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Tom tat

Cu ha khém 1a phy phidm néng nghiép giau chat xo, duong va khoang chit nhung Nhén 28/10/2025
chua duoc khai thac hiéu qua. Nghién cu nay danh gia anh huong cua cac yéu t6  Puoc duyét 16/12/2025
tién xir 1y gom ty 1& va thoi gian ngdm gidm, ty 18 va thoi gian ngdm CaCl> dén chat Cong bd 22/12/2025

luong san pham ca hu khom mudi chua. Phuong phap bé mit dap ung (RSM) voi
thiét ké to hop trung tdm (CCD) dugc ap dung nham tdi wu déng thoi do tra"mg (L*),
d6 cimg (N) va diém danh gia cam quan. Két qua cho thy ty 1& gidm anh hudng Tu khoa
manh nhit dén d6 tring va c‘érn quan, trong khi d6 ciing pf‘ll.l thu?c cha yéu vao ty 18 chit luong, cti hit khém,
va thoi g’ian ngdm CaCl.. Di€u kién t0i wu duogc xac dinh gom giam 2,49 %, thoi gian 44 chua, phuong phép bé
ngejlm giam 12,’27 phut, CaClz 0,73 % va thb{ gian ngdm CaClz 12,82, phut, gitip s:fm mit dap tmg, tién xir Iy
pham dat d6 trang 79,6, d cting 71,6 N va di€ém cam quan 18,7/20. Két qua gop phan
hoan thién cong doan tién xir 1y trong quy trinh ché bién san phdm mudi chua tir phy
pham nong nghiép theo hudng gia ting gia tri va phat trién bén ving.
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1 Pit van dé

Nganh cong nghiép ché bién noéng san tai Viét Nam
dang phat trién manh, dit ra yéu cau cip thiét vé& tan
dung hiéu qua nguyén lidu va phu pham nham giam that
thoat sau thu hoach va gia ting gia tri kinh té theo huéng
bén vimng [1]. Trong d6, cidy khém (Ananas comosus)
dugc trong phd bién tai cac tinh Pong bang song Ciru
Long vé6i san lugng 16n phuc vu ché bién va xuat khau.
Qua4 trinh ché bién khom tao ra nhiéu phu pham, trong
d6 dang cha y 1a ¢t hi khom hién dang bi bo di hodc chi
st dung lam thirc an chan nudi, mac du co gia tri dinh
dudng dang ké nhung giau chit xo, duong tu nhién va
khoang chit. Do d6, viéc khai thac cu hi khom lam
nguyén liéu thyc pham co tiém ning kinh té cao va phu
hop voi mé hinh san xuit nong nghiép tudn hoan [2].
Trong nhirng nim gan day, cac san pham 1én men truyén
théng, dic biét 1a rau ci mudi chua, ngay cang dugc ua
chudng nhd hwong vi dic trung va loi ich ddi véi sirc
khoe duong rudt [3]. Phat trién san phidm mudi chua tir
cti hit khom goép phan da dang hoa nhém thyc pham lén
men va tao gi4 tri gia ting mang tinh dic thi ving mién.
Tuy nhién, ct hu khém co cAu tric mdé mém dic biét sau
khi rd dong, d& bi bién ddi trong méi truong acid khi
ngam giam, khac v6i nhiéu loai rau cii mudi chua truyén
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théng 6 cAu tric té bao bén nhu cai be, ca rot. Viéc xir
1y khong phi hop o6 thé 1am san pham mém, giam céu
trac va mat mau ty nhién, anh huéng dén gia tri cam
quan [4]. Trong ché bién rau cu mudi chua, gidm dong
vai tro diéu chinh pH, kiém soat vi sinh va hinh thanh
huong vi; ty 1¢ va thoi gian ngdm gidm anh hudng truc
tiép dén qua trinh acid héa va thim thau trong mo
nguyén liéu [5].

Bén canh méi truong acid, CaClz thuong dugc su dung
nham ting d6 cimg mé thuc vat thong qua co ché lién
két pectin trong thanh té bao. Viéc bo sung CaClz véi ty
1¢ va thoi gian phu hop gitip 6n dinh cau triic va han ché
hién twong mém mo, tuy nhién sir dung khong hop 1y c6
thé anh hudng dén cam quan san pham [6].

Ngoai tac dong riéng Ié, su tuong tac gitia ty 1€ va thoi
gian ngam giam voi CaClz ¢ thé giy ra nhiing bién doi
phtc tap vé mau sic, cdu trac va huong vi. Trong mdi
truong acid manh, pectin va cellulose dé& bi phan giai
lam giam do tring (L*), trong khi ion Ca?* ¢6 kha ning
han ché phé v& ciu tric md, gop phan duy tri d6 climg va
mau sic nguyén liéu [6]. Do do, viéc tdi wu hoa cac diéu
kién xtr Iy gidm va CaCl, bang phurong phap bé mit dap
ung nhdm cai thién do trz"mg, do cung va chét luong cam
quan cua ct hu khom mubi chua 1a can thiét, c6 ¥ nghia
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khoa hoc va thyc tién, gop phan hoan thién quy trinh ché
bién, phat trién san phim dic thu dia phwong va ning
cao hiéu qua sir dung phu pham nong nghiép theo huéng
bén vimng.

2 Vat liéu va phwong phap nghién ciru

2.1 Pia diém va thoi gian nghién ciu

Nghién ctru dugc thuc hién tai phong thi nghiém Cong
nghé thyc phim va Phan tich chuyén siu, Khoa Nong
nghiép va Cong nghé thuc pham, Truong Pai hoc Tién
Giang tir thang 10/2023 dén thang 10/2025.

2.2 Chuén bi nguyén liéu

Nguyén lidu nghién ctru 1a ¢t hu khom gidng Queen, thu
nhén tir cac cay khom bi dbn b6 tai cac ho néng dan
thudc cac xa Hung Thanh, Tan Phudc 1, Tan Phudc 2 va
Tan Phudc 3, tinh Pong Thap. Sau khi loai bo 16p vo
xanh dé thu phan mé non mau tring, nguyén liéu duogc
van chuyén vé phong thi nghiém, rira sach va bao quan
d6ng lanh nhim chu dong nguén nguyén lidu. Trudce khi
tién hanh thi nghiém, ci hu khém duge ra dong. Qua
trinh rd dong lam cdu tric mo tré nén mém va mau sic
nhat hon; do d6, sau khi bao méng vai d6 day 1-2 mm,
nguyén liéu dugc xir Iy bang gidm va CaCl. nham cai
thién mau sic va 6n dinh céu tric cta nguyén liéu.

Qua trinh t6i uu hoa diéu kién tién xtr Iy ci hu khom
mudi chua duge thue hién trén bdn yéu t, dua trén két
qua céc thi nghiém don va déi, bao gdm: X;: ty 18 gidm
(1-3 %), Xa: thoi gian ngam gidm (5-15 phut), Xs: ty 1&
CaCl: (0,25-0,75 %) va Xs: thoi gian ngam CaCl: (5-15
phit). Phuong phap bé mit dap tmg (RSM) vai thiét ké
t6 hop trung tdm (CCD) duoc 4p dung nhim xay dung
phuong trinh téng quat cia mo hinh va xac dinh diéu
kién tdi wu. Thiét ké CCD toan phﬁn duoc lua chon
nham dam bao kha ning mé ta chinh xac mdi quan hé
phi tuyén gitra cac yéu té cong nghé va cac chi tiéu dap
tmg. Uu diém cua thiét ké CCD la cho phép khao sat
day di mién bién thién cua cic yéu td, bao gom ca cic
mirc cuc tri thdng qua céc diém truc, tir d6 m6 hinh hoa
chinh x4c d6 cong cua bé mit dap ing va xac dinh diéu
kién tdi wu mot cach tin cay. Pdng thoi, viéc bd tri nhiéu
diém trung tim gitip danh gia sai s6 thi nghiém, kiém
dinh tinh lap lai va do phu hop ctiia mé hinh hdi quy, gop
phan nang cao do tin cdy cua két qua téi wu hoa. Cac
don vi thi nghi€ém & nghi€m thirc thira va truc duoc thuc
hién 2 1an va 6 nghiém thuc trung tdm. Ba chi tiéu déu
ra dugc Iya chon gdm dé tring L* (Y1), d6 cung (Y2) va
diém cam quan tong hop theo TCVN 3215:79 (Y3).

2.4 Phuong phap nghién ciru

Dir liéu duoc xir Iy va phan tich thong ké bang phuong
phap mo hinh bé mit dap ung, xay dung phwong trinh
héi quy da thoc bac hai bang phin mém
STATGRAPHICS Centurion XV.I.
Ham lugng polyphenol téng dugc xac dinh theo phuong
phap Folin-Ciocalteu. Cac chi tiéu hoa hoc khac dugc
phan tich tai Cong ty TNHH Vietlab, gdm ham luong
acid amin (VLAB-CH-TP-595), du luong thudc trir sdu
(VLAB-CH-TP-614), khodng chat (AOAC 999.11),
carbohydrate (VLAB-CH-TP-140) va xo thé (VLAB-
CH-TP-104). Banh gia cam quan dugc thyc hién theo
TCVN 3215-79 véi thang diém 6 bac (0-5) boi hoi dong
7 thanh vién duoc huén luyén thudc linh vuc Coéng nghé
thyc pham.
3 Két qua va thao luin
3.1 T6i wu hoéa diéu kién tién xir Iy anh hwéng dén do
trang cia ci hit khém mudi chua
Cu hit khom 14 nguyén liéu c6 gié tri dinh dudng va tiém
ning Ung dung trong ché bién thuc pham, v&i ham
luong carbohydrate 8,87 %, dudng téng va dudng khir
4,45-4,48 %, xo tho 1,94 %, cung ham lugng acid amin
(0,33 %) va cac khoang chat thiét yéu nhu kali (1 587
mg/kg), phospho (318 mg/kg), kém (4,54 mg/kg) va sit
(5,67 mg/kg) & mic cao. Nguyén li€u khong phat hién
du luong thudc bao vé thuc vat, dam bao an toan cho
ché bién. Do sang (L*) 1a chi tiéu quan trong phan anh
chét lugng mau sdc va mirc do chép nhan cua san phém.
Anh huodng cua ty 18 va thoi gian ngdm gidm, cling nhu
ty 18 va thoi gian xtr Iy CaCl. dén sy bién thién gia tri L*
dugc trinh bay trong Hinh 1.
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Gia tri L*

Hinh 1. Tac dong cua ting nhan t6 dén d6 sang cua san
pham

Ghi chu: TL la ty I¢; TGN la thoi gian ngam
Hinh 1 cho thay anh hudng riéng 1é cua cac yéu td tién
xir Iy dén d6 sang (L*) cuia cit hu khom mubi chua. Ty 18
gidm 1a yéu t6 chi phdi manh nhat, lam ting gia tri L*
13 rét va dat xu hudng 6n dinh ¢ ving ndng do cao, phan
anh vai tro cia acid acetic trong e ché phan tng hoa
nau bang enzyme. Thoi gian ngadm gidam lam ting do
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trang dén khoang 10 phut, sau d6 anh huéng khong dang
ké. Nguoc lai, CaCl> chi gy bién thién nhe gia tri L*;
d6 tring ting nhe & muc 0,4-0,6 % va hau nhu khong
thay d6i theo thoi gian ngam, phii hop véi vai tro gian
tiép cua Ca?* trong 6n dinh ciu trac mé [7].

Céc biéu d6 bé mit dap ung tir mo hinh hdi quy béc hai
cho thiy do tring (L*) cua san phdm ting chii yéu theo
ty 1€ giém, dac biét trong khoang 2,5-3,0 %, trong khi
anh huong ctia thoi gian ngdm gidm chi rd trong khoang
10 phat dau va sau d6 gan nhu 6n dinh, pht hop véi co
ché e ché hoéa nau enzyme trong moéi truong acid [8].
Nguoc lai, CaClz c6 tac dong han ché; gia tri L* chi tang
nhe & muc 0,4-0,6 % va hau nhu khong thay ddi theo
thoi gian ngdm, cho thiy vai trd cha yéu cua Ca>* 1a 6n
dinh ciu triic mo théng qua lién két pectin [7]. Tong hop
két qua xac dinh mirc 46 anh huong dén do tring theo
thtr ty: ty 1& gidm > thoi gian ngdm giam > ty 1¢ CaCl. >
thoi gian ngam CaCl..

Mo hinh héi quy bac hai mé ta anh hudng cua cac yéu to
tién xir Iy dén d¢ tring (L*) ciia san pham dugc xay
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0,5%, thoi gian ngam CaCl,— 10 phut)

90 N 500
60.0
80 70.0
80.0
I = %00
60
15
50 2
1 1.5 2 25 5 '1‘2‘%‘\‘;%30
e 14 A : 3 S
Ty 1& gidm (%) "‘OC(AC\"S'Q

(c) Ty 1& gidm va thoi gian ngam CaCl, (ty 1€ CaCl, —
0,5%, thoi gian ngdm giam — 10 phut)
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(e) Thoi gian ngdm CaCl, va thoi gian ngam gidm (ty 18
CaCl, — 0,5%, ty 1& giam — 1%)
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dung nhu sau: Gia tri L (d0 tréng) = 15,18 +23,85*X; +
13,39%X, + 12,10*X5 + 0,69*Xs — 3,55*X;*> —
0,045%X,*X, + 0,40%X*X5 + 0,006*X;*X4 — 0,135%X,?
+ 0,164¥X*X; +  0,002*X,*Xy — 13,23*X3? -
0,123*X3*X, — 0,031*X,?

Phuong trinh hoi quy bac hai mé ta gia tri L* cho thay
d6 trang chiu anh huéng dong thoi cua cac yéu td bac
nhét va bac hai. Cac hé sd bac nhat mang diu duong,
trong d6 ty 1& va thoi gian ngdm gidm (Xi, X2) ¢6 anh
huéng manh nhét, tiép theo 1a ty 1& va thoi gian ngadm
CaCl: (X5, Xa4) voi tac dong thap hon, cho thdy gidm la
yéu to chi phéi chinh dén do tring, con CaCl. déng vai
tro hd trg. M6 hinh ciing xac dinh su ton tai cua vung tbi
vu vé ty 18 va thoi gian xtr 1y, dic trung cho t6i uu hoa
bé mat dap ung. T mo6 hinh RSM, gia tri L* du doan
cao nhat dat 82,4 tai diéu kién: gidm 3,33 %, thoi gian
ngam gidm 12,44 phut, CaCl. 0,53 % va thoi gian ngdm
CaCl: 10,8 phit, cho thiy kha ning t6i wu hoa hiéu qua
quy trinh tién xtr Iy théng qua cin bang giita acid hoa va
6n dinh ciu trac mé.
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(b) Ty 1& gidm va ty 1& CaCl, (thdi gian ngam gidm— 10
phut, thoi gian ngdm CaCl,— 10 phut)
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(f) Thoi gian ngdm gidm va ty 18 CaCl, (ty 1&
giam — 1%, thoi gian ngdm CaCl,— 10 phut)

Hinh 2. Biéu d6 bé mit d4p mg thé hién anh huéng cua cac cip yéu to dén d¢ trang ciia san pham
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3.2 T6i wu héa qua trinh tién xir Iy cit hit khém mudi
chua dén d9 clmg ciia san phim

Do cling 1a chi tiéu quan trong phan anh ciu tric va mirc
d6 chap nhan ctia san pham, chiu anh hudng ctia ty 18 va
thoi gian ngdm gidm ciing nhu ty 18 va thoi gian xu ly
CaCl. thong qua sy bién doi pectin va cau trac mo té
bao. Xu hudng bién thién d6 cimg (N) theo ting yéu t6
dugc thé hién qua cic biéu d6 dap ung mot nhan td

Ty 18 va thoi gian ngdm gidm lam ting d6 cing ¢ mirc
thip dén trung binh (=1,0-1,5 % va 8-10 phut), nhung
lam giam d6 ctung khi vuot ngudng tdi wu do suy yéu
cAu truc thanh té bao [9]. Nguoc lai, CaCl: 1a yéu t chi
phéi chinh, véi d6 cung ting ro rét & mic 0,4-0,6 % va
thoi gian ngdm 8-12 phat nho hinh thanh lién két chéo
Ca**—pectate [7, 10], sau d6 xu huodng ting cham lai do
hién tugng bao hoa [11]. Nhin chung, acid hoa dong vai

(Hinh 3). tro ho tro, trong khi CaCl» quyét dinh céu trac, va su
72E ] phdi hop hop 1y giira hai yéu t6 1a can thiét dé duy tri do

71; f cing dic trung cua san pham. Hinh 4 cho thiy anh

Z 70l /\ / /\ ] huéng twong tac ciia cac yéu to tién xir Iy dén do cimg
%ﬂ 69 , , clia cii hi khém mudi chua, véi gia tri dao dong trong
8 WF E khoang 66-74 N. Acid cai thién do cimg ¢ ving thip-
b E trung binh, trong khi CaCl: tao hi€u qua ting cudng rd

TL gidm (%) TGN gidm (phit) TL CaCl, (%) TGN CaCl, (phut)

Hinh 3. Tac dong cua cac nhan t6 dén d6 clng cua san
pham ca hit khém mubi chua
Ghi chu: TL la ty Ié; TGN la thoi gian ngam

e — D§ clng

rét hon; sy xuat hién cac vung cuc dai trén d6 thi khang
dinh tinh phi tuyén cua mé hinh va sy ton tai cta cac
di€u kién tién x1r ly toi uvu.
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phut, thoi gian ngdm CaCl,— 10 phut)

(a) Ty 1& gidm va thoi gian ngam gidm (ty 16 CaCl, —
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(f) Thoi gian ngam gidm va ty 1& CaCl, (ty 18
giam — 1%, thoi gian ngdm CaCl,— 10 phut)

() Thoi gian ngdm CaCl, va thoi gian ngdm gidm (ty 1&
CaCl, — 0,5%, ty 1¢ giam — 1%)

Hinh 4. Biéu d6 b& mét dap ung thé hi€n anh huong cia cac yeu t6 dén do cirng cua san pham
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Phuong trinh sau ddy thé hién méi quan hé dinh luong
giita cac yéu td dén do cimg cua san pham: Do cing (N)
=15,18 + 12,85*X,; + 3,39*X, + 32,09%X; + 24,68* X4 —
3,54*X12 — 0,045*X]*X2 +0,40*X,*X;5 + 0,0057*X,*X4
— 0,135%X32 + 0,164*X>*X; + 0,0019%X,*Xy —
13,23%X5? — 0,123*X5*X4 — 0,031*X4* (2)

Phuong trinh hoi quy cho thdy d cimg 1a ham bac hai
ctia bon yéu té khao sat, trong do ty 1é va thoi gian ngam
CaCl: 13 cac nhan t6 chi phbi manh nhat, tiép theo 13 ty
1¢ gidm, con thoi gian ngdm gidm c6 anh hudong thap
hon. Cac hé sé bac hai mang ddu 4m xac nhdn sy ton tai
ctia ngudng tdi wu, trong khi cac tuong tac gitra gidm va
CaCl: cho thiy hiéu tng cong huéng & mirc thich hop
va xu hudng bao hoa khi ting cao dong thoi cac yéu to.
Két qua t6i wu hoa xac dinh diéu kién thich hgp gém
gidm 1,79 %, thoi gian ngdm gidm 11,97 phut, CaCl
0,82 % va thoi gian ngdm CaClz 14,87 phut, tai d6 do
cimg du doan dat 72,2 N, khang dinh vai trd chi phdi
ctia Ca2* két hop voi acid nhe trong duy tri va cai thién
cAu trac san phdm cu ha khom mudi chua.
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(a) Ty 1& gidm va thoi gian ngam (ty 1¢ CaCl, — 0,5%,
thoi gian ngam CaCl,— 10 phut)

Diém cam quan
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(c) Ty 1é gidm va thoi gian ngam (ty 18 CaCl, — 0,5%,
thoi gian ngadm CaCl,— 10 phut)

Diém cam quan
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(e) Thoi gian ngadm CaCl, va thoi gian ngdm gidm (ty 1&

CaCl, — 0,5%, ty 1& gidm — 1%)

biém cam quan
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3.3 T6i wu héa qua trinh tién xir Iy ci hi khém mudi
chua dén gia tri cam quan ciia sin pham

Gia tri cam quan phan anh chét luong tong thé ciia san
phém, bao gém mau sic, mui, vi va cdu trac. Su bién
thién gia tri cam quan tong hop (thang diém c6 nhén

trong s0) dudi tac dong cua cac yéu to ti€n xir ly dugc
mo ta bang cac biéu d6 Hinh 5.
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Hinh 6. Bi¢u do bé mat dap g thé hi¢n anh hudng cta cac yéu to dén gia tri cdm quan ctia san pham

Hinh 5 cho thdy anh hudng cia ty 16 va thoi gian ngdm
gidm, ciing nhu ty 1¢ va thoi gian xtr Iy CaClz dén gié tri
cam quan cua san phim. T4t ca cac yéu t§ déu thé hién
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xu hudng bic hai, ting dén gia tri toi wu rdi giam khi
vuot ngudng, phi hop voi mé hinh hdi quy ciia phuong
phap bé mit dap ung. Ty 18 gidm 1a yéu t6 chi phdi
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manh nhét, véi diém cam quan cao nhét & khoang 1,3-
1,5 % va thoi gian ngdm khoang 10 phut nho céi thién
mau sic va huong vi; tuy nhién, ty 1¢ hoac thoi gian qua
cao lam vi chua kém hai hoa va anh hudng cau trac [12].
CaCl: & muc 0,4-0,6% va thoi gian ngam 8-10 phut ho
trg 6n dinh cdu truc théng qua lién két Ca?-pectin,
nhung vuot ngudng nay hi€u qua cam quan giam. Sy
phéi hop t6i wu giira gidm va CaCl. gitip san pham dat
18,5-19/20 diém cam quan, tuvong (mg mirc chdp nhan
cao nhit, pht hop véi cac nghién ctru trudc trén rau qua
mudi chua [12]

Pé dinh lugng anh huong riéng 1¢ va tuong tac cta cac
yéu t6 cong nghé dén diém cam quan, phuong trinh hoi
quy bac hai theo mé hinh bé mit dap tmg duoc thiét 1ap
nhu sau: Cam quan = 8,16 + 5,2X; + 0,52X, + 54X; +
0,26X4 — 0,66X;% — 0,04X,X; — 0,4X:X5 — 0,014X, X4 —
0,017X,> — 0,041XXs + 0,0001XXs — 3,3X3% —
0,029X5X4 — 0,01X4?

Mo hinh hdi quy bac hai theo phuong phap bé mat dap
{mg cho thay gia tri cam quan phuy thudc dong thoi vao
bdn yéu tb tién xur 1y, trong d6 ty 1& gidm va ty 1& CaCl
1a hai nhén t6 chi phdi chinh. Cac hé s6 bac nhat dwong
va hé s6 bac hai 4m xac nhén su ton tai cta ving tdi uu,
trong khi cic tuwong tic giita gidm va CaCl. cho thay
hiéu qua cam quan chi dat cao khi cac yéu t6 duoc phbi
hop trong gi6i han thich hop; cac yéu té thoi gian chu
yéu dong vai trd diéu chinh.

Két qua toi uvu héa xac dinh gia tri cdm quan cao nhat
dat 18,93 diém tai diéu kién: gidm 2,44 %, thoi gian

ngam gidm 11,6 phat, CaCl> 0,56 % va thoi gian ngam
CaCl: 10,2 phut. Piéu kién nay phan anh sy cin bang
gitra acid hoa nhe va ¢6 dinh ciu trac mo, trong d6 acid
cai thién mau sic va huong vi, con CaCl: 6n dinh cau
trac, khing dinh hiéu qua cua t6i vu hoa dong thoi cac
yéu tb tién xir 1y trong nang cao chat lugng cam quan

san pham.
3.4 T6i wu hoa 3 bé mit gia tri L*, do clng va gia tri
cam quan

Két qua toi uu hoa dong thoi cac yéu t6 tién xir Iy theo
ting chi tiéu dap Gng (d6 tring, d6 clmg va gia tri cam
quan), ciing nhu nghiém thirc t6i wu téng hop cho ca ba
chi tiéu, dugc trinh bay trong Bang 1. Bang 1 cho thiy
diéu kién t6i uu cua timg chi tiéu khong tring nhau,
phan anh su khac biét vé mirc do va xu huéng tac dong
cuia cac yéu t6 cong nghé 1én timg dap Gmg. Cu thé, ty 18
va thoi gian xir Iy CaClz ti wru cho d9 cimg cao hon so
véi diéu kién ti uu cho gia tri cam quan, cho théy CaClz
¢6 tac dong manh dén céu tric; tuy nhién, khi vuot qua
ngudng thich hop c6 thé anh hudng bét loi dén cam
nhan cam quan. Do do, diéu kién téi wu téng hop dugc
xac dinh ndm giita cac ving tbi wu riéng, cho phép san
phém dat déng thoi do tréng L* 79,60; d6 cing 71,60 N
va diém cam quan 18,70; dam bao chat luong can bang.
Trong diéu kién t6i wu da muc tiéu, cac thong sb twong
mg gom ty 1& gidm 2,49 %, thoi gian ngdm gidm 12,27
phut, ty 1€ CaClz 0,7 3% va thoi gian ngam CaCl. 12,82
phut

Bang 1 - T6i vu hoa cac yéu td ty 18 gidm, thoi gian ngdm gidm, ty 16 CaClz va thoi gian ngdm CaClz theo cac bé mit

dap tng
Nhan t6 Tbi wu tirng bé mat Tbi wu 3 bé
Gia tri L* Do cing (N) Gia tri cam mat
quan
Ty 1é giam (%) 3,33 1,79 2,44 2,49
Thoi gian ngdm giam (phut) 12,44 11,97 11,56 12,27
Ty 1¢ CaCl2 (%) 0,53 0,82 0,56 0,73
Thoi gian ngdm CaCl2 (phut) 10,80 14,87 10,21 12,82
T6i wu timg bé mat 82,90 72,20 18,90
T6i wu ca 3 bé mit 79,60 71,60 18,70

3.5 Xay dung m hinh sin xuat thye nghiém

Tir mo6 hinh tdi wu, thi nghiém kiém chimg duoc tién
hanh véi cac thong s da hiéu chinh va lam tron pht hop
didu kién thuc té gdm: ty 16 gidm 2.5 %, thoi gian ngdm
gidm 12,0 phut, ty 1& CaClz 0,75 % va thoi gian ngam
CaCl> 13 phat. San phidm thu duoc duge danh gia do
trang, do cling va gid tri cam quan, dong thoi str dung dé

khao sat thi hiéu nguoi tiéu diung. Cac phuong trinh hoi
quy bac hai dugc xdy dung nhidm mé td mbi quan hé
giita cac yéu t6 cong nghé va chi tiéu chit luong. Két
qua cho thiy hé sé twong quan giita gi4 tri thuc nghiém
va gia tri du doan dat lan lugt 91,3 % (d tring), 96,7 %
(46 cung) va 97,5 % (gi4 tri cam quan), khing dinh do
pht hgp va kha nang du doan cao cia mo hinh.
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Gia tri cam quan thie nghiém

Hinh 7. D) thi twong quan gitra gia tri thuc nghiém va
gia tri dg doan tir mo hinh.
Sau khi hoan thién quy trinh, san pham dugc danh gia
thi hiéu nguoi tiéu dung v6i 60 nguoi/san pham. Két qua
cho thdy 67 % luot danh gia tap trung & mirc diém 7-9,
chung t6 mirc d6 chip nhan cam quan cao va kha ning

Tai li€éu tham khio
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phat trién thuong mai cta san phdm. San pham dat cac
chi tiéu chat lugng voi pH = 3,2 va ham lugng acid 0,5
%, dam bao an toan vi sinh trong bdo quan. Ham luong
mubi 1,2 % va duong 3,2 % tao vi hai hoa; mau sic sang
tu nhién (L* = 80) va do cing 72 N phan anh ciu trac
gion chic, dat diém cam quan 18,7/20. Ham lugng
polyphenol téng dat 2255 mg GAE/g cho thiy gi tri
sinh hoc cao. Thanh phan dinh dudng gom carbohydrate
6,33 %, xo0 tho 1,71 %, acid amin 0,48 % va cac khoang
chét thiét yéu (K, P, Fe, Zn) & murc twong dbi cao. Pic
biét, khong phat hién du lwong thudc trir sau, khang dinh
tinh an toan thuc pham va tiém ning tmg dung thyc tién
clia san pham.

4 Két luén

Két qua cho thay bén yéu td tién xir Iy déu anh huong
dang ké dén chét lugng ca hu khém mudi chua, trong d6
ty 18 gidm chi phdi do trang va gia tri cam quan, con ty
1¢ CaCl> quyét dinh d6 cing; cac yéu td thoi gian dong
vai tro diéu tiét. T6i uu hoa dong thoi bang mo hinh
RSM xéc dinh diéu kién xtr 1y thyc té thich hop (gidm
2,5 %, thoi gian ngdm gidm 12,0 phat, CaCl. 0,75 %,
thoi gian ngdm CaCl. 13 phut), gitp san phim dat chat
lugng tdt va 6n dinh. T do, xay dung co sé khoa hoc
cho cong doan tién xir Iy ché bién san pham mudi chua
tir phu pham khom, gdp phan phat trién thyc pham gia
tri gia ting, bén vitng va phu hop vai thi hiéu nguoi tiéu
dung.
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Optimization of Vinegar and CaCl: Treatment Conditions Affecting the
Quality of Pickled Pineapple Core Using Response Surface
Methodology

Pham Thi Minh Hoang, Huynh Thi Hue Trang, Le Thi Kim Loan, Pham Do Trang Minh, Tran Thuy An', Dam Thi
Kim Yen

'Faculty of Agriculture and Food Technology, Tien Giang University, Vietnam

Email: phamthiminhhoang@tgu.edu.vn

Abstract

The pineapple core (cu hi khom) is an agricultural by-product rich in dietary fiber, sugars, and minerals but remains
underutilized. This study evaluated the effects of pretreatment factors, including vinegar concentration and soaking
time, as well as CaClz concentration and soaking time, on the quality of pickled pineapple core products. Response
Surface Methodology (RSM) with a Central Composite Design (CCD) was applied to simultaneously optimize
lightness (L), firmness (N), and overall sensory score. The results indicated that vinegar concentration had the strongest
influence on lightness and sensory attributes, whereas firmness was primarily affected by CaClz. concentration and
soaking time. The optimal pretreatment conditions were determined as 2.49 % vinegar, 12.27 min vinegar soaking,
0.73 % CaClz, and 12.82 min CaCl: soaking, yielding a product with lightness of 79.6, firmness of 71.6 N, and a
sensory score of 18.7/20. These findings contribute to improving the pretreatment stage in the processing of pickled
products from agricultural by-products, promoting value addition and sustainable development.

Keywords Quality; Pineapple core; Pickled pineapple core; Response Surface Methodology; Pretreatment
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