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NGHIEN CUU CHIET TACH CAO NEEM TU LA CAY NEEM AN B
AZADIRACHTA INDICA A. JUSS BANG CAC HE DUNG MOI KHAC NHAU
DINH TiNH THANH PHAN HOA HOC CUA CAO CHIET

78S. T(f;ng Thi Minh Thu', ThS. Tran Thi Duyén'7
TOM TAT

Cay Neem, co tén khoa hoc la Azadirachta indica A. Juss la mét trong nhimg loai thao méc dwoc danh
gid cao nho cac tinh chat vé sinh khoi, dicge Iy va sat tring. Trong nghién citu nay, chiing toi tién hanh chiét
tach cao Neem bang hai phwong phap: ngam dam va Soxhlet voi cac diéu kién khao sat la ti l¢ dung
moi/nguyén licu va thoi gian. Sau khi chiét tach thu dwge dung dich chiét, dem dich chiét di cé quay chan
khong dén khi duoi hét dung moi sé thu dwge san pham ¢ dang cao. Bang phwong phdp ngam dam va
phuong phap chiét Soxhlet sic dung 6 dung méi cé doé phan cuc khéac nhau (hexan, chloroform, ethanol 96°,
methanol, ethyl acetat, H,0). Vi phwong phap ngam dam: ti 1é nguyén liéu/dung méi la 1:20 (15 g ld Neem
va 300 ml dung méi) trong thoi gian 1 ngay, 3 ngay, 5 ngay, 7 ngay. Véi phwong phdap chiét Soxhlet: ti 1é
nguyen licu/dung moi la 1:20 (15 g la Neem va 300 ml dung méi) trong thoi gian 4 gio, 6 gio, 8 gio, 12 gio.
Sau khi so sanh khoi licong cao Neem khi chiét voi cac hé dung méi khac nhau béng phweong phap ngam dam
va chiét Soxhlet, ching t6i nhan thay khi chiét véi methanol va ethanol 96° thi heong cao Neem thu digc
nhiéeu nhat. Pinh tinh mét sé hop chat hiru co cé hoat tinh sinh hoc trong cao Neem khi chiét véi 6 dung méi
khéc nhau: tat ci cao Neem diwoce chiét véi 6 dung méi déu phan img duwong tinh voi cacbonhydrat, steroid —
triterpenoid. Trong do, khi chiét véi ethanol 96° va methanol thi cho két qua nhw nhau la déu cé cac hop
chat nhe: alkaloid, cachbonhydrat, steroid — triterpenoid. Khi chiét véi dung méi nuce, chloroform thi qé st
xudt hién ciia nhiéu nhém chat nhat: flavonoid, saponin, cacbonhydrat, triterpenoid va steroid. Khi chiét véi

dung maoi hexan thi sw cé mat cua cac nhom chat it nhat: cacbonhydrat, n"i!erpenoia’ va steroid.

Tur khoa: Azadirachta indica, ngam dam, chiét Soxhlet, dung mdi chiét, dinh tinh

RESEARCH ON THE ISOLATION OF NEEM FROM INDIAN NEEM LEAVES
AZADIRACHTA INDICA A. JUSS BY DIFFERENT SOLVENT SYSTEMS, QUALITATIVE
ANALYSIS OF PHYTOCHEMICALS OF THE LEAF EXTRACTS

ABTRACT

Neem tree, scientifically known as Azadirachta indicad. Juss is one of the herbs appreciated Jor its
biomass, pharmacological and antiseptic properties. In this study, Neem leaf is extracted by using two
methods: soaking and Soxhlet with the survey conditions of solvent/material ratio and time. After extraction,
the extract was obtained and was then concentrated in a rotary vacuum evaporator to give a high-quality
product. By soaking method and Soxhlet extraction using 6 solvents of different polarities (hexane,
chloroform, ethanol 96°, methanol, ethyl acetate, H>O).

With the soaking method: the ratio of raw material/solvent is 1:20 (15 g of Neem leaves and 300 ml of
solvent) for I day, 3 days, 5 days, 7 days. With Soxhlet extraction method: material/solvent ratio z:s 1:20 (15
g Neem leaves and 300 ml solvent) for 4 hours, 6 hours, 8 hours, 12 hours. After comparing the high volume
of Neem when extracted with different solvent systems by soaking and Soxhlet extraction, we foum_i that when
extracted with methanol and ethanol 96°, the highest amount of Neem was obtained. Determination of some
biologically active organic compounds in leaf extracts when extracted with 6 different solvents: all _Neem
extracts extracted with 6 solvents reacted positively to carbohydrates, steroids - triterpenoids. In particular,
when extracted with ethanol 96° and methanol, the same results were obtained, including compounds such as
alkaloids, carbohydrates, steroids - triterpenoids. When extracted with aqueous and cl‘zloroform so{vents, the
most groups of substances appeared: flavonoids, saponins, carbohydrates, triterpenoids and.sterozds_. When
extracted with hexane solvent, a few groups of substances are present: carbohydrates, triterpenoids and
steroids. : A .

Keywords: Azadirachta indica, pickling, Soxhlet, solvent extraction, qualitative analysis
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1. MO PAU

Cay Neem thuong duogc goi la xoan chiu
han dé phan biét v6i cdy xoan ta (Melia
azedarach L.) [1]. Cay Neem, c6 tén khoa hoc
la Azadirachta indica A. Juss 1a mgt trong
nhirng loai thao mdc dugce danh gia cao nho cac
tinh chat vé sinh khéi, duoc 1y va sat tring.
Hang thé ky nay, ngudi nong dan An P9 da
dung tét ca cac bo phan cua cdy nhu qua, 14,
dau, vo, gb lam thudc chira bénh, thudc trir sau,
phan bén va gb [4].

Cay Neem thich hop v&i thoi tlet nong (nhiét
dé c6 thé 1én téi 50 °C), moc tot ¢ dat cat co
dinh, dit cat pha sét. Neem la cdy xanh quanh
nam, tan la rong, cao trung binh 13 - 20 m, cay
trudng thanh cao dén 30 m, duong kinh 2,5 m,
nhanh cay to c6 thé vuon dai dén 10 m. Ciy non
moc & nhimg ving khé han c6 thé rung l4 trong
mét khoang thoi gian ngin, 1a non moc lai trong
khoang thang 3 - 4. Truong hop ca biét néu phat
trién trong diéu kién thuan loi cdy ¢ thé cao 35
- 40 m, duong kinh than co thé dat 3,5 m. Ré
cay Neem thudng an rit sau.

Cay Neem - Azadirachta indica A. Juss xudt
xtr tir An D0, dugc trong dai tra thanh rimg &
khép nudc nay va la mot ngudn lgi rat 16m cua
An Po. Tu nam 1993, 6ng Lam Cong DPinh da
mang hat glong cdy neem An DP9 tir Senegal vé
va gieo trong thanh céng & tinh Ninh Thuin va
Binh Thuéan, 2 dia phuong c6 khi hau khé han
nhét nuéc ta. Dén nay, S& Nong nghiép va Phat
trién noéng thon tinh Ninh Thuan da phat trién
trong trén 2.000 ha ciy neem thanh ring cao 8 +
10 m (Nguyén Thi Y Nhi, 2006; Lam Ngoc
Thanh Van, 2006). Hién tai cady Neem dugc
trong v6i muc dich phu xanh dat tréng, cai tao
méi trudng. Tuy nhién v&i nhimg hoat tinh sinh
hoc, cdy neem con la ngudn nguyén liéu lam
thuoc bao vé thuc vat va san xuat mot sd ché
pham khAc.

Chat Nimbidin c6 trong hat Neem, dau Neem
chéng viém, chong viém khdp, ha sot, giam
dudmg huyét, chéng viém da day, chat diét tinh

tring, chong nam, chong khuan, lgi tiéu. Chat
Cyclic trisuphide va Cyclic tetrasulphide trong
l4 chong nam. Chat Polysacchrides GIA, G1B
co trong vo cay Neem chong ung thu. Dich chiét
la Neem lam giam lugng vi khuan, mang bam
men rang, tir d6 chong bi viém rang nén co thé
phéi dich chiét 1a Neem vao kem danh ring dé
st dung hang ngay [7]. Ngoai ra, dich chiét
Neem con duge phéi vao nhiéu san pham my
phém khac nhu dau goi dau, stra tim, xa phong,
.. dé tang kha nang diét khuan.

Tinh dén ndm 2000, da c6 hon 100 hoat chat
¢6 hoat tinh sinh hoc tir Neem da xac dinh duoc
cong thirc va ciu tao. Nhitng hoat chit nay chu
yéu thudc hai nhém chinh la isoprenoid va céac
hop chat khong phai isoprenoid [6]. C6 thé chia
ching thanh 2 nhom:

Isoprenoid (terpen): gom diterpenoid va
triterpenoid nhu la cac protomeliacin, limonoid,
azadirone va din xuat cia ching, gedunin va
dan xuat cta chiing, cac hop chat dang vilasinin
va C-secomeliacin (nimbin, salanin va
azadirachtin).

Non-isoprenoid: Gom protein, amino acid,
carbohydrate, hop chat cua Iuu huynh, hop chit
polyphenolic nhu flavonoid, glycoside cua
chiing, dihydrochalcone, coumarin, tannins, chat
béo, ...

Trong nghién ciru nay, ching téi chiét tich
cao Neem vdi 6 hé dung mdéi khac nhau bing
phuorng phéap ngém dim va chiét Soxhlet. Dinh
tinh cac chat c6 hoat tinh sinh hoc cua dich chiét
cao 1a Neem. Két qua cua nghlen clru ndy tao ra
dir liéu khoa hoc tuong d6i toan dién vé& dinh
tinh cac hop chit c6 hoat tinh khang viém,
khang nam, khang vi khuin, khang ky sinh
trung, ... cua cao chiét Neem lam ngudn tu licu
hiru ich cho cong tac dao tao, nghién ciru vé ciy
Neem ¢ Viét Nam; ndng cao gia tri cua cay
Neem ¢ nudc ta va tiém ning {mg dung san
pham cao Neem trong cac linh vuc: “Duoc —

My Phim — Thubc bao vé thuce vat”.
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2. VAT LIEU, PHUONG PHAP NGHIEN
CcUU
2.1. Vat liéu nghién ctru

Nguyén li¢u su dung dé chiét tach cao: la

Hinh 1.1. Mau 14 Neem tuoi
2.2. Phuong phap nghién ciu
2.2.1. Chiét tich dich chiét li

Neem
+ La Neem: cit nho (kich thude 1 x 2 cm),

sau d6 tién hanh chiét tach dich chiét bang hai

phuong phap sau:

Neem dugc mua tai Cong ty thao dugc An Quéc
Thai, phudng 11, quan Tan Binh, Thanh phé Ho
Chi Minh. L4 Neem duogc trong tai tinh Ninh
Thuan

Hinh 1.2. Mau la Neem kho
+ Ngam dam véi cac diéu kién khao sat 1a ti
Ié¢ dung méi/nguyén liéu va thoi gian.

<

Hinh 2.1. M hinh ngim dim

+ Chiét tach bing Soxhlet v6i cic h¢ dung  kién khao sat la ti 1¢ dung mdi/nguyén ligu va
mbi c6 dd phan cuc khac nhau; vdi cac dieu  thoi gian.
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Hinh 2.2. M6 hinh ch’ié! Soxhlet tai phong thi nghiém
Bang 2.1. Mot so tinh chat cua cac hé dung moéi khac nhau

Nhiét o soi | Chiséphan | Hingsédign | DO O3 tantone
(°C) cuc (P") moi (ﬁ,‘ )‘
1.88 - 0.014%
Hexan 69 0.1 2500 20°C
61 481 0.815%
Chloroform 4.1 20°C e o |
Ethanol 96° 79 - ?24'15.058 Tan hoan toan
Methanol 65 3),1 ?225.073 Tan hoan toan
8.7%
Ethyl acetate 77 4.4 6.02 20°C
80.1
Nudc 100 10.2 5 - ;
20°C |

+ Thu dugc dung dich chiét, dem dich chiét di co quay chan khong dén khi dudi hét dung moi sé
thu dugc san pham & dang cao.

’ 3 \ ——
Hinh 2.3. M6 hinh ¢6 quay chan khéng tuin hoan

s TAP CHI CONG NGHIEP NONG THON SO 48



KHOA HOC - CONG NGHE

2.2.1.1. Quy trinh chiét tich 14 Neem b hwong phéip ngim dam
Hexan La Neem
Xu ly nguyén liéu

Chloroform

\ Bot 1a Neem
Ethanol 96 \ Thot gian (1, 3, 5, 7 ngay)
\ Dung moi
:thanol ] : 8 i
Methano | Ti 1é dung méi (1/20)
f Dich la Neem
Ethyl acetat /
Nudc
Cao la Neem
Pinh tinh
o ~ A
Hinh 2. 4. Quy trinh chiét cao tir 14 Neem bing phwong phip ngim dam
- Buéc 1: L4 Neem cit nho i can chinh - Buéc 3: Loc va thu dugc dich chict dem

xac 15 g (+ 0,1g). Chuyén toan b nguyén liéu 6 quay dén khi can hét dung moi. Sau d6 dem

da dugc xir ly cho vao tai loc (10 x 5 cm). bao quan cao chiét trong lo dung tich khoang 5 —
- Budc 2: Iiy 300 ml dung moi (Hexan, 10 ml, bitkin bing nut cao su, bao quan trong ta

Chloroform, Ethyl acetate, Ethanol 96°, lanh.

Methanol, Nuéc) cho viao binh 1000 ml va - Buéc 4: Ly méu cao chiét phan tich dinh

ngam trong 1 ngdy, 3 ngay, 5 ngay, 7 ngay. tinh c4c chét c6 hoat tinh sinh hoc
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2.2.1.2. Quy trinh chiét xut 14 Neem bang hé théng Soxhlet

y

Bot 1a Neem (15 g)

Hexan

Chlorofor

Ethanol 96"

Y

Thoi gian (4, 6, 10, 12 gid) (
Ti 18 (1/20) 8

Trich ly

Methanol

v

Dich la Neem

Dinh tinh

Hinh 2.5. Quy trinh chiét cao tir 14 Neem bing phuwong phap Soxhlet

- Buéce 1: La Neem cat nhé i can chinh
xac 15 g (£ 0,1g). Chuyén toan bd nguyén liéu
da dugc xir 1y cho vao tii loc (10 x 5 cm).

- Buéc 2: Lay 300 ml dung méi (Hexan,
Chloroform, Ethyl Ethanol 96°,

Methanol, Nuéc) cho vio binh cdu 2 cb va lip

acetate,

hé théng soxhlet. Pun nguyén liéu trong 4 gio, 6
gio, 10 gio va 12 gio.

- Buéc 3: Thu duoc dich chiét dem c6 quay
dén khi can hét dung mdi. Pem bao quan cao
chiét trong lo dung tich khoang 5 — 10 ml, bit kin
bang niit cao su, bio quan trong t lanh.

- Buéc 4: Liy miu cao chiét di phan tich

dinh tinh céc chat c6 hoat tinh sinh hoc
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2.2.2. Khio sat cac diéu kién anh hwéng dén
qua trinh chiét

2.2.2.1. Xac dinh anh hwong cua thoi
gian chiét

Thoi gian thu co vai tro quyct dinh luong
cao Neem thu hdi. Néu thoi gian qua ngan thi
lugng cao Neem thu dugc chua hoan toan,
ngugc lai khi chiét qua lau vira ton thoi gian,
ton hao ning lugng va chét lugng cao Neem co
thé bi anh huong.

- Céac dung méi: con 96°, methanol, ethyl
axetate, chloroform, hexan, nudc.

- CO dinh ti 1¢ dung moi/nguyén ligu la
1S:1.

- Khio sat cac thong s6 thoi gian ngam |
ngay, 3 ngay, 5 ngay, 7 ngay.

- Khao sat thoi gian chiét tach bang soxhlet
4 gio, 6 gio, 10 gio, 12 gio.

2.2.2.2. Xdac dinh anh hwong cua ti
I¢ dung moi/nguyén li¢u

Néu ti lé dung moi/nguyén liéu khong phu
hop thi lugng cao Neem thu dugc chua hoan

toan hodc gay ton hao ning luong vi dung méi
qua nhiéu.

Khao sét cac thong so ti 1é dung méi/nguyén
lieu gdbm 10:1; 15:1; 20:1; 25 1.

2.2.3 Dinh tinh mdt s6 hop chit c6 trong
cao la Neem [10]: Flavonoid; Alkaloid;
Saponin; Cacbonhydrat; Steroid —
triterpenoid

3. KET QUA VA THAO LUAN

3.1. Két qua khdi llro'ng cao Nem khi chiét

bing cic hé dung méi khac nhau

Chlet tach cao Neem bang hai phuong phap
ngam dam va Soxhlet bang cac hé dung méi cod
dd phan cuc khac nhau, duge sap xép theo thir
tr ting dan la: Hexan, Chloroform Ethyl acetat,
Ethanol 96°, Methanol, va Nudc, chung toi thu
duoc két qua nhur sau:

3.1.1. Cao Neem dwgc chiét bing
dung méi Hexan

Khoi lucmg l1a Neem 1a 15 g va ti I€ 14
Neem/dung méi la 1/20, chlet tach bang 2
phuong phap khac nhau va két qua thu dugc &
bang sau:

Bing 3. 1: Khoi lugng cao Neem chiét tach véi Hexan bing 2 phuong phap khéac nhau
e I g Phuong phap ngam (Ngay) Phuong phap chiét Soxhlet (Gio)
Thoi gian 1 3 5 7 4 6 10 12
Khoi lugng (g] 0,36 | 0,42 0,23 | 0,17 0,53 0,97 0,76 0,73

Nhin xét: Nhu két qua thu duge & bang
nay thi ta thdy ring sau khi chiét tach bing
phuong phép ngam, luong cao Neem ting din
tr 1 ngay (0,53 g) dén 3 ngay (0,97 g) nhung
khi ngam dén 5 ngay (0,76 g), 7 ngay (0,73g) thi
khéi lwong cao Neem giam dan. Diéu nay c6 thé
gidi thich rang, thoi gian ngdm mau cang dai thi
luong cao chiét thu dugc cang nhiéu do kha
ning tham thiu, hoa tan va trich ly cua dung
moi ting theo thoi gian. Tuy nhién, néu thoi
gian ngdm mau cang lau (>3 ngay) thi luong
dung méi c6 thé bi hao hut trong qué trinh ngam
chiét, dan dén ty 1& nguyén liéu va dung moi
thay dbi, diéu ndy anh huong dén hiéu suat
chiét. Péi v6i trudmg hop chiét bang Soxhlet thi
3.1.2. Cao Neem dugc chiét bing dung méi
Chloroform

lrong cao Neem tang dan tir 4 gior (0,53 g) dén
6 gior (0,97 g) va dén khi chiét tach trong 10 gior
va 12 gio thi lugng cao Neem c6 xu hudng giam
dan do khi kéo thai gian thoi gian chiét tach,
mot phan luong dung méi chiét bi hao hut va
lwong cao chiét da hinh thanh c¢é thé bi sa ling
xubng day binh chiét va & nhiét do chiét cao
trong thoi gian dai (>6 gid) ¢ thé din dén hién
tuong bi chdy can & phin dudi binh cau, diéu
nay dan dén hiéu suét chiét giam. Ngoai ra, tuy
thudc vao ban tinh chét cia dung méi chiét nhu
nhiét do soi, chi s6 phan cuc, hing s6 dién méi,
kha ndng hoa tan, ... ma hiéu suat chiét tach va
thanh phan cao chiét c6 thé thay ddi & diéu kién
thwe hién qua trinh  chiét  tach.

Khéi luong 14 Neem 1a 15 g va ti 1€ la
Neem/dung méi la 1/20, chiét tach bing 2
phuong phap khac nhau va két qua thu duoc &
bang sau:
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Bang 3.2: Khbi lugng cao Neem chiét tach véi Chloroform bang 2 phuong plmp

Phwong phap ngam (Ngay) Phuong phip chiét Soxhlet (Gid)
Thoi gian 1 3 5 7 4 6 foEEe
Khéi hwong (g) | 0,32 | 1,36 0,51 0,43 | 0,63 0,80 0,31 0,11
Nhan xét: Nhu két qua thu dugc & bang nay dan. Hién tugng nay cung thé duogc L,ld] thich

thi ta thay rang sau khi chiét tach bang phuong nhu dé cap 0 muc 3.1.1.

phép ngam luong cao Neem ting dan tir 1 ngay 3.1.3. Cao Neem dugc chiét bing

(0,32 g) dén 3 ngay (1,36 g) nhung khi ngim dung méi Ethanol 96°

dén 5 ngay (0,51 g), 7 ngay (0,43g) thi khdi Khéi hugng 14 Neem la 15 g va ti 1& la
luong cao Neem giam dan. Khi chiét tach bang Neem/dung méi la 1/20, chiét tich bin g 2
Soxhlet thi lugng cao Neem ting dan tir 4 gid phuong phap khéac nhau va két qua thu duoc ¢
(0,63 g) dén 6 gid (0,80 g) va dén khi chiét tach  bang sau:

trong 10 gid va 12 gio thi luong cao Neem giam

Bing 3.3: Khdi lugng cao Neem khi chiét tach v6i Ethanol 96° bang 2 phuong phap

Phwong phap ngam (Ngay) Phuong phap chiét Soxhlet (Gio)
Thoi gian 1 3 5 7 4 6 10 B
-z Lo _
Khoilwong (8) | 150 226 | 1,98 1,73 2,78 | 296 | 2,20 1,87 |

: trong 10 gids va 12 gio thi lugng cao Neem gian
Nhin xét: Nhu két qua thu dugc & bang nay rf)ng SO el ugnf: gaoiticemn glam
X R 3 dan. Hién t ay cling thé duoc giai thicl
thi ta thay rang sau khi chiét tach bang phuong = ‘ R SR EYEC ISRt duge gl thich
: = 2 A 5 nhu dé cap ¢ muc 3.1.1.
phap ngam lugng cao Neem tang dan tir 1 ngay

(1,5 g) dén 3 ngay (2,26 g) nhung khi ngdm dén
5 ngay (1,98 g), 7 ngay (1,73 g) thi khoi luong

cao Neem giam dan. Khi chiét tich bing

3.1.4. Cao Neem dugc chiét bing
dung méi Methanol
Khéi lwong 14 Neem 1a 15 g va ti 1é 14

; .. Neem/d 6i 12 1/20, chiét tich bang 2
Soxhlet thi lugng cao Neem tang dan tir 4 gior e e Siltl och bing

. ; ; hap kh A kEd qu3 :
O R el 00le - den kil chib taon PoUSPE Phiap Khdc mbau va ket qua thu dwge &

bang sau:
Bang 3.4: Khéi lugng cao Neem khi chiét tich véi Methanol bang 2 phuong phap
Phwong phap ngam (Ngay) Phuong phap chiét Soxhlet (Gid)

Thoi gian 1 3 5 7 4 6 10 12
K.
K';g; WONE | 32| 420| 328| 275 296 | 396 | 189 | 121

Nhan xét: Két qua thu dugc & bang 3,4, cho  ngém luong cao Neem tang dan tir 1 ngay (3,72
thay rang sau khi chiét tich bing phuong phap g) dén 3 ngdy (4,2 g) nhung khi ngdm dén 5
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ngay (3,28 g), 7 ngay (2,75 g) thi khéi lugng
cao Neem giam. Khi chiét tach bang Soxhlet thi
luong cao Neem ting dan tir 4 gior (2,96 g) dén
6 gitr (3,96 g) va dén khi chiét tach trong 10 gid
va 12 gio thi luong cao Neem giam dan. Hién
twong nay cling thé duoc giai thich nhu dé cap &
muc 3.1.1.

3.1.5. Cao Neem duwgc chiét bing
dung moi Ethyl acetat

Khéi lwong 14 Neem 1a 15 g va ti 1& 1a
Neem/dung moéi la 1/20, chiét tach bing 2
phuong phap khic nhau va két qua thu dugc &
bang sau:

Bang 3.5: Khoi luong cao Neem khi chiét tach vm Ethyl acetat bang 2 phuong phap
Phuong phap ngam (Ngay)- ‘ Phuong phip chiét Soxhlet (Gid)

Theigian | 1 [V a0 SsENENG 4 6 10 12
{ Khoi lugng (g) 0 97 ' 173; ‘ 1,28 1,22 | 0,46 1,70 1,01 1,02

,’\Ihf_m xét: Két qua thu dugce & bang 3,5, cho
thay rang sau khi chiét tach b%ng perorng phap
ngam luong cao Neem ting dan tir 1 ngay (0,97
g) dén 3 n gay (1,38 g) nhung khi ngam dén 5
ngay (1,28 g), 7 ngay (1,22 g) thi khéi lugng
cao Neem giam dan. Khi chiét tach bang
Soxhlet thi lugng cao Neem ting dan tr 4 gio
(0,46 g) dén 6 gio (1,7 g) va dén khi chiét tach
trong 10 gio va 12 gio thi lugng cao Neem

giam. Hién tugng nay ciing thé dugc giai thich
nhu dé cap & muc 3.1.1.
3.1.6. Cao Neem dwgc chiét bing
dung méi Nuée

Khoi lugng 14 Neem la 15 g va ti 1¢ la
Neem/dung moéi 1a 1/20, chiét tach bang 2
phuong phap khac nhau va két qua thu duoc &
bang sau:

Bang 3. 6: Khm lucmg cao Ncem khi chiét tach voi Nuorc bang 2 phuong phap khac nhau

- Phtr(mg phap ngam (Ngay) Phuong phap chiét Soxhlet (Gio)
i ) R B |

Thm gian 1, o BB S 7 4 6 10 12

' Khoi lwong (g) ‘ 1,02 ’ 1,58 1 1,35 | 1,27 1,71 2:22 1.30 1.16

Nhian xét: Nhu két qua thu dugc & bang
3,6, cho thiy riang sau khi chiét tach bang
phuong phap ngam lugng cao Neem tang dan tir
| ngay (1,02 g) dén 3 ngay (1,58 g) nhung khi
ngam dén 5 ngay (1,35 g), 7 ngay (1,27 g) thi
khéi lugng cao Neem giam dan. Khi chiét tach

3.1.6. So séanh khoi lwgng cao Neem khi
chiét voi cac hé dung moi khac nhau

Sau khi trinh bay khdi lugng cao Neem khi
chiét voi cac hé dung méi khac nhau & cac bang

bang Soxhlet thi lugng cao Neem tang dan tir 4
gio (1,71 g) dén 6 gio (1,16 g) va dén khi chiét
tach trong 10 gid va 12 gio thi luong cao Neem
giam dan. Hién tuong nay ciing thé dugc giai
thich nhu dé cap ¢ muc 3.1.1.

3.1; 3.2; 3.3; 3.4; 3.5; 3.6, ching t01 da tap hop
lai thanh bang nhur sau:

Bang 3.7: Khoi luong cao Neem khi chiét tach véi cac hé dung méi khac nhau

Phuong phap ngdm Phuong phap chiét Soxhlet
1 ngdy | 3 ngay| Sngay | 7ngay | 4gio 6gid | 10gio | 12 gid
Hexan 0,53g| 097g| 0,76g | 0,73g | 036g | 042¢g| 023g | 0,17¢g
Chloroform | 0,32g| 1,36g| 051g| 043g | 0,63g| 08g | 03lg 0,11¢g
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Ethanol 96° | 1,50g| 226g | 198¢

L73el| 278¢ | 2962 | 220¢ [ 1,872 |

Methanol 3,72g| 420g | 3,28¢g

275g| 296g | 396g | 1,89g| 121g

Ethyl acetat | 0,97¢g| 1,33g | 1,28¢g

1,22¢g|( 046¢g | 1,70g | 1,01 g | 1,02 ¢g |

|

Nudc 1,02g| 1,58g | 135¢

127¢ | 1,71g| 222¢g | 1,30g | 1,16¢g |

Nhan xét chung: Khi chiét tach 1a Neem voi
cac hé dung méi cé do phan cuc khac nhau
Hexan, Chloroform, Ethanol 96°, Methanol,
Ethyl acetat va Nuoc bang phuong phap ngiam
dam trong thoi gian 1 ngay, 3 ngay, 5 ngay, 7
ngay va phuong phap chiét tach bang hé thong
Soxhlet & cic thoi gian khac nhau (4 gio, 6 gio,
10 gio, 12 gid), cho thay khéi lugng cao chiét
c6 xu huéng tang theo do phan cuc cua dung
moi chiét va mirc do hao hut cua cao chiét ciing
phu thudc vao tinh chat cua dung moi nhu nhiét
dd s6i, d6 phan cuc va ban chat hoa _tan cua
dung méi chiét va cac chét tan trong mau chiét.
Trong nghién ciru khao sat nay, khi sir dung cac
hé dung méi chiét khac nhau thi luong cao
Neem thu dugc nhiéu nhat doi phuomg phap
ngam dam la 3 ngay va 6 gio doi voi phuong
phép Soxhlet. Vi vdy, ching toi chon thoi gian
ngam dam 3 ngay va thai gian chiét Soxhlet 1a 6
gio dé chiét tach cao Neem. Bai vi néu kéo dai
thoi gian ngam dim va chiét Soxhlet vira tn
thoi gian, dung méi bi bay hoi nhiéu, c6 thé xay
ra hién tuong khuéch tan nguoc, Su bién tinh
cua céc chat da duoc chiét tach, hoac hién tugng
sa lang va san pham cao chiét bi chay & day
binh cau. Piéu nay dan dén khdi lugng cao chiét

bi hao hut va chat lugng cao chiét ¢6 thé bi bién
do1 thanh phan.
Sau khi so sanh khdi lugng cao Neem khi

chiét véi cac hé dung moé1 khac nhau bang
phuong phap ngdm dam va phuong phap chiét
Soxhlet, cho thiay khi sir dung Methanol va

Ethanol 96° thi lugng cao Neem thu duge nhicu
nhat.

3.2. Két qua dinh tinh cac nhom chiit ¢cé
trong cao Neem

Theo Puri H. S. (1999) trong cay Neem con
chita cac hop chét ¢6 hoat tinh sinh hoc nhu:
flavonoid, alkaloid, saponin flavonoglycoside,
dihydrochalcon, cacbonhydrat, triterpenoid va
steroid, tannin, coumarin .

Pé xac dinh so bo thanh phan cac chat co
trong mau cao la Neem khao sat, ching toi tién
hanh dinh tinh mot sé6 hyp chat co trong mau
cao chiét. Két qua ghi nhan dugc thé hién &
bang 3.8, bang 3.9, bang 3.10, bang 3.11, bang
3.12, bang 3.13.

Trong do:

Dau (-) cho két qua am tinh.

Déau (+) cho két qua drong tinh voi thude
thir, c6 mat nhom chat tuong tng can dinh tinh.

3.2.1. Cao Neem dugc 'chiét bang dung mbi Hexan :
Bang 3.8: Két qua dinh tinh cac nhém chat c6 trong cao Neem khi chiét voi Hexan

Phuong phap ngdm Phuong phap chiét Soxhlet

I ngay | 3ngady | 5Sngay | 7 ngay 4 gio 6 gio | 10 gio | 12 gio
Flavonoid (1) - - - - - - - -
Alkaloid (2) - - - - - - - -
Saponin (3) - - - - - - - -
Cacbonhydrat (4) 4 + + + + + + +

Triterpenoid va

Steroid (5) 5 = 0 - ; 3 :

Nhin xét: Ching toi tién hanh thu nghiém
cac cao chlet & cac thoi gian chiét khac nhau dé
nhéan biét sy c6 mat cua cic hop chat. Trong do,
d6i véi phuong phap ngam va phuong phap
chiét Soxhlet déu c6é sy hién dién cua

Cacbonhydrat (Ong 4), triterpenoid va Steroid
(Ong 5).

3.2.2. Cao Neem dwgc chiét bing

dung méi Chloroform
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___Bang 3.9: Két qua dinh tinh cac nhom chat ¢6 trong cao Neem khi chiét vi Chloroform

i Phuong phap ngam Phwong phap chiét Soxhlet
=2 | ngay | 3ngay | 5ngay | 7 ngay 4 gi0 6gio | 10gio | 12 gio
% F IdV()l]()ld ( l) + + + + + + + +
‘,,,L\l}: iloid (2) - - - - - _ = K
| Saponin (3) + + + + + + + +
_Cacbonhydrat (4) - - -+ + + + + +

Triterpenoid va | o i i i o i n =
_Steroid (5) N

Nhan xét: Chung toi tién hanh thur nghiém
cic cao chiét & cac thoi gian chiét khac nhau dé
nhan bict su ¢6 mit cia cac hop chat. Trong do,
doi vai phuong phap ngam va phuong phép
chiét Soxhlet déu cé su hién dién cua: Flavonoid

(1), Saponin (3), Cacbonhydrat (4), Triterpenoid
va Steroid (5).

3.2.3. Cao Neem dugc chiét bing
dung méi Ethanol 96°

Bang 3.10: Két qua dinh tinh cac nhom chat c6 trong cao Neem khi chiét véi Ethanol 96°

L_ ~_ Phuong phéip ngam Phuong phap chiét Soxhlet
iy | 1 ngady |3 ngay |Sngay |7ngdy | 4gi0 6 gic | 10 gio | 12 gid
P Flavonoid (1) | = = = & N £ Z 2
Alkaloid (2) 1+ + + + + 5 + +
Saponin (3) - - - - - - - -
Cacbonhydrat (4) + + - + - - + +
Triterpenoid va i R i " 2 o 5 i
| Steroid (5)
Nhan xét: Chung toi tién hanh cac tht cua: Alkaloid (2), Cacbonhydrat (4),

nghi¢ém cao chiét & cac thoi gian chiét khac
nhau dé nhan biét su co mat cua cac hop cht.
Trong d6, d6i véi phuong ph"lp ngam va
phuong phap chiét Soxhlet déu co su hién dién

Triterpenoid va Steroid (5).
3.2.4. Cao Neem dugc chiét bing
dung moi Methanol

Bang 3.11: Két qua dinh tinh cac nhém chit c6 trong cao Neem khi chiét véi Methanol

Phwong phip ngim Phuong phap chiét Soxhlet
| ngay| 3 ngay | Sngiy| 7ngay | 4gio 6 gio | 10 gio | 12 gio
Flavonoid (1) - - - - - - - -
Alkaloid (2) + + - + + + + +
Saponin (3) - - - - - - - -
Cacbonhydrat (4) A + i ar i il + i
Triterpenoid va o e i i i i o 7
Steroid (5)
Nhin xét: Chung toi tién hanh céc thu cua: Alkaloid (2), Cacbonhydrat

nghiém cao chiét & cac thoi gian chiét khac Triterpenoid va Steroid (35).

nhau dé nhén biét sy c6 mat cua cac hop chit.
Trong do, doi véi phuong phap ngam va
phuong phap chiét Soxhlet déu co sy hién dién

3.2.5. Cao Neem dugc chiét biing
dung moi Ethyl Axetat
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Bang 3.12: Két qua dinh tinh cac nhém chét ¢ trong cao Neem khi chiét véi Ethyl acetate

Phuong phip ngim Phuong phap chiét Soxhlet ﬁ
1 ngay | 3ngay |Sngay | 7ngay | 4gio 6 gioc | 10 gio | 12 gio
Flavonoid (1) * i + 1 + ar ¥ & g 1O
Alkaloid (2) - - - - - - - S
Saponin (3) - - - - - - | s
Cacbonhydrat (4) + + + + + ks . =
Triterpenoid va
SterII')OId (5) + ar + 1 + + =+ 1

Nhin xét: Ching t6i tién hinh céc thi phuong phap chiét Soxhlet déu c6 su hién dién
nghlem e hittichcie thoi gian R hia khac cua: Flavonoid (1), Cacbonhydrat (4),
Triterpenoid va Steroid (5).
nhau dé nhan blet su c6 mat cua cac hop chat. 32.6. Nub
Trong d6, d6i voi phuong phap ngam va bk
Bang 3.13: Két qua dinh tinh cic nhoém chét ¢6 trong cao Neem khi chiét véi Nude

Phwong phap ngim Phuong phap (Eh!(i_SﬂthI y

Ingay | 3ngdy |Sngdy | 7ngdy | 4gid | 6gio | 10giv | 12 gio |

Flavonoid (1) + + + + - 2 - f |
Alkaloid (2) - - - - E = 2 b
Saponin (3) 3k + + + 4 B + +
Cacbonhydrat (4) i + + + - + I i

Triterpenoid va

: o it

Steroid (5) % L i % 3 . ; )

phuong phép chiét Soxhlet déu c6 su hién dién
cua: Flavonoid (1), Saponin (3), Cacbonhydrat
(4), Triterpenoid va Steroid (5).

Nhan xét: Chung t6i tién hanh cac thu
nghiém cao chiét & cac thoi gian chiét khac
nhau dé nhan biét sy c6 mit cua cac hop chit.

Trong d6, dbi véi phuong phap ngam va
Biéng 3.14: Dinh tinh cdc nhém chét trong cao Neem khi chiét véi 6 dung méi khac nhau

l

Phuwong phap ngam Phuong phap chiét Soxhlet
Cﬂ —
= - <
Q o E R e o o) E o = S
3 = & 8§23 SOl B R
S < < O =
= = Z AR = e < v v = Q9

Hexan - - - + + : L 2 st i
Chloroform + - + + + =+ - . + T
Ethanol 96° - + 2 - - E + : it 4
Methanol - T - + + - + . + 3k
Ethyl acetat + - - + + 2 5 g L
Nuéc + - + + + + £ + e +
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Nhén xét chung: Qua cac két qua dinh tinh
o bang 3.14, chang t6i nhan thay la khi chiét la
Neem voi cac hé dung mdi khac nhau thi cac
hop chat trong cao chiét cling ¢6 su xuat hién
khéc nhau, cu thé: tat ca cac hé dung moi déu co
su xudt hién cua Triterpenoid va Steroid,
Cacbonhydrat. Trong d6, khi chiét v&i dung moéi
Ethanol 96" va Methanol thi c6 su hién dién
thém ctia Alkaloid, khong c6 xuat hién cta
Flavonoid va Saponin. Khi chiét véi dung moi
Ethyl acetat c6 su xuat hién thém cua
Flavonoid, khong c¢6 su xuat hién cua Alkaloid
va Saponin. Khi chiét véi dung méi Nudc,
Chloroform thi ¢6 su xuét hién cua nhiéu nhém
chat nhat: Flavonoid, Saponin, Cacbonhydrat,
Triterpenoid va Steroid, khong cé su xuat hién
cua Alkaloid. Va khi chiét véi dung méi Hexan
thi sy c6 mat cua cac nhom cht it nhat:
Cacbonhydrat, Triterpenoid va Steroid.
4. Két luan

1. Bing phuong phap ngam dam va phuong
phap chiét soxhlet sir dung 6 dung méi c6 do
phin cuc khac nhau (Hexan, chloroform,
ethanol 96°, methanol, ethyl acetat, Nudc).

Ngam dam: Ti l& nguyén liéuw/dung mdi la
1:20 (15 g 1a Neem va 300 ml dung méi) trong
thoi gian 1 ngay, 3 ngay, 5 ngay, 7 ngay. Thoi
gian chiét t6i wu 1a 3 ngay.

Chiét soxhlet: Ti 1¢ nguyén liéu/dung moi la
1:20 (15 g 14 Neem va 300 ml dung mdi) trong
thoi gian 4 gio, 6 gid, 8 gio, 12 gio. Thoi gian

chiét tdi wu 1a 6 gio.

Sau khi so sanh khéi lugng cao Neem khi
chiét voi cic hé dung moi khac nhau bang
phuong phap ngam dam va phuong phap chiét
Soxhlet thi chung to6i nhan thay khi chiét véi
Methanol va Ethanol 96° thi lugng cao Neem
thu duoc nhiéu nhat.

2. Dinh tinh mét s6 chat hitu co ¢6 hoat tinh
sinh hoc trong cao Neem khi chiét véi 6 dung
moi khac nhau:

Hau hét tit ca cao Neem duoc chiét véi 6
dung méi khic nhau déu phan (mg dwong tinh
va1 cacbonhydrat, Steroid — triterpenoid. Trong
d6, khi chiét véi Ethanol 96° va Methanol thi
cho két qua nhu nhau la déu c6 céc hop chat
nhu: alkaloid, cacbonhydrat, Steroid -
triterpenoid.

Khi chiét véi dung mbi Nude thi c6 su xuat
hién cua nhiéu nhém chéat nhat: Flavonoid,
Saponin, Cacbonhydrat, Triterpenoid va Steroid.
Va khi chiét véi dung méi Hexan thi sy c6 mit
cia cdc nhom chét it nhat: Cacbonhydrat,

Triterpenoid va Steroid.
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PHAN TiCH HIEU QUA DAY CHUYEN SAN XUAT THANH GIANG BANG TAI
DUA TREN TIEP CAN MO HiNH HOA THEO TAC TU' VA CHUOI GIA TR

Tran Hai Trieu', Pao Quéc Hoang Nam', Lé Thanh Son’,
La Thanh Hai’, Trinh Birc Minh’
TOM TAT

Moi triong canh tranh cting véi nhitng thach thire trong san xudt theo don dt hang doi hoi cac cong ty
phai hoat dong ngay cang hiéu qua hon. Pé tang hiéu qua san xudt, hai cach tiép cdn phé bién hién nay la:
chién lwoc tinh gon (Lean), Lean tap trung chu yéu vao viéc xdc dinh va giam thiéu (hodc loai bo) cac hoat
dong khong mang lai gia tri gia tang ra khoai hé thong; Va cac cong cu toan hoc hién dai dé hé tro i wu
hoa trong hoach dinh va kiém sodt cdc hoat dong cia hé fh(fng san xuat. Trong nghién ciru nay, mot hé
thong san xudat san pham thanh giang bang tai dwoc xem xét va danh gia vé nang hee san xuat ciing nhu cac
chi 56 hoat dong chinh (KPI) dé dap vng nhu cau ngay cang tang cua thi truong. Trong do, hai mo hinh hé
thong san xuat thanh giang bang tai dién hinh da dwege phén tich dia trén tiép cdn mé hinh héa theo tac tir
(Agent-based modeling) va mé hinh héa luong gia tri (Value-stream mapping) nham lirong hoa nhirng cdi
thi¢n ciia mé hinh méi so véi mo hinh cii va dé xuat nhitng phwong an cdi thién trong tuong lai. M6 hinh thi
nhdt chinh la day chuyén cong nghé ci duoc dp dung trong san xuat thanh gidang bang tai triée khi duoc
nghién cieu dp dung Lean (trude nam 2021). M6 hinh thie hai chinh la ddy chuyén céng nghé sau khi duge
nghién ctru ap dung Lean (tir 2021). Cac két qua phan tich da giup luong hoa mirc do cai thién quy trinh
cong us:hc sau khi ap a'ung Lean, ngom ra, day ciing la cong cu gitp triec quan héa chudi gia tri dé kiém

sodt va 1oi weu hoa trong to chiec san Ula!

Tir khéa: Thanh giang Bang tai; mo phong quy trinh san xuét; Anylogic; 1ap ban do chudi gia tri; md hinh
hoa dua trén tac tir.”

ABTRACT

The competitive environment coupled with the challenges of making-to-order requires companies to
operate more and more efficiently. To increase production efficiency, two popular approaches today are:
Lean strategy, Lean focuses mainly on identifying and minimizing (or eliminating) activities that do not
adding value, increased system fatigue; And modern mathematical tools to support optimization in the
planning and control of production system operations. In this study, a conveyor roller bracket frame
production system is reviewed and evaluated in terms of production capacity as well as key performance
indicators (KPIs) to meet the growing market demand. In particular, two typical production systems have
been analyzed based on agent-based modeling and Value-stream mapping approaches in order to quantify
the improvements of the new model compared to the old model and propose future improvement options. The
first model is the old technology applied in the production of conveyor roller bracket frame before being
studied and applied Lean. The second model is the technology after being studied and applied Lean (from
2021). The analysis results help to quantify and validate the improvement after applying Lean, in addition,
this is also a tool to help visualize the value stream for control and optimization in the production

organization.
Keyworks: Conveyor roller bracket frame; production line simulation’ 4 gent-Based MotiERe R
Value-stream mapping.

CO"g ty C6 phan co khi xdy dung Long An; Céng ty Co phan co khi ché tao may Long An;
7 wong Pai hoc Bach Khoa, PHQG-HCM
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