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SUMMARY

RESEARCH AND DETERMINATION OPTIMAL CONDITIONS TRACE
LEVELS VIT.C IN LEAF OF MORINGA OLEIFERA BY ANODE
STRIPPING VOLTAMMETRY METHOD

Moringa oleifera tree is now more than eghty countries around the world use, the
developed countries widely used technology and diversification in the pharmaceutical,
cosmetic, beverage, nutrition and functional foods. The developing countries using
moringa oleifera tree like magic combination medicinal cure common diseases,
dangerous diseases and nutritional food. The moringa oleifera plant parts contain
many important minerals and is a good source of protein, vitamins, f-carotene, amino
acids and phenolics compounds. Moringa oleifera tree provides a blend many
compounds as zeatin, quercetin, [-sitosterol caffeoylquinic acid and kaempferol, very
rare in other plants. Moringa oleifera leaves are nutritious achieved two world
organizations WHO and FAO considered superior solutions for Vietnamese mothers
milk shortage, child malnutrition and food solution for underdeveloped countries.

In this paper, we present the results to determine the amount of vitamin C in moringa
oleifera leaves at different locations and at different times. The analytical results show
that at the point of sampling, generally content in leaf moringa oleifera Vit.C
relatively high, the highest of the samples taken in Vienna Tue organic vegetable
garden - Hanoi, with vitamin C from 172.26 mg + 195.93 mg / 100 g sample, the
lowest in the samples taken at Thai nguyen (145.44 ~ 174.37mg mg / 100 g sample).
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1. MO DAU

Viét Nam nhd c6 diéu kién sinh thai
thich hop nén c6 ngudn tai nguyén ciy
co phong pht voi hon 10.000 loai, trong
do6 co6 hon 3000 loai duge str dung 1am
thudc. Mot trong sd cac loai cay co
duoc tinh sinh hoc cao la cdy chum
ngdy (Moringa Oleifera). Cay chum
ngay hién duoc hon 80 qubc gia trén thé
gioi st dung, cic nudc phat trién st
dung rong rai va da dang trong cong
nghé duoc phidm, my pham, nudc giai
khat, dinh dudng va thuc phadm chirc
ning. Cac qubc gia dang phat trién st
dung cay chum ngady nhu dugc liéu ky
diéu két hop chira nhitng bénh thong
thuong, bénh hiém nghéo va thuc phim
dinh dudng [3]-[12].

Céac bd phan cua cay chum ngay chtra
nhiéu khoang chat quan trong va 1a mot
ngudn cung cap chat dam, cac loai
vitamin, B-carotene, axit amin va nhiéu
hop chit phenolics. Ciy chum ngiy
cung cip mot hdn hop pha tron nhiéu
hop chit nhu zeatin, quercetin, axit -
sitosterol caffeoylquinic va kaempferol,
rat hiém gip tai cac loai cdy khac. La
cady chum ngay giau dinh dudng hi¢n
duoc hai to chuc thé giéi WHO va FAO
xem nhu 1a giai phap wu viét cho cac ba
me thiéu sita, tré em suy dinh dudng va
la giai phap lvong thuc cho cac nudc
kém phat trién [3]-[12].

Cac tai liéu tham khao [1] - [12] cho
théy nhiéu nha khoa hoc thudc cac linh
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vuc nghién ctru khac nhau trén thé gi6i
da tién hanh nghién ctru vé cong dung
da dang cua cdy chum ngay, dac bi¢t 1a
dugc tinh cia né. Cac két qua nghién
ctru dd chi ra ring trong 14 cdy chum
ngdy, ham lugng vitamin C (Vit.C) kha
cao so voi cac chat khac.

Phuong phap Von-Ampe hoa tan andt
xung vi phan (DPASV) la mot trong
nhitng phuong phap cho phép xac dinh
ham luong vét Vit.C [1], [7] trong nhiéu
dbi twong khac nhau voi do nhay, do
chinh xac, do chon loc cao va gidi han
phat hién thap. Trong bai bao nay,
ching t6i s& trinh bay cac két qua
nghién ctu xac dinh ham lugng Vit.C
trong 14 cdy chum ngdy tai mot sd dia
diém khac nhau bang phuwong phéap
DPASV.

2.THUC NGHIEM

2.1. Thiét bj va hoa chat

Céc phép do duoc thuc hién trén hé thiét
bi phan tich cuc phd VA 797 do hing
Metrohm (Switzerland) san xuét, c6 hé
théng suc khi ty dong véi hé 3 dién cuc:
dién cuc lam viéc la dién cuc giot thuy
ngan treo; dién cuc so sanh: Ag/AgCl,
KCI(3M); dién cuc phu tro: dién cuc
Platin.

Tat ca cac hoa chat dugc sir dung trong
qua trinh nghién ctru déu 13 hoa chat
tinh khiét phan tich (PA); cac dung dich
chuan Vit.C dugc pha ché hang ngay tir
Vit.C (PA) cua Merck bing nuéc cit
hai 1an.



Trude khi tién hanh phan tich, dién cuc
va binh chtra mau dugc lam sach béng
dung dich HNO; 10% va trang rtra
nhiéu 1an bang nudc cit hai lan.

Céac dung cu thuy tinh nhu: binh dinh
muc, pipét... cac chai thuy tinh, chai
nhya PE, chai lo dung hoa chit déu
duoc ngam trong dung dich HNOs 10%
, trang, rua sach béng nude cat 2 lan
trude khi dung.

2.2. Qua trinh phén tich Vit.C bing
phwong phap DPASV

Lay mot thé tich nhat dinh dung dich
nghién ctiru ¢6 chira Vit.C va dung dich
chat dién 1i 1am nén vao binh dién phan.
Tién hanh suc khi N, (5.0) dé dudi oxy
hoa tan. Sau do, tién hanh dién phan lam
giau ¢ -0,2V véi dién cuc lam viéc 1a
dién cuc HMDE trong mot thoi gian
nhit dinh dong thoi khudy dung dich
v6i tbe do khudy 1a 2000 vong/phut.
Khi két thuc giai doan dién phan lam
giau, nging khudy, dé dung dich yén
tinh 15s, quét thé theo chiéu duong tir
0,20V dén 0,3V bang k¥ thuat xung
vi phan véi bién d0 xung AE = 50mV;
thoi gian xung 40ms; thoi gian mdi
budc thé tsep = 0,2s; budc nhdy thé
5mV va tbc do quét thé 25mV/s, dong
thoi ghi duong DPASV. Bé xac dinh
ndng do Vit.C chung t6i lwa chon phuong
phéap thém chuén.

3. KET QUA VA THAO LUAN

Pé xac dinh ham luong Vit.C trong 14
cdy chum ngay, trude hét chung toi tién
hanh nghién ctru xay dung quy trinh
chiét tach Vit.C khoi 14 chum ngay.
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3.1. Qua trinh chiét tach va ghi do
dwong ASV cua vitamin C trong dich
chiét

Tién hanh ngam chiét 50g miu 1a chum
ngdy voi mot lwong dung moi hitu co
thich hop vdi d§ pha loang tuong tng,
trong mot thoi gian nhat dinh. Sau dé
loc dich chiét bang bom hut chan khong
thu dugc dich chiét 1 (DCI), chuyén
DC1 vao phéu chiét buchner réi dem
lac trong n-hecxan thu dugc dich chiét 2
(DC2) trong pha nudc, kiém héa DC2
bang dung dich NaOH 1M thu duoc
dich chiét 3 (DC3), sau do6 axit hoa DC3
bang dung dich HCI 1M thu duoc dich
chiét 4 (DC4), chiét long-long DC4
trong etylaxetat thu duoc dich chiét 5
(DC5) trong pha nudc. Cit ¢d quay cho
bay hoi dung mdi etylaxetat trong DC5
thu duoc cin rdi hoa tan b?mg nudc cat
siéu sach va dinh muc trong binh dinh
mac 50mL thu duoc dich chiét 6
(DC6) chinh 1a dich chiét chtra Vit.C.
Sau khi chiét tach duoc DC6, 1dy 1mL
dich chiét thu dugc vao binh dinh muc
25 mL, roi thém nudc cét siéu sach dén
vach dinh mirc, diéu chinh pH cua dung
dich vé 4,6 bang dung dich NaOH 0,1M
hodc dung dich HCI 0,IM trén may do
pH, thém vao d6 dung dich dém axetat
pH 4,6. Sau do tién hanh ghi do duong
ASV cua Vit.C dua trén cac diéu kién
t6i wu da khao sat [1].

3.2. Céc yéu t6 anh hwong dén qua
trinh chiét vitamin C trong la chum
ngay

3.2.1. Nghién cuu danh hwong cua hé
dung méi dén qud trinh chiét



Chung t6i tién hanh khao sat hiéu qua
chiét vitamin C trong 14 chum ngay voi
hai loai hé dung mdi: etanol, metanol
trong cac diéu kién chiét nhu nhau. Viéc
chiét tach va ghi do duong ASV cua
Vit.C duoc thuc hién theo cac qua trinh
3.1va22.

Két qua phan tich duoc thé hién trén
hinh 1:
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Hinh 1. Cac dwong ASV cua Vit.C

trong cac hé

T
-200m

dung moi khac nhau
DKTN: Egy= - 0,2V} tgy= 505, tagni =
20s; @ = 2000 vong/phut
0 =4, Pudi oxi hoa tan (DO) trong
60s bang N, 5.0;
Két qua phan tich cho thdy, trong cung
mot diéu kién phan tich (chiét tach va
ghi do duong ASV) thi cuong d6 dong
pic I, cua Vit.C dugc chiét trong
metanol cao hon so v&i chiét trong
etanol. Piéu d6 cho thiy metanol c6 kha
nang chiét Vit.C tét hon etanol. Do vay
chiung t6i chon dung méi metanol dé
tach chiét Vit.C cho cac qua trinh phan
tich.
3.2.2. Nghién cwru anh hwong cua ty 1¢
dung méi dén qud trinh chiét Vit.C
Chuing t6i chiét hanh ngam chiét Vit.C
trong 1a cay chum ngay theo cac ty 1€
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nude : metanol 1an luot 1a: 10 : 90; 20 :
80; 30 : 70; 40 : 60; 50 : 50 (V :V). Viéc
chiét tach va ghi do duong ASV cua
Vit.C dugc thuc hién theo cac qua trinh
3.1 va 2.2. Cac két qua phan tich duoc
thé hién & hinh 2:

Ip(nA)

40 —e— p(Vit.O)

50:50 40:60 30:70 20:80 10: 90

Ty Ié Vnwéc:Vmetanol

Hinh 2. Anh huéng cia ty 1é nuéc:
metanol dén két qua chiét Vit.C

Qua cic két qua khao sat chang t6i nhin
thiy dong dinh hoa tan I, cua Vit.C thu
duoc thay d6i tuan theo qui ludt nhét dinh
khi ty 1€ dung méi nudc : metanol thay
d6i. Khi ting ty 1& thé tich nuéc :
metanol thi dong dinh hoa tan I, cua
Vit.C ¢6 xu hudng ting dan, diéu do6 co
nghia 13 hiéu suét chiét tach Vit.C ciing
tang dan. O ty 1é nudc : metanol bang 20
: 80 va 10 : 90, dong dinh hoa tan I, cua
Vit.C c6 gia tri 10n nhit. Nhu vay, ty 16
nude : metanol = 10 : 90 1a ty I¢ thich
hop dé thu duoc Vit.C v6i ham luong
16n nhét.

3.2.3. Nghién cwru dnh hwong cua ty 1¢
khéi lwong mau (g): thé tich dung méi
chiét (mL)

Chung t6i chiét hanh chiét Vit.C trong
mAu phan tich theo cac ty 18 khdi luong
mau nguyén lidu (g) : thé tich hé dung
modi chiét (mL) lan Iuot 1a 50:100,
50:150, 50:200, 50:250, 50:300, 50:350.

Viéc chiét tach va ghi do duong ASV cia
Vit.C dugc thuc hién theo cac qua trinh



3.1 va 2.2. Cac két qua phan tich duoc
thé hién ¢ hinh 3:
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Hinh 3. Cac dwong ASV cua Vit.C voi
cdc ty 1é khoi lwong mau nghién ciru
(g) : thé tich (mL)
hé dung moi khac nhau DKTN: Ez,= -
0.2V} tgp= 505, tygn = 20s; @ = 2000
vong/phiit;o =4, Pudi oxi hoa tan
(DO) trong 60s bang N; 5.0;

T T T
-100m -50.0m 0

Qua cac két qua khao sat, chung toi
nhan théy gia tri I, cua Vit.C thu dugc
tang dan khi ting ty 1& khdi luong muys,
phan tich *Vdung moi- O t¥ 18 Mumiu phan tich
:Vidung mei = 50 : 250 thi I, cta Vit.C thu
duogc 13 10n nhat. Khi tiép tuc ting ty 18
M phan tich IVdung moi dén cac ty 1€ 50 :
300; 50 : 350 thi I, cia Vit.C hau nhu
khong thay d6i va pic on dinh. Diéu nay
c6 thé 1a do khi thé tich dung méi ting
thi khi ning tiép xuc véi nguyén lidu
cang lon, lam cho lugong chit duoc chiét
cling tang 1én, cho dén khi luong chat
phan tich da hét thi sy ting thé tich
dung méi cliing khong lam tang duoc
luong chit phén tich nita, khi 46 luong
chat dugc chiét dat gia tri on dinh va
cao nhat.

Chinh vi vay dé tiét kiém duoc dung moi
chiét, ma van dam bao hi¢u suét chiét dat
két qua cao nhit chung t6i chon ty 18
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Mumiu phan tich : Vdung moi = 50 : 250 (g/mL)
la ty 1€ thich hop trong toan by qua trinh
phan tich.
3.2.4. Nghién cuu danh huong cua thoi
gian ngam chiét
Chang t6i tién hanh khao sat & cac
khoang thoi gian ngdm chiét khac nhau:
12h, 24h, 36h, 48h, 60h va 72h. Viéc
chiét tach va ghi do duong ASV cua
Vit.C duoc thuc hién theo cac qua trinh
3.1va2.2.

Két qua phan tich dwoc thé hién
trén hinh 4:
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Hinh 4. Cac dwong ASV cua Vit.C voi

thoi gian ngam chiét khdc nhau
DKTN: Egy= - 0,2V tgy= 505, tugni = 20s;
o = 2000 vong/phut
0=4,; Pudi oxi hoa tan (DO) trong 60s
bang N, 5.0;

Qua cac két qua phan tich chung toi
nhan thiy, khi ting thoi gian ngdm chiét
tir 12h dén 48h, dong dinh hoa tan I,
cta Vit.C tang dan , diéu d6 co nghia 1a
luong Vit.C chiét dugc cling ting dan
va dat gid tri 16n nhit & thoi gian 48h.
Khi tiép tuc ting thoi gian ngdm chiét
dén 60h; 72h dong dinh hoa tan I, ciia
Vit.C ¢6 xu huéng giam dan. Piéu nay



co6 & 1a do khi luong Vit.C da duoc
chiét gan nhu hoan toan néu dé lau sé
khong bén, d& bj phan hay, do d6 dong
dinh hoa tan I, ctia n giam dan.

Nhu vay dé thu duoc két qua tot nhat
cho qua trinh phan tich ching t6i chon
thoi gian ngam chiét 1a 48h trong cac
thi nghiém.

3.2.5. Nghién cvru anh hwong cua ty 1¢
Viich chiét metanot?Viaung méi n-hexan dén qud
trinh chiét vitamin C

Chung t6i chiét hanh chiét theo ty 16 thé
tich dich chiét metanol : thé tich dung
moi n-hexan (Vpcz :Vihexan = mL : mL)
lan luot la: 100:10; 100:20; 100:30;
100:40; 100:50; 100:60. Viéc chiét tach
va ghi do duong ASV cua Vit.C duoc
thuc hién theo cac qué trinh 3.1 va 2.2.
Céc két qua phan tich dwoc thé hién &
hinh 5:
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Hinh 5. Cac dwong ASV cua vitamin
C trong cac ty 1é Vpcz Via-hexan
(mL:mL) khac nhau DKTN: Eg= -
0.2V} tgp= 505, tygn = 20s; @ = 2000
vong/phiit; - 4; Pudi oxi hoa tan (DO)
trong 60s bcfng N>5.0;

Céc két qua phan tich cho thay khi tang
dan ty 18 thé tich Vs : Vihexan thi dong
dinh hoa tan I, cua Vit.C cling tang dan,

diéu d6 chimg t6 rang khi ting thé tich
n-hexan thi luong glocom bj chiét trong
n-hexan cling tang 1€n, khong gay tro
ngai cho qua trinh phan tich Vit.C. Khi
tang ty 1& thé tich Vpes @ Vihexan dén
100:50; 100:60 thi dong dinh hoa tan I,
ciia Vit.C hau nhu khong ting nita va
dat gia tri on dinh do vay luong Vit.C
chiét duge cling dat gia tri cao nhit va 6n
dinh. Chinh vi vay, dé tiét kiém dung
mdi chiét nhung vAn dam bao hiéu sut
cao cua qua trinh phan tich ching t6i
chon ty I¢ thé tich Vbea : Vihexan b?mg
100:60 trong cac thi nghiém.

3.2.6. Nghién cwru anh hwong cua ty 1¢
thé tich dich chiét trong HCI : thé tich
dung méi etylaxetat dén qud trinh
chiét

Chung t6i chiét hanh tach chiét theo ty
1¢ thé tich dich chiét trong HCI : thé tich
dung moi etylaxetat (Vpcs :Vetylaxetat =
mL : mL) lan lwot 1a:100:10; 100:20;
100:30; 100:40; 100:50; 100:60. Viéc
chiét tach va ghi do duong ASV cua
Vit.C dugc thuc hién theo cac qua trinh
3.1 va 2.2. Cac két qua phan tich duogc
thé hién & hinh 6:

70 Ip(nA)

o

100:10  100:20 100:30 100:40 100:50 100:60
Ty 1& Vdich chiét trong nwécl:Vetylaxetat

Hinh 6. Anh huéng ciia ty 1 Vpey -
Veriaxetat dén qua trinh chiét vitamin C
Khi ting dan ty 1& thé tich Vpcs :Veylaxet
thi dong dinh hoa tan I, cta vitamin C
cling ting dan, do d6 ham lugng Vit.C



chiét dugc ciing ting dan. Piéu do
ching t6 rang khi ting thé tich
etylaxetat thi lwong cac hop chit nham
loai bd cac hop chdt can tr& nhu
flavonoid aglycon, cac axit khong tan, it
tan trong nudc nhu phenolic, p-anisic...
bi chiét trong etylaxetat ciing ting 1én,
khong gay tré ngai cho qué trinh phan
tich Vit.C. Khi tang ty 1& thé tich Vpes
:Vetylaxetat dén 100:50; 100:60 thi dong

dinh hoa tan I, cta Vit.C hau nhu khong
tang ntra va dat gia tri on dinh.

Chinh vi vay, dé tiét kiém dung moi
chiét, ddng thoi vin dam bao hiéu suét
cao cua qua trinh phan tich ching t6i
chon ty 1¢ thé tich Vpes :Vetylaxetat bﬁng
100:50 trong cac thi nghiém.

3.3. Xac dinh ham lwgng vitamin C
trong cac miu phan tich

3.3.1. Vi tri ldy méu va viing ldy méu

Bang 1. Ky hiéu mau, dia diém va thoi gian ldy mdu

Pot
gy | Kihicu DPia diém liy miu Thoi gian
x mau lay mau
mau
I BGl |Gia dinh ba Lé Thi Yén- Pong Nién, Tu Lan, Viét | 08/2013
Yén- Bic Giang
HN1 |Vuon rau hitu co Tué Vién- Long Bién — Ha Noi
TN1 |Gia dinh ba Nguyén Thi Yén - TT Song Cau-Pong
Hy- Thai Nguyén
II BGl |Gia dinh ba Lé Thi Yén- Pong Nién, Tu Lan, Viét | 12/2013
Yén- Bic Giang
HN1 |Vuon rau hitu co Tué Vién- Long Bién — Ha Noi
TN1 |Gia dinh ba Nguyén Thi Yén - TT Song Cau-Pong
Hy- Thai Nguyén
111 BGl |Gia dinh ba Lé Thi Yén- Pong Nién, Ty Lan, Viét | 03/2014
Yén- Bic Giang
HN1 |Vuon rau hitu co Tué Vién- Long Bién — Ha Noi
TN1 |Gia dinh ba Nguyén Thi Yén - TT Song Cau-Pong
Hy- Thai Nguyén
v BGl |Gia dinh ba Lé Thi Yén- Pong Nién, Tu Lan, Viét | 06/2014
Yén- Bic Giang
HN1 |Vuon rau hitu co Tué Vién- Long Bién — Ha Noi
TN1 |Gia dinh ba Nguyén Thi Yén - TT Song Cau-Pong
Hy- Thai Nguyén

.3.2. Két qua phan tich
Pé xac dinh ham luong Vit.C trong cic
mau nghién ctru chung toi thuc hién cac

qua trinh chiét tach Vit.C theo phan 3.1
v cac diéu kién toi wu da khao sat
duoc. Cac phép ghi do duong ASV cua



Vit.C theo phan 2.2. M&i mau phén tich
chang t6i tién hanh phén tich 1ap lai 3
lan. Cac két qua phan tich dugc thé hién
¢ hinh 7:
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Hinh 7. D6 thi biéu dién ham lvong
vitamin C trong cdc mau ¢ cdc thoi
diém khdc nhau
Qua két qua phan tich trén hinh 7 ching
t6i nhan thdy: Tai cac diém ldy mau,
nhin chung ham lugng Vit.C c6 trong 14
chim ngay twong ddi cao, cao nhét la
cac mau lay tai vuon rau hiru co Tué
Vién — Ha Noi, c6 ham luong vitamin C
tir 172,26 mg =+ 195,93 mg/100 g mau,
thip nhat 1a cac mau liy ¢ dia diém
Thai  Nguyén (145.44

174.37mg/100g mau).
Nguyén nhan c6 thé 1a do sy khac nhau

mg -

vé diéu kién canh tac, thd nhudng & céc
dia phuong khac nhau. O vudn rau hitu
co Tué Vién nam trén bai bdi song
Hong nén thé nhudng ¢ day phi nhiéu
miu md, cing voi quy trinh san xuét
rau hiru co tir khau lam dat, vom gidng,
gieo cdy, cham séc tdi thu hoach, hoan
toan khép kin, hoan toan theo quy luat
tu nhién. Pay chinh 13 diéu kién t6t dé
cdy chum ngiy sinh truéng tét, cho la
c6 ham lwong Vit.C t6t nhét.

Trong cing mdt dia diém ldy mau,
nhung & cac thoi gian 14y mau khéc
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nhau thi ham lwong Vit.C ciling khac
nhau. Ching t6i nhin thiy ham luong
Vit.C trong 14 cdy chum ngiy cao nhat
O thang 7+8 va ¢ thang 4+6, giam di o
thang 10+12, va thip nhét ¢ thang 1+3.
Diéu nay ciing pht hop voi quy luat
sinh truéng va phat trién cua ciy trong
theo tung thoi gian khac nhau trong
nam.

4. KET LUAN

Qua qué trinh nghién ctru thuc nghiém
chung t6i rut ra mot s6 két luan sau:

1. Pa nghién ctru va xay dung dugc qua
trinh chiét tach Vit.C trén d6i tuong la
cay chum ngay.

2. Xac dinh ham lugng Vit.C trong 14 cay
chim ngéy tai cac dia diém khac nhau va
& thoi gian khac nhau. Két qua phan tich
cho thiy:

+ O cung mot dia diém iy mau, trong
nhirng thoi diém khac nhau, ham luong
Vit.C trong la cdy chum ngady co su
khéac nhau. Ham lugng Vit.C trong la
chum ngdy cao hon ¢ thang 7+8 va ¢
thang 4+6 , va thip nhat & thang 1+3.

+ Tai nhitng diém ldy miu khic nhau
thi ham luong Vit.C trong la cay chum
ngay ciing c6 su khac nhau dang ké. Tai
dia diém lay miu ¢ vuon rau hitu co
Tué Vién cho ham luong Vit.C cao
nhit, tiép dén 13 miu liy ¢ Viét Yén
Bic Giang va thip nhét 1a mau liy ¢
Thai Nguyén. Diéu d6 cho thdy nhiing
viung dat khac nhau, véi gia tri dinh
dudng cua dit va ché d6 cham bon khac
nhau thi luong cac chit dinh dudng
trong mau phan tich ciing khac nhau.

3. Cac két qua phan tich budc dau gop
phan giai thich gia tri dinh dudng cia



cdy chum ngiy, nhu vy trong thuc té
mdi gia dinh c6 thé tu cung cip rau
sach, ting thanh phin dinh dudng va
gitip phat trién kinh té tu tac tur cdy
chum ngay.
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