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TOM TAT

Tao méo (Docynia indica) 1a loai qué co tiém ndng dwoc Iy cao do chira nhidu hoat chat chéng oxy héa nhuw
phenolic, flavonoid. Nghién ctru ndy nhdm muc dich t&i wu héa didu kién chiét xuét hoat chét sinh hoc tir tao méo théng
qua hé tro' clGa vi séng. Tac ddng clia cac thong sé khac nhau bao gdbm: ndng dé dung méi, ty 1& dung méi/nguyén liéu,
cong suét vi séng, thdi gian chiét xuat dén viéc thu nhan cac hoat chat dwoc nghién ctru riéng 18. Didu kién chiét xuét
dwoc tdi wu héa bang phwong phap bé mét dap rng (Response Surface Methodology - RSM). Két qua cho thay, diéu
kién t&i wu d& chiét xuét hoat chét sinh hoc tir qua tdo méo dong khd la dung mai rgu 40°, ty 1& dung madi/nguyén liéu
la 33,37/1, cong suét vi séng 627,64W (tuy nhién trén thwe t& khong didu chinh dwoc cong suét nay nén nhém tac gia
str dung cdng suét sat nhat [a 630W), thdi gian vi séng 13 3,02 phat, & didu kién néu trén, ham lwgng polyphenol tdng
sb va flavonoid thu dwoc 1an lwot 13 42,28 + 0,39mg GAE /g CK va 15,47 + 0,38mg CAE/g CK.

T khoa: Tao méo, dong kho, chiét xuat bang vi séng, phenolic, flavonoid, kha nang khang oxi hoa.

Optimization of Microwave-Assisted Extraction of Phenolic
and Flavonoid Compounds from Lyophilized Docynia indica Fruit

ABSTRACT

Docynia indica is a fruit with high pharmacological potential because it contains many antioxidants such as phenolics
and flavonoids. This study aims to optimize conditions for extracting phenolic and flavonoid compounds from this fruit
through microwave-assisted. The effects of the various parameters including solvent concentration, solvent/material ratio,
microwave power, extraction time on collection capability of bioactive compounds were studied individually. The extraction
condition was optimized by Response Surface Methodology (RSM). The results showed that the optimal condition for
extracting bioactive substances from lyophilized Docynia indica was 40° alcohol solvent, the ratio of solvent/material was
33.37/1, microwave power was 627.64W (However, in fact, this power cannot be adjusted, so the authors used the
closest power of 630W), the extraction time is 3.02m. With the above indicated conditions, the total polyphenol and
flavonoid contents were obtained 42.28 + 0.39mg GAE/g CK and 15.47 + 0.38mg CAE/g CK, respectively.

Keywords: Docynia indica, lyophilized, microwave-assisted extraction, phenolic, flavonoid, antioxidant.

o ~ A Ha Giang va Lai Chau. Hién nay, tdo méo ducce

1. DAT VAN DE 2 ale v Lal LAdt. Fen 1Ay, \
‘ cong nhan 1a loai cdy dem lai nguon thu nhap

Tao méo (Docynia indica) dugc tréng rong quan trong cho cac ho gia dinh, phu hgp véi mo

rai 6 Viet Nam, An D6 va mot s6 tinh phia nam  hinh néng lam két hgp (Lua & cs., 2013). Thanh

Trung Quéc. Tai Viet Nam, tdo méo dude phan phan héa hoc chinh trong tdo méo bao gom axit
b6 chtl yéu 6 cac tinh mién nii phia Béc véi d6 tartric, axit citric, vitamin C, tanin, dudng.
cao trén 1.000m nhu Yén Bai, Lao Cai, Son La, Ngoai ra, tAo méo con chtia mot s6 hop chat sinh
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hoc dang quan tdm nhu phenolic, alkaloid,
flavonoid, proanthocyanidin (P Tat Logi, 1999).

Nhiing ndm gan day, nghién ctu thu nhan
hoat chét chong oxy héa va khang khudn tu
nhién ti thuc vat dudc quan tdm do nhu ciu
ngay cang ting déi v6i san phdm mang dic tinh
dudgc ly. Nghién cttu phuong phap thu nhan dich
chiét chia hoat chat sinh hoc cé lgi trong téo
meéo 1a can thiét, gitip nang cao gia tri cho loai
qua nay.

Chiét xuat hoat chat nhd hd trg vi séng la
mot trong nhiing phuong phap nhan dugec su
quan tdm nho thdi gian chiét xuat ngin, hiéu
suét chiét xuat cao, ning luong st dung it hon
phuong phap truyén théng, thich hgp véi ca quy
mo6 phong thi nghiém va quy mé cdong nghiép
(Duy & cs., 2019; Kala & cs., 2016). Tuy nhién,
dé thu duge dich chtta ¢6 ham lugng hoat chat
cao cin quan tAm dén anh hudng cia nhiéu yéu
t6 nhu noéng d6 dung méi, ty 1& dung méi/
nguyén liéu, céng suit vi soéng, thoi gian vi
séng... va phai t6i uu hoéa cac diéu kién ké trén.
Mot s6 ky thuat t6i wu héa duge phat trién nhu
phuong phap bé mit dap tng (Response surface
methodology - RSM) hay mang than kinh nhan
tao (Artificial Neural Networks) (Chen & cs.,
2006; Khayet & cs., 2011). Trong d6, RSM la
phuong phép phé bién dé t6i uu héa cac diéu
kién chiét xuat cac hgp chit cé hoat tinh sinh
hoc tit nguyén liéu thuc vat (Karacabey &
Mazza, 2010; Tabaraki & cs., 2012). RSM ciing
da dugc chiing minh la hiiu ich v6i viéc du doan
chinh x4c cao va hiéu qua vé thoi gian (Chen &
cs., 2006).

Mua vu thu hoach cta tdo méo trong nam
ngin, ti thang 9 dén thang 10 va qua ciing chi
bdo quan lanh t6t nh4t trong vong mot thang.
St dung tdo méo ngoai vu thu hoach chi c¢6 thé
1a tao méo kho. Dé lam kho, tho meéo duge siy
d6i luu hoic phoi duéi anh ning mat troi. Mot
lugng 16n cac hoat chdt nhu tocopherol, axit
ascorbic, carotenoid va phenolic bi t6n that do
dé bi bién d6i bsi nhiét trong thoi gian dai
(Shofian & cs., 2011). Hién nay, ky thuat say
dong kho gidp loai bé nudc ra khéi thuc pham
ma van gitt duge hau hét mau sic, dinh dudng,
huong thom, thanh phan va vi ciia nguyén liéu,
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phtt hgp véi nguyén liéu chiia thanh phan chong
oxy héa nhay cam véi nhiét cao.

Muc dich cta nghién ciiu nay 1a xac dinh
tac dong cua diéu kién chiét xuat (néng d6 dung
moi, ty 1& dung moi/nguyén liéu, cong suit vi
séng va thoi gian tac dong) t6i kha ning chiét
xudt cac hgp chat hoat tinh sinh hoc va d#c tinh
khang oxy héa tif qua tdo méo da dudc say dong
kho dé dua ra khuyén céo cho viéc nghién ciiu
phat trién san phdm rudu tdo méo ngam trong
nghién ctiu sau nay.

2. PHUONG PHAP NGHIEN cUU
2.1. Nguyén liéu

- Tdo meéo dat d6 chin thuong mai dudge thu
mua ti Yén Bai vao thang 9/2019, c6 duong
kinh tu 25-55mm; khéi lugng tit 22-50 g/qua,
dugc nguoi dan thu hai thu céng, sau dé duge
van chuyén vé Khoa Céng nghé thuc pham, Hoc
vién Néng nghiép Viét Nam sau 1 ngay thu hai.
Qua c6 mau xanh vang dic trung. Tédo méo dudc
riia sach va thai lat bang may céng nghiép va
cho ngay vao tdii PE kin dé tranh oxy hoa. Lat
cét tdo méo dudc bao quan ngay trong diéu kién
lanh 4-6°C khong quéa 12 gié sau d6 duge siy
doéng kho. Tdo méo sau khi sidy déng khd dugc
déng trong 2 16p tui PE va dit trong thung xdp,
bao quan 6 nhiét do thuong. Lat tdo méo sau
sdy c6 két cau x6p tao diéu kién cho qua trinh
trich ly cac hoat chAt.

- Rugu tring c6 do con 30, 35, 40, 45° dudc
dat tai lang Kién Lao, xa Xuan Tién, huyén
Xuéan Truong, tinh Nam Dinh, rugu dudce chung
cit theo phuong phéap truyén thong.

2.2. Phuong phap nghién citu

2.2.1. Phuong phap céong nghé

Hoat chat ti qud tdo méo déng kho duge
trich ly bang rugu két hop hé trg vi séng véi
néng do khac nhau theo quy trinh sau:

Lat tdo méo dong kho — Nghién, déng nhat
mAu — Phéi tron véi dung moéi — Chidt xuat
bang vi séng — Dich chiét thé — Ly tAm — Dich
chiét trong — Phan tich céc chi tiéu.
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2.2.2. Bé'tri thi nghiém

Khoang khdo sat ty lé dung méi/nguyén
lidu, nhiét d6 va thoi gian chiét xuat duge tham
khao theo nghién ctiu cia Shende & cs. (2016).
Cac thi nghiém déu dugc lap lai 3 1an.

Thi nghiém 1: Xac dinh nong d6 dung moi
thich hgp: Yéu t6 thi nghiém: dung méi 14 nudc
RO (d6i chiing), rudu trang 30, 35, 40, 45°. Yéu
t6 phi thi nghiém: thoi gian 5 phit, ty 1& dung
moi/nguyén liéu: 25/1, cong suit vi séng 450W.

Thi nghiém 2: Xac dinh anh hudng cta ty 1é
dung méi/nguyén liéu: Yéu t6 thi nghiém: ty 1é
dung méi/nguyén liéu lan lugt 15/1; 20/1; 25/1;
30/1; 35/1. Yéu td phi thi nghiém: thoi gian 5
phit, nong d6 rugu (xac dinh & thi nghiém 1),
céng sudt vi séng 450W.

Thi nghiém 3: Xac dinh anh hudng cua thai
gian: Yéu t6 thi nghiém: thoi gian vi séng lan
lugt 14 3, 4, 5, 6, 7 phut. Yéu t6 phi thi nghiém:
néng do rugu (xac dinh & thi nghiém 1), ty 1&
dung méi/nguyén liéu (xac dinh & thi nghiém 2),
cong sudt vi song 450W.

Thi nghiém 4: X4c dinh anh hudng ctia cong
suat vi séng:

Yéu t& thi nghiém: céng sudt vi séng 90W,
270W, 450W, 630W va 900W tuong ting vdéi cac
ché& @ P 10, 30, 50, 70, 90 cta 1o vi séng SHARP
R-G573VN-B. Yéu t6 phi thi nghiém: nong do6
rudu (xadc dinh ¢ thi nghiém 1), ty 1&é dung
moi/nguyén liéu (xac dinh ¢ thi nghiém 2), thoi
gian vi séng (x4c dinh & thi nghiém 3).

Chi tiéu theo ddi thi nghiém ti 1 dén 4
gbm: polyphenol téng s6, flavonoid, hoat do6
khang oxy hoa.

Thi nghiém 5: T6i uu héa cac yéu td anh
huéng dén kha niang chiét xuidt cic hoat chit
sinh hoc tit qua tdo méo théng qua hd trg caa vi
séng: Tién hanh khao sat so bo anh hudng ctaa
04 théng sd quan trong dén kha ning chiét
polyphenol téng s6, flavonoid tit qua tdo méo
dong khé bao gém: Néng d6 dung méi, ty lé
dung moi/ nguyén liéu, théi gian vi séng, cong
suat vi séng. Theo d6, cac thi nghiém so b vé
cac yéu t& doc lap duge thuc hién dé lua chon
pham vi phu hop (chinh 14 két qua cua 4 thi
nghiém don yé&u t6). Bon yéu t& chinh sau d6 da
dugc lua chon cho thiét k& BBD (Box Behnken
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Design) bao gdbm: Nong dd dung moéi (A, %), ty 1&
dung méi/nguyén liéu (B, w/w), thoi gian vi séng
(C, phit) va cong suat vi séng (D,W). Thiét k&
nay c6 uu diém 1a s6 thi nghiém sé it hon so véi
mod hinh lip tAm (CCD) gitp tiét kiém thoi gian
thit nghiém hon. Thiét k& thi nghiém dugc thuc
hién trén phan mém Design Expert 11.

2.2.3. Phéan tich

Xac dinh chat kho téng s6 theo phuong phap
sdy dén khéi lugng khéng déi 6 nhiét do 105°C
trong thoi gian dai, lugng nude trong nguyén liéu
sé bay hoi dén khoi lugng khéng déi, toan bo
phan con lai 1a lugng ch4t khé ctia nguyén liéu.

Ham lugng phenolic duge xac dinh theo
TCVN 9745-1-2013, d6 hap thu quang duge do 6
bude séng 765nm biang may quang phé UV-Vis.
Axit gallic duge st dung dé x4y dung dudng
chudn. Két qua tinh bing mg axit gallic trén
khéi lugng kho nguyén liéu.

Ham lugng flavonoid duge xac dinh theo
phuong phap dugc md ta bdéi Xu & Chang
(2007), @ h&p thu quang dugc do & buéec séng
510nm bing may quang phé UV-Vis. Catechin
duge st dung dé xay dung dudng chuin. Két
qua tinh bing mg catechin trén khéi lugng kho
nguyén liéu.

Hoat tinh khang oxy héa xac dinh theo
phuong phap do mau Tabart & cs. (2007), dya
vao kha nang bat giii goc tu do DPPH cta chat
c6 tac dung khang oxy héa. Ham lugng DPPH
con lai trong dung dich sau phan ting dudgc xac
dinh béng phuong phap so mau ¢ 517nm, tir dé
% kim ham dugc tinh toan va thay vao phuong
trinh dudng chuén trolox, tinh kha niang khang
oxy héa mau.

Cac héa chat st dung trong nghién cttu bao
gom: Folin-Ciocalteu 10%; Na,CO, 7,5%;
catechin géc; NaNO, 5%; AICl; 10%; NaOH 4%;
DPPH géoc; trolox goc; methanol déu 1a cac héa
chat dung trong phan tich c6 xuit ti Duc.

2.2.4. Xir Iy s6 liéu

S6 litu duge xt 1y va phan tich trén phan
mém Microsoft Excel va Minitab 16. Su khac
biét cua gia tri trung binh gitia cac cong thiic
dude danh gia nho phép so sanh Turkey véi mtc
tin cay 95%.
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Hinh 4. Anh huéng ctia nong do dung méi dén ham luong

va kha niang khang oxy héa cuia cac hoat chat chiét xuat tir qua tdo méo dong kho

3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia cac diéu kién chiét
xuit hoat chiat dén ham lugng hoat chat
thu dugc

Pé tim duge diém tAm cho thiét k& thi
nghiém t6i vu, anh hudng cta bén yéu t& doc
lap: nong do rugu, ty 1&é dung moi/nguyén lidu,
thoi gian vi séng va céng suit vi séng dén ham
lugng hoat chat sinh hoc trong dich chiét dugc
khao sat. Két qua thu duge trong hinh 4.

Két qua tai hinh 4a cho thay, ham lugng
polyphenol téng s6 va flavonoid thu dugc it nhat
khi chiét xudt bang dung méi rugu 30°, ting
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dian v6i dung méi rugu 35°, dat cao nhat tai
dung méi rugu 40° véi ham lugng polyphenol
tong s6 la 27,20mg GAE/g CK, flavonoid la
12,51mg CAE/g CK sau d6 gidam dan véi rugu
45°. Kha ning khang oxy héa thap nhat khi
chiét bang rugu 30° va ting dan véi rugu 35°
(10,97mmol trolox/g CK), 40° (12,12mmol
trolox/g CK) va giam dan khi st dung rugu 45°.
Kha niéng chiét xuat cac hoat chat phu thudc
vao mtc do phan cuc cia dung moi. Nong do
rugu cang nhd, ham lugng nuée cang nhiéu, tinh
phan cuc cang 16n (do nudc c6 hing s6 dién méi
va gia tri lién két hydro cao hon rucu). Theo
Shende & cs. (2016) xu huéng chiét xuat cac
hoat chat cia cac dung moéi ting dan khi dung
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modi c6 do phan cuc cang bé, tuy nhién diéu nay
phu thudc vao miic d6 phan cuc cta hgp chat
can chiét c6 trong nguyén liéu. Nhu vay, rudu
40° 14 dung moéi cho ham lugng hoat chit sinh
hoc va kha ning chéng oxy héa cao nhat, khac
biét c6 ¥ nghia so véi ba noéng do con lai 6 mtc
P = 5%. Sau khi lya chon dudc néng do dung
moi thich hop, ty 16 dung méi/nguyén liéu 1a yéu
t0 tiép theo dude lua chon dé khao sat.

Két qua tai hinh 4b cho thay, ham lugng
polyphenol téng s6 thu dude it nhat khi chiét
xuat véi ty 1& 15/1, ting dan & 20/1, 25/1, 30/1 va
dat gia tri cao nhat tai ty 1& 30/1 v6i ham lugng
30,48mg GAE/g CK, sau d6 giam nhe ¢ ty 1é
35/1. Tuy nhién, khi chiét xuat é ty 1é 35/1 ham
lugng polyphenol thu duge 1la 30,20mg GAE/g
CK, xu li théng ké cho thay khong c6 su khac
biét 6 miic y nghia P = 5% so véi ty 1& 30/1.
Tuong tu, ham lugng flavonoid thu dude cao
nhét & ty 16 30/1 1a 11,75mg CAE/g CK, va
khong c6 su khac biét so v6i ty 1&é 35/1 6 mic ¥
nghia P = 5%. Trong khi d6, kha néng khang
oxy héa ctia dich chiét tdo méo 6 ty 1& 30/1 va
35/1 thap hon so véi ty 1& 20/1 nhung su khac
nhau 1a khong c6 ¥ nghia é P = 5%. Diéu nay
cho thay ty 1é dung méi/nguyén liéu khong anh
hudng nhiéu dén hoat dé khang oxy héa cua
dich chiét. C6 thé giai thich rang, khi lugng
dung moéi chiét xudt it, chua du dé ti€p xuc véi
nguyén liéu nén ham lugng cac hoat chit chiét
ra chua nhiéu. Khi tiép tuc ting lugng dung moi
thi su chénh léch nong do gradient cang lén,
lam tdng hiéu suat chiét xuat nén ham luong
hoat chat thu duge ting. Tuy nhién, khi ting
lugng dung méi dat dén mot trang thai can
bang, ttc su chénh léch néng d6 dat can bang,
ham Iugng hoat chat thu dugc 1a téi da. Néu
tiép tuc tang lugng dung méi, sy chénh léch
nong d6 khong con ting niia, thay vao d6 né cé
thé lam giam lugng hoat ch4t chiét xuit ra va
lang phi dung méi (Duong Thi Phugng Lién &
cs., 2014). Ham lugng polyphenol va flavonoid
déu cao 6 ty 1& 30/1 nhung hoat d6 khang oxy
hoa lai gidm nhe, c6 thé do trong tdo méo, ngoai
hai loai hoat chit trén con c6 mot s6 hoat chat
khac ¢6 tac dung khang oxy héa. O ty 1& 20/1 ¢6
thé da dat dén trang thai can bing cta cac hoat
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chat d6 nén kha ning khang oxy héa 6 ty 1é 30/1
giam so v6i ty 1& 20/1. Nhin chung, dé ham
lugng hoat chit chéng oxy héa thu duge 16n
nhat va tranh dé lang phi dung méi, ta chon ty
1é dung méi/nguyén liéu la 30/1. Sau khi lya
chon ty 1&é dung méi/nguyén liéu thich hgp, thoi
gian vi soéng 1a yé&u t& tiép theo dé khao sat anh
hudng ctia vi séng téi qué trinh chiét xuat.

Két qua hinh 4c chi ra ring ham lugng
polyphenol téng s6, flavonoid va kha ning
khang oxy héa tidng khi tang thdi gian vi séng
t 3 phut 1én 4 phidt. Ham lugng hoat chat va
kha nang khang oxy héa thu dudc cao nhat khi
xt li v6i thoi gian 4 phit 1an lugt 14 35,76mg
GAE/g CK; 14,36mg CAE/g CK va 10,59mmol
trolox/g CK. Tuy nhién, khi tiép tuc ting thoi
gian 1én 5, 6, 7 phit, ham lugng hoat chit va
kha ning oxy héa déu gidm dan. O 5 phit, ham
luong polyphenol téng s6 giam ti 35,76mg
GAE/g CK xuéng 30,29mg GAE/g CK-mo6t ludng
giam dang ké. Tuy nhién, gia tri hoat d6 khang
oxy héa 6 cac ty 1& khac nhau thi khac nhau
khéng cé ¥ nghia thong ké 6 P = 5%, vi vay thoi
gian vi séng anh hudéng khéng nhiéu dén hoat
d6 khang oxy héa. C6 thé giai thich ring, 6 cing
mot cong suit vi song, khi ting thoi gian vi séng
thi dich chiét dugc xt 1y 6 nhiét d6 cao nén kha
ning chiét xuat cac hoat chat ciing tang. Tuy
nhién, polyphenol va flavonoid la nhiing hgp
chit nhay cam véi nhiét d6 cao trong thoi gian
dai, vi vay dén mot khoang nhiét d6 nhat dinh,
chiing bi phan huy va m4t kha ning khang oxy
héa. Do d6, thdi gian thich hgp dé vi séng chiét
dich 14 4 phut. Sau khi lya chon thdi gian vi
séng thich hop, cong suit vi séng la yéu to tiép
theo dé khao sat

Két qua hinh 4d cho thdy, ham lugng
polyphenol tdng s6, flavonoid va kha niang khang
oxy héa thu dugce cao nhat khi chiét xuat 6 450W
v6i ham lugng cac hoat chat va kha ning khang
oxy héa lan lugt 14 35,24mg GAE/g CK; 14,06mg
CAE/g CK va 10,96 mmol trolox/g CK. Tuy
nhién, tiép tuc téng cong sudt lén 630W va
810W, ham lugng cac hoat chat lai gidm dan.
Nghién ciitu truéc day khi chiét xuat hgp chat
phenolic ti vo lac, Ballard & cs. (2010) da két
luan rang, chiét xut ¢ muc cong suat vi séng cao
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hon khong phai lic nao cling ddm bao thu héi
duge nhiéu nhat cac hoat chat sinh hoc so véi
muc cong sudt trung binh. Piéu nay c6 thé giai
thich rang: ham lugng polyphenol, flavonoid ting
14 do nhiét do6 cao, giai phéng polyphenol tit cac
hop chat phenol 6 dang lién két, c¢6 su chuyén héa
hop chéat polyphenol 6 dang khéng hoa tan thanh
hoa tan, c6 su phan hiy cta lignin dan dén
phéng thich din xuédt axit phenolic hodc lam
phéat sinh thém phenolic méi (Jeong & cs., 2006).
Tuy nhién, khi tiép tuc tang cong suat vi séng va
thoi gian thi ham lugng polyphenol ¢6 khuynh
huéng giam do su suy thoai hgp chit nay. Lemos
& cs., (2012) cho rang, su gia ting kha ning
khang oxy héa mot phan do ting ham lugng
polyphenol, mot phan do trong qua trinh xu ly
nhiét hinh thanh céc hgp chit méi c6 tinh chat
chéng oxy héa, chdng han nhu melanoidin sinh
ra b6i phan ing Maillard. Tuy nhién, khi cong
suit vi séng cao hon dan dén nhiét dd cao hon,
thoi gian cang kéo dai thi kha ning nay cang
gidm do su suy giam cua cac chat héa hoc tu
nhién c6 san trong nguyén lidu, sy mat mat cac
phan t nude, hinh thanh cac hop chit méi 6n
dinh hon nhung it ¢6 hoat tinh sinh hoc hon, do
dé anh hudng dén hoat tinh chéng oxy héa. Vi
vay, cong sudt vi séng thich hop dé xt li vi séng
chiét dich 1a 450W.

3.2. T6i vu hoéa cac diéu kién chiét xuat cac
hoat chit tir qua tao méo dong kho

Dua vao két qua cua cac don thi nghiém
trén, c6 thé thiy rdng noéng do dung méi anh
hudng khéng nhiéu dén kha ning chiét xuit cac
hoat ch4t sinh hoc tit qua tdo méo déng kho, vi
vay c¢d dinh dung méi trong chiét xuat la
ethanol 40°. Diéu kién thich hgp khao sat dudc
tit cac thi nghiém don yéu t8 duge 14y lam diém

tam (diém 0) trong thist k& t6i wu héa Box
Behnken va duge ma hoa nhu trong bang 1.

Duya vao viéc ma héa cac mtc yéu td trén,
sau khi chay trén phan mém thiét k& DX11
(Design Expert 11) v6i phuong phap bé mat dap
tng RSM theo md hinh Box Behnken thu dugc
bang ma tran véi 15 thuc nghiém. Méi thuc
nghiém cé hai 1an lip lai va ba dau ra tuong
tng 1a polyphenol téng sd, flavonoid va hoat d6
khang oxy héa. K&t qua thu dugc trinh bay
trong bang 2.

Két qua phéan tich ANOVA duge thé hién
trong bang 3.

T bang két qua, nhan thay:

- D61 v6i ham lugng polyphenol, gia tri
F-value cta mo hinh bing 58,70, gia tri p-value
cua mo6 hinh <0,001 chting t6 moé hinh c6 ¥
nghia. Hé s6 hoi quy R? = 0,9653. Hé s6 hdi quy
R? cang gan 1 thi mé hinh cang c6 ¥ nghia. Két
qua nay cho thay c6 96,53% sb liéu thuc nghiém
tuong thich véi s6 liéu tién doan ctia md hinh.

- D61 véi ham lugng flavonoid, gia tri
F-value cia mé hinh bing 21,20 va gia tri
p-value ciia m6 hinh <0,001 chiing t6 moé hinh
la c6 ¥ nghia. Hé s6 hoi quy R? = 0,9094. Két
qua nay cho thay c6 90,94% sb liéu thuc nghiém
tuong thich véi s6 liéu tién doan ctia md hinh.

- Tuy nhién, d6i véi hoat tinh khang oxy
héa, két qua thuc nghiém sau khi chay trén
phan mém Design Expert 11 cho ra gia tri lack
of fit ¢c6 F-value = 6,73 va p-value = 0,0393, tiic
12 mo6 hinh khéng tuong thich/phu hgp. Diéu
nay c6 thé do ba bién doc lap dua vao chay t6i
uu (ty 1é dung méi/nguyén liéu, thoi gian vi séng
va cong sudt vi séng) chua phai 1a ba yéu td c6
anh hudng 16n nhat dén hoat d6 khang oxy héa
cua dich chiét.

Bang 1. Cac miic ctia yéu t6 anh huéng

Murc cac yéu td

Céc yéu t6 anh huwéng Pon vi
-1 0 +1
T§ 18 dung méi/ nguyén liéu wiw 25/1 301 35/1
Thoi gian vi song phut 3 4 5
Cong suét vi séng W 270 450 630
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Bang 2. Thiét k& thuc nghiém va gia tri ham dau ra

Lan Lan Yéu tb 1 Yéu tb 2 Yéu tb 3 Paura 1 Daura2 Paura3
Iap chay A B c Y1 Y2 Y3
1 1 -1 -1 0 34,0983 14,0740 10,4909
1 2 +1 -1 0 40,4928 13,9097 9,6892
1 3 -1 +1 0 33,7092 13,7485 11,1014
1 4 +1 +1 0 34,5731 13,9327 11,7086
1 5 -1 0 -1 34,4197 12,8846 11,3944
1 6 +1 0 -1 33,7210 11,8731 9,1990
1 7 -1 0 +1 30,0161 11,0417 10,3444
1 8 +1 0 +1 38,9756 15,0504 11,9096
1 9 0 -1 -1 32,6856 10,5664 9,2693
1 10 0 +1 -1 34,0028 12,5011 11,7887
1 11 0 -1 +1 39,4759 16,0060 11,6004
1 12 0 +1 +1 32,1653 11,7294 9,6892
1 13 0 0 0 36,0007 14,0541 10,3136
1 14 0 0 0 36,5143 14,7528 10,3121
1 15 0 0 0 36,4021 14,6124 10,2278
2 16 -1 -1 0 34,4547 13,9558 10,4785
2 17 +1 -1 0 39,4736 13,7968 9,7010
2 18 -1 +1 0 33,5196 13,7419 11,1167
2 19 +1 +1 0 35,2645 14,1968 10,6690
2 20 -1 0 -1 34,1964 13,2379 11,4846
2 21 +1 0 -1 34,3649 11,1207 9,3038
2 22 -1 0 +1 29,8334 11,4516 10,2557
2 23 +1 0 +1 40,8202 15,8404 11,8972
2 24 0 -1 -1 39,6274 16,4416 11,6158
2 25 0 +1 -1 34,3918 12,4754 11,7909
2 26 0 -1 +1 39,6274 16,4416 11,6158
2 27 0 +1 +1 31,2064 11,4492 10,8808
2 28 0 0 0 35,9331 13,9864 10,2594
2 29 0 0 0 36,3323 14,9763 10,2638
2 30 0 0 0 35,4503 14,1973 10,2894

Chd thich:Y1: Ham lugng polyphenol tong s6 (mg GAE/g CK); Y2: Ham Iugng flavonoid (mg CAE/g CK);Y3: kha
nang khéng oxy héa cua cdc hoat chat sinh hoc (mmol trolox/g CK).

Pé t6i uu héa ham muc tiéu, st dung
phuong phap ham ky vong trén phian mém quy
hoach thuc nghiém Design Expert 11. K&t qua
da tim dugc diéu kién t6i wu dé chiét xudt
polyphenol, flavonoid va hoat d6 khang oxy héa
tit qua tdo méo dong khd véi dung méi rugu 40°,
ty 1& dung méi/nguyén liéu la 33,37/1, thoi gian
vi song 1a 3,02 phiit, cong suat vi séng 627,64W,

¢ diéu kién 1y thuyét nay, ham lugng polyphenol
téng s6, flavonoid du tinh thu nhéan 1an lugt 1a
42,83mg GAE/g CK, 16,56mg CAE/g CK. Sau
d6, dé kiém tra lai, mot thuc nghiém véi cac
théng s6 trén da dudc thuc hién. D61 véi ty 1é
dung méi/nguyén liéu, thoi gian c6 thé diéu
chinh chinh xac, tuy nhién cdong sudt vi séng
theo thiét bi chua diéu chinh dugdc. Dya trén
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diéu kién thuc té&, cong sudt trén gan nhat véi
diém 630W ctia thiét bi nén cong sudt nay sé
duge st dung. V6i cac diéu kién thuc t& nhu
trén, két qua thuc nghiém dua ra ham lugng
polyphenol téng s6, flavonoid thu nhan duge 14n
lugt 1a 41,58 = 0,58mg GAE /g CK va 15,89 =
0,40mg CAE/g CK. So sanh véi gia tri tién doan
cta phan mém & ty 1&é dung moéi/nguyén liéu la
33,37/1, thoi gian vi séng 12 3,02 phtt, cong suit
vi séng 630W ham lugng polyphenol téng sd,
flavonoid thu nhan dugc 1an lugt la 42,28 +
0,39mg GAE /g CK va 15,47 = 0,38mg CAE/g
CK. DPéi véi polyphenol téng sé va flavonoid, két
qua nay 16n hon 95% gia tri ma moé hinh da du
doan. Nhu vay su sai léch gitia m6 hinh va thuec
nghiém khéng c6 y nghia théng ké. Diéu d6
chting t6 m6 hinh dudc Iya chon 1a phu hgp va
du doan mot cach thda dang két qua ham lugng
polyphenol téng s6 va flavonoid thu duge. So
sanh két qua thu dugc véi sb lidu tu tac gid Duy
& cs. (2019) khi chiét xu4t tdo meéo say kho (6 60
+ 5°C) ¢ diéu kién t6i vu (thoi gian chiét xuat 50
phit, nong dd ethanol 65%, céng sudt vi séng
440W va pH dich chiét 5,4) thu dugc ham lugng
polyphenol, flavonoid 1an lugt 1a 33,57 = 0,12mg
GAE/ g CK; 25,01 + 0,11 mg QE/ g CK. C6 thé
thay, ham lugng polyphenol & diéu kién chiét

xuidt cia Duy & cs. (2019) 1a thap hon, tuy
nhién ham lugng flavonoid lai cao hon. Su khac
nhau nay do nhiéu yé&u t6: khac biét vé loai
nguyén liéu, loai thiét bi, cac yéu t6 doc lap dua
vao to1 uu.

Dua vao phan tich so liéu thuc nghiém béng
phan mém Design Expert 11, d& xac dinh dugc
mo hinh phu hgp 14 m6 hinh bac hai va da tim
duge phuong trinh héi quy c6 dang nhu sau:

Y1 = 36,1055 + 2,0899A - 1,4799B +
0,7584C - 1,1005AB + 2,5596AC - 2,4051BC -
1,3954C2

Y2 = 14,4299 + 0,3490A - 0,3577B +
0,8501C + 1,4407AC - 1,6162BC - 1,3985C?

Y3 = 10,2777 - 0.224325A + 0,420631B +
0,362019C + 0,0923375AB + 0,947836AC -
0,8398BC + 0,176146B2 + 0,405321C?

Trong d6:

A: Ty 1& dung méi/ nguyén liéu;

B: Thoi gian vi séng;

C: Cong suét vi song;

Y1: Ham lugng polyphenol t6ng s6 thu nhén;

Y2: Ham lugng flavonoid t6ng s6 thu nhan;

Y3: Hoat d0 khang oxy hda.

Bang 3. Hé s6 hoi quy ctia cAc mé hinh da thiic bac hai duge du doan

Nbi dung Y1-TPC Y2-TFC Y3-DPPH
GiatriF Giatrip GiatriF Giatrip GiatriF Giatrip
M® hinh 58,70 <0,001° 21,20 <0,0001° 301,00 <0,0001°
A - Ty 1& dung méi/ nguyén liéu 155,76 <0,001° 5,47 0,0304"° 109,05 <0,0001°
B - Thi gian vi song 78,10 <0,001° 5,74 0,0269"° 383,44 <0,0001°
C - Cong suét vi séng 20,51 0,002 32,47 <0,0001° 284,02 <0,0001°
AB 21,60 0,002 0,3251 0,5752 9,24 0,0067
AC 116,82 <0,001° 46,64 <0,0001° 973,53 <0,0001°
BC 103,14 <0,001° 58,69 <0,0001° 764,21 <0,0001°
A 0,4565 0,5074"° 0,9928 <0,0001° 1,65 0,2148
B? 0,9535 0,3411" 1,76 0,2000™ 31,03 <0,0001°
c? 32,05 <0,001° 40,56 <0,0001° 164,32 <0,0001°
Lack of fit 3,97 0,0958"° 1,94 0,2741N° 6,73 0,0393°
R? R?=0,9653 R’=0,9094 R?=0,9930

Chu thich:Y1: Ham lugng polyphenol tong s6 (mg GAE/g CK); Y2: Ham Iugng flavonoid (mg CAE/g CK);Y3: kha
néing khang oxy héa cua cac hoat chat sinh hoc (mmol trolox/g CK). %: P <0,05; NS = not significant: khéng cé y

nghia, S = significant: c¢é y nghia.

734



Nguy&n Thi Thu Phwong, Thai Ngoc Anh, Béng Thao Yén Linh, Nguy&n Thi Lam Poan

Phuong trinh héi quy cho thiy yéu td ty 1é
dung méi/nguyén liéu va céng suit vi séng cbd
anh hudng theo ty 1& thuan dén ham lugng
polyphenol va flavonoid thu nhan. D6i véi ham
lugng polyphenol, y&u t6 thoi gian vi séng anh
hudng theo ty 1é nghich dén ham lugng
polyphenol thu nhan. Tuong tac anh hudng gitia
ty 1&é dung méi/nguyén liéu va cong suat vi séng
dén ham lugng polyphenol thu nhan 14 16n nhat
va ty 1é thuan. D61 véi ham lugng flavonoid,
tuong tac gitia thoi gian vi séng va coéng suat vi
séng anh hudng theo ty 1&é nghich manh nhat
dén ham lugng flavonoid caa dich chiét, trong
khi d6 tuong tac gifia ty 1é dung méi/nguyén liéu
va thdi gian vi séng khéng anh hudng hodc anh
hudng khong dang ké dén ham lugng flavonoid.
Tuong tac anh hudéng gitta ty 1é dung
moéi/nguyén liéu va cong sudt vi séng dén ham
ludng polyphenol thu nhan 1a 16n nh4t va ty 1é
thuan. Nhin chung, ca 3 yéu t6 déu anh hudng
manh dén viéc thu polyphenol va flavonoid
trong qua trinh chiét xuat. Khi so sanh cac gia
tri nay véi cac nghién ctiu khac cua tac gia Duy
& cs. (2019), thay c6 su giong nhau vé anh
hudng ctia yéu t6 cong suat vi séng. Su khac biét
cling do su khac nhau vé loai nguyén liéu, giéng,
diéu kién cham séc, do chin thu hai cua tiung
loai nguyén liéu, cing véi d6 1a viéc st dung
thiét bi, cac thong so chiét xuat khac nhau gifia
cac tac gia.

4. KET LUAN

Nghién ctiu cho thay st dung hd trg vi séng
trong trich ly hoat chat sinh hoc tit thuc vat 1a
phuong phap trién vong. Két qua cho thdy cac
don yéu t& la ndéng do rudu, ty l&¢ dung moi/
nguyén liéu, thoi gian vi séng va céng sudt vi
séng déu c6 anh huéng manh mé téi ham lugng
polyphenol va flavonoid chiét xuat tit qua tao
méo dong kho. Diéu kién t61 wu dé chiét xudt cac
hoat chét sinh hoc tit qua tdo méo déng kho la
ty 1& dung méi/nguyén liéu la 33,37/1, thoi gian
vi séng 1a 3,02 phiit, céng sudt vi séng 627,64W.
Tuy nhién, mé hinh chua tuong thich v6i ham
dau ra 1a hoat do khang oxy hoa. Két qua budc
dau nay sé tao co s6 cho viéc phat trién cac san
pham rugu tdo méo ngam.

Lé Thi Ngoc Thuy, Tran Thi Nhung, Nguyén Thj Thanh Thay
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