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Tém tit

Nghién citu dwoc thue hién nham ndng cao chat lwong rwou vang 6i va dong thoi hoan thién quy trinh
lén men rueou vang 01, gop phan tao ra san pham ruwou vang oi dat chat luong toi wu nhat. Cac yeéu to danh
hwong dwoc khdo sdt bao gom: (i) ham lwong chat kho hoa tan va pH trucc lén men, (ii) logi men va ty I¢
men Saccharomyces, (iii) nong do chat tro lang gelatine va thoi gian tro lang. Ket qua khao sat cho thay ham
lwong chat kho hoa tan 200brix va pH trudc lén men 4,5 thi qua trinh lén men dat hiéu suat cao nhat, ruou
vang o0i dat chat lwong cam quan tot. Ruou vang oi duwoc lén men voi ching men Saccharomyces cerevisae
voi ty lé men 0,05% cho hiéu suat lén men tot hon so voi chung men Saccharomyces bajanus, ruou co chat
luwong cam quan tot va dwoc danh gia cao. Ruou vang oi dat do trong tot nhat voi nong do gelatine 0,25%
trong 3 tuan.
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Abstract

The study was conducted to enhance the quality of guava wine and simultaneously perfect the fermentation
process of guava wine for attaining the highest quality products. The influential factors examined include: (i)
the soluble solids content and pH before fermentation; (ii) the type of yeast and the ratio of Saccharomyces
yeast, (iii) the concentration of gelatine fining agent and the fining duration. The results indicate that a soluble
solids content of 20°Brix and a pre-fermentation pH of 4,5 appeared to yield the highest fermentation efficiency,
with the guava wine achieving good sensory quality. Guava wine fermented with the Saccharomyces cerevisiae
strain at a yeast ratio of 0,05% showed better fermentation efficiency compared to the Saccharomyces bayanus

strain, resulting in the wine product with good sensory quality and high evaluation. The guava wine achieved
the best clarity with a gelatine concentration of 0,25% over three weeks.

Keywords: Gelatine, guava wine, pre-fermentation pH, saccharomyces cerevisae, soluble solids content.
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1. Pit van dé

Viét Nam la nudc c6 khi hau nhiét doi, phu
hop v6i gidng cdy nhiét doi c6 huong vi thom ngon,
gia tri dinh dudng cao. Lén men ruou vang la mot
hinh thtrc bao quan, ning cao chét luong ciing nhu
giai quyét van dé kinh té dau ra ctia nong san. Nhiéu
nghién ctru vé qué trinh 1én men rugu vang tir trai
céy da duoc thuc hién thanh cong, tao ra nhiéu san
pham db udng co gié tri dinh dudng, gitp da dang hoa
san pharn cho céc loai hoa qua va gop phéan tan dung
nguodn trai cdy trong nudc, nang cao hi€u qua kinh
té cho nguoi dan. O giai doan 2010 - 2019, tinh hinh
san xudt ruou vang tir qua trinh 1én men trai cdy c6
su phat trién vuot bac véi cac nghién ctru dugc thyc
hién trén dua héu, thdt nét, nhian, cam, khom, chudi,
mit, dau, ca na, trai gidc, trai tram, thanh 10ng,...G5n
day, trai 6i ciing d tro thanh ddi tugng nghién ctru
ctia nhiéu nha khoa hoc béi céac gia tri dinh dudng
qui gia cua no.

Qua 6i ¢ chira cac hop chat flavonoid gom
myricetin, apigenin, leucocyanidin, quercetin,
quercetin-3-a-L arabinofuranoside, quercetin 3-B-D
gluc051de quercetm 3-B-galactoside va quercitin
trc ché tiéu cau do collagen ex vivo giy ra, giup loi
ich cho tim mach, guaijaverin va quercetin co tac
dung chéng ung thu. Tinh diu trong 6i bao gdm acid
butanoic metyl este, 3-methyl glutaric anhydride,
1-butanol, 3-hexenal, rugu cinnamyl, 1-hexanol va
hexan c6 tac dung diéu tri rdi loan tim mach va tiéu
hoa. Cac hop chét, limonene, B-caryophyllene oxit,
a-selinene va B-selinene c6 tic dung chong viém.
Quercetin, quercetin glycoside, avicularin c6 tac
dung chdng loét. Cac hgp chét phenolic khac, ching
han nhu myricetin, acid ellagic, acid gallic, apigenin
va rutin c¢6 chirc nang ha dudng huyét. Nong do cao
cua carotenoid, lycopene, vitamin C va polyphenol
trong di ¢o tac dung ha duong huyét va natri mau.
Terpenoids va glycoside trong vo 6i ¢6 thé gitip chdng
tang duong huyét (Murphy, 2017).

Bén canh do, trong di con co6 ham luwong vitamin
C (acid ascorbic) cao, hd tro trong viéc chdng lai
cac gbe tu do va qua trinh oxy hoa, ké thu chinh gay
ra nhidu bénh thoai hoa. Chat chdng oxy hoa trong
61 dugc cho 1a gitp giam nguy co ung thu da day,
thuc quan, thanh quan, khoang miéng va tuyén tuy.
Vitamin C trong 6i gitip hap thu vitamin E hiéu qua
hon nhiéu trong viéc giam qué trinh oxy hoa LDL
cholesterol va ting cholesterol HDL (tot). Céc chat

x0 trong 6i thuc ddy qua trinh tiéu hda va lam diu nhu
dong rudt. Ham lugng vitamin A cao trong bi dong
vai trd quan trong trong viéc duy tri chat luong va
strc khoe ctia thi luc, da, rang, xuwong va mang nhay
(Kadam & cs., 2012).

Trong 6i ¢6 nhiéu chat xo do d6 lam giam tbc
do hép thu chét béo va glucose, dan dén tac dung ha
duong huyét va ha natri mau, potassium c6 tac dung
lam giam chi s6 huyét ap. Trong 6i co nhﬁ'ng chat co
loi, gitip glam ham lugng cholesterol xau, han ché
nguy co mic bénh tim mach va dot quy. An 6i lam
giam mirc phosphate va malondeide trong tim bao vé
chéng lai ton thuong co tim vi cac chat chéng oxy
hoa ndi sinh giup duy tri mirc do cao cia chat chong
oxy hoa trong co tim, dan dén su phuc hoi dang ké
hau hét cac thong s6 huyét dong hoc, gop phan vao
tac dung bdo vé tim mach (Murphy, 2017).

Tir nhing loi ich néu trén ctia qua 6i, nghién ctru
khao sat anh huong cta ham lugng chét kho hoa tan
va pH, loai men va ty 16 men dén qua trinh 1én men
ruou 6i (Psidium guajava L.) dugc thuc hién nham
muc dich tao ra san pham méi c6 gia tri dinh dudng
cao va chit lugng cam quan tbt, co loi cho strc khoe
clia nguoi tidu ding, mang dén san pham c6 huong
vi dic trung va mdi mé.

2. Phuong phap nghién ciru

2.1. Nguyén vit liéu va héa chit

Qua 6i Lé Pai Loan dugc thu mua tai chg Xuan
Khanh, Thanh Phd Can Tho. Lya chon nhiing qua
di tuoi nguyén ven, cd trai déu nhau, khoéng bi hu
théi, dap nat, do chin déng déu giita cac qua dua
trén d6 cing va mau sic cia qua. Saccharomyces
cerevisiae str dung 14 cdc chung thwong mai bao gom
Saccharomyces cerevisiae RV002 va Saccharomyces
bajanus. Puong saccharose (duong cat Bién Hoa),
enzyme pectinase mua tai Cong ty ICIFOOD, enzyme
pectinase phan cét pectin trong thit qua trong qua
trinh thu hoéi dich qua, pH ti wu 5,0 va nhiét do tdi
uu 500C (Sharma & cs., 2013). Cac hoa chat phan
tich khac nhu NaHSO,, gelatin (Viét Nam).

2.2. Phuong phap ché bién rwgu vang di

Lua chon nhitng qua 6i tuoi nguyén ven khong
bi hu théi, dap nat, do chin dong déu giira cac qua,
tién hanh xtr 1y so bo nhu rira dudi voi nude chay,
loai bé phan cubng va hat. Oi dem xay nhuyén thu liy
dich qua dé ché bién, bd sung nude vzéi ty 16 1:1. U
enzyme pectinase 0,05% ¢ nhiét do 50°C trong thoi
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gian 2 gio trong bé diéu nhiét (Sharma & cs., 2013),
tién hanh loc, tach dich qua. Hiéu chinh ham lugng
chat kho trudce 1én men cia dich qua va pH bang
duong va Naz(‘JO3 theo b tri. Dich qua sau d6 dugc
thanh trung b,a“mg NaHSO, 122 mg/L, 2 gi(‘)~(Lé &
cs., 2023). Két thuc qua trinh thanh trung, hon hop
dich qua duoc bd sung men Saccharomyces véi ty 18
thich hop theo nhu b6 tri. NAm men s& duoc hoat hoa
trude khi duge bo sung vao dich qua. Pay kin bang
airlock va 1én men & nhiét do 25°C + 2°C trong thoi
gian 9 ngay (Nguyén & cs., 2021). San pham sau 1én
men tién hanh cho léng, tach can, loc va bao quan san
pham sau ta ¢ nhiét d6 2 - 4°C va thoi gian 3 tudn dé
6n dinh chit lugng cam quan rugu vang Oi.

2.3. Phwong phap bo tri thi nghiém

2.3.1. Khdo sdt anh hwéng ham lwong chat kho
hoa tan va pH truée lén men dén qud trinh lén men
ruou vang oi

Thi nghiém duogc thyc hién nham muc dich xéac
dinh ham luong chét kho hoa tan va pH dich qua thich
hop dé qua trinh 1én men dat higu suat t6t nhat, cho ra
san pham rugu vang 6i c6 chat luong tbt. Thi nghiém
bd tri ngdu nhién voi hai nhan t6 13 ham lwong chét
kho hoa tan va pH dich qua, thi nghiém duoc lap lai
3 1an. Qua trinh ché bién rugu vang di dugce thuc hién
nhur phan 2.2. Dich qua 6i trude khi 1én men duoc hiéu
chinh ham lugng chit kho hoa tan 1a 18; 20; 220brix
va pH dich qua trudc lén men 1a 3,5; 4,5; 5,5. Téng
s6 don vi thi nghiém 1a 27. San pham ruou vang 0i
thu dugc tién hanh phén tich cac chi tiéu nhu ham
luong chat kho hoa tan sau 1én men (°Brix); pH sau
1én men; ham lugng cdn (%); ham lugng acid tong
s6 (g/L); ham luong duong sot (%) va danh gia cam
quan san pham. Tir d6, chon ham lugng chat kho va
pH trudce 1én men thich hop dé 1am thong sb tdi vu
cho thi nghiém ké tiép.

2.3.2. Khao sat anh hwong cua logi men
Saccharomyces va ty 1é men dén qud trinh 1én men
ruou vang oi

Thi nghiém duogc thye hién nhim muc dich xéac
dinh dugc loai men gidng va ty 1& men thich hop dé
bd sung vao dich qua trude khi tién hanh 1én men
ruou 6i dé san pham co6 chat lugng cam quan tot nhat.
Thi nghiém b tri ngéu nhién voi hai nhén t6 1a loai
men giéng va ty 16 men giéng, thi nghiém duoc lip
lai 3 1an. Qua trinh ché bién rugu vang di duge thuc
hién nhu phan 2.2. Dich qua sau khi duoc hiéu chinh
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v6i cac thong s6 nhu & phan 2.2, tién hanh bd sung
hai loai men gidng 1a Saccharomyces cerevisiae va
Saccharomyces bajanus véi ty 1¢ lan luot 13 0,025%;
0,05%, 0,075% (w/v) (mat s6 nAm men 106 té bao/g,
ndm men dugc hoat hoa trude khi st dung theo ty
1¢ 1:2:10 ndm men: dudng: nudc w/w/v) (Ha & cs.,
2023). Tong s6 don vi thi nghiém 1a 18. Theo di cac
chi tiéu cam quan va chi tiéu héa 1y ciia san pham
sau khi cho 1én men ¢ nhiét do 25°C £ 2°C trong
thoi gian 9 ngay. Cac chi tiéu hoa 1y bao gdm ham
luong chat kho hoa tan (oBrix) va pH sau 1én men;
ham lugng con (%); ham lugng dudng sot (%); ham
luong acid (g/L).

2.3.3. Khdo sat anh hwéng cia nong dé chat
tro ldng gelatine va thoi gian ldng dén chat lwong
ruou vang oi

Thi nghiém duogc thyc hién nham muc dich xac
dinh duoc ndng do gelatine va thoi gian trg lang dén
chit luong san pham rugu 6i. Thi nghiém bé tri ngiu
nhién voi hai nhan té 13 ndng d6 gelatine va thoi gian
ling, thi nghiém duoc lp lai 3 1an. Qua trinh ché bién
rugu vang oi duoc thyc hién nhu phén 2.2. Ruou oi
thu duoc tién hanh bo sung gelatin véi néng d6 0,05;
0,15; 0,25 vé6i thoi gian ling 1, 2, 3 tudn. Tong s don
vi thi nghi€m 14 27. Theo doi cac chi tiéu cam quan
va xac dinh do duc cua san phém theo thoi gian thoi
gian b tri.

2.4. Cac phwong phap phan tich va xir Iy két
qua thi nghiém

Céc phuong phap phan tich cac chi ti€u trong thi
nghiém dugc thyc hién nhu sau: phan tich ham luong
chat kho hoa tan (TCVN 4414: 1987); Ham lugng
acid tong s6 (AOAC 964.08); Ham luong dudng khir
(Miller, 1959); Do pH (pH ké); Po ham lugng con
(TCVN 8008: 2009). B¢ duc (OD) (Brondz, 2016).

Két qua thi nghiém duogc xtr Iy va vé biéu do
bang phan mém Microsoft Excel 2010 (Microsoft
Corporation, USA). S6 liéu thi nghiém duoc xir 1y
thong ké bang phan mém thong ké Minitab 19.

3. Két qua va thao ludn

3.1. Két qua phan tich thanh phin ciia nguyén
liéu 6i

Két qua xac dinh thanh phan nguyén liéu (Bang
1) cho thay ham lugng chat kho hoa tan trong qua 6i
kha cao 8°Brix, rat thich hop cho qua trinh 1én men
ruou, pH dich i, d6 4m va duong trong i la nhiing
yéu t6 can thiét trong qué trinh 1én men rugu.
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Bang 1. Két qua phén tich thanh phan nguyén li¢u 6i

Thanh phin héa hoc Ponvi Ham lugng
Ham luong chit kho hoatan  oBrix 8,00+ 0,12
Ham lugng acid tong sb g/L 0,26 + 0,13
Puong tong % 7,20 0,32
Do 4m % 91,44 + 0,13
pH - 425+031
Vitamin C mg% 50,25 £ 1,24

3.2. Két qua anh hwéng ciia ham lweng chét
khé hoa tan va pH trwée 1én men dén qua trinh
1én men ruou vang oi.

Két qua Bang 2 cho thdy ham luong chat kho
hoa tan cta rugu sau 1én men giam manh so v6i ham
lwong chat kho hoa tan ban diu va ndm trong khoang
tir 7,83 - 13,5%rix. Diéu d6 cho thdy mot luong dudong
l6n da dugc sir dung trong qua trinh 1én men ruou
vang 6i, c6 khoang 10% glucose dugc st dung dé nim
men ting sinh khdi va phan con lai dugc chuyén hoa
thanh ruou va mot s6 san pham phu khac (Larpent,
1991). Khi cting mt gia tri pH, ham luong chat kho
hoa tan ban dau cang cao thi ham lugng chit kho hoa
tan sau 1én men cang cao.

Béng 2 cho thay ham lugng chit kho hoa tan va

pH trudc 1én men anh huong dén ham luong dudng
sOt sau 1én men. Ham lugng chat kho trude 1én men
cang cao thi ham lugng duong sot sau 1én men s&
cao, ham lugng dudng s6t cao nhat & pH 3,5 va thap
nhat & pH 4,5. Tuy nhién néu ham luong chat kho
hoa tan ban dau cao s& anh huong dén hiéu suét 1én
men, duong con sot lai trong ruou nhiéu, két quala
vira lang phi duong, vira 1am cho chat luong rugu
vang x4u di (Hoang, 2020). Khi ciing mot ham luong
chat kho hoa tan, khi pH ¢ 3,5 thi ham lugng duong
sot cao. Do mai trudng pH 3,5 1 qua thap nAm men
sinh trudng va phat trién kém. pH 5,5 kha cao khong
thudn loi cho qua trinh sinh trudng va phat trién dan
dén hiéu suat 1én men giam ham luong duong sot
con lai con nhidu. Vay pH 4,5 1a méi trudng thich
hop cho nim men sinh truéng va phat trién vi ham
luong duong sot thap Theo Luong (2009), trong qua
trinh 1én men, nim men st dung dudng trong diéu
kién ky khi tao thanh ruou ethylic. Sau 1én men rugu,
ham luong duong sot con lai nhidu s& anh hudng
dén mui Vi san phérn, vi duong sot s€ duoc vi khuin
lactic str dung s€ tao thanh acid lactic, [am chua dich
1én men. Mau & 20°Brix, pH 4,5 thi dudng sot con
lai vira du dé tao ra san phém ¢6 d6 con cao, mui vi
san pham hai hoa.

Bing 2. Két qua anh hu’('rng ciia ham luwgng chit khé hoa tan va pH
truée 1én men dén ham lwgng chit khé hoa tan sau len men, ham lwgng dwong sot,
ham lwgng con ciia rugu 6i

Chi tiéu hoa ly

Ham lwong chét kho hoa pH truéc . N
tan ban diu (°Brix) 1én men Ham lwgng chat kho hoa Ham luwgng dwong Ham luwgng con
tan sau lén men (°Brix) sot (%o v/v) (% vIv)
3,5 10,17¢ £0,29 6,12+ 0,02 8,832+ 0,29
18 4,5 10,17¢ +£0,29 6,12+ 0,07 8,83*+ 0,14
5,5 10,00¢ £+ 0,00 6,24°+ 0,12 9,41°+£0,14
3,5 9,00° + 0,00 7,26+ 0,10 9,33*+ 0,14
20 4,5 11,00+ 0,00 5,56+ 0,02 10,25°+£ 0,25
5,5 10,009 + 0,00 6,459+ 0,21 9,834+£0,14
3,5 8,50 £0,50 9,43¢+£0,19 10,837+ 0,29
22 4,5 10,00¢ £ 0,00 6,14°+ 0,06 11,46"+ 0,14
5,5 9,50°+ 0,00 8,16'+ 0,05 10,918+ 0,14
F 18,50 87,81 8,41
P 0,0000 0,0000 0,0005

Chii thich: cdc s6 liéu trong bang la két qua trung binh cia 3 lan Igp lai. Cdc gid tri trong ciing mét cot ¢é s6 mii

giong nhau biéu thi sw khdc biét khéng c6 y nghia thong ké & mirc 5% theo phép thir LSD.
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Puodng 14 co cht ciia qua trinh 16n men nén anh
hudng 16n dén hiéu suat 1én men. Ndm men c6 kha ning
1én men duong thanh rugu, vay nén ham lugng cdn cao
hay thap s& phu thudc vao ham luong chit kho hoa tan
ban dau duoc str dung trong qua trinh 1én men (Luong,
2005). Bang 2 cho thay ham luong con sinh ra & mau
1én men v6i ham lugng chat kho ban dau 1a 20°Brix,
pH 4,5 kha cao (10,25%) va c6 sy khac biét y nghia
thong ké véi cac mau con lai ¢ do tin ciy 95%. Theo
Kayikci & Nelsen (2015) khi ham lugng chat kho hoa
tan qua thip khong du co chat cho nim men hoat dong
nén lam giam hiéu suét 1én men dan dén ham lugng con
thap. Ham lugng chét kho hoa tan qua cao 1am ting ap
suat tham thau va lam mat can bang trang thai sinh ly
ctia nam men 1am cho qué trinh 1én men khong dat hiéu
qua nén ham lugng con khong tang 1én. Két qua o trén
ciing cho thay ham luong chat kho 18 & pH 3,5 va 5,5
ham lugng con sinh ra thip hon so véi pH 4,5. Mau ¢6
ham luong chat kho 20°Brix & pH 3,5 va 5,5 san pham
thu duoc sau 1én men c6 ham luong con ciing thip hon
s0 véi mau c6 pH 4,5 nhung ham luong con lai cao hon
s0 v6i mau ¢ ham lugng chat kho hoa tan 18 va thap
hon so v6i 22°Brix. Do ham lugng chét kho & 20°Brix
lugng dudng cung cap cho ndm men phtt hop va vira du,
nam men hoat dong chuyén hoa dudng voi h1eu Suat cao
nén ham lugng con sinh ra cao hon so véi mau ¢ ham
luong chat kho 18 & cing pH. Két qua thu duoc twong
ddng voi két qua cla céc nghién ctru khac nhu Phan
va cs. (2019) v& ruou vang nho xanh dau tim; nghién
clru vé ruQu vang so ri cia Lyva Nguyén (2021) ham
lwong chat kho hoa tan ban dau sir dung cho qué trinh
1én men ciing 14 20°Brix. Nghién ctru ctia Nguyén va
cs. (2013) vé rugu vang khom hay rugu vang xoai ciia
Nguyén va cs. (2011) cho thay pH 4,5 1 phii hgp nhat
cho san xuat rugu vang.

Két qua nghién ctru ciia Nguyén va cs. (2023)
cho thay pH 1a mét yéu té quan trong anh huong dén
kha nang 1én men, chat lugng san pham va kha niang
tap nhiém ctia cac vi sinh vat trong qué trinh 1én men.
Sy hoat dong ctia ndm men trong qua trinh 1én men
ky khi sinh ra CO, va mdt s6 acid hiru co lam giam
pH cua dich phéi che ban dau (Lu:ong, 2009). Theo
Nguyén va cs. (2014) mot sb nAm men st dung acid
acetic 1am co chat dinh dudng vi vay trong qua trinh
1én men luong acid bay hoi tao thanh trong giai doan
dau c6 xu hucrng giam dén cho dén giai doan cubi.
Dura vao két qua Hinh 1 ¢6 thé thdy pH va ham luong
chat kho hoa tan ban ddu anh huéng dén ham luong
acid tong s sinh ra trong qué trinh 1én men. Nghiém
thirc ¢6 cung ham lugng chit kho hoa tan, pH 3,5 co
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ham lugng acid cao hon so vdi cac nghiém thire pH
4,5va5,5. Nghi¢m thurc cé cung mdt gia tri pH, ham
luong chat kho hoa tan ban dau khac nhau s& c6 ham
luong acid sinh ra khac nhau. Ham lugng chét kho
hoa tan 18°Brix va 22°Brix ¢6 ham luong acid cao
hon so v&i 20°Brix va c6 su khac biét ¥ nghia théng
ké voi mirc do tin cay 95%.
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pH sau lén men

Ham lrong acid (g/L)

pH trude 1én men
Hinh 1. Anh hwéng ciia ham lugng chét khé hoa tan
va pH truéce 1én men dén pH sau 1én men va ham
lwong acid tong s6 ciia rugu di.

Két qua cam quan ¢ Hinh 2 cho thdy mau rugu
& 20°Brix, c6 diém cam quan cao nhét vé d6 trong
va mau sic, mui va vi va khac biét y nghia thong ké
s0 v6i mau 18°Brix va 22°Brix ¢ d tin cay 95%. Vé
chi tiéu do trong va mau sdc, mau ¢ 20°Brix cho ruou
trong, khong van duc va khong c6 vat thé la. Mau sic
mau rugu & 20°Brix c6 mau vang twoi, con & 22°Brix
c6 mau vang nau, hoi duc. V& mui, vi mau rugu &
20°Brix ¢6 mui thom diu, vi hai hoa, dac trung cua
trai i, co vi ngot cua duong, vi chua nhe cua acid
nén cho diém cam quan cao hon va c6 sy khac biét
¢ y nghia so v6i cac mau rugu & 18°Brix va 22°Brix.
pH 4,5 véi ham lugng chat kho hoa tan 20°Brix diém
cdm quan cao nhét vi thé dugc chon lam nghiém thirc
t6i wru cho thi nghiém tiép theo.
------ D6 trong v mau sic
- = M1

—

Brix 18- pH4.5

Brixsl 8 pH35

Brix22-pH 5.5 4 v

Brix 22 - pH 4.5 Brix 18- pH 55
Brix 22 - pH 3.5 Brix 20- pH 3 5
Brix 20 - pH 5.5 “Brix 20 - pH 4.5

Hinh 2. Anh huéng ciia ham lugng chét kho hoa tan
va pH truéc Ién men dén chat lwgng cam quan cia
san pham rwou oi

3.3. Két qua anh hwong loai men va ty 1€ men
dén qua trinh 1én men ruwou vang di

Nam men Saccharomyces cerevisiae 1a loai
nam men dugc biét dén nhi€u nhat va dugc goi la
nam men cong nghi¢p bdi ndé dugc g dung rong
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rai trong nhiéu linh vuc nhu 1én men ruou vang, bia
va banh mi. Nam men Saccharomyces cerevisiae c6
cac dic tinh tot nhu 1én men nhanh va manh v6i ham
lugng cdn ¢ thé dat dén 16%. Bén canh do, san phém
1én men dat chat lugng vé cam quan t6t, thich hop
cho viéc 1én men rugu vang (Radecka & cs., 2015;
Parapouli & cs., 2020). Hién nay, trén thi truong c6
nhiéu ching ndm men thuwong mai. Tuy nhién, tiy vao
timg loai trai cdy ma hiéu qua 1én men cua céc loai
men s€ khac nhau do d6 viéc chon dugc chung nam
men thich hop 1a diéu rat can thiét vi nguon glong
dong vai trd quan trong ddi v6i su tao thanh con va
chat luong cam quan cua san pham.

Theo Ha (2017) ty 16 nAm men anh hudng truc
tiép dén qua trinh 1én men. Néu ty 1¢ nAm men qua thap,
cac co chit khong dugc 1én men triét dé, duong sé con
lai trong dich 1€én men hodc bi bién d6i anh huong dén
chit lugng san pham. Nguoc lai, ty 1& nAm men quéa
cao, cac co chét trong moi trudng 1én men khong da
cho nidm men, do thoi gian chuyén hoa co chit ngan,
san pham sau 1én men con mui men, anh huong dén
chat luong cam quan. Do d6, khao sat cac chung ndm
men khac nhau nhu Saccharomyces cerevisiae (S.ce)
va Saccharomyces bayanus (S.ba) v6i cac ty 1¢ men
khéc nhau, dé xac dinh ching nim men va ty 1¢ men
pht hop dé 1én men ruou 6i dat chét luong cam quan
t6t va phi hop vai thi hiéu nguoi tiéu dung.

S -

Ham lwong con (% w)

oo e

wrrrs HL duing 36t- men S.ba

e HL ¢ - men 3. 02

dwimg 36t (% V)

sss HL con-men 8. ba

MW AW m N @0

Ién men (brix) va Ham lwong

Ham lwgng chit kho ha tan sau

T [Emen Dg?c:ng (% wiv)
Hinh 3. Anh hu’o’ng ciia loai men va ty 1& men dén
ham luo’ng chéit khé hoa tan sau 1én men, ham lwong
con va ham lwong dlm’ng sot ciia rugu oi

Loai men va ty 1é nAm men bd sung anh hudng
truc tiép dén toc do va hiéu suét cua qua trinh 1én
men. Nhin chung sau khi 1én men ching nim men
Saccharomyces cerevisiae RV002 (S.ce) c6 kha nang
1én men tot hon, ham luong chit kho hoa tan sau 1én
men giam manh va ham luong dudng sot thap 1a do
nam men st dung duong dé tao con vi vay ham luong
con sau 1én men cta chung nam men S.ce cao hon so

v6i chiing ndm men S.ba va cé sy khac biét ¥ nghia
v6i do tin cay 95% (Hinh 3).

Ham luong con & mau bo sung men 0,025% dat
tha"ip nhét, bd sung men 0,075% ham lugng con dat
cao nhat khi str dung men S.ce. Theo Pinh (2014), khi

ty 16 men cang cao thi tbc d6 tao con cang nhanh do
qua trinh chuyén duong thanh rugu dugc thuc hién
nhanh chong, nhung 1én men nhanh qua s€ anh hudng
khong tdt dén sy tao huong cho ruou. Vay nén ty 1€
men 0,025% va 0,075% la khong phu hgp cho san
pham. Két qua hinh 3 cho thay khi ty 1¢ men ting dan
thi ham lugng cdn cang tang va ham luong duong sot
cang giam 6 ca hai loai nam men thir nghiém, nang
luc chuyén hoa dudng thanh rugu ciia cac chung ndm
men thir nghi¢m khac nhau, men S.ce c6 kha nang
sinh c¢6n cao hon men S.ba. Két qua nghién ctru cia
Bui va Nguyén (2021) khi 1én men rugu vang tlr qua
sim vOi men Saccharomyces cerevisiae ham luong
con dat cao nhét 12,8% v/v. Nghién ctu cua Doan
va cs. (2021) trong 1én men rugu vang trai giac st
dung chung Saccharomyces CM3.2 véi ham lugng
con dat 8,95% v/v. Két qua nghién ctru ctia Nguyén
va cs. (2013) trong 1én men ruou vang khom khi st
dung chung nim men Saccharomyces cerevisiac VK1
cho ham lugng con cao 15,3 - 15,95%. Nhu vay, kha
ning dat ham luong con khac nhau tir qua trinh lén
men co thé thay ddi theo ngudn nguyén liéu, ching
nam men va mai truong 1én men (Jackisch, 1985).

Mau bo sung men S.ce 0,025% ham lugng chat
kho hoa tan sau lén men va ham lugng duong sot
con lai nhiéu hon so véi ty I¢ men 0,05% va 0,075%.
Luong men bd sung quéa nhidu xay ra sy canh tranh
chit dinh dudng gay anh huong dén dén sy tao huong
cho ruou dan dén hiéu suét 1én men khéng cao. Men
S.ba khi su dung voi cac ty 1¢ men khac nhau, ham
lugng chat kho hoa tan va ham lugng dudng sot
cao hon so voi men S.ce & cung ty 1é men, diéu nay
dan dén chét lugng cam quan ciia ruou khi 1én men
bang men S.ba khong t6t bang men S.ce. Theo Lé va
Nguyén (2009), khi ty 1é men gidng bd sung cao co
thé s& lam thay doi thanh phan méi truong 1én men
va s€ khong c6 loi cho qua trinh 1én men cling nhu
chét luwong san phém. Lén men rugu 6i véi 0,05% men
S.ce thi rugu c6 ham lugng chat kho sau 1én men va
ham luong dudng sot phit hop, san pham c6 mui dic
trung cua 6i, vi hai hoa, c6 d6 ngot nhe.

e HL acid -men S ce
& 1 ..t HLacid-menS. ba
== pHSLM -men S, ce

"
=

e pH SLM - men 8. ba

H o
e &
RIS

[,
pH sau lén men

Ham lrgng acid (g/L)

Ty lé men igiul':;mg (% wiv)
Hinh 4. Anh huéng cia loai men va ty le men dén pH
sau 1én men va ham lwong acid tong sb ciia rwou 6i
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Ham luong acid tong sb ting din qua cac ty
1€ men ¢ cé hai chung men st dung 1én men. Theo
Lwong (2009), hoat dong ciia nAm men trong qué trinh
1&n men ky khi sinh ra CO, va mot s6 acid hitu co lam
giam pH cua dich 1én men, ty 1¢ 1én men cang cao thi
ham lugng acid sinh ra cang nhiéu, pH sau 1én men
cang giam (Hinh 4). Trong hai loai nAm men duoc
st dung dé 1én men ruou 6i, nAm men S.ce 0,05% c6
kha nang 1én men tot nhat véi ham luong con sau khi
chung cAt dat khé cao v6i 10,16%. Men S.ba cho thz‘iy
kha ning 1én men kém hon thé hién qua ham luong
acid tong sb cao 1am cho vi ctia san phdm c6 vi chua
nhiéu, ngot it khong phtt hop cho san phdm rugu vang
b1 va kho bao quan.

= == Df trong vi man

5. bayanus - t¥

5 0.03

5. bayanus - ty
12 0.05

5. bavanus - t¥

Hinh 5. Anh huéng ciia loai men va ty 1¢ men dén
chit lwong cim quan ciia rgu di

Ruou dugc 1én men voi hai loai men khac nhau
¢6 chat luong cam quan khac nhau. Két qua hinh 5
cho thay diém cam quan cua loai nAm men S.ce va
S.ba bo sung men 0,05% cao hon mau bo sung men

O cac ty 1€ con lai, trong d6 diém cam quan ciia men
S.ce cao hon diém cam quan cta san pham 1én men
turmen S.ba ¢ muc dJ tin céy 95%. Lugng men gidng
0,05% 1a pht hop cho ndm men sinh trudng, phat
trién t6t, qua trinh 1én men phy trong thm gian thich
hop dé tao hwong thom cho rugu vang 6i. Khi luong
men gidng cao (0,075%), thoi gian 1én men ngén,
lam cho san phdm sau 1én men kém thom, do cac
hop chét sinh ra tir qua trinh ty phan 1am dnh huéng
dén chat lwong cam quan cua san pham (Nguyén va
Nguyén, 2007). Ty 1é¢ men giéng thip (0,025%) thi
thoi gian sinh san va phat trién dé dat mat s 1én men
bi kéo dai, khong dam bao tinh kinh té cho qua trinh
lén men (Chilaka & cs., 2010). Tuy nhién loai men
S.ce bd sung 0,05% c6 diém cam quan cao nhét, san
pham v&i mau vang sang va c6 do trong t6t, c6 huong
thom, vi ngot nhe hai hoa.

3.4. Két qua anh hwéng néng dd chit tro
ling gelatin va thoi gian ling dén chit lwrong rugu
vang 0i

Két qua bang 3 cho thay gia tri OD giira cac mau
c¢6 su khac biét thong ké véi nhau va khac biét so véi
mau dbi chimg. Gelatin 1a chat lam trong phii hop cho
viéc xu ly rugu vang. Gelatin mang di¢n tich duong
nén phan mg rat hidu qua voi cac hop chét keo dién
tich am (Roger & cs., 1998). Khi b sung gelatin véi
nong do cang cao va thoi gian cang dai thi d6 duc
ctia san phdm cang giam.

Bing 3. Két qua anh hlr(rng ciia ndng d9 va thoi gian tua gelatin
dén d9 duc va chit lwong cam quan ciia rugu di

Nong d9 gelatin  Thoi gian

Chi tiéu cam quan

(g/) (tudn) D duc (OD) Mau sic va Do trong Mui Vi

1 0,18+ 0,00 2,432+ 0,06 3,60t + 0,06 3,50¢" £ 0,06
0 2 0,16'+ 0,00 2,73+ 0,06 3,768+ 0,06 3,86/ = 0,06
3 0,14" + 0,00 3,00+ 0,10 3,066+ 0,10 3,701+ 0,06
1 0,132+ 0,00 3,404+ 0,10 3,20+ 0,10 3,701+ 0,06
0,05 2 0,12f+ 0,00 3,53+ 0,06 2,834+ 0,15 3,56"+£ 0,10
3 0,11¢+ 0,00 3,76f+ 0,06 2,704 £ 0,12 3,432 £ 0,06
1 0,09¢ = 0,00 3,96¢ + 0,06 2,70 % 0,06 3,16'+ 0,12
0,15 2 0,08 £ 0,00 426+ 0,06 2,66 = 0,06 3,00°+ 0,06
3 0,07° = 0,00 426+ 0,06 2,56°+ 0,10 2,86+ 0,00
1 0,08°+ 0,00 4,13"+ 0,06 2,40° £ 0,06 2,56°+ 0,10
0,25 2 0,06*+ 0,00 4,53+ 0,06 2,36+ 0,15 2,33+ 0,06
3 0,06*+ 0,00 4,400 £0,10 2,132+ 0,10 2,032+ 0,10

F 34,53 6,69 8,062 15,88

P 0,0000 0,0003 0,0000 0,0000

Chii thich: cdc s6 liéu trong bang la két qua trung binh cia 3 lan lap lai. Cac gid tri trong ciing mot cét cé s6 mil

giong nhau biéu thi sy khéc biét khéng cé ¥ nghia thong ké 6 mirc 5% theo phép thir LSD.
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Bang 3 cho thiy miu ruou khong bd sung
gelatin theo thoi gian d§ duc cia rugu cling giam.
Tuy nhién, cac mau ruou c6 bd sung gelatin ndng
do tang dan thi d6 duc co su giam dang ké so véi
mau ruou khong b sung gelatin. Rugu bo sung
gelatin 0,25 g/L thi tir luc bit dau 1am trong dén
tuan 2 c6 su khac biét dang ké vé do duc thé hién
qua gia tri OD giam tir 0,08 xudng 0,06, dén tuin
thtr 3 thi d6 duc ctia mau khong giam thé hién qua
gia trj OD khong c6 su khac biét thong ké gitra mau
tuan 2 va tuan 3.

Béng 3 cho thay thoi gian ling trong ciing anh
hudng rat 1on dén qua trinh lang thé hién ¢ gid tri
OD giam dan. Nong do gelatin bo sung cang cao va
thoi gian ling trong rugu cang lau thi san pham c6
d6 dyc cang giam. Két qua nghién ctru cho thay khi
sir dung chét tro ling gelatin 0,25 g/L sau 2 tudn s&
dam bao hiéu qua lang trong tt nhat thé hién qua chi
s6 OD620 = 0,06 va sy thay doi khong co y nghia khi
thoi gian lang trong kéo dai hon.

Bang 3 cho thiy két qua danh gia cam quan
mau ruou khi bé sung gelatm dé 1am trong anh
huong dén cam quan vé mui va vi ctia san pham.
Do gelatin 1 ¢6 ban chét protein, c6 kha ning s&
loai bo cac hop chit phenol phan tir lvgng cao trong
san pham lam giam di mui thom ctia san pham ruou.
Mit khac, gelatin chi tac dong tot ddi voi céac loai
rugu vang chua nhiéu tannin, tac dong dong hitu
hi¢u trén tannin lam gidm d6 chat cho ruou vang
(Pam & Nguyén, 2009).

4. Két luan va dé xuit/giai phap

Dé tao ra san phém ruou 1én men tir 6i ¢6 chat
lugng t6t nhat thi cac thong s6 anh huong dén qua
trinh 1én men rugu cé vai tro rit quan trong, dic
biét 1a ham luong chit kho hoa tan va pH dich qua
trude 1én men. Bén canh do, chat lugng rugu con
bi anh hudng kha nhiéu boi loai men giéng va ty
1é¢ men gidng bod sung vao dich qua. Rugu vang
61 duoc bd sung chat tro lang 1a gelatin cé thé cai
thién dugc d6 trong dang ké. Két qua nghién ctru
cho thdy ham lugng chat kho 20obrix va pH 4,5
thich hop nhét dé tién hanh 1én men rugu 6i. Loai
men gidng thich hop cho ngudn nguyén liéu 6i 1a
Saccharomyces cerevisiae voi ty 16 men bo sung 1a
0,05% w/v dé tao ra loai ruou co chat lwong cam
quan va dinh dudng t6t nhat. Nong do gelatin dugc
su dung dé 1am trong ruou 6i la 0,25 g/L voi thoi
glan lang trong khong qua 3 tuan cho d¢ trong va
chét lvgng cam quan tt.
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KHAO SAT ANH HUONG CUA TY LE PHOI TRON DAU DUA
(CHIET TACH BANG PHUONG PHAP PONG LANH VA RA PONG)
VA DAU PAU NANH PEN CHAT LUQNG MAYONNAISE

Nguyén Viin Kiét', Nguyén Ngoc Ngan Khanh va Hoang Thi Phuwong Thio
Phong Cong tac chinh tri va Quan ly sinh vién,
Truong Dai hoc Ky thudt - Cong nghé Can Tho, Viét Nam
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Ngay nhan: 27/11/2023; Ngay nhan chinh sura: 14/01/2024; Ngay duyét dang: 07/3/2024

Tém tit

Dau dira dwoc chiét tach bang phirong phdp déng lanh va rd déng cé nhiéu hoat tinh sinh hoc tot cho
sikc khée con nguoi. Nghién civu nay dwoc thue hién nham khdo sat kha ndang phéi trén dau diva (dhege chiét
tach bang phu’()'ng phdp dong lanh va rd dong) véi dau ddu nanh (6 cac ty 1¢ 1:9, 2:8 va 3:7) trong qua
trinh ché bién mayonnazse Chdt lwong ciia mayonnaise dwac danh gida thong qua cac chi tiéu vé do pH,
ham lwong chdt béo, kha ndng khdng oxy héa va chi tiéu vé vi sinh vat. Két qud nghién ciru cho thdy cd ba
mau san pham mayonnaise déu dat chat lwong theo tiéu chudan Viét Nam vé d¢ pH, ham lwong chdt béo va
chi tiéu vé vi sinh vat. Mot phat hién thu vi trong nghién cvuu nay la kha nang khang oxy hoa cua cac mdau
mayonnaise tang dan khi ty 1é dau dira : dau ddu nanh tang dan. Két qua thii vi ndy cho thdy tiém néng ciia
viéc phéi tron va thay thé dau ddu nanh béi dau diva trong cong nghé ché bién mayonnaise nham tang cuwong
kha ning khdng oxy héa cho cac san pham mayonnaise.

Tir khéa: Ché bién, dau dira, dong lanh, mayonnaise, ra dong.
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Trich din: Nguyén, V. K., Nguyén, N. N. K., & Hoang, T. P. T. (2024). Khao sit anh huong cta ty 1¢ phoi tron dau dira (chiét
tach bang phuong phap déng lanh va ra dong) va dau dau nanh dén chat lwong mayonnaise. Tap chi Khoa hoc Dai hoc Dong
Thap, 13(8), 77-86. https://doi.org/10.52714/dthu.13.8.2024.1356.
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INVESTIGATING THE EFFECTS OF RATIO OF COCONUT OIL
MIXING (EXTRACTED BY FROZING AND DEFROSTING)
AND SOYBEAN OIL ON MAYONNAISE QUALITY
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Abstract

Coconut oil with many biological activities good for human health is extracted by chilling and thawing
method. This study was conducted to investigate the ratio of coconut oil mixing extracted by chilling and
thawing method with soybean oil (ratio of 1: 9, 2: 8 and 3: 7 v/v) in processing mayonnaise. The quality of
mayonnaise is evaluated through pH targets, fat content, antioxidant activity and microorganisms. Research
results showed that all three mayonnaise products were of quality under Vietnamese standards for pH, fat
content and microorganisms. An interesting finding in this study is the antioxidant activity of mayonnaise
increasing as ratio of the coconut oil to soybean oil increases gradually.

Keywords. Chilling, coconut oil, extraction, mayonnaise, thawing.

78



Tap chi Khoa hoc Pai hoc Béng Thap, Tap 13, Sb 8, 2024, 77-86

1. Pit van dé

Dau dira c6 thé duoc chiét tach bang phuong phap
gia nhiét (phuong phap truyén théng) hoic phuong
phap khong gia nhiét (L&, 2013). Tuy nhién, dau dira
duoc chiét tach bang phuong phap khong gia nhiét

. (nhu phuong phap nghién - ép - ly tim, phuong phap

* @ong lanh - ri dong, phuong phap 1én men...) sé& 6 gid
tri dinh dudng cao hon do ham luong cac acid béo tu
nhién chura bdo hoa va cac vitamin co trong dau hau
nhu khong bi anh hudng (Raghavendra & Raghavarao,
2010; Nguyén & cs.,2016; Phan & cs., 2022). Déu dira
dugc san xuét theo phuong phap nay rat giau cac acid
béo, khoang chat, vitamin va cac chat chong oxy hoa
tu nhién, dong thoi ciing khong chira cac hop chét doc
hai sinh ra do qua trinh gia nhiét nén hoan toan c6 thé
str dung trong cac loai thuc phdm (Tran, 2011). Thanh
phan chinh ciia dau dira 13 acid lauric c6 tinh khang
khuén cao. Khi vao co thé, acid lauric bién thanh hop
chit monolaurin ¢6 tac dung chéng virus ¢ 16p vo lipid
nhu SARS, HIV (Tran, 2011). Cac chit béo c6 mach
carbon trung binh trong dau dira c6 cu triic trong tu
nhu chét béo tim thdy trong sita me, gitip ting cudng
strc dé khang cho tré, khang viém, khang khuén tdt,
c6 thé bao vé con nguoi tranh xo vira dong mach va
bénh tim mach (Nguyén & cs., 2016). Vi thé, dau dira
khong gia nhiét 1a mot san pham duge va chudng hién
nay khi phéi tron vao thuc pham.

Mayonnaise 1a mot loai nuée sdt gia vi lanh
voi két cAu dac va giau huong vi, c6 két cAu dang
kem nhe va thudng c6 mau thay doi tir gan tring
sang vang nhat. Loai sot nay thuong dugc dung véi
banh mi sandwich, banh mi kep thit hay duoc tron
chung véi cac loai salad. Tuy thudc vao cach st
dung, s¢ thich cua nguoi tiéu dung ¢ tirng khu vuc
ma sbt mayonnaise c6 su khac nhau vé huong vi
va két cau. Do d0, c¢6 rat nhiéu sy thay doi vé cong
thirc sot mayonnaise trong san xuat (Lé & cs., 2011).
Mayonnaise ¢6 thanh phan chu yéu bao gdm dau thuc
vat (san pham thuong mai khoang 70 - 80%, san pham
lam tai gia dinh c6 thé dén 85%) tring ga, glam an,
tinh bot, gel cellulose va mot s gia vi. C6 thé sir dung
1ong do trimg trong san xuat mayonnaise thuong mai
hay ca 1ong tréng trimg (d¢ tao nhii 6n dinh céu trac
san pham) khi san xuét tai gia. Gidam 1a thanh phan
khong thé thiéu gitp tao vi chua twong ddi cho san
pham nham kich thich vi gidc cuia ngudi ding; dong
thoi gidm cling gop phan tao méi truong acid cho san
phérn (pH tur 3,8 - 4,0) nham ngan chan vi khuén, vi

sinh vat phat trién (Lé & cs., 2011; Mohammed &
cs.,2022). Gia vi nhu mudi, tiéu, mu tat, nudc chanh,
giérn va mot vai loai gia vi khactao nén déc trung
riéng ctia san pham (L&, 2011).

Mayonnaise 1a mot hé keo dugc hinh thanh boi
nhiing giot dau nhii hoa c6 dang hinh cau trong mot
pha nu6c dong nhat. Tinh 6n dinh cta giot ddu dugc
thé hién chu yéu nho hoat dong nhii hoa cua cac vi
hat hinh thanh tir cac thanh phan phosphoprotein
va lipoprotein ty trong thap c6 trong long do trimg
(Laca & cs.. 2010). Thanh phan dau thyc vat dong
vai trd quan trong trong viéc 6n dinh cac dic tinh
cuia mayonnaise nhu d¢ nhdt, két cAu, huong vi va
thoi han st dung (Clements & Demetriades, 1998).
Do d6, dau duge st dung véi ty 1€ rat cao trong san
xuét mayonnaise dé dam bao chat lugng va do on
dinh cuia san pham (Clements & Demetriades, 1998;
Lé, 2013). Mayonnaise c6 lién quan dén cac vin dé
vé strc khoe do ¢ ham lugng cholesterol va chit béo
cao (Lé & cs., 2011). C6 thé thay ddi loai du thuc
vat trong san phdm mayonnaise tir d6 thay d6i mau
sdc va thanh phan dinh dudng ciia san phim. V3 Thi
Y Nguyen (V3, 2013) da nghién ctru quy trlnh san
Xudt mayonnaise giau omega - 3,6,9 tir dau gic va dau
hat cai. Pham Thi Thanh Huong va cong sy (Pham &
cs., 2022) di nghién cru 1am san phdm mayonnaise
danh cho ngudi an chay, it béo tur dich dau van va
dau dira. San phdm mayonnaise c6 bo sung dau dira
dem lai huong vi mdi la cho nguoi ti€u dung va nang
cao gia tri dinh dudng cho san pham sét mayonnaise.
Nhung dé dép tng day du céac chi tiéu vé chét luong
thi phai nghién ctru cho ra nhiing thong so trong ché
bién thich hop nhat dé tao ra san pham tdi wu nhat.
Céc chi tiéu hoa ly dong vai trd quan trong trong
danh gia chat luong dau dira tinh khiét dwoc san xuét
bang phuwong phap khong gia nhiét (Nguyén, 2016).
Theo d6, cac chi sd: dd 4m, chi s xa phong hoa, chi
s6 iod... di dugc phan tich va sir dung dé danh gia
chat lugng ciia dau dira. Tuy nhién, viéc bd sung dau
dira vao san pham mayonnaise chua dugc nghién ciru
nhiéu tai Viét Nam. Do d6, nghién ctru quy trinh lam
sdt mayonnaise c6 bd sung dau dira duoc chiét tich
bang phuong phap dong lanh va rd dong & quy mo
phong thi nghiém la mgt huéng nghién ctru moi, tan
dung dugc cac hop chat co gia tri dinh dudng cao
trong dau dira dua vao sdt mayonnaise, gop phan lam
phong phti thém cho thi trudng st mayonnaise hién
tai va dem lai huong vi méi la cho nguoi ti€u dung.
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2. Phuong phap nghién ciu

2.1. Nguyén li¢u va thiét bi nghién ciru

2.1.1. Nguyén liéu

Dira xiém (Cocos nucifera L.) da kho, nao 1ay
com dua.

Déu dau nanh dugc mua & siéu thi LotteMart, san
pham ctia Cong ty c¢6 phan dau thyc vat Tudng An.

Trung ga ta (Gallus gallus domesticus) da
qua tiét trung ctia Cong ty ¢6 phan thyc pham Vinh
Thanh Dat.

Puong cia Cong ty TNHH mét thanh vién
Pudng TTC Bién Hoa - Dong Nai (99,8% saccharose).

Mudi BASALCO ciia Cong ty c6 phan mubi
Bac Liéu.

Gidm gao 1én men cta Cong ty Ajnomoto Viét
Nam (4,00 g acetic acid / 100 mL).

2.1.2. Thiét bi nghién ciru

Nghién ctu tai Phong thi nghiém Hoa hoc va
Phong thi nghiém Cong nghé thuc pham, Khoa Cong
nghé Sinh Héa - Thyc pham, Truong Dai hoc K¥
thuat - Cong nghé Can Tho. Mot sb thiét bi dugce st
dung trong nghién ctru bao gdm: may ly tam Mikro
220 Hettich (buc), mdy do mau ColorLite sph870
(Pc), may do pH Hanna 2211 (DPic), may lam sbt
mayonnaise Silverson MP45 (Anh), tu lanh am sau
Labtech LLF-402SR (Han Quéc). Cac dung cu duoc
tiét trung boi thiét bi CLG-40L (Nhat Bén).

2.2. Quy trinh ché bién

Quy trinh ché bién sot mayonnaise c6 bo sung
dau dira dugc trinh bay trong Hinh 1.

Com dira nao

Nwéec am

Nhoi, loc

\ 4 A 4

Ba com dura

Dich cé6t dira

Ly tam

Pha nudc

Pha nhii diu

\4

Dong lanh

Kem duwra

\ 4 A4

-Rd dong
-Ly tam

Pha nudce

Pha diu dira

Trung, gia vi

Dau nanh

Giam

v Khudy trén

Sot mayonnaise

Hinh 1. Quy trinh ché bién sot mayonnaise c¢6 bo sung dau dira
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Giai doan 1: Chiét xudt dau dira

Dau dira dugc chiét xuat theo phuwong phap 1am
lanh va ra dong (Elwaseif & cs., 2022) c6 hi€u chinh,
cu thé nhu sau: thém 50 mL nudc vao 100 g dira di
nao, tron déu roi ding may ép lay nudc ¢t dira, nude
c¢bt dira dugc ly tim 6000 vong/phut trong 30 phut
dé hdn hop tach 16p, tach 14y 16p kem dira & trén va
lam lanh & nhiét d6 -10°C trong 120 pht, sau do tién
hanh rd dong, chd cho hon hop tach 16p trong 120
phut rdi ly tam, loai bo tap chat ¢ 16p dudi, thu dugce
dau dira ¢ 16p trén.

Giai doan 2: Ché bién san pham mayonnaise
tir dau dira

Qué trinh ché bién san phdm mayonnaise tir dau
dura dugc thyc hién theo phuong phép do Lé Van
Viét Man (L&, 2013) dé xuét va c6 hiéu chinh, cu
thé nhu sau: phéi tron 1ong d6 trimg (30 g), duong
(15 g), mudi (2 g), acid citric (0,375 g) dén khi duoc
hdn hop ddng nhat, sau d6 cho tir tir hdn hop gdbm
dau dira va dau d4u nanh theo ty 16 xac dinh (1:9, 2:8
va 3:7) vao, khudy lién tuc bang may san xuat sot
mayonnaise (Silverson) cho dén khi dau tan hét thi
cho gidm vao theo ti 1¢ xac dinh 4%, khudy thém 5
phut dugc sdt mayonnaise. S6t mayonnaise duoc bao
quan noi thoang mat & nhi¢t do 5 - 10°C trong chai
thity tinh sAm mau, tranh anh ning truc tiép.

2.3. Phuwong phap phén tich

2.3.1. Phwong phap danh gia cam quan

Cam quan vé mau, mui va vi cua dau dira va
san pham mayonnaise dugc danh gia boi hoi dong
cam quan c6 10 ngudi gdm 5 nir va 5 nam, trong do
tudi tir 22 dén 30 tudi, 1a nhitng nguoi tham gia tinh
nguyén tai Khoa Cong ngh¢ Sinh Hoa - Thuc pham,
Truong Pai hoc Ky thudt - Cong nghé Can Tho. Mdi
mau 3 g duoc trinh bay trong dia thuy tinh mau tring
cho céac thanh vién va dugc ma hoa. Sau khi quan sat
mau sic va hinh thirc bén ngoai cta cic mau, thanh
vién danh gia duoc hudng dan cach ném thir dau dira
va san pham mayonnaise va danh gia cac thugc tinh
khac (mui, vi) va kha ning chdp nhan tong thé bang
cach str dung thang do khodai cam 5,00 diém. Thu tu
cdc miu la ngau nhién va cac mau dugc phan tich
trong ba lan.

Thang diém danh gia cam quan dau dira: Dya
theo tiéu chuan cam quan ctia dau dira dugc mo ta

trong Tiéu chudn Viét Nam TCVN 7597:2018 c6
hi¢u chinh, diém danh gia cdm quan dau dua duoc
xay dyng nhu ¢ Bang 1.
Bing 1. Thang diém danh gii caim quan
cua dau dira

Chi tieu Diém
5 Diu dira khong mau, trong sudt,
khong c6 mau la

Co sé danh gia

4 Dau dira mau trang trong
Mau sic 3 Mau trong sudt ¢6 anh vang

2 Mau vang nhat
1 Mau tréng duc hoac vang sam
0  LAn mau sic khac
5 Mui dau dira thom déc trung
4 Khéng c6 mui dau dira

M 3 Mui d'?lu dira nhat hon
2 Mui dau dura hoi nong
1 Mui dau ndng nic
0 Mui la, 61 chua
5 Dau dira ¢6 vi béo dic trung,

khong chua
4 DAu dira ¢6 vi béo nhe, khong chua
Vi 3 Daudira c6 vi béo nhe, hoi chua

2 Déu dira c6 vi hoi chua
1 Dau dira c6 vi chua
0 Dau dira ¢6 vi la

Béng 2. Thang diém danh gia cim quan cta san
pham mayonnaise

Chi tiéu Diém
5 Mau tring dong déu, dic trung cho
san pham

Co sé danh gia

4 Méu Vé{ng kem, nhat, tuong doi
) dong déu
Mau sdc Mau vang nhat, kém dong déu
Mau vang, khong dong déu
Mau vang dam, khong déu

Lan mau sac khac

nh| o~ N W

Mui thgm hai hoa dac trung cia
san pham

Mui kém hai hoa hon

Mui Mui gidm, trimg hodc dau hoi nong
Mui gidm, trimg hodc diu ndng

Mui trimg qué tanh, gidm qué ndng

S = N W A

Co mui vi la
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5 Vi ngot, man, chua, béo hai hoa
dac trung cua san pham

4 Vi ngot, man, chua béo tuong déi

hai hoa

Hoi chua, hoi ngot hodc it chua,

it ngot

Qua chua hodc qua ngot

Vi nhat nh&o, khong c6 vi dac trung

Vila

wn | o = N

San pham sanh min, dong nhat
khong tach pha
4 San phdm sanh min twong ddi,
khong tach pha

W

Chu triic San pham it min, tach it dau

2 Sét twong dbi 1ong, khong min,
tach dau

1 S6t long, tach nhiéu dau

0 Hon hop 16ng khong dong nhét

Thang diém ddnh gid cam quan san pham mayonnaise.
Dua theo tiéu chudn cam quan cia mayonnaise
dugc mo ta trong Tiéu chuan Viét Nam TCVN
8739:2011 (B9 Khoa hoc va Cong ngh¢, 2011a) cod
hi€u chinh, thang diém danh gia cam quan san pham
mayonnaise dugc xay dung nhu ¢ Bang 2.
2.3.2. Phuwong phdp xdc dinh ty trong, dé dam,
chi s6 xa phong hoa va chi so khuc xg cua dau dira
Phuong phap xdc dinh ty trong: Dung binh do
ty trong va tinh todn két qua theo cong thurc:
P1 - P
PZ - P
V6iP, P, P, 1an lugt la khéi lugng ty khéi ké, ty
khoi ke chira day dau dira va ty khoi ke chira day nude.

Ty trong d =

Phurong phdp xdc dinh dé am theo Tiéu chudn
Viet Nam TCVN 6120:2018: Can 5,00 g nguyén li¢u
dem vao ti say ¢ nhiét d9 105°C trong 120 phut, sau
d6 lam ngudi trong binh hit am, can lai khoi luong;
lap lai thi nghiém dén khi khéi luong khong thay
doi thi durng qué trinh (B6 Khoa hoc va Cong nghg,
2021). Tinh toan két qua:
M~ 100

my

b6 dm (%) =

m: Khéi luong thuc pham trude khi sy (g)

m,: Khéi lwong thue pham sau khi sdy (g)

Chi 50 khiic xa: Pugc do bang khuc xa ké Abbe
AR2008-A4 (Drrc).
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Phirong phdp xdc dinh chi sé xa phong héa ciia
dau dira: Can 2,00 g mau thir cho vao binh nén. Ding
pipette ldy 25 mL dung dich KOH 0,50 M trong
ethanol cho vao mau thir va mot it cht trg séi. Noi
bd sinh han va4i binh, dun hoan Iuu trong thoi gian
60 phut. Cho thém vao dung dich dang néng vai giot
phenolphtalein va chuan d6 v&i acid chlohydric cho
dén khi mau hong ctia chit chi thi bién mat. Tién hanh
phép thir tring twong tu nhung bd qua phan mau thir.
Tinh toan két qua:

(Vo —V;).C.56
m

A\ Thé tich cta dung djch acid chlohydric 0,50
M da st dung cho phép thur trang (mL).

Vi Thé tich cta dung dich acid chlohydric di
st dung cho phép xac dinh (mL).

Chi s6 xa phong hoa =

C: Nong do cua dung dich acid chlohydric
(C=0.50 M).

m: Khéi lugng ctia phan mau thir (g)

2.3.3. Phuwong phap xdc dinh pH, ham luong
chdt béo, dé nhot va kha ning khdng oxy héa cia
mayonnaise

Xdc dinh pH: Dung may do pH Hanna 2211 (BPc).

Xdc dinh ham lwong chdt béo: Ham lugng
chit béo duoc xac dinh theo Tiéu chuin Viét Nam
8590:2011 (Bd Khoa hoc va Cong nghé, 2011b),
cach thuc hién nhu sau: Can 4 -6 g mau thir cho
vao ong ly tam kin, ghi lai khdi lugng. Cho 20 mL
n-hexane va phén mau thtr vao éng ly tdm, van chat
nap ong. Tron luong chira trong dng ly tim da day
kin bang may tron vortex cho dén khi miu thir hoan
tan hét. Pem ly tim ong d4 day kin cho dén khi thu
dugc pha dung méi chiét trong. Diing pipette chuyén
hét pha dung méi chiét sang binh thu nhéan chat béo.
Tiép tuc 1ap lai 2 1an chiét twong tu voi thé tich dung
moéi déu 12 10 mL, vin nip ong ly tim, tron bang
vortex va tién hanh ly tim. Cho pha dung méi chiét
vao dich chiét truéc d6 dung trong binh thu nhan
chit béo. it binh thu nhan chat béo 1én bép dun
30 phut ¢ 102°C. Lam ngudi va can lai khéi lugng,
lap lai qua trinh dun va can lai khéi luong dén khi
chénh léch khong qua 1 mg. Ghi lai khdi lugng va
tinh toan két qua.

Ham lwgng chit béo trong mau
_ (m; —my) — (m3 —my)
= -

x100%
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m;: Khéi luong cua phﬁn mau thir (2).
oomg Khdi lwong cia binh thu nhan chat béo va
chat chiét duoc (g).
~m,: Khoi lugng ctia binh thu nhan chat béo da
chuan bi (g).

m,: Khbi lugng cﬁ:a binh thl} nhafu} chét béo
st dung cho phép thir trang va chat chi€t xac dinh
duoc ().

m,;: Khdi lwong 01:1a binh thu nhén chét béo st
dung trong phép thu trang (g).

Phuong phap xac dinh dé nhot: PO nhét cla
mau duoc xac dinh b?mg nhét ké Brookfield DV-E
Viscometer. Mau dugc chuén bj trong cdc thuy tinh
100 mL va do & nhiét d¢ phong 25+2°C. Gia tri do
nhét duge ghi nhan tai thoi diém 10 gidy ké tir lac
bit déu do.

Phuwong phap khao sat kha nang khang oxy
héa: Kha nang khang oxy hoa ctia cac mau san pham
duoc xac dinh theo phuong phap do Tu va Tawata
(Tu & Tawata, 2015) dé xuat. Cac chit khang oxy
héa c6 kha nang trung hoa gbc DPPH ty do tao
thanh san pham khir DPPH-H, dung dich phan mg
s& chuyén tir mau tim sang mau vang cam, lam giam
d6 hip thu quang cta dung dich. Hoa tan 1,00 mg
mau bang 50 mL methanol. Dung dich mau va dung
dich chit chuin déi ching (vitamin C) dugc phan
loang ¢ cac né)ng d0 khac nhau (25, 50, 75, 100, 125
mg/mL). Dung dich DPPH 0,50 mg/mL dugc pha
trong methanol. Ly 0,50 mL dung dich mau, thém
vao 3 mL methanol va 1,00 mL DPPD 0,5 mg/mL,
lic déu hdn hop rdi dé yén 60 phut trong bong ti.
D hap thy mau cua dung dich sau phan tmg duoc
do & budce song 517 nm 6 nhiét d6 phong. Kha nang
khang oxy hoa duoc xac dinh boi phan trim quét
gbc tu do (phan tram trc ché):

SC%=(0OD,;,, - OD . )/(OD,; ) (%).

2.4. Phwong phap phan tich chi tiéu vi sinh vat

tring mau

MAu mayonnaise (10 g) dugc chuan bi va bao
quan trong chai thiy tinh sim mau, day kin va gui
dén Trung tdm phan tich trong cting ngay. Két qua
phén tich dugc nhan sau 5 ngay tir ngy guri mau.

San pham mayonnaise duoc kiém tra chi tiéu vi
sinh (salmonella spp, tong s6 vi sinh vat hiéu khi) tai
Trung tim k¥ thuat, tiéu chuan do luong chét luong
Can Tho ngay 19/05/2022.

2.5. Phwong phap xir 1y s6 liéu
~ Ketqua cac thi nghiém la két qua trung binh ba
léq lap !ai. Két qua cac thi nghiém dugc xur ly bang
phan mém Microsoft Excel 2019.
3. Két qua va thao luin
3.1. Két qua chiét xuit diu dira

3.1.1. Két qua danh gic cam quan

Hinh 2. DAu dira chiét xuit bing phwong phap
lam lanh va ra dong

Dau dira nguyén chét 1a chat 16ng, hoi sanh,
khong mau, c6 mui thom nhe va dic trung, vi béo tu
nhién dic trung va khong c6 vi chua (Nguyén & cs.,
2015; Raghavendra & cs., 2010). Két qua danh gia
cam quan cua dau dira trong nghién ctru (Hinh 2) cho
théy diém trung binh vé mau sdc, mui va vi lan luot 1a
4,80; 5,00 va 4,80 (Bang 3). Dau dira thu duoc khong
mau, trong sudt, khong c6 mau la; c6 mui thom dac
trung; déng thoi dau dira thu duoc cling c6 vi béo dac
trung va khong chua.

Bing 3. Piém danh gia cim quan ciia diu dira

Danh gia cim quan
Mui Vi
5,00 4,80

Dau dira

Mau sic
4,80

biém cam quan

3.1.2. Ty trong, do dm chi s6 xa phong héa va
hiéu sudt thu hoi dau dira

Chi ti€u hoa 1y 1a mot trong cac chi tiéu quan
trong giup phan biét dau dira voi céc loai thue vat
khéc. Két qua xac dinh ty trong, do am, chi s6 xa
phong hoa va chi s6 khiic xa ctia dau dira thu dugc
trong nghién ctru nay lan luot1a 0,91; 0,08%; 255,75
va 1,46 (Bang 4). Theo d6, dau dira thu duoc c6 ty
trong twong duong; c6 d6 4m 16n hon; cé chi s6
xa phong hoa 16n hon va ¢ chi sé khiic xa tuong
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duong voi két qua trong nghién ctru cia Anh va
cong su (2015). Cac két qua nay ciing phu hop véi
tiéu chuan vé dau dira nguyén chat (virgin coconut
oil - VCO) cua Hiép hoi dira Chau A - Thai Binh
Duong (APCC).
Bing 4. Két qua xac dinh ty trong, do 4m,
chi s6 xa phong ciia diu dira

Ty Poam Chiséxa Chisd

trong (%) phong héa khic xa
Dau dira
(trong nghién 0,91 0,08 255,75 1,46
cliru nay)
Déu dira
(theo Anhet 0,92 0,05 250,00 1,45
al., 2015)
Dau dira
VCO (theo %’9912' <0,10 é%%%%_ 1,45
APCC) ’ ’

3.2 Két qua khao sat anh hwong cia ty 18 diu
dira: diu dau nanh dén chit lwrong mayonnaise

3.2.1. Két qua danh gid cam quan

Theo Lé Vian Viét Man (L¢, 2013), long do
trimg dong vai tro 1a chat nhii héa con c6 tac dung tao
mau vang dac trung clla mayonnaise va mayonnaise
c6 mau vang s& d& duoc chip nhian hon mau tring
(Mubhialdin & cs., 2019). Ngoai long do trirng, mau
vang cua mayonnaise dugc cho la bi anh hudng bdi
ty 1¢ thé tich dau dira va diu dau nanh. Theo két qua &
Bang 5, khi tang ty 16 thé tich dau dira va dau dau nanh
(tir 1:9, 2:8 dén 3:7), mau sic cdc mau mayonnaise
tuong ing (M19, M28 va M37) bién ddi tir mau vang
dam sang vang nhat (3,54; 4,10 dén 4,67). Mau M28
(ty 16 dau dira : dau d4u nanh 1a 2 : 8) c6 mau vang
kem, nhat, tuong ddi déng déu va nhan duge sy danh
gi4 cao tir cac thanh vién hoi dong.

Mui ctia mayonnaise chiu anh huéng cua loai
dau thyc vat dugce ding khi ché bién san pham nay
(L&, 2013). G mau M19, san phiam c6 mui dau dau
nanh nhiéu hon; con véi mau M37, san phém co mui
dau dira nhidu hon. Riéng mau M28, san pham c6 su
can bang mui giira hai loai dau, tao nén cam giac dé
chiu va méi lai cho nguoi dung.

Vi ciia mayonnaise dugc quyét dinh béi cac
thanh phﬁn tao nén san phém nay, ddc biét 1a sy hoa
quyén gifra vi chua ciia giam, vi ngot cﬁa duong voi vi
béo ctia dau va trimg (L&, 2013) Cac mau mayonnalse
M19, M28 va M37 ¢6 diém cam quan vé vi 1an luot
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14 4,12; 4,67 va 4,33. Theo d6, cac mau nay déu co
su hai hoa cta vi chua, mén, ngot va vi béo ddc trung
clia san pham mayonaise, trong d6 mau M28 duogc
danh gia cao nhat.

Béang S. Panh gid cim quan

Mayonnaise Mau sic Mui Vi
M19 3,54b 3,67a 4,12a
M28 4,60c 4,75b 4,67b
M37 4,10c 3,25ab 4,33ab

(Trong ciing mét cét, cdc chir cdi khdc nhau biéu
thi khac biét co y nghia cua cac nghiém thirc khdo sat ¢
do tin cay 95%).

Qua cac phan tich danh gia cam quan & trén, co6
thé thay rang mau san pham mayonnalse M28 1a téi
ru nhat. Mau mayonnaise nay c6 két ciu dang kem
nhe, mau vang nhat, mui thom nhe va cé vi chua kém
vi béo nhe, kha phu hop v6i mo ta ciia Man (2013)
(Hinh 3). Mau vang nhat ciia san phdm nay dam hon
so v6i san phim mayonnaise lam tir sita d4u nanh
(Lai, 2015) nhung nhat hon so v&i mayonaise c¢6 bo
sung dau gic (V3, 2013).

Hinh 3. Sian phim mayonnaise (miu M28)

3.2.2. BJ pH, ham lwong chat béo va dé nhot
cua san pham mayonnaise
Bang 6. Panh gia cim quan

San phim Hz‘m: lu’(:)'ng D6 nhét
mayonnaise pH chat béo (mPas)
(%)
M19 3,89a 55,11a 99,32a
M28 3,96b 56,32c 94,11b
M37 4,00c 57,43b 89,35¢

(Trong ciing mét cét, cac chit cdi khac nhau biéu
thi khdc biét co y nghia cua cdc nghiém thirc khao sat o
do tin cdy 95%).
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pH: Mot trong nhitng nguyén liéu lam
mayonnaise 1a gidm nén mayonnaise c6 tinh acid.
Gia tri pH phan anh mtc d¢ acid cua mayonnaise.
Cé4c mAu san phdm mayonnaise trong nghién ciru ny
(M19, M28 va M37) c¢6 gia tri pH trung binh trong
khoang 3,89 - 4,00, gia tri nay la phu hop theo Lé
(2013). Gia tri pH ctia ba mau san phim mayonnaise
khong co su khac biét ¥ nghia thong ké. Theo do, gia
tri pH trung binh ctia cac san pham mayonnaise &
trong khoang 3,60 - 4,20 gitip nang cao hi€u qua trong
viéc ngan chan sy phat trién ctia vi khuén. Béng thot,
theo Muhialdin va cong sy (Muhialdin & cs., 2019),
pH cta mayonnaise nén ¢ pham vi 4,00 hodc dudi
4,00 dé san pham nay khong c¢6 vi khuan Salmonella
v6n hay c6 trong long do trimg.

Ham lugng chit béo: Tiéu chuin Viét Nam
8739:2011, mayonnaise 1a san pham thu duogc
bang cach nhii hoa dau thuc vat trong gidm an véi
long do trimg ga, co bd sung mot sb gia vi khéc.
Trong d6, ham luong chat béo téng s6 khong nho
hon 50%. Két qua khao sat ham lugng chat béo
(Bang 6) cho thay ham lugng chat béo ciia cac miu
mayonnaise lan luot 1a 55,11, 56,32 va 57,43%.
Theo d6, ham luong nay c6 xu hudng ting din
khi ting ty 18 diu dira : dau dau nanh; dong thoi
ham lugng nay cling phu hop véi tidu chuan Viét
Nam 8739 : 2011 vé tiéu chuén danh gia san pham
mayonnaise.

D¢ nhot: Két qua khao sat vé do nhét (Bang
6) cho thdy d6 nhét ctia cic mau mayonnaise M19,
M28 va M37 lan luot 1a 99,32, 94,11 va 89,35.
Theo d6, d6 nhdt ctia miu mayonnaise giam dan
khi ti 1& dau dira : dau dau nanh tang dan. Két
qua nay phu hgp véi nghién clru cia Muhialdin
& cs. (2019). Do nhdt cao 1a can thiét dbi voi
mayonnaise dé ngan chan sy két dinh cta cac giot
dau va ting cudong d6 on dinh cua san pham. Tuy
nhién, d6 nhét cua ca ba mau mayonnaise tuong
d6i thdp. Nguyén nhan c6 thé 1a do mau dugc bao
quan va phan tich ¢ nhiét do phong. Theo Ghoush
& cs. (2008), dd nhét cuia cac mau mayonnaise cao
hon khi duoc xac dinh ¢ nhiét thép trong khi nhiét
d0 cao lam giam d6 nhdt. Ngoai ra, do nhdt cua
cic mau phan tich cia nghién ciru nay déu trong
giéi han phu hop vé d6 nhét cua cac san pham
mayonnaise (Lé & cs., 2011).

3.2.3. Két qua khao sat kha nang khdng oxy hoa
Bang 7. Két qua khio sat kha ning khang oxy hoa

San phim  Khbilwong miu  Phin tram i
mayonnaise phén tich (mg) cheé (%)
M19 500 31,24a
M28 500 36,12b
M37 500 43,28c

(Trong cing mét cét, cac chir cdi khdc nhau biéu
thi khac biét co y nghia cua cac nghiém thirc khdo sat ¢
do tin cdy 95%).

Két qua khao sat kha nang khang oxy héa (Bang
7) cho thiy phan trim tc ché gdc tw do DPPH cua
cac clia cac mau mayonnaise M 19, M28 va M37 lan
luotla 31,24, 36,12 va 43,28. Theo do, phﬁn tram urc
ché gbc ty do DPPH ting dan khi ty 16 diu dira : dau
dau nanh tang dan. Két qua nay phu hop véi cac bao
c4o vé kha nang khang oxy hoa cao ciia dau dira duoc
chiét tach bang phuong phap dong lanh va rd dong
(Tran, 2011; Muhialdin & cs., 2019). Két qua tha vi
nay cho thay tiém ning cta viéc phdi tron va thay thé
dau d4u nanh boi dau dira trong cong nghé ché bién
mayonnaise nham ting cuong kha ning khang oxy
hoa cho cac san pham mayonnaise.

3.4. Két qua phan tich vi sinh

Két qua phan tich vi sinh trén san pham
mayonnaise cta ca ba mau (Bang 8) cho thay san
pham mayonnaise dat yéu cau tiéu chudn vé chi tiéu
tong s6 vi sinh vat hiéu khi va ham lugng salmonella
spp theo quy dinh cta Tiéu chuan Viét Nam (TCVN
8739:2011) (B9 Khoa hoc va Cong nghg, 2011a).

Bing 8. Két qua phén tich vi sinh trén
san pham mayonnaise

Chi tiéu kiém tra DO:“ Gidi lfan Ke}
vi quy dinh qua
Salmonella spp, ) Khong Khoéng
trong 25 g san pham duoc co co
Téng sb vi sinh vat Khong lé6n ~ Khong
hiéu khi CFUE o 103 c6

(Ghi chu: CFU, colony forming unit, don vi hinh
thanh khudn lac).

4. Két luan

Mot phat hién thu vi trong nghién ctru nay la
kha ning khang oxy héa clia cAc mau mayonnaise
tang dan khi ty 1€ dau dua (dugc chiét tdch bang
phuong phap dong lanh va ra dong) véi dau dau
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nanh ting dan, trong khi cac chi tidu vé danh gia

cam quan, vé do pH, ham lugng chit béo va chi tiéu

vé vi sinh vét ciia san pham van dam béo theo tiéu
chuan Viét Nam. Két qua nay cho‘théy tiém ning
trong viéc ché bién ra cac san pham mayonnaise
c¢6 hoat tinh khang oxy hoéa cao, tét cho sirc khoe
con nguoi.
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KHAO SAT KHA NANG XU LY METHYLENE BLUE
CUA VAT LIEU NANO SILICA CAU TRUC RONG
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Toém tit
) Vit liéu nano silica cau tric rong (HMSN) da de.o’c tong hop thanh cong tit" nguon ’nguyén li'éu tro trdu.
Keét qua phan tich FTIR, XRD, TEM va BET ,cho thay, HMS]Y co dang hinh cau va cau truc f’éng vé‘i kich
thude hat trung binh lc‘z~ 200 nm, la vat liéu xop co dién tz'f:h bé mat vat liéu 635, 78rm2.g—1, the tich 1o 0,128
cm3.g-1, dwong kinh [0 trung binh 5,20 nm. ){RD cho thay sw hién dién va bd{z chat vo dinh hinh cua silica.
Vat liéu HMSN thu dwoc co kha nang xir Iy tot Methylene blue, dung lwong hap phu MB cua vat lieu HMSN
dat murc t0i da la 30,21 mg/g.

Tir khéa: HMSN, methylene blue, tro trdu, xir Iy.
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Abstract

Hollow mesoporous silica nanoparticles (HMSN) materials were synthesized using the rice husk. The
HMSN samples were performed with X ray diffraction (XRD), FTIR, SEM, TEM and nitrogen adsorption
(BET). The analysis results indicated that HMSN had hollow spherical shape structures with the surface
area of 635.78 m?/g, pore volume of 0.128 cm®/g and pore size of 5.20 nm. XRD showed the presence and
amorphous nature of silica. The obtained HMSNs exhibited good ability to adsorb methylene blue, and the
maximum adsorption capacity reached 30.2146 mg/g.

Keywords: HMSN, methylene blue, rice ash, treatment.
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1. Mé diu

Methylene blue (MB) 12 mét hop chat nhudém
thuong duoc sir dung trong nhidu nganh cong nghiép
nhu dét may, y té, va hoa sinh. Tuy nhién, khi thai
ra moi truong, methylene blue c6 thé gay hai cho hé
sinh thai va stc khoe con nguoi. MB c6 kha nang
lam 6 nhiém ngudn nudc, giam kha ning quang
hop cua thuc vat thuy sinh, va gdy ra cac van dé vé
ho6 hap va di tng ddi voi con nguoi. Do d6, viée xir
1y methylene blue trong nudc thai 1a v cling can
thiét dé bao vé moi trudng va stc khoe cong dong.
Céac phuong phap xir Iy methylene blue phd bién
bao gdm: Phuong phap hap phu, phuong phap oxi
hoa, phuong phap sinh hoc va phuong phap xtc
tac quang. Trong d6, phuong phap hap phu la mot
phuong phap hiéu qua va kinh té trong viéc loai bo
MB. Cac vat liéu hép phu thuong dugc st dung bao
gém than hoat tinh (Benhachem & cs., 2019), dat
sét (Phuong & cs., 2023), va cac vat li€u c6 nguén
gbc tu nhién nhu muyn dira (Thanh & cs., 2022), vo
trau (Lan & cs., 2022).

V4t liéu nano silica ciu tric rSng (hollow
mesoporous silica nano particles - HMSN) la mdt
trong nhitng loai vat li¢u duoc téng hop tur chat
ngudn 1a silicon. HMSNs thé hién cac dic diém
céu truc doc dédo duge ing dung trong nhiéu linh
vuc. Thir nhat, su két hop 16 rong bén trong va 16p
v6 mao quan trong cau tric lam cho cac hat HMSN
c6 khéi lugng riéng thap va c6 tinh thdm cao (Wu
& cs., 2013; Chen & cs., 2014). Thu hai, khoang
trong bén trong hat HMSN ¢6 thé dugc dung nhu
noi chira dé tai cac chét xuc tac trong phan g xuc
tac hay lam chat mang nano dé luu trir va phan phdi
thudc cho cac Gmg dung y sinh sau khi dugc bién
tinh 1am bén bé mat (Nguyen &cs., 2020). Thir ba,
16p vo véi do day kich thude nano rat thuan loi dé
chuyén luong chit phan ung va san pham ra/vao
16 rdng, cha yéu cho cac pha l6ng, hay mang va
phéng thich thudc hodc van chuyén cic phan tir
khac. Dic biét, khi 6ng mao quan trén 16p vo ngin
hon nhiéu thi sy khuéch tan tro nén it quan trong,
bé mat bén trong 16p vo dugc st dung hi¢u qua hon
khi cac hat HMSN duoc dung nhu chit hd trg xac
tac (Kuwahara & cs., 2019).

Céc khoang tréng bén trong ciia hat nano rong
thuong co thé duoc ché tao bang cach sir dung cac
khung mém nhu giot nhii trong (Nguyén & cs., 2014),
micell chat hoat dong bé mat (Kim & cs., 1998) va
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khuoén polymer (Zhang & cs., 2002); va su dung cac
mau cimg nhu hat polymer (Vu & cs., 2021), silica
(Nguyen & cs., 2019) va carbon (Titirici & cs., 2000).
Va 16p vo bén ngoai duoc tao thanh tir hai thanh phan
1a chét tién than silica va chét hoat dong bé mat. Chat
tién than silica thuong dugc str dung 1a Tetraethyl
orthosilicate (TEOS) hodc Tetramethyl orthosilicate
(TMOS) trong khi d6 c6 hai chit hoat dong bé mat
thuong dung 1a Cetyltrimethylamnonium bromide
(CTAB) va Octadecyltrimethoxysilane (C18TMS)
(Fang & cs., 2011; Chen & cs., 2010). Céc chit tién
than silicon va cac chit hoat dong bé mat trén déu 1a
nhirng hoa chét dét tién do do khong c6 loi vé mat
kinh té. Vi vay trong nghién ctru nay ching t6i tip
trung vao viéc sir dung ngudn tién chét silicon tir cac
phé phém ndng nghiép 1a tro triu dé ha chi phi téng
hop ddng thoi ciing gop phan dua them g1a1 phap
nang cao gia trj cta phé pham trau va tro trau. Co s&
dé chting t6i lya chon ngudn tro tréu 13 vi ham luong
Si02 chiém tir 85 dén 95 % vé khdi luong. Pay ciing
la nguén silica ma da dugc nhiéu nha khoa hoc sir
dung dé téng hop cac loai vat liéu silica nhu SBA-
15 (Quach & cs., 2020), nano SiO, (L€ & cs., 2015;
Nguyén & cs., 2014).

Trong nghién clru nay, vat liéu mao quan
HMSNs duoc tong hop bang ngudn silica thu duoc
tir tro trau va khung mén 1a Pluronic 123 (EEO20-
PPO70-PEO20), Mn = 5800 g/mol.

2. Thyc nghiém

2.1. Thiét bi, dung cu, héa chit.

Trong nghién ctru nay, tac gia van dung cac
thiét bi hién dai dé xc dinh céc dic tinh cua vat lidu
téng hop dugc nhu: may do FT-IR, may do UV-Vis,
méy do TEM, X-ray va thiét bj do do hap phu va giai
hap nitrogen... Mot s6 hoa chit co ban nhu NaOH
(99,5%, hoa chat tinh khiét), NH3, C,H.OH (99,5%,
hoa chat tinh khiét), Pluronic 123 (99,5%, héa chat
tinh khiét), Methylene blue (99,5%, hoa chat tinh
khiét) dugc cung cap boi Aldrich.

2.2. Phwong phép tong hop vat liéu

Tro tru duoc thu gom & 10 gach Minh Trang,
TP. Cao Lénh, tinh Pdng Thap Tro duoc sang dé
loai bo dat, cat, d4 va cac chat ban, ngdm trong 150ml
dung dich NaOH 3M, khudy tir gia nhiét 110°C trong
3 gi0. Sau do, loc br:ing than hoat tinh thu dugc dung
dich trong sudt (dung dich A)

P123 dugc hoa tan trong dung dich NH,,
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C,H,OH va nuéc cét tao dung dich trong sudt (dung
dich B). P123 trong dung dich B hinh thanh cac
micelle hinh ciu trong diéu kiéu base va hd tro cua
dung moi ethanol. Nho tir tu dung dich A vao dung
dich B dé tao két tua. Toan bd hdn hop dugc dua vao
binh thuy tinh nut kin, u nhiét & 105°C trong 24 gid
dé tao gel. Gel dugc rira sach bang nudc cat dén trung
tinh, sy qua dém & nhiét d6 105°C va nung tir nhiét
d6 phong dén 500°C, tbc d6 nung 10°C/phut trong
khong khi va thoi gian nung 3h.

Pac tinh cua vat li€éu nano silica rSng duoc xac
dinh bang cac phuong phap do TEM, FT-IR, X-ray
va hép phu va giai hp nitrogen.

2.3. Phuong phip hip phu methylene blue
cuia vat liéu HMSN

Tién hanh thi nghiém can 0,1 gam vat li¢u nano
silica 16 rdng, cho vao binh tam giac 250 mL, cho
100 mL dung dich methylene blue vao binh. Sau do,
khudy déu trén may khuéy tir && qua trinh hap phu
xay ra va trich dung dich dé do nong d6 MB bang
may do UV-Vis. Nghién ctru nay khao sat dung luong
hap phu (mg/g) va hiéu suat hap phu (%) Methylene
blue cta vat liéu HMSNs qua céac yéu td thoi gian,
nong do MB, khéi lwong HMSNSs, nhiét do hap phu
va tbe do khudy.
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Trong do: qla dung luong hap phu (mg/ g) C,la
ndng d6 MB trudc khi hap phu (mg/L) C lanong do
MB sau khi hap phu (mg/L); V 14 thé tich dung dich
hap phu (mL) va m 1a khdi luong chét hip phu (g).

3. Két qua va thao luan

3.1. Pic tinh cia vat liéu HMSN

Vat lieu HMSN dugc do phd hong ngoai bang
thiét bi quang pho FTIR - 84008 Shimadzu, v&i chat
nén KBr. Két qua do mau hong ngoai (FT-IR) cia
mau vat liéu SBA-15 trude va sau khi nung dugc
thé hién trong Hinh 1(A). Két qua do FTIR cua mau
HMSN cho théy trong phd ctia mau vat lisu HMSNs
c6 su dao dong trong viung 890 cm™, 990 cm! va
1090 cm! 1a cua cac lién két Si-O-Si. Su hién dién
cta lién két O-H trong nhom Si-OH duogc thé hién
trong viing 3470 cm™'. Mau truéc nung cho thiy dao
dong tai 2950 cm' 1a cua lién két C-H trong P123,
sau khi nung lién két C-H tai dao dong 2850 cm™! bi
mét di (Nguyen & cs., 2019; Quach & cs., 2020).
Diéu nay cho thay da loai bo thanh cong P123 bang
phuong phap nung tai 500°C trong 3h.
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Hinh 1. Ph6 FTIR ciia vat liéu HMSM truée va sau nung (A) va nhiéu xa tia X (B)

Vat liéu HMSM dugc do XRD goc 16n bang
thiét bj Bruker D2 phaser khoang do 2 tir 10-80°,
toc do quét 1a 0,02; str dung ngudn birc xa Cu K,
1,54 A. Két qua do mau nhiéu xa tia X (XRD) cua
mau cua vat liéu HMSN duoc trinh bay trong Hinh
1(B). Gian d6 goc rong nhiéu xa tia X ctia mau
HMSNSs cho théy vat liéu c6 ham lugng silic cao
v6i cdu trac vo dinh hinh chu yéu do nhiéu va cé
nén rong. Piém cuc dai tai 20 véi 22,5° 1a nhiéu

xa cua tinh thé silic (Quach & cs., 2020).

Hinh thai cua vat liéu HMSN duoc xac dinh
bang phuong phap hién vi dién tir truyén qua TEM.
Két qua do duoc thé hién trong Hinh 2, v4i dd phong
dai 100k (A) va 200k (B), cho thiy HMSN ¢6 ¢ dang
hinh cau va cdu trac rdng vai kich thudce hat trung
binh 12 200 nm. Pic biét hinh 2A cho thay c6 cac 15
mao quan c6 kich thudt khoang 5 - 6 nm.
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Tién hanh do hép phu va giai hip dang nhiét
N, tai 77 K cua vét ligu HMSN béng thiét bi
Quantachrome Nova 2000e meter. Két qua xac dinh
do xép cua vat lidu nhu sau: dién tich bé mat 1a
635,78 m2.g"', thé tich 15 0,128 cm®.g"!, duong kinh
16 trung binh 5,2 nm (Hinh 3).
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Hinh 3. Pwong ding nhiét hip phu nitrogen
cua vat lieu HMSN

3.2. Két qua hip phu Methylene blue ciia vt
liéu HMSN

3.2.1. Anh huong cua thoi gian dén qud trinh
hdp phu MB

Két qua khao sat anh hudng cua thoi gian tiép
xuc dén dung lwong va hiéu suat xtr Iy MB duoc trinh
bay trong Bang 1 va Hinh 3.

Biing 1. Anh huémg ciia thoi gian tiép xic
den dung lwgng

Hinh 2. Anh TEM ciia vat liéu HMSN: (A) d§ phong dai 100k va (B) dd phéng dai 200k

Thoi Dung lwong (mg/g) bo

gian Iéch
STT t Lin1 Lin2 Lan3 Tl;ul;lg chuin

(phiit) mh(sp)
| 30 2,72 2,72 272 2772 0,0001
2 50 6,17 6,17 6,17 6,17 0,0001
3 70 11,09 11,09 11,09 11,09 0,0002
4 90 11,18 11,18 11,18 11,18 0,0001
5 120 10,21 10,21 10,21 10,21 0,0004
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e 50 nm

Hinh 4 cho thdy dung lwvong hép phu MB ting theo
thoi gian xir 1y, tuy nhién khi thoi gian tang khao sat
tir phut thir 70 dén phut thir 90 thi dung luong ting rat
cham do vat liéu dan dat t6i trang thai can béng. Sau do
dung lugng giam tir phut thir 90 tré di do trong khoang
thoi gian trude vat li€u dat toi trang thai can bé'mg va
ndng do6 MB trong dung dich luc ny thap hon ndng do
MB c¢6 trong chét hap phu dan dén MB trong hat silica
giai phong trd lai din dén nong do MB trong vit liéu
hap phy gidam 1am cho dung lugng hép phu giam. Dung
luong ting nhanh tir luc bat dau phat thir 70 va dat cao
nhat tai phat thir 90 1a 11,18 mg/g va 79,40 % (Bang
1). Tuy nhién, trong khoang thoi gian tir phut 70 dén
phiit 90 dung luong ting khong dang ké so voi phut thir
90 vi vay dé tiét kiém thoi gian nén chon cot mde 1 70
phiit dé 1a diéu kién khao sat cac yéu t6 anh huong khac.
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Hinh 4. Anh huéng cia thoi gian tiép xic
dén dung lugng

3.2.2. Két qua khao sat anh hwéng nong do dén

quy trinh xu Iy MB
Biang 2. Anh hwéng ciia ndng dd tiép xic dén dung
lwong va hiéu suit hap phu MB

(=]

STT N6ng do Dung lwgng Hi¢u suat
(ppm) (mg/g) (%)
1 5,00 3,64 74,00
2 10,00 7,47 74,54
3 15,00 11,09 78,78
4 20,00 12,89 66,09
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Két qua khao sat anh huong ndng do tiép xac
dén dung lugng hap phu va hiéu suat hip phu MB
duoc trinh bay trong Bang 2 va Hinh 5.

Hinh 5 cho thdy dung luong va hiéu suét hip
phu MB ting theo ndng d6 MB ban dau trong dung
dich. Tai nong d6 ban dau ciia MB 1a 20 ppm, mat
du dung lwong hip phu 16n nhit nhung hiéu sudt hip
phu lai giam. Két qua nay pht hop vé mit hiéu suat
do nong d6 ban dau ting dan dén lugng du MB ciing
tang va hiéu suét thap. Do do, 15 ppm la néng d6 ban
dau caa MB cho hiéu qua hap phu t6t nhat va duoc
chon dé khao sat cac yéu té anh huong khac.
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Hinh 5. Anh hwéng ciia nong do MB
dén dung lwong hap phu va hiéu suit hip phu MB
3.2.3. Két qua khao sat anh hwong khoi hrong
chdt ran dén quy trinh xir [y MB
Két qua khao sat anh huong khéi lugng chit ran
tiép xtac dén dung luong va hiéu suat hap phuy MB
dugc trinh bay trong Bang 3 va Hinh 6.
Béang 3. Anh huéng khoi lwgng chat ran
tiép xic dén dung lwong

- Khoilwgng  Dunglwgng  Higu suat
chat ran (g) (mg/g) (%)
1 0,03 11,08 22,26
2 0,05 11,84 39,63
3 0,07 11,97 56,10
4 0,10 12,07 78,45
5 0,15 8,59 86,28

Két qua khao sat tir Hinh 5 cho thiy khi dung
lwong hap phu va hiéu sut hap phu ting khi ting khoi
luong chat hap phu. Tuy nhién, khi ting tir 0,10 g 1én
0,15 g thi hiéu suit tang nhung dung luong lai giam.
Nguyén nhén 14 do khi ting lugng chat hap phu thi
luong chit MB bi hép phu ting do d6 hiéu suét ting,
nhung dung luong hap phu giam 1a do giam luong
tiép cua chat ran voi MB.

Do d6, khdi lugng 0,10 g HMSN duoc Iya chon
dé khao sat cac yéu t6 anh huong khac dén qua trinh
hép phu MB cuia vat liéu HMSNSs.
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Hinh 6. Anh hwéng ciia khoi ll}’(_mg chit hap phu dén
dung lugng va hiéu suat hap phu MB
3.2.4. Két qua khao sat anh hwéng nhiét do dén
quy trinh xu ly MB
Bing 4. Anh huéng nhié't d@’tiép xtic dén dung hrong
va hiéu suat hap phu MB

gpp Nhiétdd  Dungluong  Hiéu suat
(°C)  hap phy (mg/g) hap phy (%)
1 30 19,67 67,29
2 40 21,86 74,77
3 50 24,59 84,11
4 60 26,23 89,72
5 70 22,41 78,78

Két qua khao sat anh hudéng nhiét do tiép xtc
dén dung lugng va hiéu suat xir Iy MB dugc trinh bay
trong Bang 4 va Hinh 7. Hinh 7 cho thdy dung luong
va hiéu suat hip phu MB ting khi nhiét do tang tir
30°C dén 60°C, sau d6 dung luong va hiéu suat hap
phu giam khi ting nhiét d6 hap phy 1én 70°C. Tai nhiét
d6 60°C, HMSN hép phu MB dat hiéu suit 89,72%
va dung luong hip phu cao nhat 14 26,23 mg.g"'. Két
quéa nay 1a do khi nhiét do tang 1a cho MB khuéch tan
va tuong tac tot vao cac 16 mao quan cit HMSNS, tuy
nhién khi nhiét do tang tor 60°C 1én 70°C thi qua trinh
giai hip cia MB ting do khuéch tan manh.
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Hinh 7. Anh huéng cia nhiét dé tiép xic dén dung
lwgng va hi¢u suat hap phu MB
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3.2.5. Két qua khdo sat anh hwéng toc do khudy
dén quy trinh xu Iy xanh Methylene
Két qua khao sat anh hudng toc d6 khudy tiép
xuc dén dung luong va hiéu suat xtr Iy MB duoc trinh
bay trong Bang 5 va Hinh 8.
Biing 5. Anh huémg toc dj khudy tiép xic
dén dung lwong

STT Téc do khudy Dung hrong D§ léch
(rpm) (mg/g) chuan (SD)
1 200 4,10 0,04
2 400 25,68 0,50
3 600 26,23 0,17
4 800 26,78 0,31
5 1100 26,23 0,48

Hinh 8 cho thay dung lwong hip phu MB ting
khi téc d6 khudy tir 200 rpm dén 400 rpm, sau d6 thay
d6i khong dang ké khi tang téc do 1én dén 1100 rpm.
Diéu nay dugc giai thich 1a tbc do khudy ting lam
tang tdc do khuéch tan MB vao HMSNS. Tai tde do
khudy dat 800 rpm, dung lu:orng hép phu MB 1a cuc
dai 26,78 mg/ g khi tdc d6 khuay dat 1100 rpm, dung
luong glarn Didu nay xay ra do toc do khudy qua cao
lam ting téc d6 khuéch tan va tuong tac gitra MB va
silica nhanh chong, dén dén trang thai can bang nhanh
hon va giai phong MB tr¢ lai.
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Hinh 8. Anh huéng cia toc d9 khudy tiép xic
dén dung lugng

4. Két luan

HMSN s di duoc tong hop thanh cong tir tro
trau voi khung mén 1a P123 trong di€u kién base. Két
qua phan tich dac tinh cua vat liéu cho thay HMSN
c6 dang hinh cau va cau trac réng voi kich thude
hat trung binh 1a 200 nm, dién tich bé mit 1a 635,78
m2.g-1, thé tich 15 0,128 cm3.g-1, duong kinh 15
trung binh 5,2 nm.
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Két qua khao sat kha niang hip phu MB cua vt
liéu HMSNSs xéc dinh diéu kién tot nhat dé hap phu
MB véi dung lugng hap phu MB cao nhat 30,21 mg/g
12 0,10 g chat hip phu, nong MB ban dau 15 ppm,
thoi gian hép phu 70 phut, nhiét d6 60 °C va tbe do
khudy 800 rpm.

Lo&i cdm on: Nghién cuu nay dugc tai trg boi
truong Pai hoc Sai Gon thong qua dé tai mi sb
CSB2023-46.
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Tém tit

Bai viét xdy dung cdc hé thirc lwong cho mét t gide ndi tiép dwong tron. Cong thirc cia
Brahmagupta vé tinh dién tich cia tir gidc ngi tiép dwoc gidi thiéu va chwng minh chi tiét. Sau do, chiing
16i xdy dung cdc céng thirc lrong gidc dé tinh cdc goc cua mot tir gidc ngi tiép trong dwong tron nhu cong
thire tinh sin, cong thirc tinh cosin va mot sé cong thike tinh chiéu cao lién quan. Bén canh dé mot sé cong
thirc tinh dién tich cua tam gidc, hinh binh hanh, hinh thoi, hinh chit nhat va hinh vuong dwoc mo ta lai
nhw mot dp dung truc tiép cong thicc dang Brahmagupta. Mot 6 vi dy minh hoa cho cdc badi todn
lién quan dén tir gidc néi tiép dwong tron dwoc dé xudt dé dp dung cdc két qua dat dwoc.

T kKhéa: Dién tich, tir gidc ndi tiép, dwong tron ngoqi tiép, hé thirc lirong, goc.
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Abstract

This study is to construct trigonometric systems for a cyclic quadrilateral in a given circle.
Brahmagupta's formula for calculating the area value of a cyclic quadrilateral is introduced and proven,
in detail. Then, trigonometric formulas are built to compute the angle value of a circle quadrilateral in a
circle such as the sine, the cosine, and other related height formulas. Besides, some formulas for
calculating the area value of triangles, parallelograms, rhombus, rectangles and squares are described as
a direct application to the formula of the Brahmagupta-type. Some illustrative examples for problems
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1. Gi6i thiéu

Cho t& gidc ABCD c6 4 canh lan luot la
a,b,c,d noi tiép trong duong tron (O). Bai toan
dugc dat ra la: hay xac dinh sin, cos, tan va cotan
cua cac goc bén trong tir giac ABCD theo a, b, ¢, d.

A

Hinh 1. T gidc ABCD n#i tiép mot dwdng tron.

Phan tich bai toan trén ta thdy: 1) néu biét
dugc do dai mot duong chéo cua tur gidc ABCD thi
dé dang tinh duoc sin, cos, tan va cotan cua cac goc
bén trong tir giac ABCD theo a, b, ¢, d bang cach sir
dung cac dinh ly sin va cosin trong mét tam giac;
2) néu khéng biét dugce do dai duong chéo thi day
1a mot van dé twong ddi kho déi voi ngudi 1am toan
hinh hoc.

Theo hiéu biét cta chung t6i, hién tai chua cé
cong thire tong quat nao dung dé tinh sin, cos, tan
va cotan cua cac goc bén trong tr giac ABCD theo
a,b,c,d xay ra dbi véi truong hop 2).

Brahmagupta la nha Toan hoc thién tai nguoi
An Do c6 nhiéu dong gop quan trong trong linh
vuc hinh hoc so cép va ly thuyét s6 (xem
Puttaswamy (2012) va tai liéu trich dan trong do).
Ong d3 d& xuit cong thuc tinh dién tich to giac noi
tiép duong tron théng qua canh va nira chu vi cua
tor giac, mot phién ban tinh dién tich twong tu nhu
phién ban tinh dién tich cua Héron (xem Levrie
(2019)) cho tam giac bat ky néu biét trudc cac canh
clia mot tam giac. Két qua cia Brahmagupta duoc
trinh bay nhu sau:

Dinh ly (Dién tich tir gidc theo Brahmagupta)

Cho ABCD la mét tir gidc noi tiép cé 4 canh
laa,b,c,d > 0. Khi do, dién tich

S=J@-a)p-b)p-c)(p-d)
trong do p la nira chu vi cua ti giac ABCD.

Quay tré lai bai toan ban dau, thay vi di xac
dinh d6 dai mét duong chéo trong tir giac, chidng
ta biét dugc dién tich tir gidc ABCD theo cach tinh
cia Brahmagupta. Bing cach phan tach tur giac
ABCD thanh 2 tam giac cung chung 2 dinh va st
dung cong thirc tinh dién tich tam giac véi d6 dai 2
canh dd cho va sin cua g6c nam giita 2 canh do,
ching ta dé dang tim dugc sin cua goc nam giira 2
canh dwa vao gia thiét tir giac noi tiép sé& c6 tong 2
goc ddi dién ludn bang 180°. Cach xac dinh cos,
tan va cotan s¢ thdng qua cac hé thirc lugng trong
mot tam giac véi do dai cac canh da cho. Véi cach
lam theo phuong phap trén, trong bai bao nay
ching t6i s& giai quyét dugc bai toan dugc dit ra
ban dau. Bén canh ching t6i ciing tim mot s6 vi du
phan chimg dé chi ra rang két qua dat duoc trong
bai béo s& khong con ding dbi vai mot tir giac tay
y (khéng ndi tiép trong mot duong tron (0)).

Viéc giai quyét dugc bai toan trén gitip nguoi
hoc ¢ thé nhin nhan mét cach téng thé hon vé hé
thirc lugng trong mét tam giac bai vi mot tam giac
tay y ludn noi tiép dugc trong mot dudng tron (O)
va tir giac noi tiép duong tron (O) chinh 1a su chén
thém 1 dinh nam trén vong tron (O) khéng tring
Vi 3 dinh ctia mot tam giac cho trudc.

Xay dung hé thie lwong trong mot tir giac noi
tiép co vai tro quan trong trong hinh hoc, né gidp
chiing ta tinh toan dugc cac gia tri sin, cos, tan va
cotan ciia mot goc nao do6 trong mot tir giae noi ticp
dua vao d6 dai 4 canh da biét ma khdng nhat thiét
do duoc do dai duong chéo tir giac, 1am co so dé
nghién cau hé thic lugng trong mot da giac ndi
tiép tong quat sau nay. Theo hiéu biét chung toi,
hién tai van chua thay c6 bat ky mot loi giai nao
lién quan dén bai toan dat ra bén trén.

Hg¢ thure luong trong tam giac 1a mot ndi dung
toan hoc - hinh hoc quan trong va da dugc st dung
kha phé bién trong thuc té, duoc ap dung dé do
dac, tinh toan cac yéu t6 vé goc - canh cho mot tam
giac tuy y (xem Grigorieva (2013), Hartshorne
(2000) va Blinkov (2010)) va mét sé ap dung do
dac trong thyc té. Hé thirc lugng trong tam giac va
giai bai toan trong tam giac da tré thanh kién thirc
kinh dién va chung duoc dwa vao sach gido khoa
giang day cho hoc sinh THCS va THPT. Cac bai
toan lién quan dén hé thic luong trong tam giac
duogc khai thac va stir dung hing ngay va chung trd
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nén kha quen thuc véi tat ca moi ngudi trong doi
song hang ngay (xem Bold (1969), Eves (1990) va
Nelsen (2001)).

H¢ thirc luong trong tir gidc ndi tlep duong
tron 1a mot cha dé nghién ctru tuong dbi moi va
hap dan, dugc chung t6i dé xuat nghién ctru trong
bai bao nay nhim muyc dich cung cap cho chung ta
mot cong cu do ludng cac yéu té goc-canh cta mot
tr giac ndi tiép dudng tron. Hé thuc trong tir giac
noi tiép 1a mot trong nhiig cong thirc sir dung dé
tinh toan cac gia tri cua ham luong gidc (sin, cos,
tan, cot) clia cac goc trong tir giac noi tiép. bay la
noi dung thu vi va c6 nhiéu ap dung thyuc té nén
chung da tré thanh dong luc cho ching t6i nghién
ctru va hoan thién ndi dung nghién cuu trong bai
bao nay.

2. Dién tich tir giac ndi tiép

Phan nay phat biéu va chimg minh lai cong thirc
tinh dién tich cho cac hinh tr giac noi tiép trong
duong tron cia Brahmagupta. Chiing minh cua ching
toi  duoc dya trén y tudng ching minh cua
Brahmagupta. Bén canh d6 mdt vai ung dung cua
cong thurc cho cac tr gidc dac biét dugc thiét lap.

DPinh ly 1 (Dién tich
Brahmagupta)

Cho ABCD la mét tir giac noi tiép c6 4 canh
laa,b,c,d> 0. Khido, dién tich

S=J@-a)@-b)@-c)(p-d

t¢  giac theo

trong d6p = L2 13 nwa chu vi cua to gidc
ABCD.
Chirng minh:

Vi tir dién ABCD ndi tiép trong mot duong
tron nén tong 2 goéc trong nam doi dién nhau cua tir
gidc bang 180°. Su dung tinh chat tong 2 géc
luong giac bu nhau cua ham s6 lugng giac sin:
R—[-1,1]taco

sin ADC = sin(180° — ADC) = sin ABC
va ham s lugng giac cos: R — [—1,1] ta dwoc
cos ADC = —cos(180° — ADC) = — cos ABC.
Do do:
a’ + b? — 2ab cos ABC
= c? + d? + 2cd cos ABC

vi ca hai vé déu cling bang véi AC? va dién tich

1 —
S= E(ab + cd)sin ABC.
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Rt cac gia tri luong giac cta goc ABC, sau
do6 binh phuong va cong chiing lai véi nhau ta dugc
( + b? dz) N ( 4S )2 B
2(ab + cd) 2(ab + cd)
Thuc hién tinh toan don gian hang dang thic
trén nhu sau:
165% = (2(ab + cd) — a* — b* + ¢* + d?)
X (2(ab + cd) + a* + b* — ¢* — d?)
=((c+d)? - (a—b)?)
X ((a+ b)? — (c — b)?)
=16(p—a)p—-b)p—-o)p-d.

RUt gon 16 cho 2 vé va sau d6 lay can bac hai
cuia 2 vé trong dang thac trén ta duoc
S=J@-a@-bp-op-4d.

Diéu phai chimg minh. []

Nhdn xét: Néu tir giac ABCD khdng noi tiép
duong tron thi cong thue trén khong con ding.
Chang han, xét hinh thang vuéng ABCD cé canh
goc vubng 1A AB = 2, BC = 2AD = 4. Khi d6 ap
dung cong thac tinh dién tich hinh thang vuéng
ABCD ta dugc két qua

1
$ =5 (AD + BC)AB = 6(dvdy).

Néu &p dung cong thac tinh dién tich trong
binh Ii 1, ta goi M la trung diém canh BC suy ra
MCD la mot tam giac vudng cén tai M va tinh duoc

DC = 2V2,
p=4+ V2.

Khi do:

S'=2(V2+1)V2v2 —1 (dvdy).

RO rang la § # S, va tir day chung ta két thic
viéc kiém tra. []

Hé qud 1 (Dién tich hinh binh hanh) Cho
ABCD la mot hinh binh hanh néi tiép cé 2 canh
lién tiép nhau la @, b > 0. Khi d9, dién tich

S = ab.
~ Chung minh: Ta c6 ABCD la mét ti giac noi
tiép c6 4 canh 1a a, b, a, b. Khi do, ta c6 ntra chu vi
hinh binh hanh 1a p = a +b. Ap dung Pinh 1i 1, ta c6
§=V-a)®-b)
=(P-a)(p-b)=ab. []
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Nhdn xét: Cong thac tinh dién tich trong Hé
qua 1 &p dung cho hinh chir nhat canh a,b la S =
ab vahinhvudng canha [a S = a?.

H¢ qua 2 Hinh binh hanh ni tiép dudng tron
1a hinh chit nhét, hinh thoi ndi tiép dudng tron la
hinh vuéng va hinh thang ndi tiép dudng tron la
hinh thang céan.

Chiing minh: Goi ABCD la hinh binh hanh
ndi tiep duong tron ¢ 2 canh lién tiép nhau la a, b.
Ap dung Hé qua 1, ta c6 cong thuc tinh dién tich
hinh binh hanh ABCD:

S=ab (1)

Mt khéc, dién tich hinh binh hanh ABCD bang
tong dién tich caa hai tam gidc ABC va ADC, nén

1 _ A
S = 2 (absinABC + absin ADC) (2)
= absin ABC.
Tu (1) va (2) suy ra

sinABC =1 => ABC =90°.

Vay ABCD 1a mét hinh chit nhat.

Néu ABCD 1a hinh thoi thi né 1a hinh vudng
bdi vi hinh thoi 1a hinh binh hanh c6 2 canh ké bang
nhau va c6 mot goc vuong do chirng minh trén.

Néu ABCD la hinh thang thi n6 ¢6 2 cap canh
ddy song song vé6i nhau. Khong mat tinh tong quat
ta gia sa rang AB//CD. Khi do6

ABD =BDC (hai gdc so le trong).

Suy ra s6 do hai cung bi chéNn tuong ang voi 2

goc trén bang nhau va diéu nay dan dén
AD = BC.

Vay ti gidc ABCD la hinh thang can.  []

3. H¢ thirc lwgng trong tir giac ndi tiép

Phan ndy cung cip cic cong thirc tinh sin va
cdsin cua cdc goc trong mot tu giac ndi tiep. Pong
thoi, xdy dung cong thirc duong cao ha tir dinh
xuong canh doi dién.

Dinh |i 2 Cho ABCD 1a mét tir gi4c noi tiép
c64canhlaa, b, c,d > 0. Khido:

a’ + b% — ¢ — d?

p———

ABC = ;
cos 2(ab + cd)
m_b2+c2—d2—a2_
cos ~ 2(ad+bc) "’

—a? — b?% + ¢% + d?

cosADC =—— b vca)
cos DAB — —b? — % + d? + a?
2(ad + bc)
Chung minh:

Ap dung dinh li c6sin trong tam giac ABC va
ADC taco

a? + b% — ¢% — d?

P —

cosABC =

2(ab + cd)
hay
__ a’+b?-c*-d?
(ab + cd)cos ABC = >
tuong duong véi (vi cos ABC = —cosADC)
a’ + b? — 2ab cos ABC
=c%? + d* — 2cd cos ADC.
B
il
A

Vg

D
Hinh 2. Tt gidc ndi tiép dwong tron
Piang thirc trén chinh 14 dinh 1i cosin trong
tam giac. Cac truong hop con lai dugc ldp ludn
tuwong tu. Diéu phai chirmg minh. []
Vi du 1: Cho ABCD la mét tir giac noi tiép co
4 canh 1a a,b,c,d > 0. Chirng minh rang t(:)ng
binh phuong hai duong chéo ti giac bang tong
binh phuong céc canh tir giac khi va chi khi

ab + cd _ cos BCD
ad + bc  cosABC
Bai giai:
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Ap dung hé thirc lugng trong tam gidc ABC
va ADC taco

AC? = a? + b%? — 2ab cos ABC
=c2 4+ d?* —2cd cos ADC.
Do do:

AC? =%(a2 +b% +c% + d?)

— (ab + cd) cos ABC.
Lap luan tuong ty nhu cach lam trén ta dugc
BD? = %(a2 +b%+c%+d?)
— (ad + bc) cos BCD.
Cong hai ddng thte trén lai voi nhau, suy ra
AC? + BD? = (a% + b? + ¢* + d?)
— (ab + cd) cos ABC
— (ad + bc) cos BCD.
Viy:
AC? + BD? = (a% + b? + ¢* + d?)
khi va chi khi
(ab + cd) cos ABC + (bc + da) cos BCD = 0,
va dang thirc sau twong dwong voi
ab+cd  cos BCD
ad +bc cosABC
biéu phai ching minh. []

~ Nhan xét: Néu ABCD 1a hinh binh hanh thi
dang thirc

ab+cd cos BCD
ad + bc cos ABC
ty dong thod man va do do t‘c;)ng binh phuong hai
duong chéo hinh binh hanh bang tong binh phuong
cac canh cua hinh binh hanh.
Dinh Iy 3 Cho ABCD la mét tir giac noi tiép
c64canhlaa,b,c,d > 0. Khidd

sin ABC 2,/(p - a)(pa—b ?g,t —o)(p-d)
2J(p-a)p-b)(p-c)(p-d)
ad + bc '
2J(p-a)p-b)p-c)(p-d)
ab + cd ’
2\/(p—a)(p—b)(p—c)(p —d)
ad + bc ’

1=

)

sin BCD =

sinADC =

—

sin DAB
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trong d6 p la nua chu vi cua ta gidc ABCD.

Chung minh:

Ap dung két qua ching minh trong Pinh 1i 1
ta duogc

1 ___
S = 2 (ab + cd)sin ABC

o ABC = 25
sin " ab+cd
B
i

D
Hinh 3. T gidc ndi tiép dwong tron
Ma dién tich S duoc xac dinh theo Pinh 1i 1,
tasuy ra

2Jp-a@-bH@p-9p-d
ab +cd '
Mot cach tuong tu ta cling ¢

2Jp-a)p-b)p—-c)(p—-d)

ad + bc

Lap luan tuong ty nhu trén ta cling thu duoc
cac cong thirc con lai.

sinABC =

sinBCD =

Diéu phai ching minh. []

DPinh Iy 4 Cho ABCD la mét tir giac noi tiép
cd4canh laa,b,c,d > 0. Goi AE, AF lan luot 1a
cac duong cao ha tir dinh A 1én c&c canh BC va DC
cua tir gidc ABCD, va S la dién tich tr giac ABCD.
Khi dé:

_ 2as .

AE = ab +cd’
2dS

AF = ab + cd
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ABCD. Puong thang qua € song song Vi AD cit
AB tai H. Xac dinh d6 dai doan CH.

Hinh 4. Pwong cao AE va AF

Chung minh:
Ap dung cong thic lugng gidc c6 dudng cao D
AE véi E la hinh chiéu cua A 1én canh BC, ta c6 Hinh 5. CH song song AD
sin ABC = ﬁ Bai giai:
a Vi tir giac ABCD noi tiép duong tron duong
= AE = asinABC. kinh BD nén ta c6 cac goc
St dung Pinh li 3 v6i cong thire tinh dién tich BAD = BCD = 90°.
S trong Pinh li 1, ta nhan duqc;l;et qua Do dé dé dai canh géc vudng €D 13
SinABC = ————. CD =+/AB? + AD? — BC? = a\/7
Do d6: va dién tich tir giac ABCD la
2aS 1 4 + \/7
AE = —— =~ (AB. . = Z,
b7 cd § = (AB.AD + BC.CD) S—a
Xét cho truong hop con lai, ta dugce Ap dung hé thirc lugng tr giac ndi tiép ta co
. AF A 28 4++7
sinADC = —- sin ABC = = ;
AB.BC+CD.DA™ 2(1+7)
= AF =dsinADC.
Lai st dung Pinh 1i 3 véi cong thirc tinh dién 4+7
tich S trong Dinh 1i 1, ta co sin ADC = sin(180° — ABC) = ————;
25 2(14+7)
SinADC = ———. sinBAD = sinBCD = 1.
Do d6: Vi CH song song véi AD nén CH 1a duong
2ds cao ha tr dinh € xuong duong thang AB cua ti
AF = ——— i4c noi tiép ABCD.
ab + cd J ,Q P . e tinh dud
Pidu phai ching minh. [ Ap dung cong thire tinh duong cao ta dugc
Vi du 2: Cho tir gidc ABCD ndi tiép mot CH = 2.BC.S _ 4+V7 a
duong tron duong kinh BD trong d6 AB = AD = AB.BC+CD.DA 2(1++/7)

2a, BC = a. Tinh sin cua c&c goc trong tor giac
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Dinh Iy 5 (Hg thic luong tir gic ndi tiép)
Cho ABCD la mét tir giac noi tiep c6 4 canh la
a,b,c,d > 0. Khi dé:

28
sinABC = ab+cd
____ a’+b? d?

cosABC 2(ab+cd) '
_ 45
tan ABC =

cotABC = s
Churng minh:
Két hop Pinh 1i 1va Pinh 1i 3 ta ¢6 cong thiic sin:
. o= 2§
sinABC = m

Ap dung Dinh li 2 suy ra cong thirc cosin:
a’ + b% — ¢ — d?
2(ab + cad)

Ap dung hé thirc lugng trong trong duong tron
ta duoc:

cos ABC =

____ sinABC
tanABC
cosABC
____  cosABC
cotABC = —,
sindBC

Suy ra cac két qua con lai. []

Vi du 3: Cho ABCD la mot tir giac noi tiép
cé4canhlaa,b,c,d > 0. Ching minh rang

S = %\/4(ab + cd)? — (a? + b? — ¢% — d?)?
Bai giai:
Ap dung hé thire luong trong tir gidc ABCD
ndi tiép ta co
o 28
sinABC = ab+cd’
Theo Pinh li 5:
a’ + b? — ¢* — d?
2(ab + cd)

Binh phuong 2 vé cac dang thirc trén va cong
v¢ theo v€ cua ching lai vai nhau dan dén

cos ABC =

100

(az + b?% — % - d2>2 N < 4S )2
2(ab + cd) 2(ab + cd)
Do do:
(45)? = (2(ab + cd))? — (a® + b* — ¢ — dz)Z.
Suy ra

1
S = Z\/4(ab + cd)? — (a? + b% — c? — d?)2.

Diéu phai chimg minh. []

4. Két luan

Trong bai viét ching t5i da thiét 1ap duogc cac
h¢ thirc lugng cho tir gidc ni ti€p trong mot duong
tron bao gdm cong thire tinh sin va cdsin, tan va
cotan cia tat ca cac goc trong mdt tir gidc ndi tlep
dudng tron; cac cong thirc tinh d6 dai cua duong
cao tr giac noi ti€p ha tor mot dinh xudng cac canh
doi dién theo yeéu to dién tich cling dugc thiet lap.
Mot sO vi du cling dugc de xuat cho su 4p dung.
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