Tap chi Khoa hoc Truong Pai hoc Cén Tho

Tap 57, S6 chuyén d@é Cong nghé thuc pham (2021): 161-169

Tap chi Khoa hoc Trudng Pai hoc Can Tha

S& chuyén dé: Céng nghé thuc phdm

website: sj.ctu.edu.vn

DOI:10.22144/ctu.jsi.2021.018

TOI UU HOA PIEU KIEN NGAM THAM THAU TRONG MAT ONG CUA CAM

SANH (Citrus sinensis)

Duong Thi Phugng Lién®, Tran Minh Pang Khoa? Duong Kim Thanh! va Phan Thi Thanh Qué"*
1BG mén Cong nghé thuc phdam, Khoa Néng nghiép, Trieong Pai hoc Can Tho

2Sinh vién nganh Céng nghé Sau thu hoach, Khoa Néng nghiép, Triecong Pai hoc Can Tho
*Ngwoi chiu trach nhiém vé bai viét: Phan Thi Thanh Qué (email: pttque@ctu.edu.vn)

Théng tin chung:

Ngay nhdn bai: 23/02/2021
Ngay nhdn bai swa: 12/03/2021
Ngay duyét dang: 28/04/2021

Title:

Optimization of the osmosis
soaking conditionsin honey of
King mandarin (Citrus
sinensis)

T khoa:
Box-Behnken, cam Sanh, dong
hoc, mdt ong, toi wu hoa

Keywords:
Box-Behnken, honey, kinetic,
King mandarin, optimization

ABSTRACT

In this study, the moisture migration and solute diffusion during osmotic
soaking of King mandarin in honey solution were modeled by power-law
profile. Osmotic process of the product was performed until equilibrium was
obtained under experimental conditions. The water loss (WL) and solid gain
(SG) were computed on the basis of mass balance and the kinetic rate
constants and other statistical parameters for each process were determined.
Box-Behnken design was employed in order to determine the optimal
processing parameters, including blanching time (30-90 seconds), honey
concentration (60-80% v/v) and ratio of osmotic solution to King mandarin
(1-2 times, viw). Ascorbic acid content as well as sensory quality score at
equilibrium were determined and all response data were analyzed by
Statgraphics Centurion XV.I software. The optimal soaking conditions for
King mandarin in honey were blanching time of 66.39 seconds, the honey
concentration of 71.96% and the ratio of immersion to material of 1.57 times.
The WL and SG were found to be 39,39 and 18,83 (%), respectively. The
product reached equilibrium after 7 days, ascorbic acid content was found to
be 9.43 mg/100 g; the sensory quality scores in terms of color and taste-flavor
of product were 4.42 and 4.61, respectively.

TOM TAT

Trong nghién civu ndy, sw di chuyén am va khuéch tan chat tan cia cam Sanh
ngdm trong dung dich mdt ong dwoc mé hinh hoa theo quy ludt lity thira. Qua
trinh thzfm théu dwoc danh gid, méi ngay dén khi san pham dat can bang. Su
gidm am (WL) va gia tang khoi lwong chat khé (SG) dwoc tinh todn trén co
s6¢ cdn bang khoi lwong va hdng sé toc dg dong hoc cing voi cdac thong sé
thong ké khac dwoc xdac dinh. T hiét ke Box-Behnken dwgc bé tri dé xdc dznh
cde théng s6 quy trinh t6i 1w, bao gom thoi gian chan cam (30-90 gidy), nong
dé mat ong trong dung dich ngam (60-80% v/v) va ty I¢é dung dich ngam so
véi cam (1-2 lan v/w) Ham luvong ascosbzc acid va diém chdt lwong cdm quan
& trang thdi can bang dwoc xdc dinh, so liéu dwgc xir Iy bang phan mém
Statgraphics Centurion XV.I. Quy trinh t6i wu twong img véi thoi gian chan
cam, 1y 1¢ mdt ong trong dung dich ngdm va ty I¢ dich ngam tham thau so véi
cam lan luot la 66,39 gidy, 71,96% va 1,57 lan, WL va SG la 39,39 va 18,83
(%). San pham dat cin bang sau 7 ngay, ham luong ascosbic acid ciia cam
la 9,43 mg/100 g va diém chdt heong cam quan thé hién qua mau sdc va mii
Vi ciia san pham twong img la 4.42 va 4.61.
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1. PAT VAN DE

Cam Sanh (Citrus sinensis) 1a giéng cdy an qua
thuoc chi Cam chanh, thich hop véi nhiéu loai dét
trong. Trai cam Sanh rat d& nhan ra nho 16p vo day,
san sui va thuong c6 mau luc nhat (khi chin ¢ sac
cam), cac mui thit c6 mau cam hay vang sam, thit
trai nhidu nuéc, vi chua ngot, khéi lugng trung binh
275 g/ trai (Hoang Thi Thiy, 2015). Bong bang song
Ctu Long (PBSCL) c6 khoang 30.000 ha cam
Sanh, tap trung & cac tinh Vinh Long, Hau Giang,
Tra Vinh, Pong Thap va thanh phd Can Tho. Trong
nhitng nim qua, dién tich trong cam Sanh & PBSCL
khong ngimg dugc mé rong. Tuy nhién, cho dén
nay, nha vudn trong cam Sanh tai PBSCL chua c6
dau mdi bao tiéu 6n dinh nén chu yéu tiéu thu ngi
dia va duéi dang an twoi, dong thoi do san luong
tang nhidu din dén cung vuot cau lam giam gi tri
kinh té cta cam Sanh (Tan Phong, 2019). Do dé, can
¢6 phuwong phap ché bién, bao quan thich hop tao ra
san pham dinh dudng t6t cho nguoi tiéu dung, dong
thoi 1am tang gia tri cho ngudn nguyén liu nay.

V6i xu thé hién nay, nguoi tiéu ding ngay cang
quan tdm hon ddi véi viée tiéu thu thuc pham chic
nang lanh manh. Diéu nay di dinh hudng cho nganh
thuc pham, hudng téi muc tiéu tap trung vao viéc
bao quan cac hop chat ty nhién hién c6 trong rau qua
nhu cic hop chét hoat tinh sinh hoc dién hinh 1a
prebiotic, vitamin, chit xo, mudi khoang,...
(Alzamora et al., 2001; Sloan, 2002; Zhao et al.,
2005). Ngudi tiéu ding ddng thai mong mudn thuc
pham c6 gia tri dinh dudng va cam quan t6t hon,
khong mat “huong vi tuoi ngon ty nhién”, lién quan
dén cac phuong phap bao quan khong dl‘mg nhiét
(Rosca & Rosca, 2013).

Bao quan trai cdy bang cach ngam tich nudc
tham thau trong dung dich duong c6 dic 1a mot
trong nhirng giai phap lua chon dap tng nhu cau trén
(Rosca & Rosca, 2013). Déy la mét ky thuat bao
quan duoc sir dung dé san xuit cac san pham chat
lugng cao (Azoubel & Murr, 2003; Sagar & Kumar,
2010). Théng thuong trong qué trinh nay, muéi
dugc st dung lam dung dich tham thau cho rau va
duong st dung cho trai cay (Alakali et al., 2006).
Ngay nay, mat ong dugc ua chudng dé thay thé hoan
toan hoac mot phan duong trong ché bién trai cay.
Mat ong 1a mot loai thuc pham tiém nang tu nhién
bao gém duong fructose va glucose (60-85%),
maltose va sucrose (7-10%). Méat ong cling c6 cac
enzyme (invertase, diastase, catalase va glucose
oxidase), amino acid, vitamin, phenolic acid,
flavonoid, khodng chét (K, Ca, Na, P, Mg va Fe)
cung véi cac chit c6 hoat tinh sinh hoc khac
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(Bertoncelj et al., 2011; Chefrour et al.,
Dzugan et al., 2018; Kamboj et al., 2013).

2009;

Hién twong truyén khéi dién ra giita nguyén liéu
va moi trudng tham thau bi anh huéng bai nhiéu yéu
t6, bao gom ban chét cua nguyén liéu (loai, gidng,
mirc d6 truwong thanh, hinh dang va kich thudc,
phuong phap tién xir 1) va cac thong sd cia qua
trinh (thanh phan/ndng d6 cua dung dich tham thau,
ty 1¢ dung dich tham thau/nguyén ligu, nhiét do va
thoi gian ngdm) (Panades et al., 2008; Shukla et al.,
2018). Nham giai quyét vin dé bao quan cam Sanh
g dung phuong phap ngam tach nude tham thau,
dong thoi dua trén co sé cac yéu té anh huong da
néu, san phim cam Sanh ngam mat ong dugc nghién
cau, véi muc tiéu khao sat va t6i wu hoa WL, SG
clia qué trinh tham thiu cung voi ham luwong
ascosbic acid va chit lwong cam quan cua san pham.

2. VAT LIEU VA PHUONG PHAP

2.1. Chuan bi nguyén liéu

Cam Sanh (vura chin) dugc mua tir cac h¢ nha
vuon trong cam Sanh ¢ Vinh Long. Mat ong hoa ca
phé mua tir cong ty san xuat mat ong Dakbee.

Cam Sanh sau khi thu hai vé unC rira sach, cét
cuong, got vo. Rudt cam dugc chan trong nude soi
v6i thoi gian nhu dugc bo tri ¢ Bang 1, sau d6 dugc
lam rao, tach mui, cat 161 dé tach hat.

~Mat ong duoc chuén bi thé}nh dung dich thén)
thau trong nuéc loc theo cac nong d(f)»nhu QUQC bo
tri thi nghiém (Bang 1). Dung dich tham thau duoc
cho vao céc hu thuy tinh (200 mL) khoang 90 mL.
Cam dugc cho vao dich ngdm tham thau theo ty I1¢
duoc bo tri va dugc gitr ¢ nhiét do 12-15°C.

2.2. Phuong phap thi nghiém

2.2.1. Thiét ké thi nghiém

Phuong phap bé mat dap ung (RSM) duoc lya
chon de ude tinh tac dong cua cac nhan t6 ddi vai su
giam am va gia tang chat kho cung voi cac bién lién
quan dén chat lwong san pham nhu ham luong
ascorbic acid va diém chét luong cam quan khi san
pham dat trang thai cdn bang. Ba thong sd, cu thé 1a
thoi gian chan (Xi), ndong d6 mat ong trong dung
dich tham thau (X») va ty I¢ thé tich dung dich tham
thiu so véi khdi lugng mui cam (X3), dugc chon 1a
céc nhan t& doc 1ap quan trong nhat dua theo céc tai
liéu tham khao. Pham vi dao dong cua cac nhan t6
bé tri trong nghién ciru dugc quyét dinh da trén két
Quéa nghién ciru tham do. Thiét ké Box-Behnken la
mot giai phap thay thé hiéu qua cho thiét ké phuc
hop trung tam (Terkmane et al., 2016), dwoc sir dung
cho nghién ciru nay, gdm 15 nghiém thirc véi 3 diém
trung tdm, duoc trinh bay cu thé & Bang 1.
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Bing 1. Thiét ké Box-Behnken cho cic bién nhén to xir Iy ciia qua trinh thim thau

Bién doc 1ap  Thoi gian chan (gidy)

Nong d§ mat ong trong

Ty 1& dung dich tham thau so véi

(nhan td) (X1) dung dich (%, viv); (X2) mui cam (1an, v/iw); (Xs)
Mic cao 90 (+1) 80 (+1) 2 (+1)
Trung binh 60 (0) 70 (0) 1,5 (0)
Murc thap 30 (-1) 60 (-1) 1(-1)
Thi tw miu X1 X X3
1 +1 0 -1
2 +1 +1 0
3 +1 -1 0
4 -1 +1 0
5 +1 0 +1
6 0 +1 +1
7 0 -1 +1
8 0 +1 -1
9 -1 0 +1
10 0 0 0
11 -1 0 -1
12 0 0 0
13 -1 -1 0
14 0 0 0
15 0 -1 -1

2.2.2. Dong hoc ciia qud trinh truyén khoi
Xac dinh WL va SG

Sau mdi ngay (24 gid) ké tir luc bit dau ngdm
tham thiu, mau cam duoc vét ra khoi ha thay tinh
va dugc dat trén ray loc dé mat ong bam trén mui
cam chay xudng ha thily tinh. Cac mui cam sau d6
duoc rira that nhanh voi mét it nudc, thAm nhe bang
khin gidy dé loai bo nude bam va can lai khéi luong
bang can dién tu (Shukla et al., 2018). Do am ban
dau va d6 am cudi cua mau ciing duge xac dinh. WL
(%) va SG (%) duoc tinh toan dua theo phuong trinh
(1) va (2) (Kamboj et al., 2017; Shukla et al., 2018).
Qua trinh dugc thuc hién dén khi san phdm dat can
bang (khéi lwong khong déi).

(Mo

WL (%) = ) % 100 @

SG(%) = (S;vﬂ x 100 @)

V6i: Mo va M lan lugt 14 lugng am ban dau va
cuoi cua mau cam (g),

So va S lan luot 1a luong chét kho ban dau va
Cuoi cta mau cam (g),

W la khéi lvgng mau ban dau (g).

bong hoc Cua qud trinh giam am va gia tang
khoi lwong chat kho

Dé thiét lap mdi quan h¢ gitra WL va SG véi thoi
gian ngdm trong qua trinh tham thau, déng hoc cua

qué trinh giam am va gia tang khdi lugng chat kho
duge mo hinh hoa theo quy luét lity thira (Azuara et
al., 1992; Kamboj et al., 2017; Souraki et al., 2015),
dugc thé hién qua phuong trinh (3).

WL (hoac SG) =k x t" 3)

Véi k va n 14 cac tham sb clia mo hinh

2.2.3. Phwong phadp phdn tich va danh gia cam

quan
_ Xac dinh d6 4m: bo am cua cam dugc xdc dinh
bang phuong phap say ¢ 105°C dén khi khoi luong
khong doi (TCVN 3948: 1984).

Xdc dinh ascorbic acid: Ham luong ascprbic
acid duoc xac dinh dua trén phuong phap chuan do
Vi 2,6-dichlorophenol indophenol, dugc quy dinh
trong TCVN 3948: 1984.

Ddnh gid cam quan san pham: Hoi dong gom 6
thanh vién (da duoc huan luyén co ban vé san pham
cam Sanh ngdm mat ong), danh gia cam quan cac
mau sir dung phuong phap cho diém chéat luong voi
chi tiéu mau sic va mui - vi. Thang diém danh gia
nhu sau: 5: Rgt tot; 4: Tot; 3:Kha; 2: Trung binh; 1:
Kém va 0: Rat kém (san pham hong).

2.2.4. Phuong phap xir Iy s6 liéu

Xay dung phwong trinh déng hoc: Phuong trinh
dong hoc theo quy luat liy thira biéu dién su thay
d6i WL (SG) theo thoi gian ngam dugc xdy dung
bang phan mém CurveExpert Professional, cac tham
sd k, n ciing véi hé sb xac dinh (R?) va sai biét binh
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phuong trung binh (Root mean square error, RMSE)
cta phuong trinh duge xac dinh.

Téi wu héa qud trinh: Ham toan hoc i, thé hién
bién tiéu chi (WL, SG; ascorbic acid; diém chat
lwong cam quan), twong quan vai ba bién doc lap
(thong sb cia qua trinh); cu thé:

Xq: thoi gian chan (gidy),

X2: ndng do mat ong trong dung dich tham thau
(%, v/v); va

X3: Ty 1¢ dung dich ngam so vai khdi luong
nguyén liéu ngdm (lan, v/iw).

Phuong trinh héi quy da bién c¢6 dang:

Yi = Bo+ PiX1 + B2Xz + P3Xs + P1aXe? + BaaXo?
+ BasXa? + P12X1 Xz + B13X1 Xz + P2sX2Xs3

S6 liéu tir thiét ké tdi wu hoa cua cac bién tiéu
chi dwoc phan tich hdi quy da bién va xac dinh cac
thong s téi wu cua qué trinh ngdm thim thiu bang
phan mém Statgraphics Centurion XV.1.

3. KET QUA VA THAO LUAN
3.1. M hinh héa dong hec giam am va gia
tang chat kho

Phuong trinh theo quy ludt liy thira dugc st
dung dé danh gia dong hoc giam am va gia tang khdi
lwong chit kho cua cam ngdm mat ong. Bang 2 va
Bang 3 trinh bay céc gia tri tham s6 cia mé hinh thu
dugc tir phan tich hoi quy phi tuyén tinh cung véi
céc gia tri R? va RMSE cho mé hinh theo quy luét
lily thura.

Bang 2. Théong sb biéu dién ddng hoc giam am
cua cam ngadm mét ong theoquy luét liy
thira

Thir te WL  kwe — nw R? RMSE
miu
1 37,67 19,719 0,335 0,980 5,321
2 37,75 16,064 0,434 0,983 8,628
3 34,86 17,991 0,338 0,983 8,567
4 36,57 16,604 0,410 0,985 8,974
5 35,73 19,826 0,307 0,990 5,483
6 37,06 17,895 0,365 0,985 7,629
7 33,75 18,582 0,298 0,990 6,650
8 35,57 16,476 0,388 0,984 7,544
9 38,95 19,788 0,346 0,983 9,979
10 39,75 19,841 0,349 0,989 8,465
11 36,06 19,056 0,311 0,990 7,791
12 39,05 20,512 0,312 0,988 9,975
13 36,06 17,433 0,355 0,987 4,721
14 39,08 20,015 0,334 0,986 9,531
15 32,57 17,737 0,308 0,988 5,659
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Béing 3. Thong sb biéu dién dong hoc gia ting
khoi lwgng chat khé ciia cam ngdm mat
ong theo quy lujt liy thira

Thit tw SG.  Ksc NsG R? RMSE
miu
1 18,25 6,492 0,521 0,987 1,343
2 18,64 7,492 0,476 0,987 1,321
3 15,87 6,676 0,430 0,988 1,001
4 1790 6,683 0,515 0,980 1,724
5 18,14 7,938 0,396 0,984 3,073
6 1793 7,485 0,450 0,986 1,495
7 16,20 8,027 0,348 0,985 1,849
8 18,77 6,758 0,536 0,985 1,133
9 18,74 7,480 0,472 0,985 1,529
10 18,52 8,272 0,415 0,987 1,605
11 18,14 7,056 0,486 0,988 1,627
12 18,79 8,295 0,403 0,991 1,913
13 17,52 8,414 0,379 0,987 1,538
14 18,92 8,653 0,406 0,987 1,530
15 16,59 6,182 0,516 0,984 1,455

Céc gia tri thuc nghiém vé sy giam am (Bang 2)
va gia tang khdi luong chat kho (Bang 3) trong cac
diéu kién xir Iy khac nhau cho thay khi san pham dat
trang thai can bang, do giam 4m trong cac nghiém
thae dao dong trong khoang 32,57 — 39,75%, trong
khi do gia ting khoi lugng chét kho dao dong trong
pham vi 15,87 — 18,92%. Céac tham s k va n ciia
qué trinh giam 4m va gia tang khdi luong chit kho
cling c6 su chénh léch gitra cac nghiém thirc. Nhu
vay, rd rang sy thim thiu phu thudc vao cac nhan t6
dugc khao sat trong thi nghiém. D) thi biéu dién su
giam am va gia ting khdi lugng chit kho thuc
nghiém va moé phong theo quy luat iy thira ctua
nghiém thic cing vaoi d6 thi biéu dién sy thay doi
d6 Brix trong cam va dich ngdm tuong ang vai diém
trung tdm theo thiét ké thi nghiém duoc minh hoa
trén Hinh 1 va Hinh 2. Bang 2, Bang 3 va Hinh 1
cling cho thay lugng 4m thoat ra ludn cao hon lwong
chat khé hip thu vao mui cam, két qua nay hoan toan
phit hop véi két qua di cong bd tir cac nghién ciru
trugc (Azoubel & Murr, 2003; Kamboj et al., 2017;
Lazarides et al., 1995; Shukla et al., 2018).

M3 hinh theo quy luét lity thira phu hop véi dir
liéu thi nghiém vé sy giam am cing nhu gia tang
khéi lugng chat kho (Hinh 1). Hé sb xac dinh (R?)
trong hau hét cac nghiém thirc déu cao hon 0,980.
Dong thoi, sai biét binh phuong trung binh RMSE
tuong dbi nho (nhoé hon 10 va nhoé hon 3,1 twong
g Vi qua trinh giam am va gia tang khéi lwong
chat kho) da mé ta ddy du dong hoc thim thiu san
pham cam ngdm mat ong. Mot s6 nghién ciru truc
cua tac gia Souraki et al. (2015); Kamboj et al.
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hoc giam am va gia ting khdi lugng chét kho cua
qua trinh tach nudc tham thau.

ting chit khé (%)

6 glam Am va

b

0 1 2 3

4 5 6 7 8

Théi gian ngam (Ngay)

¢ Dégiam am (%)

Po giam im theo quy luat liy thira

M Détang khéi lwong chit khé (%)

—Pi tang khoi lwong chit khé theo quy luit liy thira

Hinh 1. Sy giam 4m va gia ting chét khé ciia miu tai diém trung tim trong thiét ké

Két qua tir Hinh 1 va Hinh 2 két hop vai sb liéu
giam am va gia tang khdi lwong chéat kho cho thay
WL, SG va d6 Brix cuia cam tiang theo thoi gian
ngam tham thau, trong khi d6 Brix cua dich ngam
giam dan. Giai doan dau (ngay 1 va 2) su ting/giam
dién ra rat nhanh, quy luat nay da duoc cong bo boi
cac nghién ctru trude day (Eren & Kaymak-Ertekin,
2007; Kamboj et al., 2017; Kaymak-Ertekin &
Sultanoglu, 2000). Pong lyc tham thau rat I16n giia

70

cac mui cam va méi truong xung quanh 1a ly do co
ban cho sy mat nudc nhanh chong trong giai doan
bat dau va giam dan t6i giai doan két thiic qua trinh
tham thau (Kamboj et al., 2017). Trong thi nghiém
nay, hau hét cac mau nghiém thirc dat can bang sau
7 ngay, tir ngay thir 8 do Brix ciia cam va dich ngdm
mat ong ciing nhu do giam am va gia ting khdi
luong chat kho khong thay doi.

60

50 1

40

30

Do Brix (%)

20

10

0

#Dich ngam Y Cam

I II II II II II II II h
0 1 2 3 4 5 6 7 8

Thoi gian ngdm (Ngay)

Hinh 2. Sy thay d6i d9 Brix ciia cam va mit ong theo thai gian ngam

(Thé hién qua trung binh+dé léch chudn)

3.2. Téi wu héa qua trinh ngdm thim thiu
cam trong mat ong

Két qua phan tich hdi quy va xéac dinh cac thong
s6 tbi uru hoa cho cac bién nhan té doc lap dwoc thuc
hién bang phan mém Statgraphics Centurion XV.I.
Céc hé s6 cta phuong trinh hoi quy da bién sau khi

165

phan tich duoc trinh bay trong Bang 4, cac thong sd
t6i wru hoa cac bién nhan t6 doc lap cua qua trinh
dugc thé hién trong Bang 5. DS thi moé phong
phuong trinh hdi quy da bién mé ta sw giam am, gia
tang chat kho va ascorbic acid dwgc minh hoa trén
Hinh 3.



Tap chi Khoa hoc Truong Pai hoc Cén Tho

Bang 4. Hé s6 phwong trinh hdi quy da bién
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Hé sb WL SG  Ascorbic acid Mau sic M vi
Bo -116,646 -38,955 -62,1266 -22,55 -22,8375
B1 NS NS 0,152946™ NS NS
B2 3,72296™ 1,54658** NS 0,555™ NS
B3 NS NS NS 6,6™ 4,225"
B NS NS 0,000463" - 0,000292" NS
B2z - 0,026742** - 0,011029** -0,011041™ - 0,004125™ 0,005208™
Bs3 - 7,52667* NS NS -2,45™" - 1,38333"
P12 NS 0,001992* - 0,023833" NS 0,000667"
B3 - 0,0805* NS NS NS NS
Ba3 NS NS - 0,0759" NS NS

2 0,966 0,959 0,956 0,968 0,957
Lack of fit 0,219 0,219 0,420 0,605 0,413

(NS: Khéng co ¥ nghia; ", va

Phuong trinh hdi quy da bién cho 5 tiéu chi danh
gia déu c6 hé s6 xac dinh R2 cao hon 0,95 va cac gia
tri “Lack of fit” (thé hién sai biét do khong phu hop
v6i phuong trinh héi quy) déu 16n hon 0,05 (Bang
4), hay no6i cach khac 1a khong cé ¥ nghia thong ké,
da cho thdy d6 phu hop cao cua cac phuong trinh hoi
quy md ta cho bo sé ligu thuc nghiém.

Dbi voi sy mit nudc, ndng d6 mat ong trong
dung dich 1a yéu t quan trong, tic dong c6 ¥ nghia
nhét (ca bac 1 va bac 2 caa phuong trinh véi mirc ¥
nghia 1an luot 14 0,01 va 0,001), trong khi bac mot
va hai ctia bién thoi gian chan khong anh huéng
dang ké. Chi c6 su tuong tac giita thoi gian chan véi
ty 1€ dich ngadm so v&i nguyén liéu ma khong co sy
tuong tac giita 2 nhan té nao khac. Su gia ting ndng
do chat kho chiu anh huong nhiéu nhat tir nhéan t6

*** thé hién mirc dg ¥ nghia twong vmg véi 0,05; 0,01 va 0,001)

néng do mat ong trong dich ngam (ca béc 1 va bac
2 déu c6 mirc ¥ nghia 0,01, ddng thoi su tuong tac
giita thoi gian chan va ndong do mat ong trong dung
dich). Nghién ctu cua Kamboj et al. (2017) ciing
khang dinh su giam am va gia tang khdi luong Chat
kho trong miéng tio phu thudc rat nhidu vao ndng
d6 mat ong trong dich ngam.

Ham luong ascorbic acid chiu anh huéng nhiéu
nhét tir nhan t6 thoi gian Chén nguyén liéu (ca bac 1,
bac 2 va tuong tac voi nong do mat ong trong dich
ngam). Chat luong cam quan vé mui vi va mau Sac
san pham bi tac dong cha yéu tir ndng do mat ong
trong dich ngdm va ty I¢ dich ngdm so v6i nguyén
lieu cam. Két qua nay hoan toan hop Iy vi mau sac
va mui vi san pham hoan toan duoc quyét dinh bai
ty I€ hai nguyén li¢u chinh la mat ong va cam.

Bang 5. Gia tri toi wu ctia cac nhan to theo cac bien tiéu chi

Bién tiéu chi (gia tri toi da) X1 X X3
WL (39,59%) 30,00 71,24 1,72
SG (19,02%) 90,00 77,00 1,17
Ascorbic acid (9,56 mg/100 g) 79,94 69,93 1,29
Mau séc (4,42) 64,75 74,27 1,66
Mui vi (4,63) 75,54 71,95 1,66
WL va SG (39,46 va 18,89%) 56,06 72,85 1,54
Mau sac va mui vi (4,41 va 4,62) 69,44 72,62 1,65
Mau séc, mui vi va ascorbic acid 4,37 va 4,55 diém; 9,48 mg/100 g) 68,14 70,90 1,59
T4t ca c4c tiéu chi
\ \ o
- WLva SG (39,39 va 18,83%) 66.39 71.96 157

- Ascorbic acid (9,43 mg/100 g)
- Mau sac va mui vi (4,42 va 4,61)

Bang 5 va Hinh 3 cho thdy sy giam am co
khuynh huéng nhidu nhét khi ty 18 dich ngam so v6i
cam & muc cao (1,7 lan) va nong dd mat ong trong
dich ngdm ¢ mirc trung binh (71,24%). Luong dich
ngam nhiéu gitip qua trinh tach nuwdc tham thiu xay
ra dé dang hon. Tuy ring ndng do chat tan (mat ong)
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trong dich ngam cao s& lam ting 4p suat tham thau
gitip qua trinh giam am va gia ting khéi luong chat
kho dién ra nhanh hon (Kamboj et al., 2017), song,
ndng d6 mat ong cao s& lam gia ting d6 nhot, o dac
sét va lam giam kha ning thdm thau cta qua trinh.
Sy gia tang chat kho c6 khuynh huéng dat gia tri cao
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nhat khi ndng dd mat ong trong dung dich cao, khi
d6 nong do chat kho trong dich ngdm cao qua trinh
gia ting chat kho trong cam ciing nhanh chong gia
tang (Kamboj et al., 2017).

Ham lugng ascorbic acid c6 khuynh huéng duy
tri cao khi ty 1& dich ngdm so véi cam & muc thap
(1,29 14n), do ham lwong ascorbic acid chu yéu hién
dién trong cam. So véi ascorbic acid trong nguyén
liéu cam ban déu, sy ton that ascorbic acid trong san
pham khoang 61,1%. Nghién ctru cia Kamboj et al.

Do giam 4m WL (%)
“

60 64 68 7

Nong do mat ong trong dich ngam (%

Do gia tang chét kho SG (%)

60 64 68 72

Nong d6 mgt ong trong dich ngam (%

95 f
9,2 &
89 [
8,6 &
8,3 ¢
80 ¢
7,7 L
0 6 s p
Néng doé mat ong

Ascorbic acid (mg/100 g)
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(2017), ty ¢ ton that ascorbic acid trong tao ngam
240 phut trong dung dich mat ong 1én dén 42%. Nhur
vay, ton that ascorbic acid trong nghién ctru nay kha
cao la do thoi gian ngdm kéo dai (7 ngay).

Chit lwong cam quan vé mau sic va mui vi cha
yéu do su hoa hop gitra mat ong va cam nén hau nhu
dugc danh gia cao twong tng voi nhan t6 ndng do
mat ong trong dich ngam va ty [& mat ong so véi cam
& mirc trung binh (1,66 1an).

WL
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Hinh 3. Két qua phan tich hdi quy WL, SG va ascorbic acid theo cac nhén t6
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Bang 5 cho phép lua chon thong s6 tdi wu cua
qué trinh cho timg tiéu chi hodc két hop cac tiéu chi
v6i nhau, cu thé nhu chon thong sd toi wu cho san
pham c6 ham lugng ascorbic acid cao nhat, két hop
mau sic va mii vi dé co san pham ¢6 chét luong cam
quan tét, két hop su giam m va gia ting chét kho
dé qua trinh tham thau tt nhat hay két hop tat ca cac
tiéu chi.

Trong truong hop tdi wru hoa cho tat ca cac ticu
chi, cac thong s tdi uu ctia qué trinh ngam 1a: chan
cam trong 66,39 giay (dé thuan tién, co thé chon thoi
gian chan 1a 66,4 gidy), nong d6 mat ong trong dich
ngam 1a 71,96 (%, v/v) (dé thuan tién, c6 thé chon
nong dd mat ong trong dich ngam 1a 72%, v/v) va ty
1é dich ngdm so vé&i cam 1a 1,57 (1an, v/w). Khi d6
WL, SG, twong ung voi 39,39 va 18,83 (%),
ascorbic acid duy tri 9,43 (mg/100 g) va diém cam
quan mau sic, mui vi san pham lan luot 12 4,42 va
4,61.

4. KET LUAN

Sy giam 4m va gia tang chat kho trong qua trinh
ngam cam trong dung dich mat ong bién d6i phu hop
vé6i quy luat lity thira va qué trinh dat cAn bang sau
7 ngay. Cac thong s6 tdi wu cho qua trinh ngdm tham
thiu c6 thé duoc cho phép Iya chon theo timg tiéu
chi @& ra hozc két hop cac tiéu chi v6i nhau. San
pham duoc danh gia kha t6t vé chat luong cam quan,
quan trong hon, san pham hira hen mét sy da dang
hoa ddng thoi ciing 1a mot hinh thirc bao quan tot
cho nguyén liéu cam Sanh giau dinh dudng va phd
bién & Bong bang séng Ciru Long.
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