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Optimum conditions for extraction of phenolic compounds and antioxidant
activity by 2,2-diphenyl-1-picrylhydrazyl (DPPH) reagent of sim leaves
(Rhodomyrtus tomentosa) harvested in Song Cong, Thai Nguyen province
was determined by the conventional liquid-solid method. The phenolic content
and antioxidant activity were affected by solvent type and the concentration
of solvent, concentration of HCI used, solid/liquid ratio, temperature and
extraction time. The selected conditions for the extraction of antioxidant
phenol were as follows: methanol concentration, 60%, acidified with 0.5%
HCT; solvent/material ratio 1/30; temperature 70°C and extraction time was 60
min. The obtained polyphenol content and DPPH scavenging activity of 162.33
+ 1.23mg equivalent of gallic acid per gram of dried leaves and 1334.84 +
14.05 umol of Trolox equivalent per gram of dried leaves, respectively. These
high values indicate that sim leaves can be considered a potential nutraceutical
source of antioxidant phenolic compounds in the future.
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Théng tin bai viét Tém tit

Tach chiét cac hop chét polyphenol va x4c dinh hoat tinh chéng oxyhoa
bang thudc thir 2,2-diphenyl-1-picrylhydrazyl (DPPH) cia la sim
(Rhodomyrtus tomentosa) thu hoach xa Tién Hoi, huyén Dai T, tinh Thai
Nguyén dwoc thyc hién bang phwong phap chiét bing dung médi théng
thuong. Ham lugng polyphenol va hoat tinh chéng oxy hoéa dugc xac dinh

Ngay nhan bai: 10/06/2022
Ngay sira bai: 15/07/2022

Ngay duyét dang: 01/08/2022 bi anh huéng boi loai dung méi va ndng do dung moi, ty 1& dung moi/

nguyén li¢u, nhiét do va thoi gian chiét. Cac diéu kién duoc lya chon phu

hop cho chiét xuit polyphenol c6 hoat tinh chéng oxy héa nhu sau: ndng
d6 ethanol, ty 1¢ dung moi/ nguyén li€u; nhiét d6 va thoi gian chiét 1an luot
1a 60%, 1/30, 70°C va 60 phut. Ham luong polyphenol thu dugc va hoat
tinh chit oxyhoa ctia 14 sim 1 162,33 = 1,23 mg GAE /g DW va 1334,84 +
14,05umol TE/g DW duong lugng trolox trén mdt gam 14 kho twong ung.
Nhirng gia tri cao c¢6 thé thay 14 sim 1a mot ngudn duoc liéu tiém ning vé

Tir khoéa:

la sim, Rhodomyrtus tomentosa,
hop chat polyphenol, DPPH.

hop chét polyphenol cé hoat tinh chéng oxy hoa cao dé ung dung trong
thyc pham chirc ning va duoc phim trong twong lai.

1. Mé dau chung 14 cac hoat dong chéng viém, chéng ung thu va

Céc hop chét polyphenol dai dién cho mot nhom chong vi khuan [12].

16n cac chit chuyén hoa thtr cip dugc tao ra trong thuc
vat (Lattanzio va cs., 2006). Theo D ’A Kennedy va
cs. (2011) khoang 10000 céu tric polyphenol hién da
duge biét dén va chung thuong dugc phéan loai thanh
flavonoid, axit phenolic, rugu phenolic, stilbenes va
lignans. Thuc vat can céac hop chit phenolic dé khang
sdc t6 d6i v6i mam bénh va cho nhiéu chirc ning khac
nhu birc xa bao vé va chit oxy hoa [10]. Trong cong
ngh¢ thuc phim, cac hop chét polyphenol co thé anh
hudng tich cuc dén cac dic tinh cam quan cua thuc
pham c6 ngudn gdc thyc vat va kha ning lam se [14].
Bén canh do, chung c6 thé dugc coi 1a cac hop chit ting
cuong suirc khoe do cac ddc tinh sinh hoc quan trong ctia

Sim (Rhodomyrtus tomentosa (Ait.) Hassk.) la mot
lodi cdy bui thudc ho Myrtaceae, co ngudn gbc Pong
Nam A. N6 phat trién rim ro ¢ nhiéu quéc gia nhu Trung
Quéc, Pai Loan, Philippines, Malaysia, Indonesia, Viét
Nam va di duoc sir dung trong y hoc ¢b truyén tir 1au
[5]. La c6 thé dugc st dung dé diéu tri nhidm tring da
nhu chéc 16, nhot va ap xe hodc c6 tac dung sat trung
va dung dé 1am sach vét thwong tir nudc sic cua 1a. La
gid nat c6 thé dung ddp vét thuong. Nhiing diéu nay
¢6 thé duge giai thich boi sy hién dién cta cac hop
chat polyphenol trong 14 bao gdm tanin (pedunculagin,
casuariin va tomentosin, va flavonoid va combretol [7,
19] duoc xac dinh béng phén tich dinh tinh.
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V6i nhitng cong dung cd gia tri tir 14 sim nhu trén,
viée dinh lugng cac hop chat polyphenol trong 14 sim
can duoc thue hién chuyén sau, trén dbi tuong 1a sim
duogc trong tai nhiéu ving lanh thd khac nhau dé co
thé ung dung ngudn nguyén lidu nay trong twong lai
gan. Vi vay, nghién ctru nay s& tim hiéu cac yéu té anh
huong t6i didu kién chiét xuit cac hop chat polyphenol
tir mau 14 sim, thu thap dugc tir Pai Tir, Thai nguyén.
Dich chiét c6 ham luong hop chét phenol cao nhit s&
duoc tiép tuc st dung trong phan tich dic tinh cia cac
hop chét phenol bang HPLC-DAD-MS.

2. Pia diém, thoi gian va phwong phap nghién
ciru
2.1. Dia diém va théi gian nghién ciru

Vatliéu: La sim (Rhodomyrtus tomentosa) dugc thu
hai tai xa Tién Hoi, huyén Dai T, tinh Thai Nguyén
thang 8 nam 2021. Mau 1a duoc dit trong hop nhua, gt
lanh va duoc van chuyén t6i phong thi nghiém trong
cung ngay.

2.2. Phwong phap nghién ciru
2.2.1. Hod chat va thiét bi

Axitgallic,gbc6-hydroxy-2,5,7,8-tetramethylchroman-
2-cacboxylicacid  (Trolox) diphenyl-1-picrylhydrazyl
(DPPH) dugc mua tur Sigma-Aldri Axeton; metanol,
etanol va axit clohydric Iding phan tich dugc san xudt tai
Trung Quéc.

2.2.2. B6 tri thi nghiém

L4 sim duoc ria sach, dé rdo, bao quan & nhiét do
-50°C trong 2 ngay. Mau sau d6 dwoc nghién nhé 0,3
mm va dugc bao quan ¢ -20°C trong lanh dong.

Céc cong thirc duoc tach chiét trong didu kién: ty 18
nguyén li¢u/ dung moi; nhiét do chiét va thoi gian chiét
lan luot 1a 1/20 (cu thé 0,5mg mau/ 10ml dung méi),
40°C va 60 phut. Sau khi ly tim trong 10 phiit & 4°C, phan
ndi phia trén dwoc thu hdi va dem di phén tich. Nghién ctru
s€ dugc thuc hién voi 5 thi nghiém chinh dé xac dinh cac
yéu t6 anh huong t6i tach chiét hop chét polyphenol va
hoat tinh chéng oxy hoé thu dugc.

Thi nghiém 1: Xac dinh anh hwong cia logi dung moi.

Dé x4c dinh cac yéu t6 anh huong téi qua trinh tich
chiét hop chit polyphenol, thi nghiém sir dung 4 loai dung
moi khac nhau g@)m nude, ethanol, acetone va methanol.
Céac yéu t6 khac gdm ty 1& nguyén liéu/ dung méi la
1/20, nhiét d6 chiét 40°C va thoi gian chiét & 60 phut.

Thi nghiém 2: Xdc dinh danh hiéng ciia nong dg ethanol

Pé xac dinh anh huéng ctia ndng do ethanol téi quéa
trinh tach chiét polyphenol tir 1a sim, thi nghiém duoc
b tri voi cac mirc ndng do khac nhau 40% t6i 80%
v6i bude nhay 10%. Cac yéu t6 khac gdm ty 1¢ nguyén
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liéu/ dung mdi, nhiét do chiét va thoi gian chiét van gitr
nguyén, 1an lugt van 1a 1/20; 40°C va 60 phut.

Thi nghiém 3: Xdc dinh anh huong cua ty I¢é nguyén
lieu/ dung moi

Thi nghiém véi mau 14 sim dugc tach chiét trong
didu kién ty 16 nguyén liéw/ dung méi cac mirc 1a 1/60
t6i 1/10. Nhiét d6 chiét va thoi gian chiét 1a 40°C va 60
phut, va néng d6 ethanol duoc lua chon tir két qua ctia
thi nghiém 2.

Thi nghiém 4.: Xac dinh anh hwong cua nhiét do chiét

Thi nghiém duogc bb tri v6i cac dai nhiét do tir 40°C
t61 95°C dé theo dbi anh huong cua yéu t6 nhiét do t6i
diéu kién tach chiét hop chét polyphenol tir 14 sim, vi
thoi gian chiét 1a 60 phut, ty 16 nguyén liéu/ dung moi
va néng d6 ethanol duoc lya chon tir két qua thi nghiém
2va3.

Thi nghiém 5: Xdc dinh anh hwong ciia thoi gian chiét

Thi nghiém dugc bb tri v6i cac dai thoi gian 15, 30,
45, 60, 90 va 120 phat dé theo d3i anh huéng cua yéu
t6 nhiét do t6i diéu kién tach chiét hop chat polyphenol
tir 14 sim. Cac yéu t6 khac gdm ndng do ethanol, ty 1&
nguyén li¢u/ dung moi va nhiét do chiét duoc lua chon
tir két qua thi nghiém 2, 3 va 4.

Cac chi tiéu phan tich gdm ham lugng polyphenol
(mg GAE/g DW) va kha ning chéng oxyhoa (umol TE/g
DW).

2.2.3. Phuwong phap phan tich

Dich chiét thu dugc duoc xdc dinh ham lugng
polyphenol bing phuong phap Folin- Cocialteu [18] véi
chit chuén 14 acid gallic. Nghién ctru ciing tién hanh xéc
dinh hoat tinh chéng oxy hoa cua hop chit polyphenol thu
dugc bing cac xét nghiém Folin-Ciocalteu va DPPH [18,
4] v6i chat chuan Ia trolox. Két qua kha ning khang oxi
hoa dugc biéu dién theo pmol dwong luong Trolox (Trolox
Equivalent -TE) trén 1 g chit kho (Dry Weight - DW) hay
UM TE/ g DW.

2.2.4. Phuong phép xir Iy s6 lidu

S6 liéu biéu dién 1a két qua trug binh cta 3 lan lap
lai + SD, dugc phan tich bing phin mém SAS 9.0 va xtr
1y phan tich phuong sai ANOVA.

3. Két qua va thio luin

Céc két qua bén dudi sé biéu thi anh hudng cua cac
yéu t6 toi diéu kién tach chiét hop chat phenol tir 14 sim
(Rhodomyrtus Rommentosa).

3.1. Anh hwéng ciia logi dung méi téi diéu ki¢n
tich chiét

Ham lugng phenol va hoat tinh chéng oxyhoa thu
duoc duge biéu thi ¢ bang 3.1
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Bing 3.1. Anh hwéng ciia loai dung méi téi ham
lwong phenol va hoat tinh chdng oxyhoa ciia 14 sim

Loai . Hoat tinh chéng

dung Ham lugng phenol oxyhoa (umol TE/g

i (mg GAE/ g DW) DW)

Nude 52,69 £1,23¢ 41547 £15,0¢
Methanol 100,02 +1,02° 720,25 £9,0°
Ethanol 94,78 +£0,5" 659,58 +10,35*
Acetone 61,81 +0,42¢ 485,06 £ 21,02

(Ghi chii: Cdc gid tri trong ciing mét ¢t cé chi sé
mil khdac nhau thi co sy khac nhau ¢ mirc y nghia o =
0,05)

Theo két qua bang 3.1, loai dung mdi anh huéng 16n
t6i ham lugng polyphenol va hoat tinh chéng oxyhoa
thu dugc khéac nhau c¢6 y nghia & mirc y nghia a = 0,05.
Hiéu qua tach chiét thong qua ham lugng polyphenol
thu duge tir 14 sim giam dan theo thtr tu céc loai dung
mdi: methanol, ethanol, nude va acetone. Mic du chiét
bang dung méi ethanol cho ham lwong polyphenol va
hoat tinh oxy hoa sau methanol, ethanol dugc lya chon
vi day 1a dung moéi khong an toan dé tng dung trong
bao quéan va ché bién thyc pham [1, 11, 16]. Dung méi
ethanol va nuéc déu cho hop chat c6 hoat tinh oxy hoa
khac nhau khong c6 y nghia, nhung dung méi ethanol
cho k&t qua ham luwong polyphenol cao hon so véi
nudc 6 muc y nghia o= 0,05. Ethanol cling 1a lya chon
trong dong cho nhidu nghién ctru trude day dé chiét
polyphenol (1). Do vay, thi nghiém nay Iya chon ethanol
lam dung méi chiét cho cac thi nghiém sau.

3.2. Anh hwong ciia néng dp ethanol tdi diéu ki¢n
tich chiét

Két qua thu dugc duge biéu thi ¢ bang 3.2.

Bang 3.2 Anh hudéng cia ndng dd ethanol téi ham
lwgng phenol va hoat tinh chéng oxyhoa cua la sim

Nong d6 Ham luong Hoat tinh chéng oxyhod
ethanol phenol (mg (umol TE/g DW)

(%) GAE/ g DW)

40 95,45 £ 5,08 775,25 £ 10,15%

50 97,34+ 1,18 690,45 + 21,45

60 112,02 £ 0,56 820,12 + 18,33

70 98,56 + 2,56 801,56 + 15,73®

80 66,56 +1,07¢ 530,44 + 23,46°

(Ghi chu: Cac gia tri trong cung mot cot co chi 56
mil khdac nhau thi co sy khac nhau ¢ mirc y nghia o =
0,05)

Theo két qua bang 3.2, ndng d6 ethanol anh huong
16n dén ham luwong polyphenol thu dugc va hoat tinh
chbng oxy hoé cua 14 sim thu dugc khac nhau cé y
nghia & muc ¥ nghia a = 0,05. Khi ndng do ethanol
tang dan tir 40% dén 60% thi ham lugng phenol va hoat

tinh chéng oxy hoa thu dugc ciing ting dan va dat gia
tr cyc dai khi chiét tai ndng d6 60%. Khi chiét & ndng
dd cao hon 70% thi ham lugng phenol thu dugc thay
d6i khac nhau khong co ¥ nghia, nhung giam dang
ké & nong do 80% ¢ mirc y nghia o = 0,05. O ndng do
dung moéi 50% va 60% ham lugng polyphenol thu dugc
khéc nhau khong c¢6 y nghia nhung & ndng d6 dung moi
60% thu dugc hoat tinh oxy hoéa cao hon c6 y nghia &
mirc ¥ nghia a = 0,05. Két qua nay ciing tuong dong
véi nghién ctu cua Chew va cs. (2011) ré'mg lugng
polyphenol chiét thu dwoc cuc dai & ndng d6 ethanol
60%. Mot anh huong khac ciia nong d ethanol toi
tach chiét polyphenol ciing dugc Chan va cs. (2009)
tim ra cho mét loai chanh dai la 52,9%. Do vay, néng
dod ethanol 60% duogc lya chon cho cac thi nghiém sau.

3.3. Anh hwong ciia ty I¢ nguyén lieu/ dung moi
tdi diéu kién tach chiét
Két qua vé& ham luong polyphenol va hoat tinh oxy
hod thu dugc dugc biéu thi ¢ bang 3.3
Bang 3.3 Anh huéng ciia ty 18 nguyén liéu/ dung
méi téi ham lwong phenol va hoat tinh chéng
oxyhoa cia la sim

Ty 1§ Ham lwgng Hoat tinh chéng
nguyén liéu/ phenol (mg oxyhod (umol TE/g
dung moi GAE/ g DW) DW)
1/10 42,58 + 0,68 802,02 + 14,94
1/20 112,02 £ 0,56 820,12 +28,33°
1/30 123,05 £2,13* 1200,01 + 25,98°
1/40 109,15+ 1,19 805,78 + 19,05
1/50 105,34 £2,15° 800,01 + 15,55
1/60 98,25 + 1,05° 589,25 +25,23¢

(Ghi chu: Cac gia tri trong cung mot cot co chi
$6 mil khdc nhau thi ¢6 si khac nhau & mike ¥ nghia
a=10,05)

Tir bang 3.3 cho thiy ty 16 nguyén liéu/ dung méi co
anh huong to1 ham lugng polyphenol va hoat tinh oxy
hoa thu dugc & mtrc y nghia a = 0,05. Ty 1€ nguyén li¢u/
dung moi giam tir 1/40-1/60 thi ham lugng polyphenol
va hoat tinh oxy hoa c¢6 chidu hudng giam nhe va co
khac nhau & murc ¥ nghia a = 0,05. Ty 1& 1/30 cho két
qua thu dugc cao nhit va khac nhau c¢6 ¥ nghia & murc
y nghia o = 0,05. Ty 1€ nguyén li¢u/ dung mdi 1/30 nay
cling dugc Nguyén va cs. (2014) luya chon lan luot cho
14 cay diép ha chau déng (Phyllanthus amarus). Vi vy,
ty 1€ nguyén li¢u/ dung mai 1/30 dugc lya chon cho cac
thi nghiém sau.

3.4. Anh huéng ciia nhiét d t6i diéu kién tich
chiét
Két qua thu dugc biéu thi & bang 3.4.
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Bing 3.4 Anh hwéng ciia nhiét d9 téi ham lwong
phenol va hoat tinh chong oxyhoa ciia l4 sim

Nhiét d§ | Ham luwgng phenol 05%?}?312‘;?;;g
(°C) (mg GAE/ g DW) W)
40 123,05 +£2,13¢ 953,01 +25,98¢
50 135,75 +321¢ 959,10 + 41,78¢
60 142,23 £1,01° 1197,25 £25,67°
70 162,33 £1,23° 1334,84 + 14,05
80 131,15 +£0,75¢ 1297,67 + 11,05¢
90 108,81 £2,07° 1188,76 + 8,98"
95 104,25 + 1,058 1105,85 £ 10,71°

(Ghi chii: Cdc gid tri trong cimg mot et ¢6 chi s6 mil
khac nhau thi ¢6 sw khac nhau ¢ mirc y nghia a. = 0,05).

Bang 3.4 cho théy nhiét do c6 anh hudng dang ké
dén ham luong polyphenol va kha ning chéng oxy
héa cua dich miu 14 sim. Ham luong polyphenol va
kha nang chéng oxy hoa tang khi nhiét do tang, va dat
gi4 tri 16n nhit & khoang 70°C va sau d6 giam xudng.
Két qua nay twong dong vai cac nghién ciru tach chiét
polyphenol tir vo 1 loai chanh dai [1] va tir 14 neem
[6]. Ddng thoi, néu nhiét d6 tiép tyc ting, ham luong
polyphenol thu dugc ciing giam tr 162,33 + 1,23 mg
GAE/ g DW xubng 104,25 + 1,05 mg GAE/ g DW &
muc 95°C véi sy giam khac nhau ¢ y nghia ¢ mirc ¥
nghia o = 0,05 ctia hoat tinh chdng oxy hod. Viéc ting
nhiét d6 chiét xuit co thé 1am ting chi phi san xuét va
su phan huy hop chat phenol c6 thé xay ra dong thoi
[6, 1]. O nhiét d6 70°C mau 14 sim cling cho ham lwong
polyphenol va hoat tinh chéng oxy ho4 1a cao nhét va
¢ ¥ nghia & mtrc y nghia a = 0,05. Vi vay 70°C duoc
chon nhiét do tdt nhat dé chiét xuit chit chéng oxy hoa
polyphenol tir 1a sim, nén nhiét d¢ nay s€ duoc ap dung
trong thi nghiém tiép theo.

3.5. Anh huéng ciia thoi gian téi diéu kién tach
chiét
Bang 3.5 Anh hwéng ciia nhi¢t dd téi ham lwong
phenol va hoat tinh chéng oxyhoa ciia I4 sim

Thoi Ham lwgng phenol Hoat tinh chéng
gian (mg GAE/ g DW) | oxyhoa (umol TE/g
(phiit) DW)
15 54,67 £ 1,34 578,51 £17,01f
30 68,89 +2,23¢ 807,53 £9,34°
45 129,23 +0,78¢ 1200,34 + 20,56°
60 162,33 £1,23* 1334,84 + 14,05"
90 145,16 +2,14° 1235,12 +£23,05
120 131,68 + 3,35 996,78 = 17,68¢

(Ghi chu: Cac gia tri trong cung mot cot co chi s6
mil khdac nhau thi co su khdc nhau ¢ mirc y nghia o. =
0,05).
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Thoi gian chiét xuat c6 anh huong dang ké dén ham
lwong hop chét phenol va kha ning chéng oxy héa ciia
dich chiét 14 sim & mirc ¥ nghia o = 0,05. Ham luong
phenol va kha ning chng oxy hoa ting 1én khi thoi
gian tang lén, va dat gia tri cuc dai vao khoang 60 phut
va sau d6 giam xubng. Két qua nay chi ra ring 60 phut
1a da @& chiét xudt cac hop chit phenolic chéng oxy
hoa cia 14 sim. Qua trinh chiét xuit kéo dai hon & mirc
90 va 120 phut c6 thé dan dén qué trinh oxy hoa hoic
phan hity hop chit phenol do tiép xtic v6i anh sang, oxy
hodc nhiét dg cao [9]. Vi vay, 60 phut dugc lya chon 1a
khodng thoi gian thich hop dé tach chiét polyphenol tir
14 mAu 14 sim.

4. Két luan

Két qua vé anh hudng cua loai dung méi va ndng
do, ty 1€ nguyén li¢u/ dung moi, nhiét do va thoi gian
chiét cho théy ré'mg cac diéu kién sau day 1a hiéu qua
nhét dé chiét tach cac hop chit chdng oxy hoa phenol tir
la sim: ethanol 60%, ty 1¢ nguyén li¢u/ dung moéi 1/30,
nhiét d6 70°C va thoi gian chiét 1a 60 phat. Ham lugng
polyphenol va kha ning chéng oxy hoa dich chiét 14 sim
thu duoc béng cach st dung cac diéu kién nay la 162,33
+ 1,23 mg GAE /g DW va 1334,84 + 14,05umol TE/g
DW, tuong duong véi 324000mg GAE / kg FW (FW:
fresh weight — 14 tuoi) va 2668000 pmol TE/kg FW.
Theo Mongkolsilp va cs. (2004) va Silva va cs. (2007)
cic gia tri ndy cao hon nhiéu so véi gia tri twong tng
lan luot cua cdy thude Thai Lan 12200-97400 mg GAE
/ kg FW va ciia cdy thubc Amazon 1a 9800-45500mg
GAE / kg FW. Diéu nay c6 thé cho thiy ring 14 sim co
thé tro thanh mot trong nhitng ngudn cung cip cac hop
chat phenol c6 hoat tinh chdng oxy hoa cao trong gidi
thuc vat. Vi vay, nghién clru nay cin duge mo rong,
khai thac va ing dung trong nganh thyc pham va dugc
pham trong tuong lai. Dich chiét 14 sim thu duoc c6 thé
dugc phén tich bing HPLC-DAD-MS dé xac dinh 13
hon dic tinh ciia cac hop chat polyphenol sau hon.
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