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LOI CAM ON

Dé c6 duogc thanh qua ngdy hom nay, trudc tién, con xin cam on bd me va gia
dinh da tao moi diéu kién thudn loi dé con c6 thé yén tdm hoc tap, nghién ciru va hoan
thanh tot luan van nay.

Xin bay t6 long biét on sau sic dén TS Truong Vinh va KS Lé Hong Phuong da
dua t6i dén véi dé tai, tan tinh huéng dan va gitp do toi trong sudt qua trinh thyc hién.

Xin chan thanh cam on Ban Giam Hiéu Trudng Dai hoc Nong Lam thanh phd
HO Chi Minh, Ban chi nhiém Bo mon Cong ngh¢ sinh hoc, cac thﬁy c6 cua BO mon
cung tat ca quy thay co da truyén dat kién thirc cho toi trong sudt bén nim Pai hoc vira
qua.

Dé c6 thé hoan thanh khéa ludn ndy, toi tran trong cam on cac Thay Co, cac Anh
Chi trong Trung Tam Rau Qua va Trung Tam Thi Nghiém Hoa Sinh Truong Pai Hoc
Nong Lam Thanh Phé H6 Chi Minh da hét long giup d& va chi dan cho téi nhirng kinh
nghiém quy bau.

Cac guong mat than thuong caa lop Cong Nghé Sinh Hoc 28, cam on cac ban da
gitp do va sat canh cung toi trong suét quang doi dai hoc.

Mot 1an nira, xin gb1 dén tat ca cac thﬁy ¢d, cac anh chi, cdc ban va tit ca nhirng

nguoi than yéu di ludn bén canh va giup d& toi long biét on chan thanh nhat.

Thanh Ph H6 Chi Minh, Thang 9/2006
Sinh vién
Lam Thi Thanh Diém



TOM TAT

Lam Thi Thanh Diém, Pai Hoc Néng Lam Thanh phé H6 Chi Minh. Thang
9/2006. “Ly trich sit tir cac loai rau trong tw nhién 1am vi lwong bd sung thue
phim”.

Hoi ddng huéng dan:

TS. TRUONG VINH

KS. LE HONG PHUONG

Bénh thiéu méau do thiéu Fe 1a mot trong nhiing loai bénh thiéu vi chat dinh
dudng anh huong nhiéu dén stc khoé cong dong. Chuong trinh phong chdng thiéu
mau do thiéu Fe ciia Bo Y Té hién nay ngoai viéc cung cip vién Fe cho phu nit c6 thai
con d& nghi bo sung Fe vao mot sb loai thuc pham thuong dung. Trong dé tai nay
chung t6i thir nghiém trich ly Fe tir rau ngét 1am vi luong bo sung thuc pham. Chung
t6i chon cdy rau ngét vi day 1a ngudn nguyén liéu ré tién, dé kiém rat phu hop véi
nguodi dan Viét Nam.

Thi nghiém duoc bd tri theo kiéu khéi day du. Pau tién khao sat anh hudng cua
thoi gian, vat liéu/nude, nhiét d6 bang cac phuong hap, nau, xay dén qua trinh trich ly
chat tan.

V6i thi nghiém trén chon ra phwong phap cho HSTL va ndng d6 chét tan cao nhat
1am thong s6 cho qui trinh trich ly dé nghi va 1am thong sé cho qui trinh trich ly Fe.

Cac chi tiéu theo doi 1a HSTL va néng do chat tan, HSTL Fe, 4m dd sau khi séy
thing hoa. Céc s6 liéu duogc xur Iy bang chuong trinh Statgraphic vers 7.0 va Microsoft
Excel 2003. Cac phan tich gdm phuong sai ANOVA, LSD.

Vi¢c phan tich HSTL va néng d6 chat tan, HSTL Fe dugc tién hanh rat nhiéu lan.

Két qua cho thy :

e Phuong phép hép:
Ty I¢ vat li¢u/nudce, thoi gian va nhiét do déu anh hudng c6 y nghia
dén HSTL va ndng do chat tan (p<0.05).
HSTL va ndng do chit tan cao nhét 1 84.0162% va 1.1808% o ti 1& vat
liéu/nude 0.125, thoi gian 7 phit va nhiét ¢o 100°C.



e Phuong phép niu:
Thoi gian anh hudng khong c6 sy khac biét dén HSTL va ndng do chat
tan (p>0.05).
HSTL va ndng d6 chét tan cao nhat 1a 47.4946 % va 1.2015% & ti 1¢
vat ligu/nuoc 1a 0.125, thoi gian 12 phut.
e Phuong phap xay:
Ty 1é vat liéu/nuéc anh hudng cé ¥ nghia dén HSTL va ndng do chat
tan (p<0.05).
HSTL va ndng do chit tan cao nhét 14 95.7287% va 3.0063% & ti 1& vat
liéu/nude 1a 0.285, thoi gian xay la 3 phut.

So sanh 3 phwong phép trich ly cho thiy phuong phap xay cho HSTL va nong do
chét tan cao nhét. Vi thé chon phuong phap xay véi ti 18 vat liéu/nude 13 0.285 va thoi
gian xay 1a 3 phut lam thong s cho qui trinh trich ly Fe d& nghi.

Nhan xét vé san pham bot rau ngét co chira Fe khi dung vai mi goi cho két qua
rat kha quan, thi nghiém khao sat véi 12 nguoi thi ¢6 11 nguoi thich san pham nay vi
nude ngot, c6 mui thom caa rau ngét giap chang ta khi dang d& ngan hon mi khéng bd

sung.

Vi
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Fe: St.

HSTL: Hiéu suat trich ly.

Cm: Nong do chat tan.

NT: nghiém thuc.

VL: vat liéu.

CDC: trung tam giam sat bénh tat hoa ky.
Cong tac vién: ctv.

td: trich dan.
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CHUONG 1: MO PAU

1.1. Pt van dé

Thiéu mau dinh dudng 13 mot trong bon bénh dinh dudng quan trong trén ngudi
dugc thé gidi rat quan tim. Dy 13 loai thiéu vi chit dinh dudng thuong gip & cac
nuéc dang phat trién. Theo t6 chuc y té thé gidi vao nim 1980 c6 khoang 700 — 800
triéu nguoi thi dén nam 1992 sé nguoi bi thiéu mau di 1én t6i 2,2 ty ngudi va sd nguoi
bi thiéu Fe that su nhung chua bdc 16 bénh thiéu mau con cao hon nhiéu vi thiéu mau
chi 12 giai doan cudi ctia qua trinh thiéu sit (Fe) twong dbi dai. Riéng ¢ Viét Nam, voi
su giup d& ctia UNICEF va trung tam giam sat bénh tat Hoa Ky (CDC), mdt cudc diéu
tra toan qudc vé thiéu mau dinh dudng vao nim 1995 cho biét ty 18 mic bénh 1a 50% o
phu nir ¢6 thai, 60% & tré em dudi 2 tudi. Néu khong c6 su can thiép cia y té va
chuong trinh phong chéng qudc gia thi ty 1& nay khong ding lai ¢ day.

Thiéu mau do nhiéu nguyén nhan khéac nhau:

- Nhiém ki sinh trung.

- Mt mau.

- Bénh 1y vé huyét sic tb.
- Thiéu dinh dudng.

Nguyén nhan thudng gip nhat 1a lugng Fe cung cép tir viéc dn udng khong du
nhu cau hing ngay. Thiéu mau do thiéu Fe anh huong nhiéu dén sirc khoe con ngudi,
13 mot rao can cho su phat trién kinh té cta dat nuéc. Do vdy, dé ngan ngira tinh trang
thiéu méau do thiéu Fe chung ta phai:

- Tang cudng Fe vao thuc pham.
- Cai thién ché d6 in udng.
- Cho udng vién Fe d6i voi dbi trong c6 nguy co cao.

Ngay nay cung véi sy phat trién ctia khoa hoc k¥ thuat, viéc két hop giira y té va
dinh dudng véi sy giap do cua khoa hoc cong ngh¢ da gitip do con ngudi ngan ngura
duoc nhiéu loai bénh. Viét nam 13 nude nong nghiép co nhiéu loai rau, nhiéu cay hoa
mau, cay luong thuc. . . . Trong rau c6 chtra nhiéu nguyén t6 vi lugng, do d6 viéc trich

ly Fe tir cac loai rau c6 thé gitip cho chiing ta phan nao cai thién dugc tinh trang thiéu



mau do thiéu Fe. Nudc ta ciing dd nghién ciru bd sung Fe vao nuéc mim, banh bich
qui.

Dé dap tmg mot phan nao nhu cau thyc phim dinh dudng cung cip cho x3 hoi
duoc sy phan cong cia Bo Mon Cong Nghé Sinh Hoc, véi sy hudng dan cua TS
Truong Vinh va KS Lé Hong Phuong, ching t6i thuc hién dé tai t6t nghiép: “Ly trich
sat tir cay rau ngét 1am vi luong bd sung thue phim”.

1.2. Muc dich dé tai
- Thu duoc ché pham Fe ¢ dang long va ran.

- Xay dung dugc qui trinh trich ly Fe.



CHUONG 2: TONG QUAN TAI LIEU

2.1 Mt s6 khai niém co bén vé qua trinh trich ly cac chit tir nguyén liéu thue vat
2.1.1 Khai niém vé trich ly

Qua trinh tach cic cu tir ra khoi hdn hop nhd dung méi, trong d6 dung moi nay
hoa tan chon loc mot s6 chét trong hdn hop goi 1a trich ly hay néi cach khac qua trinh
trich ly dua trén co s& @6 hoa tan khong dong nhét cta cac chat co trong hdn hop dung
moi nay hay dung moi khac.

Trich ly céc chét hoa tan trong chat long goi 1a trich ly long, trich ly trong chat
ran goi 1a trich ly ran.

Trich ly 13 qua trinh khuéch tan. Trich ly & nhiét d6 trong phong, khong co dao
tron xay ra do khuéch tan phan tir, khi dun néng hoic c6 khudy tron goi 1a khuéch tan
d6i Ivu. (Tran Minh Tam,1998)

Hiéu s6 ndng dd cac chat hoa tan ¢ hai pha tiép xac nhau 1a dong luc cua qua
trinh. Chat tan chuyén doi vé phia ndong d6 nho tir pha nay sang pha khéc (tir pha long
nay sang pha 1ong khac, hodc tir pha rin sang pha 16ng). Khi sy chénh léch ndng d6
16n, lugng chat trich ly ting.

Qua trinh dugc tién hanh theo so d6 cac cong doan cht yéu nhu Hinh 2.1

Tach

dung méi
Nguyén Hon hop nguyén | Tach pha
vat liéu vat li¢u va dung

T moi

San pham

Dupg trich ly
moi

Hinh 2.1: Céc cong doan chua yéu ciia qua trinh trich ly.



2.1.2 Pham vi str dung qua trinh

Trich ly nham muc dich khai thac va thu nhan san phim tir cac nguyén liéu dang
16ng (dung dich), dang rin ( nhu hat dau, cac nguyén liéu tinh dau, cac loai cu cai nhu
cli cai dudng, trich ly mia), hodc hdn hop 16ng — rin.

Ngoai ra, trich ly con nham muyc dich chuan bi cho cac qué trinh tiép theo.

2.1.3 Mot s6 yéu ciu co ban ddi voi cac chat trich ly ra tir nguyén li¢u thue vat

Du xuét phat tir loai nguyén vt liéu ndo thi cic san pham trich ly ra — mudn ton

tai trén thi truong — phai dat mot ) yéu cau co ban sau:
- Ham luong hoat chit cao va 6n dinh.
- C6 tac dyung tét trong st dung.
- D@ sir dung va dé bao quan.

Mudn dat cic yéu cau trén, doi hoi ngudi nghién ctru phai cé su hiéu biét vé cac
linh vuc ¢6 lién quan, vi du:

Hiéu biét vé cac phuong phap trich ly co ban, cac phwong phap phan tich hoa
hoc, cAu trac thanh phé”m hon hop,cac thiét bi co lién quan can sir dung, cac diéu kién
can ctia mdi trudng phan tich.

Hiéu biét vé loai nguyén liéu, dic diém sinh hoc, phuong phap va ky thuét so
ché, bao quan va ché bién nguyén liu.

Trén co sé hiéu biét dy va trén nhiing két qua thu duoc trong qua trinh nghién
clru ta ¢ thé xay dung duoc qui trinh ché bién cac san pham trich ly, xdy dung tiéu
chuan k¥ thuat hiu mong dua vao thuc té san xuét.

2.1.4 Phwong phap trich ly

Phuong phép trich ly bao gom:

- Chon cach trich ly.

- Chon dung cu trich ly.

- Chon dung moi.
2.1.4.1 Chon dung moi

MJi loai hop chit c6 do hoa tan khac nhau trong timg dung méi va viéc chon
dung moi thich hop cho mot phwong phap trich ly 1a diéu can thiét. Dung mai sir dung
can phai dép ung cac yéu ciu sau:

- Phai c6 tinh hoa tan chon loc, tirc 1a hoa tan tdt cac chit can tich ma khong

duoc hoa tan hoac hoa tan it cac chat khac.



- Khong c6 tac dung héa hoc véi cac cau tir cia dung dich.

- Khong pha huy thiét bi.

- Néu trich ly léng yéu cau khéi lwong riéng cia dung moi khac xa véi khéi
luong riéng ctuia dung dich.

- Khong bi bién doi thanh phan khi bao quan.

- R¢é tién, dé kiém.

- Dung méi phai duoc tach ra sau qué trinh trich ly bang phuong phap dun nong,
chung cat hodc siy. Sau khi tach khong dé mui vi la va khong gay doc cho san pham
(Lé Bach Tuyét, 1996).

Tuy nhién, d6i khi nghién cru ma ta chua biét chiac thanh phan héa hoc cia
nguyén liéu nguoi ta tién hanh thi nghiém c6 dién nhat 1a tham do (thi nghiém khao
sat).
2.1.4.2 Cach trich va dung cu trich

C6 nhiéu loai thiét bj trich ly: gian doan mot bac hodc nhiéu béc, lién tuc, to hop
mot sé nhoém thiét bi, ching con khac nhau vé hinh dang, khac nhau vé co cau van
chuyén vt liéu va dung méi trong thiét bi, co cdu khudy dao, do phuc tap cua thiét
bi.Tuy nhién, thiét bi str dung dé trich ly mot nguyén liéu nao d6 phai dam bao cac yéu
cau sau:

- Trich ly triét dé cac cau tir ra khoi hdn hop.

- Pam bao trich ly nguoc chiéu giita dung méi va vat liéu.

- Ton that trong ba nho nhét, néng do dung dich cao, chit luong tot dé tiét kiém
cac khau tiép theo.

- C4u tao don gian, khong phtrc tap, dé 13p rap stra chira, d& thao tac. (Lé Bach
Tuyét, 1996)

Trong thyc té nguoi ta sir dung pho bién hai cach trich ly sau: trich ly ¢ nhiét do
nhiét d§ thuong va trich ly nong.

* Trich ly & nhiét do thwong
C6 hai phuong phap:
- Trich ly ngam kiét.
- Trich ly phan doan.
Phuong phép trich ly ngdm kiét cho két qua tot hon trich ly phan doan do trich ly

dugc nhiéu hoat chat va it dung moi, giam suc lao dong, tdng nang suat.



* Trich ly néng

Tuy thudc vao loai dung méi1 duge st dung, nguoi ta &p dung cac phuong phap
trich ly khac nhau.

Néu dung moéi 13 chat bay hoi thi ap dung cach trich ly lién tuc hodc trich ly hoi
luu.

Néu dung moéi 1a nude thi ap dung cach sic hodc him phan doan.

- Dung cu trich ly lién tuc thong dung la binh soxhlet.
- Dung cy trich ly hdi luu thong dung 14 binh sinh han.

Theo N.L Allinger (1973) ddi véi trich ly néng hdi luu thi nén trich ly phan doan
it nhat 1a 2 1an dé trich ly hét hoat chat.

Ngoai ra, nguoi ta con phat minh ra nhiing phuong phap trich ly méi nhu :

- Trich ly & ap sudt thap trong chin khong.
- Trich ly & ap suat cao.

- Trich ly vé1i tac dung cua siéu am.

- Trich ly véi tac dung cua chét hoat dién.

Nhung phuong phap nay thuc chét 1a phuong phép ngdm hay ngam kiét nhung c6
su két hop voi1 nhitng tdc nhan nhu ap suét, siéu am, chat hoat dién.

Trong dé tai nay duoc thir nghiém véi 3 phuong phép:

- Hap: str dung ndi ap suit.
- Nau: dung bép gas.
- Xay: ding may xay sinh td.
2.1.5 Nhirng nhan t6 anh huwéng dén qua trinh trich ly

Qua trinh trich ly hoat chét hoa tan chui anh huéng boi nhiéu yéu td.

Ngoai 3 yéu té co ban: quy trinh cong nghé tng dung trong trich ly, thiét bi san
Xudt va quan 1y, con c6 yéu té anh hudng tryc tiép dén qua trinh trich ly, d6 1a: loai
dung moi, né)ng do dung moi, nhiét do trich ly, kich thudc vat li¢u dung trong trich ly,
ty I¢ gitra nguyén liéu va dung moi, thoi gian trich ly.

Khi nghién ctru vé mét qua trinh trich ly nguyén liéu, bt budc phai quan tim t6i
nhing yéu t6 ké trén, két qua nghién ciru s& cho phép xac dinh duoc cac thong sb cua

qui trinh cong nghé trich ly.



2.1.5.1 Loai dung méi

Qua trinh hinh thanh mdt dung dich tuy thudc vao dac tinh ctua chit tan va dung
moi. Dé hinh thanh mét dung dich, trude hét phai co su pha v& cac dau mbi lién két
ndi trong hop chit tan va trong dung méi, dé tir d6 c6 thé hinh thanh day lién két méi
giita chat tan va dung moi.

Chinh vi thé, dung moi co thé st dung dé trich ly mdt cht tan hodc mot nhom
chat tan nao d6 ra khoi nguyén liéu, 1a phai pht hop véi ban chat cua chat ma ta muén
trich ly, phtt hop v6i mirc ¢ phan cuc ciia chat mudn trich ly.

Hay né6i cach khac, dung méi khac nhau c6 hiéu suat trich ly (HSTL) khac nhau.
HSTL phan anh hiéu qua ctia mot qué trinh trich ly. Qua trinh cong nghé trich ly tét
nhat 13 qua trinh trich ly ¢6 HSTL cao nhat.

Trong dé tai nay st dung toan bo dung méi 1a nudce vi ré tién, khong doc, khong
dé chay. Mat khac, nudce 1a loai dung moi c6 kha nang hoa tan tot.

2.1.5.2 Nong d9 dung mai chiét suat

Thuc chat qua trinh trich ly 13 qua trinh khuéch tan. Vi vay su chéch 1éch nong do
giita hai pha cling anh hudng truc tiép dén qua trinh trich ly. Khi st dung dung méi co
ndéng d6 qua thap HSTL thip do qua trinh trich ly hoat chat hoa tan khong triét d¢, san
pham giam thanh phan céc chat hoa tan, chi phi ting, ton nhiét.

Nong d6 dung moi dung trong qua trinh trich ly cao thi luong chét trich ly ting,
thoi gian trich ly gidam nhung lam tang chi phi, lugng dung mdi du thira. Mét khac, st
dung dung moi ndng d6 qua cao co thé giy bién d6i cac chit lam anh hudng xdu dén
san pham.

Vi thé, viéc xac dinh ndng d6 dung mai str dung trong qué trinh trich ly 13 yéu t6
quan trong can xac dinh dé dam bao HSTL va hiéu qua kinh té cua qué trinh.
2.1.5.3 Kich thudc vat liéu

Vi cac loai nguyén liéu rin, can ting dién tich tiép xtc giita chiing va dung méi.
Diéu nay dugc thuc hi¢n bﬁng cach nghién nho, thai nho, bam nhé vt liéu. N6 con
1am pha v& cdu trac té bao, thuc diy qua trinh tiép xuc triét dé gitra dung méi va vat
liu.

Kich thudc cang nho thi qua trinh trich ly cang dé, HSTL cang cao. Tuy nhién chi
phi may moéc dé xay nho vat liéu rat cao, khong thich hop trong san xuat, hon nita néu

qua min sé& bi lang dong 1én 16p nguyén liéu, tic 6ng mao dan hodc bi dong dung méi



cudn vao mitxen 1am cho dung dich c6 nhiéu cin, lam phuc tap qué trinh xu 1y tiép
theo. (Huynh Thi Diém Chau, 2005)

Kich thudc vat liéu qua 16n thi dung méi khong di vao ndi phan tu, do dién tich
tiép xtic gitra dung méi va vét liéu nhé nén giy su hao hut 16n vé lugng chit trich ly
gy anh huong 16n dén HSTL.

Viéc xac dinh kich thudc vat liéu c6 anh huong 16n dén HSTL. Viéc lua chon
kich ¢& vat liéu trong qua trinh trich ly rit quan trong dé dam bao hiéu suét, dé ap
dung trong san xuat thuc té.
2.1.5.4 Nhiét d¢ trich ly

Nhiét do c6 tac dung tang tbc do khuéch tan va giam do nhot, phan tr chat hoa
tan chuyén dong dé dang khi khuéch tan gitta cac phan tir dung méi. Tuy nhién nhiét
d6 12 mot yéu to gi6i han.

Nhiét do qua thap thi thoi gian trich ly dai gay anh huong dén chi phi va lao
dong, anh hudng dén HSTL.

Nhiét d6 qua cao thi san pham chdy khét, cac chat hoa tan bi bién d6i do xay ra
céc phan ung khong can thiét, anh huong 16n dén san pham, chi phi cao cho phan cung
cap nhiét.

Nén can xac dinh nhiét do sir dung trong qui trinh trich ly dé dam bao san pham
dat hiéu qua vé mit chét luong va kinh té.
2.1.5.5 Ty I¢ gitra nguyén li¢u va dung moéi dung trong trich ly

Néu ty 1¢ giita dung méi va nguyén lidu cang nho thi qua trinh trich ly xay ra
khong triét dé, giam HSTL. Néu ty 18 nay qué 16n gay hao ton dung mdi, lam ting chi
phi vi HSTL s& dat cao nhit & mot ty 1& nao d6 nhat dinh va khong thé ting hon nira.
Vi vay, khi tién hanh trich cht tan nao do tir nguyén li¢u, chung ta phai can nhéc gitra
chi phi ton that cho dung mo6i va hi¢u suit thu duoc dé dat loi nhuan cao. Day cling 1a
mot gi61 han ctua qua trinh trich ly.
2.1.5.6 Thoi gian trich ly

Khi thoi gian ting 18n, lwong chat khuéch tan ting. Tuy nhién, thoi gian phai c6
gidi han, khi da dat dugc muc do trich ly cao nhét, néu kéo dai thoi gian s€ khong

mang lai hiéu qua kinh té. (Kitrigin,1981)



2.2 Vai nét vé cac loai rau c6 nhiéu sat
2.2.1 Cay rau ngot
2.2.1.1 Tén goi

Tén khoa hoc: Sauropus androgynus (L.) Merrill.

Tén ddng nghia : Ctutia androgyna L. (1767); Sauropus albicans Blume (1825);
S. sumatranus Mig. (1860).

Thuoc ho thau dau: Euphorbiaceae.

Tén goi khac: B ngét, Bu ngot.
2.2.1.2 Ngudn goc va cac thanh phan c6 trong rau ngét

Pén nay van chua biét rd vé ngudn goc ctia Rau ngét di rang né duogc trong khap
noi tir An P9, Xri Lanka, mién nam Trung Qudc, cac nudc Pong Duong va hau nhu
khip ving Péng Nam A. Ciing trong khu vuc nay, déi khi c6 thé gip rau ngot ¢ trang
thai hoang dai.

Rau ngot 1a loai rau c6 gid tri dinh dudng cao vo1 ham lugng protein trong 1a cao
hon hau hét cac loai rau xanh khac. Ctr 100 g phan an dugc chtra khoang 79,8 g nudc,
7,6 g protein, 1,8 g chit béo, 6,9 g carbonhydrate, 1,9 g chét xo, 2g tro, 10.000 U
vitamin A, 0.23 mg vitamin B1, 0,15 mg vitamin B2, 136 mg vitamin C, 234 mg Ca,
64 mg P, 3,1 mg Fe. Nang lugng dat khoang 310kJ/100g. (La Binh H&i va Duong Buc
Huyén, 1999).

2.2.2 Ciy rau mudng
2.2.2.1 Tén goi

Tén khoa hoc: Ipomoea aquatica Forsskal.

Thudc ho khoai lang: Convolvulaceae.
2.2.2.2 Ngudn goc va cac thanh phén cé trong rau mudng

Cay rau mudng c6 ngudn gbc ¢ ving nhiét déi chau A (c6 thé ca An D¢), khu
vuc Nam va Dong Nam A, Hong Kong, Pai Loan va mién nam Trung Qudc.

Rau mudng méi duoc gay trong nhiéu va dugc coi 1a loai rau quan trong.

Phan an duoc & Rau mudng cha yéu 1a 14 va ngon non. Thanh phan dinh dudng
ctia 14 va ngon non kha cao. Trong 100g 14 va ngon Rau mubng chir khoang 90,2 g
nuoc, 3,0 g protein, 0,3 g chit béo, 5,0 g carbohydrate, 1,0 g chit xo, 1,6 g tro, 81 mg
Ca, 52 mg Mg, 3,3 mg Fe, 4000-10000 IU provitamin A, 30-130 mg vitamin C. Nang
luong dat 134kJ/100g.
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Trong y hoc dan gian nuéc ta, Rau mudng duoc coi nhu mét loai rau 1am méat
hodc giam tac dung cia nhiéu thudc khic nén duoc dung dé giai cac chat doc. (La
Dinh H&i va Duong Dtrc Huyén, 1999)

2.2.3 Cay rau rut
2.2.3.1 Tén goi

Tén khoa hoc: Neptunia oleracea Lour.

Tén dong nghia: Neptunia prostrata (Lamk) Baillon (1883); N. natans (L.f.)
Druce (1971).

Thudc ho dau: Fabaceae, Leguminosae.

Tén khéc: Rau nhut.
2.2.3.2 Nguon goc va cac thanh phin cé trong rau rit

Cay Rau rat phan bd rong rdi ¢ ving nhiét d6i trén ca 2 phia Bic va Nam xich
dao. Nguon gdc chinh xac ciia loai Rau rit trong tiw nhién hién van chua dugc biét day
du. C6 thé gip Rau rat moc dai hodc dugc gay trong & khip cac dja phuong thudc khu
vuc Pong Nam A.

Cr 100 g phan an duoc cua Rau rat c6 khoang: 89,4 g nuéce, 6,4 g protein, 0,4 ¢
chét béo, 0,8 g carbohydrate, 1,8 g chat xo, 1,2 g tro, 387 mg Ca, 7 mg P, 5,3 mg Fe,
5155 IU vitamin A, 0,12 mg vitamin B1, 0,14 mg vitamin B2, 3,2 mg vitamin B6 va
1,8 mg vitamin C. Nang luong dat khoang 134kJ/100g. (La Dinh H&1 va Duong Puc
Huyén, 1999)

2.3 Fe
2.3.1 Giéi thiéu vé sat
2.3.1.1 Céu tao nguyén tir sat

Sat 1a nguyén t6 thuoc phan nhém phu nhém VIII, nguyén tir sat ¢ 26 electron
dugc phan b thanh 4 16p. Tir trong ra ngoai, 16p thi nhat c6 2e, 16p thir hai c6 8e, 16p
thir ba 14e va 16p tu 2e. CAu hinh electron cua sit co thé viét gon 1a 3d° 4s°.
2.3.1.2 Tinh chit vat Iy

Sit nguyén chat 1a kim loai c6 mau tring hoi xam, déo, d& rén, néng chay &
1540°C. St 1a kim loai ning, din dién va nhiét tdt, c6 tinh nhiém tir.
2.3.1.3 Tinh chit héa hoc

Khi tham gia phan tmg héa hoc, nguyén tir sat ¢ thé nhudng 2e & phan 16p 4s

hoic nhudng thém mét sb e & phan 16p 3d chua bio hoa (thuong 1a le). Tinh chat hoa
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hoc co ban cua sit 1a tinh khir va nguyén ttr st c6 thé bi oxy hoa thanh ion Fe?* hoic
Fe**, tiiy thudc vao chit oxy héa da tac dung véi sit.
e Hop chét Fe (II): khi tac dung v6i chit oxy héa, ion Fe®* ¢6 kha ning cho
lelectron:
Fe* - 1e = Fe*'
Viy tinh chat hoa hoc chung ctia hop chat Fe(Il) 1a tinh khur.
e Hop chét Fe (III): hop chat Fe (III) tac dung véi chit khir, ching bi khtr
thanh hop chét Fe (I1) hodc Fe tu do. lon Fe** ¢6 kha ning cho le hodc 3e.
Fe*" + 1e = Fe**
Fe** + 3e= Fe
Viy tinh chat hoa hoc chung ctia hop chat Fe (I1I) 14 tinh oxy hoa.
2.3.1.4 Tinh chét cia Fe”*
O nhiét do thuong, khi c6 oxy va hoi nudc thi Fe® nhanh chéng bi oxy hoa thanh
Fe®".
4Fe** + 6H,0 + 30, = 4Fe(OH),!
2.3.2 Vai tro cua Fe trong co thé
- Thuc hién chirc ning ho hap: sat 1 thanh phan cau tao nén hemoglobin dé van
chuyén oxy vé tt ca cac co quan trong co thé.
- Tham gia vao qué trinh tao thanh myoglobin, mot sac t5 ho hip cia co, tao
thanh dac tinh dy trir oxygen cua co.
- Sat d& oxy hoa khir, n6 tham gia cau triic nhiéu enzyme trong chudi men ho hap
clia té bao.
2.3.3 Su hip thu Fe vao co thé
Fe trong thirc dn ¢ 2 dang 1a Fe heme va Fe khong heme. Fe heme c6 ty 1¢ hap
thu cao, tir 20-30%, c¢6 nhiéu trong thit, ca va mau. Fe ¢& dang khong heme hi¢n dién
trong thure an loai rau, cu va hat, Fe loai nay co6 ty 1€ hr?ip thu kém hon. Ngoai ra su hép
thu Fe con tuy thudc vao tinh trang Fe cua co thé cling nhu sy c6 mét ctia cac chit b6
trg: vitamin C, chét giau protein va cac chat {rc ché: hop chat phytat, tanin trong khau
phan an.
2.3.4 Cac loai khau phin éin
Khau phan c6 gia tri sinh hoc thap (Fe hap thu khoang 5%): Luong thit ca dudi

30 g hoac lugng vitamin C dudi 25 mg.
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Khau phan c6 gia tri sinh hoc trung binh (Fe hip thu khoang 10%): lugng thit, ca
tr 30-90 g hoac 20-75 mg vitamin C.

Khau phan c6 gia tri sinh hoc cao (Fe hap thu khoang 15%): ¢6 trén 90 g thit c4
hodc trén 75 mg vitamin C.
2.3.5 Co ché hép thu Fe vao co thé

Duéi tac dung pH acid cua dich vi hay cac chét c6 tinh khtr cao, Fe 6 trong thirc
an & dang Fe** (ferric) dugc bién ddi thanh Fe?* (ferrous), dén ruot Fe?* duoc hip thu &
doan ta trang theo mdt co ché kiém soét “suy uc ché cua mang nhay ruot”. O té bao
mang nhay rudt c6 protein vén tai apoferritin giit vai tro kiém soat viéc hap thu Fe &
dong vat non. Tai day, ion Fe?* bién d6i thanh ion Fe** va lién két voi apoferritin tao
thanh ferritin, kha ning lién két cua apoferritin voi Fe cling ¢6 gidi han, khi bio hoa
thi apoferritin khong thé tiép nhan thém Fe dugc nita. Ferritin trong té bao mang nhay
rudt lai tach ra Fe* tu do va di vao hé théng mao dan tinh mach. Trong tinh mach,
Fe** lai bién ddi thanh Fe?* cing véi Fe?* duoc hép thu truc tiép vao s& lién két
transferrin cia huyét twong. Mdi phan tir transferrin c¢6 thé lién két voi 2 phan tir Fe dé
mang Fe dén du trit ¢ tay xuong , gan, va lach (Nguyén Phudc Nhudn va ctv, 2002).
2.3.6 Anh huéng ciia bénh thiéu mau do thiéu Fe

Nguoi bi thiéu mau thuong c6 biéu hién 1a da xanh, niém mac nhot nhat va nd
gay ra cac hau qua dang chu y:

- O mirc d6 vira phai, thiéu mau anh huong dén cac hoat dong can tiéu hao ning
luong, 1am giam kha ning lao dong va ning sut & nguoi trudng thanh.

- O mirc do ning, thiéu mau do bat ky nguyén nhan nio ciing gay nén thiéu oxy
& mo va truy tim gy tir vong & phu nit va tré em. Véi cac ba me thiéu mau lam ting
nguy co dé non, ting ty 1é mic bénh ctia me va con.

Bén canh nhitng hau qua chinh la thiéu mau, nhiéu loai men va chtrc phan té bao
c6 phu thudc véi Fe cling bi anh hudng:

- R6i loan than kinh, tim 1y: thiéu Fe c6 anh huéng dén hanh vi cia tré em, 1am
cho tré kém chu y, kém tap trung d& bi kich dong va két qua hoc tap thudng sut giam
di.

- Tang hip thu cac kim loai ning: do chirc phan bu trir cia thiéu Fe, co thé s&

tang hap thu cac kim loai nang.
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- Anh huodng t6i mién dich: thiéu Fe 1am ting d6 nhay cam dbi véi cac nhiém

khuan dudng ho hip va tiéu hoa.
2.3.7 Hau qua ciia viéc dr thira Fe trong co thé

Ham luong Fe trong mau cao dan dén co thé ching ta bj thira Fe 1am cho mau luu
thong kho khan hon, nhiét do co thé tdng cao, nang lugng tiéu hao nhiéu hon, qua trinh
taing ham luong Fe lién tuc din dén co thé phai bang cach ting thém luong oxy van
chuyén va thai ra ngoai, ma ham luong oxy trong khong khi 1a c¢6 dinh nén 1am ta
nhanh mét hon, kho tho.
2.3.8 Nhu cau Fe trong co thé

Trong co thé nguoi Fe chi chiém 0,005% trong luong, dugc gitt 75% trong Hb va
phan con lai duoc du trir trong tiy xwong. Hang ngay tay xuong st dung khoang 30
mg Fe dé tao hong ciu. Phan Fe dé tao hong cau nay duoc ldy tir 3 ngudn: Fe duoc
phong thich tir qua trinh tan mau sinh 1y (ngudn chinh), st dung nguoén Fe dy trit va Fe
dugc dua tir bén ngoai vao.
2.3.9 Sw mit Fe trong co thé

Fe trong co thé dugc chuyén hoa gin nhu khép kin nhung hiang ngdy van c6 mot
lugng nho bi mat di theo nhidu con dudng khac nhau. O nam gi¢i mat khoang 0,9 mg
Fe mdi ngay va & nit gidi 1a 0,8 mg, riéng phu nir ¢ tudi sinh dé thi lwong Fe mat di
dao dong qua nhiéu, trung binh mdi ngay 1,25 mg va c6 khoang 2,5% ngudi cao hon

2,4 mg (Ha Duy Khbi, 1996).
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2.3.10 Tinh toan lweng Fe cin b sung vao khiu phén in
Theo nhu cau dinh dudng khuyén nghi cho ngudi Viét Nam cua Bo Y Té thi
luong Fe can bd sung hing ngay tuy thudc Ira tudi cua cac ddi tuong.

Bang 2.1: Nhu cau Fe khuyén nghi cho ngudi Viét Nam

Lira tudi (nam) Nang lugng (Kcal) Fe(mg)/ngay
Tré em
3-<6 thang 620 10
6-12 thang 820 11
1-3 1300 6
4-6 1600 7
7-9 1800 12
Nam thiéu nién
10-12 2200 12
13-15 2500 18
16-18 2700 11
Nit thiéu nién
10-12 2100 12
13-15 2200 20
16-18 2300 24
Nguoi trudng Lao dong
thanh Nhe Vira Ning
Nam
18-30 2300 2700 3200 11
30-60 2200 2700 3200 11
>60 1900 2200 2600 11
N
18-30 2200 2300 2500 24
30-60 2100 2200 24
>60 1800 9
Phu nir ¢6 thai
(6 thang cudi) +350 30
Phu nir cho con bt
(6 thang dau) +550 24

(Theo bang dinh dudng khuyén nghi cho ngudi Viét Nam, Bo Y Té 1996)
Dua vao bang trén ta thiy ddi twong c6 nguy co bi thiéu mau do thiéu Fe cao 1a

phu nir tir 16-60 tudi voi nhu cau Fe hang ngay khoang 24mg.
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2.3.11 Céc bién phap phong chéng thiéu mau dinh duéng

+ B0 sung bang vién Fe: uu diém ciia bién phap nay 1a cai thién nhanh tinh trang
thiéu méu cho céac ddi tuong bi de doa nhung viéc uéng vién Fe co tac dung phu la kho
chiu ¢ thuong vi, budn ndn, ndn, tdo bon.

+ Cai thién ché d6 an: can cung cip cac thuc pham gidu ning luong va giau Fe,
an nhiéu cac chat lam ting hap thu Fe nhu vitamin C va han ché cac chit ngin can hap
thu Fe (tannin, acid phytic).

+ Giam sat cac bénh nhiém khuan, nhiém virus va ky sinh tring: dinh ky tay
giun san.

+ Ting cuong Fe cho mot so loai thie an: Pay 1a mot hudng ky thuat khé nhung
dang dugc thim do ¢ nhiéu nude. Thuy Pién va Hoa Ky di thanh cong trong viéc ting
cudng Fe trong bot mi va 1am giam dang ké bénh thiéu mau & cac nude nay (Ha Duy
Khoi, 1996). Cac thuc pham dugc thir nghiém dé ting cuong Fe 1a bot mi 1am béanh,
bot luong thuce, gao, mudi, duong, gia vi, slta, thirc an tré em, thirc an ché bién (Pai
Hoc Y Duoc, 1996). Van dé dat ra 1a viéc bod sung Fe phai dam bao hoat tinh sinh hoc
ctia Fe ma khong gay mui kho chiu cho thuc pham.

2.4 Say
2.4.1 Dinh nghia

Qua trinh séy la qué trinh lam kho céc vat thé, cac vat liéu, cac san phém béng
phuong phap bay hoi (Hoang Van Chudc, 2004).

Qua trinh sdy cac vat 4m sé& bi chi phi boi cac dang lién két Am trong vat, vi vay
mot van dé quan trong 13 phai xac dinh cac dang ton tai va cac hinh thuc lién két gitra
am véi vat kho.

2.4.2 Cac dang lién két Am trong vat liéu 4m
2.4.2.1 Lién két héa hoc

Nude lién két rat bén véi vat lidu kho, trong d6 nudc trd thanh mdt bo phan trong
thanh phan hoa hoc ctia vat am, chi c6 thé tach ra bang phan tng hoa hoc va phai nung
noéng dén nhiét d6 cao (Hoang Vin Chudc, 2004).
2.4.2.2 Lién két hoa ly

- Lién két hép thu: 1a nudc lién két voi vat liu Am dang keo. Do vat keo co ciu
tao dang hat nén bé mit bén trong rat 1on, Am s& xam nhdp vao vat theo cac bé mat tu

do nay tao thanh lién két hip thy gitta nudc va bé mit.
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- Lién két tham thau: 1a lién két gilta nudc voi vat ran khi c6 su chénh léch néng
d6 chét hoa tan & trong va ngoai té bao (Hoang Vin Chudc, 2004).
2.4.2.3 Lién két co' ly

- Lién két cdu trac: 13 lién két gitra nuéc va vat liéu hinh thanh trong qua trinh
hinh thanh vat.

- Lién két mao din: nuéc c6 trong nhitng 16 mao quan cia nhitng vt ciu tao
dang soi. Rat kho tach nudc tu do trong nhitng ng mao dan, nhimng 15 va khe hd co
kich thudc nho 1-5 pm.

- Lién két dinh uét: 1 16p nudc dinh sat bé mit co, md cta nguyén liéu rat dé

tach bang céc luc co 1y (sdy, phoi, ép) trong diéu kién thudng.

Hinh 2.2: T siy Memmert

2.5 Say thing hoa
2.5.1. Nguyén ly chung

Phuong phap sy thing hoa do k§ su G. . Lappa — Stajenhexki phat minh nim
1921. La qua trinh tach 4m ra khéi vat liéu bang cach thiang hoa, nghia la chuyén am
thang tir pha ran sang pha hoi, khong qua trang thai 16ng. Dé sdy vat liéu bang cach d6
can thiét phai tao dugc hiéu s6 nhiét do 16n gitra vat li¢u va nguén bén ngoai, mudn

vy phai sdy vat liéu ¢ trang thai déng rin & do chan khéng cao 0,1 — 1,0 mmHg, & ap
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sudt nay c6 thé siy & nhiét do 0°C, nuée khi d6 s& ¢ trang thai nude da. O 4p sudt nhat
dinh nhiét do thang hoa cta vat liéu 1a khong doi. Khi ap suat ting thi nhiét do thang
hoa ciing ting. Trong qu4 trinh thing hoa nhiét lugng dé bay hoi am khoang 672 — 677
Kcalo/kg (nhiét d6 tir -100 dén 0°C). Nhu vay sdy thing hoa thyc hién ¢ diéu kién ap
suat va nhiét d6 thip. Ché d6 lam viéc (nhiét do va ap suét) thip hon diém ba thé cia

nuadc.

mmH A K
9 1 Long

Ran Khi
458 [Tttty .
mmHg D |
F ; > E
8 7|
0 0,0098°C t°C

Hinh 2.3 : Biéu dién db thi chuyén pha ctia nudc trén toa do p —t .

Piém O goi la diém ba thé, & d6 nudc ton tai déng thoi ba thé: thé rin, thé long
va thé hoi. Nhiét d6 va 4ap suit caa diém ba thé O twong tng: t = 0,0098°C va ap suit p
= 4,58 mmHg.

Trén d6 thi hinh 2.3 duong BO biéu dién ranh giéi giita pha ran va pha hoi.
Tuong ty nhu vay duong OA 1a ranh gi6i giita pha ran va pha léong va cudi cling
duong OK 1a ranh gi6i giita pha long va pha khi. Diém K goi 1a diém t6i han, ¢ do
nhiét 4m hoa hoi c6 thé xem bang khong.

Néu am trong vat liéu sdy c6 trang thai dong bang & diém F nhu trén hinh 2.3
ching han, duoc d6t nong ding ap dén nhiét do tp twong Gng v6i diém D thi nude &
thé ran s& thyc hién qua trinh thing hoa DE. Ciing trén hinh 2.3 c6 thé thay rang ap
suat cang thp thi nhiét d6 thing hoa cua nudc cang bé. Do d6, khi cdp nhiét cho vét
liéu sdy & ap sudt cang thap thi d6 chénh léch nhiét d6 giita ngudn nhiét va vat lidu sdy
cang ting. Pung vé& mit truyén nhiét thi day 1a vu diém cua sdy thing hoa so véi sdy

chan khong binh thuong.



18

Qua trinh siy thing hoa c6 ba giai doan:

- Giai doan lam lanh san pham: trong giai doan nay do hit chan khong lam ap suat
trong budng sdy giam, 4m thoat ra chiém khoang 10 — 15%. Viéc bay hoi 4m 1am cho
nhiét d6 vt lidu siy giam xudng dudi diém ba thé (sdy thing hoa lién tuc). C6 thé 1am
lanh vat liéu trong budng lanh riéng (sdy thing hoa gian doan).

- Giai doan thing hoa: giai doan nay ché do nhiét trong budng siy dd ¢ ché do thing
hoa. Am trong vat duéi dang ran s& thang hoa thanh hoi va thoat ra khoi vat. Hoi am
nay s& dén binh ngung va ngung lai thanh 16ng sau d6 thanh bing bam trén bé mat
dng. Trong giai doan nay nhiét d6 vat khong doi.

- Giai doan bay hoi 4m con lai: trong giai doan nay nhiét do ciia vat tang 1én. Am trong
vat 12 am lién két va o trang thai 16ong. Qua trinh sdy ¢ giai doan nay giéng nhu qua
trinh sdy & cac thiét bi sdy chan khong thong thudng. Nhiét 46 méi chit trong budng
sdy lac nay ciing cao hon giai doan thing hoa.

2.5.2. Céu tao ciia may sy thiing hoa

Thiét bi sdy thing hoa gdm cac bd phan chinh sau:

Binh thing hoa (budng siy thing hoa): 1a mot tu kin, bén trong cd cac ngin,
thuong cé ciu tao hinh tru, duoc day kin vi binh lam viéc duédi chan khéng 0,1 — 1
mmHg. Vit liéu dé trén khay dit trén céc gia cb dinh trong budng sdy. Cap nhiét cho
vat sdy trong qué trinh sdy thing hoa c6 thé thuc hién bang tiép xtac hay btc xa hodc
két hop ca hai cach.

Binh ngung tu: ¢6 nhiém vu ngung tu hoi 4m thoat ra va lam déng biang 4m nay
trong qué trinh say. Dung binh ngung s& giam nhe sy 1am viéc cia bom chan khong.

Hé théng bom chan khong: c6 nhiém vy hat khi tao chan khong ban dau cho binh
thing hoa va trong thoi gian sdy c6 nhiém vy hut hét khi khong ngimg, bao dam sy
lam viéc cua thiét bi.

H¢ théng lam lanh: nhiém vu cua hé théng lam lanh Ia lam lanh san phém dén
nhiét do yéu cau (dudi diém ba thé) va lam lanh binh ngung dé ngung tu va déng bing

am thoat ra, tao diéu kién duy tri chan khong va ché d6 lam viéc trong hé théng.
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Hinh 2.4: So d6 hé thdng sdy thing hoa chu ky sir dung trong cong nghiép thyc pham
(G.1. Lappa — Stajenhexki).
1 — binh thing hoa; 2 — van; 3 — xyfon; 4 — bé chira nudc néng; 5 — binh ngung;
6 — binh tach long; 7 — gian ngung amoniac; 8 — binh chira amdniac; 9 — may
nén; 10 — bom chan khong; 11,12,13 - dong co dién; 14 — bom ly tam; 15 —
phin loc; 16 - tAm gia nhiét; 17 — chan khong ké; 18 — van diéu chinh; 19 —

khay chua vat liéu séy; 20 — tim gia nhiét dudi; 21 — bo diéu chinh nhiét.
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Hinh 2.5: Céu tao cua binh thing hoa.
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Hinh 2.6: C4u tao binh ngung — dong bing.



Hinh 2.7: Nguyén 1y ciu tao ctia may sdy thing hoa 1am viéc gian doan.
1- buéng séy; 2 -vat séy dong lanh; 3 - thiét bi cép nhiét; 4 - thiét bi btc
xa; 5 — buéng ngung; 6 — bom chan khong; 7 — may lanh; 8 - chét tai lanh; 9

- nudc ngung; 10 - ngudn nhiét; 11 - ngudn dién.

Vat sdy dm

] dén bom
2 chan khéng
dén bom chan khéng 3 g %
= 7=
\.' Q O O (=) [SI=] Q O ¥ #
'/9 =g
0=, Al 3
Chat tai lanh y
—
ldéh bom _ =
chdn khong

a1
6 T I ’
Sdn pham sdy Nude ngung
Hinh 2.8: Nguyén 1y cdu tao clia may sdy thiang hoa lam viéc lién tuc.
1- buéng sﬁy; 2 - buéng nap li¢u; 3 - thiét bi cép nhi¢t; 4 — bang tai;
5 - thiét bi ngung tu; 6 - thiét bi thao san pham.

21
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2.5.3. Uu nhwoc diém ciia phwong phap sy thing hoa
e Uu diém:

Say & nhiét do thap nén giir dugc cac tinh chat tuoi sbng cta san pham. Néu ding
dé siy thyc pham sé giit duoc chit lugng va huong vi cua san pham, khong bi mét cac
vitamin. Tiéu hao ning lugng dé bay hoi 4m thap.

e Nhuoc diém:

Gia thanh thiét bi cao, van hanh phuc tap, ngudi van hanh can ¢ trinh do k¥
thuat cao, ti€u hao di¢n nang lon.

2.5.4. Ung dung ciia phwong phap sy thing hoa

Do phuong phap nay thu dugc san pham co chat lugng cao, khi siy khong bi bién
chat albumin, bao vé nguyén ven cac vitamin nhu lac tuoi, dic biét 1a tng dung trong
san xuat nhirng san pham c6 tinh nhay cam véi nhiét d6 cao nhu: sira, rau, qua. Tuy
nhién phuong phap nay con phuc tap va dat nén chi méi ap dung rong rai trong san
xudt duge pham dé sdy cac chat khang sinh nhu: pénixilin, treptdmicin va mot vai thyc

pham chat luong cao.
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2.5.5. May siy thing hoa dwoc sir dung trong nghién ciru

g-‘ Khay dé
e { vatliéu
R
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Binh thang

| hoa

May bom
Hé thdng

Binh ngung tu lam lanh

Van

Hinh 2.9: M4y siy thing hoa lyopro 6000
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Bang 2.2: Liét ké chi tiét vé k¥ thuat ciia may

Tong quat vé may

Sau x rong x cao 526 x 842 x 480 mm
Puong kinh / cao ctia binh ngung tu 230/300 mm

Trong luong 90 kg

Nguon dién 230/50 hodc 115/60 V/Hz
Nhiét d6 xung quanh 5-32°C

Nhitng tham s6 cho hoat dong ciia may

Nhiét do -55/-90

Cong suat ngung tu / 24 gid 6 kg

Cong suat ngung tu / tong so 10 kg

Thé tich ngung tu 12 lit

2.5.5.2. Cac buéc van hanh may

- Dt budng va cac ké Ién, cha y budng phai kin.

- Bat cong tac chinh & phia sau mdy Ién.

- Cho doi su khoi dong ciia bo diéu khién.

- Man hinh hién thi phién ban phan mém hién hanh.

- Trong pre — menu, néu dén bom chua sang mau xanh, phai an nat pump. Lic
nay bom s& khoi dong. Dé cho bom chan khong hoat dong it nhat 30 phut trude khi
dong kho.

- Lam lanh binh ngung dén < -70°C.

- Khi binh ngung dat dén nhiét d6 van hanh, dén nhiét do lanh s& xanh, cho biét
binh ngung d4 sin sang cho tién trinh dong kho.

- Can bang 4p suét bang cach 4n nt AIR & pre — freeze menu.

- M& budng dit vat liéu dong kho 1én cac ké trong budng va dong budng va van
xa nudc.

- An RUN.

- Pé nglmg qua trinh d6ng kho ta 4an END, sau d6 1dy mau ra khoi céc ke.

- Bé khir da ta an de — ice, sau d6 an start dé bat dau chuc nang khir d4, sau d6 4n

stop.
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CHUONG 3: VAT LIEU VA PHUONG PHAP

3.1 B tri thi nghiém
3.1.1 Thoi gian va dia diém nghién ciru
Thoi gian: Dé tai duogc thue hién tir thang 3/2006 dén 7/2006.
Pia diém: Trung tim Rau Qua va Trung Tam Phan Tich Thi Nghiém Hoa Sinh
Truong Pai Hoc Nong Lam Tp. HO Chi Minh.
3.1.2 Nguyén liéu

- Cay rau ngot:

Hinh 3.1: L4 rau ngot

3.1.3 Cac thiét bi sir dung
Tu sdy hiéu memmert.
May say thing hoa.
Cén 2 s6 chinh xéc toi 0,01 gam.
Auto clave.
May xay sinh td.
Cdc thuay tinh.
Ong dong.
Noi.
Bép gas.
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3.2 Phwong phap
3.2.1 M ta qui trinh sian xuit chung
Nguyén liéu cdt nhé 2mm

|

Céc phuong phap trich ly ( Hap, Nau, Xay)

l

Bi «———— Loc

|

Thu dich ——» Cép dong ——» sdy
-70°C, -20°C l

Bao quan < bong goi
chan khong
Hinh 3.2: Quy trinh san xuét san pham dé nghi
3.2.2 Mo ta cac phwong phap trich ly
3.2.2.1 Phuong phap hap
L4 rau ngot cat nho 2 mm, can 100 g rau ngot dit vao 3 coc thuy tinh va cho nuéc
lan luot vao 3 coc la 800, 900, 1000 ml. Pit 3 cc nay vao ndi hap ap suat, hap ¢ cac
thoi gian 7, 9, 11 phat va hap & 100°C. Can dich va 14, lay 1a dem siy cho dén trong
luong kho cua la khong doi.
Sau d6 lya chon thoi gian va ti 18 vat liéu/nude cho HSTL va nong do chat tan
cao nhat lam thi nghiém tiép theo, thay doi nhiét do hap la 110°C va 120°C.
MJ3i nghiém thtic cua thi nghiém duoc lap lai 3 lan.
3.2.2.2 Phwong phap niu
Dua vao ti & vat lidu/nuée cho HSTL va ndng do chat tan cao nhat ctia phuong
phap hap lam co s& cho phuong phap nau. Nau ¢ cac thoi gian 4, 8, 12 phut. Can dich
va l4, 13y 1a dem sdy cho dén trong luong khé cua 1a khong doi.
MJ3i nghiém thtic cua thi nghiém duoc Iap lai 3 lan.
3.2.2.3 Phuwong phap xay
L4 rau ngot cat nho 2 mm, can 100 g 14 dit vao may xay sinh té va cho nudc vao

la 350 ml, xay & thoi gian 3 phat. Tiép tuc 100 g I4 thi cho nudc vao lan lugt la 400,
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500, 700, 900 ml. Xay xong Vit ldy dich va xac, can dich va xac, liy xac dem say cho
dén trong luong kho caa xac khang doi.

MJ3i nghiém thtic cua thi nghiém duoc lap lai 3 lan.
3.2.3 Noi dung tién hanh thi nghi¢ém
3.2.3.1 Thi nghiém 1

Dung phuong phap hap khao sat anh hudng cua thoi gian va ti 18 vat liéu/nudce
dén qua trinh trich ly chat tan va ndong d6 chat tan.
Muc dich:

Xac dinh thot gian, ti 1€ vat liéu/nude cho HSTL cao nhéat.

Xac dinh ham luong va néng d6 chat tan thu dugc theo thoi gian, ti 1€ vat
liéu/nudc.
Noi dung:

Thi nghiém 2 yéu t6 kiéu khdi ngu nhién day di dugc b tri nhu sau:
- Yéu t6 ¢b dinh:

+ Nhiét do trich ly (100°C).

+ Vat liéu cat nho (2 mm).

+ Luogng vat liéu/nghi¢m thac (100 g).
- Yéu t6 thay doi:

+ Ti 1€ vat liéu/nudce: 1/8, 1/9, 1/10 ( kg/kg)

+ Thoi gian trich ly: 7, 9, 11 pht.

Mbi nghi¢m thire cua thi nghiém duoc 1ap lai 3 lan.

Ghi nhan lugng chit tan thu duoc sau ting khoang thdi gian 7, 9,11 phut.

Ghi nhén ti 18 vat liéu/nude cho HSTL va ndng d6 chit tan cao nhat.

Dua trén két qua xir 1y s6 liéu, ti 1& vat liéu/nude va thoi gian trich ly cho hiéu
suit thu chit tan cao nhét, c6 ¥ nghia vé théng ké s& duoc chon 1am thong sé cho quy

trinh trich ly dé nghi va 1am co s& cho céc thi nghiém tiép theo.
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3.2.3.2 Thi nghié¢m 2
Dung phuong phap hap khao sat anh hudng cua nhiét do dén qua trinh trich ly
chét tan va nong do chat tan.
Muc dich:
Xac dinh nhiét do trich ly cho hi¢u suét va néng dd cao nht.
Noi dung:
Thi nghiém 1 yéu té kiéu khéi ngau nhién day du dugc bb tri nhu sau:
- Yéu t6 ¢b dinh:
+ Ti 1€ vat liéu/nudc.
+ Luong vat liéu/nghiém thac (100 g).
+ Thoi gian trich ly.
+ Vat liéu cat nho (2 mm).
- Yéu t6 thay doi:
+ Nhiét do trich ly: 110°C, 120°C.
Mbi nghiém thirc cta thi nghiém duoc lip lai 3 lan.
Ghi nhan nhiét do cho HSTL va néng do chat tan cao nhit, co y nghia vé théng

ké s& dugc chon lam thong s cho quy trinh trich ly dé nghi.

Hinh 3.3: Noi hap ap suét
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3.2.3.3 Thi nghiém 3

Dung phuong phap ndu khéo sat anh hudng cua thoi gian dén qua trinh trich ly
chét tan va nong do chat tan.
Muc dich:

Xéc dinh thoi gian trich ly cho hiéu suat va ndng do chét tan cao nhat.
Noi dung:

Thi nghiém 1 yéu té kiéu khéi ngiu nhién day du dugc bb tri nhu sau:
- Yéu t6 ¢b dinh:

+ Ti I€ vat liéu/nudc.

+ Lugng vat liéu/nghiém thac (100 g).

+ Vat liéu cat nho (2 mm).

+ Nhiét do trich ly (100°C).
- Yéu t6 thay doi:

Thot gian trich ly: 4, 8, 12 phat.

Mbi nghiém thirc ctia thi nghiém duoc lip lai 3 lan.

Ghi nhan thoi gian cho HSTL va ndng do chat tan cao nhat, c6 ¥ nghia vé thong
ké s& dugc chon lam thong s cho quy trinh trich ly dé nghi.
3.2.3.4 Thi nghiém 4

Dung phuong phép xay khao sat anh hudng cua ti 18 vat lidu/nude dén qua trinh
trich ly chat tan.
Muc dich:

Xac dinh ti 1€ vat liéu/nudc cho HSTL va néng d6 cht tan cao nhat.
Noi dung:

Thi nghiém 1 yéu t6 kiéu khdi ngiu nhién day di dugc b tri nhu sau:
- Yéu t6 ¢b dinh:

+ Luong vat liéu/ nghiém thac (100 g).

+ Vat liéu cat nho (2 mm).

+ Thoi gian trich ly (3 phat).
- Yéu t6 thay doi:

+ Ti I¢ vat li¢u/ nuoc: 1/3.5, 1/4, 1/5, 1/7, 1/9 ( kg/kg).

MBOi thi nghiém ctia nghiém thirc duoc lip lai 3 lan.

Ghi nhan ti 1€ vat liéu/nudc cho HSLT va néng d6 cht tan cao nhat.
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Dua trén xu ly s6 liéu ti 1& vat liu/nudce cho HSLT va néng d6 chat tan cao nhét,
phtt hop voi muc dich khao sat s& ap dung cho thi nghiém tiép theo va dugc chon 1am
thong sb cho quy trinh trich ly dé nghi.
3.2.3.5 Thi nghiém 5

Chon ti 1€ vat licu/nudce, thot gian cho HSTL va néng dd chét tan cao nhat & cac
thi nghiém trén 1am théng sé cho quy trinh trich ly ham luong Fe.

# Thi nghiém 5a

Dich thu dugc tur ti I¢ vat liéu/nudc, thoi gian cho HSTL va néng d6 chét tan cao
nhat dugc chon dé phan tich ham luong Fe.

Muc dich:

Xac dinh dugc ham lugng Fe va HSTL Fe.

# Thi nghiém 5b

Dich thu dugc tur ti I¢ vat liéu/nudc, thoi gian cho HSTL va néng d6 chat tan cao

nhat dem bao quan trong ti mat 1 thang, phan tich ham luong Fe.
Muc dich:

Xéc dinh luong Fe hao hyt va HSTL Fe hao hut trong 1 thang.
# Thi nghiém 5c

Dich thu duogc tur ti I¢ vat liéu/nudc, thoi gian cho HSTL va néng d6 chat tan cao
nhat dem siy thing hoa tao bot 1am vi lugng b sung vao thuc pham.

Thi nghiém cam quan b sung Fe vao thuc pham duogc bé tri theo phuong phap
trac nghiém so sanh hai dan s6. Mét cap cua cac mau da ma hoa dugc dung dé so sanh
tinh chat nao do, thi nghiém nay duoc bé tri dé thir nghiém so sanh vé mui, vi cua hai
san pham la mi géi ¢6 bd sung Fe trong gisi han cho phép va mi goi khong bé sung.

Cach ma hoa mau (A, B) dugc thuc hién nhu sau:

- Mi géi duoc chia lam 2 mau: A va B (c6 bo sung Fe).

- Mbi goi mi duoc chia lam 4 phan bang nhau, luong Fe dit vao mdi phan cua

mi g6i ciing bang nhau (phu thudc vao nhu cau sir dung Fe hang ngay ctua mdi
nguoi).

- Mbi cam quan vién dugc cam quan 2 mau A va B. Sau d6 hay cho biét sy

khac biét vé mui, vi caa 2 san pham. Ban thich san pham nao nhat.

Panh gia sy khac biét cia 2 san pham dya vao bang cau hoéi cam quan (phu luc

28) va sb cac cam vién tra 1oi dang can thiét dé co su khac biét (phy luc 29).
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Sw khac biét:

Theo phu luc 29, véi 12 nguoi thir thi ¢6 it nhat 11 nguoi phan biét dang mau
khac biét gitra A va B méi co ¥ nghia & d6 tin cay 99% (muc 1% hay p<0,01). Néu 10
nguoi phan biét dang thi do tin cay la 95%.

Khi niing chip nhén:

Kha ning chap nhan dwa vao phu luc 29. Ching han trong 9 ngudi tra loi dang,
c6 8 ngudi chap nhan A thi kha nang chap nhan A c¢é ¥ nghia 95%. Néu dudi 8 nguoi
chap nhan thi kha nang chap nhan A khang c6 ¥ nghia ¢ 95%.

3.3 Phwong phap xac dinh céc chi sé
3.3.1 Céc chi sb ciia vat liéu

Xéc dinh am do nguyén lidu: bang phuong phap ta sdy memmert

Am d6 nguyén liéu dugc xac dinh bang cach: Can khéi luong mau ban dau dat
trong chén nhom dugc M;(g), ta dem mau di say ¢ 105°C trong 2h , sau d6 cir %4 h
lién tiép ta dem can mau cho dén khi trong luong khong thay doi ta thu duoc My(g).
Khi 6 am d6 duoc tinh:

M; - M,
W = *100%
M;

3.3.2 Chi tiéu theo doi trong cac thi nghiém
3.3.2.1 Tinh HSTL chit tan va nong do chit tan
- Tinh HSTL chit tan:

Gian(NT)
HSTL chic (%) = * 100%
Gin(VL)
+ Gan (NT):
Gian (NT) = Gy vat tiew) — Gia( nghiem thirc)
+ Gan(VL):

Gun(VL) = le(vat liew) — Gk2(xo vat licu)
Giuat ticw : Khoi lugng (g) kho ciia vat lidu duge xac dinh bang cach vat ligu cét

nho dem siy & ta sdy memmert 105°C cho dén trong luong khong doi.
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Ghka(nghiem thirey : Khoi lwgng (g) kho ctia phan con lai sau khi trich ly cua nghiém
thirc dugc xac dinh bang cach vat liéu cat nho — trich ly theo nghiém thuc (hap, niu,
xay)— thu xac — sdy ta siy mememrt 105°C cho dén trong luong khong ddi.

Gia(xo vat licu) Khdi luong (g) cua xo vat liéu duoc xac dinh béng cach vat liéu —
Xay — ndu — can vai u6t — vat nhiéu lan dén trong — can nguyén vai — lay xac —
sdy ti siy memmert 105°C dén trong luong khong dbi.

- Tinh nong d¢ chit tan (Cmyehit tam)):
Gian (NT)
CM(chit tan)(%0) = *100%
Gaich

Gaich: Khoi luong (g) dich duoc xac dinh béng cach vat liéu cat nho — hép, néu,
xay — ¢ép bd xac — thu dich.
3.3.2.2 Tinh HSTLg,(%0):

Luong Fe thu dugc (g)
HSTL (%) = q *100%
Ham lugng Fe tong cua vat li€u (g)

3.3.3 Phuong phap xir Iy so liéu
S6 liéu thu duge tir cac thi nghiém dugc xir Iy bang phan mém xir 1y s lidu

STATGRAPHIC vers 7.0 va chuong trinh Microsoft Excel 2003.
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CHUONG 4: KET QUA VA THAO LUAN

4.1 Thi nghiém 1

Dung phuong phap hap khao sat anh hudng cia thoi gian va ti 18 vat lidu/nude
dén qua trinh trich ly chit tan va ndng d6 chat tan.

Anh hudng cua thoi gian va ti 18 vat liéu/nudc dén qua trinh trich ly va nong do
chat tan duoc trinh bay & bang 4.1, 4.2 va 4.3.

Bang 4.1: Hiéu suit trich ly va ndng do chét tan thu duoc trong qué trinh héap lan 1.

STT | cuange | THO gian (i) | HSTLuun (%) | Ciian (%)
1 0.125 7 91.9678 1.2840
2 0.111 7 91.7089 1.1839
3 0.100 7 89.7098 1.0628
4 0.125 9 97.8505 1.4090
5 0.111 9 83.5182 1.0910
6 0.100 9 93.4582 1.0698
7 0.125 11 89.0598 1.2847
8 0.111 11 87.56 1.0928
9 0.100 11 84.8826 1.0392

Bang 4.2: Hiéu suat trich ly va nong do chat tan thu duoc trong qué trinh hap lan 2.

STT ,iTgu',ilvrf‘,fc Thoi gian (phat) | HSTLewdtan (%) | CMenitin (%)
1 0.125 7 88.3679 1.2754
2 0.111 7 74.2108 0.9383
3 0.100 7 69.5064 0.7979
4 0.125 9 60.3669 0.6984
5 0.111 9 44,0322 0.6228
6 0.100 9 40.9463 0.5341
7 0.125 11 55.7264 0.8030
8 0.111 11 53.8847 0.6928
9 0.100 11 61.4501 0.7248
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Bang 4.3: Hiéu suit trich ly va ndng do chat tan thu duoc trong qua trinh hép 1an 3.

STT | o | Thisi gian (hit) | HSTLoiin (%) | Cncan (%)
1 | 0125 7 717128 0.9830
2 | 0411 7 61.5714 0.9651
3 | 0100 7 59.0689 0.7382
4 | 0125 9 64.7616 0.8468
5 | 0411 9 55.087 0.8166
6 | 0.00 9 34.3271 0.4862
7 | 0425 11 52.6429 0.7568
8 | 0111 11 48.3211 0.6759
9 | 0.100 11 31.1751 0.4359

Qua sb liéu ¢ 3 bang 4.1, 4.2 va 4.3 cho thdy HSTL va ndng d6 chét tan ti 18
thuan véi nhau. So sanh cac gia tri trong bang trén cho théy ti 1€ vat liéu/nude cao cho
HSTL va ndng do chit tan cao. Piéu nay co thé giai thich ring trong qua trinh hap mot
s6 chat bay hoi hodc thuy phan lam cho HSTL va nong do chat tan thp, do d6 khi da
dat mtrc d6 trich ly cao nhit, néu kéo dai thoi gian s& khong mang lai hiéu qua. Vay

thoi gian phai c6 gidi han va anh huéng dén qua trinh trich ly.
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Hinh 4.1: HSTL chat tan trong 3 1an l3p lai.



Bang 4.4: Két qua trung binh HSTL va ndng d6 dua vao vt liéu/nudc:
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Hinh 4.2: Nong do chat tan trong 3 1an lip lai.

STT | Tile vat lieu/nusc TBrstL (%) TBcm (%)
1 0.125 74.7174° 1.0379°
2 0.111 66.6549° 0.8977°
3 0.100 62.7249" 0.7654°

Bang 4.5: Két qua trung binh HSTL va ndng d6 dua vao thoi gian:

STT | Thoi gian (phat) TBhstL (%) TBcm (%)
1 11 62.7447° 0.8339°
2 9 63.8164° 0.8416°
3 7 77.5361° 1.0254°
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Ghi chii: Cac trung binh HSTL va nong do chat tan di kém véi cac chit s6 giong
nhau thi khac biét khong cé ¥ nghia vé mat thong ké véi do tin cay 95%.

Két qua xir 1y thong keé statgraphic, bang Anova & phu luc 1va 4, bang LSD & phu
luc 2, 3, 5va 6 cho thay:

Ti 18 vat liéu/nudc va thoi gian tac dong c6 ¥ nghia dén HSTL va ndng do chat
tan, d@)ng thoi ti 1€ vat liéu/nudc va thoi gian cho HSTL va n6ng d6 chét tan cling khac
biét nhau & mirc y nghia 5%. Su twong tac gitra ti I€ vat liéu/nudc va thoi gian khong
c6 y nghia ( p>0,05).

Vi thé dua vao bang 4.4 va 4.5, bang LSD ¢ phu luc 2, 3, 5 va 6 chon ti 1€ vat
lidu/nudc 1a 0.125 va thoi gian 1a 7 phit 1am co s& cho cac thi nghiém tiép theo.

4.2 Thi nghi¢m 2

Dung phuong phap hap khao sat anh hudng cua nhiét do dén qua trinh trich ly
chat tan va nong do chat tan.

Anh huéng cta nhiét do dén qua trinh trich ly va ndng d6 chat tan dugc trinh bay

6 bang 4.6,4.7 va 4.8.
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Bang 4.6: Hiéu suit trich ly va ndng do chit tan thu duoc trong qua trinh hap lan 1.

Tilevat | Thoigian | Nhiétdo , ;
STT Iléu/nu,é,c (phl:lt) (OC) HSTLchattan (%) Cmchattan (%)
1 0.125 7 110 53.5923 0.9027
2 0.125 7 120 52.0826 0.86

Bang 4.7: Hiéu suit trich ly va ndng do chat tan thu duoc trong qué trinh hap 1an 2.

Tilévat | Thoigian | Nhiét do , .
STT |IéU/nlI(3'C (phlflt) (OC) HSTLchéttan (%) Cmchattan (%)
1 0.125 7 110 49.95 0.822
2 0.125 7 120 47.0551 0.772

Bang 4.8: Hiéu suat trich ly va ndng do chét tan thu duoc trong qua trinh hép 1an 3.

Ti Ié vat Thoi gian Nhiét do ) .
STT ||éU/n1Ié'C (phﬁt) (OC) HSTLchﬁttan (%) Cmchattan (%)
1 0.125 7 110 50.8643 0.8325
2 0.125 7 120 50.9858 0.8449

Qua bang 4.6, 4.7 va 4.8 cho thay céac lan lap lai co6 HSTL va nong do chat tan
gan bang nhau. Phan tich bang Anova va LSD (Phu luc 7, 8, 9, 10) ciing cho thay
khong c6 sy khac biét vé HSTL va nong do chat tan (p>0.05).
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Hinh 4.3: Biéu dién HSTL chét tan thu duoc trong 3 1an lap lai & 110°C va 120°C.
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Hinh 4.4: Biéu dién ndng do chét tan thu duoc trong 3 1an lap lai & 110°C va 120°C.



37

Bang 4.9: Két qua trung binh HSTL va ndng d6 dua vao nhiét do:

STT | Nhiétdo (°C) | TBust (%) TBcm (%)
1 110 51.4689% 0.8524°
2 120 50.0412% 0.8256°

Ghi chii: Cac trung binh HSTL chat tan va nong d6 di kém voéi cac chit sé gidng
nhau thi khac biét khong cé ¥ nghia vé mat thong ké véi do tin cay 95%.
Bang 4.10: So sanh HSTL va ndng do chat tan thu dwuoc ¢ 3 nhiét do 100, 110 va

120°C.

STT | Nhiétdo (°C) | TBustL (%) TBcm (%)
1 100 84.0162° 1.1808°
2 110 51.4689" 0.8524"
3 120 50.0412° 0.8256°

Ghi chii: Cac trung binh HSTL chat tan va nong do di kém vai cac chit s6 giéng
nhau thi khac biét khong cé y nghia vé mat théng ké vai do tin cay 95%.

Duwa vao bang 4.10, Anova va LSD ¢ phuc luc 11, 12, 13, 14 cho thiy c6 su khac
biét gitra cac nhiét d6 trong cung nghiém thic (p<0.05). So sanh nhiét d trong cung
nghiém thic cho thay & 100°C cho HSTL va nong do chat tan cao hon ¢ 110°C va
120°C. Diéu nay cé thé la do mot sb chat nhu protein va vitamin khi hap ¢ nhiét do
ca0110°C, 120°C bi thuy phan va bay hoi nén thu duwoc HSTL va nong do chat tan
thap. Mt khéc, trong qua trinh hdp & nhiét d6 cao ciing co thé 1a do ap luc cua ap suat
nén protein va vitamin dé thuy phan, dé bay hoi.

Tom lai: HSTL va ndng do chat tan chiu tac dong cua cac yéu td: vat lieu/nudéc,
thoi gian va nhiét do. Trong cung mot nghiém thic thoi gian hap cang dai, ti ¢ vat
liu/nude thap, nhiét @ cao thi HSTL va néng d6 chat tan thu dugc cang thap.

4.3 Thi nghi¢m 3

Dung phuong phap niu khao sat anh huong cua thdi gian dén qua trinh trich ly
chét tan va nong do chat tan.

Anh huéng cua thoi gian dén qua trinh thu HSTL va ndng do chat tan dugc trinh

bay & bang 4.11va 4.12.



Bang 4.11: Hiéu suét trich chat tan thu duoc trong qua trinh nau (%).

Thoi gian(phat)
4 8 12
Lap lai
Lan 1 45.7023 | 46.7245 | 45.7219
Lan 2 42,1201 | 47.9126 | 48.0067
Lan 3 36.0774 | 45.9829 | 48.7553

Bang 4.12 : Nong d6 chat tan thu dugc trong qua trinh ndu (%).

Thoti gian (phut)

4 8 12
Lap lai
Lan 1 1.096 1.1909 1.2642
Lan 2 0.9027 0.9129 1.1570
Lan 3 0.8223 1.1647 1.1834

Dua vao bang 4.11 va 4.12 cho thdy HSTL va ndng d¢ chit tan thu dugc cao nhit
trong 3 1an lap lai 1a ¢ thoi gian 12 phat. Tuy nhién sy chénh léch gitta cac s6 liéu

khong dang ké, s6 liéu cia HSTL va ndng do chit tan gan bang nhau.
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Hinh 4.5: Biéu db biéu din HSTL chét tan thu duoc & 4, 8, 12 phut.
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Hinh 4.6: Biéu dd biéu dién nong do chat tan thu duoc & 4, 8, 12 phut.
Bang 4.13: Két qua trung binh HSTL va nong d6 chat tan thu duoc dua vao thoi gian

STT | Thoi gian (phut) TBust (%) TBcm (%)
1 4 41.2999 0.9403°
2 8 46.8733% 1.0895%
3 12 47.4946" 1.2015°

Ghi chii: Cac gia tri trung binh cia HSTL va nong do chat tan di kém véi cac chir
s6 giong nhau thi khac biét khong cé ¥ nghia vé mat thong ké vai do tin cay 95%.

Phan tich bang Anova ta nhan thiy HSTL va ndng d6 chét tan thu duoc khac biét
khong cé y nghia (p>0.05) ¢ do tin cay 95% phu luc 15 va 17.

Duwa vao phan tich LSD phu luc 16, 18 va bang 4.13 cho thay c6 su khac biét giira
cac thoi gian, khac biét rd nhat 1a ¢ 4 — 12 phat. Diéu nay c6 thé giai thich rang ¢ thoi
gian 4 phat nuéc chua kip thoat hoi va mot sé chat trong vat lidu khong c6 du thoi
gian dé tan.

Tom lai: HSTL va nong do chat tan trong qua trinh nau ciing chiu su tac dong caa
thoi gian. Thoi gian dai cho HSTL va nong do chat tan cao.

4.4 Thi nghi¢m 4

Dung phuong phép xay khao sat anh hudng cua ti 18 vat lidu/nude dén qua trinh
trich ly chat tan.

Anh huéng cua ti 1& vat lidu/nuée dén qua trinh thu HSTL va ndng d6 chat tan

duogc trinh bay ¢ bang 4.14 va 4.15.



Bang 4.14: HSTL chét tan thu duoc trong qua trinh xay (%).
vatliéu/nudc
0.286 0.250 0.200 0.143 0.111
Lap lai
Lan 1 95.9513 | 95.9744 | 84.1640 | 74.0232 | 75.2466
Lan 2 94.9507 | 90.7081 | 80.0277 | 76.2434 | 73.7507
Lan 3 96.2840 | 94.7399 | 81.3222 | 73.8911 | 76.9138

Bang 4.15: Nong do chit tan thu duoc trong qua trinh xay (%).

vatliéu/nuée
0.286 0.250 0.200 0.143 0.111
Lap lai
Lan 1 3.2011 | 2.9507 | 2.1926 | 1.4038 1.1311
Lan 2 2.8285 | 2.8022 | 1.9078 | 1.3452 1.1705
Lan 3 2.9892 | 2.8287 | 1.9976 | 1.3453 1.1163

Dua vao bang 4.15, 4.16 va bang Anova & phu luc 19, 21 cho thay ti I& vat
liu/nudc tac dong cé y nghia (p<0.05) dén HSTL va nong do chat tan.

Qua sé liéu bang 4.14 va 4.15 cho thiy phuong phap xay cho HSTL va néng do
chat tan cao hon phuong phap hap va nau diéu nay cé thé giai thich la do ton that ba
trong phuong phap xay la nhé nhat nén thu dugc néng do dung dich cao. Mat khac,

trong qua trinh xay do protein va vitamin, chat béo khong bay hoi va khong bi phan

huy nén ta thu dugc HSTL cao.

40
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Bang 4.16: Két qua trung binh cua HSTL va ndng do chit tan thu duoc dya vao

ti 1€ vat liéu/nudc.

STT| s TBusr (%) | TBem (%)
1 0.111 75.3037° 1.1393°
2 0.142 74.7192° 1.3648°
3 0.200 81.8380° 2.0327°
4 0.250 93.8075° 2.8605°
5 0.285 95.7287° 3.0063¢
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vat liéu/nwéc

Hinh 4.7: Biéu d biéu dién HSTL thu duogc dua vao ti 18 vat liéu/nudc.

S6 liu o bang 4.16, hinh 4.6 va 4.7 cho thdy % HSTL va ndng do chat tan thu

duoc giam theo ti I¢ vat ligu/nudce, cé nghia la ti ¢ vat ligu/nude cang cao cho HSTL

va nong do chat tan cao.

%ndng d? chét
an

3.

2.

1.

0.

5 -
3 -
5 -
2
5 A
1 4
5 -
0

N

—o—1lan1
= 1an 2

lan 3

0.286

0.250 0.200 0.143 0.111

vat liéu/nwéc

Hinh 4.8: Biéu dd biéu dién nong do chét tan thu duoc dwa vao ti 16 vat

liéu/nuaec.

Bang LSD & phu luc 20 va 22 cho thay ti 1¢ vat liéu/nudc tic dong co y nghia dén

HSTL va néng do chat tan.
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Tir cac thi nghiém trén cho thy phuong phap xay cho HSTL va nong do chat tan
cao nhat. Vi thé chon ti 18 vat liéu/nude la 0.285, thoi gian la 3 phat 1am co sé phan
tich ham lrong Fe va lam thong sé cho quy trinh trich ly dé nghi.

4.5 Thi nghiém 5

Chon phuong phap xay dé phan tich ham luong Fe vi: phuong phap xay cho
HSTL va nong do chat tan cao nhat. Mt khac, khi trich ly dé phan tich ham luong Fe
thi phuong phap xay la phuong phap Fe it bi oxi hoa nhat vi khéng bj anh huéng cua
nhiét do.

4.5.1 Thi ngiém 5a

Phan tich ham luong sat:

Dua vao phu luc 23, 24 va 25 cho thay ham luong Fe thu duoc la: 6.09 (mg/L).

Ty 1€ vat lieu/nudc: 1/3.5 ¢6 nghia la:

100 gam vat liéu + 350 ml nuéc = 450 mi

450ml xay vat bo xac thu dugc 420 ml dich.

420 ml dich — 100 g 1a
1000 ml dich —  ?2(238.0952 g)
Mac khac:
238.0952 g — 6.09 mg Fe
100 g — ? (2.5578 mg)
2.5578
%HSTL Fe = *100= 74.1391%.
3.45
Trong d6 3.45mg la khéi luong Fe tong c6 trong 100 g l4 rau ngét twoi (phu luc
24).
4.5.2 Thi nghiém 5b:

Dich thu dugc dem bao quan trong tu mat 1 thang.

Két qua phu luc 26 cho thay sy hao hut gitta 2 chi tiéu khong cé su khac biét s6
lieu gan giéng nhau. Két qua luong dich bao quan 1 thang 16n hon lwong dich khong
bao quan (6.28>6.09) co thé la do sai sot trong qua trinh phan tich.

Dua vao thi nghiém trén ta co:
238.0952 g — 6.28 mg
100 g — ? (2.6376 mQ)
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2.6376
%HSTL Fe = *100 = 76.4522%

3.45

Hinh 4.9: Dich trudc khi bao quan

wﬂ‘i

L 8

Hinh 4.10: Dich sau khi bao quan 1 thang.
Két luan:

Khi xét trén ham lugng Fe tdng cho thay khong cé su hao hut. Con vé Fe®* do
khong c6 thiét bi va chua tim hiéu k§ phuong phap nén chang t6i khong phan tich
duoc Fe?*.

4.5.3 Thi nghiém Sc:

Dich thu dugc tur ti 1€ vat liéu/nudc, thoi gian cho HSTL va néng d6 chat tan cao

nhat dem siy thing hoa tao bot 1am vi lugng b sung vao thuc pham.
Bang 4.17: Két quatrung binh am d6 cap dong 24h & nhiét 6 -20°C va -70°C, say
thang hoa trong 24h.
STT Cap dong Am d6 (%)
1 -20°C 7.83
2 -70°C 12.1
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Dua vao bang sé liéu trén cho thiy -20°C cho am d6 thap hon -70°C. Vi thé chon
cap dong & -20°C dé say thang hoa tiép theo sao cho am do ¢ lan sy ké tiép dat duéi

5%. Mat khac, mudn dat dwgc am d6 dudi 5% phai tang thém thoi gian siy.

-20°C -70°C
Hinh 4.11: San pham cap dong -20°C, -70°C trong 24h, sy thang hoa trong 24h.
Két qua trung binh am d6 cap dong 24h & -20°C, say thing hoa 39h: 4.167%.

-~

Hinh 4.13: Fe thu duoc sau khi sdy lam vi lugng b sung thuc pham.

Ghi cht: goi mau xanh.
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Ham lueong Fe bd sung vao thuc pham dwa vao nhu cau st dung Fe hang ngay
ciia mdi ngudi (phu luc 27).
> Tinh toan lugng Fe con lai sau khi siy:
e Cipdong -20°C
Dua vao phu luc 23 va 26 cho thay ham lugng Fe téng thu dugc: -20°C

la 20.9mg/100g.

420 ml dich sau khi sy thu duoc 10 g.

Ma

100 g — 20.9 mg

10 g = 2(2.09 mg)
2.09

%HSTL Fe = *100 = 60.5797%
3.45

e  Tinh toan lugng Fe hao hut sau khi siy:
Vay luong Fe tong hao hut la:
74.1391% - 60.5797 % = 12.5594%.
> Két qua khao sat khi so sanh gitra hai san pham mi goi ¢6 b6 sung Fe trong gidi
han cho phép va mi khong b sung.

Chung toi tién hanh bo sung Fe vao thuc pham dya vao nhu cau sir dung Fe hang
ngay caa mdi nguoi. Nhu cau st dung Fe hing ngay la: 12 mg Fe/ngudi/ngay (phu luc
27).

Do d6 trong mdi géi san pham chuang toi can: 57.42 g bot rau ngot.

10 g botraungét —  2.09 mg Fe
?(57.42 g) < 12 mg Fe.

Thi nghiém cam quan b sung Fe vao thuc pham duogc bé tri theo phuong phap
tric nghiém so sanh hai dan s6. Mét cap cia cac mau d¢a ma hoa dugc dung dé so sanh
tinh chit nao d6, & day chung toi thir nghiém so sanh vé mui, vi cua hai san pham la mi
goi co bo sung Fe trong giéi han cho phép va mi goi khong bé sung.

Thi nghiém cam quan dugc tién hanh véi cam quan véi 12 cam quan Vvién, cac
budc cam quan dugc thuc hién nhu sau:

+ Mi goi duoc chia lam 2 mau: mau A va mau B ( ¢6 b sung Fe).
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+ M&i goi mi chia 1am 4 phan bang nhau, chia bét rau ngét co chira 12mg Fe ra
lam 4 phan bd sung vao mi goi.

+ Mbi cam quan vién dugc cam quan 2 mau A va B. Sau d6 hay cho biét su khac
biét v& mui, vi cua hai san pham. Ban thich san pham nao nhat. Bang cau hoi ( phu luc
28).

Dua vao két qua cia cac cam quan vién cho thay cé su khac biét & mac ¥ nghia
0.01 (phu luc 29). S6 cam quan vién la 12 khi tha 2 mau san pham A va B thi c6 téi 11
cam quan vién cho rang san pham mau B c6 bé sung Fe & gidi han cho phép bang bot
rau ngot thi ¢6 vi ngon, mui thom ciia rau va an vao d& ngan. Pa sb thich san pham co

bo sung Fe & gigi han cho phép hon san pham khong bo sung.
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CHUONG V: KET LUAN VA PE NGHI

5.1 Két luin

Qua qua trinh thyuc hién dé tai cac két qua thu duoc nhu sau:

- Theo phuong phap dé xac dinh HSTL va ndng d6 chat tan, HSTL Fe thi cac yéu
t6 khao sat 1a nhiét do, thoi gian , ty 1¢ vat liéu/nudc:

e Phuong phap hap:
Ty 1é vat lidu/nuéce, thoi gian va nhiét do déu anh huéng co ¥ nghia
dén HSTL va ndng do chat tan (p<0.05).
HSTL va nong do chat tan cao nhat 1a 84.0162% va 1.1808% ¢ ti 18 vat
lieu/nude 0.125, thoi gian 7 phat va nhiét do 100°C.
e Phuong phap nau:
Thoi gian anh huong khong coé su khac biét ¢én HSTL va nong do chat
tan (p>0.05).
HSTL va nong do chat tan cao nhat la 47.4946 % va 1.2015% & ti I¢
vat ligu/nudc la 0.125, thoi gian 12 phuat.
e Phuong phap xay:
Ty Ié vat liéu/nudc anh huong co v nghia dén HSTL va nong do chat
tan (p<0.05).
HSTL va ndng d6 chat tan cao nhat 1 95.7287% va 3.0063% ¢ ti 18 vat
ligu/nudc la 0.285, thoi gian xay la 3 phut.

- So sanh 3 phuong phap trich ly cho thay phuong phap xay cho HSTL va néng
d6 chat tan cao nhat. Vi thé chon phuong phap xay véi ti Ié vat lieu/nuéc 1a 0.285 va
thoi gian xay la 3 phut lam thong sé cho qui trinh trich ly Fe d& nghi.

- Cong doan say lam giam ham luong Fe (12.5594%). Ché do sy thiang hoa dé
c6 bot rau ngot vai am do 5% la: Cap dong 24h & -20°C, say thang hoa trong 39.

- Thi nghiém cam quan bé sung Fe vao thuc pham la mi géi theo nhu cau st dung
Fe hang ngay cua mdi nguoi cho két qua rat kha quan. Thi nghiém cam quan véi sé
cam quan vién la 12 thi co téi 11 cam quan vién thich san pham c6 bo sung Fe hon vi
khi dung véi mi géi nudc mi ngot hon, c6 mui thom cua rau ngét an vao dd ngan hon

mi khong bd sung.



5.2 Pé nghi

- Tim phuong phap xac dinh ham leong Fe®”.

- Khao sat lai cac yéu té ma dé tai da dua ra.

- Nghién ctiu bién phap dé bao quan san pham.

- Thtr nghiém san pham bé sung vi luong vao cac san pham khac chi tiét hon.

- Str dung trong thuc té bd sung bot rau ngét vao mi goi. Can phan tich chi tiét
hon vé Fe?".

- Quy trinh trich ly d& nghi:

Rau ng6t cat nhé 2mm
Dung phuong phap xay
Ty 1€ vat ligu/nuac: 1/3.5 (0.285)

|

Bi «— Loc

|

Thu dich—— Cip dong —»say
l -70°C, -20°C lsgh

Bao quan < bong goi

chan khong
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PHU LUC

Phu luc 1: Bang Anova diung phwong phap hap khio sat anh huéng cia thoi gian
va ty 1€ vat liéu/nwéc dén HSTL chat tan.

Analysis of Variance for TNl.hstl - Type III Sums of Squares

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

MAIN EFFECTS

A:TNl.vatlieu nu 1521.2936 2 760.64678 8.823 .0021

B:TN1l.thoigian 1600.1982 2 800.09911 9.281 .0017
INTERACTIONS

AB 223.84650 4 55.961626 .649 .6348
RESIDUAL 1551.7524 18 86.208469
TOTAL (CORRECTED) 4897.0907 26

1 missing values have been excluded.
All F-ratios are based on the residual mean square error

Phu luc 2: Tric nghiém LSD giira cac ty 18 vat liéu/nwée theo HSTL

Multiple range analysis for TNl.hstl by TNl.vatlieu nu

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

0.1 9 48.590781 X

0.111 9 58.880419 X

0.125 9 66.931867 X
contrast difference limits

0.1 - 0.111 -10.2896 9.19782 *
0.1 - 0.125 -18.3411 9.19782 *
0.111 - 0.125 -8.05145 9.19782

*denotes a statistically significant difference.

Phu luc 3: Tric nghiém LSD giira cac thoi gian theo HSTL

Multiple range analysis for TNl.hstl by TNl.thoigian

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

11 9 50.279159 X

9 9 55.533415 X

7 9 68.590493 X
contrast difference limits
7 -9 13.0571 9.19782 *
7 - 11 18.3113 9.19782 *
9 - 11 5.25426 9.19782

* denotes a statistically significant difference.



Phu luc 4: Bang Anova dung phwong phap hap khio sat anh huéng ciia thoi
gian va ty 1€ vat liéu/nuwéc dén nong do chat tan.

Analysis of Variance for TNl.nongdo - Type III Sums of Squares

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

MAIN EFFECTS

A:TNl.vatlieu nu .4279690 2 .2139845 21.425 .0000

B:TN1l.thoigian .2912725 2 .1456363 14.581 .0002
INTERACTIONS

AB .0067835 4 .0016959 .170 .9510
RESIDUAL .1797807 18 .0099878
TOTAL (CORRECTED) .9058056 26

1 missing values have been excluded.
All F-ratios are based on the residual mean square error.

Phu luc 5: Triac nghiém LSD giira cac thoi gian theo nong dd

Multiple range analysis for TNl.nongdo by TNl.thoigian

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

11 9 .6932411 X

9 9 . 7582307 X

7 9 .9387563 X
contrast difference limits
7 -9 0.18053 0.09900 =
7 - 11 0.24552 0.09900 =
9 - 11 0.06499 0.09900

* denotes a statistically significant difference.

Phu luc 6: Trac nghiém LSD giira ty 1¢ vat liéu/nuwéc theo ndng do.

Multiple range analysis for TNl.nongdo by TNl.vatlieu nu

Method: 95 Percent LSD

Level Count LS Mean Homogeneous Groups

0.1 9 .62400981 X

0.111 9 .8453630 X

0.125 9 .9207670 X

contrast difference limits

0.1 - 0.111 -0.22126 0.09900 =
0.1 - 0.125 -0.29667 0.09900 =
0.111 - 0.125 -0.07540 0.09900

* denotes a statistically significant difference.
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Phu luc 7: Bang Anova dung phwong phap hap khio sat anh hwéng ciia nhiét do
dén HSTL chat tan.

One-Way Analysis of Variance

Data: TN2.HSTLchatta

Level codes: TN2.NHIETDO oC

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Botween growps  3.057491 1 3.0574909  .578  .4971
Within groups 21.157802 4 5.2894506
Total (corrected)  24.215293 5

0 missing value(s) have been excluded.

Phu luc 8: Tric nghiém LSD giira 2 nhiét d§ 110°C va 120°C theo HSTL.

Multiple range analysis for TN2.HSTLchatta by TN2.NHIETDO oC

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

120 3 50.041167 X

110 3 51.468867 X
contrast difference limits
110 - 120 1.42770 5.21558

* denotes a statistically significant difference
Phu luc 9: Bang Anova dung phwong phap hap khao sat anh hwéng cia nhiét do
dén nong do chat tan.
One-Way Analysis of Variance
Level codes: TN2.NHIETDO oC
Labels:

Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups .0010747 1 .0010747 .519 .5183
Within groups .0082791 4 .0020698
Total (corrected) .0093537 5

0 missing value(s) have been excluded.



53

Phu luc 10: Tric nghi¢m LSD giira 2 nhiét d9 110°C va 120°C theo ndng d9.

Multiple range analysis for TN2.NONGDOchat by TN2.NHIETDO oC

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

120 3 .8256333 X

110 3 .8524000 X
contrast difference limits
110 - 120 0.02677 0.10317

* denotes a statistically significant difference.

Phu luc 11: Bang Anova dung phwong phap hap khao sat anh huwéng cia nhiét do
dén HSTL chat tan.

One-Way Analysis of Variance

Data: TN2.HSTL
Level codes: TN2.nhietdo

Labels:

Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 2215.6657 2 1107.8328 26.098 .0011
Within groups 254.6967 6 42.4494
Total (corrected) 2470.3624 8

Phu luc 12: Tric nghiém LSD giira 3 nhiét d§ 100°C, 110°C va 120°C theo HSTL

Multiple range analysis for TN2.HSTL by TN2.nhietdo

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

120 3 50.041167 X

110 3 51.468867 X

100 3 84.016167 X
contrast difference limits

100 - 110 32.5473 13.0209 *
100 - 120 33.9750 13.0209 =
110 - 120 1.42770 13.02009

* denotes a statistically significant difference.
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Phu luc 13: Bang Anova dung phwong phap hip khao sat anh hwéng ciia nhiét
do den nong do chat tan.

One-Way Analysis of Variance

Data: TN2.Nongdo

Level codes: TN2.nhietdo

Labels:

Means plot: LSD

Source of variation

Between groups
Within groups

Total (corrected)

Confidence level: 95

Analysis of variance

Sum of Squares d.f. Mean square

.2347064 2 .1173532
.0670033 6 .0111672
.3017097 8

5 missing value(s) have been excluded.

Phu luc 14: Tric nghiém LSD giira 3 nhiét d§ 100°C, 110°C va 120°C theo ndng

do.

Range test: LSD

F-ratio Sig. level

Multiple range analysis for TN2.Nongdo by TN2.nhietdo

Method: 95 Percent LSD

Level Count
120 3
110 3
100 3

contrast

100 - 110

100 - 120

110 - 120

Average Homogeneous Groups
.8256333 X
.8524000 X

1.1808000 X

difference
0.32840
0.35517
0.02677

limits
0.21119 *
0.21119 *
0.21119

* denotes a statistically significant difference.



Phu luc 15: Bang Anova dung phwong phap nau khao sat anh hwéng cia thoi
gian dén HSTL chat tan.

One-Way Analysis of Variance

Data: TN3.HSTLchatta
Level codes: TN3.THOIGIAN P

Labels:

Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 69.823109 2 34.911555 3.863 .0835
Within groups 54.217534 6 9.036256
Total (corrected) 124.040064 8

0 missing value(s) have been excluded.

Phu luc 16: Tric nghiém LSD giira cic thoi gian theo HSTL.

Multiple range analysis for TN3.HSTLchatta by TN3.THOIGIAN P

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

4 3 41.299933 X

8 3 46.873333 XX

12 3 47.494633 X
contrast difference limits
4 - 8 -5.57340 6.00757
4 - 12 -6.19470 6.00757 *
8 - 12 -0.62130 6.00757

* denotes a statistically significant difference
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Phu luc 17: Bang Anova diung phwong phap nau khao sat anh hwéng ciia thoi
gian dén ndng dd chat tan.

One-Way Analysis of Variance
pata: TN3.NONGDOGhat
Level codes: TN3.THOIGIAN P
Labels:
Confidence level: 95

Means plot: LSD Range test: LSD

Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups .1030276 2 .0515138 3.325 1067
Within groups .0929440 6 .0154907

Total (corrected) .1959716 8

0 missing value(s) have been excluded.

Phu luc 18: Tric nghiém LSD giira cac thoi gian theo nong d9.

Multiple range analysis for TN3.NONGDOchat by TN3.THOIGIAN P

Method: 95 Percent LSD
Level Count Average Homogeneous Groups

4 3 .9403333 X

8 3 1.0895000 XX

12 3 1.2015333 X
contrast difference limits
4 - 8 -0.14917 0.24874
4 - 12 -0.26120 0.24874 *
8 - 12 -0.11203 0.24874

* denotes a statistically significant difference.
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Phu luc 19: Bang Anova dung phwong phap xay khao sat anh hwéng cia ty 1€ vat
liéu/nwéec den HSTL chat tan.

One-Way Analysis of Variance

Data: TN4.HSTLchatta

Level codes: TN4.VL NUOC

Labels:

Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of variance

Source of variation Sum of Squares d.f. Mean squar F-ratio Sig. level

Botween growps  1199.3710 4 299.84275  89.269  .0000

Within groups 33.5887 10 3.35887

Total (corrected) 1232.9597 14

0 missing value(s) have been excluded.

Phu luc 20: Tric nghiém LSD giira cac ty 1é vat liéu/nwéc theo HSTL.

Multiple range analysis for TN4.HSTLchatta by TN4.VL NUOC

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

0.142 3 74.719233 X

0.111 3 75.303700 X

0.2 3 81.837967 X

0.25 3 93.807467 X

0.285 3 95.728667 X
contrast difference limits
0.111 - 0.142 0.58447 3.33510
0.111 - 0.2 -6.53427 3.33510 *
0.111 - 0.25 -18.5038 3.33510 *
0.111 - 0.285 -20.4250 3.33510 *
0.142 - 0.2 -7.11873 3.33510 *
0.142 - 0.25 -19.0882 3.33510 *
0.142 - 0.285 -21.0094 3.33510 *
0.2 - 0.25 -11.9695 3.33510 *

* denotes a statistically significant difference.
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Phu luc 21: Bang Anova dung phwong phap xay khao sat anh hwéng cia ty 1€ vat
liéu/nwéc dén nong do chat tan.
One-Way Analysis of Variance

Data: TN4.NONGDOchat

Level codes: TN4.VL NUOC

Labels:

Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of variance

Source of variatio Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups  8.5977461 4 2.1494365  167.072  .0000

Within groups .1286536 10 .0128654

Total (corrected) 6.7263997 14

0 missing value(s) have been excluded.

Phu luc 22: Tric nghiém LSD giira cac ty 1¢ vat liéu/nuéc theo nong dd

Multiple range analysis for TN4.NONGDOchat by TN4.VL NUOC

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

0.111 3 1.1393000 X

0.142 3 1.3647667 X

0.2 3 2.0326667 X

0.25 3 2.8605333 X

0.285 3 3.0062667 X
contrast difference limits
0.111 - 0.142 -0.22547 0.20641 *
0.111 - 0.2 -0.89337 0.20641 *
0.111 - 0.25 -1.72123 0.20641 *
0.111 - 0.285 -1.86697 0.20641 *
0.142 - 0.2 -0.66790 0.20641 *
0.142 - 0.25 -1.49577 0.20641 *
0.142 - 0.285 -1.64150 0.20641 *
0.2 - 0.25 -0.82787 0.20641 *

* denotes a statistically significant difference.



59

Phu luc 23: Phuong phap so mau xac dinh Fe trong thuc vat
- Nguyén Iy phuong phap: Sau khi tro hoa mau thuc vat, Fe ton tai & dang Fe®".
Nguyén Iy caa phuong phap la khir Fe®* vé Fe?*, Fe?* phan ing véi o- phenanthrolin
tao thanh phtrc mau do da cam. Cudng d6 mau 6n dinh gitra d6 pH tir 2,2 dén 9,0.
- Trinh tu phan tich: Ly mét lugng dung dich xac dinh twong duong 10 — 40mg sit
cho vao binh dinh mac 25ml.
Thém 1ml hidroxylaminchlorit va dua thé tich gan 15ml bang nuéc cét.
Thém 2,5ml dung dich o-phenanthrolin va lic déu.

Thém 2,5ml dung dich natri axetat va dinh mac bang nudc cat dén vach, lic

Dé yén 30 phut va so mau ¢ bude séng 510nm.
So mau thang mau tién chuan.
- Tinh két qua:

a*V,*1000 a*V,
Ham luong Fe (mg/Kg) = =
V:* n*1000 nV,
a: s6 mg Fe tim thay theo db thi .
V,: thé tich ban dau ( toan bo).
V;: thé tich lay phan tich.

n: khéi luong mau (g).
1000: hé sb chuyén doi két qua.
- Hoa chit:

Hidroxylaminchlorit 5%: hoa tan 5g hydroxylamin trong 100ml nuéc cat.

Natri axetat 3N: hoa tan 408g natri axetat trong 1 lit.

O-phenanthrolin 0,1%: hoa tan 0,1g o- phenanthrolin trong 100ml nuéc cat.

Axit nitric 5N: Ly 6ml HNO; dic cho vao nudc va thém nudc dén 50ml.

Dung dich Fe tiéu chuan: Hoa tan 0,8634g NH,Fe(S04),.12H,0 tinh khiét duoc
bao quan trong binh hut am, thém vao 2ml HCH dam dic (d = 1,19) dua thé tich dén 1
lit. Dung dich chira 100mg/1ml Fe. Ly 10ml dung dich géc pha dén 1 lit bang nuéc

cat, dung dich nay chira 1mg/1ml Fe. Cau tao thang mau chuan tir 0 — 4mg Fe/1ml.



Phu luc 24: Két qua phén tich ham lwgng Fe trong |4 rau ngét.

TriGng Dai hoc Nong La&m - Tp. H6 Chi Minh
Trung Tdm Cong Nghé Va Qudn Ly Mai Trudng & Tai Nguyén (Cetnarm)

Research Center for Environmental Technology and Nutural Resonree Munagemen!
Website: www.icmuaf.eduyvi

Ematl: it hempaf.ediu i - cotiarnte valto
Tel: O8 7.24.26.25 (6 lines)

Fev: O8 896,33 48

ERNEl

Ma S&: 101/AP — 18/4/06

PHIEU KET QUA KIEM NGHIEM
(K&t qua nay chi coé gia tri cho mau cé ma sé nhu trén )

Tén khach hang: Lam Thi Thanh Di¢m

bia chi: Sinh vién CNSH K28- BO mén CNSH — BH Nong lam

Tén mau: Rau ngét Sé lugng: 01

Ngay nhan mau:  18/4/06 Ngay giao két qua:  29/4/06
Thi gian hva miu 07 ngay k& tlr ngdy tri két qua

HET THOI GIAN LUU MAU, TT CONG NGHE VA QUAN LY MOI TRUONG & TAI NGUYEN KHONG CHIU
TRACH NHIEM VE VIEC KHIEU NAI KET QUA PHAN TICH CUA KHACH HANG

KET QUA PHAN TiCH

Ki hiéu mén S ll'el.! [’Jun Uik {
~ B Fe tong (mg/100g) |
Ld rau ngot 3.45

Phuidng phip TCVN 6181 -96 ‘

Chi ticu phan tich |

Fe téng (my/l.)
Dich rau ngat J3.85

Phudng phip TCVN 6181 -96

Ki hi¢gu mau

Ghi chii: Két qud tinh trén mdu thé han ddu.

Ngudi phan tich
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Phu luc 25: Két qua phan tich ham lwong Fe trong dich rau ngét.

Trudng Dai hoc Nong L&m - Tp. HE Chi Minh
Trung Tam Cong Nghé Va Quén Ly Mai Trudng & Tai Nguyén (Cetnarm)
Research Center for Environmental Technology and Natural Resource Management

Website: www.hemuaf.edu.vn Email: ttmt @ hemuaf.edu.vn — cetnarm @ yahoo.com
Tel: 08 7.24.26.25 (6 lines) Fax: 08 8.96.33.48

Ma Sé: 195/AP — 16/6/06

PHIEU KET QUA KIEM NGHIEM
(K&t qua nay chi cé gia tri cho mau c6 ma sé nhu trén )

Tén khach hang:  Lam Thi Thanh Diém

bia chi: Sinh vién CNSH K28- BO mon CNSH — DH Nong lam

Tén mau: Rau ngot S6 luong: 01
Ngay nhan mau:  16/6/06 Ngay giao két qua: 22/6/06

) ~ Thoi gian lvu méu 07 ngay k& tir ngay tri két qua
HET THOI GIAN LUU MAU, TT CONG NGHE VA QUAN LY MOI TRUGNG & TAI NGUYEN KHONG CHIU
TRACH NHIEM VE VIEC KHIEU NAI KET QUA PHAN TICH CUA KHACH HANG

KET QUA PHAN TiCH

i Chi tiéu phan tich
Ki hi¢u mau c
S - Fe tong (mg/L)
Dich rau ngét 6,09 ]
Phudng phap TCVN 6181 -96

Ghi chii: Két qud tinh trén mdu thé ban dau.

Ngusi phan tich

KTV. HUYNH MINH TUAN
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Phu luc 26: Két qua phan tich ham lweng Fe dich cap @éng -20°C, -70°C say
thang hoa va két qua dich bao quan 1 thang.

Trudng Dai hoc Néng La&m — Tp. HO Chi Minh
Trung Tam Cong Nghé Va Quan Ly M6i Trugng & Tai Nguyén (Cetnarm)
Research Center for Environmental Technology and Natural Resource Management

Website: www.hemuat.edu.yn Email: tmt @ hemuaf.eduvn — cetnarm @ yahoo.com
lel: 08 7.24.26.25 (6 lines) Fax: 08 8.96.33.48

Ma Sé: 157/AP — 24/5/06

PHIEU KET QUA KIEM NGHIEM
(K&t qua nay chi co gia tri cho mau c6 ma sé nhu trén )

Tén khach hang:  Lam Thi Thanh Diém

Dia chi: Sinh vién CNSH K28- B mon CNSH — PH Nong 1am
Tén mau: Rau ngot Sé& lugng: 03
Ngay nhan mau: 24/5/06 Ngay giao két qua: 9/6/06

) _ Thai gian lvu méu 07 ngay k& tir ngay tra két qua
HET THOI GIAN LUU MAU, TT CONG NGHE VA QUAN LY MOI TRUONG & TAI NGUYEN KHONG CHIU
TRACH NHIEM VE VIEC KHIEU NAI KET QUA PHAN TICH CUA KHACH HANG

KET QUA PHAN TiCH

Ki hieu méu | Chi liéu phén tich
) | Fe tong (mg/100g)
Rau ngét sdy 20'C 20,9
~ Rau ngdtsiy 70'C | 20,6
Phuong phap TCVN 6181 -96

] = 7 “hi tié 4n tic
Kt hidu mbu Chi tu.v‘u phén tich
B ) 3 Fe tong (mg/L)
Dich 16ng sau bio quin 1 thing 6,28
_ Phudng phip TCVN 6181 -96

Ghi chi: Két qud tinh trén mdu thé ban ddu.

Ngudi phan tich

MO! TRUGNG VA
\TAI NGUYEN /&

@
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Phu luc 27: Tinh toan lwong Fe can bé sung
Theo khuyén c4o cua vién dinh dudng nam 2000:
Nhu cau hap thu Fe ctua nguoi nit trueéng thanh 1a 2.4 mg Fe/ngudi/ngay.
Néu khau phan an c6 gia tri sinh hoc trung binh (lwong hap thu Fe vao co thé
khoang 10%) thi lwong Fe thuc té can cung cap: 2.4 * 10 = 24 mg Fe/nguoi/ngay.
Luong Fe trong bita an hing ngay cua ngudi Viét Nam hién nay chi dam bao
cung cap duoc 30 — 50% nhu cau (Ha Huy Khoi, 1996).

Vay luong Fe can bo sung: 12 mgFe/ngudi/ngay.
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Phu luc 28: Phiéu cAu héi danh gia cam quan

BANG CAU HOI CHO TRAC NGHIEM SO SANH HAI DAN SO

San pham: So sanh mi khong b6 sung Fe va mi c6 bb sung Fe trong gi6i han cho phép.

Panh gia sy khac biét vé mui, vi gita hai san pham. Ban hdy ném va cho biét ban thich

san pham nao nhat.




Phu luc 29: Tric nghiém 2 miu:
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s6 nguoi thu

S6 cac tra 101 dang can thiét dé co su khac biét & mtc ¥ nghia

5% 1% 0.1%

7 7

8 8 8

9 8 9

10 9 10

11 10 11 11
12 10 11 12
13 11 12 13
14 12 13 14
15 12 13 14
16 13 14 15
17 13 15 16
18 14 15 17
19 15 16 17
20 15 17 18

Nguon: Laoratory Methods for sensory Evaluation of Foods (Canada, 1937).






