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Toi ru mit s0 yéu to anh huéng dén qua trinh tach chiét hop chit polyphenol
ti hat cau (4reca catechu L.) bing phwong phap dap img bé mit
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Tom tit:

Polyphenol 12 mgt nhém hep chit tu nhlen co trong thuc vat voi dac tinh khang Khuén va chong oxy hoa, mang lai
nhiéu tiém nang tng dung trong san xuét dwgce pham va nong nghiép. Véi muc dich tach chiét va thu nhin ham
luwgng hop chit polyphenol cao tir hat cau (4reca catechu L.), nghién ctru di sit dung phwong phap dap wng bé mit
dé danh gia anh hwéng ciia mot sé yéu té ky thuat nhw ndng do dung méi (X)), ty 1€ dung moi/nguyén li¢u (DM/NL)
(v/w) (X,) va thoi gian ngam (gio) (X,) dén ham lwgng hop chét polyphenol (Y) dwoc trich ly trong hat cau. Két qua
nghién ciru thu dwoc mé hinh mo ta tach chiét hop chat polyphenol tir hat cau bang ham muc ti¢u Y = 80,64 + 3,10X_
- 1,27X,- 6,00X ? - 3,66X,? - 5,07X,. Dya vao ham muc tiéu, két qua ham lwgng polyphenol dugc thu nhén cao nhat
1a 80, 72 mg GAE/g nguyen liéu, VO’l cic diéu ki¢n toi wu nhw sau: nong do dung méi ethanol 55%, ty 1¢ ngam DM/NL
(v/w) 35/1 va thoi gian ngim 2 gio. Két qua ham lwgng polyphenol cia thye nghiém khong co sw khac biét ¢6 y nghia
thong ké so voi két qua dw doan ctia mo hinh. Két qua nay la tién dé cho quy trinh thu nhan hop chit polyphenol tir

hat cau irng dung khang khuin trong nong nghiép va y dwoc.

Tir khéa: Areca catechu L., dap ing bé mit, hat ciy cau, polyphenol.

Chi s6 phdn logi: 2.4

1. Dat van de

Cay cau (4reca catechu L.) thudc ho Cau (drecaceae)
[1], dugc trong phd bién ¢ Viét Nam va nhiéu noi trén
thé gi¢i. Hat cdy cau dwoc xac dinh c6 hon 59 hop chét,
trong dé cac nhom c6 ham lugng cao la polyphenol [2],
alkaloid, flavonoid, tanin, triterpen [3]. Trong d6, hop chat
polyphenol c¢6 nhiéu hoat tinh sinh hoc nhu khang khuin
(Staphylococcus aureus, Salmonella typhi, Escherichia
coli), chéng o6xy héa va ky sinh tring (Ascardia galli,
Ascaris suum, Fasciolopsis buski) [4]. Mot nghién ctru gan
day da du doén sy gia tang nhu cau sur dung polyphenol [5],
theo d6 nhu cau vé polyphenol trén thi trudng polyphenol
toan cau duge dinh gia 761,9 tricu USD vao nam 2020 va
du kién s& dat 969,2 triéu USD vao cudi nam 2026, ting
truong 3,5% trong giai doan 2021-2026.

Trong cac budc thu nhan hop chat polyphenol trong thuc
vat thi chiét xudt 1a buéc quan trong. Tuy nhién, c6 nhiéu
yéu td anh huong dén hiéu qua ciia qua trinh chiét xuét. Tinh
chat khong 6n dinh, da dang cta cac hop chat polyphenol
tir cac loai thuc vat khac nhau nén doi hoi mot cach chiét
xudt phu hgp cho ting mﬁu thyc vat [6, 7]. Do dd, viéc xac
dinh cac diéu kién chiét xuét rat quan trong aé thu nhén t01
da ham lugng polyphenol ¢é trong mau. Mot so yeu t6 can
dugc xem xét khi sir dung cac k¥ thuat chiét xuat bao gom
loai va ty 18 dung méi, thoi gian chiét va ty 1& chit ran voi
chat long dé dam bao chiét xuat hoan toan cac hop chat quan
tam, dong thoi tranh bién d6i hoa hoc [6, 8-10].

*Tac gia lién h¢: Email: nguyenbatho0705@gmail.com
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Céc nghién ctru chiét xuét co thé duoc thyc hién bang
cach su dung phuong phap don yéutd [11, 12] hodc phuong
phap dap Gmg bé mit [7, 13]. Trong cach tiép can don yéu tb
thi tai mot thoi dlem chi c6 mot yéu t6 duoc chon thay dbi
trong khi tat ca cac yéu t6 khac khong déi. Cach tiép can nay
tén thoi gian va tén kém. Ngoai ra, cac tac dong tuong tac
giita cac bién khong thé danh gia dugc [7, 14]. Phuong phap
dap ung bé mat 13 mot phuong phap thong ké st dung dir
lidu tir cac thiét ké thi nghiém phu hop dé xac dinh va giai
ddng thoi cac phuong trinh da bién. Cac phuong trinh nay
¢6 thé dugc biéu dién bang db thi dudi dang cac bé mit dap
ung, co thé duoc sir dung theo 3 cach: 1) DPé mé ta anh hudng
ctia cac bién thir nghiém & don 1¢ dén két hop; ii) Dé xac
dinh mbi quan hé giira cac bién thir nghiém v6i nhau; iii) Dé
mo ta hidu qua két hop cua cac bién thir nghiém 1én két qua
[15]. Cach tiép can nay c6 thé khéc phuc dugc nhiing nhuogc
diém cua phuong phap don yéu to [14] va da c6 nghién ctru
str dung trong viéc chiét xut cac hop chit polyphenol tir cac
nguon thuc vat nhu tu hat qua chokeberry, vo qua lyu, vo
cay van sam, hat lta my [16-19].

Mic du, viée tdi wu hoa cac didu kién chiét xuit hop
chat thyc vat bang phuong phap dap g bé mat co nhleu
vu diém nhung chua co nhiéu nghién clru trong nudce vé tbi
uu héa viée chiét xuét cac hop chit polyphenol tir hat ciy
cau. Do vay, muc tieu ctia nghién ctru nay 13 t&i vu mot sé
diéu kién chiét xut (nong d6 dung moi, thoi gian chiét xuat
va ty 16 dung moi) can thiét dé chiét xuét cac thanh phan
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Abstract:

Polyphenols are a group of natural compounds found
in plants with antibacterial and antioxidant properties,
offering significant potential applications in pharmaceutical
and agricultural production. To extract and obtain a
high content of polyphenolic compounds from areca nuts
(Areca catechu L.), the study utilised a surface response
methodology to assess the impact of various technical
factors such as solvent concentration (X)), solvent-to-
material ratio (v/w) (X,), and soaking time (hours) (X))
on the yield of polyphenolic compounds (Y) extracted
from areca nuts. The study’s results yielded a model
describing the extraction of polyphenolic compounds
from areca nuts using the objective function Y = 80.64 +
3.10X, - 1.27X, - 6.00X * - 3.66X,” - 5.07X%. Based on the
objective function, the highest polyphenol content obtained
was 80.72 mg GAE/g of raw material under the following
conditions: ethanol solvent concentration of 55%, solvent-
to-material ratio (v/w) of 35/1, and soaking time of 2 hours.
The experimental polyphenol content results showed no
statistically significant differences compared to the model-
predicted outcomes. These results serve as a basis for
the polyphenol extraction process from areca nuts with
antibacterial applications in agriculture and medicine.

Keywords: Areca catechu L., areca nut, phenolic, response
surface methodology.

Classification number: 2.4

polyphenol trong hat cdy cau va xac dinh cac diéu kién tdi
uu cho hiéu suat chiét xuat toi da.
2. Vit liéu va phuong phap nghién ciu

2.1. Vit liéu

Qua cau da gia c6 vo mau vang dugc thu nhan vao thang
9-12, duogc rtra sach. Sau do, phan hat duoc tach lay ra khoi
vo va dugc say ¢ nhiét do 60°C dé dat d6 am dudi 10%.
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Tién hanh nghi;én min hat cau va ray mau qua khay ray
c6 kich thude 16 1 mm. Mau bt duge bao quan trong tii
polyethylene t6i mau kin khi, & nhiét do phong.

2.2. Phwong phap nghién ciru

2.2.1. Anh hwong don yéu to den ham lwong polyphenol
trong dich chiét hat cau: Céc yeu t6 nong do dung moi
ethanol (E), methanol (M) (30 d&n 90%, budc nhay 20%)
va nudc, ty 16 DM/NL (25/1 dén 45/1 (v/w), budc nhay 5
ml), thoi gian ngdm (2 dén 8 gid, bude nhay 2 gid) duoc lan
luot khao sat don yéu t6. Céc thi nghiém tiép theo duoc ké
thira két qua cua cac thi nghiém don yéu t6 trude. Mau dich
chiét dugc lic lién tuc trong qua trinh ngam véi toe d6 100
vong/phiit trong sudt qua trinh tach chiét. Dich chiét sau khi
duoc loc thd bé‘mg bong thAm nuéc, sau d6 duoc loc qua
gidy loc (duong kinh 16 loc 15-20 pm) va thyuc hién dinh
lwong hop chit polyphenol co trong dich chiét phuong phép
Folin-Ciocalteu [20].

2.2.2. Téi wu héa qud trinh ly trich polyphenol tir hat
cdy cau trong dung moi ethanol: Dya trén két qua khao sat
anh hudng cua cac don yéu t6 dén ham luong polyphenol,
cac don yéu tb ¢6 anh huong duoc chon dé xay dung quy
trinh tach chiét toi vu hoa. Thi nghiém ti wu héa qua trinh
ly trich polyphenol tir hat cdy cau duoc bd tri theo kiéu mo
hinh Box-Behnken. M6 hinh bao gém 15 thi nghiém, trong
d6 gia tri bién cta 3 yéu t6 dugc lwa chon t6i wu 1a ndng do
dung mdi (X)), ty 1€ DM/NL (X)) va thoi gian ngdm (X,)
dugc thé hlen o bang 1.

Bang 1. Ma héa gia tri cac yéu t6 khao sat cho thi nghiém t6i wu theo mé
hinh Box-Behnken.

Mike nghién ciiru

Céic bién Mihéa Donvi

ol 0 1
Nong do dung moi ethanol X, % 30 50 70
Ty I dung moi/nguyén ligu X, viwo 300 35/1 4011
Thoi gian ngam X, gio 1 2 3

Céc thi nghiém dugc bd tri hoan toan ngiu nhién véi
15 thi nghiém, trong d6 c6 3 thi nghiém ¢ tdm. M6 hinh
dang toan phuong béc hai dugc xac dinh bang hoi quy da
bien.

Y=a,+taX +aX +aX, +a XX +a XX +a XX,

23772773
+a X2+a22X22+a X2

trong do: Y: ham luong polyphenol (mg GAE/g nguyen
ligu); a;: hé s6 hoi quy; a,, a,, a,: hé¢ s0 bacl a,a,,a, hé

sO tuong tac doi ting cap yéu t6; a,, a,,, a,: h¢ s6 bac 2

2.2.3. Phurong phdp thong ké: Cac s heu thi nghiém
dugc ghi nhan va biéu do dugc v& bang phan mém Microsoft
Excel 2010. Két qua danh gia sy khac biét c6 ¥ nghia gitra
cac mau thi nghiém bang phuong phap thong ké ANOVA
va kiém dinh LSD véi p<0,05 bang phan mém thong ké
Statgraphic XV. Thi nghiém m6 hinh t&i uu hoéa va s6 liéu,
biéu d6 dugc thiét ké bang phan mém Minitab 18.
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3. Két qua va ban luan

3.1. Anh hwong ciia cic yéu to6 don dén ham lwong
polyphenol

Anh huéng cta cic loai dung méi dén kha ning tach
chiét polyphenol trong hat cay cau dugc thé hién ¢ hinh 1A.
Trong 9 dung moi khao sat, ham luong polyphenol dugc
trich ly bang dung méi ethanol & ndng do ethanol 30-50%
tang lan luot tir 64,40 dén 70,58 mg GAE/g nguyén liéu,
tiép tuc ting ndng d¢ ethanol tir 70 dén 90% thi ham lugng
polyphenol giam lan luot tir 69,09 dén 65,83 mg GAE/g
nguyén liéu. Tuong tu, dung madi methanol ¢6 hi¢u qua trich
ly polyphenol tang tir nong d6 dung méi 30 dén 70% (58,72-
68,83 mg GAE/g nguyén lidu) va tiép tuc ting ndng do
dung moi dén 90% thi ham lugng polyphenol giam. Trong
cac dung moi khao sat, ham lugng polyphenol & dung moi
ethanol 50% la cao nhit va thip nhat khi tach bang nudc
(35,17 mg GAE/g nguyén liéu). Do d6, dung moi ethanol
cod néng do 50% duogc chon cho cac thi nghi¢m tiép theo.
Két qua nay phu hop voi mot 5O nghién ctru da chung minh
ham lugng polyphenol dugc thu nhan cao trong dung moéi
phan cyc methanol/ethanol véi nude hon trong dung moi
methanol/ethanol tuyét dbi [21-23].
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Ham lwgng polyphenol
(mg GAE/g)

E30%  ES50%  E70%  E90%  M30% MS50% M70%  M90%

Nudc

Nong do dung méi

(B) £ o © 81

80,624

%0 = 8051 [ s
2 : 0|
=" Eamsi|
287 cCRLRR
4 S5 |
S< 74 wy 8 |
@0 ) Ew 18|
g7 EEns |
PR R E it
3 25/1 30/1 351 40/1 45/1 Z 765

2gi0 4gio 6gio 8giv
T§ 1 DM/NL Bo N0 DEO T8

(v/w) Thoi gian ngdm

Hinh 1. Ham lweng polyphenol trong hat cay cau dworc ly trich & céc diéu
kién don. (A) Anh hudng clia néng do dung méi dén ham lwgng polyphenol;
(B) Anh hwéng cia ty 1& nguyén liéu/dung méi dén ham lwong polyphenol; (C)
Anh huéng clia thoi gian ngam dén ham lvong polyphenol. Cac gia tri theo sau
b&i cac chir cai gidng nhau khac biét khdng c6 y nghia thdng ké & mirc a=0,05
béng trdc nghiém phan hang LSD.
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Ty 1¢ dung méi va nguyén liéu 1a mot trong nhitng yéu
t6 quan trong trong tdi vu héa quy trinh thu nhan hoat chét
thyuc vat. Két qua ¢ hinh 1B cho thay, ham lugng polyphenol
tang dan tir ty 16 DM/NL (v/w) la 25/1 dén 35/1, gia tri
tuong Ung ting tir 74,14 dén 80,26 mg GAE/g nguyén liéu
va co y nghia thong ké (p<0,05). Tuy nhién, khi ting ty 1&
DM/NL tir 35/1 dén 45/1 ham luong polyphenol khong co
su khac biét so voi cac ty 1€ (p>0,05). Do vay, ty 1¢ DM/NL
duoc chon cho cac thi nghi¢m tdi wu tiép theo 1a 35/1 (v/iw).

Két qua anh hudng cua thoi gian ngdm dén ham luong
polyphenol trich ly tir hat ciy cau duoc thé hién ¢ hinh 1C
cho thdy, khi ting thoi gian ngam tir 2 dén 8 gio thi ham
luong polyphenol giam tir 80,62 xudng 78,15 mg GAE/g
nguyén lidu va c6 su khac biét c6 ¥ nghia thong ké (p<0,05).
Két qua nay twong ung voi két qua trong nghién ciru cia
T.N.H. Lai va cs (2014) [24] 1 qua trinh chiét xuat kéo dai
hon & mirc 120 phut c6 thé din dén qua trinh 6xy hoa hodc
phan hity hop chét phenol do tiép xtic véi anh sang, oxy
hodc nhiét do cao. Do vay, mbc thoi gian 2 gio dugc chon 1a
thoi gian ngam thich hop cho cac thi nghiém tiép theo trong
t6i uu hoa

3.2. Téi wu qud trinh thu nhén polyphenol ti hat cdy
cau

Duya vao két qua khao sat anh huong dén ham luong
polyphenol ctia 3 yéu t6 don, dung méi ethanol (X)) 30 dén
70% dugc chon, ty 1€ DM/NL (v/w) (X)) tir 30 dén 40 va
thoi gian ngam (gio) (X,) tir | dén 3 gio dé toi wu quy trinh
trich ly polyphenol trong hat cau. Cac nghiém thuc thiét
ké dugc dua vao phﬁn mém Minitab 18 theo mé hinh Box-
Behnken va cac muc thi nghi¢m dugc trinh bay ¢ bang 2
v6i 3 nghiém thirc trung tim (nghiém thirc 13 dén 15). Két
qua & bang 2 cho thdy, trong 15 nghiém thirc, ham luong
polyphenol thu nhén tur hat cdy cau trong khoang 63,98
(nghiém thirc 7) dén 81,39 mg GAE/g vat liéu kho (nghiém
thitc 14). Ham luong polyphenol thu nhén dugc tur hat cay
cau trong 3 nghiém thtrc trung tim (nghiém thirc 13 dén 15)
cao nhét va c6 su khac biét co y nghia thong ké (p<0,05) so
sanh vai cac nghiém thic con lai.

Phén tich ANOVA da dugc thuc hién dé danh gia tac
dong cua cac yéu té don, su tuong tac giita cac yéu to va
murc d phu hgp cia mo hinh dy doan véi thyc nghiém dugc
thé hién ¢ bang 3. Két qua cho théy, ham lugng polyphenol
thu nhan dugc anh huong truc tiép boi 3 yéu td khao sat
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Bang 3. Y nghia théng ké clia cac hé s6 trong mé hinh thwe nghiém.

Ciic hé s6 Gia tri D) Iéch chuin t-value p-value
5 ., Tylé dungmoi/ Thoi gian R -
Nehiém Nong ﬂg nguyénlign  richly  Lomlueng polyphencl He sb ty do 80,64 051 158,56 0,000
g' ¢m  EtOH (%) (viw) (@i¥) (mg GAE/g nguyén li¢u)
thire X, 3,10 0,31 997 0,000
X, X, X, Thure nghi¢m Dy dodn X, 024 031 077 0477
1 30 30:1 2 68,87°+2,60 68,58
’ ’ ’ X, -1,27 0,31 -4,07 0,010
2 70 30:1 2 72,70%%0,12 73,50
X? -6,00 0,46 -13,09 0,000
3 30 40:1 2 68,58>+0,29 67,77
X} 3,36 0,46 -133 0,001
4 70 40:1 2 74,98+0,26 75,27
X;? -5,07 0,46 -11,07 0,000
5 30 35:1 1 67,86°+0,45 68,26
XX, 0,64 0,44 1,46 0,205
6 70 35:1 1 74,08°+0,28 73,40
XX, 0,54 0,44 1,22 0,278
7 30 35:1 3 63,98+0,20 64,66
XX, -1,11 0,44 2,53 0,053
8 70 35:1 3 72,35%+3,14 71,94
LA n 0/ \. VW - 40 |A RV . Ly
9 50 30:1 | 72.25%1,39 .1 X, nong d6 ethanol (%); X,: ty 1& DM/NL (viw); X,: thoi gian trich ly (gio).
10 50 40:1 1 74,4451 55 74,83 Tinh tuong thich ctia ham muc tiéu vadi thuc nghiém
11 50 30:1 3 72219117 71,82 duoc thé hién ¢ bang 4, gia tri xac sut p-value cia mo hinh
1 50 401 3 6995135 70,07 dat 0,000 (<0,05) cho thdy mé hinh ¢6 ¥ nghia thong ké. Hé
13 50 35:1 2 80,28%:4,56 80,64 Sé hél quy R2:97,62% cho théy mél quan hé cua cac yéu té
14 50 3511 ) $1.39:40,16 80,64 chiét suat voi hig¢u suat thu nhan polyphenol va mé hinh phu
= ) - 5 8025541 80,64 hop dé chiét xuat. H¢ so sai s6 cua md hinh (Lack of fit) c6

gié tri p-value dat 0,304 (>0,05) cho thdy mé hinh phu hop

Trong cung mot cot, cac g|a tri theo sau béi cac chiv cai giéng nhau khac biét

khéng cé y nghia théng ké & mirc a=0,05 béng trac nghiém phan hang LSD.

la nong dd ethanol (X)), ty 1¢ DM/NL
(X,) va thoi gian ngadm (X,). Tuy nhién,
cac yéu td khac nhau c6 xu huéng anh
huéng dén ham muc tiéu khac nhau.
Trong d6, khi ting ndng do dung moi
ethanol (X)) thi ham luong polyphenol
s& tang, nhung khi tiép tuc ting ndng do
ethanol (X ?) thi ham luong polyphenol
giam. Cac yéu to X, vaX, déu anh huong
tiéu cuc dén ham muc tiéu biéu dién ham
lugng polyphenol, do vay khi ting thoi
gian ngam va ty 1€ ngdm thi ham lugng
polyphenol thu nhan cang giam. Bén
canh do, cac cap yéu td tuong tac (X X,,
X X, va X,X,) khong ¢6 anh huéng dén
ham muc tiéu (p>0,05). Dua vao céac
két qua trén, phuong trinh hdi quy thuc
nghiém dugc xay dung la: Y = 80,64
+3,10X, - 1,27X, - 6,00X* - 3,66X* -
5,07X.7.

&E%?\IAG NGHE 65(10DB) 10.2023

(A)

40

T§ 18 DM/NL (v/w)
4

Nong dj dung méi ethanol (%)

v6i thue nghiém.

POLYPHENOL
< 70,0

W 700 - 725
725 - 750
750 - 715
71.5 - 80.0
- > 80.0

Thoi gian (gio)

40

40 50 60 70

3,0

©)

50

|
. 2
R
76
RE
L

™
tn

POLYPHENOL

<72
- 74
- 76
- 78
- 80
> 80

Thi gian (gid)
£

=
v.n

30 32 34 36 38 40

Ty 16 DM/NL (v/w)

70

Nong dj dung méi ethanol (%)

POLYPHENOL
- < 65.0
M 650 - 67.5
W 575 - 700
M 00 - 725
W 725 - 750

750 - 715
M 775 - 800

> 80.0

Hinh 2. Twong quan gii¥a cac yéu t6 trong phwong trinh héi quy. (A) Tuong tac gitra ty 1& dung méi/
nguyén liéu va ndng do ethanol; (B) Twong tac giika ndng dd ethanol va thdi gian ngam chiét; (C) Twong
tac gita ty 18 DM/NL va thi gian ngam chiét.
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Bang 4. Phan tich phwong sai cho mé hinh thwe nghiém.

Ngubn Hésb  Téng binh T‘rung binh Gl e
tw do phuong binh phwong

Saiséciamohinh 3 3,047 1,016 2,44 0,304

Sai s6 ngiu nhién 2 0,833 0417

Téng s6 14 338,560

Su twong tic cia timg cip yéu té dén ham lugng
polyphenol duoc mé ta dudi dang d6 thi 2D trong hinh 2.
Biéu d6 bé mit dap ung giira ty 16 ngdm va ndng do ethanol
duoc thé hién & hinh 2A cho théy, tai néng d0 ethanol 30-
50% khi tang ty 1¢ ngam (v/w) & tat ca cac nong do s& lam
tang ham lugng polyphenol, tuy nhién khi tang ty 1¢ ngam
(v/w) tir 35/1 dén 40/1, & ndng d9 ethanol 50-70% ham lugng
polyphenol giam. Hinh 2B md ta sy anh huong cua nong do
ethanol va thoi gian ngam chiét dén ham luong polyphenol
thu nhan, tai mdc thoi gian xac dinh (1-3 gio), khi ting ndng
d6 dung moéi chiét 30-50% thi ham lugng polyphenol ting
va giam ¢ ndng do ethanol 50-70%. Su anh hudng cia ty
1¢ ngam va thoi gian ngam chiét ¢én ham lugng polyphenol
duoc thé hién ¢ hinh 2C, tai ty 1& ngdm nhat dinh, khi ting
thoi gian ngdm chiét 1-2 gio thi ham lugng polyphenol ting
va tiép tuc tang thoi gian chiét thi ham lwong polyphenol co
xu huéng giam do qua trinh 6xy héa xay ra trong dich chiét
khi thoi gian trich ly qua lau.

Cac diéu kién chiét suat ham lugng polyphenol trong hat
cdy cau toi vu dat dugc tir mo hinh véi nong do ethanol 1a
55,05%, ty 1€ ngdm (v/w) 35,35/1 va thoi gian ngam 1,88
gi0 thi gid tri ham lugng polyphenol ky vong 1a 81,12 mg
GAE/g nguyén liéu (hinh 3). Két qua kiém chung thuc
nghiém cac diéu kién tach chiét polyphenol tir hat ciy cau
cu thé nhu sau: néng d6 dung moi ethanol 55%, ty 1€ ngdm
(v/w)35/1 vathoi gian ngadm 2 gio thi ham lugng polyphenol
thuc té thu duoc 1a 80,72 mg GAE/g nguyén liéu.

Optimal oM i 16

High 700 400 10
D:03850 o [55.0505] [35.3535] [La75]
Predict Low 00 200 10

NN

POLYPHENOL
Masximum
y = BL1245
d = 038504

Hinh 3. Db thj biéu dién cac diém téi wu cla cac yéu té anh hwong dén
qua trinh trich ly polyphenol tir hat cau.

Vi cac diéu kién chiét suat ham lugng polyphenol trong
hat cdy cau toi1 uu thi ham lugng polyphenol dugc thu nhan
cao hon khi so sanh v6i két qua nghién ctru ciia R. Wang va
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cs (2021) [25] cho thdy, ham luong polyphenol duge trich
ly tir hat cay cau st dung phuong phép vi song 400 W trong
dung moi ethanol 50%, ty 1€ ngam 10/1 (v/w) trong 60 phut
0 45°C dat 57,92 mg GAE/g nguyén li¢u.

4. Két luan

Nghién ciru da xac dinh duoc cac yéu t6 dua vao mod
hinh t6i wu héa quy trinh trich ly ham lugng polyphenol
trong hat cdy cau 1a ndng d6 dung moi (X)), ty 1¢ dung moi/
nguyén li¢u (v/w) (X,) va thoi gian ngdm (X,). M6 hinh tbi
wu duge thé hién qua phuong trinh: Y = 80,64 + 3,10X, -
1,27X,- 6,00X - 3,66X . - 5,07X 2.

Ham lugng polyphenol trong hat cay cau dugc thu nhan
cao nhét 1 80,72 mg GAE/g nguyén liéu, vdi cac diéu kién
t6i wu nhu sau: ndong dd dung méi ethanol 55%, ty 1é ngdm
(v/w) 35/1 va thoi gian ngdm 2 gid. Két qua nay la tién dé
cho quy trinh thu nhan hgp chét polyphenol tir hat cau g
dung khang khuan trong ndng nghiép va y dugc.
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