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ABSTRACT

The objective of this study was to use the quantitative descriptive analysis
(QDA) method to evaluate the organoleptic properties of white radish and
cucumber fermented with a combination of water and salt in a rice bran
medium. Thirty (30) panellists were selected and trained to evaluate
various attributes, including color, shape, texture, taste and overall
acceptability of two fermented products. Using the principal component
analysis (PCA) method, the study identified two important principal
components accounting for more than 80% of the variance, 88.75% and
81.40%, respectively, in the sensory attribute analysis data of pickled
white radish and cucumbers. The samples were mixed with the ratio of
rice bran: water: salt as 49: 48: 3 (sample of pickled radish F3), 49:48:3
(sample of pickled cucumber M3) and 45:52:3 (sample of pickled
cucumber M4) achieved the highest sensory value and were the most
loved. These findings demonstrated the utility of the quantitative
descriptive analysis method in the identification and measurement of
organoleptic properties of pickled white radish in rice bran bed.

TOM TAT

Muc tiéu cua nghién citu la sir dung phwong phap phan tich mé ta dinh
lrong (ODA) dé déanh gid cdc thude tinh cam quan ciia san pham ci cdi
trang va dwa leo mudi chua trong méi trieong cam gao. Ba muoi cam
quan vién duoc lya chon va dao tao dé danh gid cdc thugc tinh mau sdc,
hinh dang, két cau, hwong vi va kha ndang chdp nhdn tong thé cia hai san
phédm. Phwong phdp phan tich thanh phan chinh (PCA) dwoc sir dung dé
xdc dinh hai thanh phan chinh quan trong chiém lan heot la 88,75% va
81,40% phwong sai. Ty 1¢ phoi ché cam gao: muwde: mudi la 49: 48: 3
(mau cii cdi F3), 49: 48: 3 (mdu duwa leo M3) va 45: 52: 3 (mau dwa leo
M4) cho gid tri cam quan cao va dwoc yéu thich nhdt. Két qua thu nhdn
da chung minh tinh hitu ich cua phwong phdp phdn tich mo ta dinh luong
trong viéc xdc dinh va do lwong cdc ddc tinh cam quan ciia san pham cii
cdi trang va dira leo mudi chua trong méi truong cam gao.
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1. GIOI THIEU

Qua trinh 1én men lactic acid kéo dai thoi han sur
dung cia rau va ting cudng mot sb dic tinh c6 loi,
bao gom gia tri dinh dudng va huong vi, dong thoi
giam doc tinh ciia san pham (Swain et al., 2014). Do
sy hién dién caa mot sé vi khuén sinh lactic acid, rau
1én men c6 thé duoc st dung nhu mot ngudn loi
khuan tiém ning (Swain et al, 2014) nhu
Lactobacillus plantarum, Lactobacillus casei,
Lactobacillus acidophilus va Streptococcus lactis
(Tamang, 2009). Cac dic tinh cua vi khuan lactic
acid da cho thay rang viéc tiéu thu chiing mang lai
nhiéu lgi ich cho stcc khoe, hd tro hé vi sinh vat
duong ruot, hé tiéu héa va tang cuong hé mién dich
(Gilliland, 1990). Nhiéu loai rau c6 thé dwoc su
dung cho hoat dong 1én men theo phuong phép nay,
trong d6 cac ngudn rau phd bién nhu cu cai do
(Nguyen et al., 2021a), ca cai tring va dua leo
(Nguyen et al., 2021b).

Bén canh d6, ltia gao 1a mot trong nhiing ngudn
xuat khau néng san 16n nhét cua Viét Nam. Hat lta
bao gom khoang 20% trau, 11% cam gao va 69%
ndi nhii (gao xay xat) (Dhankhar & Hissar, 2014).
Cam gao la ngudn cung cap protein, chat xo va lipid,
vé co ban 1a cac acid béo khong bio hoa (Alauddina
et al., 2017). Thuc té, cam gao khong duoc con
nguoi sir dung truc tiép nhu thyc pham an dugc do
bi nhim ban tir qua trinh san xuét va ham luong chét
x0 kha cao. Sau khi thu nhan tir qua trinh xay xat,
cam lai dé bi thuy phan do enzyme lipase va tao
thanh céc acid béo ty do. Tuy nhién, cam gao cling
1a ngudn nguyén liéu tét cho qua trinh 1én men thyc
vat do chtra nhiéu chat dinh dudng quy (Alauddina
et al., 2017). Nukazuke 1a mét loai thuc pham bao
quan cua Nhat Ban, dugc lam béng cach 1én men rau
trong cam gao, duoc phat trién vao thé ky 17. Cam
gao tron véi lugng nude va mudi thich hop duogc 1én
men hoan toan nhd s két hop cua vi khuan sinh
lactic acid va ndm men sir dung dé 1én men/mudi
chua rau. Tuy nhién, qua trinh thuc hién gan nhu
hoan toan dwa vao phuong phap ¢ truyén.

O Viét Nam, nhiéu loai rau dugc st dung cho
qua trinh 1&€n men theo cach ty nhién hoac bé su ng
nguon vi khuan gidng dugc phan 1ap va Iya chon
(Nguyen et al, 2017). Thong thuong, vi khuan lactic
va nAm men chiém uu thé trong qua trinh 1én men
rau, do vay khi 1én men ty nhién & nhiét dg phongvéi
su hién dién cua vi khuén nay s& tao ra lugng lactic
acid can thiét, co loi cho hé vi khuin duong rudt
(Tamang, 2009). Bo chua hodac d6 man cia moi
treong, nhiét do cua qua trinh 1én men quyét dinh
hwong vi caa san phiam cubi cung. Day 1a dang thuc
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pham 1én men khé hiém trén thé gidi va ciing chua
¢ cac nghién ctru dugc thyc hién trong nudc vé
cong nghé 1én men rau st dung cam gao lam méi
truong.

Bén canh cach do dac cac dic tinh 1y héa hoc,
phén tich cam quan véi doi tugng 1a con nguoi co
thé mo ta mot loat cac yeu t6 lien quan dén Cam giac
nhu mau séc, hinh dang bé ngoai, huong vi, Cu triic
va do chua cua san pham (Goémez-Diaz & Navaza,
2003) Phén tich cam quan cling cung cép cho cac
nha tiép thi hiéu vé chit lugng san pham thuc pham
huéng dén chat luong san pham tét va cai tién san
pham theo quan diém ciia nguoi tidu dung (Lawless
& Heymann, 2010). Phuong phap phén tich thanh
phan chinh (PCA) da dwoc ung dung danh gia di
liu cam quan thu nhan dugc cua nhidu san pham
thuc pham khac nhau. PCA c6 thé dwoc ap dung cho
viéc diéu tra dit liéu wa thich va sau d6 thé hién trén
cung mot khong gian giira san phdmva kha ning yéu
thich ciia ngudi tiéu dung (Hough et al., 1992;
Greenhoff & MacFie, 1994). Day ciing 12 mot cong
cu dé miéu ta su khac biét giita cac thudc tinh cam
quan cua cac san pham thuc pham (Powers, 1984).
Mbi quan hé gitta ngudi tiéu ding va dir liéu mo ta,
cling nhu dir liéu thu nhan tir cam quan c6 thé dugc
hinh dung mét cach rd rang bai PCA. PCA c6 thé
phan biét cac mau thyc pham & cac khia canh khac
nhau va ciing dé xac dinh cac bién quan trong trong
ma tran dir liéu da bién (Goémez-Diaz& Navaza,
2003), x4c dinh sy dong gop cua bién vao sy khac
biét nay. Muc tiéu cta nghién cru nay la st dung
phuong phéap thdng ké da bién, phan tich mé ta dinh
lugng (QDA) cung véi st dung phuong phap phan
tich thanh phan chinh (PCA) nham dénh gia sy bién
ddi cac dic tinh cam quan cua hai dang san pham cu
cai tring va dua leo sau qua trinh 1én men/mudi chua
trong mdi trudng cam gao duoc chuan bi.

2. PHUONG TIEN VA PHUONG PHAP
2.1. Chuan bi nguyén liéu

Cdm gao: Ngudn cam gao dugc sur dung trong
nghién ctru duoc thu nhan tir Cong ty TNHH San
Xuit - Thwong mai Phuéc Thanh IV, tinh Vinh
Long. Cac mau da dwoc kiém tra chat luong va su
pht hop vi sinh ddi vé6i ngudi st dung. L6 cam gao
(10 kg) duoc rang bang May rang 106 (England),
didu khién nhiét do lam nong cua khong khi 1a
110°C trong 10 phat. Cam sau khi rang dugc chtra
trong tiii c6 khoa kéo bang nhua trong da dugc khir
tring va bao quan ¢ 15+2°C Vi thoi gian toi da 1a 4
tuan.
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Cic logi rau ci: Cu cai tring va dua leo duoc 2.3. Chuén bi méi trwong cam gao 1én men
thu hoach tai vuon ¢ thanh phd Can Tho. Sau khi
thu hoach, rau dugc rira sach bang nuéc cho hét chat
ban, dé rao va got vo (ddi vai cu cai tring) hoic
nguyén vo (d6i voi dua leo), sdn sang cho qua trinh

Ba thanh phan thiét yéu 1a cam, mudi va nuéc.
Nude duge dun séi va dé nguoi trude khi cho vao
cam da duoc rang. Cac nguyén liéu phy gdm 14 cai
bap thao (3%), toi (2%) va 6t (2%) dugc thém vao

1én men. Sy . . -
.. N < o nham lam cho 16p cam gao thom ngon hon. Cac loai

2.2. Chuan bi nguén vi khuan lactic acid rau nay ciing c6 thé bd sung chét dinh dudng, khang
Dong vi khuin Lactobacillus plantarum (L. khuan, chong oxy hoa, thic day qua trinh 1én men
plantarum) XK1.4 duoc phan 1ap tir dwa leo 1én men va giur am vua phai. Tat ca cac thanh phan duoc tron
cho hoat tinh khang khudn manh nhéat (Nguyen et lan véi nhau. Khi hon hop co ban dugc tao ra, cay
al., 2017). L. plantarum di duoc st dung cho qua L. plantarum da dugc chuan bj & trén voi mét so 103

trinh 1én men cac loai rau (da dugc dé cap) nhu CFU/g vio. Dy nip lai va dé khoang 2 ngay o nhiét
An gid % don i st dun ' d6 phong (25+1°C). Kich thuéc dung cu chua can

nguon giong khai dong. Khi st dung, L. plantarum O phong (2o=170). Bhict e O 9 a cf

duoc ting sinh trong méi truong MRS long (MRS~ du 16n dé dao cam de dang hang ngay. Hop nhua

broth, Merck, Dc) trong binh 250 mL. Moi truong ~ hinh chir nhat (chieu rong: 18 cm, chicu cao: 14 cm

dugc diéu chinh dén pH 6,2 bng citric acid, khr va Chlfu dai: 28 ¢cm) c6 th¢ dugc su dung cho qua

trung & 121°C trong 15 phut & ap suét 15 psi. Binh trinh 1én men.

Erlenmeyer 250 mL vsi thé tich hiéu dung 1a 150 2.4. Lén men/mudi chua ci cai trang va dua
mL dugc sir dung va cay giong véi dich nubi cay L. leo

plantarum. Cac méi truong di cay nay duoc u lic &

379C (140 vong/phiit) trong 24 gi cho dén khi mat Qua trinh 1én men duoc thuc hién theo cac bude

do vi khuén dat duoc 1a 10°CFU/ML. Mats caavi >
khuan dugc xac dinh theo mé ta cua Hadioetomo Buéc 1. Chuan bi cac nguyén liéu (chinh va phuy)
(1993). san sang cho qua trinh sir dung (Hinh1).
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Hinh 1. Chuin bi nguyén liéu
Buéc 2. Méi truong cam gao dwoc chuan bi (nhu lwong nuée bd sung vao cam gao: 44, 48 va 52% va

da dugc trinh bay ¢ trén). Trén co so thi nghiém (i) ham lugng mubi: 2, 3 va 4% (tinh theo khdi
thdm do ban dau, thi nghiém duoc bo tri vai (i) ham

Hinh 2. Chuin bi mdi trwong cam gao cho qua trinh 1én men

Buéc 3. Sau 2 ngay chudn bi 16p cam gao, cu cai rao va 1én men trong 2 ngay; dam bao dao tron cac
trang va dua leo dugc cho vao, nhan chim hoan toan thanh phan it nhat mot lan, day nap ky sau khi dao
vao bén trong 16p cam gao (Hinh 3); dé ¢ noi khd tron.
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Hinh 3. Lén men/mudi chua cii cai tring va dwa leo

Buéc 4. Sau 2 ngay 1én men, céc loai rau ¢t Xuét
hién mui thom cua san pham 1én men va vi chua, cé
nghla la lactlc acid da duoc taO ra. Cu Cal trang va

dua leo dugc Vét ra, rira sach bang nuéc udng duoc,
tiéu thu trong vai ngay hodc dong goi va bao quan
(Hinh 4).

Hinh 4. San phim rau ci sau 1én men/mudi chua

M3di nghiém thie duoc lap lai 3 1an. Qua trinh
1én men dugc thyc hién ¢ nhiét d6 phong (25+1°C).
Vao cudi giai doan 1én men, chat lugng cua san
phdm dugc phéan tich, bao gébm acidtong sé (tinh
theo lactic acid, %) va cac gia tri cam quan.

2.5. Xac dinh ham lrgng acid téng

Ham luwong acid téng s6 duoc xac dinh bang
phwong phap chuan d6 véi NaOH 0,1 N vai hé s6 1a
>80% loai acid (lactic acid) twong tng 1 0,009 (S&
& Thuan, 1975).

2.6. Panh gia cam quan san phim bang
phwong phap phin tich mé ta dinh
lwgng QDA (Quantitative Descriptive
Analysis)

Ba muoi cam quan vién dwoc huan luyén tai Bo
mén Coéng nghé thuc phiam, Trudng Pai hoc Can
Tho dé danh gia cac mau san pham mudi chua (cu
cai tring va dua leo). Cac cam quan vién dugc
huéng dan danh gia san pham voi mic do wa thich
theo cudng d6 mo ta vé cac dic tinh cam quan (mui,
Vi, mau sic va trang thai - diém tir 1 ¢én 5 theo thang
diém ciia phuong phap phan tich mé ta dinh lugng
QDA dugc thiét 1ap).

2.7. Phan tich dir ligu cAm quan theo phwong

phap phan tich thanh phan chinh (PCA)

Phan tich thanh phan chinh (PCA) 1a mot ky
thuat théng ké phén tich da bién dugc sir (dung rong
rdi, c6 thé ap dung cho dix liéu QDA (Chuan bi thudc
tinh v6i cac diém mé ta thudc tinh) dé giam tap hop
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cac bién phu thudc (goi 1a thudce tinh) dén mot tap
hop dit liéu nho hon cua céc bién co ban (goi la yeu
t6) dya trén mé hinh cia twong quan giita cac bién
ban dau. Dit liéu dwoc thu thap tir cac cam quan
vién, sau khi cho diém theo cuong do thudc tinh
(QDA). Cac dir liéu cia cac thudc tinh khac nhau da
néu & trén duoc sip xép theo thir tu ting hodc giam
dan va xir Iy bang phan mém thdng ké XLSTAT
2017.01.41150 (Addinsoft, USA). Sau do, di liéu
dugc giam bang cach phan tich dit lidu, cac bién doc
lap va phu thude duoc lya chon va dd thi 2 tryuc cua
cic mau dugc thu nhan. Biéu do sang loc (Scree
plot) cling dugc xay dung dé truc quan hoéa cac chiéu
cua dit lidu va thé hién phuong sai tich llly duoc giai
thich bol timg thanh phan chinh, gitp dua ra quyét
dinh vé sb lugng thanh phan can gitt lai nhim mo ta
bo dit liéu day du, cac thanh phan co phuong sai
>0,7 hoic trong d6 ty 1& bién tich liy 1a > 80% hoic
> 90% (Jolliffe, 2005).

3. KET QUA VA THAO LUAN

3.1. Anhhuwéng ciia ty 1¢ cam:nwéc:mudi dén
ham lwong acid tong s6 cia san pham
sau khi Ién men

Sau 2 ngay 1én men, c cai tring va dua leo bt
dau xuat hién mui thom cta san pham 1én men va vi
chua, c6 nghia la lactic acid da duoc tao ra. Két qua
phan tich ham luong acid tong s6 (tinh theo lactic
acid %) cua san pham sau khi 1én men dugc thé hign
& Bang 1, ¢6 thé thiy ham luong acid dat dugc déu
>0,98%.
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Bang 1. Ham lwgng acid tong sé (%) cia san
pham sau khi 1én men

Maiu (Ty 1

Ham lwong acid tong sb (tinh

theo lactic acid, %)

cdm:nuge:muodi) Cu cai trfmg Duwra leo
54:44:2 1,535%+0,021** 1,367+0,014
50:48:2 1,007+0,042 1,337+0,014
46:52:2 0,981+0,041 1,079+0,020
53:44:3 1,379+0,040 1,112+0,021
49:48:3 1,284+0,043 1,176+0,019
45:52:3 1,302+0,050 1,166+0,016
52:44:4 0,998+0,032 0,980+0,022
48:48:4 1,491+0,027 1,199+0,083
44:52:4 1,482+0,069 1,184+0,020

Ghi chii: *Gia tri trung binh cua ba lan lap lai; **P¢
Iéch chuan cua gid tri trung binh

Viéc bd sung mudi 14 rat can thiét trong qua trinh
1én men nham lam ting ap suat tham thau cho phép
nude va duong di chuyén ra khoi thanh té bao rau
qua, tir d6 dwoc vi khuan lactic sir dung lam chét
dinh dudng, ddng thoi, mudi con gitip ngan ngira cc
vi sinh vat gy hu hong va gdy bénh phat trién ciing
nhu ngin chan sy lam mém céu tric do lam giam
hoat dong cua enzyme pectolytic noi sinh c6 tu
nhién trong rau (Doyle & Glass, 2010). Tuy nhién,
nong d6 mudi qua cao lai 1am cham qua trinh 1én
men san pham mudi chua do ¢ ché qua trinh trao
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ddi chét caa vi khuan lactic (Xiong et al., 2016).
Theo cac phuong phép truyén thong ¢ nhidu nudc
trén thé gidi, dua leo thudng dugc 1én men & nong
do dung dich muéi tir 5-8% do ¢ nong do mudi cao
nay gilp gitr duoc Cau tric gion cho trai. Véi ty 1€
mubi nay, nong do mudi trong san pham c6 thé tang
1én dén 12% hoic cao hon. Tuy nhién, thanh pham
dua mudi chi nén chira 2-4% mubi nén dua leo can
duoc loai mudi sau khi 1én men hodc ton trix, diéu
nay gay kho khan cho qua trinh xtr Iy sau 1én men
(Maruvada & McFeeters, 2009). Tuong tu, trong
mot nghién ctru khac, Yin et al. (2005) cting st dung
nong do mudi tir 4-10% dé 1&én men cu cai trang. Véi
phuong phap mudi chua cu cai trang va dua leo sir
dung méi trudng cam gao, & nhitng nong do mudi
2%, 3% va 4%, san pham van giir dugc do gion, qua
trinh xtr ly sau 1én men khong kho khan. Tuy nhién,
két qua danh gia su chip nhan cua nguoi tiéu dung
(dya trén mui vi va mau sac) cua san pham sau khi
Ién men cho thay nhitng mau san phdm c6 ham
luong acid tong s6 cao hon 1,15% duoc danh gia cao
hon so véi cac mau con lai, Vi vi chua vira phai va
dat yéu cau cua san pham mudi chua.

Tir 9 mau (véi mdi loai nguyén lidu) dugc thuc
hién 1én men, 6 mau duogc chon tir mdi loai va duoc
danh du ma code san pham (Bang 2), tiép tuc dugc
danh gia va phan tich cac dic diém cam quan.

Béng 2. Mi san pham tir cac diéu Kién 1én men dwoc lwa chon (F dwoc sir dung cho ci cai tring va M

dai dién cho cac miu dwa leo mudi chua)

Ty 1é cam: nwéc: mudi (%)

Cui cai trang

Duwa leo

F1:54:44:2; F2:53:44:3; F3: 49:48:3;
F4: 45:52:3; F5:48:48:4; F6: 44:52:4

M1: 54:44:2; M2: 50:48:2; M3: 49:48:3;
M4: 45:52:3; M5: 48:48:4; M6: 44:52:4

3.2. Phan tich thugc tinh cam quan cda san
pham

Nham mo ta tinh chit cam quan cua cic mau san
pham 16n men mudi chua trong méi trudng cam gao0,
11 va 9 thuat ngit (Bang 3) cho danh gia dac dlem
cam quan cac san pham ca cai trang va dwa leo mudi
chua, twong tmg di duogc rat gon lai dua trén tan suat
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danh gia ctia 30 cam quan vién di duoc huan luyén.
Céc thudc tinh cam quan nay co tan suat xuat hién
cao va dugc cac thanh vién danh gia 1a c6 khac biét
¥ nghia (co6 thé phan biét gitra cic mau) duoc chon.
Nhiing thude tinh nay co thé duoc xem la nhiing
thudc tinh chii yéu va quan trong nhét, quyét dinh
dén sy chon lya ctia cac loai san pham nay.



Tap chi Khoa hoc Truong Pai hoc Cén Tho

Tdp 58, S6 1B (2022): 132-142

Bang 3. Danh muc céc thuit ngir dwoc sir dung dé danh gia tinh chat cam quan cia hai dang san pham
1én men muoi chua: ci cai trang va dwa leo trong moi trweong cam gao

Cac dac di€ém cdm quan

Tén thuit ngir

a. Cii cdi tring: 11

Nhom thuat ngir V{% mau sic (2)
Nhom thudt ngir v€ vi (3)
Nhom thuat ngit vé mui (4)

Trang, ndu
Chua, mian, dang
Cu cdi, cam, nguyén liéu phy, la

Nhom thuat ngit vé trang thai (2) Gion, nhot
b. Dwa leo: 9
Nhom thuat ngit vé mau sac (1) Vang 6 liu

Nhom thudt ngit vé vi (3)
Nhom thuét ngir vé mui (3)
Nhom thuat ngit ve trang thai (2)

Chua, man, la
Nguyén li€u phy, cam rang, la
Gion, nhot

3.3. Phan tich cac thanh phan chinh theo chi
tidu cam quan da dwoc trinh bay- b tri
theo ciac ham lwong nwéc va mudi bd
sung vao moi trudong cam gao lén men

Céc thudc tinh cua cac san pham cu cai tring va
dua leo mudi chua (6 mau ca cai tring va 6 mau dwa
leo 12 nhitng mau c6 ham luong lactic acid dat >
1,15%) dugc danh gia theo phuong phap mé ta dinh
luwong (QDA) va dugc xir ly theo phuong phéap phan
tich thanh phan chinh (PCA). Két qua phéan tich
dugc cho ¢ Bang 4. Tién trinh nay dugc thyc hién
nham phén tich thanh phan chu yéu véi muc dich
xéc dinh sb luong thanh phan chinh can thiét dé biéu
dién s lieu (gom 20 thudc tinh cam quan cua hai
dang san pham 1én men mudi chua). Trong phuong
dién phén tich nhéan t6 hoic phan tich thanh phan
chu yéu, phan tram tich liiy phuong sai giup cho nha

phan tich hinh dung duoc tim quan trong twrong dbi
cua cac thanh phan. Cac thanh phan can phai mo ta
dugc it nhat 80% phan tram trich liy ciia phwong sai
(Shi et al., 2002; Thuy va ctv., 2015). Trong trueong
hop nay, hai thanh phan 1 va 2 c6 gia tri riéng
(eigenvalue) 16n hon 1 va chiém 88,75% (cu cai
tring) va 81,40% (dwa leo) tich lity ciia phuong sai.
Thanh phan thir 3 va 4 ¢6 twong tac rat nho so voéi
bién, didu nay c6 thé nhan thiy d& dang thong qua
duong cong phan trim tich liy ctia phuong sai
(khong thay d6i nhiéu tir PCs tro di) va sy giam
manh d6 I6n cua gid tri riéng cia PCs va PCy
(Resano et al., 2010). Do 16n cua cac thanh phan tir
thar 3 dén thi 5 (PCs dén PCs) rat nho so voi thanh
phan 1 va 2, vi vay khong can sir dung cac thanh
phan tir thir 3 tro di dé trinh bay sb tap hop s6 liéu
cam quan da thu thap.

Bang 4. Phan tich cac thanh phén chinh (Principal Components Analysis) theo cac chi tiéu cam quan

a. Cu cdi trang

PCy1 PC. PCs PC4 PCs
Gia tri riéng 6,621 3,142 0,863 0,258 0,116
Phan trim ctia phuong sai (%) 60,189 28,563 7,845 2,347 1,057
Phan tram tich lily ctia phuong sai (%) 60,189 88,752 96,597 98,943 100
b. Dua leo
Gia tri riéng 5,957 1,369 0,779 0,669 0,227
Phan trim ctia phuong sai (%) 66,188 15,209 8,656 7,430 2,517
Phan trim tich liy ciia phuong sai (%) 66,188 81,397 90,053 97,483 100

Ghi chii: PCi la thanh phan chinh thit i

Ma tran thé hién twong tac giita cac thudc tinh
cam quan va céac thanh phan duoc thé hién & Bang
5. Gié tri trén bang 1a cac gia tri uwdc tinh cta cac hé
s6 cho mdi thanh phan. Tur két qua thu nhan, thanh
phan thir nhat (PCy), thir hai (PC) duoc xay dung

dua trén twong tac va4i cac thude tinh cam quan (11
thudc tinh dbi voi san pham cu cai tring va 9 thudc
tinh d6i véi dua leo), thé hién & cac phuong trinh 1,
2,3va4.
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Bang 5. Trong s ciia cac thanh phan

Tdp 58, S6 1B (2022): 132-142

a. Cu cdi tring

PC: PC»> PCs PC4 PCs
Mau tring -0,044 0,554 0,151 -0,078 -0,153
Mau nau 0,135 -0,301 0,816 -0,142 -0,358
Mui cu cai 0,354 0,066 -0,341 0,314 -0,527
Mui cam -0,001 0,552 -0,040 -0,377 -0,180
Mui nguyén liéu phu 0,384 0,009 -0,084 0,251 -0,078
Mui la -0,338 0,264 0,096 0,240 -0,074
Vi chua 0,327 0,275 0,145 -0,326 0,290
Vimin 0,345 0,217 0,206 0,290 -0,251
Vi ding -0,370 0,057 0,167 0,483 0,019
Do gion 0,333 0,203 0,244 0,400 0,610
Do nhot -0,345 0,239 0,161 0,171 -0,080
b. Dua leo
Mau vang 0 liu 0,363 -0,104 0,061 -0,539 -0,071
Mui nguyén liéu phu 0,319 -0,018 0,702 0,103 0,117
Mui cam rang 0,284 -0,497 0,013 0,519 0,087
Mui la -0,301 -0,418 0,499 -0,159 0,189
Vi chua 0,361 -0,182 0,019 -0,423 -0,514
Vimin 0,386 -0,022 -0,344 0,166 0,067
Vila -0,385 -0,033 -0,098 -0,359 0,293
Do gion 0,366 -0,035 -0,182 -0,255 0,759
DO nhét 0,182 0,729 0,304 0,059 0,084

PC;: (Cu cai trang) = — 0,044 Mau tring + 0,135
Mau ndu + 0,354 Mui cu cai — 0,001 Mui cam +
0,384 Mui nguyén liéu phy - 0,338 Mui la + 0,327
Vi chua + 0,345 Vi man — 0,370 Vi ding + 0,333 Do
gion — 0,345 Do nhét @

PC, (Cu cai trang) = 0,544 Mau tring — 0,301
Mau nau + 0,066 Mui cu cai + 0,552 Mui cam +
0,009 Mui nguyén liéu phu + 0,264 Mui la + 0,275
Vi chua + 0,217 Vi man + 0,057 Vi ding + 0,203
Do gion + 0,239 Do nhat (2)

PC: (Dua leo) = 0,363 Mau vang 6 liu + 0,319
Mui nguyén liéu phu + 0,284 Mui cam rang — 0,301

1

Mau tréng MUi cam

k=]
]
ul

Mui la
Do nhot

o
v

k=]
N
3]

Vidéng

PC, (28,56%)
o

IS)
o
a

Mau nau
[

S
wn

IS)
=
a

N

-1 -0,75 -05 -0,25 0 025 05 0,75 1
PC, (60,19%)

(@)

Mui la + 0,361Vj chua + 0,386 Vi man — 0,385 Vi
la. + 0366 D6 gion + 0182 Do
nhot (3)

PC; (Dua leo) = — 0,104 Mau vang 6 liu — 0,018
Mui nguyén liéu phu — 0,497 Mui cam rang — 0,418
Mui la — 0,182 Vi chua — 0,022 Vi man — 0,033 Vi
la— 0,035 Do gion + 0,729 D nhét 4)

Méi lién hé gitra cac thudc tinh va cac thanh
phan cac thugc tinh cam quan dugc trinh bay &
Hinh 5.

4-Do nhét
0,75
0,5
;\3 Rl Mui nguyén
X", 0 | . ligu phu DG gjon
E R Mau vang - V)
5 - liu A
8 o Vi chua
0,5 4 Muila 4 Miti cam
rang -
-0,75

=1 S [
-1 -0,75 -0,5 -025 0 025 05 0,75 1
PC, (66,19%)

(b)

Hinh 5. Sy phan bé cac thudc tinh cam quan cia (a) ci cai tring va (b) dua leo 1én men mudi chua
theo két qua danh gia cia cac thanh vién hgi dong cam quan
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PAi Vi cu cdi trdng Ién men mudi chua

Duya vao sy phan bd cac thude tinh cam quan trén
Hinh 5a, céc thudc tinh nay c6 thé chia thanh 3 ving
riéng biét. Ving 1 bao gdm cac thudc tinh vi chua,
Vi man, d6 gion, mui cd cai va mui nguyén liéu phu
gan véi truc X (thanh phan chinh thir nhat) va co gia
tri 16n cho thay cac thudc tinh nay anh huéng quan
trong dén thanh phan chinh thir nhat. Ving 2, bao
goém cac thude tinh mui la, d6 nhdt va vi dang nam
khac phia v6i ving 1 (180°) va nam gan truc X, cho
thdy cac thudc tinh & ving 2 ¢4 mdi quan hé nghich
Vi cac thude tinh ¢ viing 1 va ciing anh huong nhiéu
dén thanh phan chinh thi nhét. Ving 3 bao gém céc
thugc tinh mau tring, mui c4m nam cung phia duong
S0 Vi truc Y (thanh phan chinh thr 2). Trong do,
thudc tinh mui cam nam gan véi truc Y va c6 gié tri
I6n hon so v&i gid tri cua thude tinh mau tring. Nhur
vay, thanh phan chinh th 2 bi anh huong nhiéu boi
thudc tinh mui cam. Bén canh d6, ¢ thudc tinh nam
riéng biét 12 mau nau nam tach biét, cho thiy cac
thugc tinh nay anh huong it dén thanh phan thir nhat
va thanh phan thu hai.

Do véi san pham dua leo mudi chua

Mbi lién hé giira cac thudc tinh va thanh phan
cac thugc tinh cam quan dugc thé hién ¢ Hinh 5b.

6 Mautr?@ﬁ
5 Mui cAm
4 4
3 Mui la + F3
Viman
g 2 Fl' Do nhét + VI chue’ "l\ﬁlﬂrhguye\
t% 1 Vidinge T Muicu cig heu phu
< 0 g%
< N F4
O A
& -2 53 tZFI\G/Iau nau
3 - e
-4 1
5 +
-6
7 6 5 4 -3 -2 -1 01 2 3 4 5 6
PC, (60,19%)
(@)

1% ¢ cdm:nuwéc:mudi
F1: 54:44:2; F2:53:44:3; F3: 49:48:3;
F4: 45:52:3; F5:48:48:4; F6: 44:52:4

Tdp 58, S6 1B (2022): 132-142

Két qua cho thay co thé chia cac thudc tinh nay
thanh 3 ving riéng biét theo sy phan b cac thudc
tinh cam quan trén hinh. Viing 1 bao gom thudc tinh
mau vang 0-liu, d6 gion, mui nguyén liéu phy, vi
chua, vi man nam gan truc X (truc thanh phan chinh
thr 1) va co6 gia tri I6n nén cac thudc tinh nay anh
huéng quan trong dén thanh phan chinh thi 1, riéng
thugc tinh mui cidm rang nam xa truc X nén khong
anh huong nhiéu dén thanh phan chinh tha 1. Ving
2 gdm thudc tinh 6 nhot nam cung phia duwong so
Vi truc Y (thanh phan chinh thi 2) nén thudc tinh
nay c6 anh huéng dén thanh phan chinh thir 2. Ving
3 gom cac thudc tinh vi la, mui la nam gan truc X.
Trong d6, vi la nam gan véi truc X hon nén thanh
phan chinh thir 1 chiu anh huong nhiéu boi thuge
tinh vi la. Bén canh d6, cac thudc tinh nam gan nhau
¢6 méi lién hé thuan véi nhau, nhém thudc tinh ndm
khéc phia véi nhau (180°) thi c6 méi lién hé nghich
Vv6i nhau va cac thudc tinh nam cach nhau 90° thi
khong c6 lién hé véi nhau (Cafieque et al., 2004).
Ngoai ra, khi thé hién cdc mau cu cai trang muobi
chua va cac thuc tinh cam quan trén cung dd thi
(Hinh 6), cac mau ca cai tring mudi chua co vi tri
gan nhau c6 thudc tinh cam quan tuwong tu nhau
(Hinh 6a).

6 T =
D& nhét
4 o
2 + M5,
< Ml M6 .MLll nguyén
— heu phu
N0 } — .= NG } “V= D& mnn
[T9) .
= Vila May: & Méﬁ" vang 6-
o~ L ] .
liu
8 -2 T M3 Vi chua
" Sty , Mui cam
rang
-6
-8 -6 -4 -2 0 2 4 6 8
PC, (66,19%)
(b)

Ty Ié cdm: nwéc: mudi
M1: 54:44:2; M2: 50:48:2; M3: 49:48:3;
M4: 45:52:3; M5: 48:48:4; M6: 44:52:4

Hinh 6. Sw phin b6 ciia cac mau va cac thudc tinh cim quan trén ciing mit phiang twong quan giira
thanh phan chinh thir 1 va thi 2 [(a) Ci cai trang va (b) Dwa leo]

Sy phan tan cac mau trén do thi cho thay viéc
thay doi ty 16 mudi va nudc trong moi truong lén
men c6 dnh huong rat nhiéu dén tinh chat cam quan
cta cu cai tring mubi chua. Nhém mau F2, F4, F5,
F6 dugc danh gia 1a c6 thudc tinh twong tu nhau.
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Mau F3 dugc danh gia 1a mau c6 vi man va vi chua
hai hoa, gilt dugc huong vi cua cu cai va nguyén liéu
phu va c6 do gion tot nhét trong 6 mau dugc chon
aé danh gid. Tuong ty, khi thé hién cac mau dua leo
mubi chua va cac thudc tinh cam quan trén cung dd
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thi (Hinh 6b), cac mau dua leo mubi chua c6 vi tri
gan nhau thi c6 thudc tinh cam quan twong tu nhau.
Su phan tan ctia cic mu trén cing do thi cho thay
viéc thay doi ty & nude va ty 16 mudi trong qué trinh
ché bién dura leo mudi chua sir dung méi truong cam
gao ciing anh huong rat Ién dén tinh chat cam quan
ctia san pham. Nhém mau M1 va M2 dugc danh gia
1a c6 vi la nhidu va déay 1a thudc tinh khong mong
muén cta san phim. Nhém mau M3 va M4 nam gan
nhau nén cé thudc tinh twong ty nhau. Hai mau nay
déu c6 mau vang 6 liu, mui nguyén liéu phu dic
trung, d6 gion, vi chua, vi man vira phai. Nhu vy,
mau M3 va M4 duoc chon 1a miu dat yéu cau vé
chat lugng. Gian do yéu thich san phiam (Hinh 7)
mot 1an nita khang dinh lai két qua danh gia cam

2
1 ’
<o m 80%-100%
=] 60%-80%
&1 = 40%-60%
8‘“ ) 20%-40%
. m 0%-20%
-3
-4
4 -3 -2 -1 0 1 2 3 4
PC, (60,19%)
(a)
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guan cua cic mau cu Cai tring va dwa leo 1én men
mubi chua ¢ cac ty 1& cam:nuéc:mudi khac nhau
(voi ndng d6 khuan L. plantarum st dung 1a 10°
CFU/g cam). Cac mau cu cai tring va dua leo mudi
chua ciing dugc danh gia theo diém so thich. Cac két
qua thé hién trén gian dd yéu thich da xac nhan mau
F3 (cu cai tring mudi chua) (Hinh 7a) 1a san phdm
dugc yéu thich nhét (80-100%). Cac mau M3 va M4
(dwa leo mubi chua) ciing da cho thdy 80-100%
ngudi tiéu dung yéu thich (Hinh 7b). Dy 1a nhom
mau dugce danh gid c6 mau sac twoi sang, mui vi dac
trung, trang thai t6t. Trong khi d6, kha ning chép
nhan cua nguoi tiéu ding thap (chi 20-40%) cho cac
mau M1 va M2.

2
_ = 80%-100%
s 0 60%-80%
o # 40%-60%
22
& 20%-40%
e B 0%-20%
4
-6
8 -6 -4 20 2 4 6 8
PC, (66,19 %)
(b)

Hinh 7. Gian d thé hién su yéu thich ciia cim quan vién ddi véi cac mau (a) ci cai tring va (b) dwa
leo 1én men mudi chua

Thanh pham sau khi thu nhan dwoc chuén bi cho
su dung ngay hodc duge cho vao bao bi (keo thiy
tinh hogc bao bi plastic), c6 thé bao quan tot khoang

mot thang ¢ nhi¢t do mat (3-5°C), san pham van duy
tri dugc mau sic, cu tric va khong c6 mui vi la
(Hinh 8).

Hinh 8. San pham cii cii tring va dwa leo 1én men mubi chua trong méi treomg cam gao

4. KET LUAN

Vi ky thuat 1én men méi, sw chap nhan téng thé
ctia san pham cu cai trang va dua leo 1én men mudi
chua phu thuge vao nhiéu thudc tinh khac nhau nhu
ngoai hinh, két cdu, huong vi, cam gidc ngon mi¢ng
va ca tinh acid cua san pham cudi. Két hop cac
phuong phép thdng k& PCA va phan tich da chiéu
cac dir liéu yéu thich san pham cho théy tién ich cua
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chung trong xac dinh cac thudc tinh cdm quan cua
san pham 1én men mubi chua va quan trong cho su
chép nhan cua ngudi tiéu dung. Dya vao ham luong
lactic acid sinh ra, két qua danh gia cam quan va
gian dd yéu thich cho thay rang qua trinh mudi chua
cu cai tring va dua leo trong méi truong cam gao
V6i ty 1& nudc 48%, mudi 3% cing voi 49% cam gao
cho san pham 1én men mudi chua trong méi truong
cam gao c6 cac dic diém cam quan cao va ngudi
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tiéu dung wa thich nhét tir cac bd tri trong nghién
ctu thuc hién. Phan tich gia tri cam quan (dac tinh
duogc xem la quan trong) va cac sé thich cua nguoi
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