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TOM TAT

V6 chanh day dugc tach tir qua chanh déy trong qua trinh ché bién va 1a phu pham cua
nganh cong nghiép san xuat thyc pham. Nghién ctru nay danh gid anh huong cia xir 1y siéu
am dén hiéu qua thu nhan hop chat polyphenol va anthocyanin tir vo chanh day tim. Cac yéu
t6 anh huong dén qua trinh trich ly bao gdm: loai dung méi, ty 1¢ dung méi/nudc, thoi gian
siu am, mat do ndng lugng siéu dm va ty |¢ nguyén liéu/h¢ dung modi. Ham luong
polyphenol dugc xac dinh bang phuong phap so mau, ham lugng anthocyanin dugc xac dinh
bang phuong phap pH vi sai. Két qua cho thiy, dung méi trich ly ethanol, ty 1& ethanol/nuéc
1a 75/25 (vIV), thoi gian siéu &m 10 phat, mat d néng lugng siéu am 1,5 (W/g), ty 1€ nguyén
liéu/dung moéi la 1/20 (g/mL) cho ham lwong polyphenol va anthocyanin dat cao nhat lan
luot 1a 13,41 (mg GAE/g DW) va 3,59 (mg/g DW). Két qua nghién ctru nay & cung cip cac
thong tin mot cach c6 hé théng vé cac yéu té anh huong trong qua trinh trich ly polyphenol
va anthocyanin, nang cao gia tri ciia qua chanh day tim va giam 6 nhiém méi truong do vo
chanh day tim giy ra.

T khéa: Chanh day, Passiflora incarnate, polyphenol, anthocyanin, siéu am.

1. MO PAU

Chanh day 1a mot loai ciy dé& trong va duoc trong ¢ nhiéu nuéc khac nhau. Chanh day
chtra nhiéu vitamin, acid amin, khoang chit va c6 huong thom rit dic trung nén dugc ua
chuong khap noi trén thé giéi va Viét Nam. Hién nay, loai qua nay chu yéu dugc tiu thu
trong nu6c dudi dang qua tuoi, nude €p hodc bot chanh day va co tiém nang xuit khiu sang
mot sé nudc 1an can. Thanh phan cha yéu trong vo chanh déy 1a chit xo khong hoa tan va
dic biét c6 chtra nhiéu hop chét ¢ hoat tinh sinh hoc, c6 kha ning khang oxy hoa va khang
khuan nhu tannin va pholyphenol tong [1]. Tuy nhién, ngudn phu pham nay chwa duoc tan
dung trong coéng nghiép thuc phdm ma moi chi duoc xir 1y 1am phan bon, thuc in gia suc
hoac thai ra ngoai moi truong.

Céc hop chit polyphenol va anthocyanin c6 nhiéu trong thuc vat va dong vai tro hét suc
quan trong nhu tao mau sic dic trung, bao vé thuc vat khoi nhitng tac nhan xam hai cua con
tring, bao vé luc lap khoi tac dong bat loi cua 4nh sang, sy oxy héa va tac dung cua tia cuc
tim. V& y hoc, polyphenol va anthocyanin 1a mét trong nhitng hop chét ty nhién c6 nhiéu tac
dung nhu chdng oxy héa manh, hoic chong oxy hoa cac san pham thyc pham, han ché sy
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suy giam sirc dé khang, khang viém, khang khuan, chéng di ang, chéng ldo hoa va mot s6
bénh lién quan dén ung thu [2-4].

Qua trinh trich ly cdc hop chat khang oxy hoa tur thuc vat bang phuong phap truyen
thdng thuong ton nhiéu thoi gian nhung hiéu suat thu hdi khong cao. Pé nang cao hiéu suat
trich ly cac hop chat khang oxy hoa, nhiéu nghién ctru da sir dung cac phuong phap trich ly
truyén thong co song siéu 4m hd trg. Phuong phap nay c6 wu diém vuot troi nhu thoi gian
trich ly ngan, dé thyc hién, khong gy 6 nhiém méi truong. Ky thuat siéu am da @ng dung
rong rai trén nhiéu nguyén liéu dé thu nhan polyphenol va anthocyanin nhu vé nho, qua viét
quat, cai bap d6 [5-7]. Tuy nhién, viéc xu 1y siéu am trich polyphenol va anthocyanin tir vo
chanh day tim chua dugc nghién ctru. Vi vy, nghién ciru nay tién hanh khao sat va danh gia
tac dong cua song siéu 4m dén kha nang trich ly cac hop Chat Jpolyphenol va anthocyanin
trong vo chanh day tim. Nghién ctru tap trung khao sat cac yéu té cong nghé nhu: Loai dung
mdi, ty 1€ dung moi/nudc, thoi gian siéu 4m, mat d6 nang luong siéu am. Tur do, tao co s&
khoa hoc cho viéc nghién ctru cac diéu kién tdi uu qua trinh trich ly pholyphenol va
anthocyanin co su hd tro ciia song siéu 4m nham nang cao gia tri ciia qua chanh day tim va
giam 6 nhiém moi truong do vo chanh day tim gy ra.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat li¢u
Nguyén liéu chinh: Vo6 chanh day tim (Hinh 1) dugc tach ra tir qua chanh day tim

(Passiflora incarnate) trong tai Viét Nam, 1am sach, siy kho dén d6 4m 10%, nghién, ray dat
kich thudc tir <2 mm.

Hinh 1. V6 chanh day tim

Hoba chat; Ethanol, methanol, acetone, HCI, KCI, natri acetat, thuéc thf;: Folin-Ciocalteu
0,1N, Na,COs 7,5% (Xilong, Trung Quac), acid gallic (Sigma), nudc cat 2 lan.

Thiét bi: May siéu am UP100H (Hielscher, Dirc), may sdy d6i luu (Truong Dai hoc
Nong lam Thanh pho H6 Chi Minh), may hap thu quang pho V730 (Jasco, Nhat Ban), may
ly tam Z206A (Hermale, Dtrc).

Céc dung cu: Binh tam giac, binh dinh mic, nhiét ké, pipet. ..
2.2. Quy trinh trich ly

Cén 1,5 g bot chanh day kho (d0 am 10%) cho vao cdc thiy tinh 100 mL , b6 sung
30 mL dung méi, trich ly ¢ nhiét do thuong. Cac yeu to khao sat bao gom: loai dung moi, ty

I¢ dung moéi/nudc, thoi gian si€u am, mat d§ nang luong siéu am, ty I¢ nguyén liéu/dung moi

67



Nguyén Binh Ding, Vi Thi Hwong, Lé Trung Thién, Hoang Quang Binh, H6 Nam Chién

thay doi theo timg thi nghiém. Sau khi trich, hdn hop s& dugc ly tam Vi toc do 5000
vong/phut trong thoi gian 5 phut bang thi€t bi ly tdm. Sau do, tien hanh loc bang giay loc dé
loai bo phan ba con lan trong dich chiét va xac dinh ham lugng polyphenol va anthocyanin.

2.2. B4 tri thi nghiém

Trong nghién ctru ndy, cac yéu té duoc khao sat bang phuong phap don yéu t6. Cu thé,
céc yéu té duoc lan lugt khao sat doc 1ap. Khi mot yéu td duoc khao sat thi cac yéu té con lai
s& duoc ¢ dinh & mot mie duoc lya chon. Céc thi nghiém duogc lap lai 3 1an. Chi tiéu danh
gia lugng polyphenol va anthocyanin c6 trong dich trich. Cac yéu t duoc khao sét 1a:

- Khao sat anh huong cua dung moi: Loai dung méi (methanol/nude, ethanol/nudc,
acetone/nudc (ty 1€ 1:1) va nudce) va ty 1€ dung moi/nude (25/75, 50/50, 75/25, 100/0 (viv)).
Céac thi nghiém thuc hién tai nhiét do phong, thoi gian 60 phat va khudy véi toc do
60 vong/phut.

- Khao sat anh hudng cia xi 1y siéu am: thoi gian siéu am (5-20 phat, budc nhay
5 phat), mat do nang lugng siéu am (1-2,5 W/g, budc nhay 0,5 W/g), ty I¢ nguyén li¢u/hé
dung méi (1:10; 1:15; 1:20; 1:25; 1:30 (g/mL)). Céc thi nghiém thuc hién tai nhiét d6 phong.

2.3. Phuong phap phén tich

2.3.1. Phurong phdp phén tich ham lirong polyphenol tong sé

Ham luong polyphenol tong s6 cua dich chiét dugc xac dinh bang phuong phap Folin-
Cocialteu (Singleton va Rossi, 1965) [8], cu thé nhu sau:

Lay 1 mL mau da duoc pha loang thém vao 2,5 mL dung dich Folin-Ciocalteu 0,1N, cho
4 phut. Sau d6, thém 2 mL dung dich Na,COs 7,5%. Sau khi 0 & nhiét do phong (23-25 °C)
trong 120 phut, ¢ hap thu cua hdn hop duoc do bang mdy quang phé V730 (Jasco, Nhat
Ban) tai budc song 760 nm. Acid galic dugc st dung dé xay dung duong chuan va két qua
dugc biéu thi bang mg acid galic twong dwong luong acid galic (GEA) trén 1 g chat kho
(mg GEA/g DW).

2.3.2. Phuong phdp xdc dinh ham lwong anthocyanin

Ham lirong anthocyanincua dich chiét dicoe xdc dinh bang phirong phdp pH vi sai [9].
- Tai pH 1, cac anthocyanin tn tai & dang oxonium hoic flavylium c6 d hap thu cuc dai.

- Tai pH 4,5 chung ¢ dang carbinol khong mau. Do do hip thu cuc dgi cua 2 mau &
pH 1 va pH 4,5 tai budc song cia do hap thu cuc dai 515 nm, so véi d6 hap thu tai budc
song 700 nm (d¢ duc ciia mau).

Luong anthocyanin theo % chat khé dwoc tinh bang cong thirc
c( DW) AMkV 100%
- X
mg/g e.L.m.(100 — W).10 -2 0

Trong do:
A: d¢ hap thu cta anthocyanin (don vi Abs)
A = (As20 pH 1)~ A700 (pH 1)) — (As20 (pH 4.5~ A700 (pH 4.5))
VGi: Asao ot 1: pH 45): DO hap thu cuc dai tai budc song 520 nm ¢ pH 1 va pH 4,5.
A700 (oH 1; pH 4,5): DO hép thu cyc dai tai bude song 700 nm & pH 1 va pH 4,5.
a: Ham luong anthocyanin (mg/L).
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M: Khéi lugng phén tir cia anthocyanin, dugc biéu dién qua cyanidin 3-glucoside
(449,2 g/mol),

e: Hé s6 hap thu phan tir (25.740 L. mol™.cm™ tai A = 520 nm),
I: Chiéu day cuvet (1 cm),

V: Thé tich dich chiét (L),

k: 6 pha lodng (5, 10, 20, ...),

m: khéi lugng mau phan tich (g),

W: Do am cia mau (%).

2.4. Phwong phap xir 1y s6 liéu

Tat ca cac thi nghiém dwoc bd tri 13p lai 3 1an dé dam bao tién hanh phan tich Anova.
S6 liéu dugc phan tich Anova bang phan mém xir 1y s6 liéu thong ké chuyén dung JMP 10.0.
Kiém dinh Student’s dugc thuc hién dé danh gia mirc do khac biét co y nghia giita cac gia tri
V&I mirc y nghia p < 0,05.

3. KET QUA VA THAO LUAN
3.1. Anh huéng cia cac loai dung méi dén lwong polyphenol va anthocyanin thu dwgc

Trong ky thuat trich ly ran — long, viéc lua chon dung mdi phu hop 1a rt quan trong, c6
tinh chat quyét dinh dén hiéu suit qua trinh trich ly. Hiéu suat cua qua trinh trich ly phu
thudc vao do phan cuc ciua dung moi va ban chit cia hop chit can trich ly. Polyphenol va
anthocyanin von co cac goc hydrocarbon ky nudc, chi tan tét trong cac dung méi hitu co, tuy
nhién né lai c6 cac nhom chirc polyphenol phéan cuc tan tét trong dung méi phan cuc. Do do,
chiét polyphenol va anthocyanin phai ding hé dung méi gdm: dung méi hitu co va mot chat
phan cyc (thuong 1a nuéc). O khao sit nay, cac dung moi gém: methanol/nudc;
acetone/nudc; ethanol/ nudc (V/V) véi ty 1é 50/50 va nude duoc lya chon dé trich ly. Két qua
khao sat anh huéng cua hé dung méi dén lugng polyphenol va anthocyanin duoc thé hién ¢
Bang 1.

Bang 1. Két qua khao sat anh huong cua hé dung moi dén ham lugng polyphenol va anthocyanin

I - s
Methanol/nuéc (50/50) 17,23%+ 0,035 2,38"+ 0,067
Ethanol/nudce (50/50) 17,25+ 0,028 2,59%+ 0,062
Acetol/nuéc (50/50) 17,287+ 0,056 2,65% + 0,060
Nudc 12,05°+ 0,017 1,49° + 0,095

a,b.c:

thé hién su khdc biét c6 y nghia thong ké ¢ dg tin cdy 95%.

Két qua cho thay, khi trich ly nguyén liéu trong ciing mot diéu kién thoi gian, nhiét do
thi lugng polyphenol trich ly thu dugc khi st dung 3 hé dung modi methanol/nudc,
ethanol/nuéce, acetol/nudc cao hon dung méi nudc va khac biét khong c6 ¥ nghia thong ké
trong khoang tin cay 95%. Trong khi d6, lugng polyphenol thu dugc tir qua trinh trich ly st
dung dung méi nudc 1a nho nhat va khac biét co ¥ nghia thong ké trong khoang tin cay 95%.
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Qua trinh trich ly st dung dung moi 1a nudc (c6 d phan cuc manh hon ethanol,
methanol va acetone), ngoai polyphenol duoc trich ly s& 16i cuén thém nhiéu hop chat dai
phan tir khac nhu: polysaccharide, protein... vao trong dich chiét, giy anh huong dén do
chinh xac cua cac phép kiém dinh ham lugng cua polyphenol [10]. Ngoai ra, nhom tac gia
Lapornik et al. (2005) ciing cho rang nguyén nhan dich trich ly bang nude khong tao ra duoc
hiéu qua trich ly polyphenol nhu mong muén vi trong dich chiét con cé sy tham gia hoat
dong cua cac enzyme polyphenol oxidase, lam giam ham lugng cling nhu hoat tinh cac hop
chat polyphenol, hoat dong ctia cac enzyme nay chi bi trc ché khi sir dung céc dung méi hitu
co cho trich ly [11]. Nhu véy, dung méi thich hop dé trich ly polyphenol trong trudong hop
nay la 3 loai dung mdi ethanol, methanol va acetone. Tuy nhién, khi so sanh vé ham lugng
anthocyanin thu duoc cia 4 loai dung moéi ethanol, methanol, acetone va nudc thi lai ¢o su
khac biét c6 y nghia thong ké trong khoang tin cay 95%. Trong d6, ham lwong anthocyanin
dugc trich ly tir dung moi acetone va ethanol cho két qua cao va khong khac biét c6 y nghia
thdng ké trong khoang tin cay 95%. Vi vy, dung méi ethanol duoc lya chon dé khao sat qua
trinh trich ly tiép theo do ethanol an toan hon acetone.

3.2. Anh hwéng cia ty 1é dung méi/nwéc dén lwong polyphenol va anthocyanin thu dwogc

. Trong qua trinh trich ly, mirc d6 hoa tan cta hop chat can trich ly phu thudc rat 16n vao
nong do dung moi (ty Ié dung méi/nudc). Trong nghién clru nay, ty 1€ dung mdi/nusce thay
doi véi ty 1€ lan lugt 1a 25/75; 50/50; 100/0. Két qua dugc thé hién trong Hinh 2.

Anh huong cua ty 18 ethanol/nudc dén luong polyphenol c6 su khac biét c6 y nghia
giita cac murc. Khi ty 18 ethanol/nuéc tang tir 25/75 dén 50/50 thi lugng polyphenol thu dugc
tang tr 15,28 mg GAE/g DW dén 17,25 mg GAE/g DW. Tuy nhién, khi tiép tuc tang ty 1¢
ethanol/nude 1én 75/25 va 100/0 thi luong polyphenol thu dugc giam dan va thap nhat ¢ ty
1& 100/0 (3,84 mg GAE/g DW). Két qua khao sat nay phu hop v6i mot sb nghién cru trude
day. Theo tac gia Rostango et al. (2004), khi thém mét lugng nudc nhat dinh tir 30-40% vao
dung moi s€ cai thién duoc hi¢u qua trich ly polyphenol vi trong nguyén liéu thuc vat c6 rat
nhiéu loai polyphenol, trong d6 cac hop chat chtra nhiéu nhom hydroxyl va gbe duong trong
phan tir s€ rat wa nude nén ching tan t6t trong nudc hon 14 trong dung méi hiru co nguyén
chat [12]. Nhung néu tang ham Iuong nude qua muce (trén 60%) s& lam giam hiéu qua trich ly vi
mot s6 hop cht polyphenol pho bién khac nhu isoflavone, flavanone va céc flavone ¢6 s6 luong
methoxyl cao déu 1a nhitng chat phan cuc yéu, tan tét trong cac dung méi phan cuc yéu [13].
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Hinh 2. Anh huong cua ty Ié ethanol/nuéc dén luong polyphenol va anthocyanin ¢é trong dich trich

Bén canh d6, ty 1¢ ethanol/nudc ciing anh huéng rat nhiéu dén luong anthocyanin thu
dugce, sw anh hudng nay c6 ¥ nghia v6i p < 0,05. Khi tang ty 1& 25/75 dén 75/25 thi lugng
anthocyanin thu dugc tang tir 1,98 1én 2,57 mg/g DW va ham lugng anthocyanin gidm xuong
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0,58 mg/g DW & ty 1&¢ 100/0. V6i muc tiéu la trich ly duoc nhiéu anthocyanin nhét, ty 18
ethanol/nudc (75/25) dugc lya chon dé tién hanh khao sat qua trinh trich ly tiép theo.

3.3. Anh huéng cia thoi gian siéu 4m dén dén hrgng polyphenol va anthocyanin thu dwoc

Thoi gian siéu am ciing dong vai tro nhat dinh trong toan b qua trinh trich ly polyphenol
va anthocyanin, n6 khong chi anh huong dén hiéu sut trich ly ma con anh hudng dén chi phi
va dac biét 1a chat luong cua dich chiét [14, 15]. Cac méc thoi gian 5, 10, 15, 20 phut dwoc
lya chon dé khao sat. Cac yéu t6 ¢d dinh 1a ty I& ethanol/nuéc 1a 75/25, ty Ié dung
moi/nguyén licu 1a 1/20 (w/v), mat do ning lugng siéu am 1a 2,00 W/g. Anh huong cua thoi
gian siéu 4m (phat) dén kha nang thu hdi lwong polyphenol va anthocyanin dugc thé hign &
Hinh 3.

Két qua phan tich phuong sai (Anova) cho thay c6 su khac khau vé mat thong ké
(p < 0,05) giita cac nghiém thirc dbi véi ham luong polyphenol va anthocyanin thu hdi. Diéu
nay chung to rang sy thay doi thoi gian siéu 4m c6 anh huéng rd dén qua trinh pha vé té bao
thuc vat dé thu hdi polyphenol va anthocyanin.
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£ 11:00 E ,o - % k \ \\
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Hinh 3. Anh huong cia thoi gian siéu am dén lwong polyphenol
va anthocyanin ¢6 trong dich trich ly

Thoi gian siéu 4m anh huong rat Ion dén ham lugng polyphenol va anthocyanin thu
duoc. Khi tang thoi gian si€éu am tir 5 phit 1€n 10 phut thi ham lugng polyphenol tang 1&n tir
13,07 mg GAE/g dén 16,30 mg GAE/g va ham lugng anthocyanin ting tir 2,64 mg/g dén
3,1 mg/g. Tuy nhién, khi thoi gian xir 1y siéu am tiép tuc dugc ting 1én 16n hon 10 phut thi
polyphenol va anthocyanin lai giam xuéng. Nguyén nhan cia hién tuong trén 1a do khi ting
thoi gian xur 1y siéu 4m 1én thi lic nay thoi gian dé song siéu 4m tac dong dén thanh té bao
cang nhiéu va két qua 1a sb luong thanh t& bao bi pha hiy nhiéu hon. Do d6, ham luong
polyphenol va anthocyanin tang 1én. Tuy nhién, khi thoi gian xur Iy siéu &m dugc tang 1€n 16n
hon 10 phut thi ham lugng polyphenol va anthocyanin lai bi giam xudng. Diéu nay ching to
Viéc kéo dai thoi gian xir 1y si€u 4m khong chi gop phan lam ting kha ning pha huy thanh té
bao thyc vat ma séng siéu 4m con c6 tac dong dén cau trac polyphenol va anthocyanin cua
dich chiét 1am cho ham luong polyphenol va anthocyanin giam xuong. Do do, thoi gian xu ly
siéu 4m 1a 10 phut duoc lya chon dé tién hanh cac thi nghiém tiép theo.

3.4. Anh hwéng ciia mat d9 ning lwong siéu 4m dén lrong polyphenol va anthocyanin
thu dwoc

O thi nghiém nay, khao sat anh huong ciia mat dé nang lugng phat siéu am véi mat do
nang lugng khao sat 1 W/g; 1,5 W/g; 2 W/g va 2,5 W/g. Ty I¢ ethanol/nudc 1a 75/25 (v/v), ty
1€ nguyén liéu/dung moi 1a 1/20 (w/v), thoi gian siéu 4m 1a 10 phuat.
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Anh huong ciia mat 6 nang luong siéu am (W/g) dén qué trinh trich ly polyphenol va
anthocyanin duoc thé hién ¢ Hinh 4. Két qua phan tich phuong sai (Anova) cho thiy c6 su
khac khau vé mat thong ké (p < 0,05) giira cac nghiém thuc ddi véi luong polyphenol va
anthocyanin thu hdi. Diéu nay chung t6 mat d6 nang luong siéu &m c6 anh huong r6 dén qua
trinh pha v thanh té bao dé thu hdi lugng polyphenol va anthocyanin.
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Hinh 4. Anh huéng cua mat d6 ning luong siéu am (W/g)
deén luong polyphenol va anthocyanin c6 trong dich trich

Khi tding mat d6 nang luong si€u am tir 1 W/g 1én 2 W/g thi ham lugng polyphenol ting
tir 12,30 mg GAE/g DW dén 16,27 mg GAE/g DW va khi ting mat d6 niang lugng xir 1y siéu
am 1én 2,5 W/g thi luong polyphenol thu duoc lai giam xudng so vai xtr 1y siéu am & mat do
nang lugng 2 W/g. Tuy nhién, khi tding mat d¢ nang luong siéu am tr 1 W/g 1én 1,5 W/g thi
lwong anthocyanin thu duoc ting tir 2,78 mg/g DW dén 3,59 mg/g DW va khi tiép tuc ting
mat d6 nang lugng Xt 1y siéu am 1én 2 W/g thi lugng anthocyanin thu duogc lai giam xudng.
Piéu nay chuang t6 anthocyanin bi anh huong khi mat do nang lugng I6n hon 1,5 Wig.
Nguyén nhén cua cac hién tuong trén la do tac dung cua song siéu am, ciu triic t& bao bi pha
v mot phan gitip cac hop chat trong té bao dé dang thoat ra ngoai, trong d6 c6 polyphenol
1am cho lugng polyphenol va anthocyanin trong té bao thoat ra nhiéu hon [16]. Khi mat do
nang lugng xir 1y siéu 4m dugc ting 1én cao (> 2 W/g) thi ning lugng siéu am cao c6 thé
sinh ra gbc hydroxyl s& tac dong dén polyphenol, lam giam ham luong va hoat tinh khang
oxy hoéa cua chung [17, 18]. Vi vay, mat d0 ndng luong siéu am 1,5 W/g (45 W/30 g) duogc
lya chon dé tién hanh cac thi nghiém tiép theo.

3.5. Anh hwéng cia ty 1é nguyén liéu/dung méi dén lweng polyphenol va anthocyanin
thu dwgc

Nhin chung, ty 1¢ dung méi 16n c6 thé hoa tan, trich ly duoc cac thanh phan hiéu qua
hon, dan t¢i tang cuong san lugng khai thac. Tuy nhién, diéu nay sé gay ra su lang phi dung
mdi cling nhu lang phi cdc chi phi lién quan. Mt khéc, ty 1¢ dung méi nho dan dén san
lwong khai thac thip hon. Do do, su lua chon ty 18 nguyén liéu/dung méi 1a rat quan trong.
Trong nghién ciru nay, qua trinh xir Iy siéu am vai ty 1¢ nguyén liéu/dung moi (w/v) thay doi
tir 1/10 dén 1/30. Dung mdi st dung & déy la ethanol/nuéc (75/25), thoi gian xir 1y siéu am
dugc ¢b dinh 13 10 phat va mat do nang lwong ¢ dinh 1a 1,5 W/g. Anh huéng cua ty 16
nguyén li¢u/dung méi dén lugng polyphenol va anthocyanin dwgc thé hién ¢ Hinh 5.
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Hinh 5. Anh huong cua ty 1¢ nguyén liéu/dung moi
dén luong polyphenol va anthocyanin cé trong dich trich

Anh huong cua ty 16 nguyén liéu/dung méi trong dich xir 1y siéu 4m dén lugng
polyphenol thu dugc c6 su khac biét gitta cac mac, nhung sy khac biét khong co y nghia gitra
ty 18 1/20 va 1/30. Luong polyphenol thu dugc cao nhat tai ty 1& 1/25 (13,74 mg GAE/g DW) va
thip nhat ¢ 1/10 (12,09 mg GAE/g DW). Anh huong cua ty 1é nguyén liéu/dung modi trong
dich xir Iy siéu am dén lwong anthocyanin thu duoc co su khac biét co y nghia giita cac muc,
ham luong anthocyanin thu duoc cao nhat tai ty & 1/20 (3,59 mg/g DW) va thap nhat ¢ 1/10
(2,04 mg/g DW).

C6 dugc két qua nhu vay 1a do khi lugng dung méi/nudce cang 16n thi lugng polyphenol
thu dwoc cang cao vi tao ra duoc su chénh léch ndng do can thiét gitra bén trong va bén
ngoai moi truong, tic 1a ludn c6 dong luc cho qua trinh. Bén canh do6, khi ty & dung
moi/nuéc giam s& lam han ché sy bdc hoi chat long, giam sy hinh thanh cac bong bong khi.
Vi su thiéu hut chét long, cac bong bong khong duoc nhan 1én va hién tuong sui béng chi
xay ra xung quanh dau do cua thiét b siéu 4m dan téi hiéu qua siéu am bj giam [19].

Két qua thu duoc tir thi nghiém nay khong ¢6 sy khac biét nhiéu so vai két qua khao sat
ty 1€ nguyén liéu/dung moi cua cdc tac gia He et al. (2016) khi nghién ctu chiét xuat
anthocyanin va phenolics tong tir b ctia qua viét quat trong san XUt ruou vang véi su hd trg
ctia song siéu am (UAE) da xac dinh ty 18 chét long va rén 1a 21,70 mL/g [6] va Zhu et al.
(2016) khi nghién ctru vé ty & nguyén liéu/dung moi dé trich anthocyanin va polyphenol tir
khoai loang tim 1a 1/20 [20]. Do dé, ty 18 nguyén liéu/dung mdi phu hop nhat dé tién hanh
qua trinh trich ly 1a 1/20 (w/v).

4. KET LUAN

Nghién ctru ndy cho thiy ndng do con, ty 1& nguyén lidu/dung mdi, thoi gian siéu am,
mat do ning luong co anh huéng dén luong polyphenol va anthocyanin thu nhan. Két qua
khao sat cho thay, & ty 1¢ ethanol/nuéc 75/25, ty 1 nguyén liéu/dung moi 1/20, thoi gian siéu
am 10 phat, mat d6 nang luong siéu am 1,5 W/g s& thu dugc luong polyphenol 1a 13,41 mg
GAE/g DW va anthocyanin la 3,59 mg/g DW. Ham luong anthocyanin tang 39,1% so vdi
mau khong tng dung siéu am.

73



Nguyén Binh Ding, Vi Thi Hwong, Lé Trung Thién, Hoang Quang Binh, H6 Nam Chién

10.

11.

12.

13.

14.

15.

16.

TAI LIEU THAM KHAO

Salgado J. M., Bombarde T. A. D., Mansi D. N., Piedade S. M. D.S., Meletti L. M.
M. - Effects of different concentrations of passion fruit peel (Passiflora edulis) on the
glicemic control in diabetic rat, Cieenc. Techno.Aliment 30 (3) (2010) 784-789.

Jin D. and Russell J. M. - Plant phenolic: Extraction, analysis and their antioxidant
and anticancer properties, Molecules 15 (10) (2010) 7313-7352.

Popovi¢ D., Buki¢ D., Kati¢ V., Jovi¢ Z., Jovi¢ M., Lali¢ J., Golubovi¢ 1., Stojanovi¢
S., Ulrih N.P., Stankovi¢ M., Sokolovi¢ D. - Antioxidant and proapoptotic effects of
anthocyanins from bilberry extract in rats exposed to hepatotoxic effects of carbon
tetrachloride, Life Sciences 157 (2016) (168-177).

Cisowska A., Wojnicz D., Hendrich A. B. - Anthocyanins as antimicrobial agents of
natural plant origin, Natural Product Communications 6 (1) (2011) 149-156.

Ghafoor K., Choi Y.H. - Optimization of ultrasound assisted extraction of phenolic
compounds and antioxidants from grape peel through response surface methodology,
Journal of the Korean Society for Applied Biological Chemistry 52 (3) (2009) 295-300.

He B., Zhang L.L., Yue X.Y., Liang J., Jiang J., Gao X.L., Yue P.X. - Optimization
of ultrasound-assisted extraction of phenolic compounds and anthocyanin from
blueberry (Vaccinium ashei) wine pomace, Food Chemistry 204 (2016) 70-76.

Ravanfar Raheleh, Tamadon Mohammad A., Niakousari Mehrdad. - Optimization of
ultrasound assisted extraction of anthocyanin from red cabbage using Taguchi design
method, Journal of Food Science and Technology 52 (12) (2015) 8140-8147.

Singleton V.L., Rossi J.A. - Colorimetry of total phenolics with phosphomolybdic-
phosphotungstic acid reagents, American Journal of Enology and Viticulture 16 (3)
(1965) 144-158.

Gabriela S., Simona L., Constanta S., and Sabina Z. - Spectrophotometric study on
stability of anthocyanin extracts from black grapes skins, Ovidius University Annals
of Chemistry 21(1) (2010) 101-104.

Rostagno M.A., Palma M., Barroso C.G. - Ultrasound-assisted extraction of soy
isoflavones, Journal of Chromatography A 1012 (2) (2003) 119-128.

Lapornik B., Prosek M., & Wondra A.G. - Comparison of extracts prepared from
plant by-products using different solvents and extraction time, Journal of Food
Engineering 71 (2) (2005) 214-222.

Rostagno M.A., Palma M., Barroso C.G. - Pressurized liquid extraction of
isoflavones from soybeans, Analytica Chimica Acta 522 (2) (2004) 169-177.

Bradshaw M.P., Prenzler P.D., Scollary G. R. - Ascorbic acid-induced browning of
(+)-catechin in a model wine system, Journal of Agricutural and Food Chemistry 49 (2)
(2001) 934-939.

Naczk M., Shahidi F. - Extraction and analysis of phenolics in food, Journal of
Chromatography A 1054 (1-2) (2004) 95-111.

Perva-Uzunalic A., Skerget M., Knez Z., Weinreich B., Otto F., Gruner S. -
Extraction of active ingredients from green tea (Camellia sinensis): Extraction
efficiency of major catechins and cafeine, Food Chemistry 96 (4) (2006) 597-605.

Charles D. J. - Antioxidant properties of spices, herbs and other sources: Springer
Science & Business Media, 2012.

74


https://www.ncbi.nlm.nih.gov/pubmed/?term=Popovi%C4%87%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27312419
https://www.ncbi.nlm.nih.gov/pubmed/?term=%C4%90uki%C4%87%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27312419
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kati%C4%87%20V%5BAuthor%5D&cauthor=true&cauthor_uid=27312419
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jovi%C4%87%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=27312419
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jovi%C4%87%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27312419
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lali%C4%87%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27312419
https://www.ncbi.nlm.nih.gov/pubmed/?term=Golubovi%C4%87%20I%5BAuthor%5D&cauthor=true&cauthor_uid=27312419
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stojanovi%C4%87%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27312419
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stojanovi%C4%87%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27312419
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ulrih%20NP%5BAuthor%5D&cauthor=true&cauthor_uid=27312419
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stankovi%C4%87%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27312419
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sokolovi%C4%87%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27312419

Anh hudng cia xi ly siéu 4&m dén kha néng trich ly hop chét polyphenol va anthocyanin...

17. Mason T. J., and Lorimer J. P.- Applied sonochemistry - the uses of power ultrasound
in chemistry and processing, Wiley-VCH Verlag, Weinheim, 2002, 1-48.

18. Vo D. H., and Le V. V. M. - Optimization of ultrasonic treatment of rose myrtle mash
in the extraction of juice with high antioxidant level, International Food Research
Journal 21 (6) (2014) 2331-2335.

19. Show K.Y., Mao T., Lee D.J. - Optimization of sludge disruption by sonication,
Water Research 41 (20) 4741-4747.

20. Zhu Z., Guan Q., Guo Y., He J., Liu G,, Li S., Barba F. J., and Jaffrin M. Y.- Green
ultrasound-assisted extraction of anthocyanin and phenolic compounds from purple
sweet potato using response surface methodology, International Agrophysics 30 (1)
(2016) 113-122.

ABSTRACT

EFFECTS OF ULTRASOUND TREATMENT ON EXTRACTION OF POLYPHENOLS
AND ANTHOCYANINS FROM PASSION FRUIT (Passiflora incarnate) PEELS

Nguyen Dinh Dung"?, Vu Thi Huong®,

Le Trung Thien*", Hoang Quang Binh? Ho Nam Chien?
'Ho Chi Minh City University of Food Industry

Nong Lam University - Ho Chi Minh City

*Email: le.trungthien@hcmuaf.edu.vn

Passion fruit peels are considered as food production industry’s by-products peeled
from the passion fruits during the processing. This study was carried out to evaluate the
effects of ultrasound treatment on polyphenol and anthocyanin extraction from passion fruit
peels. The factors influencing the extraction process included type of solvent, solvent to
water ratio, time of ultrasound treatment, ultrasound energy density, and ratio of material to
solvent system. The polyphenol content and anthocyanin concentration were determined
using the Folin-Ciocalteu method and pH differential method, respectively. The results show
that using the ethanol, ethanol to water ratio of 75/25 (v/v), 10 minutes of ultrasound
treatment, ultrasound energy density 1,5 (W/g), and material to solvent ratio of 1/20 (w/v)
gave the highest content of polyphenols (13.41 (mg GAE/g DW)) and anthocyanins
(3.59 (mg/g DW)). These findings prodive a comprehensive information of factors affecting
the ultrasound-assisted extraction of polyphenols and anthocyanins from passion fruit peels,
improve the quality of passion fruits and reduce the environmental pollution caused by
passion fruit peels.

Keywords: Passion fruit, Passiflora incarnate, polyphenol, anthocyanin, ultrasound.
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