TAP CHi CONG THUONG

NGHIEN CUU TAO DICH CHIET
MANG HOAT TINH CHONG OXI HOA
TU VO QUA LUU

@ NGUYEN THI XUYEN - PHAM HA VINH KHANH - LE TRIEU HUY - BUI THI THU TRANG
- NGUYEN TUAN ANH - TRAN VAN DUNG - PHAM THI LAN*

TOM TAT:

Thdi gian gan day, cic hgp chit chdng oxi hda c¢6 ngudn gdc thién nhién ngay cang dudc quan

tAm bdi tdc dung phong bénh va miic dd an toan vdi con ngudi. Trong nghién citu nay, dich chiét tir

vé qué lyu dd duge chi€t xuat va ddnh gid hoat tinh chdng oxi héa. K&t qué cho thay, vé qua luu

dugc chiét xuat sit dung ethanol 96% trong 24 gid & diéu kién nhiét d6 phong cho ham lugng tdng
polyphenol sau lam giau la 122,2 + 0,23 mg GAE/g. Gid tri IC5 khi th nghiém khé nang bdt goc
tu do v6i DPPH dat dugc 1a 3,58 ug/mL, tuong duong véi miu ddi chitng duong vitamin C vdi gid

tri IC5 1a 3,12 ng/mL.

Tirkhéa: hoat tinh chdng oxi héa, dich chiét, vé qua luu.

1. Téng quan

Luu (Punica granatumL.) 12 loai trdi cay rit phd
bién trén thé gidi, dugce bi€t d€n v6i nhiéu 1gi ich
cho sitc khde, nhu kha niang chong oxy héa, chong
viém ciing nhu ngin ngira bénh tiu dudng, béo
phi... [1]. Viéc tiéu thu lyu tao ra mot lugng 16n chat
thai ndng nghiép, chi y&u 1a vd qua, c6 thé ning t&i
50% khéi lugng clia qué tudi [2-3]. Theo udc tinh,
vd qua Ivu c6 thé chi€m tdi 1,6 ty tin chat thai thuc
phdm hang nim cla th€ gidi [4]. V3 qua lvu, mic
dit dugc coi 1a phu phim ndng nghiép, nhung lai
dugc phdt hién 1a ngudn cung cip polyphenol ddi
dao, dic biét 1a axit ellagic, hgp chat c6 hoat tinh
chéng oxy héa cao [4]. Theo cic bdo cdo, tdng
lugng phenolic nim trong khodng tir 18 dén 510
mg/g chat khd trong v qua luu, khdc nhau ty theo
giong qud, dung moi chi€t va phuong phip chiét
[4]. Cdc nghién cttu vé thanh phan héa hoc cho
thdy, vé6 qud lyu c6 chita nhiéu polyphenol,
flavonoid, alkaloid, anthraquinon, tannin, steroid,
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coumarin, triterpenoid, vitamin C va carbohydrat;
trong d6, cdc hgp chit nhém polyphenol dugc
chitng minh gép phan chinh vao cdc tic dung sinh
hoc ctia vd quaé lyu [5].

Tai Viét Nam, mot s bo phan clia cay luu cling
dudc nghién ctu [6-9]. Mic du, vo qua lyu duge
chitng minh c6 nhiéu gi4 tri st dung, nhung trén
thyc t&, diy vain 12 bd phan bi thdi bd sau khi thu
dich ép hodc hat. D& cung cip thém thdng tin vé tic
dung sinh hoc cia vé qué lyu tai Viét Nam, gép
phin ting gid tri st dung clia nguyén liéu/phu
phdm nay, trong nghién ctu nay dich chiét tir vo
qué Iyu s& dugc chiét xuit va xdc dinh hoat tinh
chdng oxi héa.

2. Thu'c nghiém

2.1. Nguyén ligu va héa chat

Nguyén li¢u:

V4 qué lyu dugce thu mua tai cdc chg dan sinh khu
viic Ha Noi, sau d6 dudc sy kho dén khdi lugng
khong ddi, nghién nhé va luu gt trong binh hit 4m.
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Héa chat:

Dung mbi ethanol 96%, dung dich axit sunfuric
98% dugc san xuat bdi hing Xilong, Trung Qudc.
Thudc thir Folin-Ciocalteu, chat chudn axit gallic
va chit d6i chitng axit ascorbic dugc mua tir hiang
Merk, My. Héa chat 1,1-dipenyl-2-picrylhydrazyl
(DPPH) ¢6 ngudn gdc tir Nhat Ban.

2.2. Quy trinh chiét xudt

Quy trinh chiét xuat v qua Iyu dugc thuc hién
theo quy trinh chiét xuét cdc hgp cht thién nhién
néi chung, bao gdm cic budc chiét xuit cin tong va
chiét phan doan trong dung mdi etylacetate dé lam
gidu cin chiét.

Trong nghién ciftu nay, vd qua lyu khdé dugc
chiét xuat vé6i ethanol c6 ndng do khic nhau, viéc
danh gia va lya chon phudng phdp phu hgp dua trén
hiéu suat chi€t xuat va ham ludgng polyphenol tdng
cia cao chiét thu dugc.

Phuong phdp 1: Ngam vé lyu khd di nghién nhd
trong dung mdi ethanol 40%, & 50°C, trong 2 gid.
Sau d6, ba v4 qua lyu ti€p tuc dudgc axit hod bing
axit sunfuric véi ndng dd 20%, cudi cling dudgc loc
rita ba 1an thu 14y dich chiét.

Phuong phdp 2: Ngdm vd lyu di nghién nhd
trong dung méi ethanol 96%, trong 24 git & nhiét do
phong. Sau d6 loc rira ba 1an d€ thu 14y dich chiét.

Dich chiét thu dugc & cd hai phuong phap trén
dugc c¢o quay & diéu kién 4p suit 60 mbar, nhiét do
40°C @€ loai bd dung méi, thu dugc cin chiét
ethanol. C4c cin chiét nay dugc sdy trong ti siy
chan khong & 50°C dén khoi lugng khong ddi, ki
hiéu 1an lugt 12 DC1 va DC2 tuong tng véi hai
phuong phap chiét xuat 1 va 2.

Hiéu suit chiét xuat dudc tinh toan theo cong
thic dudi day:

H= Meao chiet

My3 Iy kho )

Trong d6, mg,, chict (&) 12 khoi lugng cla cao
chiét thu dugc; myg 1y kno (2) 12 khdi lugng cla
méu v6 qua lwu kho thuc hién thi nghiém; H (%) 1a
hiéu suit clia qua trinh chiét xuat.

2.3. Lam giau dich chiét

Qua trinh lam giau dich chi€t dudc thyc hién sau
khi da Iwa chon dudc phuong phip chiét xuat phlt
hgp. Dich chiét dugc phan tdn v6i 1L nudc cit va

x 100 (1)

thuc hién qua trinh chi&t phan bd 18ng - 16ng véi
dung moi ethylacetate. Qu4 trinh dugc lap lai 3 1an.
Cudi ciing cao chiét thu dugc bing cich loai bd
dung moi hitu co v6i mdy cit quay chan khong duéi
4p suat 100 mbar, 40°C.

2.4. Xdc dinh ham lugng polyphenol tong (TPC)

Ham lugng polyphenol tdng dugc xdc dinh
bing cdch sit dung thudc thit Folin-Ciocalteu v6i
chi't chuén axit gallic [10]. Cdc polyphenol trong
dich chié€t vé lyu tao phifc mau xanh véi thudc thit
Folin-Ciocalteu va hip thu & budc séng 765 nm
(Hinh 1).

Hinh 1: Hinh dnh céc éng nghiém chiia phic
mau xanh cua dich chiét vé Iuu véi axit gallic

Nguodn: Két qud nghién citu clia tdc gid

Tir phuong trinh dudng chuin cta axit gallic va
gia tri mat d6 quang cia miu tht § cling diéu kién,
x4c dinh dugc ndng dd polyphenol tdng trong dung
dich miu thit va tinh dugc ham lugng polyphenol
tuong duong axit gallic (GAE) ¢6 trong mAu thi.

Ham lugng polyphenol tdng trong miu dudc tinh
theo cong thiic:

CicxVxKxH

TP (mg GAE/g) = -

2

Trong do:

TP: ham lugng polyphenol tuong ducng axit
gallic (mg GAE/g mau);

Cg4.: nOng dd tuong duong axit gallic dudc suy ra
tir dudng chudn (ug/mL);

K: hé s6 pha loang;

H: dd sach chuén axit gallic (97%)

V: thé tich mau dinh mic (10 mL);

m: Khdi lugng miu thir nghiém (mg).
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2.5. Xdc dinh hoat tinh chéng oxi héa ciia dich
chiét

Thi nghiém khdo sat khd ning chong oxi héa
ctia dich chiét dugc thit nghiém bdi khd ning bit
goc tur do v6i DPPH.

Thi nghiém dudc ti€n hanh nhu sau: 7 ml DPPH
(ndng do 8,8 10-5 M, dudc pha trong ethanol) dugc
thém vao cdc 6ng nghiém chita mot phan thé tich
dung dich ctia dich chi€t DC3 ¢6 ndng do khac nhau
(trong khodng 1 + 11 pg/L). Sau d6, thém ethanol
vao cdc 6ng nghiém sao cho tng thé tich dat dudc
12 10 mL. Lic déu cic dng nghiém va U trong bong
t6i trong vong 30 phit. Cudi cliing, cic dung dich nay
dugc ti€n hanh ghi phd UV-Vis & bu6c séng 517 nm
trén thi€t bi UV-Vis (model S80, hang Biochorm,
Anh). Trong nghién ctu nay, axit gallic (vitamin C)
cling dugc phan tich ddng thai dé d6i chiing.

Phan trim bit goc tw do DPPH (P, %) clia cdc
méau thir dugc x4c dinh theo cong thifc dudi day:

A, —A
AO

Trong d6: A, l1a gid tri mat d6 quang cta 10 mL
dung dich DPPH khong chita dich chiét, dugc d4nh
s6 0; A ma gid tri mat dd quang ctia miu thi nghiém
tuong dng, dugc danh sd tir 1 d€n 7;

TU cdc gid tri P thu dugc, ta ti€n hanh xay dung
phudng trinh tuong quan thé hién sy phu thudc ndng
do dung dich ctia dich chiét v6i phan traim bit gdc
tur do, tir d6 xdc dinh chinh x4c dugc gia tri ICs, 1a
gi4 tri ndng do ctia dich chi€t ma tai d6 mau c6 thé
bit giit 50% gdc tu do cia DPPH.

3. K&t qua va thdo luan

3.1. Két qua lua chon diéu ki¢n chiét xudt

Tir céc két qud thuc nghiém, hiéu suit clia qud
trinh chiét xuit da dudgc tinh toan. K&t qua dugc thé
hién trong Béang 1.

P= x100  (3)

Bén canh d6, d€ xdc dinh diéu kién chiét xuat
phu hdp, quy trinh xdc dinh ham lugng polyphenol
t6ng da dugc ti€n hanh. Phuong trinh dudng chuin
cla axit gallic xdc dinh dugc nhu sau: y = 0,0024x
+0,0112 v&i hé sd hdi quy R2=0,995.

Tit phuong trinh dudng chuin cla axit gallic,
ham lugng polyphenol tdng ctia cao chiét v4 lyu
khi dugc chiét xuit & cdc diéu kién khiac nhau
(DC1 va DC2) da dugc x4c dinh va thé hién trong
Béng 1.

K&t qud tr Bang 1 cho thay, dich chi€t DC1
chita ham Iugng polyphenol tdng cao hon so véi
DC2. Tuy nhién, vi gid tri hiéu suit chi€t xuat
DCI1 qud nhd (0,38%) so vGi DC2 (7,6%), nhu
vay, diéu kién chiét xudt DC2 dugc lua chon dé
ti€n hanh cdc thi nghiém ti€p theo, do ti€t kiém
dugc chi phi nguyén vat liéu va gidm thiéu viéc st
dung dung moéi. Miat khdc, ham lugng cila
polyphenol quy&t dinh rit 16n d&€n kha ning chdng
oxy héa ctia dich chi€t. Do d6, ham lugng
polyphenol téng (TPC) 14 chi tiéu quan trong cin
lam giau trong dich chi€t vé Iyu. K€t qua tinh todn
cho tha'y, ham lugng polyphenol téng sau khi dugc
lam giau tir DC2 ting 1én mot cach ding k& (tir
79,54 +0,22% mg GAE/g 1én 122,2+0,23 mg
GAE/g). Cung v6i két qud thu dude & nghién ctu
nay, c6 thé thay, ham lugng TPC thu dudc trong
v6 qud lyu dude tiéu thu & nudc ta (189,97 mg
GAE/g [7]; 142,78 mg GAE/g, 97,85 mg GAE/g
[8] cao hon ddng k€ ham lugng TPC trong vé qua
lru & mot s& nuSe trén thé gidi (48,92+61,38 mg
GAE/g) [11-13].

3.2. Xdc dinh hoat tinh chéng oxi héa ctia dich
chiét

Qua trinh chdng oxy héa ctia cdc hgp chat chita
polyphenol c6 thé dién ra theo 3 co ch& (i) HAT

BAng 1. Gid tri hiéu sudt chiét xudit va ham lugng polyphenol téng tuong (ing c6 trong dich chiét

Tén Khoi lugng Khoi lugng Hiéu suat Tong polyphenol
mau chiét v6 lyu ban dau, g dich chiét, g (%) (%)

DC1 2000 7,6 0,38 106,7+0,19% mg GAE/g*

DC2 2000 150 7,5 79,54 +0,22% mg GAE/g*

*: mg tuwong dong axit gallic/gam mau
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Nguon: Két qud nghién ciiu ciia tdc gid
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(chuyén nguyén t& hydro); (ii) SET-PT (chuyén
electron chura ghép ddi theo sy chuyén giao proton)
hoidc (iii) SPLET (cd ché€ chuyén proton mat
electron) [14].

Dich chiét sau khi dugc 1am giau (miu DC3) da
dugc xdc dinh phin trim bit goc tw do v6i DPPH.
K&t qua x4c dinh hoat tinh chéng oxi héa clia dich
chiét dugc thé hién trén Bang 2.

Tur cdc gia tri thu dugc § Bang 2, ding phan
mém Excel ta xay dung dugc dd thi thé hién mdi
tuong quan gitta phan trim bit goc tu do ctia dich
chiét (P, %) véi ndng do clia dung dich (Hinh 2).
K&t qua tinh todn di xdc dinh dugc phuong trinh
phu thudc tuyén tinh clia phan trim bit gdc tu do
(P, %) vao ndéng dd cha dung
dich DC3 (ug/mL) nhu sau: y =

Bdng 2. K&t qué xdc dinh phan trdm bét géc
tu do (gid tri P, %) phu thuéc vao néng dé
cla dung dich chla dich chiét DC3

Mau | Nongdd clia dich chiétDC3 (ug/mL) | P (%)
1 1 17,84
2 2 26,39
3 4 37,82
4 6 60,58
5 8 72,00
6 10 85,36
7 1 88,25

Nguodn: Keét qud nghién ciiu ciia tdc gid

Hinh 2: D6 thj biéu dién méi tiong quan giiia phan trdm bat

12.977%x + 3.5562. véi hé s6 hdi  99€ W do P (%) véi néng dé cua dich chiét DC3

quy R?biing 0,97.

100 1
Tw phuong trinh tudng quan § 90 - o >
trén ta xdc dinh dudc gid tri 1Cs I
la pg/mL, gid tri nay cho thi'y kha 70 A o
ning chong oxi hod ctia dich chiét 60 o
Iyu thu dugc trong nghién ctu nay § s
biing 3,58 ug/mL va phii hop véi 0y o
gid trj ICs, da dugc nghién citu K o
trude d6 [9]. Gid tri ICs cia miu 20 1 o
ddi chitng duong (vitamin C) ciing 10 1
duge xdc dinh dong thai dé d/@'i "3 . ; T : : : ] :
chiing. K&t qué tinh Eoén cho thiy, Nong dj dich chiét (ug/mL)
gid tri IC5y ctia miu ddi ching

duong 1a 3,12 ug/mL thap hon gia
tri IC5y cla dich chi€t khong
nhiéu, chitng td hoat tinh chéng oxi héa hiéu qua
clia mAu dich chiét tr vé lyu trong nghién citu nay.
4. Ké&tluan
Trong nghién citu nay, dich chi€t tr v qua lyu
da dugc chiét xuat va 1am gidu tai diéu kién tuong
dsi don gidn trong phong thi nghiém, cu thé, tai
nhiét do phong, thdi gian chiét 24 gid trong dung
moi ethanol 96 %. Dich chiét thu dudc c¢6 ham

Loicam on:

Ngudn: Két qud nghién citu ciia tdc gid

luong tdng polyphenol dat dugc 1222 + 0,23 mg
GAE/g va thé hién kha ning chdng oxi hda tuong
doi tot khi bit gbc tu do ctia DPPH véi gid tri ICs
dat dugc gan tuong duong v4i gid tri tudng ting cla
vitamin C. K&t qua nghién cttu cho thiy tiém ning
tng dung, gid tri khai thac va hiéu qua s dung cia
vd qua lyu - ngudn phu phim ndéng nghiép to 16n
clla nugc ta ®

Nghién ciiu nay dugc tai tro béi Vign Han lam Khoa hoc va Cong nghé Viét Nam trong khuon kho

nhig¢m vy c6 ma s6’ NCXS 01.01/22-24.
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Théng tin tdc gid:

1. NGUYEN THI XUYRN!2

2.PHAM HA VINH KHANH!

3.LE TRIEUHUY!

4.BUI THI THU TRANG?

5.NGUYEN TUAN ANH'

6. TRAN VAN DUNG*

7.PHAM THI LANY?

Vién Ky thuit nhiét déi, Vién Han ldAm Khoa hoc va Cong nghé Viét Nam
2Hoc vién Khoa hoc va Cong nghé, Vién Han 1Am Khoa hoc va Cong nghé Viét Nam
3Truong Pai hoc Cong nghiép Ha Noi

4Vién Nghién citu Co khi

OBTAINING ANTIOXIDANT EXTRACT
FROM POMEGRANATE PEEL

® NGUYEN THI XUYEN'" 2
® PHAM HA VINH KHANH!
® LE TRIEU HUY!
® BUI THI THU TRANG?
® NGUYEN TUAN ANH'
® TRAN VAN DUNG*
® PHAM THI LAN'-2
lInstitute for Tropical Technology,
Vietnam Academy of Science and Technology
°Graduate University of Science and Technology,
Vietham Academy of Science and Technology
SHanoi University of Industry
“National Research Institute of Mechanical Engineering

ABSTRACT:

Natural antioxidant compounds have garnered significant attention for their potential in disease
prevention and safety for human health. This study focuses on the extraction and evaluation of
antioxidant activity from pomegranate peel. Using 96% ethanol as the solvent, the extraction
process was conducted at room temperature for 24 hours, yielding an enriched extract with a total
polyphenol content of 122.2 + 0.23 mg GAE/g. The antioxidant capacity of the extract was
assessed using the DPPH free radical scavenging assay, resulting in an ICs, value of 3.58 ug/mL,
comparable to that of vitamin C (ICsy = 3.12 ug/mL). These findings highlight the potential of
pomegranate peel extract as a potent natural antioxidant.

Keyword: antioxidant activity, extract, pomegranate peel.
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