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TOM TAT

Muc tiéu caa nghién ciu 13 khao sat mot s yéu té anh huéng dén qua trinh chiét xuét
saponin triterpenoid tir ba hat cay So (Camellia oleifera) bang dung méi ethanol. Sy anh huong
cua cac yéu t6 bao gém: ndng do dung méi (ethanol), ty 16 dung méi/ nguyén lidu (v/w) va thoi
gian tach chiét lan luot duoc khao sat. Ham luong sapomn triterpenoid dugc xac dinh bang
phuong phép do quang phd UV-Vis sau khi chiét mau va lam phan tmg tao mau Rosenthaler cua
saponin véi thudc thir acid perchloric va vanillin. Thuc hién téi wu héa cac diéu kién chiét xut
theo phwong phap dap tng bé mit Response Surface Method (RSM) két hop véi mo hinh tam
phtc hop (CCD). B4 hat cay S¢ dwoc thu mua tir co s ép dau Quang Thanh, tinh Nghé An, sau
do6 duogc say khd & nhiét do 105 °C trong 5 gid dwoc ding cho cac thi nghiém. Két qua tdi wu
theo m6 hinh CCD cho thay ham luwong saponin triterpenoid dat cuc dai 5,451% tai ty 1& dung
mdi: nguyén liéu 12 19:1 (v/w), ndng do EtOH 80% va thoi gian 77 gid. Két qua thuc nghiém
cho két qua c6 do twong thich cao voi md hinh.

Tir khoa: Camellia oleifera, ham luong saponin triterpenoid, md hinh bé mat dap ang.
1. MO PAU

Cay So (Camellia oleifera) 1a loai cdy thudc ho tra dugc trong cha yéu tai Trung Qudc,
Viét Nam. Tir hat cdy S& qua ép ngudi ta thu dugc dau, loai dau nay duoc sir dung chu yéu ding
san xuat dau thuc pham. B& kho sau ép mot phan ngudi dan ding lam chét xir ly hd ao do ¢d tac
dung diét ca tap, 6¢ buou vang trong ruong lGa, tuyén tring va sau hai trong dat [1], con lai hau
nhu 14 bo di, khong dugc chii y dén. M6t s6 nghién ctru chi ra rang ba hat cay So kho sau khi ép
c6 chira mot lugng kha ddi dao hop chat c6 tén khoa hoc 1a saponin [2]. Hat cdy S¢ cd chira
nhiéu cac hop chét thudc nhom saponin nhu triterpenoid ¢6 tac dung khang nam, khang khuan,
tiéu diét con trung [3, 4]. Saponin triterpenoid 1a mot nhom cac saponin ¢6 phan aglycol 1a cac
triterpenoid. Céc saponin triterpenoid c6 day du tinh chét ddc trung ctia saponin nhu kha ning
tao bot, kha nang tan trong nudc, methanol, ethanol lodng. Ngoai ra, khi tac dung véi acid vo co
manh (perchloric acid, sulfuric acid) va thudc thir vanillin, ho néng s& cho mau tim hoa ca. Day
la phan tmg dé phan biét saponin triterpenoid véi saponin steroid [5].

Cong nghé chiét xut chi trong dén cac yéu t nhu hidu suét chiét, diéu kién chiét hay
quy trinh (an toan va kinh té), kha nang trién khai & quy mé san xuat. P& nang cao hiéu qua
ctia dich chiét, cac yéu to anh hudng den qué trinh chiét xut thuong duoc toi wu héa. Thdng
thuong, cac nghién cuau dung phuong phap co dién 1a luan phién tung bién dé thay doi cac
thdng s6 khao sat trong qué trinh t6i wu hoa. Tuy nhién, phuong phap nay khéng thé hién rd
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rang su twong tac hay anh huong giita cac bién vai nhau va téng sé thi nghiém thyc hién ting
lén nhiéu khi s6 luong bién khao sét tang. Do d6, hién nay trong nghién ciru, thuong st dung
phuong phap dap tng bé mit (Response Surface Methodology - RSM) dé t6i uu hoa cac thong
s6 trong qua trinh chiét. Phuong phap nay dugc phat trién dya trén céc ki thuat toan hoc va
thdng ké, dya trén su phu hop va lién quan giira két qua thu dwoc tir mé hinh thuc nghiém va
thiét ké thi nghiém [6, 7]. Phuong phap RSM di duoc (ng dung trong téi wu hoa diéu kién
chiét xuat hoat chét tu nhién, tong hop héa hoc hay ti wu hoa cac qua trinh héa hoc khéc [8].

Phuong phép t6i uu hoéa da dugc thuc hién nhiéu trén thé gidi ciing nhu & Viét Nam.
Yongjun Liu et al. (2016) da tSi wu hoa quy trinh chiét xuat saponin tir banh dau Camellia
oleifera Abel bang phuong phap két hop giita dung dich kiém va co 1ap [9]. Sweeta Akbari et
al., (2019) da tbi wu hoa saponin, phenol va chat chéng oxy héa chiét xuat tir hat co ca ri bang
céch sir dung phuong phap xtr Iy dap tng bé mat va phan tng c6 su hd tro cua vi song nhu
mot cdng cu t6i vu hoa [10]. Yupiao Hu et al. (2018) d nghién ctu ti wu hoa cac didu kién
chiét xuat hdi luu ethanol dé chiét xuat saponin tir Pannax notoginseng bang phwong phéap dap
g bé mit va danh gia tac dung tao méau [11]. Sen He et al. (2022) da t6i wu hoa cong nghé
chiét xuat saponin steroid c6 hd tro siéu am tir Polygonatum kingianum Collett & Hemsl va
danh gla chit luong duoc trong & cac khu vye khac nhau [12]. O Viét Nam, Nguyén Thi Huong
Lan va cs (2018) da toi wu hoa diéu kién trich ly thu nhan triterpensaponin tir rau dang bién
(Bacopa monnieri (L.) Wettst) bang enzyme cellulase [13].

Trén co s¢ do, trong nghién ciru ndy cac thong sé cdng nghé nhu: ndng d6 dung méi, ty
1€ dung moi: nguyén liéu, thoi gian chiét xuét saponm triterpenoid dugc tién hanh danh gia
muc d6 tac dong bang mo hinh Plackett Burman va t6i vu bang phuong phép dap ung bé& mat
Response Surface Methodology (RSM) dé t6i uu hoa cac yéu t6 anh huong dén qué trinh chiét
xuit thu nhan saponin triterpenoid.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyeén liéu va hdéa chat

Ba hat cy S¢ dugc ‘thu mua tai cor‘sc’yrép dau Quang Thanh, tinh Nghé An. Bot tho cua
ba hat S& sau khi da ép dau dugc dem ve say khod ¢ nhiét d6 105 °C trong 5 gio, sau do duoc
sang qua ray co kich thudc 16 2 mm lay phan bot min. Bot ba hat S¢ duge dung trong chai
thay tinh toi mau va bao quan & nhiét d6 phong 25 + 2 °C.

Acid oleanolic (99,9% - Merck), thudc thir vanillin (99,9% - Merck), perchloric acid
(99,9% - An Do), ethyl acetate (99,9% - Merck), ethanol (>99,8%; ty trong: 0,79 g/cm?® (20 °C)
- Merck).

~ Dung dich chuan: can chinh xéac 5 mg chat qhuén acid oleanolic pha trong ethanol tuyét
doi vira di 50 mL thu dugc dung dich chuan c¢6 nong do 0,1 mg/mL.

Thuéc thir vanillin trong ethanol tuyét d6i 50 mg/mL (5%): can 0,5 g vanillin tinh the
pha trong ethanol tuyét doi vira du 10 mL thu dugc thuoc thir c6 nong do 50 mg/mL.

2.2. Phwong phap nghién ciru
2.2.1. Nghién citu dnh hwong cua cdc diéu kién trich ly dén ham hrong saponin triterpenoid
2.2.1.1. Khao sat ty 1é dung mdi: nguyén liéu ¢én ham luong saponin triterpenoid

Can chinh xac 5,0 g bot bé hat cay S¢ duoc sang qua rdy co6 kich thudc 16 2 mm cho vao
binh erlen 50 mL. Tién hanh khao sat anh huong cua ty 1€ dung moi: nguyén liéu ¢ cac gia tri

5:1, 10:1, 15:1, 20:1, 25:1 (v/w); ndng do ethanol cb dinh 70%, thoi gian ngdm chiét trong 48 gio.
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Binh erlen duoc dit trén may Iac va duy tri & nhiét ¢ phong. Sau khi két thuc qua trinh ngam,
dich chiét duoc dem di trich ly va loc qua gidy loc Newstar c¢6 kich thuéc $110 mm dé thu lay
phan dich trong. Két hgp phan ng vai phan tich quang phé UV-Vis & buéc song 550 nm dé
xac dinh ham luong saponin triterpenoid c6 trong dich chiét ba hat cay So.

2.2.1.2. Khao sat nong d6 dung méi ethanol (%) dén ham luong saponin triterpenoid

Thi nghiém dugc thuc hién tuong ty nhu moé ta & muc 2.2.1.1.

Ty I dung mdi: nguyén ligu la két qua o thi nghiém 2.2.1.1; thoi gian ngam chiét trong
48 gio. Tién hanh khao sat anh hudng cua nong do dung mdi ¢ céc gia tri ethanol: 40%; 50%;
60%; 70%; 80%; 90; 99,8%.

2.2.1.3. Khao sat thoi gian (gio) dén ham lugng saponin triterpenoid
Thi nghiém dugc thuc hién tuong ty nhu mé ta & muc 2.2.1.1.

Ty 1¢ dung mdi: nguyén liéu Ia két qua thi nghiém 2.2.1.1; ndng do ethanol ngam chiét
la két qua thi nghiém 2.2.1.2. Tién hanh khao sat anh huong cua thoi gian ngam chiét ¢ cac
gia tri: 48, 72, 96, 120, 144 gio.

2.2.2. Toi uu héa diéu kién trich ly thu nhdn saponin triterpenoid tir ba hat cay S¢

Qua trinh tdi wu hoa theo md hinh dap ng bé mat duoc sir dung dé nghién ctru saponin
triterpenoid tur ba hat cay S¢ véi ba yeu to Ié,ty 1€ dung moi: nguyén ligu (X1), nong do ethanol
(X2) va thoi gian ngam chiét (X3). Moi yéu t6 duoc chia lam 3 mic thay doi, cu thé theo Bang 1.

Bang 1. M4 héa cac yéu té khao sat

Céc gia tri duoc ma hoa
Y¢éu to -1 0 1
Ty 16 DM:NL (v/w) 10:1 15:1 20:1
Nong d6 EtOH (%) 70 80 90
Thai gian ngam chiét (gio) 72 96 120

2.3. Phuwong phap phén tich va xir Iy s6 ligu

2.3.1. Phuong phadp phan tich xac dinh ham lugng saponin triterpenoid

Xay dung duong chuan cua acid oleanolic: Dung dich acid oleanolic pha véi nong do
0,1 mg/mL, dugc cho vao cac éng nghiém véi cac thé tich khac nhau véi 0; 0,1; 0,2; 0,3; 0,4;
0,5; 0,6; 0,7; 0,8; 0,9; 1,0 mL. Sau d6, dung mdi duoc dun néng dén bay hoi trong ndi cach
thay 80°; hén hop mai 0,2 mL dung dich vanilin 5% (w/v) va 1,2 mL perchloric acid dugc
thém vao, tron déu va u ¢ 70 °C trong 15 pht, cac dng nghiém duoc dwa ra ngoai va lam lanh
trong nudc chay dé 2 phut. Tiép theo bo sung thém etyl acetate vao dé tao ra tong thé tich 1a
5 mL. Sau khi dwoc lam lanh dén nhiét ¢ phong, véi dung dich trang lam ddi chiéu, do do
hap thu & budc song 550 nm [14].

Xac dinh ham lugng saponin triterpenoid trong mau: Pé xac dinh do 1ap lai ciia phuwong
phap, tién hanh vdi cac thi nghiém riéng biét, v6i cung diéu kién chiét (mau MO). Dich chiét
sau khi trich ly duoc loc va pha loang 20 lan. HGt chinh xé&c 0,2 mL dich trich sau ly tam cho
vao dng nghiém, tién hanh céc thao tac nhu trén. Ham luong saponin triterpenoid dugc phan
tich dya trén phuong phap quang phd so mau, do do hap thu quang hoc & budc song 550 nm.
Ham lwong saponin triterpenoid % (mg/g chat khd) dugc tinh theo cong thirc sau:
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CXnxV

. oo op —
Ham lugng saponin triterpenoid % Vixmx (100-%)

x 100 (%)

~ Trong d6: C 1a ndng do saponin triterpenoid (mg/mL); m la khéi luong mau (g); h 1a do
am nguyeén licu (%); V 1a tong thé tich dich chiéet (mL), V1 la thé tich phén tich cua dich chiét
(mL), n la h¢ s6 pha loéng.

2.3.2. Phurong phdp xir 1y s liéu

Céc thi nghiém duoc lap lai 3 1an, két qua duoc trinh bay dudi dang trung binh + gié tri
d6 léch phuong sai (mean + SD). St dung phan mém Statgraphics Centurion XVII phan tich
thong ké sé lidu thi nghiém va phan tich phuong sai ANOVA (p < 0,05) danh gia su khac
biét giita cac nghiém thirc. Thiét ké thi nghiém va xu ly két qua dap ung bé mat theo md
hinh RSM - CCD bang phan mém Minitab 18.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng cia ty 18 dung méi: nguyén liéu dén ham hwong saponin triterpenoid thu
dwoc tir ba hat cay Sé

Két qua xay dung phuong trinh duong chuén acid oleanolic: y = 0,0651x - 0,0611;
=0,9931. Trong do6: x 1a ndng do6 caa saponin triterpenoid - mg/mL; y 1a d6 héap thu do &
bu:oc s6ng 550 nm.

Sau khi danh gia ham lwong 4m dat 2,36% va thu dich chiét tir b hat cay S¢, tién hanh
phan tich ham lwong saponin triterpenoid bang phuong phap do quang phé. Két qua & Bang 2
cho thdy ham luong saponin triterpenoid ting dan khi ting luong dung méi va ham luong
saponin triterpenoid va thu dwoc nhiéu nhit 1a 5,052% & ty 1& dung mdi: nguyén liéu 1a
15:1(v/w), khi tiép tuc ting lugng dung méi thi ham lwong saponin triterpenoid thu dugc khdng
tang 16n ma c6 xu hudéng tiém can ngang. Diéu d6 c6 nghia 1a do khi lwong dung mdi qué it (&
ty 18 5:1) khong du dé hoa tan, trich ly hét lugng saponin triterpenoid ra khoi té bao. Do do,
khi tiép tuc ting lvong dung moi thi ham lugng saponin triterpenoid thu duwgc cé sy ting manh.
Tuy nhién, khi trich ly véi lwong dung méi quéa nhiéu, trong khi ham lwong saponin triterpenoid
cua nguyén liéu 1a mot s6 ¢ dinh nén s& nhanh chong dan dén su can bang giita cac pha, 1am
hiéu qua chiét xuat saponin triterpenoid khong ting. Viéc str dung lugng 16n dung moi ma
khong dem lai hiéu qua khai thac chat hoa tan sé& gay lang phi dung moéi, khé khan cho céc
budc cong nghé tiép theo nhu tinh sach san pham [11]. Két qua nay 1a twong d6ng véi nghién
ctru cia Wanying Gong et al., (2017) khi chiét xuat saponin tir hat Camellia sinensis var [15].
Do d6, ty 16 DM: NL 15:1 dugc chon Iam thdng sé ¢ dinh cho cac thi nghiém tiép theo.

Bang 2. Anh huéng cua ty 1é dung méi: nguyén liéu dén qué trinh trich ly saponin triterpenoid

Ty 1é dung moi: nguyén liéu (v/w) | Ham lugng saponin triterpenoid (%)
5:1 2,416% + 0,046
10:1 3,433+ 0,04
15:1 5,052°¢ + 0,032
20:1 4,943° + 0,065
25:1 4,961° + 0,099

(2b¢:Céc ky tw theo hang doc khac nhau thé hién si khac biét c6 y nghia p <0,05)
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3.2. Anh hwéng ciia nong dé dung méi dén ham lwong saponin triterpenoid thu dwoc tir
ba hat cay Sér

Hiéu qua trich ly saponin triterpenoid tir nguyén liéu thuc vat phu thudc vao loai dung
mdi sir dung, dic biét 1a d6 phan cuc cua dung mdi. V6i muc tiéu 12 tdi wu kha ning thu nhan
saponin triterpenoid ciing nhu lya chon dung méi an toan cho viéc (tng dung sau nay, ethanol
1a dung méi dugc chon dé tién hanh trich ly. Tuy nhién, ndng do ethanol khéac nhau thi mirc
d6 hoa tan cac hop chat s& khac nhau. Vi vay, ¢ thi nghiém nay khao sat nong do dung moi
ethanol 1én kha niang thu nhan saponin triterpenoid, cac ndng d6 duoc lua chon trong khoang
tir 40% - 100%. Qua trinh trich ly duoc thuc hién véi ty 1€ DM: NL la 15:1, thoi gian 48 gio
& nhiét ¢6 phong. Nong do dung méi duogc thay doi tir 40; 50; 60; 70; 80; 90; 99,8% [10]. Ham
lugng saponin triterpenoid thu nhan duoc trinh bay ¢ Bang 3.

Bang 3. Anh huong cua nong d6 dung méi dén ham luong saponin triterpenoid

Nong d6 EtOH (%) | Ham lugng saponin triterpenoid (%)
40 3,850% + 0,05
50 4,042° + 0,06
60 4,534°+ 0,048
70 4,923 + 0,041
80 5,068°¢ + 0,033
90 5,116 + 0,057
99,8 4,604° + 0,094

(a0<:Céc ky tir theo hang doc khéc nhau thé hién sy khac biér c6 y nghia p <0,05)

Theo két qua & Bang 3, ndng do ethanol cang cao, ham luong saponin triterpenoid cang
tang va s€ khong tang khi dung dich trich ly dat sy Can bang. Ham lugng saponln trlterpenOId
tang tir 3,85% ¢ nong do EtOH 40% dén5,116% & nong do EtOH 90% va bat dau giam xuong
¢ nong do EtOH 99,8% (4,604%). Anh huéng cua ndng do ethanol dén nang suét chiét xuat
cho thay rang, viéc b6 sung mot luong nho nudéce vao dung moi chiét xuat thuong glup tang
nang suat chiét xuat cia cac hop chat muc tiéu tir cac mau [16]. Nong do ethanol cang cao,
kha nang bay hoi cang nhanh, lugng dung méi giam, kha ning tham thau caa dung méi vao
C4C CcAu tir giam, ddy cling 1a nguyén nhan dan dén hiéu suat trich ly cac dung dich ethanol c6
nong d6 cao thap hon gi tri t6i wu [12]. Ham luong saponin triterpenoid dat téi da tai nong
d6 EtOH 90% véi 5,116% va khdng co su khéac biét vé ¥ nghia so voi ndng do EtOH 80%
(5,068%). Két qua nay tuong tu v&i nghién ctru cua Xiang Zou et al., (2017) khi chiét xuét
saponin tong 30 tir Ornithogalum Caudatum Ait [17]. Do d6, ndng d6 EtOH 80% duoc chon
lam théng sb ¢6 dinh cho céc thi nghiém tiép theo.

3.3. Anh hwéng ciia thoi gian ngam chiét dén ham hwong saponin triterpenoid thu dwgc
tir ba dau sé&

Thoi gian ciing 12 mot trong nhiing yéu t6 anh huong rat I6n dén ham luong saponin
triterpenoid. Néu thoi gian chiét kéo dai khéng nhitng anh huéng ham lugng saponin
triterpenoid gidm ma con lam ting luong tap chét trong qua trinh chiét. Nhung néu thoi gian
chiét ngan thi khong du cho ham lugng saponin triterpenoid hoa tan hét gay ton that 16n [9].
Do vay, can xac dinh thoi gian chiét ti wu. Thi nghiém vai cac mbc thoi gian chiét 1an luot Ia
48, 72, 96, 120 va 144 gid. Két qua duoc trinh bay trong Bang 4.
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Bang 4. Anh hudng cua thoi gian ngam chiét dén ham lugng saponin triterpenoid

Thei gian trich ly (gio) | Ham luwong saponin triterpenoid (%)
48 5,955 + 0,086
72 6,135° + 0,093
96 6,377 £ 0,126
120 5,835% + 0,09
144 5,671*+ 0,099

(2P :Céc ky tu theo hang doc khac nhau thé hién su khac biét c6 ¥ nghia p <0,05)

Két qua & Bang 4 cho thdy ham luong saponin triterpenoid ting dan tir 48 dén 96 gid (tir
5,955% dén 6,377%) va ham lwong saponin triterpenoid dat cao nhat 1a (6,377%) & thai gian
96 gio. Khi tiép tuc ting thoi gian tir 120 gio dén 144 gid thi ham lwong saponin triterpennoid
giam dan (lan luot 14 5,835% va 5,671%). Didu d6 cho thiy, 96 gio 1a khoang thoi gian thich
hop dé dung méi va nguyén liéu tiép xdc va hoa tan véi nhau. Khi tang thoi gian chiét, cac cau
tir khong con dé hoa tan vao dung moi nita, thay vao do, su bay hoi ciia dung mdi c6 thé 1am
thit thoat mot phan ciu tir can hoa tan [12]. Vi vay, thoi gian ngam chiét dugc lya chon lam
thong s6 ¢ dinh cho cac thi nghiém tiép theo la 96 gio.

3.3. Toi wu héa diéu kién trich ly saponin triterpenoid

Tir két qua khao sat sy anh huong cua ting don yéu td, sau khi chon duoc cac gid tri tdi
wu cua timg don yéu t6, tién hanh ti wu hoa qua trinh trich ly bing phuong phap RSM véi 3
yéu t6 la ty 1 dung moi: nguyén liéu, nong do EtOH va thoi gian trich ly. Dua trén ham lwong
saponin triterpenoid thu duoc tir thuc nghiém theo mé hinh CCD, tién hanh phan tich két qua
dé chon ra nong d6 tbi wu cua cac yéu tb tac dong dén su trich ly saponin triterpenoid. Két qua
thuc nghiém va gia tri du doan tir mé hinh CCD cua cac nghiém thirc dwoc thé hién & Bang 5.

Bang 5. Ma tran thiét ké thi nghiém Plackett-Burman, sé liéu thuc nghiém
va gia tri du doan theo m6 hinh

Ty I¢(v|7vl\v/;. NL | Nong ((zz)EtOH Thoi g(lsirg;nch ly Ham luong saponin triterpenoid (%)
X1 Xz X3 Thuc nghiém Dy doan
15:1 80 55 5,350 5,366
10:1 70 72 4,435 4,460
20:1 70 72 3,281 3,322
10:1 90 72 5,046 5,014
20:1 90 72 5,028 5,014
15:1 63 96 5,032 5,014
15:1 97 96 4,965 5,014
6:1 80 96 5,035 5,014
15:1 80 96 4,986 5,014
15:1 80 96 5,369 5,364
15:1 80 96 4,447 4,458
15:1 80 96 3,573 3,531
15:1 80 96 4,940 4,921
15:1 80 96 3,461 3,429
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Ty IQEV?V'://;' NL | Nong ((:/(s)EtOH Thot g(l;rg;rlch ly Ham Iuong saponin triterpenoid (%)
X1 X2 X3 Thyc nghiém Du doan
23:1 80 96 4,782 4,765
10:1 70 120 4,132 4,185
20:1 70 120 5,350 5,366
10:1 90 120 4,435 4,460
20:1 90 120 3,281 3,322
15:1 80 136 5,046 5,014

_ Ham luong saponin triterpenoid trich ly duoc trong khoang 3,32-5,36%, trong d6 thap
nhat ¢ nghiém thuac thir 3 va 18 (3,281%) va cao nhat ¢ nghiém thirc thir 10 (5,369 %).

Phuong trinh hdi quy Y = 5,214 + 0,5555 X; — 0,0006 X>— 0,2963 X3 — 0,3526 X; 2 —
0,2585 X, 2—0,1708 X3 2— 0,0135 X1 X> + 0,0995 X1X3 — 0,0640 X>X5 (1)

Trong d6: Y 1a ham lugng saponin triterpenoid (%); Xu: ty 1é DM: NL (v/w); Xa: n6ng
d6 EtOH (%); Xa: thoi gian trich ly (gio). HE s6 hoi quy (Rz) tinh dugc 1a 0,9952, diéu nay thé
hién rang co 99,52% s0 lieu thyc nghiém tuong thich véi so6 li¢u tién doan theo mo hinh. Gia
tri R? 16n hon 0,8 thé hién m6 hinh trong thich v6i thyc nghiém c6 nghia 1a c6 sy tuong quan
rat chat chg gitra cac yéu to6 thi nghiém va ham lugng saponin triterpenoid [18].

Bdng 6. Phan tich phuong sai cho m6 hinh thyc nghiém

Ngudn Ef’;f Tgﬁﬁfrigh bl—éﬁn;?h?rmg F-Value | P-Value
Mb hinh 9 8,24110 0,91568 230,57 0,000
Tuyén tinh 3 5,41349 1,80450 454,39 0,000
X1 1 4,21424 4,21424 1061,18 0,000
X2 1 0,00000 0,00000 0,00 0,975
X3 1 1,19925 1,19925 301,98 0,000
Binh phuong 3 2,71427 0,90476 227,83 0,000
X1*X1 1 1,79127 1,79127 451,06 0,000
X2*Xo 1 0,96297 0,96297 242,48 0,000
Xa*Xs 1 0,42027 0,42027 105,83 0,000
Tuong tac 2 chiéu 3 0,11333 0,03778 9,51 0,003
X1*Xo 1 0,00145 0,00145 0,36 0,559
X1*Xs3 1 0,07914 0,07914 19,93 0,001
X2*Xs3 1 0,03274 0,03274 8,24 0,017
Sai sb 10 0,03971 0,00397
Sai s6 cua md hinh 5 0,03456 0,00691 6,71 0,028
Sai s6 ngiu nhién 5 0,00515 0,00103
Tbng sb 19 8,28081

Ghi chi: Xi: ty 16 DM: NL (v/w); Xa: nong dg EtOH (%); Xs: thoi gian trich ly (gio)
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Dua trén két qua phan tich ANOVA ¢ Bang 6, cac tham sé hdi quy bac 1 va bac 2 déu co
P-value = 0,000, cho thiy phwong trinh hdi quy c6 ¥ nghia vé mat thong ké ¢ do tin cay 95%.
Két qua phan tich cho thay rang, ham lwong saponin triterpenoid thu nhan duoc bi anh huéng
boi cac yéu té bac 1 1a ty 16 DM: NL (X41) va thoi gian ngam chiét (Xs), chiu anh huéng cia cac
yéu t6 bac 2 bao gom ty 16 DM: NL (Xi*X1), ndng do EtOH (X2*X) va thoi gian ngam chiét
(X3*X3), ddng thoi con bi anh huong boi hai cap nhéan t bao gom ty 16 DM: NL — thoi gian ngam
chiét (X1*X3) va ndng do EtOH — thoi gian ngam chiét (X2*Xs). P-value cua tham sb Xz (ndng do)
va X1*X; cao hon 0,05 (khong c6 ¥ nghia thong ké) nén cac tham sé ndy anh huéng khong dang
ké dén mé hinh thuc nghiém va c6 thé loai bo ching khoi phuong trinh hdi quy.

Bang 7. Y nghia thong ké cua cac hé sb trong mé hinh thuc nghiém

Term Coef SE Coef T-Value P-Value VIF
a0 5,2137 0,0257 202,85 0,000
X1 0,5555 0,0171 32,58 0,000 1,00
X2 -0,0006 0,0171 -0,03 0,975 1,00
X3 -0,2963 0,0171 -17,38 0,000 1,00
X1*X1 -0,3526 0,0166 -21,24 0,000 1,02
X2*X2 -0,2585 0,0166 -15,57 0,000 1,02
X3*X3 -0,1708 0,0166 -10,29 0,000 1,02
X1*X2 -0,0135 0,0223 -0,60 0,559 1,00
X1*X3 0,0995 0,0223 4,46 0,001 1,00
X2*X3 -0,0640 0,0223 -2,87 0,017 1,00

Phuong trinh hdi quy méi 1a: Y = 5,214 + 0,5555 X; — 0,2963 X3 — 0,3526 X; 2 — 0,2585
X2 2_ 0,1708 X3 24 0,0995 X;X3 —0,0640 X>X3

Trong d6: Y 1a ham lugng saponin triterpenoid (%); Xu: ty 1é DM: NL (v/w); Xa! nong
d6 EtOH (%); Xs: thoi gian trich ly (gio). Twong quan gilra cac yéu t6 trong phuong trinh hoi
quy duoc biéu dién ¢ Hinh 1.

Contour Plots of HL

TG [ T
| <25
W25 - 30
W 30- 35
35— 40
40 - 45
M 45 - 50
M50 - 55
W >55)
Hold Values |
T 15
ND 80
TG 9%

80 88 %

Hinh 1. Tuong quan giita cac yéu t6 trong phwong trinh hdi quy
A. Tuong tac gilta ty 1¢ DM:NL va nong d6 EtOH; B. Tuong tac gitra ty I¢ DM:NL
va thoi gian ngdm chiét; C. Tuong tac gira ndng ¢6 EtOH va thoi gian ngdm chiét.
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D6 thi ddng mirc (contour plot) dugc trinh bay tai Hinh 1. Két qua cho thay ham lugng
saponin triterpenoid ting dan tir mau xanh da troi dén mau xanh 14 cay. R3 rang 3 d6 thi déu
Xuit hién gié tri cuc dai ciia ham muc tiéu. Diéu ndy cho thay khoang khao sét caa 3 yéu t da
chon la phu hgp.

Hinh 1A md ta sy anh huong cua ty 16 DM: NL va nong d6 EtOH dén ham lugng saponin
triterpenoid thu nhan. O bét ky ndng d6 EtOH nao, khi ting ty 1¢ DM: NL tir 5: 1 dén 15: 1 s&
lam tang ham luong saponin triterpenoid rd rét do ty 16 DM: NL cang cao tic ndng do chat
can trich ly trén bé mat pha ran cang thap. Do d6, chénh léch gradient ndng do giira bén trong
va bé mat vat liéu rin cang cao va lam ting sy khuéch tan cia chét tan tir vat liéu ra méi trudng
hay lam tang hiéu suat trich ly [10]. Tuy nhién, khi ting ty I¢ DM: NL tir 15: 1 dén 20: 1, ¢
nong d6 EtOH 70-90% ham lwong saponin triterpenoid dat trang thai bdo hoa. O ndng d6 60 va
100% thi ham lugng saponin triterpenoid ¢6 xu hudng giam. Nhung khi danh gia su twong tac
cua ty 16 DM: NL va nong do EtOH thi khéng c¢6 ¥ nghia vé mit thdng ké giira hai yéu té nay
(Bang 7).

Hinh 1B m6 ta sy anh huong caa ty 16 DM: NL va thoi gian ngdm chiét dén ham luong
saponin triterpenoid thu nhan. Tai ty Ié DM: NL nhat dinh, khi ting thoi gian ngam chiét tur
48-144 gio thi ham lugng saponin triterpenoid ¢6 xu hudng giam do qud trinh oxy héa xay ra
trong dich chiét khi thoi gian trich ly qué 1au [12].

Hinh 1C mé ta sy anh huéng caa nong d6 EtOH va thoi gian ngam chiét ¢én ham lwong
saponin triterpenoid thu nhan. Tai mdc thoi gian xac dinh (48-96 gid), khi ting ndng d6 dung
moi chiét tir 60-90% thi ham lwong saponin triterpenoid tang va giam & ndng do ethanol tur
90-100%. Tir 96-144 gid ham lwong saponin triterpenoid thu dwoc thap hon va khong c6 su
thay ddi ro rét khi ting nong d6 EtOH.

Thiét ke thi nghiém bang phuong phép dap ung bé mat (RSM) nham muc dich tim ra cac
diéu kién téi wu cua tung yéu tb dé cai thién quy trinh trich ly saponin triterpenoid tir bot ba
hat cay S&. Tur két qua thuc nghiém thu duoc, tién hanh chay Minitab 18 dé duoc céc gia tri
ma hoa tdi wu cua tirng yéu té trong thi nghiém.

Optimal TL ND TG

o- 1.00p High 25.0 100.0 144.0
Cur [19.1414] [80.6061] [77.0909]

Predict  Low 5.0 60.0 48.0

HL
Maximum
y = 5.5060
d = 1.0000

Hinh 2. D4 thi biéu didn cac diém t6i wu cua cac yéu td anh huong dén qua trinh trich ly
saponin triterpenoid tir bd hat cy So

Tir c&c gia tri ma hoa thu duoc tién hanh thi nghiém trich ly saponin triterpenoid trén
cung dieu kién vai cac nong do toi uvu da dugc du doan. Két qua thuc nghiém thu duoc sé so
sanh vai gia tri du doan tir m6 hinh nham kiém chirng gid tri du doan.

Bang 8. Két qua kiém tra thuc nghiém cac thong sé t6i wu tir phwong trinh hdi quy

Gid tri toi vu Ham luong saponin triterpenoid (%)
Ty 1¢ DM: NL (v/w) | Nong do EtOH (%) | Thoi gian (gio) |  Thuc nghiém Dy doan
19,14: 1 80,6 77,09 5,451 + 0,09 5,506
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Két qua t6i wu theo mé hinh CCD cho thiy ham lwong saponin triterpenoid dat cuc dai
5,506 tai ty 16 DM: NL 19: 1 (v/w), nong d6 EtOH 80% va thoi gian 77 gio. Tién hanh kiém
tra thuc nghiém, két qua thu duoc & Bang 8 cho thiy ham luong saponin triterpenoid dat
5,451%, khong c6 su khéc biét co y nghia (p < 0,05) gitra két qua thue nghiém va két qua du
doan tir phuong trinh hdi quy. Nhu véy, két qua téi vu hoa phu hop vai thuc nghiém.

4. KET LUAN

Két qua nghién ciu chi ra rang cac diéu kién cua qua trinh trich ly saponin triterpenoid tir
bot ba hat So voi ty 1€ dung moi: nguyeén liu, nong d6 ethanol va thoi gian ¢6 anh huong tich
cuc dén hiéu qua chiét xuat. Ham luong saponin triterpenoid thu dugc cao nhét dat 5,451% khi
ty 1& dung mai: nguyén liéu 1a 19:1 (v/w); ndng do ethanol 80% va thoi gian trich ly 77 gio.

Cong cu thiét ké thi nghiém t6i uu da yéu té cua Plackett-Burman va phuong phap dap ung
bé mat - phuong 4n cau tric cd thm (RSM-CCD) theo danh gia la nhitng cdng cu manh trong
viéc sang loc va t6i wu hoa gia tri cac yéu t6 1am cho ham dap wng cuc dai. Viéc st dung cac
cdng cu ndy cling véi phan mém chuyén dung Minitab giam duoc thoi gian tiéu ton, giam cac
thi nghiém dong thai c6 thé lya chon mét trong nhiing giai phép téi vu do phan mém dé nghi.

Léi cam on: Dé thyuc hién va hoan thanh bai bao khoa hoc nay, t6i xin chan thanh cam on Chi
nhéanh Vién Ung dung Coéng nghé Tp. HS Chi Minh - don vi chu tri thuc hién d& tai nhiém vy
KH&CN cép B0 “Nghién ciu quy trinh cong nghé san xuét ché pham sinh hoc tir cay s, cay
dau giun va cay nghé ram dé phong trir mot s6 con tring gay hai trén cdy chanh day” do KS.
Nguyén Thi Lién Iam cha nhiém da ho tro kinh phi thuc hién cac noi dung nghién caa bai béo.
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ABSTRACT

OPTIMIZATION CONDITIONS FOR EXTRACTION OF SAPONIN TRITERPENOID
FROM Camellia oleifera BY SURFACE RESPONSE METHOD (RSM)

Do Thi Mai Trinh'", Truong Minh Ngoc?, Nguyen Thi Lien®, Nguyen Thi Hanh?
1Branch of National Center for Technological Progress in HCM City

2Ho Chi Minh City University of Food Industry

*Email: dothimaitrinh24@gmail.com

The study aimed to investigate some of factors affecting the extraction of triterpenoid
saponins from the residue of seeds of Camellia oleifera by ethanol solvent. The influence of
factors including solvent concentration (ethanol), material/solvent ratio, and extraction time
were investigated in turn. The content of triterpenoid saponins was determined by UV-Vis
spectrophotometric method after sample extraction and rosenthaler coloration reaction of
saponins with reagents of perchloric acid and vanillin in acetic acid gave the product a lilac
purple color. Optimization of extraction conditions was performed by Response Surface
Method (RSM) combined with the complex center model (CCD). The residue of seeds of
Camellia oleifera was purchased from the local oil press at Quang Thanh facility, Nghe An
province, then dried at 105 °C for 5 hours, was used for the experiments. According to the
CCD model, the optimal results showed that the triterpenoid saponin content 5.451% at the
liquid-solid ratio 19: 1 (v/w), the EtOH concentration 80%, and the time 77 hours. The
experimental results show high compatibility with the model.

Keywords: Camellia oleifera, concentration of triterpensaponin, response surface model.
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