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TOM TAT

Chiim ngdy (Moringa oleifera Lam) la mét logi cdy c6 gid tri cao, gicu chdt dinh dudng va cé hoat
chét sinh hoc cao, duwoc fro”‘ng va si dung lam thirc phcfm, duoc phd’m phé bién & nhiéu nuede nhiét déi
va cdn nhiét doi ddc biét la o Viét Nam. Trong nghién citu nay ching toi da 1ién hanh khao sdt anh
huéng ciia séng siéu dm dén qud trinh trich ly dich ld chiim ngdy nham thu hoi ham heong flavonoid
cao. Nghién civu da sir dung song siéu am trong suot qud trinh trich ly voi dung méi. Pong thoi khdo sdt
cdc yéu té anh huéng toi qud trinh trich ly ld chivm ngdy; khdo sdt anh hiéng ciia dung méi, nhiét dg,
thoi gian ciing nhw cong suat sir dung séng siéu am téi qud trinh trich ly. Két qua thu dwoc: dung moi
trich ly la con véi ty 18 nguyén liéu/dung méi la 1/6; nhiét @b trich ly la 50°C trong khodang thoi gian 60
phiit, céng sudt song siéu dam la 400 w. Ham lieong thu hoi flavonoid 3,65%.

Tir khoa: Cday Chiim ngdy, Moringa oleifera Lam, isoflavon, song siéu dm, emzyme pectinase.

ABSTRACT
Effect of ultrasound waves in extracting flavonoid of Moringa oleifera Lam leaves
Moringa oleifera Lam is a high-value crops, rich nutrient and high biological active substances
grown and used for food, common pharmaceuticals in many tropical and subtropical countries es-
pecially in Vietmam. In this study, the effects of ultrasonic extraction process Moringa oleifera leaves
have been surveyed to recover high flavonoid content. The ultrasound is used during extraction with
solvents. In addition, factors affecting the extraction process leaves blank the beam are examined, the
effect of solvent, temperature, time and capacity is investigated to use ultrasonic extraction process.
The results are the alcoholic extraction solvent, material ratio/solvent of 1/6, extraction temperature of
50°C for about 60 minutes, ultrasonic power of 400 w. And Recovery flavonoid content is 3,65%.
Keywords: moringa leaves, Moringa oleifera Lam, isoflavones, ultrasound, emzyme pectinase.

1. Diit van dé

Chum ngdy (Moringa oleifera Lam) la mot
loai cdy ma tat ca cac bd phén cda né déu c6
gid tri cao trong san xuat thyc pham ciing nhu
duoc pham. Chim ngay duoc vi nhu 14 cay do
sinh, cac by phan 14, trdi, hoa va qua non cia
n6 déu duoc sir dung 1am ngudn thyc phdm nhur
rau xanh & mot s nude, dic biét & An Do, Paki-
stan, Philippin, Hawaii va mot bd phan & Chau
A[1,2,3, 6]. L4 chum ngdy la ngudn thic pham
giau B-carotene, protein, vitamin C, canxi, kali,
sit,... Ngoai ra n6 con 1a ngudn cung cdp cac
chit chéng oxi hoa ty nhién; chira mot s6 hop
chét chéng oxi héa tuy nhién nhu acid ascorbic,

flavonoid, phenolic va carotenoid vi thé gitip kéo
dai thoi gian sir dung cta cac thyc phdm giau
chét béo [7]. Theo bio cao cia Khawaja Tahir
Mahmood va cong su (2010), trong 1a chum
ngy ham lugng dam cao gip 2 lan sita, vitamin
C cao gép 7 lan vitamin C ¢6 trong qua cam, vi-
tamin A gip 4 14n trong ca rdt, ham luong kali
cao gp 3 lan trong chudi. ..

Ngoai ra, trong 14 chiim ngy con c6 cac chat
¢6 hoat tinh sinh hoc quy nhu hop chét zeatin,
nhom flavonoid (kaempferol, quercetin, rutin) ¢6
tac dung chong ldo héa manh mg, cé thé ngan
ngtra va diéu tri mot s§ cin bénh nguy hiém nhu
tiéu duong, bénh v& tim mach va gan [6, 7]. Vi
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thé, n6 duoc biét dén nhu mot cdy than duoc va
duoc sir dung nhu ngudn thyc phdm dé phong
chong suy dinh dudng va didu tri cac cdn bénh
tai cdc nudc nghéo va cic nudce dang phat trién.
Mic di chim ngdy da co tir rat 1au tai mot sb
nude nhu An Do, Hy Lap, Y, Chau Phi, Nam
M§,... tuy nhién trude day ¢ Viét Nam n6 chua
duoc cht y nhiéu, chi khoang 10 ndm gan day no
méi dugce quan tam va biét dén 1a mot loai cay co
chira hoat tinh sinh hoc va ham luong chét dinh
dudng cao rit tbt cho strc khoé con ngudi.

Céc két qua nghién ctru trude ddy, ching toi
d tién hanh trich ly 1a chim ngdy v6i dung moi
nudc, con 48%, 64%, 72%., 96% va voi su hd tro
xir ly nguyén liéu bang enzyme pectinase trude
khi trich ly. Két qua cho thy khi trich ly 14 cham
ngay bang dung mdi nude c6 xi ly bang enzyme
pectinase trudc khi trich ly thu dugc hiéu qua
trich ly cao nhat ¢ ca hai ham muyc tiéu 1a pro-
tein va flavonoid. Khi trich ly ¢é su hd trg cia
enzyme thi ham lugng protein thu dugc tang 1én
1,1% (4,871%) so véi mau dbi chimg (3,773%),
ham lugng flavonoid ting gan 0,2% (0,617%),
so voi mau dbi ching (0,431%). Do do, chon
phuong phap trich ly bang nude 50°C ¢ xir ly
enzyme voi néng dd 0,1% v/w trude khi trich
ly trong khoang thoi gian 60 phut cho hiéu qua
trich ly cao nhat. Enzyme pectinase hoat dong
tot nhit & didu kién pH 4,5 va nhiét do 50°C dé
thu hdi dich trich va ¢b dinh cho cac nghién ctru
anh huong ciia séng siéu 4m dén qua trinh trich
ly dich 1a chum ngay.

2. Nguyén liéu va phwong phap nghién ciru

2.1. Nguyén liéu, dung cu thiét bi

La chim ngdy dugc lay tir cdy da trudng
thanh c6 d6 tudi tir 3 — 4 nam, cy cao tir 3 -
5m c6 duong kinh 16n hon 0,1 m trong tai xa
Xuan Bic, huyén Xuan Loc, tinh Ddng Nai, Viét
Nam. St dung 14 banh té, khong nhau nat, 0a,
sau bénh...

Dung méi: c¢on thuc phadm, dugc pha tir cdn
c6 ndng do 96% xudng céc néng d6 codn 48%,
64% va 72%.

Enzyme Pectinex Ultra SP-L Emzyme: Ché
phdm enzyme Pectinex® Ultra SP-L ctia cong
ty TNHH thuwong mai dich vu Nam Yang, T =

opt
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50°C, pH =4,5.

Nudce st dung theo tiéu chudn TCVN-
5502-2003 Bo Khoa hoc va Coéng nghé ban
hanh ndm 2003.

Thiét bi tao song siéu 4m Utrasonic Gener-
ato, thm rung HWD-1P ¢6 cong sudt 600W, tan
sut séng siéu am 28/40 KHZ. Hé thdng didu
khién k¥ thuat s, quad trinh thao tic nhanh, co
chtrc ndng cai dat thoi gian, hién thi dong dién,
diéu chinh tAn suét quét, cong suét va bao vé
qué dong.

2.2. Quy trinh c6ng nghé

Tién hanh tich 14 cdy chim ngay ra khoi
xuong, xtt 1y so bo loai bo 14 hu, tap chit, ria
sach dét cat, vi sinh vat bam trén bé mit 14
bang nudc sach. Dung may xay nguyén liéu
nho véi kich thude nhé hon 0,5 mm tao diéu
kién thuan loi cho qua trinh thdm thau dung
mdi vao nguyén lidu d& dang hon, lam ting kha
nang trich ly céc chat hoa tan vao dung méi.
Tién hanh khéo sat diéu kién trich ly véi cac
loai dung méi: nude, con, ty 1& cdn: nude (1:1,
2:1,3:1); nhiét d6 30 — 70°C, thoi gian 30 — 120
phut, ty 1¢ nguyén liéu dung moi 1:5; 1:5,5;
1:6; 1:6,5; 1:7. Str dung song siéu 4m trong
sudt qua trinh trich ly dé tim ra cc yéu té anh
huong trén. Cong sudt song siéu 4m duoc khao
st ¢ cac mic w = 300 + 500w, Aw=50. Tién
hanh loc va xéac dinh ham luong flavonoid dé
chon ra dugc diéu kién trich ly cho ham lugng
thu hdi flavonoid cao nht.

2.3. Phuwong phap phén tich

- X4c dinh ham 4m theo TCVN 7040: 2002.
Tién hanh sdy vat lidu bang thiét bj sdy mem-
mert UNB500 ¢ 105°C dén khéi lugng khong
doi.

- Xac dinh ham lugng tro theo TCVN 7038 :
2002. Tién hanh nung méu trong 10 nung mem-
mert, & nhiét d6 600°C téi khi mau chi con lai
tro tréng.

- X4c dinh ham lugng protein bang phuong
phap Kjeldahl theo TCVN 7598: 2007. Tién
hanh vo co héa mau trong ti hut voi H,SO,
dam ddc t6i khi dung dich trong sudt sau do cat
dam bang méay cit dam BEHR S5.
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- Xéc dinh ham lugng chit béo bing hé
théng chiét soxhlet SER148/3, v6i dung moi
hecxan, theo TCVN 8103-2009.

- Xac dinh ham luong duong khir bing
phuong phap Acid Dinitro - Salicylic (DNS)
theo TCVN 4295: 2009. Phuong phap nay
dua trén co so phan ting tao mau gitta dudng
khtr v6i thude thir acid dinitrosalicylic (DNS).
Cuong do mau ctia hdn hop phan tng ti 18 thuan
voi ndng d6 duong khir trong mot pham vi nhat
dinh. So mau tién hanh & budc séng 540nm.

- Ham lugng flavonoid dugc xac dinh dua
theo chit chudn rutin bing phuong phéap quang
phd UV-VIS. St dung may UV-VIS 1800, dai
do 190 nm-900 nm, hang Shimadzu (Nhat Ban),
tién hanh do & budc séng 510 nm. Dua vao su
twong quan gifta d6 hdp thu cia rutin chun +
AICI3 10% + NaOH 4% + NaNO2 5% tai budc
song hap thu 510 nm v6i ndng do rutin (pg/ml)
twong tng trong cac diéu kién xac dinh. Xay
dung duong chuan rutin y = f(x) véi truc tung
(v) 12 mat d6 quang, truc hoanh (x) la ndng do
rutin (ug/ml) bang phuong phép binh phuong
cuc tiéu; Dya vao duong chuan y = ax-+tb, tinh
ham lugng flavonoid; Ham luwong flavonoid
trong nguyén li¢u dugc tinh theo cong thurc:

F = (X*V*100 fmau )/m*106 (%)

Véi: m: lugng mau dem thi nghiém (g); V:
thé tich dinh mutc dung dich thi nghiém; X:
nong do rutin trong dung dich miu (pg/ml);
fmau: hé sb pha lodng mau

- 86 ligu thu duge dwoc xir Iy bing chuong
trinh Statgraphics Plus, Microsoft office excel.

3. Két qua va thao ludn

3.1. Khdo sat chon dung moi

Tién hanh khao sat v6i hai loai dung moi
nudc va con. Do hai dung méi nay c6 tinh an
toan cao va con thi d& tach ra trong qué trinh sy
cling nhu 14 ¢6 dac. Khéi lwong mau 50g; Thoi
gian trich ly 60 phut; Nhiét do trich ly 50°C; cac
thong sb khao sat (Al: nu6e ; A2: cdn: nude ty
16 1;1; A3: con: nudc ty 16 2:1; A4: con: nude
ty 18 3:1 va AS5: cdn 96%) v6i chi tidu theo ddi
la ham lugng flavonoid (%).

Thuc nghiém cho thiy, véi cac loai dung
mdi khac nhau va theo cac ti 1€ khac nhau thi
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Chii thich: a, b, ¢, d, e (p < 0,05) khdac biét
6 Y nghia thong ké, sé liéu la trung binh ciia 3
lan lap lai

Hinh 1: Anh huéng ciia dung méi dén ham
lwgng thu hdi flavonoid

ham lugng flavonoid thu dugc c6 sy khac biét y
nghia thong ké véi do tin cdy 95% . Theo Hinh 1
cho ta thdy dung méi con cho ham lugng flavo-
noid cao nhét (2,43%) va dung méi nudc (0,5%)
1a thap nhat. Mit khac, theo céc ti 16 gitta hai loai
dung moéi thi ta nhan thiy khi luong cdn ting
1€n cling s€ lam tang ham lwong flavonoid thu
duogc, hién tuong nay xay ra la do flavonoid c6
kha ning hoa tan tbt trong méi trudng cdn [11],
vi thé ta st dung dung méi 1a con s& cho kha
néng trich ly cao hon.

3.2. Anh huéng ty 1¢ nguyén liéu/dung méi
ding dé trich ly flavonoid
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Chit thich: a, b, ¢, (p < 0,05) khdc biét co y
nghia thong ké

Hinh 2: Anh hwéng ciia ty 18 nguyén liéu/
dung méi dén ham lwgng thu hoi flavonoid

Xéc dinh ty 1€ nguyén li€u va dung moi thich
hop cho kha ning thu hdi protein va flavonoid
cao. Céc thong sb cb dinh 1a loai dung méi sir
dung léy Kkét qua thi nghiém 2 1am co so; khéi
lwong mau 50g; nhiét do trich ly 50°C; thoi gian
trich ly 60 phut. Cac thong s6 khao sat 1a Ti 18
nguyén liéu: dung méi B1 (1:5); B2 (1:5,5); B3
(1:6); B4 (1:6,5); BS (1:7). Vi chi tiéu theo ddi
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la ham lugng flavonoid (%).

Tién hanh trich ly bang dung méi con véi cac
ty 1€ nguyén liéu va cdn khac nhau (nhu trén), tir
dé xac dinh duoc ty 1€ nguyén li¢u: cdn cho hiéu
suét thu hdi chét chiét cao.

Thyc nghiém cho thay, ham luong flavonoid
thu duogc ¢ cac ti 1€ nguyén li€u/dung moi tang
dan theo lugng dung moi, cu thé nhu ¢ ti 18 1:5
dén ti 16 1:6 thi tang 1én, nhung tir ti 1& 1:6 dén
1:7 thi ham lugng flavonoid thu dugc khac biét
khong c6 y nghia thong ké (P-value > 0,05). Vi
d6i v6i cuing mot luong nguyén lidu, néu ta ting
luong dung moi st dung thi kha nang trich ly
ciing tang theo. D6 1a do sy chénh léch ndng do
clia cdu tir can trich ly trong 14 chim ngay va
trong dung mai s& cang 16n. O cac ti 1é nguyén
lidu/dung méi thap hon thi céc t& bao & dang wu
truong nhung luong dung moi ding dé trich ly
it, chénh 1éch ndng do ctia céu tir cin thu hdi voi
dung mdi con thip, mat khac ndng do cia chit
chiét ¢6 trong nguyén lidu va dung moéi dan dat
dén trang thai can bing. Vi vdy, cac té bao bi pha
v khong triét dé, chét chiét thu hoi it [5].

Tir d6 ta thdy ti 16 nguyén liéu/con 1a 1:6 s&
thich hop cho trich ly.

3.3. Anh hwéng ciia nhiét d trich ly dén
ham Iwong thu hdi flavonoid

Do dinh hudng sir dung két qua nghién ctu
nay dé san xuét mot s san phdm thyc pham dinh
dudng nén chi tién hanh khéo sat véi hai loai
dung méi nude va con (con thuc pham). Do hai
dung mdi nay cé tinh an toan cao va con thi dé
tach trong qué trinh sdy ciing nhu c¢6 dic.

Nhiét d6 cé anh huéng nhiéu dén kha ning
trich ly (Hinh 3).

Nhén thdy nhiét do cang ting thi kha ning
thu hoi chét chiét cang ting. Khi nhiét do tang
dd nhot gidm, chuyén ddng cua cac phan tir nude
tang. Dua theo tinh tan, pectin ton tai hai dang la
protopectin khong tan va pectin tan. Protopectin
1a phirc chat giita pectin voi cac polysaccharide
khac nhu hemicelluloses, cellulose,... lam nén
clu trac vach té bao thuc vat. Dudi anh hudng
cta nhiét do protopectin khong tan s& chuyén
hoa thanh pectin tan [5, 11]. Vi vdy, con s& tham
thdu nhanh vao bén trong té bao 14 chum ngay,
1am cho dién tich tiép xtic gitra t& bao va con ting
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1én. Dan dén 4p suat ndi bao tang, té bao bi pha
v giai phong cac chit chiét hoa tan va khuéch
tan tir 14 chim ngdy vao cdn ting 1én [5]. Nhung
viéc tang nhiét do ciing s& gay ton thit cac cau
tr man cam vé&i nhiét do trong dich chiét. Ham
lwong thu hdi flavonoid ¢ nhiét d§ 50°C 1a 3,81%
khong khac biét & mirc y nghia 5% so véi 3,78%
& 60°C. Nguoc lai, ham lugng thu hdi flavonoid
& 40°C 1a 1,91% khac biét & muc y nghia 5% so
vai nhiét do 50°C va 60°C (Hinh 3). Tai nhiét do
70°C ham lugng flavonoid 1a 3,14% bi giam vi tir
60°C trd 1én flavonoid s& két hop véi cac thanh
phén khéc cua thyc vat nén lugng chat chiét qua
loc bi giam di. Tu két qua trén, chon nhi¢t do sir
dung so6ng siéu am & 50°C 1a cho két qua t6t nhét.
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Chii thich: a, b, ¢ (p < 0,05) khdc biét co y
nghia théng ké, sé liéu la trung binh ciia 3 lan
lap lai

Hinh 3: Anh huéng ciia nhiét d9 siv dung
séng siéu Am dén ham lwgng thu hdi flavonoid

3.4. Anh hwéng ciia thoi gian trich ly dén
ham lwgng thu hdi flavonoid
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Chui thich: a, b (p < 0,05) khdc biét co y nghia
thong ké, sé liéu I trung binh ciia 3 lan lép lai

Hinh 4: Anh hwong ciia thoi gian sir dung
séng siéu Am dén ham lirgng thu hoi flavonoid

Két quéa hinh 4 cho thdy, yéu t thoi gian ciing
anh huong dén ham luong thu hdi flavonoid. Tai
thoi diém 60 phat c6 ham lwong thu hdi flavonoid
cao. Vi thoi gian 60 phut 1a thoi gian dé té bao 14
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chuim ngay hut nudc t6i da, dan dén su tiép xuc
gita con va té bao 14 chum ngdy 14 cuc dai, nén
flavonoid hoa tan vao con cling la cuc dai. Thoi
gian trich ly qua dai cho thdy ham luong thu hdi
flavonoid s& tang khong déng ké. Khi ting thoi
gian tir 60 phat 1én 120 phat thi ham lugng thu
héi flavonoid tang khong cé su khac biét théng
ké & muiic y nghia 5% (tir 3,899% 1én 3,915%)
(Hinh 4). Diéu nay c6 thé do song si€u am co
kha ning 1am ting toc d6 pha v& thanh té bao
va mo thyc vat ciing nhu tdc do truyén khéi, nén
thoi gian xir 1y 14 chum ngdy dugc rat ngén. Tur
két qua nghién ctru, chon thoi gian sir dung song
si€u am la 60 phut.

3.5. Anh hwéng cong suit song siéu Am dén
ham lwgng thu hdi flavonoid

Xac dinh cong suat séng siéu 4m thich hop
ding dé xur 1y nguyén liéu nang cao hiéu qua
trich ly. Thong s6 c6 dinh 13 ty 18 nguyén liéu
v6i dung moi (két qua thi nghiém trude do-3)
v6i nguyén ligu: 50 g 1a chum ngay, nhiét do va
thoi gian st dung song siéu 4m theo két qua thi
nghiém 4. Thong sb khao sat: Cong sudt séng
sifu am: W1= 300 + 500 w, AW=50. Chi tiéu
theo ddi 1a ham lwgng thu hdi flavonoid (%)

Khao st diéu kién trich ly & cdc mirc cong
suét tir 300 dén 500 w (Aw = 50).

1. 14¢ 4. 20¢
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Chui thich: a, b, ¢ (p < 0,05) khdc biét cé y
nghia théng ke, sé liéu la trung binh ciia 3 lan
lap lai

Hinh 5: Anh hwéng ciia cong suét song
siéu Am dén ham lwong thu hdi flavonoid

T két qua thuc nghiém cho thdy khi ting
cong suat tir 300w dén 400w thi ham luong fla-
-vonoid trich ly ra dugc ciing ting dan (2,57%

1én 4,13%). Tuy nhién, theo két qua Hinh 5 thi
khong c6 su khic biét & mirc y nghia théng ké
5% tir cong sudt 400w dén 500w (4,13% lén
4,20%). Khi ting cong sudt cta song siéu am
qué cao thi ham luwgng flavonoid trong dich trich
ly thay ddi khong dang ké (Hinh 5). Didu nay co
thé duoc giai thich 1a do ham lwong chit chiét
trong mau 1a c6 gidi han. Ngoai ra, ning luong
siéu 4m qué cao, lam ting cuong sy pha hay va
cit nho thanh té bao cta 14 chum ngdy, tor do
tao ra nhiéu manh vun nhé va cin lo ling bit 16
cac mao quan cua la chum ngiy gy ra su can
tr& va han ché qué trinh trich ly flavonoid tir 14
chim ngay. Nhu vy cong suit song siéu 4m &
400w thi cho ham luong thu héi flavonoid hiéu
qua nhit.

Béang 1:
Thanh phﬁn dinh dwéng cia san ph'flm
Chi tiéu Phwong phap Két qua
phéan tich
Ham lugng | TCVN 7040 : 2002 81,9%
4m
Ham lugng | TCVN 7038 : 2002 1,96%
tro
Ham lugng | TCVN 7598 : 2007 2,77%
protein
Ham lugng | TCVN 4295: 2009 4,58%
duong khur

6. Két luan

Két qua ciia nghién ctru nay da tim ra duoc
mot s6 yéu t6 ciing nhu anh hudng cia song siéu
am trong qua trinh trich ly 1a chim ngdy. Qua
d6 cung cép céc thong sb k¥ thuat cho viéc xay
dung hoan thién quy trinh trich ly flavonoid tir
14 chuim ngdy v6i su hd trg ciia song siéu am. Tir
nhitng thyc nghiém dé cho thiy duoc khi trich
ly c6 b sung thém enzyme thury phan pectinase
v6i nong d6 C=0,1% nhdm pha v& ciu tric té
bao, tao didu kién cho dung méi cdn thim théu
va rit trich cac chat trong 1a chim ngay tot hon,
nhd d6 ma ham luong thu hdi flavonoid dat
3,65%.
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