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MO PAU

1. Tinh cép thiét ciia d@ tai

C& thao duoc, hop chat thi@ nhi@ cAhoat thih sinh hoc hién nay dang dugc quan
tam sir dung trong y hoc, thuc pham, my pham, néng nghiép... Rau mé&(Centella asiatica
(L.) Urb) thudc ho Hoa tén lalod rau, lod thao dugc duoc biét dén cot& dung ting cuong
tr inhg, hd tro dé diéu tri bénh ngodi da, giai doc gan, cGhoat t iih chéng oxy héa cao... CO
nhiéu dic tinh nhu vay lanho rau macdcehira c& hop chat héa hoc té& dung tét dbi véi co
thé, trong d6 cac polyphenol, chlorophyll vadan xuat cia ching ciing ddng quan tam.

D3 c6 nhidu nghié ciu cho thay, viée con ngudi sir dung c& thuc pham, thao duoc
giau polyphenol, chlorophyll tét cho sicc khoe, cOté& dung giam nguy co mac bénh tat,
phéng ngira bénh ung thu, kéo dai tudi tho... Cac dic tmh sinh hoc valoi £h cua polyphenol,
chlorophyll d6i véi sac khoe con ngudi di dugc thé gidi quan tam nghi ciu vasan xuat
c& san pham cohoat chat chéng oxy hé nham mang lai sirc khoe cho con ngudi. Trong d6
huéng nghié ciu trong linh vuc cég nghé thuc pham vé san xuat c& thuc pham giau
polyphenol, chlorophyll cGhoat tmh chéng oxy hé nham dem lai lgi ©h cho stc khoe con
ngudi dugc khuyén kh €h vaconhiéu tiém nang.

T 1y do d6 to6i thuc hién dé ta luan &: “Nghién citu thu nhdn polyphenol,
chlorophyll tir rau ma thia (Centella asiatica (L.) Urb) va itng dung trong dé uéng”.

2. Muc tiéi cia luan &n

X& dyng duoc quy trih thu nhan polyphenol, chlorophyll cGhoat t®h chéng oxy
héa tir rau math (Centella asiatica (L.) Urb) tréng tai Nha Trang - Khénh Héa vatao duoc
bot rau masay phun chira c& hop chat polyphenol, chlorophyll céhoat t fih chéng oxy héa
tir rau math® nham dinh hudng tng dung trong dd udng thay thé cho c& san pham nudéc
udng rau matruyén thng.

3. Pdi twong nghié ciu

Nguyén liéu nghié ciu chiét tach polyphenol, chlorophyll céhoat tmh chéng oxy héa
larau math (Centella Asiatica (L.)), thu thap ngau nhié tir ruong rau magé giai doan 75
ngay tuoi.

Dich chiét rau math® ¢ diéu kién ti wu languyé liéu dung dé nghié cau say phun
tao bot rau méachta polyphenol, chlorophyll cGhoat t ih chéng oxy héa.
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4. Pham vi nghién ciru

Nghié citu xdc dinh diéu kién t6i wu cho qud trinh tach chiét polyphenol, chlorophyll
cOhogt t iih chong oxy héa tir rau matrong tei Nha Trang - Khénh Hes;

Nghi@ citu xdc dinh diéu Kién téi wu cho qud trinh sdy phun tgo bét rau méchiza
polyphenol, chlorophyll cé&hoat t iih chong oxy héa;

Nghién cizu bdo quan bt rau méchiza polyphenol, chlorophyll cdhogt tfih chéng oxy

pe

h&a.
5. Phwong phap nghié cau

Pé nghié ctu thu nhan polyphenol, chlorophyll c6 hoat tinh chéng oxy héa tir rau méa
th® (Centella asiatica (L.) Urb), luan & da sir dung cac phuong phép nghién ctiu ti@& chuan
cua thé gi¢i vaviét Nam, costr dung c& phan mém xur Iysd liéu, phan mém tdi uu hoa uy th
nham dam bao két qua th inghiém c6 do tin cay cao.

6. Két cdu caa luan &n

Luan & gom 165 trang, trong d6 25 trang tong quan, 28 trang phwong phap nghién
ctu, 91 trang két qua nghién cau, 2 trang két luan vakién nghi, 20 bang s liéu, 88 hnh, 184
tai liéu tham khao (tiéng Viét 20 tai liéu, tiéng Anh 164 ta liéu) valo trang phu luc.

CHUONG 1. TONG QUAN TAI LIEU
1.1. Giéi thiéu vé rau ma th, polyphenol, chlorophyll va hoat tinh chong oxy héa

Rau mathm voi té khoa hoc laCentella Asiatica (L.) Urb. (Hoac Hydrocotyle
asiatica (L.) Urb.). Lo& n&y conhiéu hop chat héa hoc cAhoat th tét, trong d6 co nhiéu
c& polyphenol ton tai ¢ hai nhén flavonoid vaacid phenolic; co c& chlorophyll A va
chlorophyll B. CCng véi c& hoat chat tré@, rau méath® conhiéu hoat t ih nhu: bao vé té bo
da, ni@én mac da d&y, té b&p than kinh; 12am giam phd trién khdi u, giam nguy co va diéu tri
béh tiéu duong, giam ung thu gan, ung thu va, c6 hoat t h khéng vi sinh vat, hoat t fih
chéng oxy ha...

Viéc nghié ciu nham thu hdi c& polyphenol, chlorophyll cdhoat tmh chéng oxy
héa tir rau ma thia dé st dung noé trong céac linh vuc néi chung va linh vuc thyc pham nG
riég laphthop vai nhu cau cudc sbng hié nay.
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1.2. Chiét t&ch polyphenol, chlorophyll

Dé chiét polyphenol, chlorophyll cothé sir dung nguyén Iyschiét Ran - Long. Trong qu&
trinh chiét cling phai xem xét do phan cuc, ban chat hé hoc cia cac di twong can chiét dé
chon dung m@ chiét phtihop, cu thé nguoi ta thuong sir dung cac dung mdi c6 d6 phén cuc
cao dé chiét nhu: methanol, ethanol, acetone...

Vaquatrih chiét ciing xét dén c& yéu té tac dong nhu: nhiét do, thoi gian, ty 1é
DM/NL, pH... Bé& canh d6, qua trinh chiét ciing cAthé st dung c& yéu té vat Iy dé hd trg
nhu: séng siéu 4m, vi song, dién trudng, &p suit thay tinh...

1.3. Siy phun tao bdt rau ma chira polyphenol, chlorophyll

Say phun laquatrh khir nuéc trong c& giot chat long di duoc 1am phan tén véi k Th
thuéc rat nho trong dong khong khi néng va thu dugc bot ¢ dang hat min, kho. Bé thuc hién
k¥ thuat nay, nguoi ta dich h& nguyén liéu, phun dich nguyén liéu thanh c& hat nho trong
moi trudng nhiét do cao dé t&h vasiy kho chat kh@ chuyén ching vé dang bot nhanh
chéng nho mé& siy phun. K thuat say phun tao né dién t h bé mit 16n dudi dang c& giot
chat long rat nho, min théng qua quatrih phén ta héa dich say trong buong say, cho san
pham dang hat bot vahh cau.

Dé c6 duoc bot rau macdehat luong, c6 dic thh Iyhda tt thithiét bi sy phun phai
dam bao cac dic tmh k§ thuat, phai chon k¥ thuat va diéu kién say phun phCihop. Chat
lwgng san pham bot cua ky thuat siy phun phu thuoc vao chat mang, c& diéu kién say gom:
nong do dich sy, nhiét do khong khi dau vao va dau ra, luu luong déng cap liéu, luu luong
khi nén, luu luong kh 1kh@ loai co cau phun vatdc do phun...

1.4. Mt s6 nghién ctru ing dung polyphenol, chlorophyll

C& hop chat polyphenol duoc wng dung nhiéu trong linh vuc céng nghé thuc pham
do ching lanhiing chat hoat dong giit vai trocha dao quyét dinh dén huwong vi, mau sic cia
san pham thuc pham; tham gia v& c& quatrih tao ra c& ciu tir thom méi, tao n@ mi
thom dic biét cho thuc pham; ciing dwoc quan tam nhiéu trong linh vuc d6 udng cAdngudn
gdc tir thuc vat viching cohoat t h chdng oxy héa, dic biét cac phenolics dugc coi lachat
chéng oxy héa manh mé. Ngoai ra, polyphenol con duoc ung dung nhiéu trong linh vuc y
hoc ¢b truyén, y hoc hién dai dé hd trg déu tri bénh.

Chlorophyll I&phu gia thuc pham duogc st dung tao mau xanh laty nhié cho c& loai
thuc pham nhu banh, keo, gia vi, nuéc giai khé,... dCng san xuat c& thuc pham cAchic
nang cO chlorophyll nhu nudc udng, vié udng diép luc t6... Chlorophyll ciing 1a c& ché
phdm my pham cOt& dung chdng oxy hé, thue khir mui co thé, 1am giam hoi miéng, hoi
nach, hoi chan; kem dudng da, méat na lam dep da, xa phong, kem danh rang...



CHUONG 2: NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. NGUYEN VAT LIEU

Rau mathm (Centella asiatica (L), Urban), thuoc gidi Plantae, bd Apiales, ho
Apiaceae, phén ho Mackinlayoideae vachi Centella moc tai Nha Trang - Khah HG.

2.2. PHUONG PHAP NGHIEN CUU

2.2.1. So' @b thi nghi¢m tong quat

Rau mathm . ~ s e A
(Centella asiatica (L.) Urb) kg Binh danh lod bang ky thuat gen DNA
Xac dinh mot s chat cohoat t fih sinh hoc
Xac dinh thanh phan sinh héa co ban
: — Xéac dinh ham lugng polyphenol, chlorophyll va
Xac dinh tudi thu hoach hoat thh chong oxy h& theo thoi gian thu
hoach
- Xac dinh: c&h thtc chiét, dung mé&, nong do
Nahié ciu chiét ro S dung mQ@, nhiét do, thoi _glan vaty I¢ D‘M/NL
- Toi uu cong doan chiét theo mG hmh Box-
Behnken
Dich chiét

- Xéc dinh: chat mang, toc do dia phun, ndng
d6 chat mang, & suat kh Inén, nhiét d6 say

- T61 uu hoa cong doan say phun theo mé&hhh
Box-Behnken

A 4

Nghié ciru say phun

y banh gia dac tmh bot: do tan, kich thudc bot,
Bot rau ma chi s6 da phan tan, dac t mh nhiét
Xéc dinh céng thirc bot d6 udng rau ma

Thoi gian bao quan: nhiét do phong va diéu

Nahié ctu bao auan It
kién lanh

Hh 2.1. So' d6 th inghiém tong qué
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Mau rau math duoc xu Iy sdy kh@ nghién nho thanh bot va luu trir. Sau d6 mau
dugc phan tth, danh gia c& th&nh phan dinh dudng co ban, ham luong polyphenol,
chlorophyll vahoat t fih chéng oxy héa.

QuaAtrih t&h chiét s& khao s& c& yéu td anh huong dén thu nhan hop chat
polyphenol, chlorophyll céhoat tfh chéng oxy hé tir rau math®; géom c& yéu té anh
huong dén quatrih chiét: phuong thie chiét, dung mé chiét, nhiét do chiét, thoi gian chiét,
ty 16 DM/NL, ndng d6 dung md, pH dung dich chiét. Dich chiét sau d6 duoc nghién ctru siy
phun tao bét, xac dinh c& dic t ih vachat lugng thu bot rau math .

2.2.2. Phwong phap dinh danh, xir Iy miu va phan tich héa hoc

- Dinh danh rau ma thia duoc thuc hién t&h chiét DNA tong sé dua tré quy trih
CTAB co ban cua Kurt Weising cOcai tién, giai trinh ty gen theo phuong phap Sanger va
két qua giai trh tu duoc hiéu chinh bang phan mém BioEdit version 7.2.6.1.

- Xtr Iy mau duge thuc hién theo Gunathilake vacCs, (2002).

- X4c dinh d6 4m cua rau math® theo Duoc dién Viét Nam V, tap 2 (phu luc 9.6;
PL203).

- Xac dinh ham luong tro todn phan caa rau ma thia theo Duoc dién Viét Nam V, tap
2 (phu luc 9.8; PL204).

- Pinh lugng hoat t®h chéng oxy hé tong theo Prieto vacong su (1999) véi chat
chuan I&acid ascorbic vado d6 hap thu quang bing mé& quang phé UV-VIS & budc séng
695nm.

- Pinh luong hoat t mh khir sat theo Zhu vacong su véi chat chuan lasat (11) sunphat
FeSO4 (2002) va do d6 hap thu quang bang m&y quang pho UV-VIS & budc séng 655 nm.

- Xéc dinh hoat t®h bat goc ty do DPPH theo Brand-Williams vacong su (1995) va
do d6 hap thu quang tré& m& quang phdé UV-VIS & budc séng 517nm.

- Binh lugng polyphenol theo phuong phap Folin - Ciocalteu (Singleton vaCs, 1999)
véi acid gallic lachat chuan vado do hap thu quang tré& mé& quang phé UV-VIS & budc
sang 755 nm.

- Binh lugng chlorophyll theo Lichtenthaler H. K. (1987) dung méi ethanol 95%, do
d6 hap thu cua dich chiét bang m&y quang phd UV-VIS & budc séng 664 nm vas48 nm.
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- Xac dinh d6 tan cua bot say phun thuc hién theo Duoc dién Viét Nam V, (2017).

- X4c dinh duong k Bih hat trung bhh vachi s6 phan tan duoc do bang ky thuat tén xa
anh sang dong (DLS: Dynamic Light Scattering) theo ti@& chuan 1SO 22412 (2008)
(Technical Committee ISO/TC 24, 2017).

- Phé& t£h nhiét vi sai DSC (Differential scanning calorimetry) duoc thuc hién bang
thiét bi phan tich nhiét quét vi sai bu ning luong DSC-60, Shimadzu, Nhat.

- X4c dinh ham luong va thanh phan kim loai: Xac dinh thuy ngan (Hg) theo QCVN
8-2: 2011/BYT, xac dinh Cadmi (Cd) theo QCVN 8-2: 2011/BYT, xac dinh chi (Pb) theo
QCVN 8-2: 2011/BYT va xac dinh Arsen (As) theo QCVN 8-2: 2011/BYT.

2.2.3. Phuwong phap phéan tich vi sinh vat

- Xac dinh Salmonella theo QCVN 8-3: 2012/BYT

- Xac dinh Escherichia coli theo QCVN 8-3: 2012/BYT
2.3. PHUONG PHAP XU LY SO LIEU

S6 liéu thuce nghiém duoc thu nhan bang phuong phap théng k& Mai th inghiém dwoc
tién hanh 3 1an, mdi lan 3 mau vakét qua latrung bhh cong cua c& lan th inghiém. T fih todn,
vé do thi, xur Iykét qua, phan tich phuong sai ANOVA, kiém tra sy kh& biét bang phan mém
Minitab 18.0 vaphan t €h dix liéu, thiét ké téi wu héa bang phan mém Design Expert 12.0.



CHUONG 3: KET QUA NGHIEN CUU VA THAO LUAN

3.1. PINH DANH VA PHAN TiCH MOT SO THANH PHAN HOA HOC CHU YEU CUA
RAUMATHRA

3.1.1. Pinh danh rau math'a

Mau rau mé duoc thuc hién tach chiét DNA theo quy trinh CTAB I, quy trih cOcai
bié trong viéc bd sung SDS vao thanh phan dém phén lap. Tién hanh t&h vanhan ban 02
gene matK valTS1-5.8S-1TS2. Tét ca cac san pham cua quatrmh nhan ban bang phan tng
PCR véi mdi dic hiéu co dugc tir c& DNA tach chiét tir mau duoc giai trinh tu thu duoc Két
qua doc trinh ty gene ctia doan matK va doan 5.8S rDNA. Két qua cho thdy c& trih tu thu
dugc cua mau nghi@ ciu cO mic d6 twong ddng cao véi c& trinh tu cia ving matK
(98,44%- 98,76%) vavcing ITS (98,21-100%) cua lod Centella asiatica cOsan tré NCBI.
Vay mau nghié& cau thuoc lod rau ma thm (Centella asiatica (L.) Urban),
lan co s6 cho nghié cuu.

3.1.2. Phan tich mt s6 thanh phin hoéa hoc chii yéu clia rau ma thia

Phan t £h cho thiy ham luong polyphenol, chlorophyll vatriterpenoid cotrong rau ma
th® moc tai Khanh Hoa cao hon so véi cing lodl tai mot s6 qudc gia co ctng b nhu
Malaysia, An d6 va ciing cao hon mot so lod rau makh& moc tai Khanh Hoa nhu
Hydrocotyle verticillata Thunb., Hydrocotyle javanica Thunb. Ngoa ra, rau math® moc tai
Khanh Hoa ciing chira rit nhiéu c& thanh phan dinh dudng nhu: protein, chit béo,
carbohydrate, c& vitamin vac& khoéng chat (bang 3.1).

Bang 3.1. C& thanh phan quang héa va dinh dudng cia rau math

Thanh phan héa hoc Pon vi Ham hrong
Polyphenol mg acid galic/g kh& 13,56 +£0,20
Chlorophyll mg/g khd 4,73 0,03
Triterpenoid mg acid oleanolic/g kh& 5,90 +0,02
Protein 9/100g kh& 11,3240,12
Chit bé g/100g kh& 3,1540,01
Carbohydrate 9/100g kh& 28,4240,02
Chéat xo 9/100g kho 42,800,12
Khoang 9/100g kho 3,6240,09

3.1.3. Xac dinh thoi gian thu hoach rau ma

Thoi gian thu hoach rau math® c¢6 anh huong dén ham luong polyphenol va
chlorophyll cua n6. Hon nira, nghién ctru cling cho thay c6 tuong quan kha manh gitra ham
lugng polyphenol, chlorophyll véi c& loai hoat t mh chong oxy héa.
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Thot gian thu hoach rau m,éth‘n anh hudng dén ham luong polyphenol, chlorophyll
vaca hoat t nh chong oxy h@, két qua dugc thé hién tré hmh 3.1+3.3.
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Qua phén tTh cho thdy thei gian thu hogch thEh hop cho rau math®m ding 12m
nguyén liéu thu nhgn polyphenol, chlorophyll co hogt t mh sinh hoc 1a75 ng&y.
3.2. NGHIEN CUU TACH CHIET POLYPHENOL VA CHLOROPHYLL TU RAU MA
THR
3.2.1. Yéu t6 anh huéng dén qua trinh chiét tich polyphenol, chlorophyll cé hoat tinh

chong oxy hoa tir rau ma thia

- Phuwong thire vadung m@& chiét: Két qua nghién ctru cho thiy phuong thire chiét co
hd tro song siéu Am cho ham luong polyphenol, chlorophyll, hoat tinh chdng oxy hoéa téng
va hoat tinh khir sit cao hon so v&i phuong thie chiét hdi lwu va ngam chiét. V& dung méi
chiét, qua trinh khao sat bang cac dung moi c6 do phan cuc khac nhau cho thidy dung m&
ethanol cho ham luong polyphenol, chlorophyll va céc hoat tinh chong oxy hoa cao, lalua
chon phu hop dé chiét cac hop chat polyphenol, chlorophyll ¢é hoat tinh chdng oxy hoa tir
rau math n.

- Néng dg dung m&: Ham luong polyphenol, chlorophyll vac& hoat t ih chdng oxy
héa cua dich chiét thay doi theo nong do dung mé ethanol tir 75+99,5(%). Nong do ethanol
trong quatrih chiét polyphenol va chlorophyll cho ham lwgng cao nhét lan luot 1295% va
85%; cho hoat t®h chong oxy héa téng vanhoat tmh khir st cao nhét lan luot 1295% va
90%.

Két qua nghié ctru da chon nong d6 cua dung mdé ethanol 1295% phtihop dé lya
chon chiét c& hop chat polyphenol, chlorophyll cAhoat t fih chong oxy héa tir rau math .

- Xdc dinh nhiét dg chiét: Nhiét do chiét ciing co tac dong manh dén ham lugng
polyphenol, chlorophyll vahoat t®ih chong oxy héa tong, hoat tmh khir sat caa dich chiét,
ching bién d6i thay doi nhiét do chiét tir 3080 (°C).

Két qua nghié ciu da chon duoc nhiét do chiét 60°C laphtihop dé chiét c& hop
chat polyphenol, chlorophyll cAhoat t fih chéng oxy héa tir rau méath .

- Xadc dinh thoi gian chiét: Qua két qua nghién ctru cho thay ham lwong polyphenol,
chlorophyll vahoat t ©ih chéng oxy héa tong, hoat t ®ih khir st cua dich chiét & c& nhiét do
chiét kh& nhau cOsy kh& biét mang y nghia thong ké&(p<0,05), ching bién dbi theo thoi
gian chiét tir 30+180 (pht).

Két qua nghié ctru da chon thoi gian chiét 90 phit [&phthop dé chiét c& hop chit
polyphenol, chlorophyll céGhoat t iih chdng oxy héa tir rau méath .



- Xdc dinh ty 16 DM/NL: Két qua nghién ciru cho thay, trong khoang ty 16 DM/NL tir
10/1 dén 50/1 (ml/g), tai ty 16 DM/NL 50/1 ml/g thi dich chiét thu dwgc c6 ham luong
polyphenol, ham luong chlorophyll va hoat tinh sinh hoc cao nhat. Khi tiép tuc ting ty 1¢
DM/NL tré& 50/1 ml/g thi dich chiét thu duwoc c6 ham luong polyphenol, ham luong
chlorophyll va hoat tinh sinh hoc ting khong dang ké.

Tir c& két qua phén tTh tré cho thay ty 16 DM/NL 1&50/1 ml/g laphChop dé chiét
c& hop chit polyphenol, chlorophyll céhoat t ih chdng oxy héa tir rau méth .

3.2.2. T6i wu hoéa qua trinh chiét tach polyphenol va chlorophyll tir cdy rau ma

- Xdc dinh mé hinh héi quy: Mién nghié ctu cua c& yéu té tac dong xac dinh trong
quatrih chiét xoay quanh diém phtihop, cu thé: Nhiét d6 (Xi: 40-80°C, 3:=20), thoi gian
(X2: 30-150 phtt, 5,=60) vaty lé DM/NL (Xa: 30/1-70/1 ml/g, 85=20). T6i wru héa dugc bd
tr itheo m&h mh mat dap tng Box-Behnken véi ham muc ti@& IaHam luong polyphenol Y1
(mg acid galic/g khé, ham lugng chlorophyll Y2 (mg/g kh® vahoat t®h chong oxy héa
tong Y3 (mg acid ascorbic/g chat khd.

Phuong trinh hoi quy cta ham lugng polyphenol: Y1 = 19,74 + 1,57X1 + 1,53X, +
1,19X3 + 0,69X1X2 +1,1X1X3 — 0,69X2X3 — 6,83X12 — 6,46X2% — 6,48X3?

Phuong trinh hdi quy caa ham luong chlorophyll: Y2 = 7,66 + 0,94X; + 0,43X; +
0,61X3 +0,38X1 X2 + 0,14X1 X3 — 0,11X>X3 — 2,05X12 — 2,09X,2 — 2,68X32

Phuong trinh hdi quy cua hoat t®h chéng oxy héa tong: Ys = 14,45 + 0,39X; +
0,88X5 + 0,70X3 +0,81X1 X + 1,48X1X3 - 0,45XX3 — 4,28X12 — 4,69X,% — 5,48 X 32

- Xdc dinh théng sé toi wu: Giai cac phuong trinh hoi quy xac dinh duoc gidtri téi wu
ctia c& bién (X1, X2 vaXs). Dir lidu duoc tmih todn tré& phan mém Design Expert 12 vat nh
todn trong lap cé& mit dap ang dé tim diém tdi wu tién doan voi nhiét do Xi (62,92°C), thoi
gian Xz (96,74 pht) vaty I¢ DM/NL X3 (51,95/1 ml/g) vac& ham muc tiéu tién doan véi
ham luong polyphenol Y1 (19,99 mg acid galic/g chat khé), ham lugng chlorophyll Y2 (7,81
mg/g chat khd vahoat t fih chdng oxy héa téng Y3 (14,50 mg acid ascorbic/g chat khd).

Tién hanh thuc nghiém lip lai 3 1an ¢ diéu kién nhiét a6 X1 (63°C), thoi gian X2 (97
ph) vaty 1€ DM/NL X3 (52/1 ml/g) va xac dinh c& ham muc ti& thuc nghiém laham
luong polyphenol Y1 (19,1840,72 mg acid galic/g chat khé, ham luong chlorophyll Y-
(7,4540,16 mgl/g chat kh® vahoat t®h chéng oxy hé tong Ys (13,8140,31 mg acid
ascorbic/g chat kh®.

10



3.3. NGHIEN CUU SAY PHUN TAO BOT POLYPHENOL VA CHLOROPHYLL TU
RAUMATHRA

3.3.1. Xac dinh théng s6 qua trinh siy phun tao bdt rau ma chira polyphenol va
chlorophyll

- Xdc dinh logi chat mang:

QuaAtrmh sy st dung 3 loai chat mang kh& nhau (maltodextrin, dextrin vagum
arabic) dé thu bot rau méa Ham luong polyphenol, chlorophyll vacé& hoat t fih chong oxy
hd; d6 tan, kich thudc, trang thai va dic tmh nhiét cua bot rau maduoc tong hop trén c&
bang 3.2, 3.3 va3.4.

Bang 3.2. P tan vatrang th& ciaa bgt rau ma

- ~ . g ‘. Kiéu bao phi cia chat
Loai bt Do tan Mau sac, trang thai P
. . . . mang
Bot rau mavai chat DE tan Mau xanh tuoi sang Bao phu hoat chit vao
mang gum arabic Bot min, toi xop gitra hat
Bot rau mavai chét DE tan Mau xanh hoi dam Bao phii va hoat chat nim
mang dextrin cla Bot tho, toi xép trong thanh hat
Bot rau mavéi chat D& tan Mau xanh hoi dam, t6i mau | Hoat chat lién két bé mat
mang maltodextrin cla Bot thd, von nhe thanh hat

Bang 3.3. Kich thwéc va d da phan tan cia bt rau ma

Ham Hoat tnh _ K Th
lrgng | Ham lugng | chéng oxy Hkoh?é E;th thwéc Chi s
Loai bot polyphenol | chlorophyll | hdéatong m hat trung | da phan
(mg acid (mg/qg) (mg acid Feé 091 /9) bmh tén (Pdi)
galic/g) ascorbic/q) (nm)

Bot rau mavéi
chat mang gum 13.7240.31 | 4.14 40,14 | 10.62 40,38 | 32.96+1.16 157,8 0,517
arabic

Bot rau mavéi
chat mang dextrin
Bot rau mavéi
chat mang 10.3540.39 | 2.87 40,11 | 8.98 40,07 | 18.2940).22 278,5 0,756
maltodextrin

9.21#4).24 | 3.46 40,09 | 8.07 40,13 | 26.3740.28 | 318,5 0,662

Bing 3. 4. Két qua phan t Th nhiét vi sai caa bt rau ma

Nhiét d¢ (°C)

Loai bt Mat nude butg&/ lié |Ph& huy nhén chic | Phén huy phén
(Trm) két (Tq) (Tn) tir (Tp)

Khéng ding chat

132,94 180,11 256,85 va288,80 422
mang
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Chat mang lagum 94,05 ; 317,48 va375,35 549,33
arabic

Chét mang ladextrin 86,14 . 289.44 va415,68 549 01
Chat mang 1a 69,60 12803 | 282,99 va417,08 i
maltodextrin

Khi dtng chat mang gum arabic, bot rau machira ham lugng polyphenol, chlorophyll
cao; cOca hoat t mh chong oxy’hc'n cao, cOdo tan tot, cOkich thu6c hat nho, mau xanh tuoi
sang, bot 6 d6 min va do toi xop cao; comat do khoi va dé da phan tan cua hat ,I(')‘n hon khi
sur dung chat mang lamaltodextrin va dextrin. Ngoai ra, dac t mh nhiét cua nOtot nhu nhiét
ph& huy nhdn chuc (Th), nhiét phén huy phén ta (Tp) cao.

Né gum arabic l&chat mang phtihgp d¢ sdy phun thu nhan bot rau math® chia
polyphenol, chlorophyll cGhoat t mh chong oxy hé.

- Xdc dinh toc d6 dia phun:

~ Quatrmh say sir dung chat mang gum arabic, ham lwong chat mang sir dung cho dich
say 1100 g/l, & suat khinén 2 kg/cm?, nhiét @6 kh ivap 140°C, toc d6 dia phun bién dong
1 10.000, 15.000, 20.000 va 25.000 (v/p) va luu lugng nhap ligu 15 ml/p. Sau khi sy thu
duoc bot rau math ® vatien hanh dinh luong ham luong polyphenol, chlorophyll vaca hoat
tmh chong oxy h&. Két qua duoc thé hi¢n tré& hmh 3.4 va3s.b.
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= >
2 350 13.722 14282 [ 8.0 &
[l . @]
.2 =
ER:S 60 = 5
en ©10.0 4140 o 2
£°5 = 363 | 49 E
= g 2.9‘V = : g
£ E50 - 429 ‘ =
'<:“ 1950 = —a&— Polyphenol 20 &%
' —— Chlorophyll

o
o
o
o

10.000 15.000 20.000 25.000
Téc d6 dia phun (v/p)

Hh 3.4. Anh hwéng cia téc do dia phun dén ham lwgng polyphenol vachlorophyll
trong bot rau ma

30.00 40.0
32.96° 3467
296°

27+M -3

a
12.16/ 10,62
) 7.40¢

—=— Hoat tinh chéng oxy hoa tong

o

o

S
w
©
o

o
o
S

= N
o o
o o

Hoat tinh khtr st
(mg FeSO,/q)

tong
(mg acid ascorbic/g)

2.53d ’
0.00 —— Hoat tinh khur sat o0

10.000 15.000 20.000 25.000
Tbc d6 dia phun (v/p)

Hoat tinh chéng oxy hoa

Hhh 3.5. Anh hwéng ciia toc dd dia phun dén hoat t fih chéng oxy héa tong vahoat
tnh khir sat caa bgt rau ma
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Téc dia phun 20.000 v/p phu hop dé siy phun thu hdi bot ché pham polyphenol,
chlorophyll c&hoat tfih chdng oxy héa tir dich chiét rau math . Tai diéu kién sdy tré, bot
polyphenol, chlorophyll cGhoat tmih chéng oxy héa tir rau math® dé tan, kich thudc hat
trung binh (Z) 1a 133,5 nm, d6 da phén tan cua bot (PDI) 1&0,851; nhiét do mat nuéc hap thu
trong phén tir Tm ¢ 137,07°C, nhiét do dut g&y c& lié két cStrong thanh phan caa bot Ta &
153,06°C, nhiét d6 n&y cO sy phé hay c& nhdm chiac trong phan tir Tn ¢ 314,21°C va
433,27°C, nhiét d6 phén huy hoan toan c& phéan ta trong bot Tp ¢ 540,43°C.

- Xdc dinh néng do chdt mang

Quatrmh siy s dung chat mang gum arabic, ham luong chat mang sir dung cho DS
1&50, 75, 100, 125, 150 val75 (g/1), & suat kh iné 2 kg/cm?, nhiét do sy 140°C, toc do dia
phun 13 20.000 v/p va luu luong nhap liéu 15 ml/p. Sau khi say thu duoc ché pham dang bot
tién hanh dinh lwong ham lugng polyphenol, chlorophyll vac& hoat t h chong oxy héa, két
qua dugc trimh b&y 6 c& hmh 3.6 va3s.7.
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= 150 150 £
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- < 10. 1
= 0.0 0.0 = g’
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Hh 3.6. Anh hwéng cia ndng d6 gum arabic dén ham lwgng polyphenol va
chlorophyll trong bt rau ma
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Hh 3.7. Anh hwéng cia ndng dé gum arabic dén hoat t ih chéng oxy héa téng va
hoat t h khir st cia bdt rau ma
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Ham lwong chat mang 1&75 g/l 1aphthop dé sy phun thu héi bot ché pham
polyphenol, chlorophyll cAhoat t fih chéng oxy héa tir dich chiét rau math . Tai diéu kién
say tré, bot polyphenol, chlorophyll céhoat t fih chdng oxy héa tir rau méath dé tan, k €h
thudc hat trung bmh (Z) 12135,7 nm, do da phan tan cta bot (PDI) 1&0,657; nhiét do mat
nudc hap thu trong phén tir Tm ¢ 166,63°C, nhiét do phdn hay nhém chuc trong phan tir Tn &
309,24°C vanhiét d6 phé huy hoan toan c& phéan ta trong bot Tp ¢ 427,35°C.

- Xdc dinh nhiét dé say phun

Quatrmh say st dung chit mang gum arabic, ham lwong chat mang st dung cho dich
say 1a75 g/l, & suat khiné 2 kg/cm?, nhiét do say bién dong tir 120<200 (°C) véi budc
nhay 1420, toc do dia phun 13 20.000 v/p va luu lwong nhap liéu 15 ml/p. Sau khi siy thu
dugc ché pham dang bot tién hanh dinh lwong ham luong polyphenol, chlorophyll vacé
hoat t fih chdng oxy hé, két qua duoc trinh bdy ¢ c& hhh 3.8 va3.o.
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Hh 3.8. Anh hwéng cia nhiét do say dén ham lweng polyphenol vachlorophyll trong
bt rau ma
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Hhh 3.9. Anh hwéng caa nhiét dé siy dén hoat t ih chéng oxy héa téng vahoat t fih
khir sat cia bot rau ma
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Nhiét d6 kh Tvap 180°C IaphChop dé siy phun thu hdi bot ché pham polyphenol,
chlorophyll cAhoat tmih chong oxy héa tir dich chiét rau math . Tai diéu kién say tré, bot
polyphenol, chlorophyll cGhoat tmih chéng oxy héa tir rau math® dé tan, kich thudc hat
trung bhh (2) 1a173,9 nm, d6 da phén tan caa bot (PDI) 120,432; nhiét d6 mét nudc hap thu
trong phén tir Tm ¢ 164,89°C, nhiét do ph&n huy nhdn chac trong phén tir Tn & 264,94°C va
309,34°C va nhiét d6 phan huy hoan toan c& phéa tu trong bot Tp ¢ 433,03°C.

- Xdc dinh dp sudt khi nén

Quéatrmh say st dung chit mang gum arabic, ham lwong chat mang st dung cho dich
say 1a75 g/l, & suat kh inén bién dong tir 1<5 (kg/cm?) véi budc nhay 1&l, nhiét do kh ivao
|&180°C, téc do dia phun 13 20.000 v/p va luu luwgng nhap liéu 15 ml/p. Sau khi siy thu duoc
ché pham dang bét tién hanh dinh luong ham lugng polyphenol, chlorophyll vac& hoat t fih
chng oxy hés, két qua dugc trinh bdy & c& hhh 3.10 vas.11.

30 N 15.0

25.43P 24.82°

icfo)

Ham luong polyphenol
(mg acid galic/
o
:l;

5.0

o
3
N
i
@
Ham lugng chlorophyll
(mg/g)

—a— Polyphenol —=— Chlorophyll

1 2 3 4 5
Ap suit khi nén (kg/cm?)

Hh 3.10. Anh hwéng cia &p suat khi nén dén ham lweng polyphenol vachlorophyll
trong bot rau ma

40.0 53.96° _ 57.072 60.0
—

48.42¢
_'_/ \15.02d

30.0 - T
40.0
32.1 21.712
2 18.65P

20.0

14.82¢ .
11.56¢ 13.45

N
o
o
Hoat tinh khtr sat

(mg FeSO,/q)

10.0 —=a— Hoat tinh chéng oxy hoa tong

Hoat tinh chdng oxy héa tong
(mg acid ascorbic/g)

—+— Hoat tinh khur sét
0.0 0.0
1 2 3 4 5
Ap suat khi nén (kg/cm?)

Hhh 3.11. Anh hwéng ciia &p suat khi nén dén hoat thh chéng oxy héa tong vahoat
tnh khir sat caa bgt rau ma

15



Ap suit kh inén 3 kg/cm? laphtihop dé siy phun thu héi bot ché pham polyphenol,
chlorophyll cAhoat tmih chong oxy héa tir dich chiét rau math . Tai diéu kién say tré, bot
polyphenol, chlorophyll cGhoat tmih chéng oxy héa tir rau math® dé tan, kich thudc hat
trung bhh (Z) 1a131,5 nm, d6 da phén tan caa bot (PDI) 1&0,437; nhiét d6 mét nudc hap thu
trong phén tor Tm & 156,75°C, nhiét d6 ph& huy nhdan chac trong phén tir T ¢ 306,78°C va
nhiét do phan hay hoan toan c& phén tir trong bot T, ¢ 424,62°C.

3.3.2. Téi wu héa qua trinh siy phun tao bét rau ma chira polyphenol vachlorophyll c

hoat tinh chdng oxy héa

- Xdc dinh mé hinh hoi quy: Mién nghié cau cua c& yéu té anh huong dén ham
luong polyphenol, chlorophyll cAhoat tmih chdng oxy héa trong bot siy xac dinh trong qua
trih siy phun quanh diém phthop, cu thé: chiat mang Xi: 50100 g/l, 8:=25), nhiét do sy
(X2: 160<200°C, 8,=20) vadp suit kh iné (Xs: 2-4 kg/cm?, 83=1,0). Ti wu hoa duoc bd tr T
theo mo hinh dap ung bé mat Box-Behnken véi ham myc ti& gém: Ham lugng polyphenol
Y1 (mg acid galic/g), ham lugng chlorophyll Y2 (mg/g) vahoat t h chong oxy héa tong Ys
(mg acid ascorbic/g).

Phuong trinh hdi quy cta ham lwong polyphenol: Y1 = 28,49 — 0,83X; — 1,68X2
+1,06X3 - 1,68X1X2 -0,76X1X3 — 2,18 X2X3— 7,35X12 — 7,65X2? — 5,33 X3

Phuong trinh héi quy cta ham luong chlorophyll: Y2 = 10,61 + 0,57X1 — 0,74Xz —
0,32X3 + 0,05X1X5 - 0,16X1 X3 + 0,13X>X3— 3,21 X% — 3,02X2%2 — 1,64 X32

Phuong trinh hoi quy cua hoat t®h chéng oxy héa tong: Yz = 19,42 — 2,38X; —
1,00X2 + 0,68X3 +1,16X1X> + 1,17X1 X3 - 0,67X2X3—5,43X12 — 3,26 X2 — 1,96 X532

- Xdc dinh théng sé toi wu: Giai c& phuong trinh hdi quy xac dinh dugc giatri téi uu
cua c& bién (X1, X2 vaXs). Dit liéu duoc t h todn tré& phan mém Design Expert 12 vat hh
to&n chap c& bé mat dap tng dé tim diém tbi wu tién doan véi ham lwong chat mang Xi
(73,34 g/l), nhiét d6 say X, (177,35°C) vaép suat kh iné Xs (3,07 kg/cm?) vacé ham muc
tiéu tién doan voi ham lugng polyphenol Y1 (28,66 mg acid galic/g), ham Iugng chlorophyll
Y2 (10,57 mg/g) vahoat t ih chdng oxy hé tong Ys (19,68 mg acid ascorbic/g).

Tién hanh thuc nghiém lap lai 3 1an ¢ diéu kién ham lwong chat mang Xi (73,0 g/l),
nhiét do say X, (177,0°C) vadp suat kh inén X3 (3,1 kg/cm?) va xac dinh c& ham muc tié
thyc nghiém 1a ham Iuwgng polyphenol Y: (28,15+1,13 mg acid galic/g), ham Iugng
chlorophyll Y2 (10,6240,27 mg/g) vahoat tmh chong oxy hé téng Y3 (19,4740,42 mg acid
ascorbic/g).
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3.3.3. Quy trinh siy phun tao bdt rau ma chira polyphenol, chlorophyll
3.3.3.1. Pé xuit quy trinh siy phun tao bt rau ma

Tir c& két qua nghié ctru duoc ¢ trén, dé xuat quy trih sy phun tao bot rau méath®
chira polyphenol vachlorophyll cohoat t ih chdng oxy héa véi c& théng s duoc trinh bdy
6 hmh 3.12.

Rau mathm
(Centella asiatica (L.))

Say kho
Chiét cohd trg séng siéi an
\4
Chiét té&h Dung m& ethanol 95%, nhiét do
ctter 63°C, thoi gian 97 phat vaty lé
| DM/NL 1&52/1 mi/g
Ba Loc Co dic cha khéng voi nhiét do
60°C, & suat chéa khéng 75mBar,
A 4 nhiét ngung tu 5°C
C6 dac Néng do chét kho dat duoc 1218°Bx
v Chat mang lagum arabic 73 g/I, nhiét
Say phun do6 say 177°C, & suat khiné 3,1
l kg/cm? vavan tbc dia phun 20.000 v/p
Bot rau ma

Hhh 3.12. Quy trhh siy phun tao bdt rau ma
3.3.3.2. Panh gia chit lwong bdt rau ma
Bot rau machta polyphenol vachlorophyll céhoat t fih chéng oxy héa tir cdy rau ma
th thu dugc ¢ didu kién sdy tdi wu c6 mau sic xanh tuoi sang; ¢ d6 min, do toi xdp cao.
Tién hanh soi hh dang cua bot dudi k ih hién vi ta thdy hoat chat dugc bao phu vao bén
trong boi chat gum arabic.

(

(d)
Hh 3.13. Anh chup bdt rau ma(a), hhh anh qua k fih hién vi soi néi (b) vak nh hién
vi dién tir quét (SEM) (c, d)
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Tai diéu kién sy tdi wu trén, bot rau machira polyphenol, chlorophyll c&hoat tmh
chdng oxy héa tir rau ma thia c6 dic diém dé tan, kich thudc hat trung bh (2) 1&137,6 nm,
d6 da phan tan cua bot (PDI) 180,627 va co d6 am 1&5,25%.

Z-Average (d.n

Size (d.nm): % Intensi
m) 76 Peak 1 3626 794
Pdl: 062 Peak 2: 2699 121

Intercept: 0.505 Peak 3: 4082 85

Result quality :

Size Distribution by Intensity
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Hh 3.14. Pho phén bé kich thwéc hat trung bhh, dd da phan tan vanhiét vi sai cia
bdt rau matai diéu kién téi wu
Hon nira, bot cOnhiét ¢6 mat nude hap thu trong phan tir Tm & 168,35°C, khéng co
peak thu nhiét T4 thé hién nhiét d6 cOsy dut g&y c& lié két cotrong thanh phan cua bot,
nhiét d6 ph& huy nhdn chac trong phén tir Tn ¢ 297,09°C vanhiét @6 phéan hay hoan toan
c& phén ti trong bot Tp ¢ 426,38°C.
Tién hanh phan tth c& chi ti@& hd hoc vavi sinh vat cho bot polyphenol va
chlorophyll cAhoat t ih chong oxy héa tir cAy rau mé thia dugc thu nhan duoc bang ky thuat
say phun ¢ diéu kién téi wu. Két qua kiém nghiém c& c& chi ti& héa hoc (Theo quy chuan
Viét Nam QCVN 8-2: 2011/BYT) vawi sinh vat (Theo quy chuan Viét Nam QCVN 8-3:
2012/BYT) cho thay bot rau méath® siy phun dat y&i cau vé c& chi ti& kim loai ning vawi
sinh theo quy dinh hién hanh cua Bo Y té vé gidi han tdi da 6 nhidm sinh hoc vahdé hoc
trong thuc pham.

Bang 3.5. Bang phé&n tth c& chi ti& hd hec vavi sinh vat cho bgt rau math m

STT | Chi ti& kiém nghiém Pon vi t hh Két qua

Chi ti@& hé hec
1 Asen (As) mg/kg 0,04
2 Cadimi (Cd) mg/kg KPH (MDL=0,2)
3 | Chi(Pb) mg/kg KPH (MDL=0,2)
4 Thuy ngéan (Hg) mg/kg KPH (MDL=0,2)
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Chi tiéi vi sinh vat

1 Salmonella CFU/gam KPH

2 Escherichia coli CFU/gam KPH

3.3.3.3. Xac dinh cong thirc nwéc rau ma

Dé xac dinh céng thirc nuwdc rau m& tién hanh th inghiém véi mdi mau 1&50ml thé
tich nudc tinh khiét véi c& ndng do kh& nhau bot rau mathm 1al, 2, 3, 4, 5 vas (%) va
duong saccharose 1a 2, 4, 6 va 8 (%) dé tao vi ngot. C& mau nudc rau masau phdi tron
duoc danh gia cam quan (TCVN 3215:1979). Két qua dugc trihh bay & c& hTh 3.15.
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18.0 10880
16.28 b
16.08 ¢ s 16.00c 15.44 b

o
13.96 b 14.04 a
15.0 ‘e 13.60 d 13'5.14.
lZ.OAaT‘E 11.96 d [l

11.76 ¢

9.0
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o

o
o

2% 3% 4% 5% 6%
Ham luong bot rau ma

Hh 3.15. Anh huéng ndng dd bt rau ma va dwong saccharose dén diém cam quan

Nudc rau ma c6 ham lwong bot rau ma 4% va ham lugng duong 4% sé cho téng diém
cam quan 13 16,88 diém va dat loai kha, dat diém cao nhat so véi tong diém cam quan cua
nudC rau mao cac ham lugng bot rau ma va ham luong duong khac da stir dung trong luan
a. Do vay, nudc rau ma c¢6 ham lugng bot rau ma 4% va ham luong duong 4% duoc chon
1am co s¢ phdi tron tao céng thirc cho bot rau ma thia dé lam dd udng va khi d6 nuée rau ma
cOhoat t mih chéng oxy héa tong 1&67,23+1,44 mg acid ascorbic/100 ml, hoat t h khtr sat 1&
195,6322,99 mg FeSO4/100 ml, hoat t mh bat géc tu do DPPH 1&64,73+1,47%.

3.3.4. Panh gia bién dong ham lwong polyphenol, chlorophyll va cic hoat tinh ciia bot
rau ma thia trong qua trinh bao quan

DPéh gidsyu bién dong ham lugng polyphenol, chlorophyll céhoat tmih chéng oxy
hé cua bot rau math® thu duogc khi sdy ¢ diéu kién téi wu trong quétrih bao quan ¢ diéu
kién nhiét do phang (30°C) vanhiét do lanh (5°C), thoi gian bao quan tir 012 (thang) vai
buéc nhay 1&2. Két qua trinh by & c& hh 3.16+3.19.

19



N
o
o

= 18,98
5 ~
= OD18. 17,61° c
g: B 18 0 77’*****&,7,’}? 17115d 16.91¢
== I 16,57f
) 60 17,20° 1698 1698 — _ A 1608
=t T A
2= 16,16¢ 15 55~
o © ) ~
=z o 14,94¢
g £140
rm A ~ by 2 9
) —=— Bao quan nhi¢t d0 phong —*— Bao quan lanh
12.0
0 2 4 6 8 10 12

Thoi gian bao quan (thang)

Hnhh 3.16. Bién dong ham lweng polyphenol trong bdt rau makhi bao quan
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Hh 3.17. Bién dong ham lweng chlorophyll trong bt rau makhi bao quan
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Hnh 3.18. Bién dong hoat t ih chéng oxy héa tong caa bt rau makhi bao quan
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Hhh 3.19. Bién dong hoat t ih khir sat cia bdt rau makhi bao quan
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Ham luong polyphenol, chlorophyll vacé& hoat tmh chéng oxy héa cua bot rau ma
th déu giam theo thoi gian bao quan ¢ 2 diéu kién bao quan: nhiét d6 phéng (30°C) va
nhiét d lanh (5°C). Tuy nhié, bao quan trong diéu kién nhiét d6 phéng thimuac d6 hao
giam ham luong polyphenol, chlorophyll, hoat tfih chdng oxy héa tong vahoat tmh khir sit
nhiéu hon so v&i bao quan trong diéu kién nhiét do lanh.

Cu thé, ham lwong polyphenol, chlorophyll, hoat t fih chéng oxy héa tong vahoat t fih
khtr sat duoc bao quan trong diéu kién nhiét do phéng sau 12 théng s& bi hao giam nhiéu hon
S0 V&i bao quan trong diéu kién nhiét do lanh twong tng 1&6%, 3,9%, 2,6% va7,8%.
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KET LUAN VA KIEN NGHI
1. KET LUAN

Tir két qua nghién ctru trén cho thdy luan 4n da hoan thanh tt ca cic ndi dung nghién

curu da dé xuat the hién qua cac két luan dugc rit ra tir qua trinh nghién ctru ctia luan an:

1) Patién hanh dinh danh lod rau math® si dung trong nghié ciu bang kj thudt
ph&n tTh trih tir gen DNA vanhdn thdy DNA cua lod rau math® ding trong nghié ciru
cOmite dé twong dong cao (98,44% - 98,76%) vdi c& trih ti cia vong matK vamire do
twong dong cao (98,21-100%) vdi c& trih tw cia ving ITS cua lodi Centella asiatica co
san tré& NCBI. Két qud ndy khang dinh mdu rau mamaludn &n thu nhdn tgi Nha Trang -
Khé&nh Hda thuge loa rau math i (Centella asiatica (L.) Urban).

2) Ba tién hanh danh gia thanh phan héa hoc chi yéu cua rau mathm thu mau tgi
Khé&nh Heéa cho thdy rau math® thu mdu tei Nha Trang - Khdnh Hoa c¢é ham lwong
polyphenol la 13,56 mg acid galic/g kho, ham lwong chlorophyll 1&4,73 mg/g kh§ hogat tnh
chang oxy héa tong 1&6,06 mg acid ascorbic/g kh@ hogat t fih khir sat 1&22,89 mg FeSOa/g
kh&vahogt t fih bat géc tw do DPPH 1&79,48 %. Ngodi ra trong rau méath i cochira mét
s6 hop chdt cohoat t Tih sinh hoc nhue triterpenoid, asiaticoside, quercetin, acid rosmarinic.

3) Pd nghién ciru cong doan chiét rit polyphenol, chlorophyll ¢é hoat tinh chong oxy
héa tir rau md thia theo phwong phdp ngdm chiét cé hé tro song siéu dam sir dung ethanol
95% o pH 7 va thu duoc cac cdac diéu kién t6i wu cho qua trinh chiét: nhiét @ chiét toi uu la
63°C, thoi gian chiét toi wu la 97 phiit va ty 1é DM/NL t6i wu la 52 ml/g. O diéu kién chiét toi
wu, dich chiét rau md thia thu dwoc ¢ ham lwong polyphenol, chlorophyll, hoat tinh chong
oxy héa tong, hoat tinh khir sct va hoat tinh bdt géc tw do DPPH twong vmg la 19,18+0,72
(mg acid galic/g kh®, 7,4540,16 (mg/g khd, 13,8140,31 (mg acid ascorbic/g khQ,
37,31+#1,32 (mg FeSO4/g kh® vad1,66+43,4%.

4) Pd nghién ciru sdy phun tao bot rau md thia chira polyphenol, chlorophyll ¢é hoat
tinh chéong oxy héa va thu dwgc mét sé thong sé thich hop cho cong doan sdy phun: chdt
mang thich hop la gum arabic, van toc dia phun thich hop la 20.000 v/p va cdc diéu kién sdy
phun t6i wu: néng dé gum arabic 16i wu la 73 g/l, nhiét do sdy toi wu la 177°C, dp sudt khi
nén t6i wu la 3,1 kg/cm? Bét rau md thia sdy phun theo cdc thong sé toi wu cé ham lwong
polyphenol, chlorophyll, hoat tinh chéng oxy héa tong va hoat tinh khir st twong img la
28,15#1,13 mg acid galic/g, 10,6240,27 mg/g, 19,4740,42 mg acid ascorbic/g va
59,5042,08 mg FeSOu/g. Bét rau md thia thu nhin c¢é dé am thap 5,25%, kich thudce hat

trung bmh l&a137,6 nm va bot rau ma cé cdac ddac tinh nhiét 16t nhw: nhiét d@ mat nude hcfp
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thu, nhiét d¢ phdn hiy cdc nhém chire, nhiét dg phdn hity hoan toan cdc phan tir lan heot la
168,35 °C, 297,09°C, 426,38°C.

5) Pd tién hanh nghién ciru bdo qudn bot rau md thia trong thoi gian 12 thing &
nhiét d¢ 30°C va5°C cho thdy bét rau math® bdo quan ¢ 5°C cOmize do bién doi c& hop
chat chdm hon khi bao quan ¢ 30°C. Sau 12 théng bdo qudn ¢ nhiét d 30°C vas°C, bét rau
md thia c6 mirc dé suy giam ham heong polyphenol, chlorophyll, hoat tinh chéng oxy héa
tong, hoat tinh khir sat twong 1ng 1a(21,3%; 16,1%; 21,6%, 25,1%) va (15,3%; 12,2%;
19,0%; 17,3 %).

6) Pd tién hanh x& ding cng thizc phdi trén tao 100 ml do uéng rau mathm véi ty
|é bot rau ma thia la 4g, dwong saccharose la 4g va thu dwoe do uong rau macochdr hiong
cam quan tot. Vi céng thite pha nhie trén, dé uong rau macohogt t mh chong oxy héa tong
|&67,23+1,44 mg acid ascorbic/100 ml, hogt t Bih khi sat 12195,6322,99 mg FeSO4/100 ml
vahogt t fih bat goc tu do DPPH 1&64,73+1,47 %.

2. KIEN NGHI
Tt qué trinh nghién ctru cua luan an, cho phép dé xuat mot s6 kién nghi:

- Can tiép tuc nghié ciru va ddnh gid vé mét sé hogt tmh sinh hoc nhuw: hoat thh
khéng nam, khéng khudn, khéng virus; hoat tinh ting cwong mién dich ciing nhw nghién citu
san xudt san pham & quy m&lén @é tmh todn chi phisdn xudt lam co sé cho viéc tién téi
phé& trién thirong mai san pham bét rau méasau néy.

- Can tiép tuc nghié ciru va danh gid vé mét so6 hop chdt cdhogt tmh sinh hoc khéc

cotrong bot rau md nhue: asiaticoside, quercetin, acid rosmarinic.
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