyphenol tw do chiém 11,8-90,4 mgGAE/100gFW [8]. Theo
Kandasamy va Aradhya (2014), ham lugng polyphenol trong cu chudi dao dong tir 2,11-234,6
mgGAE/g tly thudc cac gidng khéac nhau [9]. Pac diém chung cua ching la trong phan tir c6
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vong thom (vong benzen) chira mét hay hai, ba hoc nhiéu nhém hydroxyl (-OH) gan truc tiép
vao vong benzen. Tuy thugc vao sé lwong va vi tri trong hd cua cac -OH véi bo khung hda
hoc ma cac tinh chat Iy hoé hoc hoac hoat tinh sinh hoc thay doi. Polyphenol duoc coi la chat
chbng oxy héa manh trong cac thir nghiém in vitro va ¢ kha ning chdng oxy héa tét hon
vitamin C, E va carotenoid [10]. V& dic tinh dugc, chiing c6 kha ning chdng lai qua trinh oxy
hoa céc lipoprotein mat do thip (LDL), gitup co thé giir lai cac lipoprotein mat d6 cao (HDL)
quan trong va loai bo LDL ¢6 van dé [11]. Ngoai ra, polyphenol ciing dugc phét hién cé tac dung
chéng dong mau, chong té bao ung thu, phong ngira bénh tim mach va lodng xuong [12, 13].

Nghién ctru nay duoc thuc hién véi muc dich xac dinh diéu kién thu nhan polyphenol
hiéu qua nhat va xac dinh cac hoat chat c6 trong dich trich cu chudi hot, tir d6 1am nén tang
cho cac nghién ciu tng dung ca chudi hot vao cac san pham thuc pham va dugc pham.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vat li¢u

Cu chuoi hot khoang 2 nam tudi dugc thu hoach vao miia kho tai xa Binh An, huyén Lap
Vo, tinh Bong Thap va véan chuyén trong ngay dén Trung tam thi nghiém. Tai day, ct chudi
dugc xu 1y so bo, rira sach, say ¢ 60 °C cho dén khi d6 am < 10%, nghién va sang bot ca chudi
gua ray 0,3 mm. Bot cu chudi dwgce bao quan kin trong tdi PET va ding cho toan bo thi nghiém.
Hoa chat dat chuan phan tich gom: acid oleanolic, vanillin, acid acetic khan, acid perchloric,

ethanol (EtOH), ethyl acetate (EtOAC), n-butanol (BuOH), thuéc thir Folin-Ciocalteu, dung dich
gallic acid (GA), dung dich H,0;, quercetin (QE).

2.2. Phwong phap nghién ciru
2.2.1. Xdc dinh thanh phan djch chiét

Can 1,0 g bét ci chubi (tinh theo khéi lugng chat khd), thuc hién trich ly ngam tinh voi
céc dung méi khao sat lan luot 1a nudc cat, EtOAc 80% va EtOH 80% véi ty 1é nguyén
liéu:dung méi (1/20 w/v). Mau dugc ngam trong 24 gio ¢ nhiét do phong. Sau khoang thoi
gian trén, hdn hop duoc loc qua gidy loc Whatman (¢11 um). Dich loc sau dé dugc mang di
dinh tinh va dinh luong céc hoat chét sinh hoc trong cac mau dich chiét. Cac phuwong phap
dinh tinh duoc thuc hién theo mo ta trong Bang 1.

Bang 1. Dinh tinh cac hop chit c6 hoat tinh sinh hoc trong dich chiét cu chubi

Nhém chit Thi nghiém Hién tuong
Saponin steroid 5 mL dung dich NaOH 0,5 N (pH 13) + Xuit hién bot va bén
3 giot mau
_Saponln_ SmL dung d;ch.HCI 9,1N PH1)+3 Xut hién bot va bén
triterpenoid giot mau
Tannin Phan {ing véi vanilin/H2SO4 Duong tinh khi thiy mau dé dam
Flavonoid Phan &ng vai dung dich kiém NaOH 10% Xuét hién mau vang dam
Alkaloid Phan ing véi thubc thir Wagner Xuét hién két tha mau nau
. Phan &ng vei thubc thir Liebermann- Xuét hién mau xanh luc, hdng, da cam hoic
Steroid s A
Burchard d6 (mau bén viing)
Glycoside Phan ting Keller-Killian Xuét hién mau ndu dé giira hai I6p chét léng
. 1 mL dich chiét+5 mL pH 1 Xuét hién mau do
Anthocyanin B »; Y
1 mL djch chiét +5 mL pH 4,5 Xuat hién mau tim
. 50 pL cao chiét + 500 pL H20 + 2-3 L
Phenolic giot FeCls (5%) Tha mau xanh den
Carotenoid Phan &tng véi acetone Dich trong ¢6 mau vang dam
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2.2.2. Khdo sdt cdc diéu kién trich ly polyhenol bang phirong phdp ngam tinh

Can 1,0 g bot cu chudi (tinh theo khéi lwong chat khd), thém dung méi (da chon & thi
nghiém muc 2.2.1) véi n6ng d6 khao sat (60; 70; 80; 90; 99,5%) vdai ti 1€ NL/DM la 1/20 wiv.
Sau d6, mau duoc trich ly ngam tinh & nhiét d6 50 °C, 60 pht trong bé on nhiét. Két thuc qué
trinh trich ly, hdn hop dugc 1am nguoi vé nhiét do phong, toan bo dich trich dugc dem di ly
tm & toc do 5000 vong trong thoi gian 15 phat. Dich sau ly tdm dwoc loc qua gidy loc
®110 mm va duoc dinh mic dén thé tich thich hop dé xac dinh ham luong polyphenol biang
phuong phap do quang phé UV-VIS.

2.3. Phwong phap dinh lwgng
2.3.1. Pinh lrong saponin tong sé

Phuong phap dinh luong saponin tong sé du trén phan ung tao mau bang phan tng
Rosenthaler giira dung dich mau va dung dich thir vai thude thir vanillin/acid acetic khan, acid
percloric, do do hap thu & budc séng 550 nm [14]. Ham lwong saponin toan phan trong mau
thir (%) tinh theo acid oleanolic duoc tinh theo céng thurc sau:

. Cy XV XN X100
Ham lugng Saponin = xm— (mg/gck)
ck

Trong d6: Cx: ndng do saponin (mg/mL); V: thé tich cua dich chiét (mL); N: do pha
lodng ; mqe: khoi lwgng nguyén liéu tinh theo khoi lugng chat kho (g).

2.3.2. Pinh luong flavonoid téng sé

Ham lugng flavonoid tong duoc xdc dinh theo phuong phéap tao mau véi AICIs theo mo ta
ctia Chang va cong su (2002), bang cach xay dung duong chuan vai quercetin (QE). Po do hap
thu quang hoc & budc séng 415 nm [15]. Ham lugng flavonoid téng duoc tinh theo cong thuc:

F=cxV/m

~Trong dé: F: ham lugng flavonoid tong (mg quercetin/g chiét xuét); c: gi tri x tir duong
chyén véi quercetin (mg/mL); V: thé tich dich chiét (mL); m: khéi lwgng cao chiét co trong
thé tich V (g).

2.3.3. Pinh luong polyphenol tong sé

Xac dinh ham Iugng polyphenol dugc thuc hién theo phuong phap Folin-Ciocalteu dugc
mo ta béi Feduraev va cong su (2019) véi mot so6 hieu chinh. Do do hap thu quang hoc & budc
song 765 nm [16]. Ham luong polyphenol tong duoc tinh theo cong thuc:

P=axV/m

Trong d6: P: ham lugng polyphenol tong (mg gallic acid/g chiét xuat); a: gia tri x tir
duong chuan vai gallic acid (ug/mL); V: thé tich dung dich cao chiét (mL); m: khdi lugng cao
chiét co trong thé tich V (g).

2.3.4. PBinh lwong carotenoid tong

Ham lugng carotenoid dugc xac dinh theo mo ta boi Kotikova va cong sy (2011) [17].
Cong thtrc xac dinh ham lugng carotenoid:

Ca= 17,75 % Ags2 - 2,35 X Aesss

Cp= 18,61 X Apss - 3,96 X Aees2

Cxse = (1000 X Agzo - 2,27 % Cy - 81,4 x Cp)/227
X =Cx+cxV xFm x (100-w)/100
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Trong do6: Ca: ham lugng chlorophyll a (ug/mL); Cp: ham lugng cholorophyll b (ug/mL);
Cx+c: ham luong caroten0|d (ug/mL); V: thé tich dich chiét (mL); F: hé s6 pha lodng; m: khoi
lwong mau (g); w: d6 am cua nguyén liéu (%).

2.4. Phwong phap xir 1y s6 liéu

Céc thi nghiém duoc tién hanh lap lai 3 lan. S6 liéu thi nghiém dugc xir ly bang phan
mém Microsoft Excel 2016 va phuong phap théng ké ANOVA duoc xu ly bai phan mém
SPSS 20, tién hanh danh gia s6 liéu téi wu dya trén phan mém JMP 10.

3. KET QUA VA THAO LUAN
3.1. Xac dinh thanh phan cia dich chiét

Thuc hién thu nhan dich chiét tir ca chudi hot theo mo ta & muc 2.2.1. Sau do, tién hanh
dinh tinh cé&c chat c6 hoat tinh tinh hoc trong dich chiét nhu: Saponin, polyphenol, tannin,
flavonoid, alkaloid, steroid, glycoside, anthocyanin, carotenoid theo md ta & muc 2.3.1. Két
qua dugc trinh bay trong Bang 3.

Bang 3. Thanh phan héa hoc cua dich chiét tir cii chudi hot trich ly trong cac dung moi
ethyl acetate, ethanol va nudgc

STT | Nhém chét | EtOAc | EtOH | Nudc | STT | Nhom chat | EtOAc | EtOH | Nudce
1 Saponin ++ ++ + 6 Steroid - - -
2 | Polyphenol | +++ +++ + 7 Glycosid - - -
3 Tannin ++ +++ + 8 | Anthocyanin - - -
4 Flavonoid +++ +++ ++ 9 Carotenoid +++ + -
s | Alkaloid ] ) ] Chii thich: (+) v@u\a phai (Jiﬂ nhzeu

(+++) rat nhieu (-) khéng cé

Tur két qua Bang 3 cho thdy khong cé sy hién dién cua alkaloid, glycosid, anthocyanin
va steroid trong trong dich chiét chudi hot. Carotenoid khdng c6 trong chiét xuat nuéc va xuét
hién trong chiét xuat EtOH va xuét hién nhiéu & chiét xuat EtOAc. Cac hop chat saponin,
polyphenol, tanin va flavonoid xuét hién véi dic diém dic trung rd rét thé hién qua cudng do
mau quan sat dugc. Qua nghién ciru cho thiy hiéu qua ciia qua trinh tach chiét phy thuoc lon
vao Viéc lya chon dung mdi. Cac dung mdi phan cuc nhu ethanol va ethyl acetate mang lai
hiéu suét cao hon va trich ly cac hop chét hoat tinh sinh hoc hiéu qua hon so véi nudc. Két
qua dinh lwong cac hop chét nay duogc thé hién qua Bang 4.

Bang 4. Ham lugng saponin tong, polyphenol tong va flavonoid tong cua chiét xuat cu chudi

Ham lugng EtOAC EtOH Nudoc
Saponin (mg/gck) 43,34 + 0,342 46,38 + 0,90° 17,94 £ 0,34°
Polyphenol (mgGAE/gck) 0,98 £ 0,092 54,86 + 0,60° 17,96 + 0,51°
Flavonoid (mgQE/gck) 2,58 + 0,072 28,96 + 0,70° 17,73 +1,47¢
Carotenoid (pg/gcr) 9,21 + 0,042 2,20+ 0,012 1,83 +0,06"

Chu thich: Céc chi cai khac nhau trong cac hang thé hién si khac biér c6 nghia vé mat théng ké ¢ p < 0,05.
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Tu Bang 4, ¢6 thé nhan thay polyphenol c6 ham luong cao nhét trong dich chiét cu chudi,
tlep theo 14 saponin, flavonoid va cudi cung la carotenoid. Dung mdi cho hiéu qua trich ly cao
nhét la ethanol. Do d6, cac thi nghiém tiép theo dwoc thuc hién dé tim diéu kién trich ly thu
nhan polyphenol bang dung mai ethanol.

3.2. Két qua khao sat diéu kién trich ly polyphenol tir ci chudi
3.2.1. Anh huwong cia dung méi dén qué trinh trich ly polyphenol

Nong do dung mdi cang I6n, téc o tham thau vao té bao cang manh. Tuy nhién, néu
nong d§ dung mdi qua cao lai anh huong Ién thanh té bao, céc chét trong té bao kho thoét ra
ngoai duoc. Vi vay, can xac dinh nong do phu hop dé trich ly. Ngoai ra, lugng dung moi cang
I6n s& thuan lgi cho qua trinh trich ly cac chat hoa tan nhung c6 nhugce diém can tén ning
lugng va thoi gian cho qua trinh ¢6 dac loai bo dung moi sau nay. Trong nghién ctu nay, dung
mai ethanol véi cac ndng do khao st 1an lugt 12 60%, 70%, 80%, 90%, 99,5% véi ti I NL/DM
khao sat 1a 1/10, 1/20, 1/30, 1/40, 1/50 w/v. Két qua duoc thé hién qua Hinh 1 va Hinh 2.

65,0 1 65,0 1
a b b a a a
< 52,0 1 5 c c g 52,0 9
S S c
w -
g 39,0 2 39,0
Q Q
j=2] j=2]
£ 26,0 £ 26,0 4
O (@]
a
F 130 F 130 -
0,0 0,0 -
60% 70% 80% 90%  99,50% 1/10 120 1/30  1/40  1/50
Nong d6 dung méi (%) Ti 1¢ nguyén li¢u/dung méi (w/v)

Hinh 1. Anh hudng cua nong do dung moi dén  Hinh 2. Anh huong cua ti I¢ nguyén ligu/dung
trich ly polyphenol tir ci chudi moi dén trich ly polyphenol tir ca chudi

Ham lugng polyphenol c6 xu huéng ting dan khi nong d6 dung moéi ting tir 60% dén
80%, dat cao nhat tai nong d6 ethanol 80% (53,26 + 0,37 mgGAE/gck). Khi ndng do dung moi
ethanol 99,5% thi ham lugng polyphenol giam con 46,58 + 0,83 mgGAE/gcx (Hinh 1). Nguyén
nhan chu yéu la do n(‘)ng do dung moi cang I6n, toc d tham thau vao té bao cang manh, dung
moi dé tham thiu vao sau bén trong t& bao va thyuc hién qué trinh trich ly polyphenol. Tuy
nhién, néu ndng do dung méi qua cao, dd phan cuc sé& bi thay d6i dang ké, anh hudng dén viec
trich ly [18]. Vi vay, dung méi ethanol 80% dugc chon cho cac budc thi nghiém tiép theo.

Két qua Hinh 2 cho thay ham luong polyphenol c6 su thay d6i khi tién hanh ting dan ti
Ié NL/DM trong qua trinh chiét xuat. O céc ti 16 NL/DM tir 1/10 dén 1/30 w/v, ham luong
polyphenol tang tir 38,44 + 0,3 mgGAE/gcex dén 55,06 + 0,38 mgGAE/gek. Tuy nhién, &
khoang ti 1& tir 1/40 dén 1/50 w/v thi ham lwong polyphenol ting nhung khong dang ké 55,30
+ 0,22 mgGAE/gck (1/40 wiv) va 55,54 £ 0,44 mgGAE/gek (1/50 w/v). Nguyén nhan do dung
moi dung trong qua trinh trich ly can mot lucyng vira da dé ngam vao nguyén ligu va kéo cac
thanh phan hoa tan trong nguyén liéu di vao trong dich trich ly. Khi lugng dung mdi sir dung
qua it, ham lugng polyphenol thu dugc trong dich trich ly khong cao; khi tang dung moi vira
du, dung moi s& ngam vao trong thanh té bao thyuc vat caa nguyén liéu, cing véi sy hinh thanh
gradient ndng do tir trong té bao ra ngoai méi trudng, dung moi kéo theo cac thanh phan hoa
tan cia nguyén lidu di vao dich trich. Két qua nay ciing twong tu ddi véi nghién ctu trén
nguyén liéu Melissa oficinalis cia Jovanovic (2022) va nghién cutu cua Elferjane (2022) trén
nguyén liéu nha dam thi ham lugng polyphenol thu duoc & dat mirc cao nhat khi ti I¢ NL/DM
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& mirc 1/30 w/v [19, 20]. Thong qua phan tich phuong sai ANOVA cho thay khdng c6 su khac
biét co nghia tai cac ty 18 1/30, 1/40 va 1/50 w/v nén ty 1& 1/30 w/v dugc chon lam thong sb
cho céac thi nghiém tiép theo, vi néu tiép tuc ting dung moi dé tang hiéu qua trich ly 1a khong
¢6 ¥ nghia, do ham lugng cac chat tan trong té bao nguyén ligu c6 gioi han.

3.2.2. Anh huong cua nhiét dg va thoi gian dén trich ly polyphenol tir cii chudi

Céc hop chét polyphenol déu 1a nhiing chét c¢é kha niang chdng oxy héa va ban than chiing
ciling rat dé bi oxy hda dudi tac dong cuia nhiét do. Vi vay, viéc lya chon nhiét do ph hop dé
qua trinh trich ly dat hiéu qua tét nhat, cac mdc nhiét d6 duoc khao sat tir 40 °C dén 80 °C véi
budc nhay 1a 10 °C. Ngoai ra, thoi gian trich ly cling dong mét vai tro trong toan bo qué trinh
trich ly, thoi gian trich ly hop ly khdng chi mang lai loi ich vé hiéu qua trich ly ma con c6 loi
vé mat kinh té va ning luong. Cac méc thoi gian duoc khao sat lan luot 1a 30, 60, 90, 120 va
150 phat. Két qua anh huong cua nhiét do va thoi gian dén trich ly polyphenol tir ca chudi
dugc thé hién qua Hinh 3, Hinh 4.

65,0 1 a
65,0 1 b
b a a c

2 520 - c g %201 d
o [®)
> d =
W 39,0 - W 39,0 A
< ' <
[0 b
£ 26,0 2 26,0 1
[§) [$)
& 130 1 £ 130 4

0,0 - 0,0 4

40 50 60 70 80 150
Nhiét d6 (°C) Thoi gian (phut)

Hinh 3. Anh huéng cua nhiét do dén trich ly Hinh 4. Anh huéng cua thoi gian dén trich ly
polyphenol tir ci chuoi polyphenol tir cu chuoi

Két qua Hinh 3 cho thy rang ham luong polyphenol c6 su thay ddi tich cuc khi ting dan
nhiét d6 trong qua trinh trich ly. T nhiét do 40 °C dén 70 °C, ham lugng polyphenol ting dang
ké trong qué trinh khao sat, dat cao nhat (42,80 + 0,30 mgGAE/gck) tai 70 °C. Tuy nhién, ham
lwong polyphenol thu duoc c6 xu huéng giam & nhiét d6 80 °C (58,01 + 0,44 mgGAE/gexk). Két
qua kiém dinh ANOVA cho thdy khong c6 su khéc biét c6 nghia vé ham luong polyphenol
dbi véi cac mirc nhiét do khao sét tir 60 °C dén 70 °C. Téc do chuyén dong caa phan tir 1on
hon & nhiét do cao hon dé polyphenol khuéch tan nhanh hon tir t& bao dén chit chiét. Mat
khac, & nhiét do cao hon c6 thé day nhanh dong dung moéi, do d6 lam tang ham luwong
polyphenol va nhiét do cao hon c6 thé lam giam mat do chat long cé thé lam giam hiéu qua
chiét xuat. Do d6, nghién ciru ndy lya chon nhiét d6 trich ly 1a 70 °C. Két qua nay ciing twong
dong vai két luan trong nghién ctru ciia Gironi F. va cong su, nhiét do trich ly 70 °C thi ham
lwong polyphenol thu dwoc tir gd hat dé dat cao nhat [21].

Bén canh do, khi tang thoi gian trich ly tir 30 phat 1én 90 phit thi ham lugng polyphenol
tang manh tir 41,54 + 0,38 mgGAE/gek dén 57,58 + 0,69 mMgGAE/gck, nhung néu tiép tuc tang
thoi gian thi ham luong polyphenol bét dau giam tir 50,60 + 055 mgGAE/gek & 120 pht dén
45,76 + 0,52 mgGAE/gck ¢ 150 phut (Hinh 4). Do sir dung phuong phap ngam chiét nén diéu
kién chiét tach polyphenol trong thoi gian qué ngan s& khong dii dé dung méi xam nhap vao
trong té bao thi lugng polyphenol thu duoc s& thip, hiéu qua khong cao. Nguoc lai, khi kéo
dai thoi gian trich ly, thoi gian tiép xdc giita nguyén liéu va dung méi ting, do d6 lam ting
qua trinh khuéch tan ciia cac phan tir chét trich tir trong nguyén liéu vao trong dung dich va
lam ting hi¢u suat trich ly. Tuy nhién, thoi gian trich ly duoc kéo dai hon nita ciing khong ting
hiéu qua trich ly do lugng hop chit polyphenol trong nguyén liéu c6 gidi han va thoi gian trich
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dai trong diéu kién nhiét do khao sat (60 °C) 1am cho cac polyphenol trich ly dugc c6 xu huéng
bién tinh dudi anh huong cua nhiét d6 dan dén luong polyphenol tong s6 giam [21]. Nhu vy,
trong nghién ciu nay nhiét do va thai gian trich ly polyphenol tir ca chudi thich hop lan luot
la 60 °C va 90 phut.

3.3. Té6i wu diéu kién trich ly polyphenol tir ci chudi

Dé xac dinh duoc didu kién trich ly polyphenol téi wu tir ¢t cua cay chudi hot, can tién
hanh két hop cac yéu t6 anh huong dén qua trinh trich ly dé duoc khao sat don yéu té ¢6 anh
huong 16n dén thu nhan polyphenol tir cu chudi nhu néng d6 dung moi, nhi¢t do va thoi gian
trich ly, tir d6 tim ra diéu kién téi wu khi c6 sy twong tac gitra cac yéu té. Két qua cua ham
lugng polyphenol thu dugc ¢ cac muc thi nghiém dugc trinh bay ¢ Bang 5.

Bang 5. Bang ma tran quy hoach thyc nghiém va két qua

i g Polyphenol
& TN Bién m& hda (:ggggggb SETN Bién m& hda (mggKE/gCK)
X1 X2 X3 X1 X2 Xs
1 -1 -1 -1 43,34 11 0 -1,68 0 52,43
2 -1 -1 1 48,86 12 0 1,68 0 56,21
3 -1 1 -1 54,21 13 0 0 -1,68 48,76
4 -1 1 1 55,54 14 0 0 1,68 58,88
5 1 -1 -1 46,3 15 0 0 0 61,71
6 1 -1 1 58,72 16 0 0 0 60,64
7 1 1 -1 57,77 17 0 0 0 62,59
8 1 1 52,21 18 0 0 0 63,59
9 -1,68 0 0 54,54 19 0 0 0 60,35
10 1,68 0 57,58 20 0 0 0 63,72

Bang 6. Két qua phan tich y nghia cac hé s cua phuong trinh hoi quy

Hé sb hoi quy | Coeff. SC | Std. Err. | P-value | Hé s6 hdi quy | Coeff. SC | Std. Err. | P-value
bo 55,31 0,72 |<,0001 bis 0,09 0,62 |0,8913
b1 1,45 0,48 |0,0124 b23 1,13 0,62 |0,1017
b, 1,56 0,48 | 0,0086 b1 -1,82 0,47 | 0,0029
b3 1,82 0,48 |0,0034 b2 -2,04 0,47 |0,0014
b1z -1,14 0,62 |0,0991 b33 -1,28 0,47 | 0,0207

Theo Joglekar va May, dé md hinh phu hop thi gia tri R? it nhét phai dat 0,8 [22]. Ngoai
ra, mirc d6 phu hgp ctia m6 hinh ciing dugce danh gia boi gia tri F cta sy khong twong thich
(Lack of fit). Gia tri P dwgc sir dung dé kiém tra mirc y nghia cua ting hé sé hoi quy. Cu thé,
céc yéu t6 c6 gia tri P < 0,05 dugc xem 12 ¢6 anh hudng dén ham muc tiéu. Trong 9 hé sb hoi
quy (trir bo) c6 3 hé sb hdi quy khong c6 ¥ nghia véi do tin cay P > 0,05 12 by, b3 va bz, didu
nay ching to su twong tac gitta X1Xz, X1Xs va XzXs anh huéng khong dang ké dén ham muyc
tiéu. DOi voi cAc gia tri am, cAc hé sb hdi quy b, baz Va bgs 12 nhitng yéu t6 co tac dong tiéu
cuc dén ham muc tiéu, lam giam ham lugng polyphenol thu duoc. Hé sb hdi quy bz cé gia tri
dwong 16n nhat, cho thy Xs (thoi gian trich ly) c6 tac dong tich cuc 16n dén ham muc tiéu.
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Bang 6 ciing cho thdy anh huong ctia nong do dung mai (Xs), nhiét do trich ly (X2) va thoi
gian trich ly (Xs) dén ham luong polyphenol thu dugc, cac yeu to anh huong theo phuong trinh
da thac bac 2. Sau khi phén tich ANOVA bang phan mém JMP da dua ra phuong trinh sau:

Y=162,24 + 2,11X,+ 2,24X5- 2,76X2X3- 2,61X412 - 3,23X,? - 3,41X3?

Tién hanh phéan tich ANOVA thu duoc c4c két qua sau: ham luong polyphenol dat cuc
dai 12 62,84 mg GAE/gcx khi dugc trich ly tai cac diéu kién téi uvu: ndng d6 dung mdi 82,05%,
nhiét do trich ly 61,64 °C va thoi gian trich ly 97,88 phat. M6 hinh bé mat dap tng thé hien
anh huong cua cac yéu t khao sat 1én ham lugng polyphenol va mé hinh dyu doan diéu kién
t6i wu dugc mo phong tai Hinh 5 va Hinh 6.

Hinh 5. M6 hinh bé mit dép tmg (a, b, ¢) thé hién anh huong cuia cac yéu to (ndng do dung moi X1;
nhiét @ trich ly, X2; thoi gian trich ly, X3) dén ham lugng polyphenol.

Ham luong

Desirability

0,88869 =
&
-+
5

T T T TT T T T T T T 1
— w o w — =3 o 3 —_ o w =]
o o y =) 5} o

0,5
0,254

0,5-]
0754

0,2056098 0,1635054 0,2628421
Néng (o] Nhiét d6 Théi gian Desirability

Hinh 6. M6 hinh dy doan ham lugng polyphenol

Nguyén nhan 1a do khi nhiét d¢ trich ly ting lam tang dong hoc cua cac chit, lam cac
chat chuyén dong véi téc d6 nhanh hon hoa tan dung méi. Thoi gian trich ly cang dai thi kha
nang trich ly polyphenol cang triét dé, kéo theo tang ham lugng polyphenol dugc trich ly. Tuy
nhién, khi nhiét 6 va thoi gian trich qua dai s& dan dén viéc hao hut dung méi, nong do6 chat
tan dat trang thai can bang nén ham lugng polyphenol khong ting ma c6 xu huéng giam do
polyphenol dé bj phan huy dudi diéu kién nhiét d6 cao trong thai gian dai.

Sau khi nhan duogc diéu kién trich ly téi wu, tién hanh lap lai thi nghiém thuc nghiém 3
1an & diéu kién tdi wu thu duoc, so sanh két qua thuc té va két qua du doan tir mé hinh téi uu.
Két qua kiém tra thuc nghiém thu dwoc ham luong polyphenol 12 61,16 + 0,25 mgGAE/gex,
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chénh léch 2,75% (<5%) so v&i ham lugng polyphenol duoc dy doan tir phuong trinh hdi quy
(lugng polyphenol 62,84 mgGAE/gck). Piéu ndy cho thay ham luong polyphenol thuc
nghiém khong c6 su khac biét c6 y nghia so véi ham lugng dugc du doan bang mé hinh hoi
quy bac 2 thu nhan duge. Nhu vay, phuong trinh bac 2 duoc sir dung phi hop véi thuc té va
c6 gi tri thyuc tién. So véi ham luong polyphenol trong dich trich ly tir 16i cta than gia chi
dat 1245 + 92,34 mgGAE/100 gck, ham lugng polyphenol thu nhan tir cu chubi trong
nghién ctru nay cao hon rd rét va gan bang luong polyphenol trich ly tir than gia cua cay
chudi (6532 + 272,22 MYGAE/100 gek) [23]. So sanh véi ham luong polyphenol tir cac loai
thuc vat khac nhu dau nanh, 14 dang... nhan thdy ham lugng polyphenol thu nhén tir cu chudi
¢6 ham luong cao hon [24, 25]. Nhu vay, ci chudi la mot ddi twong tiém nang dé nghién cau
khai thac polyphenol.

4. KET LUAN

Qua nghién ctru nay cho thay, cac yéu té diéu kién trich ly anh hudng co ¥ nghia dén
ham lugng chiét xuat polyphenol tir ci caa cay chudi hot. Trong dich chiét cu chubi cd chira
ham lwong cao cac hop chat polyphenol, saponin, flavonoid va carotenoid. Cac diéu kién
thich hop nhat dé chiét tach polyphenol trong ca chudi hot nhu sau: Ethanol 80%, ty 1é
NL/DM la 1/30 (w/v), nhi¢t d 60 °C trong thoi gian 90 phut. Két qua ham luong polyphenol
dat cuc dai la 62,84 mgGAE/gck khi duoc trich ly tai cac diéu kién tdi wu: ndng dé dung moi
82,05%, nhiét do trich ly 61,64 °C va thoi gian trich ly 97,88 phat. Két qua nghién ciu cho
théy cii chubi Ia mot nguon tidm nang dé thu nhan polyphenol. Pay 1a co s& cho cac nghién
ctu tiép theo vé phan lap va danh gia cac hoat tinh cua chiét xuat thu dugc dé hudng dén tng
dung vao thuc tién.

Loi cam on: Nghién ciru nay duoc hd tro va cap kinh phi boi Truong Pai hoc Cong nghiép
Thyc pham TP. H5 Chi Minh (nay 1a Truong Pai hoc Cong Thuong Thanh phd H6 Chi Minh),
theo hop dong s6 227/HP-DCT, ngay 15 thang 11 nam 2022.
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ABSTRACT

PHYTOCHEMICAL SCREENING AND POLYPHENOL EXTRACTION
FROM Musa balbisiana CORM

Nguyen Quang Liem, Ho Le Bao Ngoc, Ha Thi Minh Thu,
Nguyen Pham Khanh Linh, Hoang Thi Ngoc Nhon*
Ho Chi Minh City University of Industry and Trade

*Email: nhonhtn@huit.edu.vn

The extraction and characterization of the components of Musa balbisiana corm were
carried out to identify biologically active compounds, such as saponins, flavonoids, tannins,
and carotenoids... Among these compounds, polyphenols were found to be the most prevalent
in banana corm extracts, and they have been shown to possess a wide range of biological
activities, including antioxidant, antibacterial, anti-mold, and hypoglycemic properties, etc.
These findings suggest that polyphenols derived from banana corm have great potential for
use in the fields of medicine and pharmaceuticals. To optimize the extraction of polyphenols
from banana corm, various factors need to be investigated, including the type of solvent (ethyl
acetate, ethanol, and water), solvent concentration (60; 70; 80; 90; 99.5%), solid-to-liquid ratio
(2/10; 1/20; 1/30; 1/40; 1/50, wiv), temperature (40; 50; 60; 70; 80 °C), and time (30; 60; 90;
120; 150 min). Results from the research indicate that ethanol is the most suitable solvent for
extracting polyphenols from banana corm. The highest polyphenol content was obtained under
optimal conditions, which included 82.05% ethanol concentration, a material-to-solvent ratio
of 1/30 wi/v, and an extraction temperature of 61.64 °C for 97.88 min, yielding 62.84 mgGAE/gc«.

Keywords: Corm, ethanol, extraction, Musa balbisiana, polyphenol.
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