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TOM TAT

Qua diéu, mot phu phém cuiia nganh ché bién hat diéu, da duoc chirng minh chira nhiéu
hop chét phenolic va chat chong oxy hoa. Muyc tiéu ctia nghién ctru ndy nham xac dinh cac
diéu kién trich ly thich hop dé thu dugc dich chiét tir bot qua diéu c6 ham lugng catechin tong
(TCC) va ham lugng phenolic tong (TPC) cao nhat bang phuong phap trich Iy c6 hd tro cia
song siéu am va enzyme Pectinex Ultra SP-L, tir d6 san xuét bot sdy phun tir dich chiét bang
phuong phap siy phun. Két qua cho thay cac diéu kién thich hop bao gom ti 1& bot qua diéu
va nude 1a 1:30 (w/v), thoi gian siéu 4m 1a 60 phat, ndng d6 enzyme 1a 3,0% (v/w) va thoi
gian 1 14 90 phut. O cac diéu kién thich hop trén, dich chiét thu duoc c6 TPC 1a 1,06 + 0,05
(mg CE/g mau kho) va TCC 14 5,64 + 0,18 (mg GAE/g miu kho). Bot say phun tir dich chiét
sau sdy phun ¢ d6 hoa tan 1 41,1 + 1,8%, TPC 1a 1,55 + + 0,05 (mg GAE/g bot kho), catechin
téng 120,76 + 0,03 (mg CE/g bot kho), va kha nang khur goc tu do 2,2-diphenyl-1-picrylhydrazyl
(DPPH) 13 41,1 + 0,2%. Theo két qua thu dugc, bot say phun tir dich chiét qua diéu co thé
dugc str dung nhu mot thue phdm chire ning tdt cho strc khoé.

Tir khoa: Qua diéu, siy phun, ham luong catechin téng, ham luong phenolic tong, kha ning
khir goc DPPH.

1. MO PAU

Cay diéu (Anacardium occidentale L.) c6 ngudn gdc tir Brazil, va duoc trong phd bién &
Nam My [1]. O Viét Nam, cay diéu duoc trong nhiéu & khu vyuc Pong Nam Bo va Tay Nguyén
[2]. Theo FAO, Viét Nam di trg thanh nudc din dau thé gidi vé ché bién va xuat khau hat dléu
trong thap ky qua. Qua diéu (cashew apple) 1a qua chin gid cua cay diéu, déy la phan cudng
trén dinh qua diéu c6 hinh trai 18. Miac du chiém 90% khéi lwong, qua didu duoc xem 14 san
pham phu va hau hét bi bo di trong qua trinh ché bién hat diéu. Trong khi d6, qua diéu c6 chira
cac hop chit co gia tri bao gdm duong khir (fructose va glucose), cac vitamin nhom B, khoang
chat, acid amin ciing nhu cac hop chét phenolic [3]. San phdm lam tir qua diéu chua duoc
nhiéu nguoi tiéu ding biét dén trén thi truong do tinh chat va dé hu hong do cac hop chét
phenolic trong dich chiét qua diéu d& bj ooxy hoa cling nhu ham lugng nudce cao (85-90%).
Flava-3-ols, hay catechin, 13 mét hop chat flavanol thuéc nhém phenolic dugc tim thdy pho
bién trong 14 tra xanh, c6 kha ning chong oxy héa cao va dugc dung dé phong ngira va diéu
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tri mot s6 bénh ung thu va 1am cham qua trinh 130 hod. C6 thé nhan thiy qua diéu 1a nguon
nguyén liéu tiém ning dé thu nhan cac hoat chit sinh hoc tmg dung vao trong thyc phim va
san xuét cac san pham thuc phém chire nang. Diéu nay gop phan lam giam thiéu 6 nhiém moi
truong, tdn dung dugc ngudn phu pham dé thu nhan va tao ra cac san pham c6 gi tri. Bén
canh do6 cling gop phan lam giam thiéu 6 nhiém méi trudng ciing nhu ting gia tri kinh té cho
cong nghiép ché bién didu. Hién nay, nhiéu phuong phap trich ly cac hop chat ty nhién c6 hoat
tinh sinh hoc dugc str dung nhu phuong phap trich ly bang dung méi, phuong phép trich ly c6
hd tro vi séng, song siéu &m hoic str dung cac loai enzyme khac nhau. Trong d6, phuong phap
trich ly ¢6 hd trg siéu am va enzyme dd dwoc tmg dung rat rong rdi do day 1a phuong phap
cong nghé chiét xuat xanh, an toan va hiéu qué hon so v6i cac phuong phap khac.

Say phun 1& mdt trong nhimg k§ thuat sdy dugc ung dung phd bién trong ‘nganh cong
ngh¢ thuc pham hién nay. Say phun la mét qua trinh tuong tac cua nhiéu thong sd cong nghe,
cac yéu to nay anh huong dén chat 1u'0ng cudi cung cua san pham [4]. Qua trinh say phun co
thé tao ra chat lwong san pham cudi ciing c6 hoat do nuéc thap, giam trong lugng, thudn tién
cho qua trinh luu trlt va vén chuyén. Cac tinh chit héa 1y chu y€u cua san pham cudi cing phu
thugc vao cac yéu té dau vao nhu nhiét do dau vao, téc d6 dong khi, tdc d6 dong nhap liéu,
téc do phun, loai chat mang va ndng d6 cua chung. Siy phun thuong duoc lya chon vi né c6
thé xir 1y vat liéu rat nhanh dong thoi kiém soat tuong dbi sy phan bd kich thude hat [5].
Nghién ctru nay nham xéac dinh diéu kién chiét xuat vdi hd tro sidu 4m va enzyme Pectinex
Ultra SP-L dé thu duoc ham luong catechin va phenolic tong cao nhét va sdy phun tao bot tir
qua diéu.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CU'U
2.1. Vit liéu nghién ciru va héa chit

Qua diéu (cashew apple) duoc thu hai tir tinh Binh Phudc, Viét Nam. Cac hoa chét phan
tich bao gdm acid sulfuric (H.SO,), vanillin, Folin Ciocalteu, natri cacbonat, ethanol, acid
gallic, acid sunfuric, catechin va methanol 1a cac san pham thwong mai dwoc san xuét tir hing
Sigma. Pectinex Ultra SP-L (s6 CAS: 9032-75-1) duoc sir dung trong nghién ciru nay duoc
mua tir Novozymes, Pan Mach. Piéu kién hoat dong tdi thich cua enzyme dugc bdo céo trong
khoang 40 °C - 60 °C [5].

Hinh 1. Qua diéu sau khi rira sach.

2.2. Chuén bi nguyén liéu

Sau khi thu hoach, qua diéu duoc sang loc dé dam bao do chin cling nhu khong sau bénh
hay dép nat. Sau d6, nguyén liéu duoc rira dé loai bo bui ban trén bé mit. Qua diéu dugc cat
thanh miéng c6 kich thudc khoang 3 cm va sdy khé trong ti sdy & nhiét do 50 °C cho dén khi
dat 46 4m 10%. Cudi cung, qua diéu kho duoc xay thanh bot min, loc qua ray 500 um va duoc
cho vao thi zip, bao quan trong binh hat 4m & nhiét dd méi truong
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Hinh 2. Qua diéu sau khi sy kho Hinh 3. Bot qua diéu sir dung trong nghién ciru
2.3. Trich ly dich chiét tir bdt qua diéu véi sw hd tro ciia siéu am va enzyme
2.3.1. Xdc dinh ty 1é thich hop giita mdu va dung moi

Can khoang 1 g bot qua diéu cho vao dng nghiém va tron voi nude. Ty 18 tron mau-nude
duoc sir dung voi cac ty 1& khac nhau (1:10, 1:20, 1:30, 1:40 g/mL). Sau khi tron, hon hop
dugc dua vao siéu am ¢ 50 °C trong 60 phut. Enzyme Pectinex 2% dugc thém vao va u trong
bé 6n nhiét & 50 °C trong 60 phut. Sau khi 1, enzyme bi v6 hoat bang cach dun néng dung
dich & 90 °C trong 5 phdt. Sau d6, mau duoc ly tim & tbe do 4000 vong/phut trong 15 phdt,
thu dugc pha 16ng. Ham luong catechin tong va ham lugng phenolic tong duoc xac dinh 14 co
s& dé ghi nhan ty 1 tron giita mau va dung moi 1 phu hop nhét.

2.3.2. Xdc dinh thoi gian siéu am thich hop

Can khoang 1 g bdt qua didu cho vao dng nghiém va tron voi nude theo két qua thu duge
t6t nhat & muyc 2.3.1. Hon hop duoc dua vao siéu am & 50 °C trong thoi gian khac nhau (40,
50, 60, 70 phut). Nong do enzyme Pectinex 2% duoc thém vao va i trong nudc & nhiét do i
thich ctia enzyme 1a 50 °C trong 60 phat. Sau khi 0, v hoat enzyme bang cach dun néng dung
dich & 90 °C trong 5 phut. Sau d6, mau duoc ly tim & téc dd 4000 vong/phut trong 15 phut,
thu duoc pha 16ng. Ham luong catechin tong va ham lugng phenolic tong duoc xac dinh 1a co
s& dé ghi nhan thoi gian siéu am 1a phu hop nhat.

2.3.3. Xdc dinh nong dg enzyme thich hop

Can khoang 1 g bot qua diéu cho vao dng nghiém va tron v6i nude theo ty 1& thu duge
tdt nhat & muc 2.3.1. Hon hop dugc dua vao si€u am ¢ 50 °C vai thoi gian t5t nhat theo muc
2.3.2. Néng dd enzyme Pectinex véi n6ng d6 khac nhau (1, 2, 3, 4%) dugc thém vao va u trong
nude & 50 °C trong 60 phat. Sau khi 1, enzyme bi v6 hoat bang cach dun néng dung dich &
nhiét d6 90 °C trong 5 phut. Cubi cing, mau duoc ly tim & tc do 4000 vong/pht trong 15
phut, thu dugc pha l1ong. Ham luong catechin tong va ham lugng phenolic tong dugc xac dinh
1a co s dé ghi nhan ndng do enzyme bd sung 1a pht hop nhit.

2.3.4. Xdac dinh thoi gian u thich hop

Can khoang 1 g bot diéu cho vao ong ly tm va tron voi nude theo ty 1é thu duge tét nhét
& muc 2.3.1. Hon hop duge dua vao siéu am & 50 °C véi thoi gian tdt nhét theo muc 2.3.2.
Nong do enzyme Pectinex dugc bo sung theo két qua thu duoe & muc 2.3.3 va G trong nude &
50 °C cho thoi gian khac nhau (30, 60, 90, 120 phit). Sau khi 1, enzyme bi v6 hoat bang cach
dun néng dung dich & 90 °C trong 5 phut. Mau dugc ly tim & tbc ¢ 4000 vong/pht trong 15
phut dé thu thap pha long. Ham lugng catechin tong va ham luong phenolic tong duogc xac
dinh 12 co s& dé ghi nhan thoi gian u 13 phi hop nhét.
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2.4. Sy phun dich chiét qua diéu

Diéu kién sdy phun (SD06-Labplant, UK) bao gom toc d6 dong khi sdy: (56 + 2) m¥/gio;
ap suat khi nén: 0,06 MPa; toc do nap liéu: 12-14 mL/phit va nhiét do dau vao & 130 °C.
Maltodextrin va gelatin véi ty 18 5: 5 (W/w) dugc chon lam chat mang va dugc thém vao dich
chiét qua diéu véi nong do 5% (w/v). Hon hop duoc dun noéng cho dén khi hoa tan va dong
hoa bang may dong hoa toc d6 cao (IKA T25). Ngoai ra, qua trinh loc cling duoc thuc hién dé
loai bo hoan toan can khong hoa tan. Dung dich sau d6 duoc séy kho, va tat ca cac mau duge
lwru trit va bao quan trong tai zip chan khong & nhiét d6 -18 °C cho dén khi phan tich.

2.5. Phan tich ham lwgng cic hgp chit cé hoat tinh sinh hoc va dd hoa tan ciia bt

Ham luong catechin tong (TCC) dugc xac dinh bang phuong phap dua vao phan tmg voi
vanillin [6]. Ham lugng phenolic tong (TPC) dugc xac dinh bang phuong phap phan ung véi
Folin-Ciocalteu [7]. Kha ning oxy hoa cua dich trich ly dugc do bang phuong phéap thu don
gbc tr do DPPH [8]. P9 hoa tan ciia bot dugc xac dinh bang phwong phap cua Eastman va
Moore [9].

2.6. Phan tich théng ké

Viéc phan tich cac mau dugc thyc hién ba lan. Phan tich phuong sai (ANOVA) va phép
thtr kiém dinh Turkg:y véi sy ho trg cia phan mém SPSS da dugc thyc hién d€ xac dinh bat ky
su khac biét dang ke nao (p < 0,05).

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Ty lé thich hep giira maiu bdt qua didu va nwéc (ty 16 mau-nwéc) dung dé trich ly

Hinh 4 cho biét ham lugng catechin tong (TCC) theo ty 16 mau-nudc khac nhau tir 1:10
dén 1:40 (w/v). TCC tang dan khi ty 1¢ mau: nudc tang tir ty 1¢ 1:10 (0,79 + 0,03 mg CE/g chat
kho) va dat gia tri cao nhit & ty 18 1:30 (1,11 + 0,04 mg CE/g chat kho), sau d6 giam nhe & ty
16 1:40 (0,90 + 0,04 mg CE/g chét kho). Két qua nay cho thiy TCC thu dugc anh hudng dang
ké bang cach ting ty 1& mau-nude. Viée gia ting dung méi sir dung trong qua trinh trich ly
cling da duoc chl'mg minh 13 c6 tac dung dang ké dbi véi viée trich ly phenolic khi sy khac
biét vé& ndng do gitta dung moi cac chat hoa tan 10n s& ting cudng ap suat tham thau, dan dén
viéc hoa tan cua céc hop chat phenolic dé dang hon [11]. Nghién ctru trich ly catechin truge
day ciing cho thay ket qua tich cuc khi ting déan ty 18 dung moi trén mau theo ty 1& thich hop
va ghi nhan két qua ti wu & ty 1¢ 1:15 (w/v) dbi v6i mau hat Syzygium cumini [12]. Bén canh
TCC, céc chi s6 khac bao gdm TPC, acid gallic va kha ning chdng oxy héa ciing c6 nhing két
qua tich cyc.

Ham lugng phenolic tong (TPC) cua dich chiét theo ty 1é mau-nudc khac nhau tir 1:10
dén 1:40 (w/v) dugc thé hién trong Hinh 4. TPC ting tir 3,11 + 0,06 (mg GAE/g chat kho)
tuong tng voi ty 18 tir 1:10 (w/v) dén két qua cao nhat ¢ ty 1& 1:40 (4,21 + 0,20 mg GAE/g
chat khd). Két qua TPC khong c6 su khac biét dang ké (p > 0,05) gitra ty 16 1:40 va 1:30 (4,16
+ 0,22 mg GAE/g chit kho). Ty 16 mau/dung méi t6i vu ciing dugc ghi nhan & mic 1:30 (w/v)
trong nghién ctru trich ly hop chat phenolic tir chokeberry [13], trong khi nghién ctru trén 1a
ghi nhan dinh & muc cao hon 1:58 (w/v) trén Lonicera japonica [11]. Cac nghién ctru trén
cling danh diu rang luong dung méi duoc st dung qua mirc gdy ra hiéu suit giam nhe do
khéng du luc ngin ngira sy pha v thanh té bao [11]. So véi TCC giam dang ké & ty 18 1:40,
TPC &ty 18 1:30 va 1:40 déu cho hiéu suét chiét khong khac biét c6 nghia. Tom lai, ty 18 1:30
duogc chon lam ty 18 tdi wu cho trich ly phenolic ciing nhu catechin va duge ap dung cho budce
tiép theo ciia thi nghiém.
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* Cac ky tw A, B, C trong cing mot hinh thé hién suw khac biét co y nghia vé mdt thong ké & mirc dg tin cdy p < 0,05
Hinh 4. Anh huéng cua ty 16 mau/nude dén ham lwong TCC va TPC.

3.2. Thoi gian siéu am thich hop dung dé trich ly

Ham luong catechin tong (TCC) trich ly tir bot qua diéu ¢ thoi gian siéu am khac nhau duoc
thé hién trong Hinh 5. Gi tri TCC do dugc ting tir thoi gian 40 phit (0,86 + 0,02 mg CE/g
chat kho) va dat dinh & thoi gian 60 phat (1,06 + 0,05 mg CE/g chét kho), sau d6 gia tri TCC
giam xudng & thoi gian 70 pht (0,98 + 0,04 mg CE/g chat khé). Bang cach tang thoi gian tiép
xtc clia cac chat hoa tan trong dung mai, séng siéu am da gilp cai thién kha ning khuéch tan
clia cac hop chat ty nhién co trong bot qua didu ra moi truong bén ngoai, dan dén ham lugng
thu duoc ciia catechin, epicatechin va cac hop chat phenolic khac cao hon [14]. Tuy nhién,
theo Zhu va cac cong sy [15], catechin va cac hop chat phenolic bj anh hudng boi thoi gian
siéu &m kéo dai do nhiét d6 cua dich chiét ting cao. Khi kéo dai thoi gian siéu 4m, nhiét do
dich chiét ting 1én va khong dugc kiém soat s& anh hudong dang ké dén két qua trich ly cac

hop chét c6 trong dich chiét.
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* Cadc ky tiw A, B, C trong ciing mdt hinh thé hién s khdc biét c6 y nghia vé mdt thong ké ¢ mikc dg tin cdy p < 0,05
Hinh 5. Anh huéng cua thoi gian siéu 4m dén TCC va TPC

Hinh 5 cho thiy su thay di ham lugng phenolic tong (TPC) ciia dich trich ly bot qua diéu
trong thoi gian siéu am khac nhau. Duéi anh hudng ctia song siéu am, TPC thu duoc ting din
theo thoi gian siéu 4m véi gia tri thap nhat duoc ghi nhan ¢ thoi gian 40 phat (3,74 + 0,11 mg
GAE/g chat kho), va sb liéu cao nhat dugc ghi nhan & thoi gian 60 phut (4,34 + 0,05 mg GAE/g
chat kh). Tuong ty nhu TCC, anh hudng cua thoi gian siéu 1én gia tri TPC 1a dang ké trong
nghién ctru nay. Két qua twong tu ciing dwoc phat hién boi Teh va cong sy [16] khi cong bd
viéc ting thoi gian sir dung song siéu am trong trich ly & mot mirc d6 nhat dinh s& 1am ting
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hiéu qua trich ly ctia cac hop chét polyphenolic. Thoi gian siéu am t6i uu trong nghién ciru
ndy duoc ghi nhan ¢ muc 60 phut (4,34 + 0,05 mg GAE/g chat kho). Nhu vay, thoi gian siéu
am t6i wu dé trich ly catechin va cac phenolic trong bdt qua diéu 1a 60 phat.

3.3. Nong d9 enzyme thich hop dung dé trich ly

Ham lugng catechin téng (TCC) cua dich trich ly tir bot qua didu voi ndng do enzyme st
dung khac nhau, tir 1 d&én 4 (% v/w) dugc thé hién trong Hinh 6. Gia trj TCC thp nhét duoc
ghi nhén khi str dung enzyme ¢ nong d 1% (0,96 + 0,02 mg CE/g chat kho) va tang nhe cho
dén khi dat gia tri cao nhat & ndng d6 enzyme 3% (1,10 + 0,06 mg CE/g chat kho), sau d6 bat
dau giam nhe & ndng d6 4% (1,01 + 0,06 mg CE/g chat kho). Két qua cho thiy viéc ting ndng
d6 enzyme duoc sir dung trong trich ly s& gilp giai phong TCC & mot mire d6 nhat dinh. Duéi
tac dong cua pectinase, ciu tric thanh té bao thuc vat s& bi pha v, cho phép cac chit ndi bao
di ra ngoai. V4i nong do enzyme cao hon, nhiéu trung tim hoat dong hon s& x(ic tac cho qua
trinh thiy phan nhanh hon. Tuy nhién, Rajbhar va cong sy [17] da tim thay rang catechin c6
tinh chat kim him lam giam hoat tinh ciia enzyme. Do d6 c6 thé thay rang khi ting nong do
enzyme Ién 4% nhung ham lugng catechin tong thu duoc khong c6 sy khac biét so véi khi sir
dung ndng d6 enzyme 2%.

Hinh 6 biéu dién két qua ham lwong phenolic tong (TPC) trong dich chiét bot qua diéu &
cac ndng d6 enzyme khéac nhau, tir 1% dén 4% (V/w) TPC tang nhe tuong Gmg voi s gia tang
noéng do enzyme cua thi nghiém. Gia trf TPC thip nhat duoc ghi nhén la ¢ ndéng do enzyme
1% (4,30 + 0,09 mg GAE/g chét kho), trong khi gia tri cao nhat dwoc ghi nhin ¢ ndéng do
enzyme 3% (5,12 + 0,09 mg GAE/g chat kh). Khi ting nong do enzyme 1én 4% thi ham lugng
TPC thu duge khong co sy khac biét co nghia so véi khi sir dung ndng do enzyme 3%. RO
rang, tac dong tich cuc cua nong do enzyme ddi voi hiéu qua trich ly TPC 1a dang ké trong
nghién ctru nay. Céc nghién clru trude day [18, 19] déu chimg minh xu hudng tuong tu voi su
gia ting nong do enzyme dd néng cao hiéu qua trICh ly 1én dlem cao nhit & murc bio hoa
enzyme, sau d6 su thay déi 1a khong dang ké khi tiép tuc ting ndng do enzyme cao hon. Nhu
vay, nong d9 enzyme tdi uu dung dé trich ly trong nghién ciru nay dugc ghi nhan & murc 3%.
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* Cac ky tw A, B, C trong ciing mét hinh thé hién suw khdc biét cé y nghia vé mdt thong ké & mirc dp tin cdy p < 0,05
Hinh 6. Anh huéng cta ndng d6 enzyme dén ham lugng TCC va TPC.

3.4. Thoi gian @ enzyme thich hgp dung dé trich ly

Hinh 7 biéu dién két qua ham luong catechin téng (TCC) theo thdi gian G enzyme khac nhau,
tir 30 phit dén 120 phit. TCC tang dan khi thoi gian 0 ting tir 30 phut (1,17 + 0,02 mg CE/g
chit kho) va dat gia tri cao nht & thoi gian 1 1a 90 phut (1,34 + 0,05 mg CE/g chét kho), sau do
giam nhe & 120 phat (1,25 + 0,02 mg CE/g chit kho). Két qua nay cho thiy anh hudng dang ké
clia viéc ting thoi gian i 1én TCC thu dugc. Stambuk va cong sy [20] ciing cho thiy thoi gian G
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o muc 2,5 - 3,0 gio c6 anh hudng tich cuc 1én ham lugng flavan-3-ols thu dugc tir dich trich ly
hat nho. Tuy nhién, thoi gian G kéo dai & nhiét d6 cao (50 °C) ciing dugc chirng minh 1a gay ra
anh huong khong t6t cho viée trich ly khi cac hop chit sinh hoc dé bi pha huy [21].

Hinh 7 biéu din sy thay d6i ham lugng phenolic tong (TPC) trong dich trich ly bot qua
didu ¢ thoi gian G enzyme khac nhau. Duéi anh hudng ctia hoat dong ciia enzyme, TPC ting
dan theo thoi gian 1. Gia tri TPC thap nhét dugc ghi nhan ¢ thoi gian @ 1a 30 phat (4,97 + 0,06
mg GAE/g chat kho) va dat gia tri cyc dai ¢ thoi gian ¢ 90 phut (5,64 + 0,18 mg GAE/g chit
kho), sau d6 giam nhe & thoi gian u 120 phut (5,16 + 0,08 mg GAE/g chat khé). Viéc ting thoi
gian u 10 rang lam tang hi€u qua trlch ly cac hop chét phenolic trong thi nghiém ndy. Su gia
tang qua murc thoi gian u 1a khong can thiét vi s& gay ra nhimg tac dong tiéu cuc dén do tinh
khiét ctia cac hop chat phenolic bang cach tao ra ham luong goc hydroxyl cao cling nhu giai
phong protein khdng hoa tan [22]. So v6i TCC, TPC thu duoc tir dich chiét bot qua diéu c6 xu
hudng twong duwong. Nhu vy, két qua thi nghiém cho thay thoi gian u enzyme thich hop dé
trich ly dich chiét bot qua didu 1a 90 phuit.

16 70
& i A

o 14 BC A 5 z ~ 6,0 5 BC
S 12 2250
=210 53 40
% = o o
85 08 £230
g o g
£ = 0,6 =g
= E 04 g 2,0
- T
T 02 :

0,0 0,0

30 60 90 120 30 60 90 120
Thoi gian G (phut) Thoi gian 1 (phut)

* Céc ky tiw A, B, C trong cing mgt hinh thé hién su khdc biét ¢6 ¥ nghia vé mdt thong ké 6 mire d tin cdy p <0,05
Hinh 7. Anh huéng cia thoi gian & enzyme dén ham lugng TCC va TPC.

3.5. Chét lwgng va dic tinh chirc niing ciia bt siy phun

Sau khi cac didu kién thich hop dé trich ly cac hop chat c6 hoat tinh sinh hoc tir bot qua
diéu duoc xéac dinh, dich chiét dugc dung dé san xuat bot bang k¥ thuat sdy phun sir dung chét
mang maltodextrin va gelatin. Bang 1 cho thay cac tinh chét vat 1y va hoa 1y cta bot sy phun.
Céc thudc tinh vat 1y ctia bot thu duge twong tu nhu cac nghién ciru trude day sir dung chat
mang la maltodextrin hodc gelatin [23], do am thap (4,07 + 0,06)% cta bot sdy phun co thé
dam bao chat luong cua san pham trong qua trinh bao quan Ham lugng phenolic cua san pham
bot sdy phun nay nam trong pham vi c¢6 thé so sanh vdi cac loai bot sdy phun khac nhu tir chiét
xuit bup gidm (0,79 mg GAE/g chat kho) [24]. Bot thanh pham c6 chira ham luong catechin
téng 1a (0,76 + 0,03) mg CE/g chat khd va c6 kha ning khtr gbc DPPH t6t (41,1 + 0,2)%.

Bdng 1. Tinh chét vat Iy va hoa 1y cua bot siy phun

D6 4 D5 hos Ham luong Ham lugng Kha ning khir
(% /a)m 0 ((;a; tan phenolic tong catechin tong gbc DPPH
° 0 (mg GAE/g chétkhd) | (mg CE/g chat kho) (%)
4074006 | 41,1+18 1,55+ 0,05 0,76 +0,03 41,140,
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4. KET LUAN

Trong nghién clru nay, sy Kkét hop siéu am va enzyme da dugc thuc hién dé trich ly dich
chiét tir bot qua diéu c6 chira ham luong catechin tong va ham lugng phenolic tong cao. Diéu
kién thich hop ctia qué trinh trich ly duoc xac dinh la (1) qué trinh siéu am: ty 1¢ mau-nudc 1a
1:30 (w/v), & nhiét do 50 °C trong 60 phit. Qua trinh trich ly bang enzyem (2): ndng do
enzyme 3% (v/w), thoi gian t enzyme la 90 phat & 50 °C. Hon nita, bot thanh pham chira
dich chiét bot qua diéu di dugc san xuat thanh cong bang cach str dung k¥ thuat sy phun.
Bot sdy phun thanh phim c6 chira mot lwong déng ké cic hop chit hoat tinh sinh hoc véi
TPC la (1,55 £ 0,05) mg GAE/g bot khd, TCC la (0,76 + 0,03) mg CE/g bt kho va khd néng
khir gbc DPPH la (41,1 £ 0,2)%. Trong tuong lai, cac nghién ciru vé t6i uu hoa cac thong sd
trong qua trinh sdy phun ciing nhu dong goi va bao quan can dugc thuc hién dé danh gia day
du hiéu suit cta qué trinh san xuat bot sy phun tir chiét xuat qua diéu.

Loi cam on: Nghién clru nay dugc tai trg boi Quy Phat trién Khoa hoc va Cong nghé Qudc
gia Viét Nam (NAFOSTED) cho dé tai ma so 10/2020/TN.

TAI LIEU THAM KHAO

1. Assuncéo, R. B., & Mercadante, A. Z. - Carotenoids and ascorbic acid from cashew apple
(Anacardium occidentale L.): variety and geographic effects. Food Chemistry 81 (4)
(2003) 495-502. https://doi.org/10.1016/S0308-8146(02)00477-6

2. Nair, K. P. - Tree crops: Harvesting cash from the world's important cash crops: Springer
Nature, 2021. http://dx.doi.org/10.1007/978-3-030-62140-7

3. Marc, A, Ange, K. D., Achille, T. F., & Georges, A. - Phenolic profile of cashew apple
juice (Anacardium occidentale L.) from Yamoussoukro and Korhogo (Cote d’Ivoire).
Journal of Applied Biosciences 49 (2012) 3331-3338.

4. Murugesan, Ramesh, and Valérie Orsat - Spray drying for the production of nutraceutical
ingredients - A Review. Food and Bioprocess Technology 5 (1) (2012) 3-14.
https://doi.org/10.1007/s11947-011-0638-z.

5. Obdn, J. M., M. R. Castellar, M. Alacid, and J. A. Fernandez-Lépez. - Production of a red-
purple food colorant from Opuntia stricta fruits by spray drying and its application in food
model systems. Journal of Food Engineering 90 (4) (2009) 471-79.
https://doi.org/10.1016/j.jfoodeng.2008.07.013.

6. Sharma, N., Rathore, M., & Sharma, M. - Microbial pectinase: Sources, characterization
and applications. Reviews in Environmental Science and Biotechnology 12 (1) (2013)
45-60. http://dx.doi.org/10.1007/s11157-012-9276-9

7. Price, M. L., & Butler, L. G. - Rapid visual estimation and spectrophotometric
determination of tannin content of sorghum grain. Journal of Agricultural and Food
Chemistry 25 (6) (1977) 1268-1273. https://doi.org/10.1021/jf60214a034

8. Swain, T., & Hillis, W. E. - The phenolic constituents of Prunus domestica. I. - The
guantitative analysis of phenolic constituents. Journal of the Science of Food and
Agriculture 10 (1) (1959) 63-68. https://doi.org/10.1002/jsfa.2740100110

9. Huang, D., Ou, B., & Prior, R. L. - The Chemistry behind antioxidant capacity assays.
Journal of Agricultural and Food Chemistry 53 (6) (2005) 1841-1856.
https://doi.org/10.1021/jf030723c

10. Eastman, J. E., Moore, C. O. - Cold water-soluble granular starch for gelled food
composition. U.S. Patent 4465702, 1984.

30


https://doi.org/10.1007/s11947-011-0638-z

Nghién ctr trich ly céc hop chét c6 hoat tinh sinh hoc tir qué diéu (Anacardium occidentale L.). ..

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Fan Z., Li L., Bai X., Zhang H., Liu Q., Zhang H., Fu Y., Moyo, R. - Extraction optimization,
antioxidant activity, and tyrosinase inhibitory capacity of polyphenols from Lonicera
japonica. Food Science and Nutrition 7 (5) 1786-1794. https://doi.org/10.1002%2Ffsn3.1021

Mahindrakar, K. V., & Rathod, V. K. - Ultrasonic assisted aqueous extraction of catechin
and gallic acid from Syzygium cumini seed kernel and evaluation of total phenolic,
flavonoid contents and antioxidant activity. Chemical Engineering Processing-Process
Intensification 149 (2020) 107841. https://doi.org/10.1016/j.cep.2020.107841

Cuji¢, N., Savikin, K., Jankovié, T., Pljevljakusi¢, D., Zdunié, G., & Ibrié, S. - Optimization
of polyphenols extraction from dried chokeberry using maceration as traditional technique.
Food Chemistry 194 (2016) 135-142. https://doi.org/10.1016/j.foodchem.2015.08.008

Jabbar S., Abid M., Wu T., Hashim M. M., Saeeduddin M., Hu B., Lei S., Zeng X. -
Ultrasound-assisted extraction of bioactive compounds and antioxidants from carrot
pomace: A response surface approach. Journal of Food Processing Preservation 39 (6)
(2015) 1878-1888. https://doi.org/10.1111/jfpp.12425

Zhu, Y., Sun, J., Xu, D., Wang, S., Yuan, Y., & Cao, Y. - Investigation of (+)-catechin
stability under ultrasonic treatment and its degradation kinetic modeling. Journal of Food
Process Engineering 41 (8) (2018) e12904. https://doi.org/10.1111/jfpe.12904

Teh, S.-S., & Birch, E. J. - Effect of ultrasonic treatment on the polyphenol content and
antioxidant capacity of extract from defatted hemp, flax and canola seed cakes. Ultrasonics
Sonochemistry 21 (1) (2014) 346-353. https://doi.org/10.1016/j.ultsonch.2013.08.002

Rajbhar, K., Dawda, H., & Mukundan, U. - A comprehensive evaluation of pectinase,
pectinmethylesterase and pectolyase activity. Current Botany 12 (2021) 161-165.
https://doi.org/10.25081/ch.2021.v12.6579

Park, M.-K., & Kim, C.-H. - Extraction of polyphenols from apple peel using cellulase and
pectinase and estimation of antioxidant activity. Journal of the Korean Society of Food
Science Nutrition 38 (5) (2009) 535-540. https://doi.org/10.3746/jkfn.2009.38.5.535

Van Hung, P., Yen Nhi, N. H., Ting, L. Y., & Lan Phi, N. T. - Chemical composition and
biological activities of extracts from pomelo peel by-products under enzyme and
ultrasound-assisted  extractions.  Journal ~of  Chemistry 2020, 1043251.
https://doi.org/10.1155/2020/1043251

Stambuk P., Tomaskovié¢ D., Tomaz I., Maslov L., Stupi¢ D., & Konti¢ J. K. - Application
of pectinases for recovery of grape seeds phenolics. 3 Biotech 6 (2) (2016) 1-12.
https://doi.org/10.1007/s13205-016-0537-0

Ferri M., Bin S., Vallini V., Fava F., Michelini E., Roda A., Minnucci G., Bucchi G.,
Tassoni A. - Recovery of polyphenols from red grape pomace and assessment of their
antioxidant and anti-cholesterol activities. New biotechnology 33 (3) (2016) 338-344.
https://doi.org/10.1016/j.nbt.2015.12.004

Pasrija D., & Anandharamakrishnan C. - Techniques for extraction of green tea
polyphenols: A review. Food Bioprocess Technology 8 (5) (2015) 935-950.
https://doi.org/10.1007/s11947-015-1479-y

Akhavan Mahdavi, S., Jafari, S. M., Assadpoor, E., & Dehnad, D. - Microencapsulation
optimization of natural anthocyanins with maltodextrin, gum Arabic and gelatin.
International Journal of Biological Macromolecules 85 (2016) 379-385.
https://doi.org/10.1016/j.ijbiomac.2016.01.011

Diaz-Bandera, D., Villanueva-Carvajal, A., Dublan-Garcia, O., Quintero-Salazar, B., &
Dominguez-Lopez, A. - Assessing release kinetics and dissolution of spray-dried Roselle

31



Chéu Minh Thuén, Béng Téng Trong Nghia, Hoang V&n Thanh, Pham V&n Hung

(Hibiscus sabdariffa L.) extract encapsulated with different carrier agents. LWT - Food
Science and Technology 64 (2) (2015) 693-698.
https://doi.org/10.1016/j.Iwt.2015.06.047

ABSTRACT

EXTRACTION OF BIOACTIVE COMPOUNDS FROM CASHEW
(Anacardium occidentale L.) APPLES AND PRODUCTION OF INSTANT
POWDERS USING SPRAY DRYING TECHNIQUE

Chau Minh Thuan?, Dang Tong Trong Nghia®, Hoang Van Thanh?, Pham Van Hung*"
YInternational University, Vietnam National University in Ho Chi Minh City
2Center for Experimental Practice, Ho Chi Minh City University of Industry and Trade
3Laboratory for Interdisciplinary Research and Analysis in Chemistry, Food and Environment
*E-mail: pvhung@hcmiu.edu.vn

Cashew apples contain many underutilized phenolic compounds and antioxidants, which
are by-products of the cashew nut processing industry. The objective of this study was to
determine the appropriate extraction condition to obtain the highest total catechin content
(TCC) and total phenolic content (TPC) of the extracts using ultrasound- and enzyme-assisted
extraction methods, and to produce instant powder from the extract operating spray drying
technique. The results showed that the appropriate extraction conditions were a sample-water
ratio of 1:30 (w/v), ultrasonic extraction time of 60 min, enzyme concentration of 3% (v/w),
and incubation time of 90 min. Under appropriate conditions, the TCC, and TPC of the extract
were 1.06 = 0.05 mg CE/g sample (db) and 5.64 £ 0.18 mg GAE/g sample (db). The cashew apple
instant powder had a solubility of 41.1 + 1.8%, TPC of (1.55 + 0.05) mg GAE/g powder (db), total
catechin content of 0.76 + 0.03 mg CE/g powder (db), and 2,2-diphenyl-1-picrylhydrazyl (DPPH)
scavenging capacity of 41.1 + 0.2%. As a result, instant powder could be used as a functional
food because of its high health benefits.

Keywords: Cashew apple, Spray drying method, Total catechin content, Total phenolic content,
DPPH scavenging capacity.

32


mailto:pvhung@hcmiu.edu.vn

