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Pé tai nghién ciru khoa hoc ki thuat Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

TOM TAT NOI DUNG DU AN

1. Bé tai Trich ly tinh dau tir 14 cay ngo gai (Eryngium foetidum Linn) thugc
ho thuc vat hoa tan (Apiaceae) dugc thuc hién tur y tuong:

Trong nhitng lan bi cam ho lau ngay khéng hét, bé me hay cho ching em uéng
nuéc la ngd gai, bd me bao ddy 1a bai thudc dan gian do 6ng ba ta truyén lai. Tir nhiing
kinh nghiém dan gian, cong dung gan giii ctia ngd gai va théng tin trén sach bao, ching
em nhan thay ngod gai 1a mot loai cay rat co ich cho stc khoe con ngudi, thuong duoc
ding lam phu liéu gia vi cho cac mén an nhu: phd, canh chua,.... Bong thoi, ngd gai
cling rat dé tim mua, d& thyc hién nghién cau, phi hop véi muc dich dé ra:

- Tan dung dwgc ngudn nguyén liéu thién nhién ré tién, dé trong, c6 thé diéu ché
thudc tri nhiéu loai bénh thong dung, khong doc té 12 Ngo gai - mét loai thuc vt dang
c6 tiém niang nhung chwa duoc khai thac va tan dung ding muec.

- Tinh dau nguyén chat tir thao moc c6 cdng dung tri liéu twong dwong thudc, lai
dugc co thé hap thu nhanh va hiéu qua hon, gitp ning cao stic d& khang cua co thé,
phong bénh quay tré lai, tuyét dbi an toan.

2. Pé tai duoc thuc hién dya trén:

- Phuong phap chung cat 16i cudn hoi nudc véi quy md phong thi nghiém; khao
sat mot s6 tinh chat vat ly cua tinh dau 14 ngo gai (ty khéi, do tan), chi sé axit.

- Dung GC-MS d¢é xé4c dinh cé&c thanh phan trong tinh dau Ia ngd gai trich ly dugc.

- Thtr hoat tinh sinh hoc cua tinh dau 1a ngd gai san pham.

3. Két qua dat duoc:

- ba trich ly duoc tinh dau 14 ngo gai (chat long, mau vang) véi ham lugng
khoang 0,04% (twong duong 0,5ml/1kg 14 ngo gai tuoi).

- Xac dinh ty khéi, do tan trong etanol, chi sé axit cua tinh dau va da xac dinh
dugc khoang 13 chat ¢ trong tinh dau 14 ngd gai bang pho GC/MS.

- Thir hoat tinh sinh hoc cua tinh dau 14 ngd gai va da kiém dinh duoc san pham
ctia d¢é tai c6 hoat tinh khang 7 chang vi sinh vat.

- biéu ché mot sé san pham don gian tir tinh dau 14 ngd gai trich ly duoc nhu:
nudc stic miéng diét khuan, vién nén ngam tri ho.

Tir két qua phan tich thanh phan va két qua kiém dinh hoat tinh khang vi sinh vat
cuia san pham — tinh dau 14 ngd gai — c6 thé khang dinh kha nang chira dugc mot s6 bénh
trong dan gian nhu: cdm mao, dau nguc, ho, an khong tiéu, an mét ngon, tré em Ién sai,
bénh dai thao duong, ha cholesterol trong mau, bénh tua ludi & tré so sinh, bénh phu
khoa,...cua tinh dau trich tir 14 ngo gai.
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Pé tai nghién ciru khoa hoc ki thuat Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

Ching em hy vong cé thé ung dung két qua thuc nghiém trén vao viéc san xuat
mot s6 dugc phim nhu vién ngam, vién dau, nudc sic miéng,... didu tri mot sé bénh
thong thudng nhu ho, cam, den (twa ludi)...hodc thude tri bénh phu khoa — c6 gia thanh
thap — tir tinh dau 14 ngod gai.
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Pé tai nghién ciru khoa hoc ki thuat Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

GIOI THIEU VA TONG QUAN VE VAN PE NGHIEN CUU

Tinh dau 1am ngudn huong liéu, dugc pham c6 ngudn goc tir cay co thién nhién
ngdy cang duoc con ngudi dic biét chi ¥ va wa chudng vi khong c6 doc td, khong co
chat bao quan hoéa hoc nén dam bao sach, tinh khiét va khong co tac dung phu ddi voi
stc khoé va co thé. Tinh dau nguy@n chat duoc coi la giai phap tri liéu thay thé thudc vi
n6 c6 cong dung tri liéu twong dwong, lai duoc co thé hap thu nhanh va hiéu qua hon,
tuyét d6i an toan. Bén canh do, tinh dau nguyén chat tir thao moc con gilp nang cao suc
dé khang cua co thé, phong bénh quay tro lai. [6]

Ngo gai 12 mét loai thuc vat dang co tiém ning nhung chua dugc khai thac va tan
dung ding marc, hau nhu né chi duge dung nhu mét loai rau quen thudc va gan giii trong
cudc sdng hang ngay. Qua céac cdng trinh nghién citu cho thay ngo gai ¢ kha ning chira
duoc mot sé bénh nhu: tri cam mao, dau nguc, ho, dn khong ti€u, an mét ngon, tré em
|&n soi, bénh dai thao dudng, ha cholesterol trong méu. Ngod gai con 1a ngudn nguyén
licu rét phé bién, d& trong, ré tién nén rat c6 gié tri vé kinh té. [1]

Tinh dau trich tir 14 ngo gai cd thé diéu ché thudce tri nhiéu loai bénh théng dung.
Hién nay, trong nudc da c6 mot sd dé tai nghién ciru xac dinh thanh phan chat trong ngo
gai cling nhu gia tri dugc ligu caa loai thao moc nay nhu:

- Hoat chat chinh trong ngo gai la nhiing tinh dau d& bay hoi (0.02-0.04%) trong
do6 c6 cac pyranocoumadins, cac monoterpenes glycosides loai cyclohexanol, cac
andehit nhu 2,4,5-trimetylbenzandehit, decanal, furfural.. Ngoai ra con c6 a-pinene, p-
cymene; cac axit hiru co nhu axit benzoic, axit capric..; cac flavonoids.

- Nhom hoat chat thir nhi méi duoc nghién ctu trong phan trich bang hexan 1a
nhém terpenic chira a-cholesterol, brassicasterol, campe sterol, stigmasterol, clerosterol,
B-sito sterol, 5-5-aveasterol..

- Trong ré cd cac Saponins loai triterpene, cac este cua axit caffeic, ...

Mot s6 nghién ciru méi vé ngo gai [1]:

- R& ngo gai co kha ning tri cac ching sung bang quang, san than va sung dudng
tiéu.

- Tac dung chdng sung viém cap tinh va kinh nién: Nghién cau trén chudt tai Khoa
Duoc Dai hoc Universidad de Sevilla (Tay Ban Nha) ghi nhan kha ning chdng sung cua
phan trich bang hexan tir 14 ngd gai. Tac dung chéng sung manh hon stigmasterol va
tuong d6i hiéu nghiém trén cac ching sung do tai chd.
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Pé tai nghién ciru khoa hoc ki thuat Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

GIA THUYET KHOA HQC VA MUC PiCH NGHIEN CUU

Trén co s& nghién ctu Iy thuyét vé cay ngod gai, tinh dau, cing kién thac thuc
hanh dugc trang bi trong chuong trinh chuyén sau Hoa hoc, vai trang thiét bi cia phong
thi nghiém truong pho thong va truong Pai hoc, nhém tac gia tin twong sé trich ly duoc
tinh dau 14 ngd gai voi ham luong téi wu, dong thoi khao sat mot s dai lwgng vat 1y, chi
s6 hoa 1y don gian. Mau tinh dau trich ly duoc s& duge xac dinh thanh phan bang pho
GC/MS va duoc kiém dinh hoat tinh vi sinh vat dé khang dinh gia tri caa dé tai.

Pay 1a mot nghién ctu mai, véi muc dich nghién ciru quy trinh san xuat mot loai
tinh dau thién nhién di tir mot loai thue vat phd bién, dé trong, ré tién; véi hy vong trong
twong lai, tinh dau ngd gai s& duoc st dung phd bién véi céng dung chita bénh cho
ngudi thay vi chi 1a phu liéu cho cac moén an. Nhom tac gia mong mudn nghién ciu
khoa hoc nay s& gop phan ting thém ngudn nguyén liéu thién nhién ré tién cho cong
nghiép dugc pham, gép phan san xuat thubc co gia thanh thap diéu tri cac bénh dan gian.
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Pé tai nghién ciru khoa hoc ki thuat Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

PHUONG PHAP NGHIEN CUU

1. Tim hiéu ly thuyét vé cay ngo gai, tinh dau 14 cay ngo gai.

2. Str dung cac phuong phap thuc nghiém don gian dugc hoc trong chuong trinh
chuyén (phan thuc hanh) nhu: phuong phap chung cat 16i cuén hoi nuéc véi quy md
phong thi nghiém; khao sat mot sé tinh chat vat ly cua tinh dau 14 ngo gai (ti khéi, do
tan), chi s6 axit. Cac thi nghiém dugc tién hanh trong phong thi nghiém truong THPT
chuyén Ly Tu Trong va phong thi nghiém Hoa Hiru co — Khoa su pham — Truong Dai
hoc Can Tho.

3. Dung GC-MS dé xac dinh céc thanh phan trong tinh dau ngo gai ly trich duoc
(guri mau phan tich).

4, Thir hoat tinh sinh hoc (gtri mau phan tich).

5. Biéu ché mot s6 san pham don gian tir tinh dau 14 ngod gai trich ly dwoc nhu:
nudc sic miéng diét khuan, vién nén ngam tri ho.

PHAN 1. TONG QUAN TAI LIEU

1.1. So lwoc vé cay ngo gai

Ngo gai hay mui gai, mui tau hoac ngo tay, tén khoa hoc la Eryngium foetidum
Linn, thuoc ho hoa tan (Apiaceae). Cay nay c6 ngudn géc tir chau My. Tai Trung Hoa,
rau cO tén Thich Nguyén tuy (Ci-yan sui), Duong Nguyén tuy (Yang yan sui) va Son
Nguyén tuy (Shan yan sui). Tai Thai Lan, rau tén la pak chee farang (cdy ngo ngoai
quéc). Tai Hoa Ky, rau c6 kha nhiéu tén, tir t&n gdéc tai Trung M§ nhu Culantro,
Stinkweed dén tén twong hinh nhit 1a Saw leaf herb. Tai Phap, ngd gai c6 tén Chardon
étoile (star thistle) hay Chardon étoile fetide. Tai Dtrc, rau tén Stinkdistel. Tai Mexico,
rau cé tén Culantro de burro, Culantro de coyote.[2]

Phan b va sinh thai: Cay moc hoang da khap noi, nhiéu & viing am mat, ving doi
ndi. Ngo gai con duoc trdng phd bién dé 1am cay gia vi.
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Pé tai nghién ciru khoa hoc ki thuat Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

Hinh 1.1. Cay ngo gai Hinh 1.2. L4 cay ngo gai

1.1.1. M0 ta

Ngo gai thudc loai cay than thao moc thang dimg, ludng nién, phan nhanh & ngon,
cao khoang 20-40cm. Ré hinh thoi, than c6 khia, toan than c6 mui kha hing. L4 moc sét
dat thanh hinh hoa thi & géc, 14 c6 hinh miii mac thuén dai, nhin, 16n ¢& 10-20cm x 2-
3,5cm. L& khong c6 cudng, mép khia véi nhidu rang cwa co gai. La trén than, cang Ién
cang nho dan, c6 nhiéu rang cua hon va gai sac hon. Hoa mau trang luc, moc thanh tirng
cum r& lam ba, réi chia thanh xim. Hoa khéng cudn, canh hoa mau tring xanh. Trai nho
c& 2mm, hinh cau, hoi det, c6 vay. Khi truéng thanh, hat rung va phat tan. Toan cay co
tinh dau, nén c6 mui thom nhu rau mui.

1.1.2. Thanh phan héa heoc c6 trong cay ngo gai

* Thanh phan dinh duéng:

100 gam l& ngo gai chura:

+ Calories: 31;

+ Chat dam: 1,24 gam;

+ Chat béo: 0,20 gam;

+ Céc khoang chat: Ca: 49 mg, Mg: 17 mg, P: 50 mg, K: 414 mg;
+ Vitamin: B1: 0,010 mg, B2: 0,032 mg; B6: 0,047 mg, C: 120 mg.

* Hoat chit:

- Hoat chat chinh trong ngod gai 1a nhitng tinh dau dé bay hoi (0,02 — 0,04%),
trong d6 c6 cac pyranocoumadins, cac monoterpenes glycosides loai cyclohexanol, cac
andehit nhu 2,4,5-trimetylbenzandehit, decanal, furfural.. Ngoai ra con c6 a-pinene, p-
cymene; cac axit hiru co nhu axit benzoic, axit capric..; cac flavonoids.

- Nhom hoat chat thir nhi méi dugc nghién ctu trong phan trich bang hexan 1a
nhom terpenic chira a-cholesterol, brassicasterol, campe sterol, stigmasterol, clerosterol,
B-sito sterol,5-5-aveasterol..
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Pé tai nghién ciru khoa hoc ki thuat Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

- Trong ré ¢ cac Saponins loai triterpene, cac este cua axit caffeic, ...

1.1.3. Cong dung

Trong thyc pham: La ngod gai ¢ mui thom d& chiju nén duoc sir dung nhu mét loai
rau mui giup 1am ting mui vi clia cic moén dn nhu: pho, canh chua, sofrito (Mé). ..

Trong y hoc: Theo Pong y, ngod gai co vi cay, hoi dang, tinh 4m, c6 kha nang tri
dugc mot sé bénh thong thuong nhu: tri hdi miéng, tri cam mao, cam cdm, so mili, sot
nhe do nhiém lanh, chuéng khi thd mét, long dom, dau bung, tiéu chay, nguc bung day
truéng dau nguc, ho, day hoi an khong tiéu, kich thich tiéu hoa, an mat ngon, tré em Ién
soi, bénh dai thao duong, ha cholesterol trong méau, sung dau té nga, dai dam ¢ tré nho,
noi mun, do ngra & mat, rong kinh, tri, thoat giang, chéng sung viém cap tinh va kinh
nién, viém két mac, mun boc, mun trimg ca, giam dau nhuc ...RE ngd gai ¢ kha ning
tri cac chimg sung bang quang, san than va sung duong tiéu. LA ngd gai co tac dung
chéng sung viém cap tinh va kinh nién.

Tra ngd gai tri tiéu chay, cam, sbt, 6i mua, tiéu dudng, tao bon.

Trong y hoc truyén théng, ngod gai tri phong, dau tay, cac bénh sét, huyét ap cao,
tao bon, 1én con, suyén, nhirng bénh dau da day, tring giun, bién chiing vo sinh, vét ran
can, tiéu chay sét rét, dong kinh.

Cong dung chi tiét caia cac chat c6 trong thanh phan tinh dau 14 cay ngo gai:

a-Pinene : thuéc gidn phé quan rat sinh hoc dén 60% dugc phoi hap thu gitp cho
qué trinh chuyén hoa cac chat dién ra nhanh chéng.

Nhiing andehit c6 trong ngo gai nhu: Decanal, Dodecanal, 2- Dodecanal la nhitng
thanh phan quan trong cd trong tinh dau 14 ngod gai va Ia 1i do caa viéc ung dung trong
Kk nghé dau thom nuéc hoa va huong vi.

n-Dodecanoic acid: trong c4c thi nghiém vitro cho rang né ¢ tac dung trong viéc
diéu tri muyn trimg c4, nhung chua co thi nghiém 1am sang nao thuc hién.

1-Undecanol: n6 ¢6 mui cam, quyt, huong vi béo va dugc st dung trong nhu mot
huong liéu trong thuc pham.

1.2. Tinh dau [6]

1.2.1. Trang théi tw nhién

Tinh dau 1a mot hdn hop nhiéu hop chat dé& bay hoi, c6 mui dic trung tiy thudc
vao ngudn gdc nguyén liéu cung cap tinh dau. Vé mat thuc hanh, tinh dau cé thé xem
nhu mét hdn hop thién nhién ¢ mui, phan 16n c6 ngudn gdc tir thuc vat, chi c6 mot sé it
tinh dau tir nguon gdc dong vat, thuong 1a thé long & nhiét do phong, bay hoi hoan toan
ma khong bi phan huy.[2]

1.2.2. Phan bé
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Pé tai nghién ciru khoa hoc ki thuat Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

* Phan b theo thuc vdt:

Tinh dau dugc phan bb kha rong, hién dién trong gan 300 ho, trong d6 c6 87 ho
c6 gié tri kinh té.

Sau déy 1a 3 ho c6 nhiéu cay tinh dau:

+ Ho clc (Asteraceae): bao gom hon 1.000 giéng va 25.000 loai cha yéu trong
viing ban kho can nhiét d4i, can nhiét doi, hau hét trong ving Dia Trung Hai, on déi..

+ Ho hoa méi (Lamiaceae): c6 mat khap noi trén thé giéi, bao gdom khoang 200
giong va tir 2.000 dén 5.000 loai.

+ Ho hoa tan, ngd (Umbelliferae, Apiaceae): bao gom khoang hon 300 giong va
3.000 loai, dugc phan bd khip noi, mot sé loai tap trung ¢ ving 6n déi.

* Phan be theo bg phdn:

Tat ca cac bo phan cua cay, trén nguyén tic, déu c6 thé chta tinh dau nhu: ré,
than, canh, 14, hoa, trai, hat..

+ L&: Khuynh diép, bac ha, tia t, xa, tram, huwong nhu, kinh gidi. ..

+ Than: Tram huong, long ndo, qué...

+ R&: Gung, nghé, hanh toi, xuyén khung, duong quy....

+ Qua: Cam, chanh, budi, hoi, sa nhan...

+ Hoa: Hoa hong, hoa lan, hoa ctc, hoa nhai, hoa qué...

Tinh dau & mdi bd phan trén cling mot cay c6 thé giéng nhau hoic khac nhau rat
nhiéu vé thanh phan héa hoc va ham lugng tinh dau. Ham lugng tinh dau phu thudc vao
giong, di truyén, dat dai, phan bon, thoi tiét, anh sang, luong mua, thoi diém thu
hoach...

1.2.3. Vai tro cha tinh dau déi véi doi song thuc vat

Vén dé vé vai tro cua tinh dau trong doi sdng cua cdy da duoc dé cip toi trong rat
nhiéu céng trinh nghién ctru. Theo quan niém duge trinh bay trong cic cong trinh khéc
nhau, vai trd cta tinh dau duoc quy tu trong cac ndi dung sau day (Ph. X. Tanaxienco,
1985):

- Bdo v¢ cay khoi cac tac dong cua sau bénh.

- Che phu cac vét thuong & cay gd.

- Ngén chén cac bénh do nam.

- Bién d6i strc cang bé mat ctia nudc trong cdy, thiic day su van chuyén nudc, ting
hi€u qua cua cac phan tng enzym.

Phan tich cac gia thuyét vé vai tro cua tinh dau trong doi séng thuc vat, Coxtrisep
X. P. (1937) cho rang tinh dau c6 thé dugc xép vao 2 nhom chirc ning:
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Pé tai nghién ciru khoa hoc ki thuat Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

- Nhém cac tinh dau co chitc ning sinh 1y dugc ciy sir dung trong qua trinh sinh
truong.

- Nhém céc tinh dau khong c6 chiic nang sinh 1y, khong duoc ciy sir dung, ching
don thuan chi 13 cac chat tiét cuia co thé va duoc tich lity trong cac bé chua tinh dau.

1.2.4. Cong dung ciia tinh dau

Tinh dau hién nay l& ngudn nguyén liéu khong thé thiéu trong nhiéu linh vyc:

- Thuc phém: Gia vi 1am sin, thtrc &n nhanh, nuéc ngot, dd hop, kem lanh, banh
keo, nuéc cham...

- Duoc pham: Dung 1am thuéc chita mét sé bénh théng thuong, huwong vi liéu
phap, at mui thudc, ...

- My pham: Dau thom, kem dudng da, chat khir mui, dau goi dau, son moi,.. .

1.2.5. Tinh chit dic trung cia tinh dau

Tinh dau 1a hop chét hitu co hoa tan 13n nhau, c6 mui dic trung, & nhi¢t do thuong
hau hét tinh dau & thé 10ng, c6 khéi luong riéng nhé hon 1 (trir mot sb tinh dau nhu qué,
dinh huong c6 khéi lugng riéng 16n hon 1).

Qua cac bang ching thuc nghiém, c6 thé thay ring, nhiéu thanh phan hoa hoc cua
tinh dau, vi du mot sb axit c6 phan tir lugng thap, ancol, cac andehit mach vong ... 1a
nhitng nguyén liéu khoi dau dé téng hop hang loat cac chat ¢ hoat tinh sinh hoc. Trong
thanh phan cua tinh dau, c6 thé gip hang loat cac chat khoi nguyén noi trén: cac axit hiru
co thudng giap gdm: axit axetic, axit valerianic, axit isovalerianic ..., va cac ancol tuong
mg v6i ching; ngoai ra con thuong gip cac andehit, cac este, mot sd terpenoid nhu
geraniol, linalool, pharnesol, nerolydol ... D6 1a nhitng hop chat lién quan tdi nhiéu kiéu
cdu tric hoa hoc khac nhau va tham gia vao cac hé thdng dong hoa khac nhau. Trong
thanh phan tinh dau con thuong thidy cac hop chat c6 nhin thom nhu aneton,
pheniletilnol, benzandehit, vanilin, tham chi ca cac hop chit c6 chira nito va luu huynbh.

Tinh dau thuong khdng mau hay ¢6 mau vang, mot sé c6 mau nau sim (nhu tinh
dau qué), da s6 ¢ mui d& chiu, mot sé c6 mui hiac kho chiu, thuong cé vi cay, méot sé co
Vi ngot...

Tinh dau dé& bj bay hoi, khong tan trong nudc, tan trong dung méi hitu co.

Tinh dau dé& bi oxi hoa, thudng xay ra khi triing hop héa.

MJi tinh dau c6 cac hang s vat 1y dic trung nhu: ty trong (d), goc quay cuc (a),
chi s6 khic xa, d6 hoa tan, chiét suat, diém déng...va cac chi s6 hoéa hoc nhu: chi s6
axit, chi s este hda, chi sd iot, chi sé xa phong hoa,...Qua cac chi s6 d6 nguoi ta co thé
danh gia so bo tinh dau.
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Pé tai nghién ciru khoa hoc ki thuat Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

1.2.6. Phwong phap san xuat tinh dau [6]

- Phuong phap co hoc.

- Phuong phap tam trich.

- Phuong phap hap thu.

- Phuwong phap chung cét hoi nuéc.

- Cac phuong phap méi trong viéc ly trich tinh dau: dung mdi CO,, vi song.

Mdi phuong phép c6 nhitng vu, nhuge diém khac nhau, nhung du cé tién hanh
theo bat cr phwong phap nao, quy trinh san xuat déu cé nhitng diém chung sau day:

- Tinh dau thu dugc phai c6 mui thom ty nhién nhu nguyén liéu.

- Quy trinh khai thac phai phu hop nguyén li¢u.

- Tinh dau phai duoc 14y triét dé khoi nguyén lidu, v6i chi phi thap nhat.

Nguyén tac ly trich cua tit ca cac phwong phap néi trén déu dua vao nhing dic
tinh cua tinh dau nhu:

- Dé bay hoi.

- Loi cuén theo hoi nuée ¢ nhiét do dudi 100°C.

- Hoa tan dé dang trong dung mdi hitu co.

- D& bj hap thu ngay & thé khi.

I.3. Phwong phap chung cat 16i cudén hoi nuéce

Phuong phap nay dua trén sy tham thau, hoa tan, khuéch tan va 16i cuén theo hoi
nuéc cua nhitng hop chét hitu co trong tinh dau chira trong cac mé khi tiép xuc voi hoi
nudc & nhiét @6 cao. Sy khuéch tan s& d& dang khi té bao chira tinh dau truong phdng do
nguyén liéu tiép xuc v6i hoi nudc bdo hoa trong mot thdi gian nhat dinh. Truong hop
mo thyuc vat ¢ chira sap, nhua, axit béo chi phuong day dai thi khi chung cat phai dugc
thuc hién trong mot thoi gian dai vi nhitng hop chét ndy 1am giam 4p sudt hoi chung cia
hé théng va 1am cho sy khuéch tan tré nén kho khan.

I1.3.1. Ly thuyét chung cat

Chung cit c6 thé duoc dinh nghia la: “Sy tach roi cac cAu phﬁn cua mot hon hop
nhiéu chét 16ng dua trén su khac biét vé ap suét hoi cia ching”. Trong trudng hop don
gian, khi chung cit mot hdn hop gom hai chat 1ong khong hoa tan vao nhau, ap suét hoi
tong cong 1a téng ciia hai ap suat hoi riéng phan. Do d6, nhiét d6 soi ctia hdn hop sé
trong tng véi ap sudt hoi tong cong xac dinh, khong tiy thudc vao thanh phan bach
phan ctia hdn hop, mién 13 lac d6 hai pha long van con ton tai. Néu vé duong cong ap
sudt hoi cua ting chat theo nhiét do, rdi vé dudng cong ap suat hoi tong cong, thi tng
vGi mot ap suét, ta d& dang suy ra nhiét d soi twong tng ctia hén hgp va nhan thay 1a
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nhiét do soi ciia hon hop ludn ludn thap hon nhiét do soi cua ting hop chat. Thi du, & ap
suat 760 mmHg nudc s6i & 100°C va benzen s6i & 80°C va chung 14 hai chét long khong
tan vao nhau. Thuc hanh cho thay, néu dun hdn hop nay dudi 4p suit 760 mmHg no s&
s0i & 69°C cho dén khi nao con hdn hop hai pha 16ng v6i bét ki ti 16 nao. Gian do nhiét
d6 soi theo ap sudt cho thdy, tai 69°C, &p sut hoi ctia nudc 1a 225 mmHg va benzen la
535 mmHg.

Chinh vi dic tinh 1am giam nhiét do s6i ndy ma tir lau phuong phép chung cat hoi
nuéc 1a phuong phap dau tién ding dé tach tinh dau ra khoi nguyén liéu thuc vat.

1.3.2. Nhitng anh huéng chinh trong suw chung cét hoi nuéc

* S khuéch tan

Ngay khi nguyén li¢u dugc lam v& vun thi chi c6 mot s6 mo chtra tinh dau bj v&
va cho tinh dau thoat tu do ra ngoai theo hoi nudc 161 cudn di. Phan 16n tinh dau con lai
trong cac md thuc vt s& tién dan ra ngoai bé mit nguyén liéu bang sy hoa tan va tham
thiu. Von Rechenberg dd mé ta qua trinh chung cit hoi nudc nhu sau: “O nhiét d6 nude
s0i, mot phan tinh dau hoa tan vao trong nudc c6 san trong té bao thyc vat. Dung dich
nay sé tham thiu dan ra bé mat nguyén li¢u va bi hoi nudc cudn di. Con nudce di vao
nguyén liéu theo chiéu nguogc lai va tinh dau lai tiép tuc bi hoa tan vao lwong nudc nay.
Quy trinh nay ldp di lap lai cho dén khi tinh dau trong cac mo thoét ra ngoai hét”.

Nhu vay, su hién dién cia nudc rat can thiét, cho nén trong truong hop chung cat
sir dung hoi nudc qua nhiét, chi ¥ tranh dimg dé nguyén liéu bi kho. Nhung néu luong
nuéc st dung thira qua thi ciing khong c¢6 loi, nhat 1a trong trudng hop tinh dau c6 chira
nhing ciu phan tan dé trong nudc.

Ngoai ra, vi nguyén liéu dugc lam v& vun ra cang nhiéu cang tét, can lam cho 16p
nguyén liéu c6 mot d6 xdp nhit dinh dé hoi nude c6 thé di xuyén ngang 16p nay dong
déu va d& dang.

Vi cac ciu phan trong tinh dau dugc chung cét hoi nudc theo nguyén tic noi trén
cho nén thong thudng nhimng hop chat nao dé hoa tan trong nude sé dugc 16i cudn trudc.
Thi dy, khi chung cit hoi nudc hat caraway nghién nho va khong nghién, ddi véi hat
khoéng nghién thi carvon (nhiét d s6i cao nhung tan nhiéu trong nudc) sé ra trude, con
limonen (nhiét d6 soi thap, nhung it tan trong nuéc) sé ra sau. Nhung voi hat caraway
nghién nho thi két qua chung cat nguoc lai.

* Sw thay phan
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Nhitng cau phan este trong tinh dau thuong dé bi thay phan cho ra axit va ancol
khi dun néng trong mot thoi gian dai véi nude. Do d6, dé han ché hién tuong nay, su
chung cit hoi nudc phai duoc thuc hién trong mot thoi gian cang ngan cang tét.

* Nhiét d

Nhiét d6 cao lam phan hay tinh dau. Do d6, khi can thiét phai dung hoi nudc qua
nhiét (trén 100°C) nén thuc hién viéc ndy trong giai doan cudi cung cua su chung cét,
sau khi cic cdu phan dé bay hoi da 16i cuén di hét. Thuc ra, hau hét cac tinh dau déu
kém bén dudi tac dung cta nhiét nén van dé 1a lam sao cho thoi gian chiu nhiét d6 cao
ctia tinh dau cang ngan cang tot.

Toém lai, du ba anh hudng trén dugce xem xét doc 1ap nhung thuc té thi ching co
lién quan vdi nhau va quy vé anh hudng cua nhiét do. Khi tang nhiét dg, su khuéch tan
tham thiu sé& ting, sy hoa tan tinh dau trong nude s& ting nhung su phan huy ciing ting
theo.

Trong cong nghiép, dua trén thuc hanh, nguoi ta chia cac phuong phap chung cat
hoi nudc ra thanh ba loai chinh:

- Chung cat bang nudc.

- Chung cat bang nudc va hoi nudc.

- Chung cat bang hoi nuéc.

Chung em chon phuong phap chung cat bang nuéc dé trich ly tinh dau tir 14 ngd
gai.

I.3.3. Chung cit bang nuwéc

Trong truong hop nay, nudc phu kin nguyén li€u, nhung phai chra mdt khoang
khong gian tuong ddi 16n phia bén trén 16p nude, dé tranh khi nudc séi manh lam ving
chat nap qua hé thdng hoan luu. Nhiét cung cip co6 thé dun truc tiép bang cui lira hodc
bang hoi nude dan tir ndi hoi vao (st dung binh c6 hai 16p day). Trong trudng hop chat
nap qua min, ling chit xudng day ndi, lic d6 ndi phai trang bi nhitng canh khudy tron
déu bén trong trong sudt thoi gian chung cat.

Su chung cat nay khong thich hop véi nhiing tinh dau dé bi thity phan. Nhiing
nguyén lidu x6p va rdi rac rat thich hop cho phuong phap nay. Nhitng ciu phan c6 nhiét
d6 s6i cao, dé tan trong nudc s& kho hoa hoi trong khoi lugng 16n nudc phu ddy, khién
cho tinh diu san pham s& thiéu nhimng chit nay. Thi du dién hinh 14 mui tinh dau hoa
héng thu dugc tir phuwong phap chung cit hoi nudc kém hon san pham tdm trich vi
eugenol va ancol phenetil nam lai trong nuwéc kha nhiéu, vi thé nguoi ta chi dung
phuong phap nay khi khong thé str dung cac phuwong phéap khéc.
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* Uu diém:
- Quy trinh k¥ thuat trong ddi don gian.
- Thiét bi gon, dé ché tao.
- Khéng doi hoi vat liéu phu nhu cac phuong phap tam trich, hap thu.
- Thoi gian twong d6i nhanh.
* Khuyét diém:
- Khong c6 loi dbi voi nhitng nguyén lidu c6 ham luong tinh dau thap.
- Chét luong tinh dau c6 thé bi anh hudng néu trong tinh dau c6 nhing cau phan
dé bi phan huy.
- Khong 1ay duoc cac loai nhya va sap c6 trong nguyén lidu (d6 13 nhitng chat
dinh hwong thién nhién rat co gia tri).
- Trong nudc chung ludn ludn c6 mot lwong tinh dau twong ddi 1on.
- Nhitng tinh dau c6 nhiét do séi cao thuong cho hiéu suit rat kém.
PHAN Il. THUC NGHIEM
IL.1. Thiét bi, dung cu
- Titrong ké.
- Can phan tich c6 d6 chinh x&c t&i 0,0001 gam.
- Nhiét ké chia vach 0,2°C.
- Chiu thuy tinh.
- (14 do.
- Pén con.
- Ong nho giot 25 ml, 50ml.
- Ong hut c¢6 ngan chuin hodc chia vach 1 ml.
- Nhiét ké chia d6 nhé nht 1 0,2 hay 0,1°C.
- Erlenmeyer 500 ml (C), 100ml.
- Ong nghiém duong kinh khoang 30 mm, dai 125 mm c6 gin nat cao su (B).
- Ong nghiém duong kinh khoang 20mm, dai 100 mm (A).
- Diia khudy dit trong dng A.
- Ong dong 5ml.
- C)ng nhé giot 25ml, d6 chia 0,1 ml.
- Phéu chiét.
- Ong chtra mau tinh dau.
11.2. Héa chat
- Etanol 95%.
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Dung dich phenolphtalein.
Na,SO, khan.
Dung dich KOH 0,1N.
Dung dich HCI 10%.
Dung dich AgNO; 0,1M.
Dung dich NaCl 0,0002M.
HNO; dam dac.
Nudc cat.
11.3. Nguyén li¢u nghién ciru
Ngo gai mua tai chg Xuan Khanh, TP. Can Tho.
11.4. Phwong phap thuc nghiém
11.4.1. Thu va xir li miu
Ngo gai duwoc mua tai chg Xuan Khanh. Khi mua chon ngo gai tuoi, 14 xanh,

khong bi vang Ga, Iy phan trén mat dat gém cudng va la caa ngd gai. Nguyén liéu sau
khi mua vé loai bo 14 ta, 1a vang, 14 su,..., sau do rira sach, cit nho. Ngo gai duoc bao
quan tuoi cho dén khi tién hanh thi nghiém chung cét 16i cuén hoi nuée dé trich ly tinh

dau.

11.4.2. So d6 trich ly tinh diu tir 14 cAy ngo gai

Nguyén liéu

l« Cat nhuyén

Chung cét

Y

Tinh du va nudc

Y

Chiét

Y
Nudc Tinh diu

{ Lamkhan bing Na;SO,

Tinh dau san pham

Hinh 11.3. So' d6 trich ly tinh dau tir 14 ciy ngo gai
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11.4.3. Khao sat mdt sé chi so vat li va hoa ly

Tinh du trich ly dugc dem xac dinh ti trong, o tan va chi sb axit nhu sau:

a. Ti trong

- Ti trong twong déi cta tinh dau tai 20°C: @33 1 ti s khéi lugng tinh dau ¢ 20°C
trén khéi luong cia ciing mot thé tich nude cat ciing & 20°C.

- Ti trong cua tinh dau dao dong tur 0,7-1,2. Hau hét tinh dau c6 ti trong nhé hon
nudc, trir mot vai tinh dau nhu tinh dau hwong nhu, long nio, qué...

- Ti trong tinh dau thudng phu thudce vao thanh phan hoa hoc cta tinh dau. Nhimng
tinh ddu c6 chtra nhiéu hop chat hidrocacbon thudng c6 ti trong nho hon 0.9. Nhiing tinh
dau c6 chira nhiéu hop chét chira oxi, hop chat huong phuong thudng c6 ti trong 16n hon
1.

- 0 20°C, nude 6 ti trong 0,99823g/ml.

* Cdch tién hanh:

Pau tién ti trong ké phai dugc rura sach, trang lai béng etanol hoac axeton. Séy
kho.

Can ti trong ké réng (my).

Cho nudc cat vao day tdi co binh, day nut, lau kho phan nudc trao. Can khbi
luong ca binh va nude cat (my).

Thay nudc cat bang tinh dau ciing theo cach thirc nhu trén.

Can khdi lugng ca binh va tinh dau (m,).

* Tinh toan két qud theo cong thirc:

Im-, — M
20 _ 2 I}
dzu—

my — My

Voi:

Mo: khoi lugng ti trong ké rSng (gam)

ma: khoi lugng ti trong ké va nudc (gam)

m,: khoi lugng ti trong ké va tinh dau (gam)

Néu xac dinh tinh diu & nhiét do khac 20°C, ti trong ciia tinh dau phai dugc higu
chinh vé a3 tiy timg loai tinh dau; tir 0,00042 dén 0,00084/°C.

b. Do tan

Do tan cua tinh dau 1a sb thé tich dung dich etanol-nudc vira du dé hoa tan mot
thé tich tinh dau thanh dung dich trong suét & nhiét d6 20°C.

C6 ba truong hop xay ra khi hoa tan tinh dau vao dung dich etanol-nuéc:

- MOt thé tich tinh dau khi thém vao V thé tich dung dich etanol-nuéc cho mdt dung

Trang 18



Pé tai nghién ciru khoa hoc ki thuat Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

dich trong sudt va giit nguyén nhu vay khi tiép tuc thém vao cho dén 20 thé tich etanol-
nuoc.

- MOt thé tich tinh dau khi thém vao V thé tich dung dich etanol-nudc cho mot dung
dich trong subt, nhung khi thém dung dich etanol-nudc 1én dén V' thi duc va giit nguyén
nhu vay khi thém dén 20 thé tich dung dich etanol-nudc.

- Mot thé tich tinh dau khi thém vao V thé tich dung dich etanol-nudc cho mot dung
dich trong sudt, thém dung dich etanol-nudc 1én dén V' thi duc, nhung néu tiép tuc thém
etanol vao dén V' thi trong sudt lai, thé tich tong cong phai dudi 20 thé tich dung dich
etanol-nudc.

Néu roi vao hai truong hop sau, ta thay dung dich etanol-nuéc c6 ndng do etanol

cao hon.

* Cdch tién hanh:

Pha dung dich etanol-nuéc theo ti 1€ thé tich: 50, 55, 60, 65, 70, 75, 80, 85, 90,
95%. Nho tir tir dung dich etanol-nudc tir dng nho giot vao tinh dau (thuong liy 1ml),
khudy déu trong lac thir. Chat chuan duc: Cho 0,5ml AgNO; 0,1M vao 50ml NacCl
0,0002M; thém 1 giot HNO3 dam dac.

c. Xac dinh chi sb axit

Chi sé axit (1, indice d acid) 12 s6 mg KOH can thiét dé trung hoa cac axit béo tu
do c6 trong mot gam tinh dau.

KOH trung hoa céc axit béo ty do trong tinh dau theo phan tng:

RCOOH + KOH — 3 RCOOK + H0

* Cach tién hanh:

- Can 1 gam bot Phenolphthalein hoa tan trong cén, sau d6 thém con cho da 100
gam.

- Can 5,6 gam KOH 0,1N hoa tan trong con 96° (trong binh dinh mirc), sau do
thém con cho du 1 lit.

- Cho vao erlen 100ml 10ml etanol, thém vao 3 giot phenolphthalein. Chuan do
dung dich bing dung dich KOH 0,1 N cho dén khi xuat hién mau hdng bén trong 30
gidy. Cho tiép vao 1 d&én 2 ml tinh dau trich ly tir 14 ngo gai (trude khi cho tinh dau phai
dem can dé biét khéi lwong cua tinh dau), lic déu cho dau tan hoan toan. Tiép tuc chuan
d6 dung dich bing dung dich KOH 0,1N cho dén khi xuat hién mau hdng bén trong 30
giay. Tién hanh chuan d¢ ba lan, ghi thé tich KOH da chuan 46, lay gia tri trung binh.

* Tinh toan két qud theo cong thic:
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Voi:

Ia: chi sd axit

m: khdi lugng miu tinh dau (gam)

V: thé tich dung dich KOH (ml).

Tur lugng KOH sir dung, biét dugc khdi lwong mau tinh dau, suy ra chi sb axit.

11.4.4. Kiém nghiém ty 1é thanh phan GC/MS bang phuong phap sic ky khi -
khdi phé GC/MS (Gas Chromatography-Mass Spectrometry): dua trén co & may sac ky
khi vai mot may khéi pho dé xac dinh mot cau tir nao d6 trong hdn hop chat can phan
tich. Pay la phuong phap nhanh va rat hiéu qua trong viéc xac dinh thanh phan cua cac
chat tong hop duoc. Chung em d3 giri mau phan tich tai Trung tdm dich vu phan tich thi
nghiém TP. H5 Chi Minh.

Két qua: Phu luc dinh kem.

11.4.5. Kiém dinh hoat tinh khang vi sinh vat: Giri mau phan tich tai Vién Han
lam Khoa hoc va Cong nghé Viét Nam — Vién Hda hoc cac hop chét thién nhién —
Phong Sinh hoc thuc nghiém

Két qua: Phy luc dinh kem.

I1.4.6. Bao quan san pham tinh diu ngo gai trich ly dwoc: Bao quan trong
nhitng chai nho chuyén dung, c6 mau nau canh gian, dugc trdng mat 1op bao vé tranh tia
cuc tim nham giit chat lugng tinh dau ludn trung thyc.

11.4.7. Pidu ché mot sé6 san pham don gian tir tinh dau la ngd gai trich ly
dwotc:

Tinh dau san pham duoc gai mot phan dén Xi nghiép Duoc Hau Giang dé san
Xuat vién nén ngam tri ho, mot phan dwgc chung em pha thanh nuéc sic miéng diét
khuan — thuc nghiém dugc tién hanh trong phong thi nghiém trudng THPT chuyén Ly
Tu Trong.
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KET QUA NGHIEN CUU

1. P4 trich ly duoc tinh dau 14 ngd gai (chat 1ong, mau vang) voi ham luong khoang
0,04% (twong duong 0,5ml/1kg la ngo gai tuot).
2. Xac dinh ti trong, do tan trong etanol, chi s axit caa tinh dau l4 ngo gai:

+ Ti trong: khoang 0,7-1,2 g/ml.

+ Tinh dau 14 ngd gai tan mot phan trong dung mai etanol.

+ Chi s6 axit: khoang 8,9.
3. Xac dinh dugc khoang 13 chét c6 trong tinh dau 14 ngd gai bang pho GC-MS, mot
chit chua duoc nhan danh.

Bang 11.1. K&t qua phan tich MSM: 13111969 — NCT 01

STT| RT Tén chat %
1 9.09 a-Pinene 0.13
2 12.55 Decanal 3.69
3 13.56 Undecanal 0.31
4 13.87 2,4,6-Trimethylbenzaldehyde 0.45
5 14.17 1-Undecanol 1.06
6 14.29 2,4,5-Trimethylbenzaldehyde 8.37
7 14.5 Dodecanal 18.94
8 14.9 Xem phd 1.35
9 15.12 2- Dodecanal 45.10
10 15.88 n-Dodecanoic acid 5.38
11 | 16.18 Xem pho 2.98
12 16.33 Carotol 0.50
13 16.68 2-Tridecenal 11.74

4. Thir hoat tinh sinh hoc cua tinh dau 14 ngod gai.
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Bang 11.2. Két qua kiém dinh hoat tinh khang vi sinh vat

Nong dd wc ché téi thiéu (MIC: pg/ml)

Vi khuan Gr(-) Vi khuan Gr(+) Nam méc N4m men

E. P. B. S. A F. S. C.
coli aeruginosa | subtillis aureus niger oxysporum | cerevisiae | albicans
) 200 200 200 50 200 100 50

5. San xuat vién ngam tri ho, nudc stc miéng diét khuan.
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Pé tai nghién ciru khoa hoc ki thuat Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

PHAN TICH SO LIEU

- Tinh dau trich ly duoc & dang l6ng, mau vang, nhe hon nuéc, c6 mui thom dic
trung cia 14 ngd gai - phi hop voi mau sic va tinh chat caa tinh dau thién nhién,

- M6t sé chi tiéu vat Iy, chi sb axit cua tinh dau 14 ngd gai — san pham cua dé tai
phl hop Vi céc chi tiéu twong ¢ng cua tinh dau thuong pham, bao dam an toan st dung.

- Két qua thir nghiém cua phuong phép sac ky pho khdéi GC/MS tai Trung tam
dich vy phan tich thi nghiém TP. H6 Chi Minh xac dinh day du cac chat thanh phan co6
trong tinh dau 14 ngd gai — san pham cta dé tai phi hop véi thanh phan dugc xac dinh
theo ly thuyét.

- Két qua kiém dinh hoat tinh khang vi sinh vat tai Vién Han 1am Khoa hoc va
Cong nghé Viét Nam — Vién Hda hoc cac hop chit thién nhién — Phong Sinh hoc thuc
nghiém xac nhan tinh dau 14 ngo gai — san pham cua d¢é tai c6 hoat tinh khang 7 chung vi
sinh vat nhu:

+ P. aeruginosa (truc khudn ma xanh): Lam suy giam hé mién dich va viém
nhidm, vi du nhu: viém phoi, nhiém tring huyét, nhiém trung dudng niéu, nhiém tring
da va m6 mém, nhiém trung duong tiéu hoa.

+ B. subtillis (truc khuan): Lam hong thire an, bénh an khong tiéu.

+ S. aureus(Tu cau vang): Nhiém khuan, nhidm tring, oxi héa, ngoé doc thuc
pham.

+ A. niger: Gay bénh dai thao duong.

+ C. albicans: Mot loai nAm men gay bénh tua ludi ¢ tré so sinh va gay viém
nhiém am dao phu nir. [10]

Két qua trén cho thay tinh dau trich ly dugc c6 kha ning diéu tri mot sé bénh
thong thudng nhu ho, cam,...phd hop véi ly thuyét. Bong thoi, theo két qua kiém dinh
hoat tinh khang vi sinh vat ciia mau san pham, tinh dau trich tir 14 ngo gai c6 tinh khang
nam C. albicans - mot loai ndm ky sinh gay viém nhiém trung 4m dao phu nit. Day la
mét phét hién méi vé cong dung cua 14 ngd gai, c6 thé diéu tri bénh den (twa ludi) & tré
em va bénh phu khoa ¢ phu ni.
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Pé tai nghién ciru khoa hoc ki thuat Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

KET LUAN

Vi diéu kién thiét bi thi nghiém va thoi gian thuc nghiém c6 gii han nén ching
em chua khao st hét cac chi sb vat 1y, héa 1y, cling nhu tim ra hiéu suat téi uvu cho qué
trinh trich ly tinh dau tir 14 ngod gai.

Vi két qua phan tich trén, nhém tac gia ching em két luan ¢ kha ning trich ly
tinh dau tir 14 ngod gai va co thé tng dung két qua thuc nghiém trén vao viéc san xuat
mot s6 duoc pham nhu vién ngdm, vién dau, nudc sic miéng,... — ¢ gia thanh thap —
diéu tri mot sé bénh thong thudng nhu ho, cam,...tir tinh dau 14 ngd gai. Pong thoi,
ching em hy vong day ciing 1a budc tién dé dé nganh dugc pham nghién cau cé thé
ding tinh dau trén dé san xuat nudc, sita vé sinh phu nix (hién nay, trong thanh phan sira
vé sinh phu nir cé cuc hoa, tra xanh, bac ha) gip ngan ngira cac nguy co gay viém
nhiém am dao, am ho, huyét tring va cac bénh phu khoa do nam; tién t&i c6 thé tong
hop cac loai duoc pham ré tién tri bénh phu khoa.
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Pé tai nghién ciru khoa hoc ki thuat Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)
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Pé tai nghién ciru khoa hoc ki thuat Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

PHU LUC

Hinh P.1. Nguyén liéu tho Hinh P.2. Nguyén liéu dwoc cit nhé

Hinh P.4. Binh h(it 4m

Hinh P.5. Tinh dau 14 ngo gai truéc khi lam khan (trai)
va sau khi lam khan (phai)
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Pé tai nghién ciru khoa hoc ki thuat Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

Hinh P.6. San pham tinh diu 14 ngo gai
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Pé tai nghién ciru khoa hoc ki thuat Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

SO KHOA HQC VA CONG NGHE TP.HCM

& TRUNG TAM DICH VU PHAN TiCH THi NGHIEM TP.HCM
m CENTER OF ANALYTICAL SERVICES AND EXPERIMENTIATION HCMC
—_ )
Ma sé miw/ Sample Code . i 1 L BMNM 02/3 — LBH 03
BN13110456 2 [ Ngay/Date : 09/11/2013
VoG KET QUA THU NGHIEM
Tén khach hang/ Customer . LE THI HOANG YEN
Dia chi/ Address : 19 CACH MANG THANG TAM - AN THOI - QUAN BINH THUY
- THANH PHO CAN THO
Tén mAw/ Name of sample : NCTO01
S6 lwong/ Quantity |
Tinh trang maw/ Sample description : 1Ldéng, mau vang.
Ngay nhan maw Date of receiving :  08/11/2013
Ngay hen tra KH/ Date of issue . 16/11/2013 : ; VA /‘c
4T/ TRUNC
- - — fror ZH“QP
STT/ Chi tiéu kiém nghiém/ Don vi tinh/ Két qua/ Result Phwong phap/ ‘\ki B TaiN
No Parameters Unit : Test method  \| w\ﬂm
- I
1 T 1¢ thanh phin GC / MS Xem két qua dinh kém. GC/MS N2t
! 5 (m70mm020)
(*)  Phuong phép duge VILAS c¢ong nhin / Method is accreditated by VILAS
**) Két qua dugc thuc hién !)('ri nha thiu phu / Subcontracted test.
Phy trich phong thir nghiém/ , GIAM POC/ DIRECTOR
Officer in charge of laboratory «GERLEY. )
»
: &Y, TRUNGSTAM

o [DICH VY PHAN TICH)
THI NGHIEM
\JP.HO CHI MINB/

e e
Pl X A i
. Thanh Tho Chu Van Hai
du cia khach hang: fr cuistomer's request.
an hay toan b6 . néu khong @in ban cta Gidm D¢ Trung Tam Dich Vy Phin Tich Thi Nghiém TP.HCM/ This above resull shall not be reproduced, partly or fidly.
SE
Chi nhdnh Cin The: F2.67 -F2.68, Dudng 6 6, KDC 586, Phudmg Pha Thi,
Dién thoai: 08.38295087 - 38291744 Fax: 08.38293087 Quén C4i Ring, TP. Can The
Email: casehem@case.vn Dién theai: $710.3918216-217-218 | Fax: 0710.3918219 | Email: case-ct@ynn.yn

WWwWWw.Case. vl | case.com.vn

Hinh P.7. Két qua thir nghi¢m ty 1¢ thanh phan GC/MS
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Pé tai nghién ciru khoa hoc ki thuat Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

A — i S : . ——ib

SO KHOA HOC VA CONG NGUE TRHOM
TRUNG TAM DJCH VU PHAN TIiCH THI NGHIEM TP.HCM
CENTER OF ANALYTICAL SERVICES AND EXPERIMENTIATION HCM(

Két Qua Phan Tich
MSM : 13111969 - NCT 01

No RT Name ) J Areas | %_ B
(12 9.09 __a-Pinene ‘ 321502571 013
@ 1255 | Decanal 9293462804 | 369
| 3 1356 | Undecanal 776730256 031
| 4 13.87 2,4,6-Trimethylbenzaldehyde 1134222623 0.45

5 14.17 1-Undecanol 2658628830 1.06

6 | 1429 | 2,46-Trimethylbenzaldehyde 21048914537 | 837 |

7 14.5 Dodecanal 47658497745 | 18.94
| 8 149 | Xem phd 3408479114 135
.9 15.12 | 2-Dodecenal ! 113478510310 | - 45.10
.10 | 1588 ~ n-Dodecanoic acid 13544506406 538

11 | 1618 : Xem phd 7505270125 - 298

12 | 1633 .] Carotol | 1261868325 0.50
. 13 | 16.68 2-Tridecenal j 29527896718 11.74
t - [ 251618490364 |

Hinh P.8. Két qua phan tich MSM: 13111969 — NCT 01
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Pé tai nghién ciru khoa hoc ki thuat Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

ey AR
*:/ Tauna7f 3 1:38:14 PM
D (DICH VY PHAN TiCH\ %,

F:\RMN\2013113111969

RT:8.88-18.09 SM: 3B ; *\ THINGHIEM

100-

E TICF: {0,0} +
%] cEl Full ms
90~ [29.00-450.00]

] E 4843 MS 13111969
85 g

80~

75- : 16.68

70-

65-

60—
55—

14.50 15.08 ‘ TIZGEW

14.29

Relative Abundance
[9,]
o

g5 16.18

15.88

15 12.55

10- 14.17 e
hals v

12.67 13.56

9.09 4510 1048 1127 4146 '

9 10 11 12 13 14 15 16 17 18
Time (min) i

Hinh P.9. Phé MS ciia miu tinh dau
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Pé tai nghién ciru khoa hoc ki thuat Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

Hit Sl RSI Prob Nc L\L)IG;I\/ Name 1R-a-Pinene
1 959 963 21.11 BIC wiley 2011 O\ Formula C10H16, MW 136, C_AS# 7785-70-8, Eniry# 12167
21_‘ 12y ?’31‘: §‘45~‘ 'waa replib ; TRUNG TAM A 1R-a-Pinene
30 935 938 8.55 BIC wiley 2011 H VU PHAN TICH) 7,
4 931 934 2111 a-f mainlb | JAENGEIN. )&
5 931 934 7.23 2.6 wiley201 0 CHI M 28
6 929 945 21.11 BIC wiley 2011 Y
b/ 929 933 8.55 BIC wiley 2011
8 928 931 21.11 BIC wiley 2011
9 927 930 21.11 BIC wiley 2011
10 926 943 21.11 BIC wiley 2011
11 925 936 21.11 BIC wiley 2011
12 924 932 21.11 BIC wiley2011
100 £ ) o Raw data - Library entry
i 9089.11 AV: 1058:2 1
i : 878908 ,9.11-9.63F:(00) +¢ |
£ Full ms [29.00-450.00] ! 100—
80 i
70 f A
© \ .
50 91 ] =2
| { 50
© i |
30 7 Ve 4
t g
20 i -
.”57 1o s i § 3:9
. i e ! 3 0~ 4 4991 136
[ NL:9.99E2 f, [ :
mj $1941, RS| 945, replib, Enfry# S i
3 12167, CAS# 7785705, & 4
"0% IR-aPinene o %
. 2
"q ! 50+
&3 4
ik 3
4 I 77 :
30—] -100-!
205
3158 {os 3 T E i
105 136 |
3 e ‘ 50 100 150 200 250 300 350 400 448
PERLTEEEY B
100 200 300 40 ‘ m/z

Hinh P.10. Ph MS ciia miu tinh diu
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Pé tai nghién ciru khoa hoc ki thuat

Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

VNG A @GN — [T

R =o

954
946
944
940
938
918
918
910
900
898
892

RS

967
955
945
945
940
918
918
916

17

902
892
899
848

Prob Nan Library Name
68.03 DEC wiley 2011
68.03 DEC wiley 2011
68.03 DEC wiley 2011
68.03 DEC wiley 2011
68.03 DEC wiley 2011
68.03 Dec replib
68.03 DEC wiley 2011
68.03 DEC wiley 2011
68.03 DEC wiley 2011
68.03 DEC wiley 2011
68.03 Dec mainlib
68.03 Dec replib
4.57 2-De replib

200 300 400

51954, RS1 967, wiey 2011,
Entry# 40603, CAS#
112-31-2. DEGANAL

S i DECANAL
JE/5R0NG TN NE\ Formula C10H200, MW 156, CAS# 112-31-2, Entry# 40603
O (DICH VY PHAN TiCH %\ CAPRALDEHYDE

(

THI NGHIEM

Raw data - Library entry

100 43
Y 44

50
Q
& 5
g 45 gy
2 i 71 8 112
5 f 128 154
Qo 0 ‘
<
o
2
I}
[}
o

-50

-100-

50 100 150 200 250 300 350 400 447
m/z

Hinh P.11. Phd MS ciia miu tinh diu
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Pé tai nghién ciru khoa hoc ki thuat

Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

215 944 36.49 Und mainlib
902 920 36.49 UNC wiley 2011
887 911 36.49 UNC wiley 2011
880 891 36.49 UNC wiley 2011
878 883 36.49 Und replib
866 870 36.49 Und replib
866 870 36.49 UNC wiley 2011
863 903 7.28 Dod replib
857 878 36.49 UNLC wiley 2011
856 869 36.49 UNC wiley 2011
n 855 875 5.43 1.2-f mainlib
12 855 874 5.43 E-2- wiley2011
13 855 874 5.43 2-N( wiley 2011

5‘0@)\‘0*0!&("0—4

152 221 281 327

Sl RSI Prob Nan Library Name

Formula C11H220, MW |

n-Und

. 112-44-7, Entry# 2261
i /TRUNG_TAM al
o [DICH VU PHAN TICH) 7

\G THINGHIEM
A\ TR.HO CHi MINH/&
\ogr oy ~
25 Wo
o]
"‘3‘;?;‘1{;"% — Raw data - Library entry
AV: | 58:244 878908 ,
9.11-9.63F: (0.0} + ¢ EIFut
ms [29.00-450.00] 100
50
o
e
3 55 57 70 g3 >
2 -
3 o 3L R 4 12 147 180 221 281 327
NL: 9.99E2 $
SI915, RSI 944, mainib, >
Enfry# 2251, cASﬁ 112-44-7. ‘6
Undecenal -
(]
o
-50
-100
50 100 150 200 250 300 350 400 441
m/z i

Hinh P.12. Phd MS ciia miu tinh diu
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Pé tai nghién ciru khoa hoc ki thuat

Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

Prob Nc Library Name
33.86 Be replib
33.86 BEI wiley 2011
33.86 BE! wiley 2011
24.58 Be mainlib
33.86 BEl wiley 2011
33.86 Be mainlib
14.89 {6~ mainlib
14.89 (& wiley 2011
33.86 BE! wiley 2011
24.58 BEI wiley 2011
24.58 Be replib
826 860 33.86 BEI wiley.2011
824 916 24.58 BEl wiley 2011

o 147 148

Sl RSI

863 895
860 888
860 888
854 889
851 866
839 875
839 842
839 842
833 866
831 865
830 864

‘OCD“QO-U‘A(‘P\)—“

mo—=0

281 327

148

39 ?1
51

#/3// TRUNG TAM \
[F3 (DjcH Vi PHAN TiCK) 2}
*\ THINGHIEM ’,‘./
A\ 70 B OB MINK /2
3 \” 10 CRI \‘l\l/iix")

RS A

by S

2HE Wb S

NL:9.99€2

13111969#4068 RT. 13.86
AV.158:244 878908 ,
9.11-9.63F: {0.0) +c El FUl

M3 [29.00-450.00} 100
50
(03
Q
(=
S 3
5 43
3 o 31
NL: 9.99E2 ‘q()
51863, RS| 895, repiib, Enfry# | >
19832, CAS# 487-68-3, S
Benzoldehyds. o
2,46-rimethyk- 2
50
-100
50

Benzaldehyde. 2
Formuia C10H120, MW 148, C
Mesitaldehyde

Raw data - Library entry

119 148
91 105

120 (149 189 281 327

100 150 200 250 300 350 400
m/z

Hinh P.13. Pho MS ciia miu tinh diu
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Pé tai nghién ciru khoa hoc ki thuat

Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

W —
>

— — 0 O™ O~y
- O

lw

215
896
882
877
874
866
865
865
865
864
858
854
852
56

70

RSI

931

900
890
881
880
872
870
870
869
869
862
863

868

Prob

44.88
44,88
44.88
44.88
44.88
44.88
44,88
44.88
9.13

44.88
44.88
44.88
5.89

Nan Library Name
1-Up wiley 2011
1-Ur wiley 2011
1-Un wiley 2011
1-UM wiley 2011
1-UM wiley 2011
1-Ur mainlib

1-Ur replib

1-Ur wiley 2011
E-1} mainlib
1-U wiley 2011
1-Ur replib

1-Ur replib

1-NC wiley 2011

4
3
|

982

NL:9.99€2

S1915, R51931. wiley 2011,
Eniry# 55919, CAS# 112-42-5,
1-UNDECANO®

THI NGHIEM

A\ 1080 caf MING /8
Qe

PHE W6 S

6944159 RT: 1417 AV:

8 70
3l
£ 56
o
=
3
20
]
2
°
[7}
o
-50
-100
50

JNDECANOL
formula C11H240, MW AS# 112-42-5, Enfry# 55919
UNDECAN-1-OL

Raw data - Library entry

84
126

148 154 281

150 200 250 300

m/z

350 400

Hinh P.14. Phé MS ciia miu tinh dau

442
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Pé tai nghién ciru khoa hoc ki thuat

Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

Hit S| RSl Prob Nan ,- SN Benzaldehyde, 2.4,5-imethyi-
1 905 908 52.71 Ben: / ’muN;: :::‘Cli\ Formula C10H120, MW 148, CAS# 5779-72-6, Enfry# 108426
2 891 894 52.71 BEN. wiley 2011 tH °“T“"Vl°w"m;‘" Wi Duraldehyde
3 890 893 5271 8en: repiib '\ e o v M) o
4 889 893 30.35 Ben: mainiib v &
5 882 922 52.71 BEN. wiley 2011 2
6 882 884 30.35 BEN: wiley2011
7 873 876 30.35 Ben: replib
8 857 840 30.35 BEN. wiley 2011
9 857 860 30.35 BEN: wiley 2011
10 847 851 30.35 BEN. wiley 2011
11 841 932 6.29 BEN. wiley 2011
12 840 845 30.35 BEN. wiley 2011
13 833 924 5271 BEN. wiley 2011
3 Wuﬁ ’ :*;lj:;f“m T Raw data - Library entry
AV: 1 5B:244 8.78-9.08 ,
90 o 9.11-9.63F: (0.0} +c €l Fub
ms [29.00-450.00] 100
80 "1
70 _,j
‘
P -
50 o
91 50
40
7 8 91 105 L2
5 77 148
51 149 °
e [ e 51 65 120|149
L4dd 3 150 -2 o}
o= NL:9.99E2 P
e 51908, RSI 908, mainio. >
Entry# 108426, CAS# =
90 5779-72-6, B@nzaldehyde, %
2.4.5-fimethyl- I3
80 148
70 _50
&0
119
0]
2 -100 ’
9
iy 49 Tl i T
i < 50 100 150 200 250 300 350 400
2 100 200 300 400 m/Z

Hinh P.15. Pho MS ciia miu tinh dau

449
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Pé tai nghién ciru khoa hoc ki thuat

Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

L

Sl RSl Prob Nan Library Name
956 974 54.13 Dod replib
944 952 54.13 DOL wiley 2011
906 911 11.01 CYC wiley 2011
905 911 11.01 Cyc replib
904 937 10.16 TETR wiley 2011
898 901 54.13 DOL wiley 2011
897 913 10.16 Tetrc replic
896 911 54,13 DOL wiley 2011
895 898 54.13 Dod replib
895 898 54,13 DOL wiley 2011
895 898 54.13 DOL wiley 2011
892 972 54.13 DOL wiley 2011
891 895 54.13 Dod mainlib

om'wmmnur\)#‘

[ARS BN el

100 200 300 400

12-54-9, Entry# 1006

A
I'oan(jTAM

Formula C12H240, MW
* ¢
) (‘,vca VU PHAN TICH

S\ TuiNGHIEM
A\ TP.60 CRI .\ll.\l.l 5

NL:9.99€2 ’ =i

G S Raw data - Library entry
14.50 AV: | F: {0.0)

+c Bl Full ms

[29.00-450.00) 100

50

82
3 8%y

40 a8 140 166

NL: 9.99E2
51956, RSI 974,

Dodeccnal

Relative Abundance
o
;
f
k

-100

50 100 150 200 250 300 350 400
m/z

Hinh P.16. Pho MS ciia miu tinh dau
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Pé tai nghién ciru khoa hoc ki thuat Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

F:\RMN\2013113111969

13111969 #4372 RT: 14.90 AV: 1
P: {0,0} + ¢ El Full ms [29.00-450.00]
100~ b s
o5’
85-

83.18

Relative Abundance
(41
e

S@1.15

153 96.22
103
o721 13825 :
148.22 182.28 204.32 227.98  +279.79 311.16 36220  401.13 428.07

50 100 150 200 250 300 350 400
miz :

Hinh P.17. Phé MS ctia miu tinh dau
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Pé tai nghién ciru khoa hoc ki thuat

Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

Hit §l RSl Prob Nan Library Name
Yo $E:.918 31.25 2-D¢ mainlib
2 908 914 31.25 2-DC wiley 2011
3 887 892 31.25 2-DC wiley 2011
4 887 892 10.47 2-D¢ mainiib
&) 885 891 9.65 2-DC wiley 2011
é 879 912 7.59 TRAI wiley 2011
Vi 873 947 596 3-DC wiley 2011
8 848 880 4.80 2-TR wiley 2011
9 861 869 3.48 2-Tri mainlib
10 861 849 4.80 2-TR wiley 2011
11 856 930 31.25 2-DC wiley 2011
12 855 894 480 2-TR wiley 2011
107 57 i . '\‘C:I:wfv:n.x}w-aus Rl
14.99-15.15 AV: 47 58: 450
07 41 16.07-16.66 . 16.71-17.65F: {0.0}
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Pé tai nghién ciru khoa hoc ki thuat

Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

Hit Sl
930
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929
924
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912
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Pé tai nghién ciru khoa hoc ki thuat

Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

Hit Sl RSI Prob
1o, 863 918 1267 2-IR wiley 2011
2 855 857 9.45 13- mainlip
30 851 882 1267 2-TR wiley 201}
4 849 851 7.43 cis-5 replio
5 848 851 7.14 9-Te mainlib
6 844 858 6.03 13-C replib
7 837 857 4.62 2-Tri mcinlib
8 836 855 12.67 2-TR wiley 2011
9 835 959 4.26 3-DC wiley 2011
10 834 841 409 9-Oc mainlb
11 834 841 409 9-Ot wiley 2011
12 834 840 4.09 8-He mainlib
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Pé tai nghién ciru khoa hoc ki thuat

Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

F:ARMN\2013113111969 11/8/2013 1:38:14 PM

13111960 #4749 RT: 16.78 AV: 1 $B’ 450 16.07-16.66 , 16.71-17.65 NL: 1.98f
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Pé tai nghién ciru khoa hoc ki thuat

Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

‘O@‘\l&(ﬂb(ﬁl\)—"}
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909 81.69 3A wiley 2011
878 \ wiley 2011
878, (&1 & : replib
877 wiley 2011
841 81.69 3A wiley 2011
875 81.69 Cc mainlib
918 81.69 3A wiley 2011
783 3.10 Cu mainlib
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799 2.06 1-p replib
704 0.81 1-f mainlib
161 -
ne
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109
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Pé tai nghién ciru khoa hoc ki thuat Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

/

4

i VIEN HAN LAM KHOA HOC VA CONG NGHE VIET NAM
lNPc VIEN Hoéh}goc SC_Aﬁ ':IO’Pt EHAT };HIEN NHIEN
ong Sinh hoc thwc nghiém
& Institute of Natural Products Chemistry (INPC)
Vietnam Academy of Science and Technology, Hanoi, Vietnam (VAST)
The Bioassay Lab.

18 Hoang Quéc Viét- Cau Gidy- Ha Noi- Viét Nam
Tel: 844-8361899; Fax: 844-7564390; Email: sinhocthucnghiem(@yahoo.com

Se: /TLKQ

PHIEU TRA LOI KET QUA
HOAT TINH KHANG VI SINH VAT KIEM DINH

(ANTIMICROBIAL ASSAY)
Nguoi giri miu: Lé Thi Hoang Yén
Dga chi : bH Cffm Tho 5
Somaugri  -: 01 mau . Loai mau: mau thd -

Ngay nhén miu: 29/10/2013 ~ Ngay tra két qud: 20/11/2013
PHUONG PHAP PHAN TiCH

Hoat tinh khang Vi sinh vat kiém dinh duoc tién hanh dé danh gi4 hoat

tinh khdng sinh clia cdc méu chiét duge thue hién trén céc phién vi lugng 96

. giéng (96-well microtiter plate) theo phu'o‘hg phdp hién dai cia Vander
Bergher va Vlietlinck (1991), va McKane, L., & Kandel (1996).

Cdc chiing vi sinh vdt kiém dinh:

-Vikhuén Gr (-):  Escherichia coli (ATCC 25922 )
Pseudomonas aeruginosa (ATCC 25923 )

- Vi khuén Gr (+): Bacillus subtillis (ATCC 27212 )
Staphylococcus aureus (ATCC12222)

- Nam sgi: Aspergillus niger (439)
Fusarium oxysporum (M42)

- NAm men: Candida albicans (ATCC 7754)

Saccharomyces cerevisiae (SH 20)

Page 1 of 3

Hinh P.23. Phiéu tra 1o két qua hoat tinh khang vi sinh vat kiém dinh
ciia miu tinh diu
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Pé tai nghién ciru khoa hoc ki thuat

Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

-
7 j
Chiing duong tinh:
+ Streptomycin cho vi khudn Gr(+)
/ + Penicillin cho vi khudn Gr(-)
+ Nystatin hodc Amphotericin B cho ndm soi va ndm men. ~
Khang sinh pha trong DMS010% véi néng do thich hop: Streptomyein:
4mM; Penicillin: 50mM; Nystatin: 4mM
Chirng dm tinh:
Vi sinh vat kiém dinh khong tron khdng sinh va chat thir
Moéi truong nuéi cdy vi sinh vit:
- Moi trudng duy tri va bio ton giong: Saboraud Dextrose Broth (SDB-
Sigma) cho ndm men va ndm mdc. Trypcase Soya Broth (TSB-Sigma) cho vi
khudn.
- Méi truong th1 nghlem Eugon Broth (leco My) cho vi khuén,
Mycophil (Difco, M§) cho nﬁm
Tién hanh thi nghiém: y
- Céc chiing ki€m dinh dugc hoat hod va pha loang t6i néng d6 0,5 don vi
Mc Fland r6i tién hanh thi nghiem. 2
VIEN
- Céc phién thi nghiém trong ti &m 37°C/24 gid cho vi khuan va 30°C/48 ;lﬂ % f(‘;c
gio d6i vdi ndm soi va ndm men. 10P CHi
N NHIE
Tinh két qui . \[Jt/‘N

Noéng dé ike ché (6i thiéu (MIC-Minimum Inhibitory concentration) ciia mau:

Céc miu duge pha lodng theo cdc thang néng do thap dén, tir (5- 10)
thang néng do dé tinh gid tri néng do t6i thidu ‘ma & d6 vi sinh vat bi tic ché
phét trién gén nhu hoan toan.

Mau tho c6 MIC < 200pug/ml; mdu tinh ¢6 MIC < 50ug/ml la c6
hoat tinh.

Nong dé vrc ché 50% vi sinh vdt (ICsq) ciia méu c6 hoat tinh

Céc méu c6 hoat tinh duge pha lodng theo 10 thang nodng do. Gid tri

ICsq dugc xac dinh b?mg chuong trinh Table curve theo thang gia tri logarit

ctia dudng cong phat trién ctia vi sinh vat va ndng dé chit thir dé tinh gid tri
IC50.
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Pé tai nghién ciru khoa hoc ki thuat

Trich ly tinh dau tir 14 ngd gai (Eryngium foetidum L)

~

KET QUA THU NGHIEM
Nong d irc ché t6i thibu (MIC: pg/ml)
A - — e
ST | Ky higu Nosg Vi khuin Gr(-) Vi khuén Gr(+) Nim méc Nim men e b
. | @6 miu . 5
* S i E. P, B. S. A F. S. C.
il 3 ; ! S ] B A ;
coli | aeruginosa | subtillis | aureus niger | oxysporum | cerevisiae | albicans
1 NGO1 200 -) 200 200 200 50 200 100 50 Khang 7 VSVKb
Xdc nhan cia Vién Tru&ng phong Ngudi doc két qua
/ Z 0 PHO, I{N TRUONG
7 V D\ %7
= D df’ . S%
(, CAC HOP G ’
\ s \THIEN NHIEN /.; ) ; K
\\‘ —ay PGS.TS. Lé Mai Huong TS. Tran Thi Nhu Hing
Nguyén Manh Cudng
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Hinh P.24. Két qua thir nghiém hoat tinh khang vi sinh vat kiém dinh

cua mau tinh dau
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