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Trwéng B mon Cong nghé Héa hoc

Tp. HCM, ngay 20 thang “F nam 2019
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TRUONG PH SU PHAM KY THUAT TP.HCM CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA CNHH & TP Déc lap - Ty do — Hanh phiic
BO MON CN HOA HQC '

PHIEU PANH GIA KHOA LUAN TOT NGHIEP
NGANH CONG NGHE K¥Y THUAT HOA HQC
KHOA 2015

(CAN BO HUONG DAN)
I. Thong tin chung
Ho v tén ngudi hwéng din: Nguyén Vinh Tién
Pon vi cdng tac: khoa Cong nghé Héa hoc va Thyc phém, trudng PH SPKT TPHCM
Hoc vi: Tién st Chuyén nganh: Héa hoc
Ho va tén sinh vién: P4 Thi Thiy Duong .
MSSV: 15128012 Chuyén nganh: CNKT Hoéa Polymer

Tén dé tal: Anh huéng cta thanh phin dén co tinh va d§ tan ctia mang tinh bot/ gelatm/ glycerol bb sung
curcumin

M s6 khéa lugn: PO, 49 14
IL. Nhén xét vé khoa luin

2.1. Hinh thirc:
Bb cuc: bb cuc ludn vin dugc trinh L bay theo ding huong dén chung tir bo moén CNHH.

Hanh van: twong @i mach lac, d& hiéu. Tuy nhién vin con nhiéu chd dién dat lan man, khong ding
vao trong tAm luén diém.

Str dung thuat ngtr chuyen mon: diy ¢t va hop 1y & nhitng chd cAn thiét.

2.2. Muc tiéu va ndi dung: Ndi dung lusn van da thuc hién ddyda theonhiing muc tiéu da dé ra 12 d3 tao
dugc mang tinh bdt/gelatin/glycerol véi nhimg thanh phén duge tinh toén trude va khao st cdc tinh
chét co 1y (d6 bén kéo, d6 dan dai, md dun dan héi), do tan trong nuéc va do thay dbi mau theo pH.

Khéi lvgng ndi dung va két qua phd hgp véi mot ludn vin dai hoc.

2.3. Két qua dat duoc:

- d4 khdo sat dugc anh hudng cta ham luong céc thanh phan trong mang dén tmh chét co 1y, d6 tan cua
mang, trong d6 ¢6 lwu y dén céc tuong tac gitta cac yéu 16 nay.

- d4nh gia dwoc su ddi mau cta 01 mAu mang (khong chira acid) theo pH ciia dung dich tiép xic
- d4 phan tich phd FTIR, cho thiy twong tc lién két hydro gitta tinh bdt va gelatin trong mang;
2.4. Uu diém cta khéa lusn:

- huéng nghién ctru phu hop voi nhu ciu thye tlen

- phuong phép nghién ciru hién dai, c6 tinh khoa hoc ket horp thlet ke thi nghlem va phén tich két qua
v6i su hd trg ciia cdng cu toan hoc, sir dung thiét bi do va phén tich hién dai

2.5. Nhimg thiéu s6t cta khoéa ludn:
- tham khdo con it céc tai liéu cdp nhét d€ so sanh, 4oi chiéu véi cac nghién ctru khéc

- k¥ nang nhu tim kiém, doc va quan 1y, trich din tai liéu con yéu



II1. Nhén xét tinh thin va thai d 1am viéc ciia sinh vién
- Chn cu, chiu khé trong tim tai lidu, thuc hién thi nghiém va chudn bi thuyet trinh. Tuy nhién, con
chura biét c4ch lya chon tai liéu phit hop va con ngai doc céc bai bao tiéng Anh.

Iv. De nghl va d4nh gi4 clia ngwdi hwéng din
+Pé nghi cla ngudi huéng din: Pugc bao vé

+ Dénh gi4 ctia ngudi hudng dan:
] Di¢m d4nh
STT | Ngi dung ddnh gia Piém t6i da gid
1 | Chit lwgng bai viét 30
Hinh thitc trinh bay (dep, rd rang, tai liéu tham khdo 20
day du/da dang.. ) i 17
B6 cuc ciia bai viét (chdt cheé, cn doi) 10 10
2 N01 dung khéa lujn 60
Phuong Pphdp nghién citu phi hop, dam bdo do tin cdy, 20 09
xiz Iy 50 liéu '
Noi dung thuc hién, két qua cua dé toi dam bdo tinh 20 15
khoa hoc, c6ng nghé
Két lugn Pphit hop vdi muyc tiéu, ndi dung nghién citu 10 - 10
Hiéu qua vng dung va chuyén giao cong nghé 10 8
3 Ky ning, thai dj cda sinh vién 10
Ky ndng thuc nghiém, xu Iy tinh huong 5 4
Thai dj lam viéc nghiém tuc 5 5
TONG 100 88

Tp.HCM, ngay 01 thang 8 ndm 2019
C4n bd hwéng din




" TRUONG PH SU PHAM KY THUAT TP.HCM CONG HOA XA HQI CHU NGHIA VIET NAM

KHOA CNHH & TP Poc 1dp — Ty do — Hanh phic
BO MON CN HOA HQC

PHIEU PANH GIA KHOA LUAN TOT NGHIEP
NGANH CONG NGHE KY THUAT HOA HQC
KHOA 2015
(PHAN BIEN)

I. Thong tin chung

Ho va tén nguwdi phan bién: Lé Thi Duy Hanh

Pon vi cbng tic: Khoa CN Héa Hoc & Thuc Phim

Hoc ham, hoc vi: Tién si. Chuyén nganh: vat li€u

Hog va tén sinh vién: D3 Thi Thity Duong

. MSSV: 15128012 Chuyén nganh: CN Hoéa Polymer.

Tén de tai: Anh hudng cia thanh phin den co tinh va d6 tan ctia mang tinh bdt /gelatin/glycerol
b sung curcumin

Mz 56 khoa luan: 204D A
Ho va tén ngwdi hwéong din: TS. Nguyén Vinh Tién

.............................................................

2.1. Hinh thuc:

Tbng s trang: 92 ; S6 chuong: 3 ;S6bang: 11 ;S&hinh: 27
S6 tai liéu tham khao: 54 : Phin m&m tinh to4n: 1

B4 cyc cia ludn vin chua 1am ndi bat myc tiéu cia dé tai.

Hanh vin: ¢6 rét nhidu 18i chinh ta va ngit phdp.

St dung thuét nglt chuyén mon: ¢6 sai s6t v& mot s6 don vi tinh (p.45), p.46

2.2. Myc tiéu va ndi dung:
- Nghién clru tao mang tir tinh bot, gelatin, glycerol, acid acetic va curcumin
- Khao sét sir &nh hudng ciia céc yéu 16 trén dén tinh chét co ly va do tan.

2.3. Két qua dat dugc: D& tai s dung qui hoach thuc nghiém dé tinh toan va lua chon cac thanh
phén tao mang va ché tao dugc mang tir cidc thanh phan trén.

2.4. Uu diém cua khéa luan:
- Tao dugc mang trén co s& cua hé tinh bdt/ gelatin/ glycerol.

- Téc gia da su dung qui hoach thuc nghlem két hop véi thuc nghxem de ché tao mang tinh bot/
gelatin/giycerol.

- C6 sir dung théng ké trong viéc trinh bay két qua thwe nghiém.
2.5. Nhitng thiéu sét cia khoa lun:

- V& mit hinh thirc: tic gia cdn chinh stra cach viét cau dé phi hop v6i cach hanh van tiéng viét, dan
trang, chinh ta va chinh sira lai céng thiic phan tir cho thdng nhét.

- V& ndi dung:




* Tac gia st dyng qui hoach thuc nghiém dé chon thanh phdn, tuy nhién chua dua ra ham muc
tiéu ban dai.

= Khéng c6 phuong trinh hdi quy cho cac yéu té khao sat.
* Gfa trj thuc nghiém hiu nhu khéng ndm trong ving dugc qui hoach.

» Céch trinh bay cua khéa luan khong thdy dugc vai trd clia curcumin va acid acetic trong viée
tao mang.

* Toan b phén qui trinh TN va phuong phép nghién ctru khdng r8 dugc céch tao mang, muyc tiéu
ctia phuong phép va diéu kién phén tich mu.

2.6 Cau héi phan bién (it nhat 02 cau héi)
1. Dinh nghia “quang sai” & trang 4_@‘7

2. Phan biét d6 tan va kha ning hip phu nudc chia mang (trang 46)? Tai sao tic gia chon nhiét do sdy
mang & 100 °C dé do d6 hép thu nudc?

3. Trinh bay céch x4c dinh d§ day ciia mang? Danh gid mirc d¢ chinh x4c ciia phép do. .

IL. D& nghi va Panh gia ciia phén bién
+ P& nghi clia ngudi phan bién .
Pugc bao vé R B sung thém dé dugcbaové 0O
Khéng duge bao vé O Béo vé vao dot khdc O
+ Dénh*gié cia ngudi phan bién:

«

Diém d4nh
STT | Noi dung danh gia Piém toi da gid
1 Chit hrgng bai viét 30 23
Hinh thirc trinh bay (dep, ¥0 rang, tai liéu tham khdo 20 5
day du/da dang...) . ' !
B6 cuc ciia bai viét (chdt ché, cdn doi) 10 ¥
2 | N¢i dung khéa luén 70 st
Phuong phdp nghién ciru phit hop, dam bdo dg tin cdy, 20 90
xue ly so ligu
Néi dung thyc hién, két qua ciia dé tai daém béo tinh 30 2 <
khoa hoc, cong nghé
Két lugn phit hop v&i muc tiéu, ngi dung nghién ciru 10 é?
Hiéu quad vmg dung va chuyén giao cong nghé 10
TONG 100 go/ 1t

Tp.HCM, ngay 2 thang 8 ndm 2019
Can bd phan bién

—

L& Thi Duy Hanh



' TRUGNG PH SU PHAM K¥ THUAT TP.HCM
KHOA CNHH & TP

BO MON CONG NGHE HOA HQC

CONG HOA XA HOQI CHU NGHIA VIET NAM

Doc 1dp - Tw do - Hanh phic
Tp.HCM, ngay % thing ¥ nim A (9

PHIEU TONG HQP PIEM
CHAM KHOA LUAN TOT NGHIEP

I. Thong tin chung

- Ho va tén sinh vién: —BSNT)MTWV%P%@«% ........................................ s
MSSV: oo ASAED e Chuyén nganh...C Hede. Ll ganes e
- Tén d8 tai: /\Mw/fuimig,cxwg :l-:'[?.aﬁ.x..y...}zflés\fﬁ..ciaﬂ:...gé..’.tmx..x a8 dome. e,
mac&g,.’.l‘:ba/fv. et / [j&taﬁ'm.[ ghyeevk.. b, A o (AN e eeveereee e eeeeeeeeeasesesennaeneensens
- M 56 Khoa Tuan: PO AQA et
- Ho va tén ngudi hwéng din chinh: .jﬁ;.l\‘.%ul,}z;}‘...\/\21’&."}’..7@1’1' ...........................................

IL Két qui d4nh gid

STT H¢i déng chdm KLTN Piém d4nh gia
1 Chu tich hdi ddng g,0
2 Céan b6 huéng din g9
3 Phan bign 8,0
4 Uy vién s
5 Uy vién-Thu ky 4,9

Diém két lu4n ciia hoi dong:
Bang s6: ... a3t
Béing chir: Jamv...chtun. ba s, .

Tp.HCM, ngay 3 thing § nam <3[9
THU KY HOI DPONG
(Ky va ghi r8 ho tén)

Lf Th Dmg He '“l,’V



LOI CAM ON
Qua mot thoi gian nghién ctru va thi nghiém tai phong thi nghiém Polymer cua truong
Dai hoc Su Pham K§ Thuat TP.HCM, em d3 hoan thanh luin vin tét nghiép cua minh.
Pé dat duogc két qua dé, bén canh sy nd luc cua ban than 1a su gitp d& vo cing quy béau
cua thay cd, ban bé va gia dinh.
Em xin giri 10i cam on sau sic nhat toi thay Nguyén Vinh Tién, ngudi da ting truc tiép
giang day, truyén dat kién thic cho ching em va truc tiép huéng dan em thuc hién luan
van nay.
Em xin d6ng kinh giri 10i cam on t&i quy thay cd trong Khoa Céng nghé Thuc Pham va
Ho6a Hoc, b mdn Hdba va cac can bo phong thi nghiém da tan tinh giang day, chi bao va
tao moi diéu kién tt nhat cho em trong qua trinh hoan thanh luan van.
Em ciing xin guri 151 cam on chan thanh nhat t6i gia dinh va ban be, nhitng nguoi lubn
bén canh dong vién, quan tam, chia sé va gitp d& em trong sudt qua trinh hoc tap ciing
nhu trong qua trinh 1am luan van nay.
Mic du da cb gang hét strc, tim t0i va nghién ctru, don tat ca tim huyét vao de tai nhung
do ban than van con han ché vé kién thirc va kinh nghiém nén dé tai chic han khong
tranh khoi nhitng thiéu sét. Kinh mong nhan dugc su dong gop cta quy thay cb va cac
ban dé dé tai c6 thé hoan thién hon.
Xin chan thanh cam on!

TP. H6 Chi Minh, thang 07 ndm 2019

Sinh vién thyc hién dé tai

D6 Thi Thuy Duong



LOT CAM POAN
Em xin cam doan day 1a dé tai nghién ciru cua riéng em. Cac sé liéu, két qua ghi nhan
trong luan van 1a trung thyc, khong sao chép va chua timg duoc ai céng bd trong bat ki
dé tai nao khac.

Sinh vién thuc hién dé tai

Do Thi Thuy Duong
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DANH MUC TU VIET TAT

Tur viét tat Ch thich

TPS Tinh bot nhiét déo
Tm Nhiét d6 nong chay
Tyg Nhiét d6 thuy tinh héa
IR Phé hdng ngoai

SEM Kinh hién vi dién tir quét
RH Do 4m tuong doi
TS Do bén kéo




TOM TAT

Dé tai : “Anh huong cua thanh phan dén co tinh va do tan cua mang tinh
bot/gelatin/glycerol b6 sung curcumin” duoc tién hanh tai phong thi nghiém Polymer tai
truong Pai hoc Su pham K5 thuat TP.HCM thoi gian tir 20/03/2019 dén 20/07/2019. Thi
nghiém dugc bé tri bang phan mém Minitab va phén tich phuong sai véi 5 yéu té: ham
lwong tinh bét, gelatin, glycerol, acid acetic va curcumin. Mét sé tinh chat cua mang nhu:
co tinh, do tan, kha ning chuyén mau theo pH méi trudng va hinh chup mit cat SEM,
phan tich ph6 hong ngoai FTIR dé nhan xét cau tric caa mang duoc khao sat. Viéc nghién

ctru nham xac dinh su anh huéng cua cac yéu td thanh phan dén tinh chat mang polymer.

Thi nghiém di chi ra rang:

- Xac dinh dugc cac ty 1é tao mang tur tinh bot, gelatin, glycerol, acid acetic va
curcumin. Va ciing xac dinh dwoc vai trd caa cac chat thanh phan trong viéc tao
mang.

- Trong mang polymer, glycerol dong vai tro 1a chat héa déo, c6 tac dung ting do
déo dai cia mang.

- Tinh chit co hoc ctia mang phu thudc rat 16n vao ham lugng tinh bot, gelatin va
glycerol.

- Po tan cia mang 1a mat tinh chat quan trong cia mang polymer va n6 phu thuoc
nhiéu vao ham luong tinh bot va glycerol.

- Kha ning chuyén mau theo pH moéi trudng caa mang khi ¢6 mat curcumin



MO PAU
% Ly do chon dé tai

Hién nay, bao bi nhira dang duogc str dung rat phé bién trong cudc séng hang ngay vi tinh
tién dung caa nd. Tuy nhién, phan 16n bao bi nhya duoc san xuét tir cac san pham dau
moé nén van dé 6 nhiém moéi trudng ludn dugc dat ra. Gan day, dé giam tac hai caa bao
bi nhira dén méi truong, Nha nudce ta da danh thué d6i véi loai san pham nay. Tuy nhién,
day chi la giai phap tam thoi vi tinh tién dung caa bao bi nhya 12 rat 16n. Vi thé, viéc
nghién ctru tim ra loai vat liéu thay thé dap tmg duoc yéu cau cia ngudi tiéu ding, than
thién voi méi trudng va gia thanh hop 1y dang 1a van dé cap thiét.

Céc polysaccharides ty nhién rat dé phan huy, dic biét dbi véi tinh bot, ¢d thé cho san
pham c6 chi phi thdp va kha niang phan hay Ién. Tuy nhién, tu ban than nd khong cé du
tinh mém déo ciing nhu khang nudc cao. Bé ¢6 tng dung tét hon, tinh bot can dugc tron
thém céc phu gia khac. Viéc thém gelatin vao thanh phan mang tinh bot s& gilp céc tinh
chat co hoc ciia mang dugc cai thién tot hon. Nhitng nghién ciru dé viéc tao mang tir tinh
bot va gelatin da va dang dugc quan tam.

Xuit phat tir viéc nghién ctru kha ning tao mang ciing nhu céc tinh chit co Iy caa mang
tinh bot/gelatin/glycerol, ching téi quyét dinh chon dé tai: “Anh hudéng cua thanh phan
dén co tinh va do tan cua mang tinh bot/gelatin/glycerol b6 sung curcumin”.

% Muc tiéu nghién ciru

Téng hop nén mang sinh hoc di tir cac nguyeén liéu : tinh bot, gelatin, acid acetic, glycerol
va curcumin. Bong thai khao sat co tinh va d6 tan cia mang, cau tric bé mat bang hinh

chup SEM, phé IR va kha ning chuyén mau theo pH méi trudng.
% Pdi twgng va pham vi nghién ciu

- Tinh bot bap

- Gelatin

- Acid acetic



Glycerol

Curcumin

% Phwong phap nghién ctru

Nghién cau ly thuyét

Thu thap, tong hop cac tai ligu, tu liéu vé nguon nguyén ligu, phuong phap nghién

ctru cac hop chat ty nhién, thanh phan héa hoc va tng dung cua cac chat thanh phan.
Tim hiéu cac phuong phap tao mang di tir tinh bot.

Tim hiéu cac phuong phap xac dinh tinh chat va phan tich mang.

Nghién ciu thuc nghiém

Phuong phap tao mang.

Phuong phap phan tich dé xac dinh ty 1¢ thanh phan ciing nhu cac yéu té anh huong

dén viéc tao mang.

Phuong phép xac dinh tinh chat co hoc, d6 tan ciling nhu xac dinh ciu trac mang, ...

dé danh gia chat luong mang polymer.
Y nghia khoa hoc va thuc tién cia dé tai

Y nghia khoa hoc: xac dinh duoc ty 1é thanh phan cac chat tao mang va cac tinh chat

dé danh gia mang polymer.

Y nghia thuc tién: @ng dung mau mang polymer phan huy sinh hoc lam tir tinh

bot/gelatin/glycerool dung dé bao quan thyc pham.

< CA4u truc bao céo

Béo cdo chia thanh céc chuong sau:

Mé dau

Chuong 1: Téng quan



Chuong 2: Thuc nghiém va phuong phap nghién ctru
Chuong 3: Két qua va ban luan
Két luan va kién nghi

Ngoai ra, bdo c4o con cac phan Ia tai liéu tham khao va phu luc.



CHUONG 1: TONG QUAN

1.1. Polymer phén hiy sinh hoc

1.1.1. Binh nghia

Trong thoi gian gan day, polymer sinh hoc (biopolymer) 1 polymer c6 kha niang phan

hay sinh hoc (biodegradable polymer) ngay cang duoc quan tdm nghién ciu nhiam 1am

giam tac hai dén moi trueong va 1am giam bét sy phu thudc vao ngudn nguyén liéu dau

khi. Céc nha khoa hoc cling véi nhitng nghién ciru trong céng nghiép can phat trién vat

liéu moi “than thién voi méi trudong” hon, tic 12 vat liéu duoc tao thanh tir ngudn ti tao

dugc (nhu tir phé pham ndng nghiép), tiéu thu it nang lugng hon, ¢6 kha ning phan hay

sinh hoc va khdng thai chat doc hai ra méi trudng ngoai.

Polymer duoc goi la polymer phan huy sinh hoc khi polymer dép ttng mot sé tiéu chuan

quan trong nhu sau:

Polymer phan hay sinh hoc duoc san xuét phai phan hiy dugc véi tée ¢ phi hop khi
xur ly bang céc bién phéap xt ly chét thai thong thudng nhu i thanh phan, xir 1y nuée
thai, khtr nitrat, xtr ly bun ky khi.

San pham phan hay cudi cing cua polymer phan hity sinh hoc phai la cacbon dioxide,
nudéc, khoang chat, sinh khéi, dat man.

Qua trinh phan hay phai an toan, khdng gy hai dén méi trudong ciing nhu cac san

pham khac ctia qué trinh xir ly chat thai [1].

1.1.2. Phan logi

Hién nay, polymer phan hay sinh hoc duoc da sé cac nha khoa hoc phan loai theo ngudn

goc nhu sau:

Polymer phan hay sinh hoc ¢6 ngudn géc tu nhién duoc chia lam sau nhém:
polysaccharides (tinh bét, cellulose, lignin, chitin); proteins (gelatin, casein, gluten
laa mi, to va len); lipid (dau dong va thuc vat); polyester tir thuc vat
(polyhydroxyalcanoates, poly-3-hydroxybutyrate); polyester tong hop tir cac

monomer dan xuat sinh hoc (polylactic acid) va cao su tu nhién.



- Polymer phan hay sinh hoc c6 ngudn gbc tir dau mo duoc chia 1am bén nhom:
polyester béo (polyglycolic acid, polybutylene succinate, polycaprolactone);
polyester thom (terephthalate); polyvinylalcohol; polyolefin dwgc bién tinh
(polyethylene hay polypropylene duoc bd sung chat nhay sang hoic nhay nhiét do)

[1].

Polymer sinh hoc c6 thé tai tao do ngudn gdc tir thuc vat. Ngoai ra, polymer sinh hoc
khong 1am tang lugng CO2 trong khi quyén do khi phan hay ching thai ra CO> sau dé

lai dugc thuc vat tiéu thu trong qué trinh phét trién.

Nhuya phan hay sinh hoc 1a cac loai nhya phan hiy trong méi trudng tu nhién hiéu khi
(1) hay yém khi (chon lap). C6 thé thyc hién qué trinh phan hay sinh hoc nhya bang
cach thuc day vi sinh vt trong méi trudng chuyén héa ciu tric caa mang nhya dé tao
ra vat liéu gidng nhu mun tro, it tic hai dén moi truong hon. Céc loai nhya nay c6 thé
c6 thé 12 nhya phan hay sinh hoc (c6 ngudn gdc tir nguyén liéu tai tao) hodc nhua tir dau
khi ¢ thém phu gia. Str dung céc hop chat c6 hoat tinh sinh hoc phéi tron véi céc chat
c6 kha ning treong né nham dam bao dudi tac dong cta nhiét va hoi am, ciu tric phan

tr nhya duogc treong né cho phép cac hop chat ¢ hoat tinh sinh hoc chuyén ddi nhua.

Téc nhan gay phan huy sinh hoc cua cé4c loai polymer nay ciing kha da dang, c6 thé phan
hity boi enzyme hodc san pham ciia enzyme, vi sinh vat. Ngay ca cac sinh vat ciing co
thé g6p phan vao qué trinh phan hay polymer bang cach in, tiéu hoa, 1am dtt mach giam
co tinh, &0 héa. Thuong qua trinh phan hay sinh hoc bao gém hai buéc chinh. Buéc
mét 1 sy giam cap cua polymer. Budc hai 1a qua trinh khoang hoéa chuyén thanh cac
hop chat nhu CO2, CHa, Hz, H20, No, sinh khéi, khoang,... Nhin chung thi c4c tdc nhan

cha yéu do su xUc tac phan huy cua cac enzyme.

Enzyme Ia chat xGc tac sinh hoc ¢6 tac dung 1am giam ning luong hoat hoa caa cac phan
ing phan hay. Enzyme 1a cac protein hoic day polypeptide cia amino acid véi cau tric
ba chiéu kha phuc tap. Kha ning hoat dong cua enzyme phu thudc nhiéu vao cau trang.
Enzyme c6 mot bé mat hoat dong. B&é mat nay twong tac v4i chat nén dan dén phan tng
hoa hoc xay ra hoic c6 thé lam thay d6i san pham cua phan tmg. Do d6, mdi enzyme

thuong chi xtc tac dugc mot phan ang nhat dinh. Thong thudng, dé hoat dong hiéu qua,
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cac enzyme thuong két hop véi cac tac nhan ddng xdc tac nhu ion kim loai hoic céc

hop chit hiru co.

Ty thude vao co ché hoat dong ciia enzyme, ta c6 hai co ché khac nhau gay phan hay
sinh hoc polymer. Truéc tién can ké dén co ché thuy phan. Co ché nay phi hop cho céc
polymer ¢ lién két glycoside (lién két gitra cac phan tir dudng), peptide va ester. Cac
lien két nay dé bi thuy phan bai mot sé enzyme xuc tac cho phan tng oxi hda. Cac
enzyme ndy thuong tao ra cac chat oxi héa trong qua trinh hoat dong nhu Oz, H20; hoic

chinh enzyme dong vai tro nhu chat oxi hda [2].
1.2. Tinh bot

1.2.1. Gigi thigu tinh bgt

Tinh bot 12 ngudn nguyén liéu ré tién va dugc sir dung rong réi, co tiém nang tng dung
cao. Tinh bot dugc tong hop nho nang lwong mat troi va dugc giir lai trong qua trinh
quang hop. Tinh bot 1a ngudn cung cap niang luong chinh cho con nguoi va gia stic thudc
loai dong vat khong nhai lai. N6 ciing 13 ngudn nguyén liéu c6 thé tai tao (renewable
source) duoc st dung trong nhiéu linh vuc céng nghiép. Lwong tinh bot tir 1da mi, gao,
bap (ngd), khoai tdy vuot qua con s6 mot ty tin mot nam. O My khoang 20 triéu tan tinh
bot-chu yéu tir bap-duoc sir dung trong cac linh vuc san xuat cong nghiép. Tai chau Au,
mot luong déng ké tinh bot dugc thu tir khoai ty. Phan nhé hon nhung ngay mot ting

trén thi truong toan cau 1a tinh bot gao, lta mi va dac biét tir san (khoai mi).

Tinh bot xuat hién khap noi trén thé giGi thuc vat nhung chi c6 mot s6 nguyén liéu duoc
ding phé bién trong thuong mai. Trén 90% tinh bot san xuét tai My tir 1Ga mi, ngd,
khoai tay. Khoai tay cling dong vai trd quan trong trong cong nghiép tinh bot cua Chau
Au nhu: Phap, Puc, Ha Lan va Thuy Dién. Tinh bot san va tinh bot co (Sago starch)
duoc san xuat nhiéu & cac qubc gia nhiét d6i nhu Brazil, mién déng nudéc My, Chau
Phi,... C6 gia tri nhat 1a tinh bot huynh tinh duwoc san xuat & Chau Phi, St.Vincent,
Caribean [3].

Theo tai lidu duoc cung cap boi A.C.C nam 1996 thi san luong nguyén lidu va san pham

tinh bot trén thé gidi va EU nam 1995 xap xi 37 x 10° tin duoc san xuat tir ngd, san, la
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mi va khoai tay, trong d6 27.6 x 108 tin (74%) la tinh bt ng6, 3,7.108 tin (10%) 14 tinh
bot san, 2.9 x 10° tan (8%) 1a tinh bot lia mi va 2.7 x 108 tan (7%) la tinh bot khoai tay.
Tinh bot duoc san Xuit vuot troi & cac nudc cdng nghiép hoa cao nhu My, Chau Au va
Nhat Ban.

O nudc ta luong thuc chiém mot vi tri quan trong trong san xuat ndng nghiép va la
ngudn nguyén liéu quan trong cho nhiéu nganh cdng nghiép, trong d6 c6 cong nghiép
san xuat tinh bot va cac dan xuét caa tinh bot. Ngudn nguyén liéu chu yéu dé san xuat
tinh bot 1a cac loai cu nhu sin, khoai lang, khoai tay, dong riéng, huynh tinh....va cac
nguyén lidu hat nhu hat gao, ngé....Trong nhitng nam gan day, niang suat va dién tich
trong cac cay luong thuc trén ngdy cang ting. Nam 1997 dién tich trdng ngd 1a 12253
ha véi san lugng 1034200 tan/nam, dién tich trong khoai lang 1a 4018 ha véi san luong
2399900 tdn/nam, dién tich trong sin 277400 ha véi san lugng 2211500 tin/ndm. Nhu
vay hang nim nudc ta ¢d 2 triéu tan cay lwong thuc. Hién nay chinh pha dang tap trung
nd lyc ddy manh tham canh dé tang san luong lda ngd, mé rong dién tich cay trong san
lwong tir 2 triéu tn nam 2000 ting 1én 2183 triéu tin nam 2003, dau tu va phat trién
viing nguyén liéu cho 41 nha may ché bién san, san lugng phan dau dat 3.2 triéu tin/nam
[4].

1.2.2. Polymer tinh bgt

Tinh bot gom 2 thanh phan chinh: amylose (khoang 20%) va amylopectin (khoang
80%). Cau tric chu yéu cua amylose va amylopectin rat giong nhau. Ca hai déu la cac
chudi dai bao gom cac don vi glucose ma khdng co bat ct phan tir dudng nao. Cac don
vi glucose ndi vai nhau bang néi a-(1,4). Mat sé chudi c6 cac nhanh ndi véi cac chudi
khac bang ndi a-(1,6). Amylose va amylopectin dugc phan biét bang kich thudc va hinh

dang khéc nhau. Ty 1é amylose va amylopectin thay d6i tUy theo loai thyc vat [3].

Tinh bot 1a mot trong nhiing loai carbonhydrate déang chi y bai vi né tim thay trong tu
nhién gidng cac hat riéng r&. Diéu nay Ia do su két tinh cua cac mach nhéanh ngén
amylopectin hinh thanh cac cau tric xoin c. C4c hat tinh bot thé hién cac dic tinh ua
nudc va sy lién két manh giita cac phan tir qua ndi hydro cia cac nhém hydroxyl trén

bé mit hat. Biém néng chay cua tinh bot tu nhién cao hon nhiét dd phan hay nhiét nén



tinh 6n dinh nhiét caa tinh bot ty nhién kém. Trong cac chat déo, céc hat tinh bot két
tinh c6 thé duoc sir dung nhu nhirng chat 1am day hozc bi bién dbi thanh tinh bot déo c6

thé gia cong riéng hoic két hop vai cac polymer tong hop khéc [5].

Cac polymer tinh bot duoc tao ra tir viéc chiét tinh bot. Lay vi du & ngé: tinh bot duoc
chiét tir hat bang cach nghién uét. Pau tién hat dugc 1am mém bang cach ngam né trong
dung dich acid lodng, sau d6 dugc nghién tho dé 1am v hat va khir mam chira dau. Viéc
nghién min hon lam tach roi cau tric tir ndi nhil (phan ma dugc quay ly tim dé tach
protein) cé ty trong nho hon, tir tinh bot ¢ ty trong I6n hon. Sau d6 tinh bot dang huyén
phu dic duoc ria trong mot may ly tam, khir nudce va dugc siy kho. Trude hoic sau khi
say kho, tinh bot c6 thé dugc xir Iy dé bang mot sé cach dé cai thién cac tinh chat cua

no.

Viéc thém céc chat hoa hoc dan dén su bién doi cau trdc tinh bot thuong duoc cho la
“bién tinh hoa hoc”. Tinh bot dugc bién tinh 13 tinh bot duoc xir Iy bang céc chat hoa
hoc dé thay thé cac nhom hydroxyl bang cac nhénm nhu este hoic ete. C4c chat déo Vi
ham luong tinh bot cao c6 tinh wa nudc cao va dé dang phan hay khi tiép xuc véi nuée.
Sy bién tinh héa hoc véi mirc d6 rat thap c6 thé cai thién dang ké tinh ua nude, ciing
nhu 1am thay d6i cac dic tinh luu bién, ty nhién va co hoc khéc cua tinh bot. Lién két
ngang & trong hai nhém hydroxyl trén cac phan ta tinh bot ké nhau duoc lién két voi
nhau vé mit héa hoc ciing 1a mot dang bién ddi hda hoc. Lién két ngang ngin chan sy
truong phong hat khi tao gel va lam ting tinh bén véi acid, xt ly nhiét va cac luc co hoc.
Tinh bot dugc bién tinh hda hoc 6 thé duoc st dung truc tiép ¢ dang vién hoic ¢ dang

duoc siy khd khéc tao ra san pham cudi cung.
1.2.3. Thanh phdn héa hec cia tinh bt

Tinh bot 1 phan du trir chu yéu polysaccharide trong thuc vat, dong thoi ciing 1a thanh
phan quan trong trong ché do dinh dudng cia con ngudi, ¢6 cdng thic phan tir 1a

(CsH1005.nH20)m, & day m: ¢ thé tir va traim dén hon 1 triéu [3].
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Hinh 1.1. Cau tao cua tinh bot [4]

Tinh bot 6 dang mau trang tao boi 2 loai polymer 1a amylose (polymer mach thang) va

amylopectin (polymer mach nhanh) cua a-D glucopyranoza. Ty I¢ gitta amylose va

amylopectin thay do6i tuy thudc vao ting loai ngii céc va thd nhudng. Néu tinh bot chi

chira amylopectin thi thuong dugc goi la tinh bot sép (wavy starch) [4].

Ham luong amylose va amylopectin trong cac loai tinh bot thuong khac nhau. Nhin

chung, ty 16 amylose/amylopectin trong da sé céc loai tinh bot xap xi 1a ¥%. Riéng trong

cac loai nép (gao nép, ngd nép,...) thi amylopectin chiém gan 100%. Trai lai, trong tinh

bot dau xanh, tinh bot ca dong riéng, ham luong amylose chiém trén dudi 50%. Bang

con dudng chon gidng ngay nay, ngudi ta da tao ra duoc cac loai hat c6 ham lugng

amylose dat trén 70%. Chang han, ngudi ta chon dwoc giéng ngd c6 ham lwgng amylose

chiém 85% [6]. Ham luong amylose va amylopectin caa mot so loai tinh bt nhu sau:

Bang 1. 1. Ham lugng amylose va amylopectin cia mot sé tinh bot [7]

Loai tinh bot Amylose (%) Amylopectin (%)
Gao nép 0.7 99.3
Ngo nep 0.8 99.2
Khoai mi 17 83
Gao té 18.5 81.5
Lda mi 25 75




Sin 25.28 74.64

Cu dong 47 53

bau xanh 54 46

1.2.3.1. Thanh phan cdu tric cia amylose

Amylose 12 loai mach thang, chudi dai tir 500-2000 don vi glucose, lién két nhau bai
lien két a—1,4 glycoside. Amylose “nguyén thuy” c6 muc do tring hop khong phai hang

tram ma la hang ngan. Co hai loai amylose:

- Amylose c6 mirc do tring hop tuong d6i thap (khoang 2000) thuong khdng c6 cau
trdc bat thuong va bi phan ly hoan toan bai p-amylase.

- Amylose c6 mic d6 trung hop 16n hon, c¢6 cau tric an ngit d6i véi f—amylase nén
chi bi phan huy 60%.

Trong hat tinh bot trong dung dich hodc ¢ trang thai thodi hoa, amylose thudng co cau
hinh mach gian, khi thém tac nhan két taa vao, amylose mai chuyén thanh dang xoan
bc. Mai vong xoin 6¢c gom 6 don vi glucose. Pudng kinh cua xoin éc 1a12.97 A2, chiéu
cao ctia vong xoan 1a 7.91A° Cac nhém hydroxyl cua cac goc glucose dugc bé tri ¢ phia

ngoai xoin ¢, bén trong I1a cac nhém C-H [8].

Amylose

e "’\/-- o

£ (515

<(T1-<4) i nkage

Hinh 1.2. Céu tric amylose [8]
1.2.3.2. Thanh phan cdu tric cia amylopectin

Amylopectin 1 polymer mach nhanh, ngoai mach chinh c6 lién két o -1,4 glycoside con
c¢6 nhanh lién két v&i mach chinh bang lién két a-1,6 glycoside [8].
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Hinh 1.3. Cau trdc caa amylopectin [8]

M&i lién két nhanh nay Iam cho phan tir cong kénh hon, chiéu dai cia chudi mach nhanh
nay khoang 25-30 don vi glucose. Phan tar amylopectin cé thé chira téi 100000 don vi
glucose. Su khac biét gitra amylose va amylopectin khéng phai luén luén rd nét. Bai
I& & cac phan tir amylose cling thuong ¢ mot phan nho phan nhanh do d6 ciing c6 nhitng

tinh chat giéng nhua amylopectin [9].

1.2.4. Cdu truc hat tinh bgt

- ™
. j s b N O; ;‘,‘rj N/ ’
N \ > . }\ A(%fx ~ ( r“‘. C—) y (“,_I-“
Potato Starch Com Starch Tapioca Starch

Hinh 1.4. CAu trlc hat tinh bdt quan sat bang kinh hién vi [8]

C4u tric bén trong hat tinh bot kha phirc tap. Hat tinh bot c6 cau tao l6p, trong mdi l6p
déu c6 su tron I4n cac tinh thé amylose va amylopectin sap xép theo phwong huéng tam.
Cac 16p tinh thé va I6p vo dinh hinh duoc sip xép theo chiéu day theo chu ky 9-10 nm.
Trong 16p tinh thé, cac doan mach thang lién két véi nhau thanh cac soi xoan kép, xép
thanh day va tao thanh chum trong khi phan mach nhanh niam trong cac 16p v6 dinh
hinh. Viéc sap xép amylose va amylopectin bén trong hat tinh bot chua duoc hiéu mot
cach day du. “Su xép chat” cua hai polymer nay khong phai ngau nhién ma la rat c6 trat

tu. Tuy nhién, khi nung véi sy ¢6 mat cta nudce thi cac hat tinh bot tro nén kém trat tu
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hon nhiéu. So véi céc ving két tinh, cac ving vo dinh hinh cua hat thuong bi thoai hoa
boi acid va cac enzyme dé dang hon nhu a-amylase.

Hat tinh bot dugc tao thanh tir cac 16p tinh thé ciing (cau trdc tinh thé) va mém (cau trdc
ban tinh thé) véi chiéu day khoang vai trim nm. Cac 16p tinh thé ciing duoc tao thanh
tir cac hat hinh cau c6 kich thuée 16n (50-500 nm), céc 16p ban tinh thé mém dugc tao
thanh tir cac hat hinh cau c6 kich thuéc nho (20-25 nm). Sy lip lai hét 16p cing cho dén
I6p mém duoc nhu nhing I6p sinh truéng va cé thé dugc quan sat bang kinh hién vi
thong thudng. D6 day cua lép tinh thé cang & phia ngoai bé mit cua hat thi cang tré nén

mong hon [10].

Bang 1.2. Kich thudc caa mot sé loai tinh bot [3]

Tén goi Kich thudce hat (um)
Bap 5-30
Gao 3-8
Lda mi 5-50
bau 30-50
Khoai tay 15-120
Khoai lang 5-50
San 5-33

1.2.5. Tinh chdt cia tinh bét
1.2.5.1. Tinh chdt hap thu

Hat tinh bot c6 cau tao 18 x6p nén khi twong tac véi cac chat hap thu thi bé mat bén trong
va bén ngoai cua tinh bot déu tham gia. Tinh bot c6 kha ning hap thu mot cach chon loc
hoi nudc tir khong khi, ruou va cac hoi hitu co khac. Nguoi ta nhan thay khi o am
tuong d6i cua khong khi 12 73% thi kha ning hat 4m cua tinh bot 14 10.33%, khi d6 am
tuong ddi 12 100% thi kha nang hat am Ién téi 20.93%. Vi vay, trong qua trinh bao quan,

say va ché bién thity nhiét can phai hét siic quan tam téi van dé nay.

Cac ion lién két vai tinh bot thuong anh huong dén kha niang hap thy caa tinh bot. Khi
nghién ctru kha ning hip thu cta cac chat dién ly hitu co c6 ion 16n nhu xanh methylene
9



(tich dién duong) cua tinh bot, ngudi ta nhan thay rang tinh bot hap thu xanh methylene
rat tbt. Puong dang nhiét hap thu caa cac loai tinh bot khdng giéng nhau. Pudng dang
nhiét hap thu cua céc loai tinh bot phu thudc vao cu tao bén trong cua hat va kha ning

trrong nd cua chang [3].
1.2.5.2. D¢ hoa tan cua tinh bgt

Amylose méi tach tir tinh bot co d6 hoa tan cao song khong bén, nhanh chéng bi thoai
hoa tré nén khong hoa tan trong nwdc. Amylopectin khong hoa tan trong nu6c & nhiét

do thuong ma chi hoa tan trong nudc nong.

Trong mdi trudng acid, tinh bot bi thay phan va tao thanh “tinh bot hoa tan”. Néu mai
truong acid manh san pham cudi cing 12 glucose. Con & méi trudng kiém, tinh bot bi
ion hda tirng phan do c6 su hydrat héa tét hon. Tinh bt bi két tua trong con, vi vay con

la mot dung méi tét dé tang hiéu qua thu hdi tinh bot [8].
1.2.5.3. Su trieong né va hién tuwong ho héa cia tinh bét

Khi hoa tan tinh bt vao nudc, do kich thudc phan tir caa tinh bot 16n nén dau tién cac
phén tir nugc s€ xam nhap vao gitra cac phan ta tinh bot. Tai day nudc sé twong tac voi
cac nhom hydroxyl cua tinh bot tao ra 16p voé nudc 1am cho luc lién két ¢ mat xich nao
d6 cua phan tir tinh bot bi yéu di. Do d6 phan tir tinh bot bi xé dich rdi bi rdo ra va bi
treong 1én. Do tang kich thudc trung binh ciia mot s6 loai tinh bdt khi ngdm vao nudc
nhu sau: tinh bt bap 9.1%, tinh bot khoai ty 12.7%, tinh bot khoai mi 28.4%. Néu su
xam nhap cua c4c phan tir nudc dan dén qua trinh truong khong han ché nghia 1a 1am
bung duoc céc phan tir tinh bot thi hé thdng chuyén thanh dung dich. Mot sé két qua
nghién ctru da x4c dinh duoc cac yéu td anh hudng dén su trrong nd va hoa tan cua tinh
bot nhu loai va ngudn géc tinh bot, anh huéng cua qua trinh sdy, sy 140 hda tinh bot,

phuong thire xtr ly nhiét am, anh huong ciia cac chat béo cho vao,...

O 55-70°C, céc hat tinh bot s& truong phong do hap thy nudc vao cac nhém hydroxyl
phan cuc. Khi d6 @6 nhét cua dung dich tang manh. Kéo dai thoi gian xu ly nhiét, cé
thé gay nd v hat tinh bot, thiy phan tirng phan va hoa tan phan nao cac phan tir cau

thanh cua tinh bot, kém theo su giam doé nhot cua dung dich. Nhu vay, nhiét do c6 thé
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pha v hat, chuyén tinh bot tir trang thai dau c6 muac d6 oxi héa khac nhau thanh dung
dich keo goi 1a nhiét ho hoa [6].

Nhiét do hd hoa khdng phai 1a mot diém ma 1a mot khoang. Tuy thudc vao diéu kién ho
hoa nhu nhiét do, ngudn gbc tinh bot, kich thude hat va pH méi trudng ma nhiét 6 pha
V& va truong nd hat ¢ thé bién doi trong mot khoang khé rong. Nhin chung, qué trinh
hd hoa ¢ tat ca céac loai tinh bot déu gidng nhau. Ban dau d6 nhét caa hd tinh bot ting
dan 1én sau d6 qua mot cuc dai roi giam xudng. Nhiét do hd héa ciing phu thudc vao
thanh phan amylose va amylopectin. Amylose sap xép thanh chim song song duoc dinh
huéng chat ché hon amylopectin (von c¢6 xu hudng cudn lai thanh hinh cau) nén kho
cho nudc di qua. Cac mudi vo co vaoi nong do thap s& 1am ting d6 hoa tan cua tinh bot
do pha hay lién két hydro, nhung véi nong d6 cao thi cac mudi nay sé lam giam sy
hydrat hda phan tir tinh bot va 1am két taa chdng. Su hd hda tinh bot ciing co thé xay ra
& nhiét do thap trong méi trudng kiém vi kiém ion héa tirng phan nén 1am cho su hydrat
h6a phan ti tinh bot tét hon [7].

Phan I16n tinh bot bi hd hoa khi niu va & trang thai truong nd khi duoc sir dung nhiéu

hon ¢ trang thai tu nhién.

Bang 1.3. Nhiét do hd hoa caa mot sé tinh bot tu nhién [4]

Tinh bot ty nhién | Nhiét d6 hd hoa (°C)

Bap 62-73

Bap nép 62.5- 72
LGa mién 68 - 75

LGa mién nép 67.5- 74

Gao 68 - 74.5

Lda mi 59.5-62.5

Sén 52 - 59

1.2.5.4. Pé nhét cua hé tinh bét

M6t trong nhitng tinh chat quan trong caa tinh bot c6 anh huéng dén chat lugng va két

ciu cua nhiéu san pham thyc pham 1a do nhét va do déo. Phan tu tinh bot chaa nhiéu
11



nhom hydroxyl c6 kha ning lién két dugc véi nhau 1am cho phan tir tinh bot tap hop lai
d6 so hon, giit nuwéc nhiéu hon khién cho dung dich c6 d6 dic, do dinh, 6 déo va do
nhét cao hon, do d6 cac phan tir di chuyén kho hon. B4i véi nhiing tinh bot loai nép

(tinh bot giau amylopectin) thi tinh chét nay thé hién rd hon.

Yéu t6 chinh anh hudéng dén d6 nhét cua dung dich tinh bot 1a duong kinh biéu kién cua
c& phan tir hoic ciia céc hat phan tan, dic tinh bén trong caa tinh bt nhu kich thuéc, thé
tich, cAu trdc va su bat d6i xirng cua phan tir. Nong d6 tinh bot, pH, nhiét do, ion Ca?*,
tac nhan oxi hoa, cac thudc thir phé hity cau hydro déu lam cho twong tac ctia cac phan

tir tinh bot thay d6i, do d6 1am cho d6 nhét thay doi theo.

Do nhét cua tinh bot ting 1én trong méi truong kiém vi kiém gay ion hda cac phan tir
tinh bot khién cho chiing hydrat hda tét hon. Ngoai ra, nong d6 mudi, nong do duong
cling anh hudng rat lén dén do nhét caa dung dich [10].

1.2.5.5. Kha nang tao gel va sy thodi hda gel tinh bgt

Tinh bot sau khi hd hoa va dé ngudi thi cac phan tir s& twong tac va sap xép lai véi nhau
mot cach co trat tu dé tao thanh gel tinh bdt véi cau tric mang ba chiéu, dé tao duogc gel
thi dung dich tinh bot phai c6 néng d6 vira phai, phai duoc hd hoa dé chuyén tinh bot
thanh trang thai hoa tan va sau d6 duogc lam ngudi ¢ trang thai yén tinh. Trong gel tinh
bot chi co cac lién két hydro tham gia, c6 thé ndi truc tiép cac mach polyglycoside hoic

gian tiép théng qua phan tir nudc.

Khi gel tinh bot dé ngudi mot thoi gian dai thi ching sé co lai va lwgng dich thé s& tach
ra, goi & sy thoéi hoa. Qué trinh ndy s& cang ting manh néu gel duoc dé dong lanh roi
sau d6 cho hoa tan ra. Toc d6 thodi hoa s& cang tang khi giam nhiét do va s& dat cuc dai
khi pH=7. Tc d6 thoai hoa s& giam khi ting hoic giam pH. Su thoai héa thudong kém
theo tach nudc va dic lai cia cac san pham dang nira long ciing nhu gy cung lai cac
san pham banh mi [10].

1.2.5.6. Phan #ng vai iot

Khi twong tac véi iot, amylose s& cho phirc mau xanh dic trung. Vi vay, iot ¢d thé coi

la thudc thir dic trung dé xac dinh ham luong amylose trong tinh bot bang phwong phap

tric quang. Bé phan tmg duoc vai iot, cac phan tir amylose phai c6 dang xoin 6¢ dé
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hinh thanh dudng xo0dn 6c don ciia amylose bao quanh phan tir iot. Cac dextrin ¢6 it hon
6 gbc glucose khong cho phan @ng véi iot vi khong tao thanh vong xoan ¢ hoan chinh.

Acid va mot s6 mudi KI, NaSO4 lam ting cuong do phan tng,

Amylose véi hinh thé xoin éc hip thu dugc 20% khéi lugng iot, twong Gtng VSi mot
vong xoian 6¢ mot phan tu iot. Trong phan tir 1, — Amylose, cac phan tu iot chui vao
trong ving wa béo ciia xoan 6c. Véi amylopectin khi xay ra twong tic véi iot,
amylopectin cho mau tim d6. V& ban chat phan tng mau vdéi iot cua amylopectin xay ra
do su hinh thanh nén hop chét hap thy [10].

1.2.5.7. Kha nang tao phuc

Ngoai kha ning phan @ng vaéi iot, amylose con ¢ kha ning tao phirc véi nhiéu hop chat
hiru co c6 cuc ciing nhu khong ¢6 cuc nhu: cac rugu no (izoamylic, butylic, izoprotylic),
céc ruou vong, cac phenol, cac ceton thap phan tir, cac acid béo ddy thap ciing nhu céc
acid béo day cao, c4c ester mach thang va mach vong, cac dan xuat benzene c6 nhom
andehyde, cac nitro parafin,... Khi tao phirc véi cac amylose, cac chét tao phirc cling

chiém vi tri bén trong doc theo xoin b¢ tuong tu iot.

Ngoai ra, amylopectin con cho phan tng dic trung véi lectin. V& ban chat day 1a mot
phan tng gitta mot protein véi mot polysaccharide ¢ mach nhanh. Khi lectin lién két
v6i a-D-glucopyranozic nam ¢ dau cudi khdng khir ca amylopectin thi s& lam cho
amylopectin két tia va tach ra khoi dung dich [9].

1.2.6. Tinh bét nhiét deo

Tinh bot dugc biét dén trong thoi gian dai nhu 1a mot loai thuc pham cung cip nhiéu
nang luong cho co thé con nguoi. Tuy nhién, xem xét tinh bot dudi khia canh mot
polymer nhya nhiét déo chi thuc su dugc quan tdm trong thoi gian gan day. Tinh bot chi
duoc goi la tinh bot nhiét déo (Thermoplastic Starch — TPS) khi tinh bot da hoa déo boi

mét qua trinh gelatin hoa (ndu chin) hay qua trinh hoa déo.
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Hinh 1.5. So db c4u tric cua tinh bt trong qué trinh hoa déo [11]

Qua trinh nay chi xay ra khi tinh bot dugc nung néng (cé thé két hop véi 4p suat cao)
véi su hién dién cia mot hodc nhiéu hop chit c6 kha nang hoa déo tinh bot nhu nudc,
glycerol,... Qu4 trinh héa déo 1am cho hat tinh bot treong 18n, mat dinh hudng ciu tric
va lam giam d¢ két tinh. Céc chét c6 thé tham gia vao qué trinh gelatin hoa tinh bot duoc
goi la chat hoa déo. Qua trinh hoa déo c6 thé thuc hién voi luong thira hoic vira du chat
hoa déo, nhiét do hoic &p suat. Tinh bot nhiét déo (TPS) hoa déo bing cac chat hda déo
khac nhau c6 tinh chat khac nhau. Céc chat hda déo duoc hap thu vao trong cau trdc tinh
bot va c6 sy tuong tac v6i cAc mach tinh bot. Do nhét cua TPS ciing nhu tinh chit cua
TPS phu thudc khé nhiéu vao thanh phan tinh bot [12].
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Hinh 1.6. Hoa déo tinh bot véi chat hda déo 1a nude va glycerol [11]

P3i ¢ nhiéu cdng trinh nghién ciu trén thé gisi vé hda déo tinh bot nham nd luc bién
tinh tinh bot tré thanh mot polymer nhiét déo, ¢6 thé dé dang gia cong bang cac phuong
phap thong dung nhu dun, ép phun, can,... Sau day 1a mot s ¢ong trinh tiéu biéu nghién

ctru vé hoa déo tinh bot.

Chat hda déo dugc dung dau tién va dén nay van con tiép tuc duoc nghién ciu sir dung
d6 1a nuée. Téc gia R.F.T Stepto ¢ Pai hoc Manchester, Anh di dugc nghién ctu ki vé
viéc dung chat hoa déo 1a nuée. Bang phuong phéap phan tich nhiét vi sai, tAc gia nhan
thdy lugng nudc khac nhau sé& lam thay doi dang ké nhiét d6 ndng chay (Tm) cia tinh
bot. Tm giam khi ham lugng nude ting. Piéu nay gay tré ngai cho viéc xac dinh T
chinh xac vi TPS d& hat am. San pham TPS hda déo bang nudc c6 do nhét gan gidng
nhya polyethylene va c6 thé gia cong bang may éo phun (injection molding), dugc (ng

dung vao linh vuc bao bi chira dung va phan phéi thudc [13].
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Nhom nghién ctu cua tac gia Thierry Tran va cong su tai Thai Lan vé tinh bot sin va
tinh bot san bién tinh duoc hda déo bang nudc nhan thay rat khé xac dinh nhiét do thuy
tinh hoa (Tg) bang phuong phap phan tich nhiét vi sai (DSC) [14].

Ngoai viéc ding chat hda déo cb dién 1a nudc, rat nhiéu tic nhan hoa déo khac ciing
dugc nghién cau st dung nhu: sorbitol, ethylene glycol (EG), xylitol, glucose va
maltose, glycerol, ure, formamide, 1-octanol, 1-hexanol, 1-dodecanol, 1-octadecanol,
1,4-butanediol (BTU), 1,6-hexanediol, propylene glycol (PG), triethyleneoxide glycol
(TEG), ethylene glycol monometyl ether, D-sorbitol (SOR), aliphatic amidediol, dau
dau nanh,...[15],[16],[12],[17],[18],[19],[20]. Nhitng nd luc tim kiém chat héa déo hiéu
qua hon muyc dich nham gép phan l1am cham qua trinh tai két tinh, ting cudng twong tac
giita chat hoa deéo va tinh bot, tranh hién tuong di hanh, gilp gia cong dé dang hon, ting
g suat, ting do bién dang,... Nhin chung @ng véi mdi chat hoa déo khac nhau s& cho
tinh chat cua TPS khéc nhau nhung khong nhiéu. Hién nay, ho chat hda déo duoc quan
tam nhiéu hon 13 ho nhdm chirc amine hodc amide nhu: athanolamide, foramide,
ethylenebisforamide. Tuy nhién, ho nay c6 mét sé khuyét diém nhu dé& bj oxi héa, doc

hai,... nén van chua duoc st dung rong rai di c6 mot sé wu diém vuot troi.

Chat hoa déo dugc sir dung pho bién nhat trong thoi gian gan day 1a glycerol hay con
duoc goi 1a glycerine. Pay 1a hop chét thu duoc chi yéu tir qua trinh chuyén héa dau
dong thuc vat (triglyceride), khong doc, khdng mui, vi ngot. Tuy nhién chi dung glycerol
lam chat hda déo thi TPS c6 mot sb dic diém, tinh chat khong cao. Do d6 c6 nhiéu cong
trinh nghién ctru muébn tang cudong hiéu qua caa chat hoa déo glycerol bang cach phoi
hop véi mot sé chat hoa déo khac. Thuong duoc két hop véi glycerol nhat chinh 1a chat
hoa déo ¢ dién nude. Nudc c6 thé duoc cung cap ¢ dang d6 am trong tinh bot nhu cong
trinh nghién ciu cia Mats Thunwall va cong sy & Thuy Bién [21]. Nudc ciing c¢6 thé
két hop vai glycerol bang cach truc tiép vao trong qua trinh hda déo nhu cong trinh ciia
nhém tac gia Roberto C.R.Souza [22].

Mot chat hoa déo khac ciing duoc nghién ciru dung két hop véi glycerol rat hiéu qua dé
1a acid citric. Nhom tac gia Rui Shi, Trung Quéc nghién cau hdn hop chat hda déo nay

nhan thay c6 mot phan acid citric xay ra phan tng ester hoa vai tinh bot. Bang phd hong
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ngoai (IR) nhom tac gia da chirng minh cé phan @ng nay do sau khi loai hét acid citric
du nhung van xuat hién mii 1729 cm™ caa nhém C=0. Phan acid citric con lai khéng

phan g ciing c¢6 twong tac manh véi tinh bot [23].

Tur nhitng c6ng trinh nghién cau trén cho thay chat héa déo cho tinh bot dang duoc quan
tam rat 16n cua cac nha khoa hoc 16n va con duoc tiép tuc nghién ciru. Chua cé chat hoa
déo nao thuc sy ¢ hiéu qua hoan toan vuot tréi nén xu huéng su dung két hop hai hay
nhiéu chat hoa déo van 1a tat yéu. Xét vé khia canh than thién voi méi trueong thi nudc,

glycerol va acid citric ¢ nhiéu uu thé.
1.3. Gelatin

1.3.1. Dinh nghia gelatin

Hién nay c6 nhiéu dinh nghia khac nhau vé gelatin.

- Nim 1967, Ramachandran dinh nghia gelatin 13 mét polypeptide c6 khéi luong phan
tr 16n ¢6 ngudn goc tir collagen-mot thanh phan protein chinh cua md lién két co
nhiéu trong xwong, da va ndi tang.

- Niam 1987, Rose dinh nghia gelatin 1a tir dé chi nhitng hop chat protein ¢ ngudn goc
tu collagen.

- Niam 1998, Bailey va Paul dinh nghia gelatin vé cin ban |a protein tinh sach dung
trong thuc pham duoc thu nhan tir collagen da bi thoai héa do nhiét, ¢é cau trac nhu

protein dong vat.

- Nam 1990, t6 chirc Y khoa caa M (USP — United States Pharmacopeia) dinh nghia
gelatin 1a mot san pham cua qua trinh phan giai collagen c6 nguon gdc tir da, xuong

cua dong vat [24].
1.3.2. Cdu tgo gelatin

Thanh phan hoa hoc cua gelatin”

- Thanh phan héa hoc co ban cila gelatin bao gdm: 85 — 90% protein, 0.5 — 2% mudi

khoang, 8 — 13% nudec.
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Gelatin c6 chira gan day du cac acid amine, ngoai trir tryptophan va cysteine, cystine
d6i khi chi tim thiy ¢ dang vét.

Qther aming gcids

Aspartic acid B

&%
Arginine ‘
2% |

Glutamic acid
2% — g

Clycineg
27N

Proline
and hydrozyproline

— O

Alanine
P9

Hinh 1.7. Ty Ié thanh phan cé4c acid amine co ban cua gelatin [24]

Trong gelatin khong chtra cholesterol va purines. Gelatin chira nhiéu glycine va
proline, ham lugng cua 2 acid amine nay trong gelatin cao gap 10 -20 lan so véi cac
protein khac.

Gelatin 1a mot protein khdng hoan hao (gelatin c6 chta 9 trong sé 10 acid amine can
thiét cho co thé), gelatin cd chira nhiéu acid amine khong can thiét nhu glycine va
proline (hai acid amine nay c6 thé duoc co thé tong hop) nhung lai thiéu cac acid
amine can thiét nhu tryptophan. Do d6, gelatin c6 gié tri dinh dudng thap hon so v6i
protein stra va tring.

Ty Ié gitra cac acid amine trong gelatin cd thé thay doi, ty & nay phu thudc vao ngudn

nguyeén liéu va phuong phap san xuat [25].

Bang 1.4. Thanh phan acid amine thu duoc khi thuy phan 100g mau gelatin [26]

Acid amine Khdi lugng (gam)
Glycine 26 — 31
Alanine 8-11
Valinet 2.6-3.4
Leucine 3.0-35

Isoleucine 1.4-2
Phenylalanine 2-3

Trytophane -

Serine 29-42
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Threonine 2.2-4.4
Tyrosine 02-1
Proline 15-18
Hydroxyproline 13-15
Methionine 0.7-1
Cysteine -
Cystine vét
Lysine 4-5
Arginine 8-9
Histidine 0.7-1
Acid aspartic 6-7
Acid glutamic 11-12
Hydroxylysine 08-1.2

CAu tric phan tir gelatin:

- Cau tric phan tir gelatin gdm c6 18 amino acid khac nhau lién két véi nhau theo mot
trat tu xac dinh, tudn hoan, tao nén chudi polypeptide c6 khoang 1000 acid amine,
hinh thanh nén ciu trac bac 1. Cac chudi peptide c6 chiéu dai khac nhau phu thudc
ngudn nguyén lidu va phuong phap san xuat. Mdi chudi c6 mot dau 1a nhom amino,
con mot dau 1a nhom carboxyl.

- Gelatin c6 cau triic thudng gip 13 Gly — X — Y (véi X chii yéu 1a nhém proline con

Y chu yéu 12 nhom hydroxyproline).

P“:Ihm . .b "".'l .-'II '.. mr . E I: s LT

Hinh 1.8. Cu triic Gly — X — Y thuong gap cua gelatin [27]
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- Gelatin chira nhiéu nhém glycine, proline va 4-hydroxyproline. Cau tric co ban cua
chudi gelatin la: — Ala — Gly — Pro — Arg — Gly — Glu — Hyp — Gly — Pro.

a
I

o

L&)
| I

‘VU\JH—CH—C— —H—C—

€H;

o]
I

4]
|

L=——N=—CH—(—N—CH—C—

a OH
|
—CH—C—
| ’
CHy |
||:I-I2 C—H—CH—C—
] ||
c=u @ @

Hinh 1.9. Céu triic co ban caa gelatin [24]

- Cu 3 chudi polypeptide xoan lai theo hinh xoan b¢ tao nén cau tric bac 2. O cau tric

bac 3, chudi xoan do ty xoin quanh no, tao nén ciu tric phan ta dang day thiing, goi

la proto fibril.

Hinh 1.10. Cau trdc khong gian caa chudi xoan ¢ [25]

Sy phan bd khdéi lugng phan tir cua gelatin :

polyacrylamide va sic ky long cao ap.

Su phan b khéi luong cé thé duoc xac dinh bang phép loc sic ki gel, dién di gel

Tuy thudc vao tieng loai nguyén liéu va phuong phap xtr ly nguyén liéu va phuong

phap trich ly ma gelatin thanh pham s& chitra cac phan doan phan tir ¢d khdi luong

khac nhau.
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Viéc xac dinh nhirg phan doan nay s& gilp hiéu rd hon vé d6 bén cua gel, d6 nhét
cling nhu viéc dam bao chat lugng gelatin dugc sir dung trong cac ung dung khéc
nhau. Phan doan «, B va céc phan c6 khéi lugng phan tir I6n hon s& gop phan nang
cao d6 nhot, @6 bén cua gel. Do d6 gelatin c6 d6 bén gel cao thuong chira mot ty 1é

I6n cac phan tir c6 kich thudc gidng nhau dudi dang cac chudi [24].

1.3.3. Phan logi gelatin

Gelatin c6 thé dugc san xuat tir nhiéu ngudn nguyén liéu khac nhau véi nhiéu phurong

phap san xuat khéac nhau.

Do d6, viéc phan loai gelatin rat da dang, trong d6 c6 2 loai chinh:

Phan loai gelatin theo nguyén liéu san xuat: Gelatin 1 san pham tir collagen bi thoai
hoa do nhiét. Do d6 cac nguyén lidu c6 chira collagen voi ham luong 16n déu co thé
sir dung dé san xuat gelatin. Trong thuc té, gelatin thudong duoc san xuat tir 2 ngudn
nguyén liéu 1a dong vat c6 vii va ca. Dua vao ngudn gc nguyén lidu gelatin dugc

chia thanh 2 loai:
+ Gelatin c6 ngudn gdc tir dong vat co via ( bo, heo).
+ Gelatin c6 ngudn gbc tir ca.

Phan loai gelatine theo phwong phap san xuat:dua vao phuong phép xir Iy collagen

trong san xuat gelatin ngudi ta chia gelatin thanh 2 loai chinh.
+ Gelatin loai A.

+ Gelatin loai B.

Mot sé loai gelatin khac:

+ Gelatin tan trong nudce lanh.

+ Gelatin thuy phan.

+ Gelatin ester hoa [25].
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1.3.4. Tinh chdt cia gelatin
1.3.4.1.Tinh chdt vdt ly

Gelatin 14 chat ran dang miéng, vay, bot hoic hat, khéng mui, khéng vi, trong sudt, co

mau tir tring dén vang nhat, chtra 9 -12% am va ¢4 ti trong riéng tir 1,3-1,4 [24].

Tuy thanh phan acid amine trong gelatin va trong collagen rat giéng nhau nhung gelatin
va collagen lai c6 céc tinh chat rat khac nhau. Trong nudc ndng (< 50°C), gelatin s& hut
nudce, trrong nd va tan tao dung dich nhét, con collagen chi bi co rdt lai. Lugng nudc
gelatin hap thu c6 thé cao gap 5 — 10 lan khéi lwong cua gelatin ban dau. Trong dung
dich acid va kiém, collagen trrong nd nhung khoéng hoa tan, con gelatin thi hoa tan rat

nhanh.

Gelatin c6 kha nang tan trong cac polyol nhu glycerin, propylen glycol, sorbitol, manitol

nhung khong tan trong con, aceton, CCls, benzen, ether va cac dung mai hiru co khac.

Khi tan trong nudc ndng, dung dich 1a mét hon hop cua gelatin va gelatose. Ty Ié gitta
gelatin va gelatose anh hudng dén chat luong cua keo, gelatose cang nhiéu thi chat lugng

cang thap.

Gelatin s& bi két taa & ndng d6 cao khi trong dung dich c6 sy hién dién cua cac mudi

phosphat, citrat, sulfat & nong do thap [27].
1.3.4.2. Tinh chat héa ly

e Do nhot

D6 nhdt 1a mot trong nhimng tinh cht quan trong dé danh gia chét luong cua gelatin
thanh pham. P9 nhét clia gelatin thuwong mai thuong 2 — 7 cP, tdi da 3 cP. Cac dung dich
gelatin giéng hét nhau vé kha ning tao gel, thi do nhét cua gelatin loai B thuong cao

hon 30 — 50% d¢ nhét cua gelatin loai A [25].
Céc yéu t6 anh huong dén do nhét cua gelatin:

- Ngudn nguyén li¢u: do nhét ciia dung dich gelatin phu thudc rat nhiéu vao sy phan
b6 khdi lwong phan tir va thanh phan acid amine trong gelatin d6. Trong d6, sy phan
b khdi lugng phan tir ¢6 anh hudng dén do nhét nhiéu nhat. Cac ngudn nguyén lidu
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khac nhau s& cung cép cac loai collagen khac nhau, trong qua trinh phan giai sé& tao
ra cac dung dich gelatin c6 su phan b khéi lwong phan tir khac nhau va thanh phan

acid amine khac nhau.

Nong d6 dung dich: D6 nhét cta dung dich gelatin ting ti 18 thudn voi sy ting ndng
d6 gelatin. Khi ndng d6 cta dung dich gelatin ting thi tuong tac thuy dong hoc gitra
cac phan tir gelatin ting 1am cho tdc d6 chay cua dung dich giam do d6 d6 nhét cia

dung dich tang.

Dung méi: dung méi c¢6 anh hudng 16n dén cac phan tir gelatin khi dung dich c6

nong do thap, anh huong nay giam khi ndng d6 dung dich ting 1én.

pH dung dich: d6 nhét dich trich dat gia tri thdp nhat khi pH = 6 — 8, pH ¢6 anh
huong 16n nhat dén 6 nhét khi pH = 3 hodc pH = 10.5 va c6 anh hudng it nhat dén
dd nhot khi & diém déng dién [13]. Tai pl, dung dich c6 néng do cang cao thi d§ nhot

cang tang manbh.

Nhiét d6: Dung dich c6 nhi¢t d§ cang cao thi do nhét dung dich cang thép. Trén 40°C

thi do nhdt s€ gidm ti 1€ mil voi do tdng nhi¢t do.
Diém dang dién:

Gelatin ¢6 thé hoat dong nhu mdt acid hoac mat kiém tuy thudc vao pH. Trong dung
dich acid gelatin tich dién duong va trong dung dich kiém no tich dién am. Piém
trung gian & d6 su tich dién bang 0 goi 14 pI hoic diém dang dién.

Su thay doi trong ty 1é cia cac nhom carboxyl, amine c6 lién quan dén sy khac nhau
vé diém dang dién cua gelatin. O collagen, 35% nhém acid nim & dang amide. Do
d6, collagen 1a mot protein co ban co diém dang dién 1a 9.4. Trong sudt qua trinh
diéu ché gelatin, qua trinh xtr Iy bang acid hodc kiém sé& thuy phan nhém amid trong
pham vi 16n hodc nho hon. Do d6, diém dang dién cia gelatin c6 thé thay doi tir 9.4
(khong thay d6i nhom amide) dén 4.8 (90 — 95% cac nhom acid carboxylic tu do).
Diém dang dién c6 anh hudng dén do nhét va do bén gel tir d6 anh hudng dén kha

nang Ung dung cua gelatin [24].
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Céc yéu td anh huong dén diém dang dién:diém dang dién cta dung dich gelatin chiu
anh huong bai nhiéu yéu té nhu ngudn nguyén liéu, phwong phép san xut. ..

Kha nang tao gel:

Kha ning tao gel 1a mot trong nhitng tinh chit chirc ning quan trong nhit cua gelatin,
13 mot trong nhitng yéu t6 quan trong dé danh gia chat lugng gelatin va quyét dinh
kha ning tng dung cua gelatin. Do bén cua khéi gel duge dic trung boi do Bloom.
Theo dinh nghia, 46 Bloom 14 khéi lugng tinh bang gam can thiét tic dung 1én bé
mit gel tao bai pittdng c6 dudng kinh 13 mm dé khéi gel lin xuéng 4mm. Khéi gel
c6 ham luong gelatin 13 6.67%, dugc tao gel & 10°C trong 16 gio- 18 gio.

Gelatin trén thi truong c¢6 do Bloom trong khoang 150-300 Bloom. Gelatin c6 chat
lugng thap s& co do Bloom <150, gelatin c¢6 chét lugng trung binh thi Bloom tir 150-
220, con gelatin c6 chat lugng cao s& c6 Bloom tir 220-300.

Co ché tao gel: gom 2 giai doan:

Giai doan 1: hap thy va truong nd trong nudc dé tao dung dich, giai doan xay ra khi

gelatin dugc cho vao nudc va gia nhiét ¢ 45-60°C.

Giai doan 2: tao lién két ngang ndi cac phan tir gelatin lai voi nhau thanh khong gian

3 chiéu, giai doan nay xay ra khi dung dich gelatin dugc lam ngudi ¢ 8-10°C.

Qua trinh chuyén doi gitta dang dung dich va dang gel c6 tinh thuan nghich. Trong
qua trinh tao gel, amino acid cta cac chudi polypeptide tao mot hinh thé xoan ¢ khi
1am ngudi va cac vong xoan nay duoc 6n dinh nhd cac cau hydro gitta cac nhom
hydroxyl ctia acid amine va phan tir nudc, tao gel ba chiéu. Mot dac diém quan trong
ctia gel gelatin 14 c¢6 kha nang tan chay ¢ nhiét d6 co thé tao nén cam giac tan trong
miéng. Day 12 mot tinh cht dic biét cua gelatin so v6i cac chit co kha ning tao gel
khac va tinh chat giup gelatin duoc ing dung trong nhiéu qua trinh ché bién thuc

pham.
Céc yéu to anh huéng dén kha ning tao gel va do bén gel:

Nhié¢t do tao gel: Nhiét do cang cao thi kha nang khuéch tan cua nude cang manh. O
nhiét do < 20°C, du ham lugng gelatin rat thép van c6 kha ning tao gel. O nhiét do

trong khoang 20-30°C, dung dich gelatin vira ton tai dang gel, vira dang dich nhét,
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vua dich 1éng, phu thudc nhiét 6 va ham lugng gelatin. O nhiét d6 > 35°C, phan t
gelatin roi rac, du ham luong gelatin cao chiing van khong lién két voi nhau, khong
tao gel bén ma chi ting d6 nhét. Nhiét do tao gel cang thap thi gel c6 d6 bén gel cang

16n.

Thoi gian tao gel: Thoi gian tao gel con dugc goi la thoi gian trudng thanh. Thoi
gian tao gel cang dai thi cac lién két ngang hinh thanh cang nhiéu va cang 6n dinh

nén do bén gel s€ cang 1on.

Nong d¢ dung dich tao gel: Trong dung dich gelatin, nong d gelatin cang cao thi

gel tao thanh c6 d6 bén gel cang 16n.

pH dung dich tao gel: Gelatin c¢6 gia tri pH cang gan diém dang dién thi kha ning
khuéch tan nudc vao cang cao. Tai diém dang dién thi kha ning khuéch tan nudc 1a
cao nhét, gelatin trurong nd nhanh nhat va khéi gel tao thanh c6 do bén gel cao nhat.
Nguyén nhan 1a do & pl, cac protein trung hoa vé dién, cac mach gelatin s& dé tién

lai gan nhau tao lién két véi nhau.

Céc thanh phan khac trong dung dich tao gel: Trong cic san pham thuc pham, gelatin
thuong duoc dung phdi hop véi cac hop chat khac dé 1am thay doi kha ning tao gel

va do bén gel ctia khéi gel tao thnh theo yu cau ciia san pham [25].

Trong dung dich dudng, khi ndng d6 dudng trong hdn hop duong — gelatin <30%
thi hdn hop ci kha ning tao gel yéu va khi nong do dudng trong hdn hop ting 1én
>30% thi hon hop c6 tinh chit cia mot chat 10ng.

Trong dung dich c¢é pectin thi gel tao thanh mém va it dai hon.

Trong dung dich c6 agar thi gelatin tao gel t6t hon vi agar dong vai tri 1a chét hd tro,
chat nén cho quy trinh hoa tan gelatin. Nhung khi ndng d6 gelatin qua cao (cao hon
2.5%) thi vai tro ndy bi dao nguoc lai. Khéi gel tao thanh tir hdn hop agar — gelatin
clig va bén hon so vdi gel tao thanh tir gelatin nhung lai mém hon gel tao tir agar
[26].
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1.3.5. Kha ndng tao mang ciia gelatine voi cdc phu gia khdc

Ngoai kha ning tao gel, kha ning tao mang ciing 1 tinh chat gitip gelatin dugc (ng dung

rong réi trong cong thuc pham va dugc pham. Gelatin thudng dwoc ding chung véi cac

chit tao mang khac dé hd tro cac dic tinh cua nhau va ha gia thanh san pham.

Hon hop tinh bot — gelatin: Trong hdn hop nay gelatin c6 tac dung cai thién tinh chat
ciia mang va lam mang c6 tinh chat nhu mang plastic. Nong do gelatin trong hdn
hop cang cao thi cang lam tang kha nang kéo gian cua mang. Tuy nhién, tai pH cua
hén hop bang pl caa gelatin thi khdng xay ra phan ¢ng gitta gelatin va tinh bot, mang
s& c0 tinh kéo gidn kém. Khi pH hén hop cang xa pl cua gelatin thi lién két gitra tinh
bot va gelatin dugc hinh thanh lam cho kha nang kéo gian cia mang tang 1én.

Hon hop chitosan — gelatin: Trong hon hop gelatin co tac dung 1am ting hiéu qua tao
mang cia chitosan trong diéu kién pH thap va nhiét do cao. Mang tao ra tir hdn hop
nay cé kha nang tan trong nwdc ngay ¢ nhiét do thuong.

Hon hop gellan — gelatin: Gel gellan c6 dic tinh ctiring va gion phu thudc chu yéu vao
pH va ndng do, con gel gelatin lai mém, dan hoi va phu thudc cha yéu vao nong do.
Dbac tinh co hoc ciia mang gellan/gelatin phu thugc vao ti 1€ gellan:gelatin. Khi cho
gellan vao dung dich gelatin s& 1am ting kha ning lién két mang véi nhau. Ham
lugng gelatin trong hdn hop tang s& 1am kha ning tan trong nudc, ti 1é cang phong

va do bén kéo ciia mang giam nhung s& lam cho d6 gian do kéo ting [28].

1.4. Glycerol

Glycerol hay propane-1,2,3-triol (tén goi theo IUPAC) la mét alcohol da chic véi 3

nhém hydroxyl (-OH) duoc gin vao goc hydrocarbon. Glycerol con duoc biét dén voi

cac tén goi nhu 1,2,3-propanotriol, trinydroxypropane, glyceritol va glycidic alcohol

[29], cb cbng thirc hod hoc la CsHs(OH)s va cé cong thic phéan tir Ia C3HgOa.

Glycerol 1a san pham phu trong qué trinh san xuét biodiesel tir qua trinh transester hoé

dau thyc vat, m& dong vat, dau thai di qua sir dung, dau tao, ... voi methanol dudi su co

mat cua xUc tac acid hoic base.
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Trong qué trinh san xuét diesel sinh hoc, tuy theo nhitng ngudn nguyén liéu va cong
nghé san xuat ma ham luong glycerol c6 trong glycerol phu pham 1a khac nhau, thong
thuong tir 15-80%.

Glycerol duoc biét dén khoang nim 2800 trude Cong Nguyén nhu mot san pham phu

ctia qué trinh san xuat xa phong.

Glycerol 1a mot hop chét khéng mau, khéng mui, c6 do nhét va dugc sir dung rong rai
trong nganh dugc. Thuong duoc goi la glycerine. Glycerol la mét alcohol ¢6 vi ngot va
d6 doc thap. Trong phan tir ¢6 ¢6 chita 3 nhém —OH do d6 glycerol d& dang tan trong

nudc va co tac dung nhu mot chat hat am tu nhién [30].
1.4.1. Tinh chit ciia glycerol
- Cong thirc cau tao: CH2(OH)CH(OH)CH2(OH)

- Cong thic phan tir: C3HgO3

- Danh phap: propane-1,2,3-triol

- Khéi lwong phan ti: 92.09 g/cm?
- Ti trong hoi: 3.17

- Ty dong bdc chay & 370°C.

- Bén ¢ diéu kién binh thuong

- Glycerol c6 tinh chat caa hop chat ruou da chic [31].
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1.4.2. Linh vwc veng dung cua glycerol

Hinh 1.11. Ung dung cua Glycerol trong cong nghiép nam 2010 [32]

e Dung lam thudc

- Puoc sir dung trong y hoc va diéu ché dwoc pham. Glycerol dugc st dung nhu
phuong tién dé cai thién sy muot ma, tao su tron lang va lam chét gitr am.

- Glycerol c6 thé duoc dung dé giam ap luc thi giac va than kinh.

- Dung trong bao ché thubc nhuan trudng, chita tri tao bon, syro ho,...

e Cham s6c ca nhan

- Cung cap chat 1am mém, chat giir 4m, c6 kha ning hoa tan va boi tron trong cac san
pham chiam sdc ca nhan.

- Pugc dung trong kem danh ring, san pham chim séc da, kem cao rau, san pham
cham soc téc va xa bong.

e Thuc pham

- Lam chat giir 4m, hoa tan dwoc va c6 vi ngot, gilp bao vé thirc an.

- CO kha nang hoa tan cho mui thom nhu vani va tao ra nét dac trung cho thirc an.

- Latac nhan 1am mém trong banh keo, ké ca thit va phd mét.

Bén canh nhitng (ng dung trén, glycerol con c6 nhiéu tng dung khac trong doi song va

cong nghiép [32].

1.5. Acid acetic
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1.5.1. Céc tinh chdt hoa ly

Acid acetic c6 cong thirc phan tir CHsCOOH, khdi lugng phan tir 60.5 kg/kmol. N6 1a
mét chat long khéng mau, c6 mii xb¢, ¢6 vi chua, c6 kha ning hat am tir khdng khi.
Nhiét do noéng chay t.c =16.63°C, nhiét do s6i la 118°C, ty trong 1.049, do nhét & 20°C
la 1.21 x 10 Ns/m?,

Trong dung dich acid acetic ton tai cac dang (CH3COOH)2, (CHsCOOH)s, su ton tai cac

phan tir kép nhu trén 1a do céc lién két hidro gitra cac phan tir vai nhau.

Acid acetic tan trong nudc va cac dung moi thuong (ruou, aceton, cloruafooc ...) véi
bat ky ti 1& ndo. Ngoai ra nd ciing chinh 14 dung méi tot cho nhiéu hop chat hitu co (nhua,

tinh dau, ...). Bac biét acid acetic hoa tan tét ngay ca cellulose va cac hop chat cia no.

Acid acetic c6 tac dung phan huay da, gay bong, an mon nhiéu kim loai va hop kim, hoa
tan tt nhiéu chat vo co [33].

1.5.2. Cac #ng dung cua acid acetic

Acid acetic 12 mét loai acid hitu co duwoc tng dung rong rai trong doi sdng va trong san
Xuat cdng nghiép. Nhitng ttng dung quan trong cua acid acetic bao gom:

1.5.2.1. Ung dung trong ché bién mui cao su

Trong nganh cdng nghiép san Xut mu cao su, ngudi ta rat so hién twong dong dic cua
mu trude khi vé dén nha may ché bién. Bé chdng dong mu cao su, nguoi ta cho thém
vao mu nuéc nhitng chat chong dong. Thuong nguoi ta ding dung dich NH3 3%. Thoi

diém cho dung dich NH3z vao mu 12 ldc trdt ma vao x6, thung, ...

Khi dong tu mua, nguoi ta pha lodng va khudy tron déu, sau d6 cho thém vao dung dich

acid acetic 2.5% véi lugng 1a 3.57° kg/tan dung dich mu cao su.

O Viét Nam hién nay, mdi nam san xuat khoang 800000 tan cao su (50% trong d6 duoc
sir dung trong nudéc, con 50% thi xuat khau). Nhu vay luong acid acetic sir dung trong
ché bién mu cao su 1a rat Ion. Mac du vay, nudc ta van phai nhap acid acetic tir nuéc

ngoai (chi yéu Ia tir Trung Quéc) [34].
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1.5.2.2. Ung dung trong c6ng nghé thuc pham

Vé6i ham luong acid acetic tir 2 — 5%, ngudi ta goi dung dich nay la gidm an. Giam an
duoc sir dung trong cdng nghé thuc pham dé ché bién @6 hop, rau, qua, gia vi trong céc
bita 4n gia dinh. Luong gidm an sir dung trong cdng nghiép thuc pham 1a rat 16n, do do,
viéc san xuat gidm an khong thé mang tinh chat thu cong truyén thong ma di trg thanh
mét nganh san xuat theo quy mé cdng nghiép & nhiéu nuéc trén thé gisi [34].

1.5.2.3. Ung dung trong cac nganh cdng nghiép khac

Acid acetic duoc sir dung rong réi trong nhiéu nganh cdng nghiép nhu: cong nghiép san
Xuat chat mau, dung méi hiru co (etyl acetat, butyl acetat, xelluloz, axetat, axeton,...).
Tong hop chat déo, to soi, nhia PVA, trong dugc pham (diéu ché aspirin). Va ngay nay,
thi acid acetic va cac dan xuat caa né da duoc nghién ciu va tng dung cho cac nganh
cdng nghé cao nhu san xuat phim anh khoéng chay, thay tinh khéng va,....[34]. Nhiing
nganh san xuat nay doi hoi lugng acid acetic nhiéu va c6 chat luong cao hon dung dich

acid acetic dung trong cong nghé thuc pham va trong céng nghé ché bién mu cao su.
1.6. Curcumin

1.6.1. Gidi thigu

Trai qua nhiéu thap ky, viéc nghién ciru cac hop chat c6 ngudn gbc tir thuc vat ngay
cang ting dang ké. Bac biét 1a cac hop chat ¢ vai trd quan trong trong duy tri stc khoe
va phong chéng bénh tat. Trong d6, cac polyphenol 13 nhom cac hop chat dan dau trong
linh virc ndy. Vi vdy, tiém ning phong ngira va chita bénh cua cac hop chat nay da duoc
nghién ciru rong rdi. Bot nghé va thanh phan cua ca nghé duoc sir dung trong moén in
va y hoc ¢6 truyén Chau A hang nghin nam qua. Gan day, chung duoc sir dung rat nhiéu
trong céng nghiép thuc pham: chat phu gia, huong liéu, chit bao quan, pham
mau,...Trong d6, cac curcuminoid 1a cac polyphenol va la chat tao mau vang cho cu

nghé.

Thanh phan chinh caa curcuminoid I1a curcumin (1), ngoai ra con ¢6 2 loai curcuminoid
khac 1a demethoxycurcumin (I1) va bisdemethoxycurcumin (I11). Do curcumin chiém

phan 16n so vai 2 dan xuét con lai nén hdn hop curcuminoid thudng dwoc goi chung 1a
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curcumin. Curcumin la phAm mau an toan duoc dua vao hé thong danh sb qubc té INS

(International Numbering System) cho phu gia thuc pham véi ma E100.

Curcumin chiém ty 1& khoang 75% [35].

o o
MeO N > OMe
HO ‘ ; ! OH
curcumin
O O
™ > OMe
HO ‘ ; ‘ OH
demethoxycurcumin
o o
¢
HO OH
bisdemethoxycurcumin

Hinh 1.12. Cau trdc phan tir cua cac phan tir curcuminoid [36]
1.6.1.1. Curcumin

Danh phap IUPAC:
1,7-bis(4-hydroxy-3-methoxyphenyl)-1,6-heptadiene 3,5-dione.
Tén khac: curcumin, Natural Yellow 3, diferuloylmethan.
Cong thirc phan tir: C12H200e.

Phén tir gram: 368.38 g/mol.

Bé ngoai: bot mau vang cam tuoi.

Diém ndng chay: 183°C (361°K) [37].
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1.6.1.2. Demethoxycurcumin

Danh phap IUPAC:
1-(4-hydroxyphenyl)-7-(4-hydroxy-3-methoxyphenyl)-hepta-1,6-dién-3,5-dione.
Tén khac: p-hydroxycinnamoyl feruloymethane.

Cong thue phan tir: CooH1g0s.

Phan ti gram: 338 g/mol.

Desmethoxycurcumin chiém ty I& khoang 16% [37].
1.6.1.3. Bisdemethoxycurcumin

Danh phéap IUPAC:
1,7-bis-(4-hydroxyphenyl)-hepta-1,6-dién-3,5-dione.
Tén khac: p,p-dihydroxydicinamoylmethane.

Cong thtrc phan tir: C19H160a4.

Phén tir gram: 308 g/mol.

Bisdemethoxycurcumin chiém ty Ié khoang 8%.

Ngoai ra con c6 cyclocurcumin chiém ty 18 khoang 1% [37].
1.6.2. Tinh chdt ly — héa ciia curcumin

1.6.2.1. Su hap thy &nh séng

Cac phan tir curcuminoid c6 kha niang hap thu btc xa kha Kién, tao ra mau vang. Tinh

chat hap thy anh sang cua ching gan gidng nhau véi cac cuc dai hap thu khac nhau rat

it: 429 nm d6i v&i curcumin, 424 nm Véi demethoxycurcumin va 419 nm véi

bisdemethoxycurcumin.

Chuing c6 kha nang phat huynh quang (520 nm) khi hap thu bic xa tir ngoai c6 buéc

song 350 nm [38].
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1.6.2.2. TAc dung vdi kiem

Trong mdi trudng kiém, curcumin d& dang bi phan hay tao thanh céc chét nhu vanillic
acid, vanillin va ferulic acid [37].

O O

HO

OH
OCH,

\on
O
HO /U\/

HO San pham OH
L‘ll.d ngung ty ;
OCH,
feruloylmethane Ferulic acid
' OH
)
CHO 8
HO /©/
l
OCH,
vanillin aceton

Hinh 1.13. Phan tng caia curcumin véi kiém [37]
1.6.2.3. Tinh tan

Curcumin la mot sic té tan duoc trong dau.

Curcumin c6 nhém hydroxyl trong phan tir nén lam cho curcumin co tinh phan cuc nén
dé dang hoa tan trong cac dung méi phan cuc (aceton, ethanol, acetat etyl,...) nhung

khéng hoa tan trong cac dung méi khong phan cuc (ete, hexan, benzen,...)

Curcumin khong tan dugc trong nudc cd pH acid va trung tinh nhung tan dugc trong

kiém.
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Khi hoa tan trong nudc xay ra sy hd bién keto-enol trong cac phan tir curcumin. Mic d6

hd bién phu thudc vao dung méi (thuong thi trén 95% curcumin ton tai dudi dang enol).
Mau sic cta ching thay ddi theo pH nhu sau:

- Moi trueong acid: mau vang chanh (anh xanh).

- Moi truong trung tinh: mau vang.

- MBbi truong kiém: mau d6 [39].

1.6.2.4. Tinh khéng bén

e Su oxy héa

Curcumin d& bi oxy hoa bai oxy khdng khi, oxy nguyén tir, cac géc tu do (vi du: goc

peroxit) dan dén sy pha huy cac nhém mang mau trong phan tir va lam mat mau vang.

Curcumin bi oxy héa véi KMnO, tao ra vanillin trong d6 khi d6 su hydro hda tao ra hon

hop cac dan xuét tetrahydro va hexahydro.
* Tac dung boi nhiét, &nh sang

Curcumin it bén vai nhiét va anh sang. Vi vay, khi tién hanh tinh ché curcumin thi nén
tién hanh trong phong téi hodc c6 anh sang mo, tranh tiép xdc véi axit, khi co dudi chan

khong nén ¢ & nhiét do 40°C dé dam bao curcumin khdng bi bién tinh [37].
1.6.3. Ch#c nang sinh hgc cia curcumin

Curcumin 1a mét chat chéng oxy hoa kha manh, c6 tac dung bao vé té bao va cac md
trong co thé khoi tac hai cua birc Xa tir ngoai, cac goc tu do. Dic biét, su c6 mat cua 2
nhoém —OH & 2 vong dau mach 1am cho curcumin c6 tinh wa nuéc hon. Nho d6, phan tir
curcumin c6 thé xam nhap khong chi vao mang té bao (ving ky nuéc) ma ca phan bén
trong té bao (viing ua nudc), do d6 cé tac dung chdng oxy hda cang hiéu qua hon. Nhiing
nghién ciru thuc hién trén cac mo hinh nudi cay té bao, trén dong vat cling nhu trén co
thé con ngudi da cho thay vai trd caa curcumin trong viéc loai bo cac gdc tu do gay ung

thu, dac biét 1a cac bénh lién quan dén su thoai hoa va dot bién té bao [35].
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1.6.3.1. Hoat déng chong ung thie

Curcumin 1a chét huy diét té bao ung thu vao loai manh nhét theo co ché huy diét tirng
buéc, Gc ché hoat hoa tin hiéu NF-Kappa B. Pay 1a yéu t6 dong vai tro quan trong giai
doan khai phét va tién trién cia ung thu. Chinh vi vay ma né cé tac dung kim ham té
bao ung thu ¢ ca ba giai doan khai phat, tién trién va giai doan cudi. Két qua 1 céc té
bao ung thu bi vo hiéu hoa nhung khéng gy anh huéng dén té bao lanh tinh, déng thoi

ngan ngira sy hinh thanh té bao ung thu mai.

Ngoai ra, curcumin con cé tac dung loai bo cac men gy ung thu, sin ling cac gdc tu
do 12 nguyén nhan giy ung thu. Béi vay, curcumin co thé gitp co thé vira phong ngira
vira chéng ung thu mot cach tich cuc (thé hé thudc cii khong c6 tac dung phong ngira).

Curcumin rat can cho ngudi cao tudi, ngudi thé trang kém, phu nit sau khi sinh,...[35]
1.6.3.2. Kha nang khang viém vuot troi

Tiéu diét goc tu do xau nhat: Nghién ctu cia Pai hoc Dugc khoa An Do cho biét,
curcumin c6 hoat tinh khang viém rat manh, né cé thé tiéu diét cac goc tu do xau nhat
nhu cac gbe tu do thudc nhém superoxide. Ngoai ra, khi ding véi liéu cao, curcumin s&
kich thich tuyén thuong than bai tiét cortisone, ma cortisone 1a chat c¢é hiéu luc rat manh

dé rc ché phan ang viém.

Diéu tri con dau: curcumin s& (¢ ché tao thanh prostalandin, chat nay trong co thé c6

lién quan dén con dau do viém gay ra.

Diéu tri viéem két mac: trong mot nghién ciru vé vi khuan hoc, thudc nhé mat Harida lam
tir nguyén liéu ci nghé, c6 kha nang khang khuan véi tryc khuan E.coli, Staphyococcus

aureus, Klebsilla va Psedomonas,...[36]

Diéu tri viem khop: Nghién ciru cua Pai hoc Y duoc Gandhi, dung curcumin dang uéng
cling v&i cortisone acetate dang tiém diéu tri cho chudt bi viém khép. Hiéu nghiém cua
nghé dén tir hoat dong chdng histamine. Hoat tinh chng viém caa curcumin khéng thua
kém nhiéu so véi cortisone, nd c6 thé giam nhe phan mg viém trong co thé dong vat,

cling c6 thé giam nhe triéu chiing viém cua bénh viém da khép dang thap (o nguoi) [35].
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Diéu tri ton thuong gan: theo két qua nghién ctru trén ngudi va ngoai co thé thudc Pai
hoc Tohoku (Nhat Ban) thi tinh chat tir nghé qua that phong ngira duoc nhitng ton
thuong do carbon tetrachloride (CCls) gdy ra trén gan. Day 12 mot chat hoa hoc doc hai,
c6 mui hoi nhu clo, n6 thwong duoc ding trong chét tan cong nghiép va chat dong lanh
[40].

1.6.3.3. Céac chuc nang sinh hoc khac

Curcumin c6 kha ning giai doc va bao vé gan, bao vé va 1am ting hong cau, loai bo
cholesterol x4u, diéu hoa huyét 4p, m& mau, ngin chin béo phi, xéa bo tan nhang, doi
méi, trimg ca (mili d6), chéng rung téc (hoi), gitp mau chdng moc téc, lam cho da dé
hong hao, ting cuong sic dep (M pham hdi sinh), sirc luc va ca tudi tho [35].

1.6.4. Ung dung czia curcumin

1.6.4.1. Trong c6ng nghiép thuc pham

Hién nay, nhitng quy dinh vé sir dung chat mau thuc pham tong hop rat nghiém ngac.
Diéu nay di thuc day su phat trién cia nén cong nghiép san xuat va (ing dung cac chat
mau ty nhién 1am phu gia tao mau cho thuc pham. Curcumin da duoc cac té chirc FDA
& My, Canada, va EU cho phép duoc st dung lam chat mau (ma sé6 E100) dé tao mau
vang hay vang cam cho nudc giai khat, pho mét, cari, mu tat,... Liéu lwong st dung cho

phép la 0-0.5 mg/kg thé trong.
1.6.4.2. Trong c6ng nghiép my phdam va dirgc pham

Hién nay, curcumin & nhiéu nuéc trén thé giéi duoc coi nhu vira 1a thudc vira 1a thuc
pham chirc ning giup phong ngira va hd trg diéu tri ung thu, viém loét da day ta trang,
giai doc gan, ting sirc dé khang cua co thé. N6 duoc dung duéi nhidu dang: bot, ép vién,
vién con nhong, dang tra, dang thudc tinh chat dé tang thém viéc tiéu hda va chirc ning
gan, dé giam dau khép. Vi nghé c6 nhiéu tng dung trong y hoc nén n6 da duoc nhiéu
nha san xuat quan tam va cho ra nhiéu san pham trén thj trudng nhu Biocurmin ctia cong
ty TNHH Dugc pham Chéau A (Biocurmin la su két hop gita nghé va tiéu gidp cho viéc
hip thu nghé trong da day nhanh hon), san pham Béch Phu Khang cua cong ty TNHH
TM Mediproducts (day la su két hop giira curcumin va trinh nit hoang cung gitip diéu

tri bénh u xo ¢6 tir cung...) [36].
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CHUONG 2: THUC NGHIEM

2.1. Néi dung deé tai

Nghién ciru tao mang tur tinh bot, gelatin, glycerol, acid acetic, curcumin va nudéc.

Khao sét tinh chat co hoc ciia mang tinh bot gom d6 bén kéo, d6 dan dai va mé dun

dan hoi.
Khéo sat sy thay d6i mau sic ciia mang tiy theo pH mdi truong.
Khao sat d6 tan cua mang.

Phan tich mat cat SEM va pho hong ngoai FTIR.

2.2. Héa chat va thiét bi

2.2.1. Héa chat

Tinh bot bap: dang bot mau trang, nhan hiéu Rapunzel dugc chung nhan QAI

(Quality Assurance International) nhap khau tir Austria.
Gelatin: dang hat nho, xuat xir An Do.

Curcumin: duoc diéu ché tir phong thi nghiém.

Acid acetic: dang long, xuat xt Trung Qudc.

Glycerol: dang long, xuat xir Trung Quéc.

Nudc ct tir phong thi nghiém Polymer.

NaBr: dang ran, xuat xa Trung Quéc.

Ethanol : dang long, xuat xt Trung Quéc.

2.1.2. Thiét bj

May khuay tir gia nhiét (IKA — Germany).

Ta say (Memmert — Germany).
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- Nhiét ké 100°C.

- Beaker 50ml.

- Beaker 100ml.

- Can dién ttr 2 s6.

- Diia khudy.

- Binh dinh mac 50ml
- Pipet 5ml.

- Pipet 10 ml.

- May Testometric do co tinh.
- Khay Inox.

2.3. Thuc nghiém

2.3.1. Xdc dinh ty |é thanh phan hén hop

Duya theo phan mém Minitab & ché ¢6 DOE (Design of Experient) va cac tai liéu tham
khao dé xac dinh duoc sé thi nghiém ciing nhu ty Ié thanh phan céc chat trong hdn hop
theo m6 hinh Box Behken [41]. C4c muc gia tri cao va mic gié tri thip duoc xac dinh

nhu sau:

Bang 2.1. Thiét ké thi nghiém theo mé hinh Box Behken

Yéu tb Low | High
Tinh bot (g) 0 9
Gelatin (g) 0 9
Glycerol (g) 3 5
Acid Acetic (g) 0 1.5
Curcumin (ml) 0 4.5

Sau khi x4c dinh cac thong sd, ta xir ly bang phan mém Minitab duoc bang ty 18 thanh

phan céc chit nhu sau:
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Bang 2.2. Ty Ié thanh phan céc chat trong hdn hop

Miu Tinh bét | Gelatin | Glycerol Ac_:id Curcumin
(9) (9) (9) Acetic (9) (ml)
1 6 6 4 1 3
2 12 6 4 1 3
3 6 6 4 1 3
4 3 9 3 0.5 1.5
5 6 0 4 1 3
6 9 9 5 0.5 1.5
7 9 9 3 1.5 1.5
8 6 6 4 1 3
9 3 9 3 1.5 4.5
10 9 3 3 1.5 4.5
11 6 12 4 1 3
12 6 6 2 1 3
13 0 6 4 1 3
14 3 3 3 1.5 1.5
15 9 9 3 0.5 4.5
16 3 9 5 0.5 4.5
17 6 6 4 1 3
18 3 9 5 1.5 1.5
19 6 6 4 1 0
20 3 3 3 0.5 4.5
21 6 6 4 1 3
22 9 3 5 1.5 1.5
23 9 3 3 0.5 1.5
24 6 6 4 1 3
25 6 6 4 1 6
26 9 9 5 1.5 4.5
27 9 3 5 0.5 4.5
28 6 6 4 2 3
29 6 6 4 0 3
30 3 3 5 1.5 4.5
31 6 6 6 1 3
32 3 3 5 0.5 1.5
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2.3.2. Tao mang tinh bt

Nguyén liéu

Can

N4

Hoa tan trong 100 ml nuée cat

Duing diia khudy vai phut

Y.

Khuéy tir gia nhiét & 75°C

W

Pé ngudi (10 phat)

Trai mau

Hinh 2.1: Quy trinh tao mang
 Giai doan 1: Chuan bi hoa chat

Curcumin duoc hoa tan trong ethanol theo ty 1¢ 0.5g curcumin/100ml ethanol dé thu

duoc dung dich curcumin can sir dung.

Cac chit duoc can theo bang ty 18 thanh phan va cho vao beacher. Hn hop duoc hoa
tan trong 100 ml nuéce cat va khuay déu bang diia thay tinh trong vai phut dé tranh hién

tugng von cuc.
* Giai doan 2: Giai doan tao mang

May khuay tir duoc diéu chinh & nhiét do 75°C.
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Hon hop sau khi khuay déu bang diia thay tinh dugc dit 18n may khuay tir cho giai doan
hoa déo. Ta ghi nhan thoi gian bat ¢au khuay hdn hop.

Hon hop dugc khuay dén khi quan sat duoc thay hdn hop dan keo lai, mau hdn hop

chuyén tir duc sang trong dan. Ta ghi nhan thai gian két thic qua trinh hda déo.

Cbc dung hdn hop duoc ldy tir may khudy tir gia nhiét xudng va dé ngudi trong khoang

10 phut sau d6 bat dau trai mau lén dia petri nhya.
Khéi lwong trai mau 1én dia petri nhua 12 10g hdn hop héa déo.
e Giai doan 3: Giai doan 1am kho mau

Dia dung mau duge dé khd vai nhiét do phong trong 48 gio. Sau khi khd, mau duoc lay
mau ra khoi dia va dem di bao quan dé tién hanh khao sat tinh chat mang.

Mau duoc bao quan trong binh kin chaa dung dich NaBr bdo hoa voi do am la 58%.
2.3.3. Cac phwong phap phan tich

2.3.3.1. Xdac dinh d¢ day mang

Do day mang duge do bang thude kep dién tir ¢ nhiét do phong va miu do duoc bao
quan & d6 Am RH = 58 %. Dung thuéc kep do do day ¢ 10 diém bat ki trén mang sau do
tinh gié tri trung binh. Bo chinh xac cua thudc 1a £0.01 mm. Két qua duoc tinh theo
don vi la milimet (mm).

2.3.3.2. Phwong phdp xdc dinh tinh chdt co hoc ciia mang polymer

Tinh chat co hoc cua mang tinh bot dugc do bang may Testometric dya theo tiéu chuan
thir nghiém ASTM D882 véi téc do kéo: 8mm/phut

Cac miu do duogc cit theo hinh chix nhat véi chiéu rong: 30mm, chiéu dai: 70mm va

dugc xac dinh d6 day mang. Khoang céach gitra hai ngam kep 12 40 mm.
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Hinh 2. 2. Kich thuéc mang do tinh chit co hoc
Cac mau do duoc bao quan trong moi trudng do am RH = 58% trong 48 gio.
Do dan dai khi dat (con goi 1a do bién dang ti d6i) 12 phan tram dai ra ca vat liéu khi
chiu tac dung cua luc kéo.

Cong thirc tinh: € = h

. 100 (%)
Va6i e :d6 gian dai (%)

1 : chiéu dai ltc sau

l, : chiéu dai ban dau

Trong céc vat liéu khi noi téi do gian dai ta thuong hiéu 1a do gidn dai téi han (46 gian
dai toi khi dut).

Do bén kéo 1a kha niang chiu duoc luc kéo cua vt lidu. N6 duge do theo don vi lyc trén
mdi mat cit ngang. Do bén kéo cua vat lidu 1a lugng tng suat kéo tdi da ma no co thé
chiu dugc truge khi hong héc, chang han nhu bi v& hoic bién dang vinh vién (¢ day 1a
bi kéo dut).

Gia tri 6 bén kéo duoc tinh theo cdng thirc sau:
TS=Nmax/A
Véi TS gia tri d6 bén kéo, MPa.
Nmax: luc tac dong cuc dai, N.

A: dién tich mat cat caa mau do, mm2,
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Gia trj ciia A dugc tinh theo cong thize A=W.T, trong d6 W 13 bé rong cia mau va T 1a

bé day cua mau, tat ca déu tinh theo don vi mm.

Mo dun dan héi (E hoic Y) 13 thude do d6 cing hodc kha nang chdng bién dang dan hoi
cua vat ran dudi tai. N6 lién quan dén ng suét (luc trén mét don vi dién tich) dén bién
dang (bién dang ty 1&) doc theo mot truc hodc duong thang. Nguyén tic co ban la vat
liéu trai qua bién dang dan hoi khi dugc nén hoic ma rong, tra vé hinh dang ban dau khi
tai duoc g& bo. Bién dang nhiéu hon xay ra trong mét vat liéu linh hoat so véi vt liéu

cung.

NOi cach khac:

- Giatri mo6 dun dan hoi thap c6 nghia 13 vat ran c6 tinh dan hoi.

- Giatri mo6 dun dan hoi cao c6 nghia 1a vat ran khdng co gi&n hoic ctng.

\ ~ \ At ps F _F.L
Phuong trinh cho mé dun dan hoi la: E = i A—LO

E=0/¢=(F/A)/(AL/Lo) = F.Lo/ A.AL
Trong do:
E 12 m6 dun dan héi, thudng duoc biéu thi bang Pascal (Pa).
F 1a luc nén hoac ma rong (N).
A la dién tich bé mat cit ngang hoac mit cit vudng goc véi luc tac dung (mm?).
A L 1a thay d6i do dai (4m khi nén; duong khi kéo dai).
Lo 1a chiéu dai ban dau.

Trong khi don vi SI cho mé dun Young 1a Pa, cac gia trj thuong dugc biéu thi dudi dang
megapixelascal (MPa), Newton trén mdi milimet vudng (N/mm?), gigapascals (GPa)
hozc kilonewton trén milimet vuéng (kN/mm?). Pon vi tiéng Anh thong thuong la pound

mai inch vudng (PSI) hoic mega PSI (Mpsi).

43



2.3.3.3. Xdc dinh d¢é tan cua mang polymer
Mau duoc Séy & 100°C trong 24 gid sau d6 duoc dem di xac dinh do tan. Mau duoc
ngam trong nudc trong 2 gio sau d6 vét ra say kho.

Do tan ciia mang duoc tinh theo cong thuc:

%Dotan:%.loo

1
Vé6i  Gi : khéi lwong mau khé duge dem di xac dinh do tan (g).
G2 : khdi lugng mau kho con lai sau khi ngdm trong nudc 2 gid (g)

2.3.2.4. Khdo sét su thay déi mau theo pH méi truong

Hé mau CIE L*a*b* duoc xay dung dua trén kha ning cam nhan mau cia mat ngudi.
C4c gia tri Lab md ta tat ca nhirng mau ma mat mot ngudi binh thuong c6 thé nhin thiy
dugc. Lab duoc xem 1a mot mo hinh mau doc 1ap ddi vai thiét bi va thuong duoc sir
dung nhu mét co s& tham chiéu khi chuyén d6i mot mau tir mot khdng gian mau nay

sang mot khdng gian mau khac.
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Figure 17. CIELAB color chart Ye"g,w
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Hinh 2.3. Hé théng mau L* a*b*

Theo md hinh Lab, tit ca ca&c mau c6 cling mot o sang s& nam trén cuing mot mat phang
c6 dang hinh tron theo 2 truc a* va b*. Mau c6 gia tri a* duong thi nga do, mau co gia
tri a* am thi nga luc. Tuong tu b* duong thi nga vang va b* am thi nga lam. Con do

sang ctia mau thi thay doi theo truc doc L*,
Vay, L*:d6sang
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a* : toa do mau trén truc do - luc
b* : toa d mau trén truc vang — lam

Giao diém cua 2 truc a* va b* 1a diém vd sic (den, ghi, tring tuy thudc vao do sang).
Nhitng doan c6 cling tdng mau trong mat phang a*b* nam trong mot doan thang kéo dai

tir diém trung tam ra phia ngoai.

Truc do sang L* ¢6 gia tri tir 0 - ng voi mau den dén 100 - ¢ng véi mau tring. Nhiing

mau c6 cting do Sang nam trén mat phang song song vai giay.

Sy khéc nhau gitra mau 1 va mau 2 trong hé théng CIELab duogc xac dinh théng qua céc

hiéu s6 sau:

AL* = Lo-L; : su khac nhau vé d6 sang gitra 2 mau

Aa* = a*>-a*1 : su khac nhau veé vé toa do trén truc do - luc.
Ab* = b*»-b*; : sy khac nhau vé vé toa do trén truc vang - lam.

Gia tri sai biét mau sic trong hé théng mau duoc tinh bang gia tri AE*

AE* ., =/ (AL)2 + (Aa*)? + (Ab*)?

Theo hé mau Lab

AL* c6 gié tri cang 16n y ndi mau trén mau nghiéng vé mau trang.
AL* c6 gia tri cang bé y n6i mau trén mau nghiéng vé mau den.
Aa* c6 gié tri cang 16n y n6i mau trén mau nghiéng vé mau do.
Aa* c6 gid tri cang bé y ndi mau trén mau nghiéng vé mau xanh.
Ab* ¢6 gia tri cang 16n ¥ néi mau trén mau nghiéng vé mau vang.

Ab* ¢6 gia tri cang bé y n6i mau trén mau nghiéng vé mau xanh.
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Hai mau c6 gié tri AE* > 1 twong (ng v6i khoang cach mau ma mit c6 thé nhan biét
duoc sy khac biét mau sic gitra hai mau d6. Voi AE* < 1 thi mat khdng thé nhan ra su

khac biét mau sic gitra 2 mau do.

Thuc nghiém: sir dung phan mém Color Grab dé xac dinh cac théng sb L, a*, b*. Xéc
dinh théng s6 mau tai 10 diém bat ki ciia mang. Sau d6 tinh gid tri trung binh ciing nhu
cac thdng s6 AL*, Aa*, Ab*

Céch x4c dinh sy thay d6i mau tuy theo pH méi trudng: Ta chuan bi cac moi truong Voi
pH lan luot twong &ng tir 3 dén 11. MAu thir s6 29 (mau thir khdng c6 thanh phan acid
acetic) duoc str dung dé khao sét su thay d6i mau. Mau thir duoc dit trong dia petri nhua

trang va duoc nho vao cac giot dung dich véi pH xéc dinh theo yéu cau.

Mau thir duoc xac dinh cac thong sé mau théng qua phan mém Color Grab. Ta ding
phan mém xac dinh théng s6 ¢ 5 diém bat ki trén mang sau d6 xir Ii s6 liéu va tinh trung

binh. Cac théng sé duoc xac dinh 1a L*, a*, b*, AE.
2.3.2.5. Kinh hién vi dién tir quét SEM

Kinh hién vi dién tr quét SEM 14 loai kinh hién vi dién tir c6 thé tao ra anh c6 d6 phan

giai cao ctia bé mat mau.

Viéc phat cac chum dién tir trong SEM ciing giéng nhu viéc tao ra chum dién tir trong
kinh hién vi dién tir truyén qua, tirc 1a dién tir dugc phat ra tir sing phong dién tir ( co
thé 1a phat xa nhiét, hay phat xa trudng. ..) sau d6 dugc tang toc. Tuy nhién, thé ting toc
ctia SEM thuong chi tir 10kV dén 50kV vi su han ché cua thau kinh tur, viéc hoi tu céc
chum dién tir c6 budc séng quéa nho vao mot diém kich thuéc nho sé& rat kho khin. Dién
tr dugc phat ra, ting toc va hoi tu thanh mot chum dién tir hep (c& vai trim Angstrong
dén vai nanomet) nho hé théng thau kinh tir, sau dé quét trén bé mat mau nho céc cudn
quét tinh dién. d6 phan giai cia SEM duoc xac dinh tir kich thude, chum dién tir hoi tu,
ma kich thuéc cua chum dién tir ndy bi han ché boi quang sai, chinh vi thé ma SEM
khong thé dat duoc su phan giai tot bing TEM. Ngoai ra do phan giai caa SEM con phu
thudc vao tuong tac giira vat liéu tai bé mat mau vat va dién tir. Khi dién tir twong tac
v6i bé mat mau vat, s& co cac buc xa phat ra, su tao anh trong SEM va cac phép phan

tich duoc thuc hién thong qua viéc phan tich céc buc xa ndy. Céc birc xa ch yéu gom:
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- Pién tir thir cap (Secondary electron): ddy 1a ché do ghi anh thdng dung nhat cua
kinh hién vi dién tir quét, chum dién tir thir cap c6 ning luong thap( thudng nhé hon
50 eV) dugc ghi nhan bang 6ng nhan quang nhip nhay. Vi chung ¢ ning lugng thap
nén chu yéu cac dién tir phat ra tir bé mat mau voi d6 sau chi vai nanomet, do vy
ching tao ra anh hai chiéu cua bé mat mau

- Dién tir tan xa nguoc (Backscattered electron) Bién tir tAn Xa ngugc la chum dién tir
ban dau khi twong tac voi bé mat mau bi bat nguoc tré lai, do d6 ching thuong c6
ning luong cao. Sy tan xa nay phu thudc rat nhiéu vao thanh phan héa hoc & trén bé
mat mau, do d6 anh dién tir tAn xa nguoc c6 thé dung dé ghi nhan anh nhiéu xa dién

tir tan Xa nguoc, gidp cho viéc phan tich cau trac tinh thé ( ché do phan cuc dién ti)
Uu diém:

- Phan tich ma khong can pha hily mau vat va cé thé hoat dong & méi truong chan
khéng thap.

- Céc thao tac diéu khién don gian, dé sir dung.

- Gia thanh thap.

2.3.2.6. Phwong phdp phan tich bang phé hong ngogi

Phé hap thu hong ngoai la phé dao dong quay vi khi hap thu bic xa hdng ngoai thi ca

chuyén dong dao dong va chuyén dong quay déu bi kich thich. Bic xa hdng ngoai c¢6 do

dai song tir 0.8 dén 100 pm va duoc chia thanh 3 ving:

- Can héng ngoai A=0.8-2.5pum
- Trung hong ngoai A= 2.5-50 pm
- Viénhdéngngoai  A=50-100 um

Dua vao kha nang lam chénh léch mirc nang lugng dao dong trong phén tir cua song
hong ngoai. Mdi dao dong chuan ¢ng véi mot tan s dao dong co hoc. Nang luong dé
lam chuyén cac mirc dao dong nay kha bé, twong dwong véi dao dong cua song hong
ngoai. C4c chét hitu co hap thu bic xa hong ngoai ¢ nhitng tan sé trong viing tir 10000
dén 100 cm® (1-100 pum) va bién thanh niang luong dao dong ciia phan tir. Tuy nhién,

khong phai bat ki phan tir nao ciing c6 kha ning hap thu bic xa hdng ngoai dé c6 hiéu
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ng phé dao dong. Nguoi ta chimg minh duoc ring, chi c6 cac phan tir dao dong cd gay
ra sy thay d6i moment ludng cuc dién mai c¢6 kha ning hap thu btc xa hong ngoai, khi
d6 ta ghi nhan dugc mii hip thu twong tng. Cudng d6 miii hap thu canh manh thi su

thay d6i moment cang Ion hay lién két hoa hoc cang phan cuc.

Bang thuc nghiém, nguoi ta c6 thé xac dinh duoc cac budc song cua birc xa hdng ngoai
tuong ng Véi cac lién két giira cac nguyén tir. Co nghia 13, tai budc song d6 lién két
hip thu ning lugng birc xa dé chuyén sang mot mire dao dong mai- mic dao dong kich
thich va budc song d6 dic trung cho lién két twong @ng. Su hap thu iy c6 dinh luong
nhung phd hong ngoai khong biéu hién thanh duong thang ma la cac dai hap thu véi
cudng d6 khac nhau, boi vi sy bién ddi ning lwong dao dong ludn ludn di kém véi su
bién doi ning luong quay. Nhu vay pho hong ngoai 1a dang hap thu cua hai dang ning

lugng: nang luong h@)ng ngoai va nang luong quay.

Tan s6 hay do dai song hap thu cia mdi chat phu thuoc vao khéi luong tuong dbi cua
cac nguyén tir, vao hang sé luc cac day néi va cau tric hinh hoc caa nguyén ta. Vi tri
dai hap thu duoc do bang do dai song hay bang sé song. Pon vi d6 dai song (1) duoc st

dung trong viing hong ngoai 1a micromet. Pon vi ciia s6 song duoc sir dung 1a cm™.,

Cuong d6 bing hip thu duoc biéu thi bing do truyén anh sang hoic bang do hap thu.
Do truyén anh sang la ti Ié gitra nang lwong buc Xa di qua chét thir dbi véi ning luong

birc xa 16 ra ngoai chat thir.

Sy hap thu c6 nhiéu ¥ nghia trong viéc tng dung phd hong ngoai dé phan tich cau tric

cac hop chat hiru co 1a sy hdp thu trong viing 4000-600 cm'™,

Phé ké hong ngoai la loai tu ghi, hoat dong theo nguyén tic sau: cham tia hdng ngoai
phét ra tir ngudn (1) dugc tach thanh 2 phan, mot phan di qua mau (2) va mot di qua moi
truong do (dung méi) (2') roéi duoc b tao don sic (3) tach thanh nhitng birc xa o tan sb
khac nhau va chuyén dén detector (4). Detector s& so sanh cudng do hai chum tia va
chuyén thanh tin hiéu dién c6 cudong do ti 18 véi phan bic xa da bi hap thu bai mau.
Dong dién nay c6 cudng do rat nho nén phai nhd bo khuéeh dai (5) ting 1én nhiéu l1an
truéc khi chuyén sang bo tu ghi (6) va vé 1én bang phd hoic dua vao may tinh xur ly s6
liéu roi in ra pho.
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2.4. Phwong phap xir li va danh gia két qua

Phép phan tich phuong sai ANOVA (Analysis of Variance) duoc sir dung dé phan tich
anh hudng cua cac yéu to trong thi nghiém, anh huéng twong tac cua ching 18n ham

muc tiéu.

Dé xay dung twong quan gitra bién phy thudc véi cac bién doc 1ap, hoi quy da thic duoc
ap dung dé tao su twong thich cua cac hé sé ctia mo hinh da thic cua mdi bién trong
tirng truong hop. Chat luong vé do twong thich ciia mé hinh dwgce danh gia bang cach
kiém dinh muc d6 y nghia va phan tich phuong sai (ANOVA). Mb hinh toan hoc bac

hai duoc miéu ta voi 5 yéu té anh huong:
5 5 4 5
Y = bO + Zbi.xi + zbii.xiz + Z Z bij.xi.xj
i=1 i=1 i=1 j=i+1

Y = bo + bl.xl + bz.xz + b3.X3 + b4_..X4_ + b5.X5 + blz.xl.xZ + b13.x1.x3
+ Dyg-X1.-X4 + D5 X1. X5 + Dy3. X9. X3 + Doy X5. X4 + bys. Xy X
+ b3y X3. %4 + b3g. X3. X5 + bys. X4 X5 + by1. X7 + byy. x5 + b33 x3

+ byy. X7 + bes. x2
Véi Y 1a bién phu thudc (d6 bén kéo, d6 dan dai, mé dun dan hoi, d6 tan cia mang)
X1, X3, X3, X4, Xs - 12 CAC bién doc 1ap anh huéng dén bién phy thuc Y.
x;: khéi lugng tinh bot (g)
x,: khéi luong gelatin (g)
x5 khéi luong glycerol (g)
x,: khéi lugng acid acetic (g)
x5 khéi lwong curcumin ()
b,: hé sb hdi quy bac 0
by, by, bs, by, bs: 12 cac hé s hdi quy bac 1 mo ta anh huong cua cac yéu to véi Y,
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D12, byz, bya, bis, Doz.bos, bys, bay, bas, bys: 12 cac hé s6 hdi quy twong tac mo ta anh

huong ddng thoi cua cap yéu to dén Y.
bi1, byy, b3z, bay, bss: 12 cac hé s6 hoi quy bac 2 md ta anh hudng cua cac yéu to véi Y.

Dénh gia m6 hinh: M6 hinh va phuong trinh hdi qui duoc kiém tra mic d6 phu hop véi
thuc nghiém bang kiém dinh Fisher cua mé hinh (véi gié tri do tin cay = 0.05). Néu gia
tri Pvaie N6 hon gid tri a va cang nho thi md hinh cang phu hop (gia tri o thuong lay
0.05 - tirc 12 5%)vai cé4c gia tri thuc nghiém. Cac yéu té co ¥ nghia thong ké (P < 0.05)

s& dugc danh gia vé mic d6 anh hudong dén ham muc tiéu.

Xay dyng biéu d6 chu tuyén theo phuong phap RSM (Response Surface Methodology)
dé biéu dién mot cach truc quan hon anh huéng cia cac yéu té quan trong, ciing nhu

tuwong tac gitra ching theo ting cap.
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CHUONG 3: KET QUA VA THAO LUAN

Bang két qua thu dugc sau khi do cac thong sb dic trung cho mang bao gdm: do bén

kéo, d0 dan dai, m6 dun dan hoi.

52



100TFC0] 8637 | $SE07909°€ 09617565811 [99T0F0ICT] §c00 | §0 | § [ 6 [ € [ o0
[00F€C0 | TTCC | 908'99FT0L96T | 9TPE17995SF | €6£0TSLT8 | S200 | S0 | € | 6 | 6 |
[00FST0| PT'6S | SIPTITOSSTI | ST30CTS0r 98 | TLO0FOS€0 | SL000 | ST | ¢ | ¢ | € |1
100F€C0 | 90LF | TP E1FC009S | O10'€TISTSL |Z0E0%S0VF | S100 | 1 b [ 9 | 0 |d
100FLT0 | £3°07 | 695 LOTTHPYIE | TE80TTSNE 6L | 0C60TC6L | 100 | 1 . [ 9 [ 9 [T
[00FST0 | L9'6T | PO0TITIFSSS [POUTITILLO0T | €6LI0T63YY | S100 | 1 v T | 9 |1
100FLT0 | SL'E [6LOTEFLIE 6T | OPO'STEELTS |LOSORCLYY | §cc00 | ST | € | € | 6 |0
100FCC0 | €66 | 1SS TRLSLTC | (SO6TCELPT | ThCOT6SLE | §t00 | ST | € | 6 | € | 6
1007610 | 6687 | 0TI THC0CET | S36FFC09FL | S600¥968T | €100 | 1 b | 9 | 9 |3
100F1C0 | L8'LF [6SY6ST8IT 061 | LS6TT6L61S |69V 139189 | 000 | ST | € | 6 | 6 | L
100FLT0 | 617 | 61CFIFFIOTY | v869799LY8 | LOTOFS9C | 000 | S0 | § | 6 | 6 | 9
[00F000 | L9°9S | SLFOTISLY | 8LTIT6S00€ | SOT078890 | S100 | 1 b | 0 | 9 | ¢
100F1C0 | LL'0E | 609°0179T0LF [09FTITISO0CT | L69TFS8TS | SL000 | S0 | € | 6 | € | ¥
100F0C0 | SF'SF | €OTFFO0T01 | 0SO8TTSSFES | 10TOTPOrT | S100 | 1 v | 9 | 9 | ¢
[00F970 | TTST | SP6TTC89°E8 | OPPOITOLTSS [STFOT90SE | S100 | 1 ERERE
1007610 06 | SISOFFO0TI | PSLETSSLTL | PPOOFCOST | S100 | 1 I EEERE
x (3) _ ()
| | BV ) g og Esm ® | oy aw,.. 9 | %
o b ME 107 Uep tnp QI 03 Jens 5up) | UMIMAI) oy [03204]0) | tme[an) m ngjy
& s 02 Uqa YUe L

53



Buew enod yeyd qun op nb 19y Hueg ‘T ‘¢ Bueg

100FL1°0 ] 9659 [ 00TTF168° [60STIFILI'LE [ SLOOFHOF0 | SL000 | 0 G ¢ ¢ [
10°0FET0 | €19 | 8STOFHSST |FTTOPFOIS08 | L60'0F69FO [ ST00 I 9 9 0 [ 1¢
100F1T0 | v6'8t | SEPTFLSFO | 998TF6SLT [€90°0FHSTO | ST200 | S ; ¢ ¢ |o¢
100FLI0 | 8T°€h | PLITFHLSY | T0SPIFLO0'SS | 6LE0F0T60 | ST0°0 0 p 9 0 |6
1007910 | P1°TS | LOT'TFER6'9 | SLOOTFOR8'H6 | STT'0FSSTT | §10°0 z b 9 0 | &
100F1T0 | 8T61 | 1LT0F65€9 | p6£TFER99T [0100FTE60 | STT00 | €0 S ¢ 6 | L
1007920 | 90°TS | PLEOFIFT'S |998'PTFI66°EL | 6CT0FLOTT | STT00 | ST ; 6 6 | OC
100F1T0 | 162 [ 0SL'SF98ETT [09r TIFHES'68 | COTOFTELT | €00 I p 9 9 | T
1007070 | €0'Th | TLETF6ISL [S6TTIFISE 69 | 6FTOF6LET [ ST0D I b 9 9 |1
100FLI0 | 8F°SE | LOS'6FISH'SE [ LO0OTFHITTE | PLEOFSS0T | SL000 | 0 ¢ ¢ 6 | €
10°0FLI0 | €E€T | POSTFIOLS | TIEOFH66'EE | TOTOFHIST | SL000 | ST G ¢ 6 |
10010 | 005t | 6€6'0FT1TS'61 | PETSFLISTY | 68T0F609T | S10°0 I b 9 0 |12
100FLI0 | §8°€S | TLETFSTIS [ TLTTFSKETH [8TO0F6FE0 | STT00 | €0 ¢ ¢ ¢ |0
100810 | €17 [9SHEFHOSTI [60T6TFHSLYS | HOTOFHSOT | 0 I b 0 0 |6l
100F1T0 | STOF | SSTTFEPT'S [T1T6LFEISSOT | 6S00FLIOT | SL000 | ST G 6 K
10007020 | 00°€t | S06°0FLEY'TT | 8P TTFLIYIL | LSTOFISST| §10°0 I b 9 0 | L
am | () h%: W wommoa z%m @) [(@E)mav @ @16

fpog |mog PPN 02y Jens Sup) | urwmnom) | py [ (012410 | meleD | 10q TUIL | nepy

T 0) ueqd ey L

54



3.1. Anh hwéng ciia thanh phin dén co tinh

Sau khi xir 1y s6 liéu ta dugc bang sau:

Bang 3.2. Anh huong cua thanh phan dén co tinh

Do bén kéo Do dan dai Mb dun dan hoi
Yoo | giawi | | Giati | | Giatihe |
he s6 b Giatrip he s6 b Giatrip b Giatrip
Constant | 1.643 0.002 73.758 <0.001 14.876 0.357
x4 1.069 0.022 | -27.225 0.001 50.477 0.009
X, 2.347 | <0.001 | 56.824 | <0.001 37.494 0.037
X3 -3.107 | <0.001 9.859 0.159 -102.379 | <0.001
X, -0.044 0.914 6.966 0.304 0.772 0.962
X5 -0.051 0.901 -2.275 0.730 2.184 0.892
X1. Xy -0.072 0.943 | -76.225 0.001 61.182 0.143
X1. X3 -2.381 0.034 10.351 0.526 -115.495 0.012
X1. X4 0.273 0.787 -6.202 0.702 7.131 0.857
X1. X5 0.979 0.342 8.075 0.620 34.737 0.389
Xy. X3 -3.284 0.007 31.749 0.070 -71.143 0.093
Xy. Xy -1.620 0.129 16.282 0.325 -52.324 0.204
Xy Xs -0.939 0.361 -9.348 0.566 -23.912 0.550
X3.X4 -0.091 0.928 -5.400 0.739 -14.929 0.707
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X3. X5 -0.848 0.398 -34.228 0.049 -12.834 0.741
X4 X -0.239 0.813 10.442 0.523 -42.769 0.293
x? 2.042 0.017 -11.182 0.360 43.742 0.155
x5 0.675 0.375 -9.492 0.434 4.187 0.887
x5 2.423 0.007 -18.000 0.158 135.466 0.001
xz -0.809 0.291 13.569 0.271 -20.191 0.496
xZ -0.147 0.844 9.004 0.461 -9.887 0.739

Qua bang phan tich hdi quy vé anh hudng cua thanh phan, trong 5 yéu té thi c6 3 yéu té
c6 tac dong nhiéu dén co tinh cua mang 14 ham lwong tinh bot, gelatin va glycerol. Ca 3
yéu té déu la thanh phan chinh cia mang vai ty I& phan tram khéi luong 16n. So véi
chung thi ham luwong acid acetic va curcumin khong anh huéng nhiéu dén co tinh cua

mang do ty & caa 2 yéu té nay thap, dic biét 1a curcumin.

Vé thanh phan ciia hdn hop, tinh bot va gelatin 1a thanh phan polymer chinh lam nén
mang. Nhung khi chi ¢ mat caa tinh bt thi cac tinh chat co hoc caa mang sé kém vi
gion va d& v [42],[26]. Su két hop giira tinh bot va gelatin s& gilp cai thién tinh ang
dung ctiia manghon trong nganh bao bi thyc pham. Nuégc 1a chat hda déo chinh nhung
khi chi dung nudc thi cac lién két tinh bot chwa duoc chit ché va khi mang khd s& dé dé
lai céc vét niit do sy co lai khi nu6e bay hoi nhanh trong qua trinh say. Khi thém glycerol
vao, n6 gidng nhu mot loai dau“bdi tron”, cho phép cac chudi truot 1én nhau. Dong thoi,
glycerol s len vao giira cac polymer va lam giam lrc lién két lién phan tir gitta cac chudi

polymer lién ké gilp tang tinh chat déo va do trong ciia mang [43].

Acid acetic khi dugc thém vao dung dich nd s& tach mot phan cac nhanh khoi chudi
polymer. Ddng thoi nd giai phong céc ion acetate va ion H* va céc ion nay phan @ng voi
nhom hydroxyl cua tinh bot gitp tinh bot dé tan hon trong nuéc, hdn hop dugce dong

nhat hon [44]. Tuy nhién, lwong acid acetic lai thdp nén khdng anh huong nhiéu dén co
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tinh ciia mang. Curcumin cé vai trd nhu chat tao mau va gop phan gia ting kha ning
khang oxy héa ciing nhu déng vai tro 1a chét chi thi mau di voi sy thay d6i pH caa moi

trrong [45].
3.1.1. Pj bén kéo (Tensile Strength)

Hé s twong quan R2 = 0.9276 cho thay méi lién hé giira s6 liéu thuc nghiém va md hinh

toan chat cheé.

Két qua phan tich ANOVA cho thay trong 5 yéu té khao sét, 3 yéu té co giatrip coy
nghia (p<0.05) la: ham lugng gelatin (p=0.022), tinh bot (p<0.001) va glycerol

(p<0.001). Ba yéu té nay c6 anh huéng dén do bén kéo cua mang.

Hé s6 hoi quy caa ham luong tinh bot (b1=1.069) va gelatin (b2=2.347) cho thay khi ting
ham lugng tinh bot va gelatin thi do bén kéo ciia mang ting. Ham lugng gelatin c6 anh
hudng nhiéu hon so véi tinh bot (bi<by). Khi ting 1g tinh bot thi d6 bén kéo s& ting
1.069 MPa. Ddi véi gelatin, d6 bén kéo ciia mang s& tang thém 2.347 MPa khi ting 1g
gelatin. Nguoc lai, ham lugng glycerol ting thi do bén kéo cua mang lai giam. Khi ting
1g glycerol thi do bén kéo ciia mang giam di 3.107 MPa. Trong 3 yéu té thi ham lugng
glycerol c6 tac ddng nhiéu hon dén d6 bén kéo cua mang (bs = 3.107). Cong trinh nghién
ctru cia Q.P.Zhong va W.S.Zia ciing cho thiy khi ting ham luong tinh bot thi d6 bén

kéo ctia mang tang va glycerol va gelatin thi nguoc lai [46].
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Hold Values
gelatin (g) 6
12 acid (q) 1
curcumin (g) 0.015

Dé bén kéo (MPa) & -

4 |

1 glycerol (g)

2

Hinh 3.1. M hinh bé mat dap tng \{é twong téc gilra tinh bot va glycerol anh husng
dén d6 ben kéo
Hinh 3.1 thé hién sy anh huong caa ham luong tinh bot va glycerol dén d6 bén kéo cua
mang khi 2 yéu t6 nay thay d6i con 3 yéu tb con lai duoc giit & gia tri trung binh khéng
d6i (ham luong gelatin 12 6 g, acid acetic 1a 1 g va curcumin 12 0.015 g). Khi ham lugng
tinh bot & mirc thap, do bén kéo cia mang cia mang ting khi ting ham luong glycerol.
Tuy nhién khi lugng tinh bot & mirc cao, ting lugng glycerol 1én thi d6 bén kéo lai c6
xu huéng giam. Piéu nay cho thy sy anh huéng khong dong bo cua cap yéu té nay.
Khi ham luong tinh bot ting, d6 bén kéo ciia mang ting hay khong con phu thudc vao

ham luong glycerol.

So véi cac chat hoa déo khac, glycerol c6 kich thude dit nho, do d6 nd co thé xam nhap
gitra cac chudi polymer dé dang. Nhom chic hydroxyl trong glycerol s& tuong tac voi
nhom hydroxyl trong tinh bot va vai amine trong gelatin. Su twong tac nay s€ lam tang
tinh di dong giira cac polymer va khién cac polymer d& truot 18n nhau. Biéu d6 khién

mang mém déo hon va do bén kéo cua mang giam [47].
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Hold Values

15 tinh bot () 6
acid (g) 1
curcumin (g) 0.015

10 -
Do bén kéo (MPa)

' glycerol (g)

12

gelatin (g)
Hinh 3.2. M hinh bé mit dap ng vé twong tac giita gelatin va glycerol anh huéng
dén d6 bén kéo

Hinh 3.2 thé hién su anh hudng ciia ham lugng gelatin va glycerol dén d6 bén kéo cua
mang khi 2 yéu t6 nay thay d6i con 3 yéu tb con lai duoc giit & gia tri trung binh khéng

d6i (ham luong tinh bot 12 6 g, acid acetic 12 1 g va curcumin 12 0.015 g).

Sy twong tac giita gelatin va glycerol ciing twong tu nhu cip yéu té tinh bot va glycerol.
Gelatin va glycerol déu dugc xem Ia tc nhan gilp mang tré nén mém déo hon khién
gia tri d6 bén kéo giam [26], [47].

Hé s6 hoi quy chi sy twong tac |bys|<|b,3| cho thay cap yéu tb ham luong gelatin va
glycerol c6 anh huéng nhiéu hon so vai cap yéu td ham lugng tinh bot va glycerol.
3.1.2. D¢ dan dai (Elongation at break)

Hé s twong quan R? = 0.9282 cho thay mdi lién hé gitta sé liéu thyc nghiém va mé hinh

chat ché vai nhau.

Theo két qua phan tich thi ¢ 2 yéu t6 c6 gia tri p<0.05 13 ham lugng tinh bot (p=0.001)

va ham luong gelatin (p<0.001) c6 ¥ nghia trong viéc anh huong dén d6 dan dai cua
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mang. Hé sb hoi quy cho thay khi xét vé mac d6 anh huéng thi ham lwong gelatin co

anh huong nhiéu hon so véi tinh bot (|by| > |b,]).

Ham luong tinh bot khi dugce tang s€ lam cho d6 dan dai c6 xu hudng giam (b, =
—27.225). Két qua nay tuong tu nhu trong nghién ciru cua Qiu-Ping Zhong and Wen-
Shui Xia vé tinh chat caa mang véi chat hoa déo 1a glycerol. Tinh bot c6 ham luong
amylopectin tir 70-80% va amylose 20-30%. Amylopectin cé c4u triic phan nhanh, trong
khi amylose c6 cau triic mach thang. Cac nhanh tai amylopectin gay kho khan trong viéc
tuong tac véi cac phan tor amylopectin khac, vi vay né mang lai dac tinh gion. Ham
luegng amylopectin trong tinh bot cao hon amylose, do do tinh bot ¢6 xu hudng gion. Vi
vay khi luong tinh bot nhiéu s& gy ra viéc mang gion, cing hon nén kha niang kéo dan

c6 xu hudng giam [46].

Hé s6 hdi quy b, = 56.824 cho thay khi ting ham luong gelatin 1&n trong hdn hop thi
gia tri do dan dai lai dugc gia ting. Diéu ndy cd thé nhan thay trong nghién cau cua
W.Rodriguez-Castellanosva cac cong su vé cac tinh chat caa mang polymer tinh
bot/gelatin [48].

Hold Values

glycerol (g) 4
acid (q) 1

curcumin (g) 0.015

200

Do dan dai (%) 100

12

8
4  gelatin (g)

tinh bét (g)

Hinh 3.3. Md hinh bé mat dap (g vé sy tuong tac giira tinh bot va gelatin anh huong
dén o dan dai
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Hinh 3.3 thé hién sy anh huéng ciia ham lwong tinh bot va gelatin dén d6 dén dai khi 2
yéu té nay thay d6i con 3 yéu té con lai duoc gitr & gid trj trung binh khéng dbi (ham

lwong glycerol 1a 4 g, acid acetic 1a 1 g va curcumin la 0.015 g).

Hé sb hoi quy by, = -76.225 cho thiy su twong tac ctia cip yéu té ham luong tinh bot
va gelatin s& lam giam do dén dai cua mang. Khi ham lugng tinh bot & mic thap, d6 dan
dai c6 xu huéng ting nhiéu khi ting ham luong gelatin. Tuy nhién, khi ham lwong tinh
bot & mic cao, 46 dan dai caa mang gan nhu khong thay d6i khi ting luong gelatin.
Diéu nay thé hién su anh huong khong dong bo cua cap yéu to tinh bot va gelatin. Khi
tang ham lugng tinh bot, do dan dai cia mang c6 tang hay khong con phu thuéc vao
ham lugng gelatin. Theo nghién ctiu cua Al Hassan va Norziah, dbi vdi mang polymer
tinh bot dugc b sung gelatin khién cac phan tir gelatin cé thé xen vao giita cac lién két
phan tir tinh bot véi nhau, khién céc lién két nay két dinh tot hon. Khi d6 gelatin hoat
dong nhu mot chat hoa déo khién do dan dai cua mang duoc nang cao [42]. Pranoto
cling cac cong su ciing chi ra rang mot polysaccharide véi chudi dai co thé lién két voi
gelatin dé cai thién do bén kéo ciing nhu ting do co dan giira cac dai phan tir nham ting
suc cang khi dut [49].

Hold Values
tinh bét (g) 6
acid {g) 1
curcumin (g) 0.015

150

100

D% dan dai (%)

50
12
8

gelatin (g)

4 0
glycerol (g)

Hinh 3.4. M hinh bé mit dap tng vé su twong tac cua gelatin va glycerol anh huéng
dén do dan dai
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Theo két qua phan tich, sy twong tac gitra ham luong gelatin va glycerol ¢6 anh hudng
dén do dan dai caa mang (p = 0.070). Khi giam s twong tac cua cap yéu té nay thi do
I6n @6 dén dai cia mang cling giam (b,; =31.749). Khi tang ham luong glycerol, d

dan dai ciia mang ludn ting du luong gelatin it hay nhiéu.

Do bén kéo co gia tri nghich bién so véi d6 dan dai. Do bén kéo cang I6n thi do dan dai
cuia mang cang nho. Diéu nay co thé nhan thiy trong nghién cau cia W. Rodriguez-

Castellanos va c&c cong su vé céc tinh chat cia mang polymer tinh bot/gelatin [48].
3.1.3. Mé dun dan héi (Modulus Young)

Hé s6 tuong quan R? = 0.9019 cho thay c6 mai lién hé gitra s6 liéu thuc nghiém va md

hinh toan chat ché.

Két qua phan tich ANOVA cho thayc6 3 yéu t 1a ham luong tinh bot (p=0.009), gelatin
(p=0.037) va glycerol (p<0.001) c6 y nghia trong viéc anh huéng dén mé dun dan hoi.
Trong 3 yéu t§, ham luwong glycerol ¢ anh huong nhiéu nhat dén gia tri mé dun dan hoi
(|b3|>|b1|>|b2]).

Cu thé, ham lwong tinh bot (b, = 50.477) va gelatin (b, = 37.494) khi dugc ting s&
lam cho gia tri mé dun dan hodi cua mang ting 1én. Hé s hoi quy cua glycerol 12 ba= -
102.379 cho thay khi ting ham lugng glycerol trong thanh phan thi mé dun dan hoi s&
giam. Piéu nay ciing dugc thé hién ¢ nghién ciru cua Hendra Sahputrava cac cong su vé
anh huong cua glycerol dén mo dun dan hoi. M6 dun dan hi 1a dai lugng cho biét do
ciing caa mang. Gia tri cia mo dun dan hoi cang cao thi do cling cang ting. Diéu nay
cling c6 thé ly giai khi c6 mit caa glycerol 13 tic nhan hoa déo sé& gitip mang mém déo
hon [50].
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450

300
M6 dun dan hoi (MPa)
150

0

12
8

tinh bét (g)

Hinh 3.5. M hinh bé mat dap tng vé su tuong tac cua tinh bot va glycerol anh huéng
dén md dun dan hoi

Hinh 3.5 thé hién su anh huéng cia ham lugng tinh bot va glycerol dén mé dun dan hoi

khi 2 yéu té nay thay d6i con 3 yéu t6 con lai duoc giir & gid trj trung binh khong doi

4

Hold Values

gelatin (g)
acid (g)

6
i

curcumin (g) 0.015

glycerol (g)

(ham lugng gelatin 1a 6 g, acid acetic la 1 g va curcumin la 0.015 g).

Hé s6 hdi quy bis = -115.495 cho thdy ham luong tinh bot va glycerol anh hudng dén
mé dun dan hoi kha nhiéu. Khi ham luong tinh bot & mirc thap, mé dun dan hoi ¢6 xu
huéng tang it khi ting ham luwong glycerol. Su thay doi nay dang ké hon khi ting ham
lugng glycerol khi lugng tinh bot dang & muc cao. Piéu nay ciing dugc chi ra ¢ nghién

ctru ctia Fishman va céc cong su vé su anh huong cua glycerol dén mé dun dan hoi [51].

3.2. Anh hwéng ciia thanh phin dén dé tan

Bang 3. 3. Anh hudng cua thanh phan dén do tan caa mang

Yéuts | Giatrihéséb | Giatrip
Constant 44.102 <0.001
X, -15.360 0.003
X, -4.887 0.257
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X3 7.015 0.118
X, 2.624 0.534
Xs -0.845 0.840
X,. %, 22.856 0.044
X,. X -5.922 0.567
X, %4 9.089 0.384
X,. Xe -4.588 0.656
Xy X3 17.604 0.107
Xy X, 13.096 0.218
Xy Xs 6.301 0.542
X3 X, -17.850 0.103
X3 Xs -8.180 0.422
X4 Xs 13.342 0.210
X2 -11.014 0.166
x2 1.016 0.894
X2 1.179 0.878
x2 -4.490 0.557
x2 6.693 0.390

Hé sb twong quan R?=0.785 thé hién mdi lién hé gitra s6 liéu thuc nghiém va mé hinh
toan kha chat ché. Tuy nhién, gia tri p nay thap hon so vdi co tinh, nhung ta van c6 thé
dira vao nd danh gia so bo su anh huong cia cac yéu té dén do tan cia mang.
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Dua vao két qua phan tich ¢ bang 3.3, ta thiy duoc ham lwong tinh bot c6 anh huong
manh dén d6 tan ctia mang (p = 0.003). Khi ting ham luong tinh bot thi do tan cua mang
giam (b; = -15.3605). Diéu nay dugc ly giai do tinh bot 1 thanh phan chinh tao mang
cling nhu do nhom hydroxyl wa nuéc cua tinh bot nén khi ham lwong tinh bot tang sé

khién d6 tan cia mang giam.

75 Hold Values
glycerol (g) 4

50 acid (g) 1
curcumin (g) 0.015

Do tan (%) »5

4

gelatin (g)
12 12 tinh bét (g)

Hinh 3.6. M6 hinh bé mat dap tng vé su twong tac cua tinh bot va gelatin anh huang
dén do tan
Hinh 3.6 thé hién sy anh hudng ciia ham luong tinh bot va gelatin dén do tan khi 2 yéu
t6 nay thay d6i con 3 yéu tb con lai duoc giir ¢ gié tri trung binh khong d6i (ham luong
glycerol 12 4 g, acid acetic 1a 1 g va curcumin 12 0.015 g. Biéu d6 cho thay khi 1 trong 2
yéu té ham luong tinh bot va gelatin 16n thi d6 tan cia mang déu co gia tri thap. Khi
ham luong gelatin & mic thap, do tan c6 xu hudng ting khi ham lugng tinh bot giam.
Tinh bot va gelatin déu it tan trong nudc o nhiét do phong. Khi khao sat do tan cua
mang, ta chi khao sat trong thoi gian ngan 1 2 gio nén didu ndy c6 thé ly giai cho viéc

khi ting ham luong tinh bot va gelatin khién do tan caa mang giam.

Ngoai ra,nghién ctru ciia Farahnaky and Saberi con chi ra rang d6 tan cia mang con phu
thugc vao ham luong glycerol. Ho d4 chi ra rang da chi ra rang viéc bd sung glycerol
1am tang d6 hoa tan trong nudc ca tinh bot tir 11.7% dén 27.7% [43].Glycerol khi thém

vao thanh phan mang sé& lam ting d6 tan caa mang do trong phan tir glycerol ¢ 3 nhém
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hydroxyl wa nugc. Cac nghién cau caa Ghanbarzadeh va cac cong suciing dat két qua
tuong tu khi thir nghiém ¢ tinh bot ngo va khoai tay [52],[53].

3.3. Khio sat su thay doi mau ciia mang theo pH méi truomg

Bang 3. 4 Khao sat su thay d6i mau theo pH

Mau Hinh anh Théng s6 mau

L:71.3 £1.97

a:-0.5+0.06

b:79.5£2.9

AE: 79.5 £3.12

L:71.0 1

a:-2.3 £0.44

b:72.8 +0.5

AE:72.4 +0.7

L:74.4 +0.44

a:-3.6 0.5

h:74.6 £2.1

AE:745+2.1
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pH

1
\‘

L:76.1 +0.5

a:-2.1+0.12

b:77.9 0.6

AE:77.3 £0.5

pH

1
oo

L:74.6 +1.6

a:-5.7 £0.44

b:65.7 £2.6

AE: 65.3+2.7

L:68.4 +0.9

a:6.9 £3.3

h:71.3 £1.2

AE: 71.6 +3.5

pH =10

L:58.2+1.4

a:19.5+2.2

b:60+1.9

AE:65.4+2.9
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pH =11 . L:46.8 +0.31
a:70 +0.52

b:62 £1.3

AE:98.5+1.4

Quan sat bang mat thuong, ta nhan thay mau mang co sy thay doi mau sac chuyeén tir
mau vang sang mau dé sim khi pH méi treong cang 1on. Cu thé, khi pH c6 gia tri tir 4
dén 8 ta thdy mau mang van giir nguyén mau vang. Nhung dén pH=9 thi mau mang c6

su thay d6i mau sang do va khi ting pH méi trudng [8n thi sac do cua mang cang sam.

Bang phan mém Color Grab, ta x4c dinh dugc cac thong s6 mau L*,a*,b*. Dya vao cac
thong s6 mau nay, ta c6 thé nhan xét sy thay d6i mau cia mau mang & cac moi truong

¢ pH khéac nhau.
Véi, L*:do sang (L* cang I6n y ndi mau trén mau nghiéng vé mau trang).

a* : toa d6 mau trén truc do - luc (a* cang 16n y néi mau trén mau nghiéng vé

mau do).

b* : toa d6 mau trén truc vang — lam (b* cang 16n y n6i mau trén mau nghiéng vé

mau vang).

Quan sat & bang khao sat sy thay d6i mau theo pH, ta nhan thay cac chi s6 nay ciia mang
thay d6i & cac moi trudng pH khac nhau. Khi ting pH méi truong thi chi sé L* ¢ mau
giam, chung t6 mau cua mau mang giam d6 sang va mau dan dam hon. Tir pH=8 sang
pH=9, chi sb a* thay d6i dot ngot tir gid tri -5.7 sang 6.9 chung to mau mang cé sy
nghiéng vé mau do. O pH=10 va pH=11 thi gia tri a* Ién hon nhiéu so vai cac gia tri a*
& pH méi truong thip. Mau do cia mau dan duoc thé hién nhiéu hon. Su thay ddi mau
theo pH nay ciing duoc thé hién trong nghién ctiru cia Musso cling cac cong su vé bao

bi thdng minh khi b6 sung curcumin nhu chat chi thi mau [45].
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Nguyén nhan dan dén hién twong d6i mau la do curcumin c6 tinh chat chi thi mau tir
vang sang dén cam d6. Curcumin chi thi dwgc mau 13 do co ché: Tai vi tri Carbon ddi
xang ¢ B Hydro c6 tinh acid, khi méi truong chuyén dan sang kiém (pH>7.5), din dén
viéc dut gdy cau tric phan tir, viéc thay d6i cu trdc phan tir dan dén hién tuong thay

d6i mau cua cac chét chi thi nhu phenolphtalein hay methyl da cam [45], [54].

3.4. Phan tich pho hong ngoai FTIR ciia ming

Gelatin
Starch
<
)
[&]
C
S
€
& 576
©
1155 )
= 3370 1079 F|Im
3437 2931
T T T T T T T I T I T I T I
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber (cm™)

Hinh 3.7. Phd FTIR
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Bang 3.5. Bang phan tich phé IR [55],[56]

Mau Nhom chic Loai dao dong Peak(cm™) Cuong do
Gelatin C-N stretch 1100 cm'? Trung binh yéu
C-H bending 1451 cm'? Bién thién
C=0 stretch 1648 cm'! Manh
-NH stretch 3424 cmr Trung binh
C-H stretch 2932 cmt Manh
Tinh bot 1079 cm™
C-0 stretch Manh
1155 cm*?
-C-H bending 1417 cmt Bién thién
C=0 stretch 1646 cm't Manh
C-H stretch 2932 cm't Manh
o (stretch, H- 3370 cm? Manh
bonded)
Mang C-O0 stretch 1106 cm* Trung binh yéu
C=0 stretch 1640 cm* Bién thién
C-H stretch 2931 cmt Manh
-NH hoic -OH stretch 3437 cmt Manh

Ta thay rang & mau gelatin, peak 3424 cm™ dic trung cho nhom —OH hoiac —NH. O mau

tinh bot, peak 3370 cm™* dic trung cho nhém —OH. Khi ¢d su két hop giita tinh bot va

gelatin, mang xuat hién peak 3437 cm® léch vé phia bén trai. Diéu ndy cho thiy c6 su
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tuong tac gitra nhom hydroxyl trong tinh bt va nhdm amino trong gelatin, hinh thanh
lien két hydro.

3.5. Hinh chup SEM miit cit ciia mang

S-4800 10.0kV 7.4mm x200 SE(M)

b)

Hinh 3.8. Chup mit cit bang SEM

MJi mau mang sau khi kho dwoc liy ra déu c6 bé mat dudi tron lang va bé mat trén san
hon. B& mat trén do su tiép xtc truc tiép vai khong khi va anh huong cua su thoat hoi
nude khong dong déu nén sé dé lai nhirng vét gd ghé hozc vét I8m khé nhan ra bang mét
thuong, con bé mat dudi do tiép xdc tryc tiép véi day dia petri nén khi khé tron lang

hon.

Theo quan sét hinh a, phan bé mat g ghé nam phia bén trén chinh 1a bé mit trén tiép
xuc vai khong khi cia mau. Hinh chup mit cit & ddy cho thdy mau mang c6 cau tric
dac cha khong phai rdng x6p. Diéu nay co thé Iy giai do sy bo sung gelatin va glycerol
khién cau trGic mang tro nén chit ché hon. Cac phan tir gelatin va glycerol s& chen vao
gitta c4c lién két tinh bot khién céc lién két nay két dinh nhau hon, mang s& han ché

duoc sy thoat hoi nudc nén cau tric bén trong tro nén dic hon.

Hinh b cho thay cau triic bén trong véi nhitng lién két cua cac phan tir tinh bot véi nhau.

Cac lién két nay phan bé kha chit ché véi nhau nhung van con nhitng khoang trong gitta

chding véi kich thuéc khéc nhau. Ngoai ra, ta quan sat bén trong cu tric mang c6 xuat
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hién céac vét nit phan bb khong déu. Piéu nay cd thé do lwong chat hoa déo la glycerol
duoc thém vao chua di dé ¢6 thé pha v lién két hydro lién phan tir va noi phan ti tinh
bot, chen vao khoang cach giira céc lién két nay khién mang lién két chat ché hon giap
mang mém déo chtr khdng gion, cing, d& nat. Nghién ciu cia Yunos va Rahman ciing
chi ra sy anh huong cua glycerol dén cu tric bén trong mang tinh bot [47]. Ngoai ra,

nhitng vét ntit nay ciing c6 thé do lugng hoi nude thoat ra khong déng déu dan dén.
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KET LUAN VA KIEN NGHI

Két luan
Trong suét thoi gian tién hanh thi nghiém, t6i da 1lam dwgc nhitng yéu cau dit ra nhu:

- Xac dinh duoc ty & cac chat thanh phan trong viéc tao mang tir tinh bot, gelatin,
glycerol, acid acetic va curcumin cling nhu vai tro ctia ching trong qué trinh tao
mang.

- Khao sat dugc tinh chit co hoc, do tan, d6 day cia mang ciing nhu nhan xét duoc
cau triic bé mat thong qua phuong phap phan tich SEM va FTIR.

- Khao séat tinh chat chi thi mau caa curcumin.
Tt nhitng co sé nhu trén, t6i két luan duoc nhu sau

- Ham luong tinh bot, gelatin va glycerol c6 anh huéng nhiéu nhat dén cac tinh chat
co hoc ciing nhu d¢ tan, d6 day ciia mang. Ham luwong acid acetic va curcumin khéng
anh huong nhiéu dén céc tinh chat trén.

- So vai khi thanh phan chi c6 mot trong hai thanh phan 1a tinh bot va gelatin thi mang
Vi su két hop cua ching cho két qua cac tinh chat co hoc tét hon.

- Ham lugng chat hoa déo 1a glycerol c6 tac dong dén hau hét cac tinh chat khao sat ¢

trén, chang to vai trod thiét yéu caa nd khi két hop né véi nuéc.
Kién nghi

Bén canh nhiing két qua khao sat dugc thi do thoi gian tim hiéu va thyc hanh con han

ché nén t6i c6 mot sé kién nghi sau:

- Khao sat @6 tham am, kha nang truyén anh sang qua Iép mang ciing nhu tinh chat
mau cua tirng mau mang.

- Xac dinh thém cau tric bén trong mang nho phuong phap XRD.

- Phan tich thém bé mit cia mang bang phuong phap SEM, phan tich anh hudng cua
glycerol va acid acetic dén cau tric mang.

- Phan tich nhiét phan hay caa mang bang phwong phap DSC.
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PHU LUC

Phu luc 1: Ty Ié thanh phan theo phan trim khéi lwong

Mau | tinh bot % | gelatin % | glycerol % | acid acetic% curcumin %
1 35.26 35.26 23.51 5.88 0.09
2 52.14 26.07 17.38 4.34 0.07
3 35.26 35.26 23.51 5.88 0.09
4 19.35 58.04 19.35 3.22 0.05
5 54.47 0.00 36.31 9.08 0.14
6 38.29 38.29 21.27 2.13 0.03
7 39.99 39.99 13.33 6.66 0.03
8 35.26 35.26 23.51 5.88 0.09
9 18.16 o4.47 18.16 9.08 0.14
10 94.47 18.16 18.16 9.08 0.14
11 26.07 52.14 17.38 4.34 0.07
12 39.97 39.97 13.32 6.66 0.07
13 0.00 54.47 36.31 9.08 0.14
14 28.55 28.55 28.55 14.28 0.07
15 41.82 41.82 13.94 2.32 0.10
16 17.12 51.36 28.53 2.85 0.13
17 35.26 35.26 23.51 5.88 0.09
18 16.21 48.63 27.02 8.10 0.04
19 35.29 35.29 23.53 5.88 0.00
20 31.50 31.50 31.50 5.25 0.24
21 35.26 35.26 23.51 5.88 0.09
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22 48.63 16.21 27.02 8.10 0.04
23 58.04 19.35 19.35 3.22 0.05
24 35.26 35.26 23.51 5.88 0.09
25 35.23 35.23 23.49 5.87 0.18
26 36.70 36.70 20.39 6.12 0.09
27 51.36 17.12 28.53 2.85 0.13
28 33.31 33.31 22.20 11.10 0.08
29 37.46 37.46 24.98 0.00 0.09
30 23.96 23.96 39.93 11.98 0.18
31 31.55 31.55 31.55 5.26 0.08
32 26.07 26.07 43.45 4.34 0.07

Phu luc 2: Khéi lugng mang sau khi kho

Miu Khéi lugng mang sau kho Luong nude bay hot
(9) (%)
1 2.11 78.90
2 2.17 78.30
3 2.06 79.40
4 241 75.90
5 1.38 86.20
6 1.75 82.50
7 2.25 77.50
8 2.01 79.90
9 1.72 82.80
10 1.34 86.60
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11 1.69 83.10
12 1.81 81.90
13 1.74 82.60
14 1.95 80.50
15 2.06 79.40
16 2.32 76.80
17 2.16 78.40
18 2.07 79.30
19 1.73 82.70
20 1.14 88.60
21 2.12 78.80
22 1.45 85.50
23 1.53 84.70
24 1.65 83.50
25 1.65 83.50
26 2.28 77.20
27 1.5 85.00
28 1.62 83.80
29 1.75 82.50
30 1.62 83.80
31 1.75 82.50
32 2.2 78.00
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Phu luc 3: D6 tan cua mang

Mau | Mau ban dau (g) Mau sau ngdm (g) | D6 tan (%)
1 1 0.56 43.90
2 1 0.85 15.22
3 1 0.55 45.45
4 1 0.69 30.77
5 1 0.43 56.67
6 1 0.56 44.19
7 1 0.52 47.87
8 1 0.52 48.39
9 1 0.46 53.93
10 1 0.56 43.75
11 1 0.70 29.67
12 1 0.79 20.83
13 1 0.53 47.06
14 1 0.41 59.14
15 1 0.78 2211
16 1 0.51 48.98
17 1 0.57 43.00
18 1 0.54 46.15
19 1 0.48 52.13

20 1 0.46 53.85
21 1 0.55 45.00
22 1 0.77 23.33
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23 1 0.65 35.48
24 1 0.59 41.03
25 1 0.53 47.31
26 1 0.49 51.06
27 1 0.81 19.28
28 1 0.68 32.14
29 1 0.57 43.18
30 1 0.51 48.94
31 1 0.36 64.13
32 1 0.34 65.96

Phu luc 4: Két qua co tinh ciia mang

| B bén M6 dun
Miu | kéo | Dodan | danhdi
(MPa) | dai (%) | (MPa)
1.546 | 75.992 | 12.584
miu 1 | 1458 | 68.714 | 11.555
1.502 | 70.558 | 12.054
TB | 1.502 | 71.755 | 12.064
3.232 | 45.166 | 80.203
miu2 | 3.987 | 66.016 | 104.635
3.299 | 54.629 | 66.209
TB | 3.506 | 55.270 | 83.682
1.686 | 79.176 | 15.074
miu3 | 1.197 | 67.317 | 6.899
1.600 | 103.873 | 8.344
TB | 1.494 | 83.455 | 10.106
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6.667 | 131.924 | 56.649
mau 4 | 5.556 |127.309 | 48.779
3.333 |108.409 | 35.649
TB | 5.185 |122.525 | 47.026
0.850 | 38.621 | 4.190
mau5 | 0.694 | 36.198 | 5.078
0.521 | 15.358 | 4.926
TB | 0.688 | 30.059 | 4.731
2.448 | 83.308 | 31.680
miu 6 | 2.573 | 92.363 | 33.861
2.853 | 78.626 | 57.500
TB | 2.625 | 84.766 | 41.014
5.206 | 56.858 | 127.374
mau 7 | 7.968 | 52.190 |197.349
7.453 | 46.890 |245.631
TB | 6.876 | 51.979 |190.118
1.917 | 78.626 | 12.797
mau 8 | 1.979 | 69.061 | 14.474
1.792 | 76.300 | 12.335
TB | 1.896 | 74.662 | 13.202
4.033 |136.775 | 21.791
mau 9 | 3.667 |141.951 | 21.934
3.576 | 155.469 | 24.546
TB | 3.759 |144.732 | 22.757
i 4759 | 52.730 | 162.137
mau 10
4.148 | 56.201 | 98.919
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4510 | 46.269 | 126.894
TB | 4472 | 51.733 |129.317
5.333 |110.314 | 69.643
mau 11 | 3.760 | 92.978 | 50.572
4375 |117.023 | 47.308
TB | 4.489 |106.772 | 55.841
8.600 | 51.959 | 255.318
mau 12 | 6.875 | 10.935 |299.916
8.292 | 25.151 | 388.093
TB | 7.922 | 29.348 |314.442
4365 | 75.332 | 59.219
mau 13 | 4.125 | 77.882 | 40.733
4725 | 81.329 | 68.053
TB | 4.405 | 78.181 | 56.002
0.267 | 12.497 | 26.855
mau 14 | 0.333 | 46.130 | 6.174
0.408 | 50.589 | 4.620
TB | 0.336 | 36.405 | 12.550
8.333 | 61.066 | 283.020
mau 15 | 7.857 | 38.077 |160.119
8.636 | 37.554 | 266.963
TB | 8.275 | 45.566 | 236.701
1.208 |132.337 | 3.488
mau 16 | 1.377 |116.855 | 4.005
1.045 |106.592 | 3.324
TB | 1.210 |118.595| 3.606
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1.373 | 47.944 | 10.699
mau 17 | 1.614 | 89.981 | 11.700
1.667 | 76.356 | 12.512
TB | 1.551 | 71.427 | 11.637
1.580 | 165.471 | 3.744
mau 18 | 1.587 |173.900 | 4.060
1.685 | 158.069 | 7.624
TB | 1.617 |165.813 | 5.143
1.614 | 84.124 | 9.240
mau 19 | 1.635 |104.271 | 12.148
1.804 | 65.868 | 16.124
TB | 1.684 | 84.754 | 12.504
0.333 | 42.813 | 2.801
mau 20 | 0.381 | 40.611 | 3.743
0.333 | 40.611 | 2.800
TB | 0.349 | 41.345 | 3.115
1.403 | 61.573 | 14.131
mau 21 | 1.485 | 55.292 | 17.081
1.939 | 71.616 | 27.350
TB | 1.609 | 62.827 | 19.521
1.196 | 27.927 | 7.389
mau 22 | 1.373 | 40.525 | 7.879
1.373 | 33531 | 10.834
TB | 1.314 | 33.994 | 8.701
i 2.471 | 38.123 | 41.292
mau 23
1.556 | 20.492 | 24.510

86




2.229 | 37.727 | 40.642
TB | 2.085 | 32.114 | 35.481
1.156 | 59.571 | 6.302
mau 24 | 1.333 | 65.478 | 7.106
1.647 | 83.018 | 10.048
TB | 1.379 | 69.356 | 7.819
1.508 | 76.112 | 8.833
mau 25 | 1.905 | 100.442 | 16.306
1.783 | 92.948 | 12.018
TB | 1.732 | 89.834 | 12.386
1.302 | 88.449 | 8.632
mau 26 | 1.045 | 58.748 | 8.205
1.154 | 74.777 | 7.887
TB | 1.167 | 73.991 | 8.241
0.922 | 28.966 | 6.200
mau 27 | 0.933 | 26.892 | 6.205
0.941 | 24.191 | 6.672
TB | 0.932 | 26.683 | 6.359
1.222 | 103.992 | 5.666
miu 28 | 1.436 | 75.641 | 8.039
1.206 |105.026 | 7.124
TB | 1.288 | 94.886 | 6.943
0.700 |104.431| 4.792
mau 29 | 0.702 | 82.959 | 3.744
1.357 | 76.810 | 6.087
TB | 0.920 | 88.067 | 4.874
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0.246 | 17.680 | 4.890

mau 30 | 0.196 | 14.680 | 7.680
0.321 | 20.410 | 6.890

B 0.254 | 17.590 | 6.487
0.409 | 68.651 | 2.613

mau 31 | 0.580 |125.718 | 2.414
0.417 | 48.078 | 2.725

B 0.469 | 80.816 | 2.584
0.317 | 24.274 | 2.759

mau 32 | 0.467 | 46.396 | 6.958
0.428 | 40.844 | 4.957

B 0.404 | 37.171 | 4.891

Phu luc 5: Qué trinh tao mang

.. | Khbi
Thcn lugng Khbi Luqng Luong
x gian . nudc N AP
Mau X trudc | luong sau Z, . | nudc mat di
khudy | 40 | khudy (g) | 88001 (05
(phut) (9)
(9)
1 35 116.96 98.83 18.13 15.50
2 40 123.30 112.50 10.80 8.76
3 30 117.10 98.92 15.30 15.53
4 75 114.30 81.80 32.50 28.43
5 75 111.28 89.88 21.40 19.23
6 20 122.30 106.90 15.40 12.59
7 25 121.20 111.74 9.46 7.81
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8 30 116.90 99.21 18.52 15.13
9 70 117.50 97.39 20.11 17.11
10 30 117.52 112.42 5.10 4.34
11 60 122.90 108.90 14.00 11.39
12 40 115.00 98.10 16.90 14.70
13 60 111.00 87.60 23.40 21.08
14 85 109.10 76.35 32.75 30.02
15 60 122.70 112.10 10.60 8.64
16 70 118.80 81.70 37.10 31.23
17 30 117.02 99.09 16.68 15.32
18 30 118.30 98.79 19.51 16.49
19 35 114.93 101.57 13.36 11.62
20 30 110.70 92.60 18.10 16.35
21 30 117.10 98.97 16.07 15.48
22 30 117.42 109.02 8.40 7.15
23 20 114.70 106.20 8.50 741
24 25 117.27 109.17 8.10 6.91
25 25 119.58 105.30 14.28 11.94
26 35 125.80 115.31 10.49 8.34
27 25 118.59 110.70 7.89 6.65
28 25 118.05 110.78 1.27 6.16
29 50 115.86 96.80 19.06 16.45
30 50 114.20 81.20 33.00 28.90
31 35 119.13 105.83 13.30 11.16
32 45 110.51 93.66 16.85 15.25
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Phu luc 6: Két qua do bén kéo thuc nghiém va theo mé hinh
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—-1.&69
1.15
1.90
—0 .00
0.28
-1.73
—0 .01
—0.28
1.68
2.8
-2.57
1.07
—0.&65
-0 .10
—0.5%9
o.22
—2 .08
-0 .04
.93
—0.29
—-0.29
0.4
1.27
o.85
0.80
Q.07
—1.&5
-0 .80
—0 .80

oo
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wom o=l @b LR

Phu luc 7: Két qua do déan dai thuc nghiém va theo mé hinh

S5tdOrder

wom o=l @b LR

BS dan
dai (%)
T1.755
S55.270
83.455
120.051
30.05%9
84 .7T6b
51.97%9
Td.662
144 .732
51.7T33
106.772
25 .348
TE.181
36.49405
45 .566
118.5%9%5
T1.427
165.813
824 .754
41.345
62 .827
33.59594
32.114
69 .356
55.834
T3.991
26.683
94 . 886
828.0&67
17.590
80.816
37.171

Fit
T3.758
35.352
T3.758
109.627

T.442
88.201
47T . 662
T3.758
l36.662
e0.782
121.08%9
36.248
§9.801
33.437
47.15%
116.678
T3.758
1le60.286
85.037
44 .287
T3.758
45.585
35.808
T3.758
80.486
TE.181
41.884
24 .2593
80.362
23.12%9
85.617
42 .655

SE

91

Fit

321
12.
321
14.
12.
14.
14.
321
15.
15.
12.
12.
12.
14.
15.
14.
321
14.
12.
15.
321
149.
14.
321
12.
14.
14.
12.
12.
14.
12.
149.

228

575
228
T80
575

Q04
Q04
228
372
228
575
Q04
65

T80
335
Q04

T80
575

228
65
8565
228
228
565
381
T80

Residual

2.
15.
9.,
10.
22.
-4 .
4.317
Q.

g.070
—9.
-14.
—6.
820
. 968
L5823
L8177
.331
527
282
.942
831
.58l
.694
.402
. 348
L1320
201
. 5524
.TOS
. 539
1328
.484

Q03
als
e97
124
al7
135

204

o049

318
200

5t EResid
—0.14
1.5%5
o.67
1.70Q
2.25
—0.73
.70
0.06
l.61
—-1.81
—-1.43
—0.70
-1.1&
0.48
—0.32
0.35
—0.1&
0.58
—0.03
—0.59
—Q0.75
—2.086
—1.0%9
—0.30
0.53
—0.78
—2.81
0.06
o.77
—1.03
1.54
—-0.97
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Phu luc 8: Két qua mé dun dan hoi thuc nghiém va theo md hinh

S5tdCrdex

R I Y Y R VR G Y ]

M5 dun dJdan
héi (MPa)
12.064
83.882
10.106
47.026
4,731
41.014
190.118
13.z02
22 .757
1z9.317
55.84l
314,442
56.002
1Z.550
236.701
3.606
11.837
5.143
12.504
3.115
19.521
B.701
35.481
7.81%
12.386
B.241
&.35%9
6.9543
4.874
6.487
Z.554
4,881

Fit
14.876
1l05.055
14.876
81.935
—-18.431
18.000
206.841
14.876
3I8.T20
133.931
S6.557
Z2496.617
8.1492
53.560
Z235.214
3.49491
14.87T6
0.578
Z2.806
25.8916
14.876
-8.212
585.042
14.876
T.1T73
—-10.114
—-&.155
-4 .543
-&6.086
12.423
47 .8963
&.les

92

SE Fit
15.483
25.58351
15.483
35.701
Z25.851
36.204
35.701
15.483
36.T753
36.T753
28,851
30.305
28,851
35.701
36.T753
36.49411
15.483
36.204
30.215
36.T753
15.483
36.2049
35.701
15.483
25,851
36.411
36.411
25,851
25,851
36.411
30.327
3e.204

Residual
-2.812
—25.413
-4.771
—-34.910
23.162
23.014
-1&6.723
-1.674
—-1&6.963
-4.615
-0.716
E67.826
47 .85%9
—-41.011
1.436
0.1&65
-3.23%9
4.5649
9.698
—22.801
4_644
1l6.913
—-22.561
—-7.058
5.212
18.352
12.514
11.486
10.9&0
-5 .5936
—45_ 379
-1.274

5t EResid
—-0.08
-1.03
—-0.13
-2.32
0.94
1.&7
-1.11
—-0.05
-1.3%9
—-0.38
—-0.03
2.81
1.95
—-2.73
0.12
0.01
—-0.0%9
0.33
0.40
—-1.86
0.13
1.23
—-1.50
—0.20
0.21
1.39
0.95
0.47
0.45
—0.45
-1.88
—0.09
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Phu luc 9: Két qua do tan thuc nghiém va theo mé hinh

StcdOrder

W =1 @ e b b

[ R I L G T % A T S T G T AN T 8 I i e e B S e S S e
[N e T T = B B VI Y L N T S IV B (S I I Y P N

Bd tan

43.
15.
45.
30.
SEB.
44 .
47.
458.
23,
43.
29,
20.
47.
59,
22.
48.
43.
46 .
22.
53,
45.
23.
35.
41.
47.
L
14,
32.
43.
48.
64.
B65.

(%)
S02
217
355
Tes
aeT
186
872
387
S33
T50
670
333
058
140
105
S50
Qoo
154
128
46
Qoo
333
354
026
312
064
277
143
182
936
130
S57

44,
17T.
34 .
249.
20,
47 .
37.
44 .
47 .
40 .
40 .
3.
48 .
53.
15.
50,
44,
q5.
Sl.
55,
44 .
26.
33.
44 .
49 .
45.
249.
42.
36.
S0,
S2.
T3.

Fit
103
T28
103
To6
o7
446
2497
103
038
82
231
Se7T
4445
399
004
428
103
622
632
330
103
B26
235
103
S50
160
T30
238
Q988
617
298
803

93

L
t

LB IRV BC IS BN o T« B R Y I T Y T IS I Y Y BT IS CS I e B I T Y T Y« B IV« BT SR B Y

Fitc

006
. T50
006
-.238
. To0
. 365
.238
006
.511
.511
. 750
. 542
. To0
.238
.51l
422
006
. 368
-851%5
.511
006
. 368
-.238
006
. T50
222
-222
. To0
. T50
222
-.548
. 368

Residual

200
.511
. 352
.873
. eel
260
. 326
.254
L5583
-.B68
.56l
LT33
350
. 740
-101
. 448
L1003
.532
-486
. 454
. B97
.3593
.948
LOTT
. B39
.904
-
L0585
.1594
.651
.8533
. 545

5t Eesid

02
.35
.15
.23
.05
.91
.65
.47
.18
.91
1
52
22
.47
.98
.42
12
.15
.08
.47
.10
.98
.20
.33
-41
-85
.60
.58
a7
.49
=90
.20



Phu luc 10: Phé hdng ngoai FTIR cua tinh bt

Peak Table Results

Result Spectrum
103+ B
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Phu lyc 11: Phé hong ngoai FTIR cua gelatin
Result Spectrum
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Phu luc 12: Phé hdng ngoai FTIR ciia mau mang

Result Spectrum
101 \
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