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Toi wu héa diéu kién chiét xufit polyphenol toan phan ti rau cang cua
(Peperomia pellucida) bang phuwong phap dap img be mat
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Tém tit:

Rau cang cua (Peperomia pellucida) 12 mdt dwoc liéu tiém ning véi thanh phan ndi bat 13 hop chét polyphenol.
Thanh phin nay c6 kha ning chong oxy hod, diéu tri cic bénh viém, chong loét da day, ung thw. Nghién ciru dwgc
thwe hién nham t6i wu héa diéu kién chiét xuit hop chét polyphenol tir rau cang cua (RCC) va danh gia hoat tinh
chdéng oxy héa in vitro, sir dung phwong phap dap tng bé mit véi sw hd tro ciia phan mém Design Expert. Nghién
ciru tién hanh t6i wu ho4 4 yéu t6: ndng dd ethanol, ty 1& dwoc liéu/dung méi, thoi gian siéu 4m, s6 1in siéu Am. Bing
phwong phap quy hoach thuce nghiém, nghién ciru da xdy dung dwgc phwong trinh hdi quy mé ta moi quan hé giira
ham luwong hop chit polyphenol va cic bién tdi wu, véi hé s6 hoi quy R? 1a 0,8414 va gia tri p<0,0001. Pong thoi
du doin ham lugng hop chit polyphenol tdi da dat dwoc 1a 9,765 mg GAE/g chit khd & cac gia tri yéu t6: nong d
ethanol 36%, ty 1¢ dworc li¢u/dung méi 1a 1/12,93 g/ml, thoi gian siéu 4m la 26,53 phit, s6 1in chiét 13 3 1in. Hoat tinh
chdng oxy hoa véi gia tri IC,, trung binh la 382,91 pg/ml.

Tir khod: dap ing bé mit, polyphenol, rau cang cua, téi wu hoa.
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Abstract:

Peperomia pellucida is a potential medicinal herb, with polyphenol compounds being its prominent ingredient. This
ingredient has been shown to possess antioxidant properties, and to exhibit inflammatory, anti-ulcers, and anti-cancer
activities. To obtain the extract with the highest polyphenol content, this study was conducted to optimise extraction
parameters affecting polyphenol compounds from Peperomia pellucida and evaluate its antioxidant activity. Based
on the response surface methodology according to Design Expert 11.0 software, this research was conducted to
optimise the four independent variables, such as ethanol concentration, material-solvent ratio, ultrasonic time, and
number of ultrasonics. The response surface methodology model described the relationship between the reasonable
polyphenol content and the priority level of variables, with a recovery coefficient R? of 0.8414 and p<0.0001. The
model predicted the maximum polyphenol content achieved was 9.765 mg GAE/g dry matter at the factor values:
ethanol concentration of 36%, material-solvent ratio of 1/12.93 g/ml, time of 26.53 mins, and number of ultrasound
extractions of 3. Antioxidant activity with an average IC, value of 382.91 pg/ml.

Keywords: optimisation, Peperomia pellucida, polyphenol, response surface methodology.
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1. it van de

Trong nhiing ndm gan day, vi¢c st dung thudc va cac san pham
tir duge li¢u dé bao vé stic khoé ngay cang gia tang. Boi vi duge
liéu thuong kha an toan va chira nhiéu thanh phan c6 hoat tinh sinh
hoc cao.

Rau cang cua (Peperomia pellucida) 1a mot loai rau thugc ho
Hb tiéu (Piperaceae), dugc sir dung rong rai trong din gian trong
chéng oxy hoa, khang khuan, khang nim [1], khang viém [2], ha
duong huyét [3]... Mot sb nghién ciru trén RCC cho thdy, ching
chua steroid, terpenoid, alkaloid, saponin, phenol [4]. Trong do,
thanh phan polyphenol duoc cho 14 dong gop quan trong vao céc
tic dong dugc 1y ciia RCC. Mot s6 hop chat duge phan 1ap bao
gdbm apiole, methyl 10-octadecenoate, phytol, dihydroxi-3-5-
dimethoxi flavone7-O-B-rhamnose [5, 6].

Véi mong mudn thu cao thir 6 ham lugng polyphenol cao
nhét, nghién ciru can phai toi uu hoa cac didu kién chiét Xuit.
Thong thuong, cac nha nghién ciru str dung phuong phap cd dién
két hop v6i song siéu am dé tdi uu hop chat polyphenol trong dugc
li¢u. Tuy nhién, phuong phap truyen thong khong thé hlen duoc rd
rang sy twong quan gitra cac yeu t6 voi nhau va tong so thi nghiém
tang nhiéu khi sb luvong bién gia ting. Dé giai quyét vén dé néu
trén, phuong phap dép tmg bé mat di ra doi dé danh gia sy twong
tc giita cac yéu to .anh huong dén higu qua qua trinh, dong thoi
dua ra sy dy dodn vé gia tri t6i wu cua cac yeu 0 [7]. Tt nhiing Van
dé néu trén, nghién cuu thyc hién t6i wu hoa diéu kién chiét xuit
hop chét polyphenol tir RCC bﬁng phuong phap dap ung bé mit.
2. Doi twgng va phuong phap nghién ciiu

2.1. éi twong

2.1.1. Nguyén vit liéu

Cay RCC (bao gdm ca than, 14, ré va hoa) duoc thu hai tai Ap
3, x4 Qui DPuc, huyén Binh Chéanh, TP. H6 Chi Minh (trudc sap
nhdp) vao thang 6/2023 (hinh 1A). Dugc liéu sau khi thu hai duge
rira sach, cat nho va sdy ¢ nhiét do 60-70°C bang tii siy Binder
(Puc) dén kho (hinh 1B). Sau d6, duge liéu kho dugc nghlen va
rdy qua rdy s6 32 dé thu dugc bot min dong nhat (hinh 1C) va bao
quén trong tui kin.

(©)

Hinh 1. Hinh anh rau cang cua dwgc str dung trong nghién ctru.
2.1.2. Thiét bj, hod chit

Hoa chat: DPPH (Sigma Aldrich), Quercetin (Sigma Aldrich),
Folin-Ciocalteu (Sigma Aldrich), Gallic acid monohydrate
(Himedia), Methanol (Sigma Aldrich) DMSO (Sigma Aldrich).
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Thiét bi: Bé siéu am Elmasonic S180H, May Elisa - BioTek,
can phan tich, can ky thuat, falcon 15 ml, falcon 50 ml, eppendorf
2 ml, micropipet 1.000 pl, micropipet 100 ul, micropipet 10 pl.

2.2. Phuwong phdp nghién ciiu

2.2.1. Toi wu héa diéu kién chiét xudt rau cang cua gidu
polyphenol

Su dung phuong phap d4p tng bé mat voi mo hinh kiéu truc
quay tdm trong phan mém Design Expert 11.0, thi nghiém tién
hanh cai dat 4 thong s doc lap, bao gom: ty 1¢ dugc li¢u/dung moi
(A (g/ml): 1/5; 1/10; 1/15), do con (B: 30, 60, 90%), thoi gian siéu
am (C: 10, 20, 30 phut), s 1an siéu 4m (D: 1, 2, 3 lan). Nghién
ciru sir dung ham muc tiéu 13 ham luong polyphenol toan phan
TPP (mg GAE/g duoc lidu khd). Cac mitc bién doc 1ap dwgc cai
dat ¢ bang 1.

Bang 1. Ma tran bd tri thi nghiém ma héa cac bién doc lap.

. Muc d
Bién doc lap Ponvi Ky hiéu
-1 0 1
Ty 1¢ duoc li¢u/dung méi  g/ml A 1/5 1/10 1/15
D con % B 30 60 90
Thoi gian siéu am Phut C 10 20 30
S4 1an chiét Sélan D 1 2 3

Dua vao phuong trinh h01 quy da bién trong phan mém Design
Expert, tuong tac cua 4 yeu t6 anh huong voi ham ‘muyc ticu la
polyphenol w6c tinh cao nhét dé xéc dinh cac thong s ti wu. Sau
d6, nghién ctru tiép tuc chiét cao RCC véi cac thong sd tdi wu dé
xéc dinh ham luong polyphenol toan phan va danh gia hoat tinh
chéng oxy hoa.

Qud trinh chiét xudt cao RCC: Mau 5 g bot tho RCC duoc
1am 4m bang mot lugng vira du dung moéi, dugc chiét xut bang
phuong phap chiét hd trg béng siéu am trén bé siéu 4m Elmasonic
S180H cong sudt 200 W. Cac thong s6 nong do ethanol, ty 18 dung
moi/dugc liéu, thoi gian siéu am va s0 1an chiét dugc thay d6i nhu
trong phﬁn mém. Toan bd dich chiét duge g0p chung, loc, cd cach
thuy va ¢ dic dén khi khoi luong khong ddi va tinh hidu suat
chiét (H).

Hiéu sudt (H) = (khdi lwong cao)/[khdi luong duoc liéu da
dung x (100 - do am)%] x 100%

Pinh hrong polyphenol tong toan phdn: Tién hanh pha lodng
cac mau ethanol RCC véi nong do 1000 pg/ml. Sau d6, hut lan
lugt 50 pl cao thir RCC, 250 pl thude thir Folin-Ciocalteu 10%,
vortex déng nhit va dé yén phan ung trong 5 phut. Tiép tuc, hdn
hop duoc thém vao 200 ul Na,CO, 7,5% r6i u trong bong t6i 60
phit. D hp thu cua hon hop phan ung duge do ¢ budc song
765 nm trén may doc dia 96 giéng. Gallic acid dugc su dung nhu
chat chuan. Ham luong polyphenol dugc biéu dién theo microgam
duong lugng acid gallic trong 1 g dugc liéu kho (mg GAE/g duge
li¢u kho) [8].



Khoa hoc Ky thuat va Céng nghé | Ky thuat hda hoc; Céng nghé sinh hoc cong nghiép; Khoa hoc Y - Duoc | Dugc hoc m—

Phuong trinh duong chuan acid gallic y=0,0398x-0,0028;
R?=0,9991 (hinh 2). trong d6 x 1a nong do cta acid gallic (ug/ml),
y 1a d6 hap thu do & budc song 765 nm.
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Ning dd ciia acid gallic (ug/ml)
Hinh 2. Phwong trinh dweng chuan acid gallic.

2.2.2. Hoat tinh khdng oxy hod ciia cao rau cang cua bing
phiwrong phap DPPH

Mau RCC giau polyphenol dugc pha trong dung méi thich hop
dat ndng d6 1.000 pg/ml. Tiép tuc pha lodng thanh cic mau cao
RCC c6 ndng d6 100-500 pg/ml. Hut 100 pl cao thir RCC & nong
do khac nhau va 100 pul DPPH 0,2 mM cho vao bang nhya 96
giéng. U 30 phut trong bong t6i va do do hip thu ¢ bude song
517 nm. Thuc hién 3 lan va léy gia tri trung binh. Thyc hién song
song v6i mau chimg (DPPH), mau tréng (nude cat, MeOH), miu
so mau (cao thir, khong c6 DPPH). St dung mau ddi chiéu la
quercetin pha trong methanol.

Hoat tinh chong oxy hod duoc tinh theo cong thirc:

OD¢hir —=ODmau

HTCO (%) = (1- ) x 100%

ODchitng=ODtring

Thong qua két qua thu dugc, xdy dung mdi twong quan giira
hoat tinh chdng oxy hoa va nong do cia miu cao thir va tir d6 xéc
dinh gia tri IC,  [9].

2.2.3. Phurong phdp tinh todn thong ké

Két qua dugc xir 1y thong ké theo phép kiém ANOVA bing
phin mém SPSS 20.0. Sir dung phan mém Design Expert 11.0 dé
st dung phan tich phuong sai, tinh toan hé s hoi quy twong quan
va dé xuét giai phap t6i uu. Dung tric nghiém T- student dé so sanh
két qua thuc nghiém voi két qua du doan. Su khéc biét c6 y nghia
thong ké dugc xir 1y & mitc 0=0,05.
3. Két qua va ban luan

3.1. Thiét ké va xdy dwng phwong trinh hoi quy da bién

Ké thira cac két qua khao sat don yéu t6, dé xac dinh duoc
mién bién thién cia cac yéu t6 thyc nghiém twong tmg céc bién s&
str dung trong toi wu hoa bang phuong phap dap ing bé mit.

Dir lidu ham luong polyphenol toan phan (mg GAE/g duoc
li¢u kho) cua 29 nghiém thuc dugce trinh bay ¢ bang 2.
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Bang 2. Ham lwgng polyphenol ctia 29 nghiém thirc tir rau cang cua.

Nghiém A B C ' DR E;;G ATl Ng'hiém A B C ' Dx E::G ATl
thie  (g/ml) (%) (phit) (lan) iy kb thie  (gml) (%) (phit) (lan) iy kb
1 5 0020 2 52 16 0 9% 30 2 437

2 1530 20 2 68 17 5 60 10 2 30

3 5 0 20 2 16l 18 5 60 10 2 7160

4 15 9% 20 2 200 19 5 60 3 2 21

5 0 6 10 1 29 2 5 60 30 2 18

6 060 30 1 3% 2 0 30 20 1 42

7 0 60 10 3 94 0 0 % 20 1 29

§ 06 30 3 878 A 03 20 3 83

9 5 60 20 124 bz 0 9% 20 3 44

10 IS5 60 20 1 37 %5 060 20 2 657

11 5 60 20 3 764 26 06 20 2 357

12 1560 2 3 86 i 0 60 20 2 53

13 030 10 2 668 P 060 20 2 65

14 0 9% 10 2 23 29 060 20 2 666

15 030 30 2 82

Tur s6 lidu thuc nghiém vartur phan mém Design expert, phuong
trinh hoi quy dang bac 2 thé hi¢n ham luong polyphenol duoc thict
lap nhu sau:

Y polyphenol=-6,14097+0,998540xA+0,091442xB+0,03626
9xC+2,31658%D-0,038631xA-0,001266xB?

Bang 3. Phan tich cac hé s6 twong quan cla cac yéu té dén ham lwong
polyphenol.

Ngudn Tong binh phwong  HEs6df  Trung binh binh phwong ~ GiatriF G trj P
Mo hinh 13446 § 1681 1326 <0000l
A 1531 | 1531 1208 0004
B 304 | 394 I <0001
¢ 138 1 138 125 0.2776
D 6440 | 6440 081 <0001
A 562 I 58 444 0,0480
B 791 | 791 64 0,0213
@ 0,1833 | 0,1833 01446 07078
D 0,0168 1 0,0168 0033 0909
Phén dr 255 20 127

;ﬁ;sfg‘:]‘)(i“ig:?ﬁkt};é“g B0 614 43 0y
Sai 56 thun 145 4 03616

Tong hiéu chinh 15981 2 R=0,8414

Bing 3 cho thdy, gi4 tri F-value bing 13,26 va gia trj p<0,0001
chimg to mé hinh phuong trinh dang béc 2 c6 tinh twong quan
kha tot v6i phan tich phuong sai ANOVA, c6 ¥ nghia thong ké.
Ngoai ra, gia tri Lack of fit cia mo6 hinh b?mg 0,0897>0,05, khac
biét khong ¢6 y nghia théng ké. Diéu nay cho thdy, md hinh nay
pht hop va ¢6 thé du doan chinh xéc ham muc tiéu (ham lugng
polyphenol). Phuong trinh da bién béc 2 duoc dé xuat co gia tri R?
bing 0,8414. Xét vé tinh twong quan R2, theo X. Guan va cs (2008)
[10], mot mo hinh hoi quy da bién theo phuong phap RSM dugc
xem 12 tot khi hé s6 R? t6i thiéu 13 0,8. Hon nira, gié tri cia hé s6



(A)

(8)

polyphenol
polyphenol

(E) (F)

polyphenol
polyphenol

896 cbn (%)

0
806 0 (%) 0 10

Hinh 3. D6 thj 3D biéu dién sw anh hwéng cua 2 yéu té dén ham lwgng polyphenol. (A) Twong tac gita ty 18 dung
méi - duoc liéu va do cdn; (B) Twong tac gitka ty 1& dung moi - dwoc ligu va thoi gian chiét; (C) Twong tac gitka ty & dung
mai - duoc liéu va sb Ian chiét; (D) Twong tac gitva d6 con va thoi gian chiét; (E) Twong tac giva d6 con va sb Ian chiét;

(F) Twong tac gitra thoi gian chiét va s Ian chiét.

bién thién cua polyphenol CV=0,6493% ciing cho thiy, md hinh
¢6 d6 chinh xac va do tin cay cao (dudi 10%). Mot s6 nghién ctru
da ching minh gia tri Lack of fit voi p>0,05, R2>0,8 va CV<10%
thi md hinh du doan ¢6 tinh 4p dung va thyc nghiém rit cao [11-
13]. Céc h¢ sb trong phuong trinh hoi quy déu c6 khac biét ¢6 y
nghia thong ké (p<0,05), ngoai trir hé s6 C, C2, D2. Nhu vy, nong
d¢ ethanol, ty 1¢ dung moi, s6 1an chiét c6 anh hudng 16n td1 ham
lugng polyphenol.

Dua vio phuong trinh da bién bac 2 ta thay, khi sir dung hop
1y ty 1& dung mdi (A), do con (B), thoi gian siéu 4m (C), sb lan
chiét (D) thi s& mang lai tdc dong tich cuc, c6 nghia la lam tang
ham lugng polyphenol. Nguoc lai, néu qua lam dung céc yéu to
nhur ty 1¢ dung méi (A2), d6 con (B2) thi sw twong tac mang lai sy
tiéu cuc, nghia la lam suy giam ham lugng polyphenol chiét tach
tir rau cang cua. Céc biéu d6 bé mat dap tng 3D duoc tao ra bing
cach ¢b dinh mot yéu t6 & mirc 0, dong thoi thay doi 2 yéu td khac
trong pham vi thim do. Céc biéu do 3D md ta sy thay doi cic yéu
t6 duoc thé hién ¢ hinh 3.

10 30

5 15 30 %0

C: Théi gian chiét: 26,5208

A: Ty 1€ dung méi - dwge liéu = 12,9229 B: P cdn =36,0192

1 3

1,61489 9,83795

D: $6 lin chiét = 2,00449

polyphenol = 9,86262

Hinh 4. Ham ky vong va diéu kién t6i wu ham lwong polyphenol.
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3.2. Pdnh gid hiéu qud toi wu
hod diéu kign chiét xudt

Sir dung phan mém Design
expert 11.0, nghién ciru da xac
dinh dugc céc thong $6 t6i vu nhu
sau (hinh 4): Ty 1¢ dugc liéu/dung
mbi=1/12,9229; Do cdn: 36,019%;
thoi gian siéu am: 26,5298 phut; sb
lan chiét: 2,99499 1in; ham luong
polyphenol du doan: 9,863 mg/g.

Pé kiém tra tinh twong thich
cua két qua phuong trinh hdi quy
tur phﬁn mém ddi véi thue nghi¢m,
nghién ctru tién hanh thuc hién lai
qué trinh chiét xuit voi didu kién t6i
wu di lya chon, bao gdm: 1/12,93 g/
ml; néng do ethanol 36%; thoi gian
siéu 4m 26,53 phit; s6 1an chiét 1a 3.
Thi nghiém dugc thyc hién 3 lan va
két qua trinh bay ¢ bang 4.

Bang 4. Két qua thwe nghiém va gia tri dw doan.

Ham lrgng polyphenol/g % sai léch so v6i

LER L durgc liéu kho (mg/g) fetistivicedy gia tri dw doan
RCC, 9,765 9,363 0,997
RCC, 9,642 9,363 2,236
RCC, 9,755 9,363 1,092
Trung binh 9,721 9,363 1,439

RCC: rau cang cua.

Ham luong polyphenol toan phin trong 3 miu RCC thyc
nghiém dat trung binh 12 9,721 mg GAE/g duoc liéu kho so voi gia
tri du doan 9,863 mg GAE/g dugc liéu kho (bang 5). Su khac biét
giita ham luong polyphenol thuc nghiém va dyu doan bang phan
mém khong c6 ¥ nghia théng ké (phép kiém T-student). Hon nita,
phén trdm sai l€ch cua gia tri thuc so vdi gia tri du doan thép dudi
5% va md hinh t6i wu c6 do lap lai tot. Do d6, md hinh tdi wu trong
nghién ctru ndy dugc chap nhan.

Bang 5. Hiéu qua chéng oxy hoa clia cao rau cang cua téi wu va quercetin.

Nongdy  HTCO (%) Nong 0§ HTCO ciia
(ngm)  Rec, RCC,  RCC, (ng/ml) (M)
100 1607 1875 1830 I 16,70
200 21,06 R} NHU 2 32,0
300 31,65 031 431 3 48,97
400 4137 221 5201 4 6561
500 61,37 6062 6100 S 7801

HTCO: hoat tinh chéng oxy héa; RCC: rau cang cua.
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Cao RCC cua nghién ctru thu duge ¢6 ham lwong polyphenol
toan phan cao hon vuot trdi so voi nghién ciru cua I. Ahmad va cs
(2017) [4]. Nghién ctru nay d tdi wu hod cao RCC véi cac dung moi
khac nhau va thu dugc ham lugng lan luot 16,147 (ethyl acetate),
33,577 (1-buthyl-3-methylimidazolium tetrafluoroborate), 15,734
(1-ethyl-3-methylimidazolium bromide) va 13,750 pg GAE/g
(1-buthyl-3 methylimidazolium bromide).

3.3. Dinh gid hoat tinh chdng oxy hod ciia rau cang cua t6i wu

Ba miu RCC,,RCC,, RCC, 61 wu tiép tuc duoc danh gid hoat
tinh chong OXy hoa thong qua thu nghiém khur gbc ty do DPPH so
v6i mau doi chiéu quercetin va dugc thé hién & bang 5. Két qua
cho thiy, hoat tinh chong oxy héa cta cao RCC ty 1& thuan véi
nong dg. Nong do cao cang cao, hoat tinh chéng oxy hoa cang cao
va nguoc lai. Khi ndng d6 cao RCC ting tir 100 pg/ml t6i 500 pg/
ml thi hiéu qué loai bo gbc tw do ciing tang dan lan luot 1 RCC,
tr 16,07 t61 61,37%; RCC, tir 18,75 t6i 60,62%; RCC, tur 18,50
t61 61,00%.

Tur d0 thi biéu dién sy trong quan giira hoat tinh chdng oxy
ho4 va ndng do cua cic miu thi, sir dung phan mém Excel suy
ra dugc phuong trinh tuyén tinh dang y=ax+b. Thay y=0% vao
phuong trinh tinh duoc két qua IC,, 6 bang 6.

Béng 6. Gia tri IC, cta cac cao thu.

MAu Phuong trinh hoi quy tuyén tinh R? IC, (ng/ml)
Quercetin y=15,62x+1,4019 09975 3,11

Cao RCC, y=0,1014x+11,153 09991 383,11

Cao RCC, y=0,1038x+10,293 0,9898 382,53

Cao RCC, y=0,1049x+9,8131 09924 383,10

Gia tri trung binh mau RCC 382,91

RCC: rau cang cua.

Tir cic phuong trinh hoi quy tuyén tinh dugc thiét lap, dé
tai xdc dinh gid tri IC | trung binh cua 3 mau RCC 1a 382,91 pg/
ml. Cao t0i wu RCC cung thé hién hoat tinh chong oxy hoa manh
hon rét nhiéu so véi cac nghién ctru trude day. N.S. Zaharin va cs
(2020) [14] ciing danh gia hoat tinh chong oxy hoé ctia cao RCC
voi gia tri IC, 14 5,57 mg/ml. M.T. Tran va cs (2022) [15] da danh
gia hoat tinh chong oxy hoa cuia dich chiét P, pellucida vdi gid tri

EC,, 1a 730,34 pg/ml. Didu nay c6 thé gidi thich do nguon duge
heu thu héi khéc nhau, qua trinh chiét xuat khac nhau ciing nhu
nghién ciru ¢ sir dung thém bién phap ho trg siéu am dé co thé
chiét xuat dugc nhiéu hop cht polyphenol.

4. Két luan

Nghién ctu da xay dung dugc mo hinh toan hoc mo ta anh hudng
ctia 4 nhan t6 chiét (ndng do ethanol, ty 1¢ duoc liéw/dung moéi, thoi
gian siéu am, s6 lan siéu am) den ham lugng polyphenol toan phén.
Céc thong s6 dugc lya chon t6i wu bao gom: ndng do ethanol 36%,
ty 18 dung méi 1/12,93 g/ml, thoi gian siéu Am 26,53 phat, 3 lan siéu
am. Vi céc thong s6 nay, him lugng polyphenol toan phan cao nhét
dat dugc 13 9,765 mg GAE/g dugc ligu khd va thé hién hoat tinh
chong oxy hoa véi gia trj IC,, trung binh 382,91 pg/ml.
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