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TOM TAT

V6 chudi chiém 36% tong khdi lugng cua qua nhung phan 16n bi loai bo dudi dang chat thai
hoic chi st dung 1am thirc dn chin nudi hay phan bén. Phu pham nay rét giau phenolic va theo truyén
thdng duoc st dung dé diéu tri cac bénh khéc nhau. Tuy nhién, thanh phan va mirc d6 cua cac hop chit
phenolic bi anh huong bai nhiéu yéu t, bao gom gidng, mirc do chin, ché do tién xir Iy va didu kién
trich ly. Muc tiéu cua nghién ciru la danh gia anh huong caa do chin nguyén liéu va diéu kién trich ly
dén hiéu qua thu nhan polyphenol tir bot vo chui xiém. Két qua duogc danh gia dua trén ham luong
polyphenol tong s TPC (mg GAE/g chat khd nguyén liéu, CKNL) va kha ning trung hoa gbc ty do
DPPH (dua trén chat chuan Trolox, TEAC, umol TE/g CKNL). Két qua nghién ciru cho thay, hoat tinh
khang oxy héa thu dugc tir dich chiét polyphenol cua bot vo chudi c6 mau xanh chuyén vang cao hon
khi so sanh véi két qua thu dugc tir bot vo chudi xanh va chin hoan toan (mau vang). Hiéu qua thu nhan
polyphenol tir bot vo chudi xiém theo phuong phap ngam chiét dat két qua cao nhét khi sir dung dung
moi ethanol véi ndng d6 50%, ty 1¢ nguyén liéu va dung mdi 1a 1:40 (w/v), thoi gian trich ly 1,5 gio ¢
nhiét d6 60°C. O diéu kién trich ly nay, TPC c6 gia tri xap xi 9,93 mg GAE/g (CKNL) va TEAC dat
xap xi 50 (umol TE/g CKNL).
Tir khod: 1am héo, rau diép c4, sy, sao tra, tra tui loc rau diép ca.

Nhdn bai: 12/3/2019 Hoan thanh phdn bién: 27/3/2019 Chdp nhdn bai: 31/3/2019

1. MO PAU

Ung dung cac hop chit thién nhién c¢é hoat tinh sinh hoc vao doi séng dang rat dugc
quan tam. Hién nay, 50% cac loai dugc pham sir dung c6 nguon gdc truc tiép hay gian tiép tir
cac san pham ¢6 ngudn gdc tu nhién, trong d6 thyuc vat 1a ngudn cung g quan trong trong
viéc bao ché duoc lidu (DS Tét Loi, 2004). Cac chat chdng oxy héa, dién hinh nhu polyphenol
cling dang dugc st dung trong nhiéu linh vuc cua cude séng. Cac hop chit nay hién dién phd
bién & tt ca cac bo phan ciia cdy, 1a thanh phan pho bién trong ndng san (rau qua, ngii cdc) va
anh huong mot phan dén tinh chat cam quan cua cac thuc phdm (Ngé Xuin Manh va cs.,
2015). Viéc nghién ciru thu nhan va ing dung cao chiét polyphenol da dugc quan tim khai
thac pho bién trén cac cdy dugc liéu nhu ha thi 6 d6 (L& Pham Tén Qudc va Nguyén Vin
Mudi, 2015) hay nhiéu loai thyc vat khac ¢ Viét Nam (Nguyén Thi Quynh Hoa, 2011). Nhimng
nghién ctru thu nhén polyphenol tir vo chubi ¢ Viét Nam ciing dang duge quan tam trong thoi
gian gan day, dién hinh nhu nghién ciru trén qua chudi hot (Lai Thi Ngoc Ha Va cs., 2017)
Tuy nhién, viéc khao sat day du cac diéu kién trich ly polyphenol thich hop tir nguon phu phdm
v6 chudi xiém tai Viét Nam noi chung va Pong bang séng Ciru Long ndi riéng van chua c6
cong bd khoa hoc chinh thic.

Chudi 12 cdy trong phd bién va sir dung nhiéu ¢ Viét Nam. Ngoai viéc sir dung chubi
chin nhu mét thirc dn trang miéng trong bita an hang ngay, chubi con duoc st dung 1am ngudn
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nguyén lidu ché bién cac san pham khac nhau dé tiéu ding trong nude va xuat khau, dic biét
1a chubi xiém. Bén canh viéc phat trién rong rai nganh hang chubi nudng tir chudi xiém vira
chuyén vang, chudi & d6 chin nay 1a ngudn nguyén liéu chinh cho viéc ché bién chubi siy cia
cac cong ty nhu Vinamit. Sy phat trién ciia nganh hang nay 14 nguyén nhan lam ting luong
phu pham 12 vo chudi, chiém xap xi 36% tong khdi lugng ctia qua va khong cé nhiéu tmg dung
thuc tién (Rebello va cs., 2014). Tuy nhién, day 1a mot ngudn dang ké ciia cac hop chat
phenolic - ¢6 kha ning chdng oxy héa, khang khuan cao. Nghién ctru cia Baskar va cs. (2011)
da xac dinh c6 su hién dién cta cac hop chat phenolic tir vo cta 9 loai chudi khac nhau duoc
trong & An D¢ va kha ning chdng oxy hoa ciia nd. Kapadia va cs. (2015) cling chung minh
kha nang khang vi smh vat ctia vo chudi. Trich ly polyphenol tir vo chudi xiém s& 1a tién dé
cho viéc tmg dung ngudn polyphenol nay trong viéc phat trién cic dong san pham sinh hoc an
toan, dong thoi gop phan han ché chat thai lam 6 nhiém mai trudng va nang cao gia tri kinh té
cho cay chudi. Vi vay, nghién ctru budc dau duoc thuc hién véi muc tiéu chinh 1a xac dinh
anh huong ciia d6 chin nguyén lidu va diéu kién trich ly (theo phuong phap ngam chiét, trich
ly 16ng - ran) thich hgp dé thu polyphenol tir vo chudi xiém cé hoat tinh khang oxy hoa cao.
2. NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Phuong tién nghién ciru

- Dung cy, thiét bi: Bé diéu nhiét (Memmert, Ptrc), may co quay chan khong (Yamato
BM510, Nhat Ban); may do quang (Jinhua 722, Trung Qudc), tu siy (Shellab - CE3F —2, Hoa
Ky) ; may ly tim lanh (Hermle Z216MK, Pirc), may do mau (NH300, Trung Qudc); can phan
tich 4 s6 1¢ (PA214 Ohaus, Hoa Ky) va cac dung cu phan tich, thi nghiém thong thudng.

- Héa chat: Ethanol, Folin- Ciaucalteu, DPPH (2,2 —Diphenyl—1—picrylhydrazyl), acid
gallic (Merck, buc); Trolox (6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid)
(Sigma, Hoa Ky), mot s6 hoa chét khac hd trg, dam bao tiéu chuan phan tich, nguon gdc tir
Merck (Puc).

- Nguyén liéu: Thu nhin quay chudi xiém xanh truc tiép tai vuon trong chubi tai xa
An My, huyén K& Sach, tinh Séc Tring dé khao sat hoat tinh polyphenol tir 3 muc d6 chin
khac nhau. Thit qua chudi duoc chuyén sang cac nghién ctru khac. Lua chon do chin ciia quay
chudi nghién ctru dya trén TCVN 9687:2013.

Vo chudi xiém & do chin lya chon cho cac thi nghiém khao sat diéu kién trich ly duogc
thu mau tai cac diém ban chudi nuéng & khu vuc khu dén cu 91 B va duong Nguyén Vin Linh,
phuong An Khanh, quan Ninh Kiéu, thanh phd Can Tho. Yéu cau v6 chudi duge dé noi sach,
mat va thu mau trong vong 1 gid ngay sau khi duoc 16t ra khoi qua.

2.2. Phuwong phap nghién ciru
2.2.1. Phirong phdp chuan bj bét vé chugi xiém

V6 chudi ngay sau khi mang vé phong thi nghiém duoc loai so bd cac vo quéa qua chin,
vo bi dap. Sau d6 rira lai bang nude sach, dé rao va xat nho, tién hanh siy ¢ nhiét d6 50+55°C
dén khéi lwong gan nhu khong doi (thip hon 10%) theo phuong phap chuin bi miu cua
Fatemeh va cs. (2012) va Rebello va cs. (2014). Tron 13n cac mau bot vo chudi xiém da dugc
sdy, bao quan trong bao bi PA hat chan khéng (20 g/tdi).

2.2.2. Phuong phdp phan tich va xdc dinh cac chi tiéu

- Cac chi tiéu héa hoc co ban: dd 4m (%); protein tong s6 (%); lipid tong s6 (%), dudng

khtr (%), tro (%), carbohydrate (%) duoc xac dinh dya trén AOAC 2005.

1296



TAP CHI KHOA HQOC & CONG NGHE NONG NGHIEP ISSN 2588-1256 Tap 3(2) - 2019

- Ham lugng polyphenol tong sé (TPC, mg GAE/g CKNL, véi GAE la Gallic acid
equivalent): Phuong phap so mau véi gallic acid 1am chét chuan. Thudc thir Folin-Ciocalteu
nhu chat oxy hoa, xac dinh & budc séng 738 nm (Premakumari va cs., 2010).

- Hoat tinh chéng oxy héa DPPH (TEAC - Trolox equivalent antioxidant capacity,
pmol TE/g CKNL) Phwong phap so mau véi Trolox, DPPH 2,2 — —Diphenyl-1—picrylhydrazyl)
lam chat chuan. Do sy bién d6i mau tir tim sang vang nhat & buéc song 517 nm (Fatemeh va
cs., 2012).

2.2.3. Trich ly polyphenol tir bét vé chudi xiém bang phwong phép ngam chiét

Polyphenol tir bot vo chudi xiém dugc trich ly bang phuong phap ngam chiét theo
Ehiowemwenguan va cs. (2014): Ngam 20 g mau trong dung moi véi ty 1& nguyén liéu va
dung mdi thich hop, khuay t bang thiét bi khuay tir (300 rpm) & nhiét do va thadi gian khao sat.
Mau sau khi trich duogc loc chan khong, loai b phan ba. Dich chiét sau khi loc dugc ly tim &
nhiét do 4°C, 4.000 rpm. Dich chiét sau ly tdm dugc dinh murc dén thé tich béng nhau, st dung
dé phan tich ham lugng polyphenol (TPC, mg GAE/g CKNL) va hoat tinh chéng oxy hoa
DPPH (TEAC, pmol TE. g~*CKNL) trong dich chiét bot vo chudi xiém. Cac két qua duoc tinh
toan trén thanh phan chat khé nguyén li¢u (CKNL).

2.2.4. Phirong phdp thu thdp va xit 1y sé liéu

Cac thi nghiém duoc bd tr ngau nhién, lap lai 3 lan. Két qua cuia thi nghiém trudc
duoc chon lam thong s6 ¢ dinh cho cac thi nghiém sau. So li¢u dugc thu thap va xi ly bang
phan mém Statgraphics Centurion 15.2. Phan tich phuong sai (ANOVA) theo kiém dinh LSD
(doi voi cac thi nghiém dudi 5 nghiém thirc so sanh) hay Duncan (d6i véi cac két qua cé tur 5
nghié€m thic so sanh trd 1€n) dé két luan sy sai khac gitra trung binh cac nghiém thuec.

2.3. B6 tri thi nghiém
2.3.1. Xdc dinh thanh phan ban dau cia nguyén liéu

Muc tiéu cuia khao sat 1a xac dinh thanh phé”m héa hoc cuiia bot vo chudi xiém, déng
thoi biet dugc d am ctia nguyén li€u tuoi va bot kho, lam co sd cho viée tinh todn ham lugng
polyphenol thu dugc & cac thi nghiém ti€p theo.

- X4c dinh d6 4m vo chudi twoi: Vo chudi sau khi thu nhan dugc phan loai theo 3 do
chin, 1am sach va cat lat (2+3 mm). Sau d6 mau dugc nghién min dé phan tich d6 am. S6 liéu
dugc st dung dé tinh toan d6 am dirng dong nhat cta vo chudi ¢ 3 mirc d6 chin sau khi say.

- Xé4c dinh thanh phan héa hoc co ban: Vo chudi sau khi say kho, nghién thanh bot
(BPF) theo phuong phap dugc trinh bay ¢ muc 2.2.1 dugc st dung dé tién hanh phéan tich cac
chi tiéu hoa hoc co ban, bao gom d6 am (%), protein tong so (%), lipid tong so (%), dudong
khtr (%), tro (%) va carbohydrate (%).

Khéi lwong mau str dung/dd chin: Mau twoi: 50 g/miu x 3 1an 1ap lai = 150 g; Mau
bot kho: 50 g/mau x 3 lan lip lai = 150 g.

2.3.2. Anh hwéng cia do chin nguyén liéu dén viéc thu nhan polyphenol tir bét vé chudi xiém

Muc tiéu ctia thi nghiém 1a d4nh gia sy thay d6i hoat tinh polyphenol trong bt vo
chuoi xiém tuong tng voi 3 d6 chin: Chua chin (vé xanh hoan toan); Chin thuan thuc (vo xanh
chuyén vang) va Chin hoan toan (vo vang hoan toan). Bot vo chudi xiém ¢ ba mirc d6 chin
ctia nguyén liéu 1an lugt duoc trich ly bang phuong phap ngam chiét theo Ehiowemwenguan
va cs. (2014) da dugc trinh bay & muc 2.2.3. O khao sat nay, sir dung dung moi trich ly 1a nudc
cét, ty 1& nguyén lidu va nudc 1a 1:10 (w/v), khudy 0 bang thiét bi khudy tir (300 rpm) & nhiét
d6 phong (28+30°C) trong thoi gian 3 gid. Duya trén két qua khao sat, danh gia mirc do bién
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d6i cuia ham lugng polyphenol theo timg do chin cua nguyén liéu, chon lwa d6 chin thich hop
cho nghién curu tiep theo.
2.3.3. X&c dinh diéu kién trich ly polyphenol tir bét vé chugi xiém

Cac yéu t6 co anh huorng dén hiéu qua thu nhan polyphenol tir bot vo chudi xiém lan
luot dugc khao sat. O mdi mau thi nghiém, 20 g bot vo chudi xiém c6 d6 chin thich hop da
duoc lya chon (tir khao sat & muc 2.3.2) dugc sir dung dé trich ly polyphenol theo phuong
phap ngam chiét (dugc mé ta & muyc 2.2.3).

- Nghién ctru anh hudng cua ty 18 bot vo chubi va dung mdi trich ly dugc thuc hién
véi dung moi sir dung la nudc ct, cac ty 1¢ khao sat thay ddi tir 1:5; 1:10; 1:20; 1:30; 1:40 va
1:50 (w/v, g/mL), cb dinh thoi gian trich ly 3 gio va diéu kién nhiét do phong (28+30°C).

- Dura trén d6 chin cta vo chudi xiém thich hop, ty 18 nguyén liéu va dung méi da duoc
chon lua, tién hanh khao sat anh huong ctia ndng do ethanol sir dung dé gia tang hiéu qua trich
ly polyphenol. Trong thi nghiém nay, nudc cit dugc thay thé bang ethanol ¢ cac nong do thay
déi tir 0, 10, 30, 50, 70 va 90%. Diéu kién nhiét 6 va thoi gian trich ly ¢6 dinh.

- Twong tac cua nhiét do va thoi gian trich ly bang phuong phap ngam chiét dén kha
nang thu nhén polyphenol duogc khao sat sau khi xac dinh duogc néng d6 ethanol sir dung. O
thi nghiém nay, nhiét do trich ly duoc diéu chinh ¢ 5 mirc do (tir 30°C dén 70°C) lan luot Gng
v&i 7 mure thoi gian ngdm trich khac nhau (tr 30 phut dén 3,5 gi0). Tu nhiét d6 40°C, sir dung
hé théng trich ly hoan luu dé gitip han ché sy thit thoat dung moi.

3. KET QUA VA THAO LUAN
3.1. Thanh phén héa hoc ciia nguyén liéu
Bdang 1. Két qua phan tich thanh phan héa hoc cia bot vo chudi xiém

Mtc d6 chin (mirc d6 bién d6i mau cua vo chudi)

Thanh phan Xanh hoan toan Xanh nga vang Vang hoan toan
Do am vo chudi twoi (%) 90,05°+0,54 88,16P+0,17 81,122+1,12
Do am bot vo chubi xiém (%) 8,120+0,67 7,15%+0,16 7,65%+0,32
Thanh phan héa hoc cua bét

V6 chugi xiém

Protein (%CKNL) 10,17+0,56 11,73+0,45 9,33+0,37
Lipid (%CKNL) 14,26+0,48 16,37+0,66 17,11+0,52
Carbohydrate (%CKNL) 62,91+2,13 60,92+1,86 62,39+1,78
Tro (%CKNL) 12,63+0,67 10,93+0,42 11,06+0,44

Cac két qud dirgc trinh bay theo gia trj trung binh + dg léch chudn

CAc gié tri c6 mau tu di kém khac nhau trong cting mét hang biéu th; siz khac biét 6 y nghia vé mat thong ké

theo phép thiz LSD & dg tin cdy 95%; %CKNL: thanh phan % tinh trén thanh phdn chdt kho ciia mdu khdo sat.
D6 4m ciia vo chudi tuoi & 3 mirc d6 chin ciing véi cac thanh phin hoa hoc co ban cua
bdt vo chudi xiém twong Gmg dd duoc xéac dinh, két qua duoc trinh bay ¢ Bang 1. Két qua &
Bang 1 cho tha‘iy, d6 4m cua vo chudi twoi rit cao va co su khac biét gitra 3 mirc d9 chin. O
mau vo chubi thu tir qua chin hoan toan c6 do am thap nhat (81,12%), trong khi qua xanh nga
vang 13 88,16% va vo chudi xanh c6 do 4m rat cao (90,05%). Céc két qua thu duoc hiu nhu
tuong ddng voi dd 4m ctia vo chudi tuoi cing loai theo nghién ciru cia Romelle va cs. (2016).
Véi do am nay, vo chudi rat nhanh bi hu hong, d(‘Sng thoi ham lugng am 16n s& dan dén su
chénh léch ndng dd giita hai pha khi ngam trich giam, ngin can su dich chuyén cua dung méi
thim sdu vao trong nguyén liéu, 1am cham qua trinh khuéch tan cua cac phan tir chat tan vao
dung moi va két qua lam giam téc do cta qua trinh chiét tach, phai can nhiéu thoi gian tac
dong nhiét dé thu nhan polyphenol. Nguyén liéu tuoi c6 dd 4m cao ciing lam giam ndng do
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dung rn01 chiét tach da chon anh hu’orng dén hiéu suét trich ly (Xem Baskar va cs., 2011). Vi
vay, can phai tach loai am trong vo chudi, tao bot vo chudi xiém co do am phu hop. Pay ciing
1a diéu kién dé dong nhat mau.

Két qua phan tich d6 am ciia bot vo chudi xiém tao thanh cho thay, do 4m cia bot vo
chudi xiém c6 thé duoc sy giam dén céac gia tri tir 7 dén 8%, thip hon 10% theo khuyén céo,
cu thé 1a 6 4m ctia bot vo chudi xiém xanh 14 8,12 £ 0,67%, bot vo chudi xiém xanh nga vang
1a 7,15 + 0,16% va doi vé6i truong hop vo chudi chin hoan toan 1a 7,65 + 0,32%. Vo chudi
xanh c¢6 d6 4m ban dau cao, cdu trac vo cung, su thoat am kho, do d6 kho c6 thé ha thép do
am dudi 8% nhu truong hop vo chudi xanh nga vang va vang. Viéc kéo dai thoi gian siy dé
tach 4m c6 thé 1a nguyén nhan 1am giam cac hoat chét sinh hoc dé bi oxy hoa trong vo chudi
(Toor va Savage, 2006). Day la thong sé duoc sir dung dé tinh toan ham luong va hoat tinh
polyphenol thu duoc trong céc khao sat tiép theo.

Xét vé thanh phan héa hoc, két qua phan tich cho thay, ham luong protein (tinh trén
thanh phan chat kho, CKNL) cta bot vo chubi xiém kha cao va ¢ sy dao dong khong theo
quy luat gitra 3 murc do chin, gia tri twong ing v4i do chin tir xanh dén xanh nga vang va vang
hoan toan 1a 10,17%; 11,73% va 9,33%. Khong ¢ nhiéu nghién ctru vé bién ddi cua thanh
phan hoa hoc trong bot vo chubi xiém dé co co so 1y giai sy dao dong cua protein ciing nhur
céc thanh phan khac theo mirc d6 chin. Tuy nhién, nghién ctru cia Romelle va cs. (2016) ciing
da tim ra khoang dao dong cua protein trong vé chudi 1a 10,44+0,38% (CKNL). M6t trong
nhitng nghién ctru hiém hoi vé thanh phan dinh dudng ctia vo chudi theo d6 chin khac nhau
cua Tartrakoon va cs. (1999) chi cho théy, & 3 muc d6 chin khao sat 1a xanh, hdu nhu chin va
chin 6 sy bién thién vé do 4m giam dan, ddng thoi ham luong protein (khong dé cap rd 1a két
qua xéac dinh trén tong khdi lugng nguyén liéu hay chi trén thanh phan chat kho) tuong tng
v6i 3 mirc do chin 1a 5,19; 6,61 va 4,77% - su bién ddi tuong tw nhu két qua khao sat. Nhin
chung, ham lugng protein cao nén viéc xay ra tuong tac giita protein va polyphenol 1a didu
khong thé tranh khoi. Polyphenol dugc biét c6 kha ning tao phtc hop véi protein dan dén
nhitng thay ddi trong tinh chét cdu tric, chirc ning va dinh dudng cua ca hai hop chat. Nhitng
twong tac nay khong phai lién két cong hoa trj ma 1a nhfmg tuong tac ki nudc duge 6n dinh
bén vitng nho lién két hydro (Yuksel va cs., 2010). Mot két qua kha bat ngd 1a ham luo‘ng lipid
¢o trong bot vo chudi xiém cao, tir 14,26 dén 17,11% (CKNL) nén day ciing c6 thé 1a nguyén
nhan bét loi cho viéc trich ly polyphenol. S6 liéu thu dugc phi hop voi nghién ctru cia
Tartrakoon va cs. (1999) — ham luong lipid cao vuot troi, hon gip d6i gia tri khi so sanh véi
protein (10,66 dén 14,56% va ting theo murc dd chin cta vo chudi). Tuy nhién, nghién ctru cua
Romelle va cs. (2016) lai tim théy chi khodng 8,4% lipid hién dién trong vo chuéi Maic du
vay, cac két qua nay ciing cho thdy mot van dé can luu y 1a sy hién dién véi nong do kha cao
ctia lipid trong bot vo chubi xiém s& c6 tac dong dén qué trinh trich ly va anh huong dén nong
d6 dung méi str dung (Fatemeh va cs., 2012). Chiém mot phan khé 16n thanh phan bot vo chudi
xiém 1a carbohydrate (60,92 dén 62,91% CKNL). C6 nhiéu nghién ctru di ching minh sy
tuong tac gitta hop chat polyphenol va carbohydrate nhu nghién ctru ciia Le Bourvellc va cs.
(2009) va Padayachee va cs. (2012), cha yéu 1a tuong tac ki nudc, lién két cong hoa tri va lién
két hydro (lién két gitra nhom OH ciia polyphenol v6i nguyén tir oxi trong lién két glycoside
ctia polysaccharide). Tir cac két qua phan tich cho thay, can thiét phai lwa chon d6 chin cta vo
chudi thich hop gitp qua trinh trich ly, thu nhan polyphenol dat hiéu qua cao.

3.2. P$ chin nguyén liéu thich hop dén sy thu nhén polyphenol tir bdt vé chudi xiém

D6 chin ctia nguyén liéu ban dau 13 mot nhan t6 anh hudng rat 16n dén qua trinh thu

nhan polyphenol ciing nhu cac hop chit sinh hoc khac. Két qua thu duge & Bang 2 cho thiy
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hiéu suét trich ly polyphenol cao nhit & d6 chin xanh nga vang dat 1,55 mg GAE/g CKNL cao
hon d6 chin con lai gip tir 2 dén 3 1an va hoat tinh chong oxy hoa (kha ning bay gbc tu do
DPPH) ciing tuong tu nhu vy dat 16,91+ 0,345 pmol TE/g CKNL.

Bdng 2. Sy thay d6i ham luong polyphenol TPC va hoat tinh chéng oxy héa theo do chin nguyén liu

b6 chin Polyphenol tong s6 Hoat tinh chong oxy héa
: (TPC, mg GAE/g CKNL)  (TEAC, umol TE. g *CKNL)
Xanh 0,77°+0,02 12,23+ 0,311
Xanh nga vang 1,55%+0,08 16,912 £ 0,345
Vang hoan toan 0,51°+0,02 6,27¢ + 0,498

Céc két qua duroc trinh bay theo gia tri trung binh + @6 Iéch chudn.
CAc gia tri co mau ty di kém khdc nhau trong ciing mgt hang biéu thi sir khéc biér 6 ¥ nghia ve mat thong ké
theo phép thir LSD ¢ d6 tin cdy 95%. CAc gia tri thé hién trong bang la gid tri trung binh cua 3 lan lap lai.

Trong nhiéu loai qua, hoat tinh chéng oxy hoa phu thudc vao ham luong polyphenol.
Nghién ctru ctia Gruz va cs. (2011) trén qua son tra cho thiy kha ning chdng oxy hoa phu thudc
vao ham luong polyphenol Nhin chung, glua ham lugng polyphenol va hoat tinh chéng 0Xy hoa
c6 mdi twong quan tuyén tinh kha chit ché. Piéu nay cho thiy cac hop chét polyphenol c6 thé dong
vai trd chinh d6i voi hoat tinh chdng oxy hoa cua timg d chin nghién ctru. Diéu nay c¢6 ¥ nghia
thyc t& cho viée wa chon murc d6 chin thuan thyuc (vo qua c6 mau xanh nga vang) 1am nguyén liéu
ban dau dé thyc hién cho cac nghién ctu tiép theo.
3.3. Anh huéng ciia ty 18 nguyén liéu va dung méi thich hop dé ting hiéu qua thu nhan
polyphenol tir bot vé chudi xiém

5 25

i TPC  =—==TEAC 20.81¢D
B 18.97BC

4r 16.887 17,74

————
3 r 13.M

. ;%/ 1,58° %

1:10 1:20 1:30 1:4
Ty 1& nguyén liéu : dung méi (w/v)

20

d
3,424 3.48
15

2.28¢~
10

5

—
T

Hoat tinh chdng oxy hoa
(TEAC, pmol TE/g CKNL)

:
]

0

TPC (mg GAE/g CKNL)

O

1:50

Hinh 1. Anh huong cua ty 1é nguyén liéu va dung m(}i (nudc cat) dén hiéu qua thu nhan polyphenol
tur bot vo chuoi xiém.

Anh huéng cua ty 18 nguyen liéu va dung moi (w/v) dén hidu sut trich ly polyphenol tur
bot vo chudi x1em & d6 chin thudn thuc (vé mau xanh nga vang) duoc thé hién & Hinh 1. Két qua
cho thay hiéu suit trich ly polyphenol tir bot vo chudi xiém dat cao nhét & ty 16 nguyén liéu va
dung méi str dung 1a 1:50 (w/v), ham lugng polyphenol tong sd co gia tri 1a 3,48 mg GAE/g
CKNL, cao hon ty 1& 1:10 (w/v) gép 2,7 1an. Song song do, hoat tinh chdng oxy héa ciing ting
1én khi dung méi trich ly ting. O ty 1& bot vo chudi xiém va dung méi 1a 1:40 (w/v) va 1:50
(w/v), hoat tinh polyphenol khong c6 su khéc biét 16n (gia tri hoat tinh chdng oxy hoa lan lugt
la 18,97+1,32 umol TE/g CKNL va 20,81+1,37 umol TE/g CKNL). Ngoai ra, ham lugng
polyphenol thu nhan dugc khi tién hanh ngam trich bot vo chudi trong nudc & ty 18 1:40 (w/v)
va 1:50 (w/v) khong c6 su khac biét c6 y nghia thong ké. Khi tiép tuc tang lugng nudc trich ly
thi lwgng polyphenol thu dugc khéng tang 1én ma cé xu hudng tiém cin ngang. Theo Kossah
va ¢s. (2010), mbi quan hé giira TPC va DPPH kha phic tap, khong tuan theo quy lut nao.
Luong dung méi qua thip khong du kha ning tao dong luc cho qua trinh thim thau, khuéch
tan vao nguyén lidu, cac hop chit chiét khong duoc hoa tan triét & vao dung moi, giy kho
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khin cho qua trinh loc, dan dén hi¢u qua trich ly thap. Ngoai ra, néu lugng dung méi cao thi
oxy hoa tan vao dung méi cang 16n, sy co mit ctia oxy trong khong khi 1am suy yéu hoat tinh
chbng oxy hoa ciia polyphenol. Hon thé nita, qua trinh hoa tan cac hoat chat sinh hoc vao dung
mdi 1a qua trinh vat 1y. Khi luong dung méi ting, tao co hoi cho cac hoat chit sinh hoc tiép
xtc voi dung moéi dan dén kha nang thim thau cao hon. Khi ty 1& dung méi va nguyén liéu 16n,
nghia la sy khac biét vé néng dd gitra dung moi va cac chit hoa tan tré nén 16n, nhiéu hoat
chét sinh hoc c6 thé hoa tan néu lugng nude duoc st dung nhiéu hon (Cacace va Mazza, 2003).
Qua d6 cho thay viéc chon ty 1¢ nguyén liéu va dung moi phit hop khong nhiing nang cao hiéu
qua thu nhan TPC ma con gitp han ché téi da su lang phi dung méi nham tiét kiém chi phi. Vi
vay muec ty 18 1:40 (W/v) giita nguyén liéu bot vo chudi xiém va dung méi duoc lwa chon lam
nhan t6 ¢ dinh cho nghién ciru tiép theo.
3.4. Anh huéng ciia nong dé ethanol sir dung dén kha ning thu nhin polyphenol

Dung mdi ethanol dugc str dung trong thi nghiém 1a vi tinh chat khong doc, phi hop
sir dung trong thuc pham, day ciing & dung méi duoc dé xuét str dung phd bién trong trich ly
polyphenol tir bot vo chudi ciia Gu va cs. (2014). Két qua ¢ Hinh 2 cho thdy anh hudng rd rét
cua viéc gia tang ham luong TPC tur dich chiét bot vo chudi tang khi tang néng d0 ethanol
(dén ndng do 50%) va c6 xu hudng giam khi mirc nong d¢ ciia ethanol ting dén 70%.

~ 14 BL2F 135
5 12 | EZATPC  —e—TEAC ‘ 26.10D 1 30 §7
S =Y
E @]
20 s 048 BT gy B g
g} 4 20 o
% 10,02¢ / 8.63 5.88¢ BB
R Ve ‘ % 1P S g
S Y = / {1 10 £
2 [ _ Nt
0 0o TE
50%

0% 10% 30%
Nong d6 ethanol

70% 90%

Hinh 2. Anh huong cua nong do ethanol (%) dén ham lugng polyphenol tong s6 TPC va hoat tinh
chong oxy hda tir dich chiét vo chudi xiém.

Sy thay d6i TPC twong tu v6i su bién ddi vé kha ning khang oxy hoa cua dich chiét,
trong d6 hoat tinh chéng oxy héa dat dén gia tri toi da (31,29+1,44 pmol TE/g CKNL) khi
ndéng do ethanol sir dung 1a 50%. Nghién ctru ciia Gu va cs. (2014) ciing dé xuat sir dung
ethanol 50% dé thu nhan polyphenol tir bot vo chubi xiém. Két qua khao sat gin diy cua
Schmidt va cs. (2015) ciing d& nghi ty 1& ethanol 50% duoc sir dung dé trich ly polyphenol tir
bot cua hoa va bap chudi siy khé. Do d6, ndng do ethanol 50% 1a gié tri thich hop nhit dé thu
nhan polyphenol trong dich chiét tir bot vo chudi xiém khao sat.

3.5. Anh hwéng twong tic ciia nhiét df - thoi gian dén kha niing thu nhan polyphenol tir
bot v6 chudi xiém

Gia tri thich hop cua cac yéu té da khao sat dugc gitr ¢b dinh dé tién hanh nghién ciu
anh huong cia nhiét do va thoi gian trich ly, két qua duoc thé hién ¢ Bang 3. Két qua tir Bang
3 cho thdy, hiéu qua trich ly tang rat nhanh néu ting nhiét do tir 30°C dén 60°C, khi tiép tuc
nang nhiét thi hiéu qua trich ly c6 khuynh huéng giam (ké ca TPC va TEAC) nhung véi toc
d6 giam cham hon. Tir két qua & Bang 3, kha niang chdng oxy hoa (thé hién qua gia tri TEAC)
dat duoc cao nhét ¢ cac didu kién trich ly 60°C trong thoi gian 1,5 gio, day ddng thoi ciing 1a
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mét trong nhimg diéu kién trich ly cho ham luong polyphenol (gia tri TPC) dat cao nhat (9,93
mg GAE/g CKNL) va hiéu qua chéng oxy hoa dat 50,02 (umol TE.g~*CKNL). Nghién ciu
ctia Schmidt va cs. (2015) ciing dé xuét sir dung nhiét do xir ly 60°C trong thoi gian chi 30
phut (sir dung ethanol 50%) dé thu nhan polyphenol tir hoa va bap chubi. Diéu nay cho thay,
diéu kién trich ly s& phu thudc vao ting loai nguyén lidu va chiu anh hudng boi nhiéu yéu to
bén ngoai.
Bdng 3. Sy thay doi ham lugng polyphenol tong s6 va hoat tinh chdng oxy héa cia dich chiét
polyphenol tir bot vo chudi do tuong tac cta nhiét ¢ va thoi gian trich ly
Hoat tinh chong oxy hda

Nhiétdo Thoigian  Ham lugng polyphenol tong

C) (gid) (mg GAE/g CKNL) (TEAC, umol TE. g~ !CKNL)
05 2,84°+0,36 11,41°+1,52
1,0 4,00°+0,32 16,56"+1,47
15 5,08%1+0,31 25,79°9+1 68
30 2,0 7,36"+0,28 30,93ik+2,01
2,5 8,141+0,33 31,95K+1,72
3,0 8,31kk+0,32 28,87"i+1,31
3,5 7,891+0,31 21,68%+1,43
05 4,317°10,38 16,15°+1,25
1,0 6,561+0,41 28,55Ni+1 41
15 8,21%+0,39 36,84'm+1 77
40 2,0 9,25'™+0,35 41,03%+1,51
2,5 9,707+0,32 41,1297+1 52
3,0 9,54™°+0,36 37,09"+1,36
3,5 8,784+0,28 28,96Mi+1,12
05 5,93%+0,33 23,99%+1 52
1,0 7,851+0,31 35,46'+1,23
15 9,16'™+0,34 42,819%9+1 47
50 2,0 9,68"+0,41 46,06+1,86
2,5 9,79+0,42 45,2095+1,78
3,0 9,50™°+0,36 40,237+1,51
3,5 8,41K+0,32 31,16%+1,36
05 6,29°9+0,31 26,761+1 27
1,0 7,871+0,41 37,28m+1,33
15 9,93°40,32 50,02+1,87
60 2,0 9,53™°+0,28 47,58%1,51
2,5 9,02'm+0,31 44,19%+1 46
3,0 8,20%+0,36 38,29™+1,42
3,5 6,779"+0,41 28,279+1 51
05 4,74°40,28 24,445%1 22
1,0 6,639+0,32 27,88%+1,23
15 7,28"+0,34 43,440+1 41
70 2,0 7,33"+0,33 40,85%+1,39
25 6,789+0,35 38,11m+1 42
3,0 5,629+0,31 31,26/+1,36
3,5 3,87°+0,35 20,30°+1,32

. Céc két qua duoc trinh bay theo gia tri trung binh + @ léch chudn. Cac chir cai khac nhau trong mai mét cot
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4. KET LUAN
Nghién ctru di cho thay tinh kha thi ciia viéc sir dung ngudn phu pham 1a vo chubi

xiém d¢ thu nhan polyphenol. Vé chuodi xiém ¢ mirc d¢ xanh nga vang 1a mirc do chin phu hop

gitp thu polyphenol c6 ham lugng cao va hoat tinh chong oxy hoéa tot. Dieu kién trich ly
polyphenol bang phuong phap ngam chiét dat dugc khi st dung dung moi ethanol 50% vai ti

1€ nguyén liéu va dung moi la 1:40 (w/v), nhiét d¢ trich ly 60°C trong thoi gian trich ly 1,5

gi0. Tuy vay, ¢ dicu kién néy, ham lugng polyphenol thu duoc van con kha thap, can st dung

cac giai phap hd trg nhu két hop vi song, siéu am dé rat ngan thoi g1an xur ly va gia tang hiéu
suat thu hoi va hoat tinh chéng oxy héa ciia polyphenol tir bot vo chudi xiém.
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INFLUENCES OF MATURITY STAGES AND CONVENTIONAL EXTRACTION
CONDITION ON POLYPHENOL OF BANANA PEELS (MUSA PARADISIACAL.)

Pham Tran Bao Nghi*, Truong Hoai Vuong,
Nguyen Van Muoi, Tran Thanh Truc
Can Tho University
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ABSTRACT

The banana peels can represent 36% of the total weight of the fruit but is mostly discarded as
waste or use only for animal feed or composting. This by-product is rich in phenolics and traditionally
uses for the treatment of various ailments. However, composition and levels of phenolic compounds are
influenced by various factors, including varieties, maturity, pre-treatments and extraction condition.
The aim of this study was to investigate the influence of maturity stage and extraction process on
polyphenol and antioxidant activity of banana peels (Musa paradisiaca L.). The analyses of antioxidant
activity conducted were total phenolic content TPC (mg GAE/g, dry basic) and 2,2-diphenyl-1-
picrylhydrazyl (DPPH) radical scavenging assays (based on Trolox standard, TEAC, umol TE/g dry
basic). From the result, banana peels with yellowish green color showed significantly higher antioxidant
activity compared to mature (green color) and ripe (yellow color) of peels. In the conventional extraction
methods, optimal results pointed out ethanol concentration of 50%, material/ solvent ratio of 1:40 (w/v),
extraction time of 1.5 hours and temperature of 60°C. TPC obtained approximate 9.93 mg GAE/g (dry
basic) and the TEAC was approximately 50 umol TE/g (dry basic) of banana peel flour.

Key words: antioxidant activity, banana peel, extraction condition, maturity stages, polyphenol.
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