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1. PAT VAN PE

Bai thudc Sinh mach tan (SMT) 1a don thudc thao duogc truyén thdng cua
Trung Qudc, dugc trinh bay trong sach “Noi ngoai thuong bién hodc luan” gdm 3
loai dugc liéu: nhan sam (hoac dang sam), mach mon va ngill vi tr [1]. SMT c6 tac
dung cuong tim, trin tinh, cai thlen vi tuan hoan, chdng dong mau va tic dung
phong ngira truy tim mach do sb¢ nhiét. Nghién ctru duoc 1y hién dai ciia Nien-Lu
Wang va cong su (2005) danh gia bai thudc SMT dugc chiét xuit tir nhan sdm, mach
mon, ngil vi tir cho thdy c6 hiéu qua trong trc ché sinh NO trong néo va cac cytokine
gdy viém trong huyét thanh trén dong vat thi nghiém [2]. Gan day, mot s6 nghién
ctru di chimg minh, ché pham tir bai thubc c6 thé st dung hd tro diéu tri bénh tim,
ph01 [3, 4], co thé két hop vdi cac loai thudc hoa tri lidu dé tang tac dung chita bénh
va cai thién chirc nang mién dich cta bénh nhan ung thu [5]. SMT 1a ngudn cung
cap prebiotic va chat chéng oxy hoéa [6].

SMT la bai thudc rat phd bién trong doi sdng, tuy nhién chua c6 nhiéu cong bd
vé nghién ciru cac diéu kién chiét xuét va khao sat hoat tinh sinh hoc tir SMT. Dé
chiét xuét cac hop chét co hoat tinh sinh hoc, ngudi ta thuong sir dung phuong phap
chiét bang dung méi. Tuy nhién, cac yéu td ctia qua trinh chiét xuat nhu: loai dung
moi, ndng d6 dung méi, ty 1é nguyén liéu/dung méi, nhiét 6 chiét xudt, thoi gian
chiét xuét,... c6 anh hu(yng dang ké dén hiéu sut [7 [ ]. Qué trinh t6i wu hoa cén thuc
hién nhleu thi nghlem nham lya chon cac thong sb khac nhau. Phuong phap nghlen
ctru truyen thdng 1a cach tiép can ting yeu to mot, trong do chi mot yéu t6 co thé
thay ddi tai mot thoi diém trong khi cac yéu té khac duoc ¢b dinh & cac gid tri khong
d6i. Tuy nhién, phuong phap nay ton nhiéu thoi gian va khong thé danh gia tic dong
tuong tic gitta cac yéu td khac nhau [8]. Céc nghién ciru hién dai st dung cac
phuong phap quy hoach thuc nghiém nhu thiét ké t6 hop trung tim (Central
Composite Designs - CCD) hoic Box-Behnken dé thiét ké va liwa chon thi nghiém
[8, 9], két hop véi phuong phap tdi wu hoa, vi du phuong phap bé mat dap ung
(Response Surface Methodology - RSM) dua ra diéu kién tot nhat dé dat dugc muc
tiéu cua thi nghiém [8, 10].

Trong nghién ctru nay, muc dich thuc hién cac thi nghiém t61 wu hoa cac thanh
phan: dung méi, nhiét d6 va thoi gian chiét xuét cao tir bai thuéc SMT. Nghién ctru
st dung phuong phap Box-Behnken dé thiét ké va khao sat cac thong sé thi nghiém
va két hop t6i wu hoa bang phuong phap RSM, dua ra diéu kién chiét xuat dé co
hiéu suat chiét cao va gia tri hoat tinh chéng oxy hoa (DPPH %) cao nhét, tir d6 lya
chon dugc diéu kién chiét xuét ti uu ddi voi bai thude SMT.

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 35, 09 - 2024 13
http://doi.org/10.58334/vrtc.jtst.n35.02



Nghién curu khoa hoc c6ng nghé

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twrgng nghién ciru

Bai thuéc SMT gém cac duoc li€u chinh: Nhan sam (Rhizoma et Radix
Ginseng), Mach Mon (Radix Ophiopogonis japonici), Ngil vi tu (Fructus
Schisandrae chinensis), Cat can (Radix Puerariae Thomsonii), Cam thao (Radix et
Rhizoma Glycyrrhizae) duge nhap tir Coéng ty c¢d phan duoc lidu Indochina véi
chimg nhan chét luong kém theo. Dugc lidu duoc siy kho trong tu sdy & 55°C, sau
d6 dem nghién thanh bot va bao quan & -20°C cho t6i khi st dung.

2.2. Phwong phap b6 tri thi nghiém

2.2.1. Khdo sdt don yéu to

Muc ti€u cta céc thi nghiém la chon diéu kién thich hop (dung moi, nhiét d
va thoi gian) dé chiét xuat cao tir bai thuéc SMT. Budc dau cta thi nghiém 1a nghién
ctru anh hudng ciua dung moi dén hiéu suat chiét cao va hoat tinh chdng oxy hoa
(DPPH %lI). Qua trinh chiét xuat dugc thuc hién béng cach str dung 2 g bot SMT va
60 mL dung mdi c6 ndéng do (v/v) ethanol khac nhau (0-90%). Binh chiét duoc dit
trong bé nudc on nhiét & nhiét d6 70°C trong 2 gid, véi tan sd lic 1a 80 vong/phut.
Budc thir hai cia thi nghiém 1a danh gid anh hudng ctia nhiét d6 dén hiéu suat chiét
cao va hoat tinh chéng oxy héa. Chiét xuét tho tir SMT duoc diéu ché bang cach sir
dung dung dich ethanol 70%. Nhiét d¢ chiét thay do6i tir 30 dén 90°C va qua trinh
chiét duoc giit trong 2 gio. Bude cudi ciing ciia thi nghiém 1a thiét 1ap thoi gian thich
hop cho quy trinh chiét xuat. Thoi gian chiét xuat dao dong tir 0,5 dén 4 gio & 70°C
v6i dung dich ethanol 70% lam dung moi.

2.2.2. Phwong phdp téi wu héa quy trinh chiét xudit

Téi wu héa cac yéu td anh huong dén qua trinh chiét cao tir bai thuéc SMT
dugc thyc hién bang phuong phap RSM. Ba yéu t6 can khao sat 1a: nong do ethanol
(EtOH, %), nhiét d6 chiét xuat (T, °C) va thoi gian chiét suat (Time, h). Cac mic
cta cac tham sb doc lap dugc dya trén két qua thu nghiém so bd. St dung phuong
phap Box-Behnken, phan mém tu dong tinh toan va lya chon 17 thi nghiém twong
ung. Pham vi va gia tri cia cac bién doc 1ap duogc trinh bay trong Bang 1. Dir liéu
thuc nghiém duoc khdp véi cac mo hinh da thire bac hai, biéu thi hiéu suét chiét cao
va phan trim tc ché gbc ty do DPPH %I (1,1-diphenyl-2-picrylhydrazyl) 1 mot
ham cua céc bién doc lﬁp nhu sau:

Y=p,+ ZBXJrZBXz ZZBXY )

i=2 j=it+l
Trong d6 Y la cac thong sO dau ra (hiéu suét chiét cao (PE) va phan trim tc
ché gbc tur do DPPH %lI); X, X; la cac yéu t6 dau vao (%EtOH, T hoic Time); Bo, Pi,
Bii, Bij 1a cac hé s6 tuong quan. Phuong phap RSM duoc sir dung, tir d6, lua chon
dugc dang phuong trinh t61 uu cho mé hinh va dy doan dugc cac thong sd tdi uu cho
qué trinh chiét xuat. Tinh lién tyc va mic d6 khong phu hop, ciing nhu cic hé sb
dugc danh gia thong qua két qua phan tich phuong sai (ANOVA) dua trén tiéu chi
sai sO toan phan véi d6 tin cdy 95% (p<0,05) [8-10].
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2.2.3. Phwong phdp xdc dinh higu sudt chiét cao

Dich sau chiét tai cac thi nghiém duoc se”iy kho dén khéi luong khong doi, can
xac dinh ham lugng chat thu dugc. Hi€u suat chiét cao dugc xac dinh nhu sau:

Hiéu suat chiét cao (PE) = m/M x100 % 2)

~ Trong d6: m 1a khéi lugng chét thu duogc (g); M la khdi lugng duoc liéu dem
chiét (g)

2.2.4. Phwong phdp dinh gid hoat tinh chong géc tw do DPPH

Mau thir va DPPH dugc pha lodng trong DMSO véi nong d6 30 pg/mL. 20 puL
mau thtr duge  véi 200 pL dung dich DPPH, u ¢ nhi¢t 36 37°C trong 20 phut va do
trén may ELISA & budc song 517 nm. Chat ddi ching ascorbic duogc dung dé kiém
sot d9 6n dinh va danh gia hoat tinh trc ché twong duwong. Céc phép thir duoc 1dp lai
3 lan.

Phan trim tic ché gbc tu do (DPPH %I) dugc tinh theo cong thirc sau:
DPPH %I = 100% - [(ODy,) / (ODgc) * 100%)] 3)
- ODy,: Mat d6 quang trung binh cia mau thir & ndng d6 30 pg/mL

- ODgc: Mat d6 quang trung binh cua mau ddi chimg (khong c6 mau thu, chi
c6 DPPH, coi nhu gia tri uc che 0%)

Gia tri nong d6 tc ché trung binh (ICso) dugc tinh dya trén duong chuan voi
%I ctia dai nong do thich hop cho tirng mau thu.

2.2.5. Phwong phdp xiv ly 56 li¢u

M6 hinh Box-Behnken va phuong phap bé mit dap tmg RSM duoc trién khai
bang phan mém Design Expert 13 (Stat-Ease, Hoa Ky), cac cong thirc dugc phan
mém dua ra sé& tiép tuc xét theo mirc d§ uu tién voi gid tri PE va DPPH 16n nhat
duoc lua chon. Theo @6 sap xep gia tri PE va DPPH tur thap dén cao duoc chia déu
tr mac diém 1 dén 5 (trong do 1 tur vi tri 1-20; 2 tur vi tri 21-40; 3 tr vi tri 41-60; 4
tu vi tri 61-80; 5 tr vi tri 81-100 va c6 gia tri PE va DPPH cao nhat duoc cong 1
diém), lya chon cong thirc ¢ sb diém cao nhat 1a diéu kién tdi chiét tdi vu.

S liéu cac thi nghiém phén tich dugc téng hop va tinh toan trén phin mém
Microsoft Excel (Microsoft, Hoa Ky). Str dung phan mém SPSS 20 dé thyc hién

phuong phap kiém dinh gid tri trung binh One-Sample T Test dé kiém tra két qua thi
nghiém va két qua téi wu bang RSM véi p<0,05 c6 ¥ nghia thdng ké.

3. KET QUA VA BAN LUAN
3.1. Két qua khao sat don yéu to

Tac dong ciia ndng do ethanol khac nhau (0%, 30%, 50%, 70%, 90%) dén PE
va DPPH %I dugc tién hanh ¢ 70°C trong 2 gio. Két qua cho thiy, gia tri PE va
DPPH %l duoc phu thudc vao néng do ethanol (Hinh 1a). Khi tang gia tri %EtOH
tir 0 dén 70%, PE tang nhanh tur 10,3% 1én 31,4%, twong tu, gia tri DPPH %I cling
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tang tr 45,3-75,6%. Khi gia triﬂ EtOH 1a 90% ca PE ye‘l DPPH %I dél} cc')’ xu hudng
tang nhe, nhung khong dang ké. Xem xét tac dong nong do trong thiét ké kha phire
tap, do vay can khao sat trén khoang rong tir 0-90% cho RSM.

Khi ¢b dinh néng dd ethanol va nhiét do, chiét xut trong khoang thoi gian
khac nhau (0,5h; 1h; 2h; 3h; 4h) cho cac két qua vé hiéu suét chiét cao va DPPH %I
khac biét. Két qua Hinh 1b cho thiy, thoi gian chiét cang lau thi khdi lwong cao
chiét dwgc cang 16n, gia tri PE ting nhanh trong khoang tir 0,5-3 gior dau (tir 12,8%
1én 34,8%) va chi tang nhe tir 3 gio' dén 4 gio tiép theo tir 34,8% lén 35,4%. Trong
khi d6, gia tri DPPH %l chi ting trong 3 gid dau va giam khi tang thoi gian chiét tir
3 gio 1én 4 gio. RO rang, thoi gian chiét cang lau s€ thu dugc khéi lugng cao chiét
cang 16n, tuy nhién, mot sb hoat chit co thé bi phan huy dudi tac dong cua nhiét
trong thoi gian dai [11]. Do vay, dé danh gia t6i wu thoi gian chiét xuat dong thoi
v6i ca gia tri PE va DPPH %I, tién hanh khao sat trong khoang 0,5-4 gio cho RSM.
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Hinh 1. Anh huong cta n(‘A)’ng d9 ethanol (a), nhiét do chiét xuat (b) va thoi gian
chiét xuat (c) téi PE va DPPH %l
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Tac dong cua nhiét do dén gia tri PE va DPPH %]l duoc trinh bay tai Hinh Ic.
Theo d6, hiéu suét chiét cao ting nhanh khi ting nhiét d6 tir 30°C 1én 70°C, khi ting
nhiét do trén 70°C, gia tri PE c6 ting nhung khong dang ké tir (30,3% dén 32,4%).
Tuy nhién nhiét d¢ cao, hoat chit dugc thu hdi thép hon boi su phéan hiy séc to tai
nhiét d6 khong thich hop [12, 13]. Gia tri DPPH %I giam khi nhiét 46 >70°C. Ngoai
ra, dung moi la ethanol co diém s6i 80°C, nén & khoang nhiét d¢ chiét 80-90°C, su
bay hoi ctia dung mdi 1a rat manh dén toi thay d6i ddng ké vé thé tich dung méi va
lam giam hi¢u suat chiét. Do vay, chon nhiét d6 khao sat trong khoang 30-80°C cho
RSM.

3.2. T6i wu héa quy trinh chiét xuit bing RSM

Trén co so khao sat cac yéu t6 anh huong dén hiéu suét chiét cao va DPPH
%I, c6 thé thiy, ndng do ethanol, nhiét do va thoi gian 1a nhing yéu té ¢6 anh hudng
dén qua trinh chiét xuat SMT. Phuong phap bé mat dap tng theo thiét ké thi nghiém
Box-Behnken véi 17 thi nghiém, két qua thi nghiém duoc trinh bay tai Bang 1.

Bang 1. Cac thi nghiém duoc thiét ké bang phuong phap Box-Behnken
va cic gia tri ddu ra tuong ung

STT| %EtOH | Nhiétdd (°C) | Théigian (h) | PE (%) Dpﬁg:f’LI)(”
1 0 30 2,25 14,52 40,10
2 45 55 2,25 30,58 73,15
3 0 80 2,25 18,46 51,36
4 90 30 2,25 26,58 69,46
5 45 55 2,25 29,26 71,25
6 45 55 2,25 29,57 73,16
7 45 80 0,5 14,26 53,48
8 0 55 0,5 10,73 36,46
9 45 55 2,25 30,22 75,42
10 45 80 4 26,64 76,26
11 45 55 2,25 28,41 73,29
12 0 55 4 16,53 49,22
13 90 55 0,5 16,45 58,46
14 90 55 4 27,55 75,52
15 45 30 0,5 12,36 48,59
16 45 30 4 21,46 67,66
17 90 80 2,25 31,29 63,72
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Duya vao sd liéu thu thép tai Bang 1, phan mém Design Expert 13 da dua ra hai
phuong trinh hdi quy chimg minh m6i quan h¢ thyc nghiém gitra cac gid tri dap ing
(PE va DPPH %) va céac thong sb diéu kién bao gdbm ndng do ethanol (A), nhiét do
(B) va thoi gian (C) nhu sau:

PE = -13,19753 +0,24082 x A +0,55946 x B+ 12,58032 x C
+0,00017 x AB + 0,016825 x AC + 0,01874 x BC - 0,00192 x A?
-0,00482 x B* -2,58375 x C? 4)
DPPH %I =-8,11122 +0,95326 x A + 1,142362 x B + 12,89112 x C
- 0,00378 x AB +0,01365 x AC + 0,0212 x BC - 0,00585 x A?
-0,00841 x B2 -2,12269 x C? %)
_ Trong do: A la gia tri ethanol (%); B 1a gia tri nhiét do (°C) va C 1a thoi gian
chiét (gio).
Céc phuong trinh nay chi ra réng mo hinh bé mat dap mg la da thure bac hai
4), (5). Tuy nhién, VleC kham pha va t6i wu hoa co thé tao ra két qua kém hoic sai
léch [7], do vay, can phai kiém tra xem mé hinh c6 phu hop hay khéng. Két qua
phan tich ANOVA tai Bang 2 cho thdy, phuong trinh hdi quy cia PE va DPPH %I
dat dugc su twong quan kha tt vdi phén tich phuong sai ¢6 ¥ nghia thong ké
(p<0,05), md hinh nay phu hop va c6 thé du doan chinh xac ham muc tiéu nghién
ctru (PE va DPPH %I). Thém vao do, céc hé s tuong quan R?, R%; 1an luot 12 0,98;
0,96 d61 vo1 phuong trinh PE va 0,98; 0,97 doi voi phuong trinh DPPH %I cho thay
murc d6 phu hop rat cao cua md hinh héi quy doi voi so liéu khao sat thuc té. Gia tri
p > 0,05 doi voi chi s6 Lack of Fit cho thdy khong c6 ¥ nghia thong ké va dicu do
chi ra rang cac mo hinh ¢6 thé dugce str dung dé du doan cac phan hoi.
Bang 2. Két qua phan tich phuong sai (ANOVA) cia mé hinh hoi quy
duoc lura chon véi bién dau ra PE va DPPH %l

Phén tich ANOVA PE Phén tich ANOVA DPPH %l
Tél’l Binh . Tél’l Binh .
ong phuong | Kiém ons phuong | Kiém
binh . p binh . p
huong trung | dinh F phuong trung | dinh F
P binh binh

Mo hinh | 840,18 | 93,35 46,31 | <0,0001 | 2751,61 | 305,73 | 53,28 | <0,0001

A-EtOH | 216,63 | 216,63 | 107,47 | <0,0001 | 1012,95 | 1012,95 | 176,51 | <0,0001

B-Nhi¢t | 30,93 30,93 15,34 | 0,0058 45,17 45,17 7,87 0,0263
do

C-Thoi | 184,13 | 184,13 | 91,35 | <0,0001 | 642,07 | 642,07 | 111,89 | <0,0001
gian

AB 0,1482 | 0,1482 | 0,0735 | 0,7941 72,25 72,25 12,59 | 0,0094
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Phan tich ANOVA PE Phén tich ANOVA DPPH %]l
Téng Binh .2 Téng Binh .2
binh phuong Klem » binh phuong Klem »
phuong t]?ilrl;l}% dinh F phuong t}i'lllrlll}% dinh F

AC 7,02 7,02 3,48 0,1042 4,62 4,62 |0,8055| 0,3993
BC 2,69 2,69 1,33 0,2859 3,44 3,44 | 0,5996 | 04641
A? 63,4 63,4 31,45 | 0,0008 | 590,08 | 590,08 | 102,83 | <0,0001
B? 38,28 38,28 18,99 | 0,0033 116,31 | 116,31 | 20,27 | 0,0028
c 263,63 | 263,63 | 130,79 | <0,0001 | 177,94 | 177,94 | 31,01 | 0,0008
Lack of| 11,23 3,74 5,21 0,0724 31,44 10,48 4,8 0,0818
Fit*
R’ 0,98 0,98
Adj-R* 0,96 0,97

* Lack of Fit: suw thiéu phi hop.

Két qua phan tich cl}o ‘ghéy, cac bién A-EtOH, B-Nhiét do, C-Thoi giap, A?
B?, C? ¢6 tac dong dang ké dén gia tri PE va DPPH %I (p<0,05). Ngoai ra bién AB
c6 gid tri p<0,05 trong phuong trinh tuyén tinh véi gid tri DPPH %]I. Dya trén phén
tich ANOVA (Bang 2), loai bo cac bién c6 tac dong khong dang k€ dén gia tri PE va
DPPH %I (p>0,05), sau d6 c6 thé viét lai phuong trinh hoi quy tuyén tinh (4) va (5)
nhu sau:

PE = -13,19753 + 0,24082 x A +0,55946 x B + 12,58032 x C

-0,00192 x A?-0,00482 x B*-2,58375 x C? (6)
DPPH %I =-8,11122 +0,95326 x A +1,142362 x B +12,89112 xC
- 0,00378 x AB - 0,00585 x A% -0,00841 x B* - 2,12269 x C* 7

Phan tich cic biéu do bé mit dap ung 3D (Hinh 2), anh hudng cua nong do
ethanol, nhiét do chiét xuat, thoi gian va su twong tac cua ching d6i v6i hiéu suat
chiét cao. Nhu co thé thay trong Bang 2 va Hinh 2, nong d6 ethanol co tic dong
dang ké dén hiéu suét chiét cao tir 0 dén 70% (p < 0,0001). Bdi v6i nong do ethanol
cao hon (>70%) gia ting gia tri PE khong rd rang. Gia tri PE giam khi nong do
ethanol ting (>70%) & nhiét do thap (<60°C) (Hinh 2a). Nhiét do 1a mot yéu té quan
trong khac ddi véi hiéu qua chiét xuét. Pbi v6i viée chiét xuat PE, nhiét do co anh
huong dang ké (p < 0,05 - Bang 2). Gia tri PE tang khi nhiét do tang. Mot yéu t6 tac
dong khac 1a thoi gian chiét xuat c6 anh huong dang ké dén hiéu suét chiét cao
(p < 0,0001 - Bang 2). Thoi gian chiét xuét ting tir 0,5 dén 4h va ndng do ethanol
tang tir 0-90% cho thay gia tri PE tang (Hinh 2b). Trong khi d6, ¢ su gia ting rd rét
cta gia tri PE khi ting nhiét o tir 30-80°C trong khoang thoi gian tir 0,5-3h dau
nhung lai c6 xu hudng giam khi thoi gian chiét cao >3h (Hinh 2c).
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Hinh 2. Cac mit béac hai biéu dién mdi twong quan giita gia tri PE v&i cac thong s6
dau vao (a) nong do ethanol va nhiét do, (b) nong do ethanol va thoi gian chiét,
(c) thoi gian chiét va nhiét do

(a) (b) ()

Hinh 3. Cac mat bac hai bié}l dién mdi twong quan giira gia tri DPPH %I véi cac
thong s6 dau vao (a) nong d@ ethanol va nhiét’d(f), (b) nong do ethanol
va thoi gian chiét, (c) thoi gian chiét va nhiét d

Anh hudng cia néng dd ethanol, nhiét dd chiét xuat, thoi gian va sy tuong tac
ctia chiing déi véi gia tri DPPH %I duoc trinh bay théng qua biéu d6 bé mit dap ing
3D tai Hinh 3. Theo d6, nong d9 ethanol c6 anh huéng dang ké dén gia tri DPPH %I
(p < 0,0001 - Bang 2). Gia tri DPPH %l tang khi ndng do ethanol tir 0-70% va c¢6 xu
huéng giam khi nong d6 >70% (Hinh 3a; Hinh 3b). Nhiét d6 co anh huong dén gia
tri DPPH %I (p<0,05 - Bang 2). Gia tri DPPH %l tang khi ting nhiét do (tir 30-60°C)
va néng do ethanol (ttir 0-70%), khi nhiét d6 >60°C gia tri DPPH %I giam (Hinh 3a).
Hiéu ung giita ndng d6 ethanol va thoi gian chiét xuat; nhiét do va thoi gian chiét
Xudt c6 su twong dong. Trong khoang thoi gian tir 0,5-3h chiét xuat, khi ting nhiét 4o
hodc ndng do ethanol, gia tri DPPH %l ciing ting, tuy nhién kéo dai thoi gian chiét
xuét > 3h, gia tri DPPH %I c6 xu huéng giam (Hinh 3b va Hinh 3c). Thoi gian chiét
xudt c6 anh huong dang ké dén gia tri DPPH %I (p < 0,0001 - Bang 2).
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3.3. Lwa chon dieu kién chiét xuat toi wu dé tao cao chiéet

Két qua tinh toan 1y thuyét bang phan mém dua ra dugc 100 cong thic. Sau
khi danh gida mac d6 vu tién xac dinh dugc 5 cong thirc co s6 diém cao nhat (Bang
3). Trong 6, cong thirc s6 20 c6 gia tri PE 16n nhét dugc cong 1 diém theo quy udc
va dong thoi co tong diém cao nhat. Nhu vay, xac dinh cac yéu t6 t6i wu cho qua
trinh chiét cao tir bai thuc SMT dé dat dong thoi gia tri PE va DPPH %I 16n nhét 1a
néng do ethanol 67%; nhiét d6 62,2°C va thoi gian 2,9 gio. Khi d6, gia tri PE va
DPPH %I tbi wu ky vong lan lugt 1a 32,6% va 78,4% (Hinh 4). Dé phu hop véi didu
kién phong thi nghiém luya chon diéu kién chiét xuat SMT 1a ethanol 70%, nhiét do
60°C va thoi gian 3 gio.

Bang 3. Gia tri va mutc do vu tién cua céc cong thire duge xac dinh bang RSM

. Piéu kién thi nghiém L .. .| Mikc dd wu tién
Cong Gia tri | Gia tri -
thiee | EtOH | Nhiétdo | Thoi gian PE DPPH | PE | DPPH | Tong

49 65,8 65,2 3,2 32,1 78,3 5 5 10

59 70,5 59,1 2,9 323 78,2 5 5 10

73 72,8 61,1 3,2 32,2 78,5 5 5 10

80 66,6 62,8 2,9 32,3 78,1 5 5 10

20 67 62,2 2,9 32,6 78,4 6 5 11

- . |

0 %0 30 80

AEtOH =67.012 B e =62242

[ ]
|
\
|
\
\
X
|
\
|

PE =32.583

Desirability = 1000
Solution 20 out of 100

DPPH =78.366

Hinh 4. Diéu kién chiét xuét t6i wu gia tri PE va DPPH %I x4c dinh bang RSM

Thi nghiém chiét SMT trong diéu kién tdi wu da thiét l1ap (ethanol 70%; nhiét
d6 60°C va thoi gian 3 giod) duge lap lai 20 1én va két qua duoc kiém dinh béng
phuong phap One-Sample T Test voi tung yéu té PE va DPPH %I. Két qua chiét
xuat thu dugc trong phong thi nghiém gia tri PE 1a 32,4% va DPPH %l 1a 78,1% déu
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khong c6 su khac biét dang ké voi két qua xac dinh bang RSM (p>0,05 - Bang 4).
Nhu vay, két qua thyc nghiém véi tinh toan 1y thuyét khong c6 quéa nhiéu chénh léch
va c6 thé 1y diéu kién phong thi nghiém (ethanol 70%; nhiét d6 60°C va thoi gian 3
gid) dé thyc hién ti wu qua trinh chiét cao tir bai thudc SMT.

Bang 4. Két qua phan tich One-Sample T Test

o L Gia tri trung binh* | Gia tri so sanh**
Chi so S0 mau Sig. ***
(%) (%)
PE 20 32,4 +0,5 32,583 0,078
DPPH%I 20 78,1 +0,6 78,366 0,109

* Gid tri trung binh la gid tri trung binh ciia cdc két qua thwe nghiém véi diéu
kién chiét xuat SMT la ethanol 70%, nhiét do 60°C va thoi gian 3 gio.

** Gid tri so sanh la gid tri xdc dinh bang phwong phdp RSM.
*¥% Sio i gid tri p < 0,05 cé ¥ nghia thong ké.
4. KET LUAN

Trong nghién ctru nay, phuong phap bé mit dap tng duge sur dung dé t6i wu
diéu kién chiét cao tir bai thude SMT. Két qua da ching minh rang nong d¢ ethanol,
nhiét d6 va thoi gian 1a nhitng yéu té chinh anh huéng dén hiéu sut chiét cao va
hoat tinh chdng gdc tw do DPPH %I. Két qua thi nghiém twong duong véi tinh toan
Iy thuyét va cac két qua kiém dinh déu co ¥ nghia thdng ké cho thdy mé hinh ti uu
héa duge lva chon 1a chinh xac. Lua chon diéu kién chiét cao SMT 1a 70%; nhiét do
60°C va thoi gian 3 gio. Két qua nay 1a co s dé phét trién san xuat cao SMT & quy
mo 16n hon.
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SUMMARY

OPTIMIZATION OF EXTRACTION CONDITIONS FROM SHENGMAI SAN
USING RESPONSE SURFACE METHODOLOGY

The aim of the study is to optimize the extraction process from Shengmai San
using the Response Surface Methodology (RSM). The factors of ethanol
concentration, temperature, and extraction time have an impact on the performance
of extraction (PE) and the anti-free radical activity DPPH %l (p<0.05). The method
used was regression analysis of experimental data, resulting in a second-degree
polynomial model with a relatively strong correlation to variance analysis that is
statistically significant (p<0.05), and high R?, Rzadj values indicating a reliable and
suitable model for reality. The results determined the optimal conditions of RSM as
follows: ethanol concentration of 67.0%; temperature of 62.2°C; and extraction time
of 2.9 hours, then, the expected optimal values for PE and DPPH %l are 32.6% and
78.4%, respectively. To align with practical application, the optimal conditions for
extraction process from the Shengmai San are ethanol concentration of 70%;
temperature of 60°C; and extraction time of 3 hours, the PE and DPPH %I values
obtained were 32.4% and 78.1%, respectively, with no significant deviation from the
results of the RSM model (p>0.05).

Keywords: Shengmai San, response surface methodology, extraction, SMT, bé
mat dap wng, chiét xuat.
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