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TOM TAT

Cac hop chiat polyphenol trong vo lua hat diéu duoc thu nhan bang phwong phap trich ly
¢6 hd tro vi song (Microwave-assisted extraction - MAE). Muc tiéu ciia nghién ciru 14 xac dinh
diéu kién tdi uu ctia qua trinh trich ly. Biéu kién trich ly bao gdm 2 yéu t6 dwoc khao sat bang
thuc nghiém 1a cong suét vi song (W) va thoi gian xir Iy vi song (gidy), cac yéu tb khac duoc
cb dinh dya trén két qua cia cac khao sat truée d6. Him muc tiéu 1a ham lugng polyphenol
tong (TPC, mg GAE/g chat kho). Phuong phap bé mit dap wng (Response surface methodology -
RSM) v&i mé hinh quay bac 2 ¢6 tam (Central composite design - CCD) dugc st dung dé thiét
ké thi nghiém ti wu hoa. Két qua thuc nghiém cho thdy médi quan hé gitra ham muc tiéu va
diéu kién trich ly tuong thich véi mot mé hinh thyc nghiém bac 2 véi R? bang 0,977. Trong do,
ca hai yéu té nghién ctru déu anh hudng c6 nghia (p < 0,05) 1én ham muc tiéu; ngoai ra, ham
muc tiéu con chiu tac dong ¥ nghia boi su twong tac gitra hai yéu t6 nay. Piéu kién téi uu duoc
du doan tir mo6 hinh thyc nghiém; theo d6, TPC dat cuc dai (193,83 mg GAE/g chit kho) tai
cong sudt 540 W, thoi gian 84 gidy. Gia tri ham muc tiéu ¢ diéu kién t6i wu sau d6 dugc xac
minh lai bang thuc nghiém véi 20 nhom mAu; khong c6 su khac biét ¥ nghia (p > 0,05) giita
gia tri dy doan & trén va gia tri thuc nghiém (194,99 mg GAE/g chat kho). Kha ning bat goc
tu do DPPH ctia mau dich chiét t6i uu (IC50) bang 88,68 pg/mL, thap hon 6,69 lan so voi
vitamin C (12,93 pg/mL).

Tir khéa: Trich ly c6 hd tro vi séng, hop chat polyphenol, vé lua hat diéu, kha ning bit géc
tu do DPPH.

1. MO PAU

V6 lya hat diéu (Anacardim occidentale Linn) 1a mét 16p vé mong mau d6 nau, bao phii
bén ngoai nhan hat diéu, chiém 1-3% tong trong lwong hat diéu [1]. Trong qué trinh san xuét
nhan hat diéu, luong phu phdm vo lua dugc tao ra kha 16n, udc tinh khoang 80 kg hat tho s&
thu duoc 1 kg vo lya [2]. Hién tai, loai phu pham nay dwoc st dung mot phan lam thic an
gia stic hodc 1am nhién liéu d6t dé duy tri hoat dong noi hoi [3].

Két qua cua nhiéu nghién ciru cho thay, vo lua hat diéu 1a ngudn nguyén liéu giau cac
hop chit polyphenol véi TPC nhiéu hon ca tra xanh va socola den [4, 5]. Cu thé, ham lugng
(+)-catechin va (-)-epicatechin trong vé lua diéu cao gp 20 lin va 5 1an so v&i cac hop chit
polyphenol trong socola den [5]. Ngoai ra, trong vo lua didu con noi bat cac nhom terpene,
flavonoid, terpenoid, tanin va sterol [1]. Day la cac hop chat chinh tao ra hoat tinh sinh hoc,
cu thé 1a kha niang chdng oxy hoa, chng viém, chdng di tng va kha ning khang khuan [6-9].
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Do d6, viéc nghién ctru tan dung phu phim vé lua didu, ngudn nguyén lidu ré tién véi sé luong
I6n, dé trich cac hop chét polyphenol 1a mot huéng di diy tiém ning.

Trich ly 12 mt budc quan trong trong thu nhan céc hop chét polyphenol. C6 nhiéu
phuong phap trich ly da duoc cac nha nghién ctru ap dung nhur trich ly truyen thong, trich ly
hd tro vi song, trich ly hd trg siéu am, trich ly siéu téi han. Trong san xuat quy mé nho, trich
ly hd tro vi song (Microwave-assisted extraction - MAE) 1a phuong phap da dugc ching
minh giup giam thoi gian va tiét kiém ning lugng. Nghién cttu cua Wang et al. (2010) vé
trich ly polyphenol c6 MAE tur tra xanh chi ra rang, phuong phap trich ly hd tro vi séng khi
S0 V6i phuong phap truyén thong giup tiét kiém thoi gian gap 8 lan, ham luong polyphenol
tong tang 17,5%, mitc cong suat chi bang 1/4 lan va thoi gian giam 2 lan khi so véi trich ly
hd trg siéu am [10].

Vi song 1a mot song dién tir ¢6 tan so tir 0,3 GHz dén 300 GHz, dang song nay co thé tao
chuyén dong phan tir trong nguyén liéu dua vao tuong tac ion va tuong tac ludng cuc [11]. Cac
phan tir phan cuc, vi du nhu nudc va cac hop chat polyphenol hip thuy manh ning luong vi
song, nhanh chéng tao nhiét dan dén thoi gian trich ly ngan hon. Ngoai ra, do cac hop chat hoa
hoc khac nhau hap thy vi song ¢ cac mirc do khac nhau nén MAE tr¢ thanh phuong phap hiéu
qua dé trich ly c6 chon loc cac hop chat muc tiéu trong nhiing loai thyc pham phirc tap [12, 13].

Trich ly polyphenol ¢6 hd tro vi song tir Vo lua diéu 13 huéng nghién ctu day tiém
ning, nhung & Viét Nam co rat it cac nghién ctru lién quan duoc tién hanh. Cac phuong phap
trude day thuong sir dung 1a phuong phap truyén thdng (ngam chiét ran long trong dung moi
hitu co) véi thoi gian trich ly dai [14] va tiém an nguy co gdy 6 nhiém mai truong do sy ro ri
hoi dung méi [15]. Vi vdy, nghién ctru duoc tién hanh nham téi wu hoéa qué trinh trich ly cac
hop chat phenolic ¢6 hd trg vi song tir vo lua hat diéu bang phuong phép bé mat dap tng
(Response surface methodology - RSM) véi dung moi trich ly 1a nudc; loai dung moi nay sé
gitip giam thiéu nguy co gay 6 nhiém méi truong [16].

2. VAT LIEU VA PHUONG PHAP
2.1. Vit ligu

Héa chat: Acid gallic, Na,COs, vitamin C €O xuat xa Trung Quég, do tinh khiét trén
99%, DPPH (2,2-diphenyl-1-picrylhydrazyl) xuat xa Anh, d tinh khiet 99,8%, thuoc thur
Folin-Ciocalteu xuat xr Burc va ethanol 99,5% xuat xr Viét Nam.

Nguyén ligu: V6 lya hat diéu thu mua tir diy chuyén san xuat nhan hat diéu tai Cong ty
TNHH MTV Thanh Minh Ngoc, thi xa Phudc Long, tinh Binh Phudc. Nguyén li¢u c6 do am 7,21%.

2.2. Chuin bi nguyén li¢u

Vo6 lya hat diéu sau khi thu mua dugc sang loai bo tap chat (tap chat gom Vo cing, phan
nhan hat diéu con sot, canh kho, bui dét cat...). Nghién nho nguyén liéu bing may xay kho
(Gao Shu Fen Sui Ji, Trung Qudc), sau d6 ray qua ray c6 kich thuéc 16 1 mm va 0,5 mm, giir
lai phan nguyén lidu c6 kich thuéc 0,5-1 mm. Bong nhat mau rdi tién hanh chia déu vao cac thi
PA (Polyamide) véi khdi lwong 50 + 1 g ding cho mét ngay thi nghiém. Cac tai PA chira mau
duogc han ghép mi hat chan khéng va bao quan & nhiét 6 phong trong ti ti.

2.3. Phwong phap tién hanh trich ly hd tro vi séng

_ Nguyén liéu dugc dua vao trich ly 1a vo lua didu d3 qua xu 1y theo muc 2.2. Theo do,
moi mé trich ly c¢6 khoi lwong mau chinh xac 1 + 0,01 g tron voi 50 mL dung mdi (nudc cat)
trong coc thay tinh 250 mL (ty I¢ nguyén li¢u/dung moi 1a 1/50 (w/v) dua trén ket qua khao
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sat so bd). HON hop duoc trich ly theo ké hoach thuc nghiém & muc 2.4.1 tai mic cong suat
va thoi gian khac nhau. Phan dich sau qué trinh trich ly duoc loc thd qua 16p vai tring va loc
tinh qua gidy loc 0,05 mm (Whatman sb 04). Hiéu qua ciia qué trinh trich ly duoc danh gia
qua ham luong polyphenol tong (mg GAE/g chit kho).

2.4. Phuong phap thiét ké thi nghiém

2.4.1. Khdo sdt so bg cdc yéu té anh hieong dén qua trinh trich ly hé tro vi séng

Muc dich cua thi nghiém nay 1a tim ra khoang bién thién thich hop cua cac thong sd Vi
song bang phuong phép thuc nghiém mot yéu té & mot thoi gian (One factor at a time). Cu
thé, cac yéu té dugc lan luot khao sat doc 1ap, khi mot yéu té duoc khao sat thi cac yeu t6
con lai s& duoc ¢6 dinh & mot mire duoc lya chon. Trong phan nay, cong suat vi séng duoc
khao sat & cac muc 120, 230, 385, 540, 700 W (vai thoi gian xu 1y giit ¢b dinh 5 gidy) va
thoi gian vi song dugc khao sat ¢ cac mue 40 gidy, 60 gidy, 80 gidy va 100 gidy (muc cong
suit cb dinh Iy tir két qua khao sat truéce). Phuong phap phan tich phuong sai mot chiéu
(one-way ANOVA) va LSD (Least significant difference) duoc st dung dé so sanh hiéu qua
gita cac muc yéu td véi o = 0,05.

2.4.2. Thiét ké thi nghiém téi wu héa

Muc dich cuia thi nghiém nay 1a xac dinh diéu Kién vi song dé hiéu qua trich ly cao nhat.
Phuong phap bé mat dap ung (RSM) Vo1 phuong an quay bac 2 ¢6 tam (Central composite
design - CCD) duogc ap dung dé t6i wu héa diéu kién cua qua trinh trich ly. Khoang bién
thién cta cac bién duoc xac dinh dua trén két qua khao sat tru¢e do. Ham muyc tiéu dai dién
cho hiéu qua trich ly 1a ham lugng polyphenol tong trong dich loc. Mdi quan hé giira cac
bién va ham muc tiéu 1a phuong trinh hdi quy da bién c6 dang téng quat nhu sau:

Y = ﬁ0+2ﬁx +Zﬂ,,X +22ﬂ“xx

i=1 j=i+l

Trong d6, Y 1a ham muc tiéu, X; va Xj la cac muc cua bién dai dién cho anh huong cua
bien 1én ham muyc tiéu. B, 13 hang so, Bi, Bii va Bij 1a cac hé¢ so cua phuong trinh hoi quy.

Céc hé sb cua phuong trinh hdi quy thuc nghiém dugc udc luong béng phuong phap
binh phuong cuc tiéu; tinh twong thich chung ctia mé hinh dugc danh gia bang phuong phap
phan tich phuong sai (ANOVA; a = 0,05); ¥ nghia ctia cac hé s6 duoc kiém tra bang kiém
dinh Student (a = 0,05).

Diéu kién t6i wu duoc dyu doan va xac minh lai bang thuc nghiém.

Phan mém quy hoach thuc nghiém va xir 1y théng ké duoc st dung 1a JMP 10.0.

2.4.3. Thi nghiém xdc minh diéu kién toi wru

‘Qua trinh trich ly cac hop chat phenolic dugc tién hanh 1ap lai trén 20 mau & diéu kién tbi
uu. O moi thi nghiém ham lugng polyphenol tong (TPC) duge do luong. Ket qua thuc nghiém
duoc bieu dien trén bieu do Shewhart dé phan tich tinh 6n dinh cta qua trinh. Trong do, céc
gi6i han kiém sodt duoc tinh todn theo gia tri trung binh (X) va do léch chuan (SD) nhu sau:
LCL=X—-3SD; UCL=X — 3SD. Kiém dinh Student (o0 = 0,05) dugc sur dung dé kiém tra
su khac biét y nghia gitta gia tri t6i wu du doan va gia tri t6i vu xac dinh bang thuc nghiém.

Ngoai ra, dé so sanh hiéu qua trich ly véi phuong phap truyén théng, TPC trung binh
cua 20 mau trich ly ¢ trén con dugc so sanh v6i mau trich ly theo phuong phép truyen thong
(trich ly & cung thoi gian voi mau toi wu nhung khong ho tro vi song).

Kha ning khang oxy hoa ciia mau tdi uu dugc xéc dinh theo phuong phap bat gbc tu do DPPH.
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2.5. Phwong phap phan tich
2.5.1. Xdc dinh ham lwong polyphenol tong (TPC)

Ham lugng polyphenol tong trong dich trich ly duoc xac dinh theo phwong phép st
dung thudc thir Folin-Ciocalteu véi mot sb sira d6i theo Singleton et al. (1965) [17]. Thudc
thir Folin-Ciocalteu (0,5 mL) dwoc thém vao cac binh dinh murc da chtra 1 mL dich chiét pha
lodng. Hon hop duoc tron déu va dé yén trong 3-8 phut, dung dich bio hoa Na,COs (2,5 mL)
dugc thém vao mdi binh dé trung hoa phan Gng. Thé tich dugc diéu chinh dén 10 mL bang
nudc cat, rdi lac manh tron déu dung dich. Cac binh duoc dé trong téi 30 phat & nhiét d6 moi
truong, sau d6 doc do hip thu cua 16p dich mau xanh & budc song 760 nm, sir dung mau
trang thich hop. Ham luong polyphenol tong trong dich trich ly duge xac dinh bang dudng
chuan axit gallic, thé hién bang miligam duong luong acid gallic (GAE) trén mdi gram chat
kho nguyén liéu.

2.5.2. Khd ndng bt goc tr do DPPH

V& nguyén tic, cac chat khang oxy héa s trung hoa géc DPPH (2,2-Diphenyl-1-picrylhydrazyl)
bang cach cho hydrogen, 1am giam d6 hap thu tai budc song cuc dai va mau cua dung dich
phan tng nhat dan, chuyén tir mau tim sang mau vang nhat. Gia trj mat d6 quang OD cang
thap chirng to kha ning bat goc ty do DPPH cang cao [18].

Kha ning bat goc ty do DPPH dugc xac dinh theo phuong phap cua Fu et al. (2002) véi
mot vai hiéu chinh nho [19]. Dung dich sau trich ly dugc pha thanh cac nong d6 40, 80, 120,
160 va 200 pg/mL trong nudc cat. 5 mL DPPH (0,8 mM, pha trong ethanol) duoc thém vao
mdi dng nghiém da chwa 1 mL dich chiét tai cac nong d6 khac nhau. Hon hop duoc lic déu
va dé yén trong bong t6i 30 phut. P hap thu quang hoc duoc do & bude séng 517 nm.
Chung duong trong thi nghiém 1a acid ascorbic (25 pg/mL), chimg 4m 1a nudc cat hai lan.
Ty 1é phan trdm hoat tinh khang oxy hoa dugc xac dinh theo cong thic sau:

DPPH (%) = 22=22m » 100

Trong do: O’Drn la gia tri mat do quang OD cﬁa‘ mau thtr; OD, 1;31 gia tri mat do quang oD
cua chimg &m. Ket qua bao cdo boi gia tri IC50 1a nong do dich chiét khir duge 50% goc tu do
DPPH ¢ diéu kién xac dinh. Gia tri IC50 cang thap thi hoat tinh khang oxy héa cang cao.
2.6. Phwong phap xir 1y thong ké

Phan mém quy hoach thyc nghiém va xir Iy thdng ké duoc sir dung 1a JMP 10.0, SPSS ver. 22
va MS Excel 2010.

3. KET QUA VA THAO LUAN

3.1. Khao sat cac yéu t6 anh hwong dén qua trinh trich ly hd tre vi song
3.1.1. Anh huong ciia cong sudt vi séng

5 muc cong suat (120, 230, 385, 540 va 700 W) duoc khao sat voi thoi gian ¢b dinh
5 gidly. Ket qua khao sat cho thay hiéu qua thu nhan cao nhat ¢ mirc cong suat 385 W. Theo
d6, ham lugng polyphenol tong trong dich chiét tang dan tir 156,76 mg GAE/g chat khoé 1én

172,27 mg GAE/g chit kho khi cong suét ting tir 120 W dén 385 W; ¢ muc ning luong cao
hon (540 va 700 W) hiéu qua trich ly c6 xu huéng giam (Hinh 1).
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Hinh 1. Anh huéng cta cong suit vi song Hinh 2. Anh huéng ciia thoi gian xir 1y vi song

Dir liéu dwoc trinh bay duwoi c{c_zng X £ 8D. Cac muec ty lé du’_o’q ddanh ddu bc%ng cac ky ty
khac nhau (a — d) thé hién sy khac biét co y nghia thong ké (p < 0,05).

Cu thé, ham lugng polyphenol téng ting co nghia (p < 0,05) khi cong suat thay ddi tir
120 W 1én 385 W; ¢ cac muc cao hon (540 W va 700 W) ham lugng polyphenol tong giam
c6 y nghia (p < 0,05, kiém dinh LSD). Nhiét do thiap & mirc cong suat nho lam giam toc do
khuéch tan phan tir c6 thé 1a nguyén nhan lam hiéu qua trich ly thap hon & mic 120 W va
230 W (nhiét d6 twong tng 35 °C va 38 °C); con & cac mirc cong sudt 540 W va 700 W
(nhiét do twong ung 48 °C va 50 °C), tuy toc do khuéch tan ting nhung sy phan hiy béi nhiét
va vi song lai lam giam ham luogng polyphenol tong. Két qua nay ddng nhat véi két qua
nghién ctru trich ly polyphenol hé tro vi song tir hat lyu cua Donglian Su et al. (2017) [20]
va tr tra cuia Liyun Wang et al. (2010) [10].

Nhu vy, mirc cong sudt 385 W 1a diém ding cua yéu td cong suét khi cho hiéu qua
trich ly toi da & thi nghiém nay.

3.1.2. Anh hwong cua thoi gian xi 1y vi séng

Thoi gian vi song c6 anh hudng y nghia (p < 0,05) 1én hiéu qua thu nhan polyphenol
khi trich ly. Sy thay doi cﬁa’hiéy gua thu nhan theo thoi gian dugc khao sat & 4 muc (40, 60,
80 va 100 giay) vai cong suat ¢o dinh 385 W.

~ Két qua Hinh 2 chi ra ring ham lugng polyphenol tong tang nhanh khi thoi gian thay

ddi tir 40 gidy dén 80 gidy (nhiét do tai tm dich chiét twong tng 45 °C, 50 °C, 60 °C); sau
80 gidy ham lugng polyphenol c6 xu huéng giam, khac biét c6 nghia (p < 0,05). Hiéu qua
trich ly cao nhat Ia 187,37 mg GAE/g chat kho ¢ thai gian 80 gidy. Theo d6, hiéu qua cua sy
kéo dai thoi gian chi the hién trong mot khoang thoi gian nhat dinh, vuot qua khoang nay thi
hiéu qua giam dan. Nguyén nhan dan dén diéu nay co thé do cac hop chat polyphenol bi oxy
hoa va chiu anh huéng cua buc Xa nhiét vi song theo thoi gian (6 mic 100 gidy, nhi¢t do tai
tam dich chiet lén den 70 °C). Quy luat nay dong nhat véi ket qua nghién ctru cua Liyun
Wang et al. (2010) trong nghién ctru trich ly polyphenol ho trg vi song tir tra [10].

Nhu vy, mic thoi gian 80 gidy cho hiéu qua trich ly tot nhat.
3.2. Téi wu ciia qua trinh trich ly ¢é hd tro vi séng (MAE)
3.2.1. M6 hinh héa thi nghiém t6i uu

6] noi dung nghién ciru nay 2 thong s6 dugc chon dé tién hanh t5i wu hoa 1a thoi gian va
cong sudt vi song. Khoang bién thién ciia cac yéu té duoc trinh bay & Bang 1.
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Bdng 1. Cac mirc cua yéu t thi nghiém téi wu hoa qua trinh trich ly c6 vi song

Thoéng s6 Murc thap Mirc tim Mirc cao
Cong suit (X1) 230 W 385 W 540 W
Thoi gian (X,) 70 gidy 80 gidy 90 giay

Phuong phap bé mat dap ung (RSM) V&1 phuong an quay bac 2 c6 tim (cénh tay don o = 1,414)
duogc ap dung dé t6i uu hoa cac diéu kién cua qua trinh trich ly hd trg vi song. Theo dé, quy
hoach thuc nghiém gom 17 thi nghiém voi 4 thi nghiém & nhan phuong 4n, 4 thi nghiém &
diém sao va 9 thi nghiém ¢ tam. Két qua thi nghiém t6i uu hoa dugc trinh bay ¢ Bang 2.

Bdng 2. Két qua thi nghiém t6i wu hoa qua trinh trich ly hd tro vi song

Thi nghiém Bién Ham muc tiéu
X1 Xz Y thye nghiém Y dy doan
1 230 70 162,35 163,73
2 230 90 165,46 163,49
3 540 70 182,29 183,96
4 540 90 193,90 192,21
5 166 80 160,29 160,65
6 604 80 195,31 195,26
7 385 66 173,13 170,91
8 385 94 174,04 176,57
9 385 80 184,92 183,47
10 385 80 184,52 183,47
11 385 80 185,33 183,47
12 385 80 183,29 183,47
13 385 80 183,70 183,47
14 385 80 182,88 183,47
15 385 80 182,47 183,47
16 385 80 182,06 183,47
17 385 80 182,06 183,47
- Xy- cong sudt vi song (W); Xo: thoi gian vi séng (gidy)
= Y e nghiem: ham leong polyphenol tong xdc dinh trén thuc nghiém (mg GAE/g chat kho)
= Y au doan ham lwong polyphenol tong tinh todn tir phuwrong trinh hoi quy (mg GAE/g chat kho)

3.2.2. Xdc dinh diéu kién t6i wu

Bang 3 trinh bay két qua phan tich phwong sai vdi tri s6 p < 0,05 (Kiém dinh Fisher). Xét
mot cach téng quat, md hinh hoi quy tuong thich véi thuc nghiém. Véi gia tri R? = 0,977, mo

hinh nay c6 thé giai thich dugc 97,7% mdi quan hé ctia cac bién véi ham muyc tiéu.
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Bdng 3. Phan tich phuong sai cho mé hinh hdi quy (ANOVA)

Ngu(*).nA bién | Bactwdo | Tong binh phuong | Trung binh binh phuong F )
thién df SS MS
Yéu td 5 1512,21 302,44 95,10 | <0,0001
Sai sb 11 34,98 3,18

Téng cong 16 1547,19

K&t qua ude lugng va kiém dinh céc hé s6 dugc the hign & Bang 4. Cu the, tat cd céc hé
s0 deu khac 0 voi p < 0,05 (kiem dinh Student). Nhu véy, phuong trinh hoi quy c6 the duoc
viét nhu sau:

Ham lugng polyphenol tong = 183,47 +12,24X; + 2,00X, + 2,12X;X; - 2,76X,” - 4,87X,°
(mg GEA/g chat kho)

(Trong d6: Xy, X, 1an luot 13 cong suat va thoi gian vi song)

Bdng 4. Kiém tra y nghia cac hé s6 cua phuong trinh hdi quy

Sé hang Gia tri uwdc luong Sai s6 chuan t p
Hé sb chan 183,47 0,59 308,64 < 0,0001
X1 12,24 0,63 4,64 < 0,0001
X, 2,00 0,63 3,17 0,0089
X1*X, 2,12 0,89 2,38 0,0364
X* Xy -2,76 0,62 -4,44 <0,0010
X*X; -4,87 0,62 -7,83 < 0,0001

M&i quan hé gitta diéu kién trich ly v6i ham luong polyphenol tong duoc mo ta &
Hinh 4. Dya vao phuong trinh hdi quy c6 thé thiy rang cong suit vi song (X;) anh huong
manh hon thoi gian vi song (X») 1én ham lugng polyphenol thu nhan dugc. Ngoai ra, c6 ton
tai y nghia hiéu tmg tuong tac giita 2 yéu t nay. Hiéu tng nay duoc mé ta & Hinh 3. Theo
d6, anh huong cia thoi gian 1én ham lugng polyphenol tong c6 xu huéng khong gidng nhau
& cac mirc cong suat khac nhau; cu thé, cong suat cang cao thi thoi gian dé ham luong
polyphenol téng dat cao nhit cang ngin. Ham luong polyphenol tong dat cuc dai trong
khoang thoi gian 84 gidy ¢ cong sudt 540 W; con ¢ 385 W thi can dén 90 gidy.

200 ,
1907 0 g oS . 1% giap
-~ 180 Céngsudt a
1704 R z 2
1607 - 20| = =
200 i
. a0 ) =
1807 70 . 3z 3 =]
= 18047 P ThiFigian = 2 g
1709 = £ =
- ] (&) 0 £
160+ [ g
[ T T T T T a
o o O OO W oW o =
= = f=] o~ M~ @ @
o =t Lo (<=]
Hinh 3. Tuong tac giita cong suat va thoi gian Hinh 4. B& mit dap g thé hién mdi quan hé gitra
vi song

diéu kién trich ly va ham lwong polyphenol tong
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3.2.3. Xdc minh diéu kién t6i uu

Véi su hd tro caa phan mém JMP 10, diéu kién téi uvu dugc xac dinh nhu sau: céng sut
540 W va thoi gian 84 gidy. O diéu kién nay, ham lugng polyphenol tong du doan thu nhan
duoc bang 193,83 mg GAE/g chat kho.

Thi nghiém xac minh duoc thuc hién ¢ diéu kién téi wu trén, tir sb liéu thuc nghiém, cac gidi
han kiém soét dugc tinh toan nhu & Bang 5. Két qua cho thay, ¢ diéu kién tdi uu cua qua trinh trich
ly hé tro vi song, ham luong polyphenol tong (CL - Center line) bang 194,99 mg GAE/g chét kho.

Bdng 5. Két qua tinh toan cac gi6i han kiém soat

Tham s6 Gia tri
Gia tri trung binh (CL) 194,99
Do léch chuan (SD) 10,93
Gi6i han kiém soét dugi (LCL) 162,21
Gi6i han kiém soat trén (UCL) 227,76

Tinh 6n dinh cua qué trinh dwoc thé hién qua biéu dd kiém soat. Phan tich biéu do
(Hinh 5) cho thay khong c6 gia tri nao vuot ra ngoai gidi han kiém soat, hoat dong cua qua
trinh 1a 6n dinh.

240
230 ¢
% 220 +
g 210 - Két qua
200 | cL
190
S 180 UCL
170 - LCL
160
150

AE/g ch

Ham lugng polyphenol tong
(mg

123456 7 8 91011121314151617181920
Hinh 5. Biéu d6 kiém soat mé hinh thyc nghiém

~ Két qua thyc nghiém cho thiy ham luong polyphenol tong trung binh bang 194,99 mg GAE/g
chat kh6 (n = 3), khi kiém tra bang kiém dinh Student cho thay khong c6 su khac biét ¥
nghia gitra gia tri du doan va gia tri xac minh bang thuc nghiém (p = 0,64 > 0,05).

3.2.4. Két qua so sanh mdu doi ching va thir kha nang bat goc tu do mau toi wu

Két qua so sanh voi mau trich ly truyén thong chi ra rang trich ly cac hop chat
polyphenol c6 hd trg vi song cho hiéu qua cao hon so v6i phuong phép trich ly truyén théng
Cu the ham lugng polyphenol tong ¢ cong suat 540 W (TPC = 194,99 mg GAE/g chat kho)
cao gap 3,1 lan so véi mau truyén thong (TPC = 62,90 mg GAE/g chat kho). Két qua nay
tuong tu V6i két qua nghién ctu cua Mustapa et al. (2015) trong nghién ciru trich ly
polyphenol c6 hé tro vi song tir cay bim bip [21].

Két qua thir kha nang bat goc tw do DPPH ctua mau téi uu (Bang 6) cho thiy, hiéu suat
khang oxy hoa ctia mau toi wu ty 1& thuan véi ndng do mau va khac biét c6 y nghia thong ké
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& cac ndong do khao sat. Hiéu suit khang oxy hoa cua dich chiét mau ti wu cao nhét 1a

90,25% & nong d6 200 pg/mlL.

Bdang 6. Hiéu suat khang oxy hoa clia mau toi uu

Nong do dich chiét (ug/mL) Hiéu suat khang oxy hoa (%)
0 0
40 26,38+ 1,60
80 50,42° + 5,01
120 66,54° + 5,34
160 82,61 + 4,08
200 90,25°+ 0,63

a,bc

"1 cdc gid tri khac nhau thé hién sy khac biét ¢6 y nghia thong ké 6 mirc 5%.

Hiéu qua bét gbc tu do duoc danh gia thong qua gia tri IC50, theo d6 IC50 cua mau ti
wu bang 88,68 pg/mL; két qua nay cao hon mot s6 thao dugc trong cac nghién ctru trude day
nhu ha thii 6 tring (Streptocaulon juventas Merr.) ¢ IC50 bang 349,35 pg/mL (Pai Thi
Xuan Trang va ctv., 2015), cdy ca gai leo (Solanum hainasense Hance) c6 IC50 bing
1734 pg/mL va cao ha tha 6 (Streptocaulon juventas Merr) (ca cay) co IC50 bing
2586 pug/mL (Quang Vinh & Jong-Ban, 2011) [22, 23]. Tuy nhién, IC50 mau ti uu cua
nghién ctru nay van thap hon so véi vitamin C (IC50 = 12,93 pg/mL) 6,69 lan.

- 100 F y = 3,8192x + 0,6143 - 100 1 y=03974x + 14,76

& 80 I R2=0,9975 g: 80 R?=0,9672

A

2 60 | 2 60 |
o) Q

S 40 | S 40 |
Y+ Blsv}

S 20 t S 20 t

X X

O 1 1 J O 1 1 1 J
0 10 20 30 0 50 100 150 200
Nong d6 vitamin C (ug/mL) Nong d6 dich chiét (ug/mL)
Hinh 6. D6 thi bét gbc ty do DPPH Hinh 7. D thi bét gbc tw do DPPH
cua vitamin C cua dich chiét mau t6i wu
4. KET LUAN

Phuong phap trich ly hd tro vi song (MAE) ¢6 hiéu qua rd rét dén qué trinh thu nhan
polyphenol tir vo lua hat diéu. Ham lugng polyphenol téng thu duoc 1a 194,99 mg GAE/g
chat kho véi diéu kién trich ly toi wu: cong suat vi song 540 W, thoi gian 84 gidy. Hoat tinh
khang oxy hoa cua dich trich ly thé hién qua kha ning bit goc tu do DPPH véi gi tri 1C50
(88,68 pg/mL), thap hon so véi IC50 cta chat khang oxy hoa di chimng vitamin C (12,93 pug/mL).
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ABSTRACT

OPTIMISATION OF MICROWAVE-ASSISTED EXTRACTION
OF PHENOLIC COMPOUNDS FROM CASHEW NET COAT

Mac Xuan Hoa*, Nguyen Thi Thao Minh,

Nguyen Thi Minh Chau, Nguyen Thi Phuong Trang,
Le Thi Men, Le Nguyen Tra My, Tran Thi Thanh Ngoc
Ho Chi Minh City University of Food Industry

*Email: hoamx@cntp.edu.vn

Polyphenol compounds in cashew nut testa were obtained by microwave assisted
extraction (MAE) method. The aim of this research was to determine the optimal condition of
extraction. The MAE conditions included two factors studied by empirical research were
microwave power (W) and time (seconds), other factors were fixed based on results of earlier
studies. The response was the total phenolic content (TPC, miligram GAE per gram of dry
matter). The response surface methodology (RSM) based on central composite design (CCD)
was used to design experiments. Empirical results showed that the relationship between TPC
and MAE conditions fitted a quadratic empirical model with R® of 0.977. In which, both
factors had significant effects on TPC (p < 0.05), TPC also significantly influenced by
interaction between these two factors. The optimal conditions were predicted by using the
empirical model, TPC was maximised (193.83 mg GAE per gram of dry matter) at microwave
power of 540 W and time of 84 seconds. The optimal condition was then empirically verified
with 20 repeated samples, there was no significant difference (p > 0.05) between the predicted
value and the experimental value (194.99 mg GAE per gram of dry matter). Free radical DPPH
scavenging capacity of optimal extract (IC50) was 88.68 pg per mL, 6,69 times lower than
vitamin C content (12.93 pg per mL).

Keywords: Optimization, microwave-assisted extraction, phenolic compounds, cashew nut
coat, DPPH radical scavenging activity.
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