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Gelatin is a high-molecular-weight polypeptide derived from collagen
found in the bones and skin of animals and aquatic organisms. Gelatin
finds diverse applications in various industries, including food
technology, pharmaceuticals, cosmetics, paint, and adhesives. Currently,
gelatin used in the food industry is primarily extracted from bovine and
porcine skin and bones. In this study, gelatin was extracted from the
scales of grass carp - a common fish species in Vietnam and evaluated its
yield and quality parameters, including sensory attributes, proximate
composition, and physicochemical properties. The results showed that
grass carp scales contain a high protein content, suggesting they are a
potential source for gelatin production. The extracted gelatin from these
scales was in the form of transparent, yellowish flakes, with chemical and
physicochemical properties meeting the standards for food processing
applications. Specifically, the gelatin had a total protein content of
88.69%, a total ash content of 1.13%, a moisture content of 10.18%, no
fat and carbohydrate. The gel strength was 211.63 g, the melting point
was 28.26 °C, the pH value was 5.42, and the viscosity was 9.43 cPs.
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Thanh phan hoa hoc

bac tinh Iy hoa

Gelatin 1a mot polypeptide véi khoi lugng phan tir 16n, c6 ngudn goc tir
collagen c6 trong xuong va da cua dong vat va thuy san. Gelatin dugc st
dung trong nhleu linh vuc khac nhau nhu cong nghé thuc phdm, dugc
phim va mot s6 nganh nhu my phdm, son va chat dan. Gelatin ing dung
cho cong nghiép thyc phim hién nay chu yéu duoc chiét xuat tu da va
xuong cua bo va lon. Trong bai bao nay, gelatin dwoc chiét xudt tir vay ca
trdm co, 1a mot loai ca phé bién ¢ Viét Nam; danh gia hiéu sudt va cac chi
tiéu chat lugng: chi tiéu cam quan, thanh phan dinh dudng co ban va cac
chi s6 hoa ly. Két qua nghién ctru cho thdy, vay c4 trim chira ham lugng
protein cao, dugc coi 1a mt ngudn nguyén lidu tiém ning cho san xuat
gelatin. Gelatin chiét xudt tir vay loai ca nay ¢ dang miéng, trong sudt va
¢6 anh vang, c6 thanh phin hoa hoc va cac chi sé hoa 1y dap Gng duge cac
tiéu chuan ing dung trong ché bién thyc pham Trong do, ham luong
protein tong s0 dat 88,69%, ham lugng tro tong la 1,13%, ham a am 10,18%,
khong chura lipid va carbohydrate. Gelatin ¢6 do bén gel dat 211,63 g, 4o
noéng chay cua gel 1a 28,26 °C, gia tri pH 5,42 va d6 nhét 1a 9,43 cPs.
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1. Gioi thigu

Gelatin 1a san phérn thity phan mot phan collagen tir da va xuong ciia dong vét c6 va, duoc
ung dung pho bién trong nganh cong nghiép thuc pham bai nhitng dic tinh chitc ning ciia no.
Gelatin c6 thé cai thién d6 nhét, két cau va do 6n dinh ciia cac hé thuc pham l6ng va ban long [1],
1a tac nhan tao gel protein thuan nghich, c6 kha ning tan chay trong miéng khi dn nhd diém néng
chay ¢ 35-37 °C (gan vé6i nhiét d6 co thé nguoi) (2].

Ngay nay, viéc st dung gelatin tir Ion bi han ché trong cac loai thuc pham danh cho nguoi tiéu
ding ¢ yéu cau an kiéng vé van hoa va ton giao. Ngoai ra, sy bung phat bénh ndo x6p ¢ bo da
lam tang thém mdi lo ngai vé strc khoe cong dong ddi véi gelatin co ngudn gdc tir bo boi kha
ning lay truyén bénh sang con ngudi. Mic du sau d6 cac nha san xuit da chimg minh quy trinh
cong nghe dam bdo an toan nhung nganh cong nghiép gelatin van bi anh hudng tiéu cuc boi mdi
lo ngai nay [3]. Chinh vi vay, nhiéu nha khoa hoc trén the gioi da tim kiém cac nguyén liéu khac
dé thay the trong d6 phu pham tir ca duoc xem nhu ngudn san xuét gelatin tiém nang. Gelatin co
ngudn goc tir ca khong chi 1a mot sy thay thé ddy hira hen, ma con tao ra gia tri kinh té va giam
lwong chét thai cho nganh che blen thity san [4], [5]. Cho dén nay, viéc st dung gelatin tir ca con
han ché so vé6i gelatin c6 ngudn gdc gia stc boi kho khan trong viée xur 1y triét dé mui tanh, dong
thoi do bén gel thuong keém hon so vo1i gelatin dong vat.

O trong nude, c6 mot s6 cong bd vé san xut gelatin tur phe phu phdm ché bién c4. Nam 2015,
nhém tac gia Nguyén D4 Quynh va cong sy da chiét xuat gelatin tir da cé tra bang cach ngam
trong NaOH va CH3COOH, sau do chiét & nhiét do 80 °C, thoi gian 0,5 gio, roi tién hanh tao
dong ¢ nhiét do nho hon -18 °C trong khoang thot gian 12-18 gio dé tach nudc va siy o nhiét do
37°C, thoi gian sdy 1a 1 ngay [6]. Nhom tac gia Nguy@n Thi Nhu Ha va cong su ciing nghién ctru
san xuét gelatin thuy phan tir da cd r6 phi sir dung enzyme thuong mai Thermoase GL-30 [7], két
qua thu dugc san pham hydrolysate c6 mau sic sang dep va kha ning chong oxy hoa dat 73,2%.
Gan day nhat, nhom nghién ctru cua Lé Thi Minh Thuy va cong sy ciing chiét xuét thanh cong
gelatin tir da c4 tra bang phuong phap héa hoc, san pham thu duoc co chat luong phu hop véi
gelatin thuong mai [8]. Nhu vay, van dé nghién ciru san Xuat gelatin tu phé phu pham ché bién
thuy san van tiép tuc dugc quan tim & trong nudc va qudc té. Tuy nhién, cac cong bd & trong
nude chu yéu sir dung gelatin tir da c4. Nhom nghién ciru thude Vién Hoa hoc - Vién Han 14m
Khoa hoc va Cong ngh¢ Viét Nam da dwa ra phuong phap s dung enzyme va nudc hoat hoa
trong cong ngh¢ san Xuét gelatin tr vay ca bién [9], [10]. O nghién ctru nay, chung t61 tién hanh
chiét xuét gelatin tir vy ca tram c6 1a mot loai ca nuéc ngot; danh gia hiéu suét, chi tiéu cam
quan, thanh phan héa hoc va cac chi tiéu Iy hoa cua gelatin thu dugc.

2. Vit li¢u va phwong phap nghién ctru
2.1. Vit ligu nghién ciru

Nguyén liéu nghién ciru 1 vay ca trim c6 dugc thu mua tai cho diu mbi phia Nam, thudc
phuong Hoang Vian Thy, thanh phé Ha Néi vao thang 10/2024. Vay ca sau khi thu mua dugc van
chuyén vé Phong thi nghiém Céng nghé Sinh hoc - Trudng Pai hoc Thuay loi (175 Tay Son,
phudng Kim Lién, thanh phd Ha Noi). Sau do, tién hanh rira sach, dé rao nudc va chia thanh cac
phan nho, bao quan trong cac i hat chan khéng ¢ nhiét 6 -18 °C cho t6i khi sir dung. Thoi gian
bao quéan vdy cé khong qua 3 thang.

2.2. Phwong phdp chiét xuit gelatin tir vdy cd trdm cé

Gelatin dugc san xuit dua theo phuong phap dd md ta trong cong bd trude d6 voi mot sb cai
tién pht hop véi nguyén lidu vay cé trim c6 [10]. Dau tién, tién hanh loai bo cac vat lidu du thira
va protein khong phai collagen tir vay c4, tiép theo 1a xtr Iy v6i Alcalase® 2.4 L FG va chiét xuat
bang dung dich dién hoa hoat hda (ECA solution). Theo dé, vay ca dugc ria bang nudc may
trong 1 gio, tiép tuc rira dudi tac dung ciia may khudy co véi dung dich NaCl 5% (1/5, wiv) &
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nhiét 46 phong, toc d6 quay 1000 vong/phut, thoi gian 1 gid. Vay sau dé duogc cit thanh miéng
nho, bd sung nudc hoat hoa dién hoa c6 pH 9,5-10,0 (catolit) dé xir 1y béng alcalase. Budc nay
duogc thuc hién trong 6 gio, nhiét 46 40°C, ti 1€ vay cé/catolit 1a 1/4 (W/v) nong do enzyme la 1%
(w/w). Khi qua trinh xt ly véi alcalse hoan thanh, vay ca dugc rua bang nudc cat ba lan (mdi lan
10-15 phut), sau d6 duge chiét xuat hai 1an véi nudce dién hoa hoat héa (anolit) co pH 2,0-2,5 &
nhiét do 60 °C. Sau khi bd sung anolit voi pH 2,0-2,5, gia tri pH cta dich phan ung dat 4,0-4,5.
Qua trinh chiét xudt dugc thuc hién 2 lan véi ti 18 anolit/vay ca 1a 2/1 cho lan thir nhat va 1/1 cho
lan tht hai. Mi lan chiét thyc hién 2 gio. Cac dung dich chiét xuat cua 2 1an dugc gom lai, loc
hogc ly tam 10i ¢6 dic bang may cit quay chan khong & 50°C, 4p suat 70 mbar cho dén khi dung
dich dat nong d¢ chét kho 1a 15%. Dich gelatin 1ong dugc lam dong tao dang thach trong khoang
thoi gian 10 gio' ¢ nhiét d 4-12 °C, sau d6 cat thanh miéng c6 do day khoang 2 cm va sdy bang
phuong phap dbi luu ¢ nhiét do 25 °C trong diéu kién c6 quat gi6 dén khéi luong khong d6i. Thoi
gian sdy khoang 24-30 gio thu duoc gelatin dang miéng.

2.3. Cdac phwong phdp phan tich
2.3.1. Phuong phdp xdc dinh hiéu sudt thu nhin gelatin

Hiéu suat thu nhan gelatin dugc xdc dinh theo phuong phap khi luong, duoc tinh theo ti 1¢ cua
khoi lugng gelatin va khoi lugng cua nguyén li¢u vay ca (tinh theo don vi phan tram) [9], [10].

2.3.2. Phuong phdp xdc dinh thanh phan héa hoc ciia nguyén liéu va gelatin thanh pham

Thanh phan hoa hoc co ban (d 4m, tro tong, lipid tong va protein téng) dwoc xac dinh theo
céc phuong phép twong tng sau: 934,01, 942,05, 991,36 va 954,01 dugc md ta chi tiét trong tai
liéu AOAC [11].

Theo d6, d6 4m ciia vay cé tram c6 va gelatin dugc xac dinh theo phuong phap sdy kho dén
khdi lugng khong doi. Lay cdc thay tinh dem sdy & 100-103°C cho dén khi khéi lugng khong doi
(ding ta siy Memmert UN110, Dtic), dé ngudi trong binh hiit 4m va can trong lugng chinh xac
dén 0,0001 g, sau d6 cho vao cdc khoang 3-4 g mau va dan déu thanh 16p mong, cho tat ca vao tu
sdy & 100-103°C, say cho dén khi khéi luong khong ddi (khoang 6-8 gid). Sau khi say xong, lam
ngudi trong binh hat am, thoi gian 30 phat va dem can voi dg chinh xac nhu trén va tinh hiéu sO
cua trong lugng trudc va sau khi say.

Ham lugng protein tong sd cua vay ca tram co va gelatin thanh phim dugc xac dinh theo
phuong phap Kjeldahl sir dung bd pha mau Bloc Digest 20 va hé thdng chung cat dam Pro- Nitro
S (hang J. P. Selecta — Tay Ban Nha). Trong do, h¢ s6 quy d01 tinh tr ham luong nito tong sang
ham lugng protein trong miu déi v6i nguyén lidu vay ca tram co 1a 6,25, dbi véi gelatin thanh
pham 14 5,55.

Ham lugng tro téng clia vay ca tram c6 va gelatin tir vay cé tram c6 dugc tinh theo phuong phép
dwa trén nguyén tic ding nhiét do cao (550-600 °C) nung chay hoan toan cac chit hitu co (Lo nung
SX-2.5-10, Faithful, Trung Quoc) Phén con lai dem cén va tinh ra phan trim c6 trong mau.

Ham luong lipid tong sO cuia vay ca tram co va gelatin dugc xac dinh bang phuong phap trich
ly hoan Iuu trén hé théng Soxhlet ding dung mdi diethyl ether (R106S, Behr, Duc) [11].

2.3.3. Phuong phdp xdc dinh mét sé chi tiéu Iy héa cia gelatin thanh pham

Chi s6 pH ciia dung dich gelatin

Dung dich gelatin 1% (w/w) dugc chuan bi bang nudc dm (55 °C), khudy déu trong thoi gian
30 phut, sau d6 do pH & nhiét d6 phong bang may do pH cam tay (Model SM 102 pH meter,
Milwaukee, Rumani) [12].

Do nhot ciua dung dich gelatin

D6 nhét cua dung dich gelatin thanh phim dwoc do theo phuong phap dugc mé ta trong tai
liéu GME [12]. Dung dich gelatin 6,67% (W/w) dugc chudn bi trong nuéc 4m 55 °C, khudy déu
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trong khoang thoi gian 30 phut. D6 nhdt duoc do & nhiét do 25 °C bang nhét ké (Model NDJ-1,
Thuong Hai, Trung Quéc), don vi do 1a centipoise (cPs).

Pé bén gel

Do bén gel dugc xac dinh theo phuong phép tiéu chuan duoc mo ta trong tai lidu GME [12].
Dung dich gelatin 6,67% (w/v) dugc chudn bj trong nudc 4m 55°C, khudy déu trong khoang thoi
gian 30 phut, sau d6 duoc dit qua dém & nhiét do 6 £ 1°C dé tao gel. Do bén gel (g) duoc do trén
thiét bi Texture Analyzer (TA.XTplus100C Texture Analyser, UK).

Nhiét do nong chay gel

Nhiét 46 nong chay gel duge xac dinh theo phuwong phap tiéu chuin dwoc moé ta trong tai liéu
GME [12]. Dung dich gelatin 6,67% (W/w) dugc chuan bi bang nudc cat & nhiét do 55 °C, khuiy
déu dung dich trong thoi gian 30 phut. Sau d6, 5 mL dung dich miu duoc dua vao 6ng thuy tinh
kich thude 12 x 75 mm. Mau dugc dit trong binh hut 4m voi thoi gian 5 phut, sau d6 ding mang
Parafilm boc dng thuy tinh, dun ¢ nhiét do 60 °C, dat qua dém & nhiét d6 6 = 1 °C. Cho 5 giot hdn
hop gdm 75% chloroform va 25% bot mau nau do (reddish browndye) trai 1én bé mit cua gel.
Céac mau duoc dit trong bé diéu nhiét ¢ nhiét do 15 °C, nhiét d6 ciia bé duoc diéu chinh ting dan
véi tbe do + 0,2 °C/phut. Tai nhiét d ma hon hop thuc nhudém bat dau chuyén sang thé long
duoc tinh 1a nhiét 0 nong chay cua gel gelatin.

Tinh chdt bot cua gelatin

Kha nang tao bot va do bén cua bot dugce do theo phuong phap mo ta boi Choi va cong su
[13]. Mau gelatin dugc dugc dat trong mét cbe ¢6 chira 50 mL nuée cit dé lam truong nd. Dung
dich mau dugc hoa tan & 55 °C va bot dugc chuan bi bang cach dong héa véi toe do 10.000
vong/phut trong 5 phit. Dung dich d3 dong hoa duoc rét vao binh dinh mirc 250 mL. Kha ning
tao bot duoc tinh bang ty 1é thé tich cua chat 16ng bot/thé tich cuia 10p dung dich gelatin ban dau.
Do bén cua bot duoc tinh bang ty 1& giita thé tich ban diu ciia bot va thé tich bot sau 30 phut.
Tinh chat bot dugc thir nghiém véi dung dich gelatin c¢6 nong d6 14 1, 2 va 3% (m/v).

2.4. Phwong phdp xi Iy 56 liéu

Madi thi nghiém dugc 13p lai 3 1an. S6 liéu dugc trinh bay dudi dang gia tri trung binh + dung
sal. Gid tri trung binh va dung sai dugc tinh bang phan mém Microsoft Excel 2024. D6 thi dugc
xay dung trén phan mém Graph Path.

3. Két qua va ban luan
3.1. Thanh phén héa hoc co ban ciia viy cd trim cé

‘Trong san xudt thyc pham, nguyén liéu ban dau c6 tinh chat quan trong, anh huong dén hiéu
sut va chat lugng cua san pham cudi cung. Nguyén li¢u d4u vao can dap ng du cac tiéu chi aé
ché bién thyc pham: chi tiéu cam quan, thanh phan dinh dudng co ban. Dé thu nhan gelatin co
ham lugng protein va chat lugng cao, thanh phan hoa hoc co ban (dac biét 1a ham lugng protein
tong sd) trong nguyén li€u 6 vai tro quan trong, quyet dinh ham lugng cua protein thanh pham.
Ngoai ra, thanh phan hoéa hoc ciia nguyén liéu ban dau tac dong truc tiép dén phuong phap luya
chon dé xir 1y va chiét xuat gelatin. Him lugng protein, tro tong, lipid tong, ham am,
carbohydrate cua vay ca tram c6 dugc trinh bay ¢ Bang 1.

Ket qua nghién ctru 6 Bang 1 cho thiy, trong vay ca trim co chira ham lugng protein va tro
tong sd tuong ddi cao voi gia tri lan lugt 1a 29,78% va 30,79%. Theo nhu mot s6 cong trinh da
cong bd trude do, protein trong cac ngudn nguyén liéu phé phu phim ché bién thiy san nhu vay
cé, da ca, xuong ca chii yéu la collagen (chiém khoang 80-90% tong ham luong protein) [14].

Vi vdy, vay ca dugc xem nhur ngudn nguyén liéu trién vong dé san xuét gelatin. Trong vay ca
chira m6t lugng nho carbohydrate (0,72 + 0,09%) va lugng lipid khong dang ké (0,22 £ 0,01%).
Chinh vi vay, cong doan xur Iy loai bo lipid, carbohydrate truc khi chiét xuat collagen la khong
can thiét. Pay dugc xem nhu mot wu diém quan trong trong cong nghé san xuét gelatin tir vay ca
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s0 vOi mot s6 nguon nguyén liéu khac (da va xwong ca da tron, da va xuong dong vat). Sir dung
dung moi hitu co dé loai bo chit béo trong cong nghi¢p thuc pharn 1a diéu khong mong muén.
Trong vay ca c6 chira ham lwong 16n tro tong sé (30,79%) dan dén yéu cau can loai b6 ham
luong nay trude khi trich ly collagen. O cong trinh nay, chiing t6i da ké thira phuwong phép loai bo
ham luong tro biang cach rira nhiéu lan va ding may khudy tir [9], [10].

Bang 1. Thanh phan héa hoc cia vay cd tram cé va gelatin tir vay cd

Chi tiéu chit lwong Viy c4 trim FSG Tiéu chuin GME(*) [12]
Protein tong”, % 29,78 + 1,08 88,69 £ 0,49 KQDb
Tro tong, % 30,79 + 0,94 1,13+ 0,49 <2
Do am, % 38,49 + 0,98 10,18 + 0,52 <15
Carbohydrate, % 0,72 +£ 0,09 - KQb
Lipid tong, % 0,22 + 0,01 - KQb

(FSG - gelatin tir vdy cd tram co; *)GME Tiéu chudn gelatin cua Chau Au; DHé s6 quy doi tir ham heong
nito tong sang protein tong sé doi véi vay cd la 6,25; doi véi gelatin la 5,55; “KOP” — Khéng quy dinh).

3.2. Chi tiéu cdm quan va higu sudt thu héi gelatin tiv vdy cd trim cé

Sau khi thu dugc san pham da tién hanh danh gia hiéu suat thu hoi gelatin, chi tiéu cam quan,
thanh phan héa hoc co ban va mot so chi ti€u ly hoa cia gelatin. Két qua & Bang 2 cho thay,
gelatin thu nhan tir ¢4 tram c6 cho hi¢u suat thu hoi kha cao, dat 13,98%.

Bang 2. Hiéu sudt thu hoi va tinh chdt cam quan ciia gelatin tiv vdy cd tram cé

Chi tiéu chit lwong FSG Duoc dién Viét Nam [16]

Higu suat, % (w/w) 13,98 £ 1,23 KQb

Hinh dang va kich thuéc Dang phién trong su6t 2 x 4 (cm x Chat rin, thuong ¢ dang phién trong,
cm) manh vun, hat hodc bot

Mui vi Khéng mui KQb

Mau sic Trong sudt c¢6 anh vang Mau vang nhat dén mau vang nau sang

Tinh tan Khong tan trong cac dung moi hitu Khong tan trong cic dung mdi hitu co
co (n-hexane, acetone, ethanol...).  thong thuong.
Truong nd trong nude lanh. Truong nd trong nudc lanh va khi dun

Khi dun nong cho dung dich keo, nong cho dung dich keo, dung dich keo
dung dich keo khi lé}m lanh tao khj lam lanh tao thanh gel cing hoac
thanh gel cirng hoac mém tuy thuéc mém.
vao nong do

(FSG - gelatin tir vay cd tram cé; KOP” — khong quy dinh)

Nhiét d6 va thoi gian chiét anh huong dén higu sut thu hoi san pham. Nhiét 6 1am cho soi
gelatin bi mat lién két hydrogen, hydrophobic (thanh phan tao xoén cta cac phan tir gelatin) va
dudi thang gitip gelatin hoa tan. Tuy nhién, néu nhiét do qua cao va thoi gian qua dai mach cua
gelatin s& bi thily phan thanh céc tiéu phan 6 kich thudéce phan tr nho hon nhu gelatone va
gelatose, diéu nay lam cho d6 nhot va hiéu suat thu nhan gelatm giam dan, dong thoi chat luong
cta gelatin ciing giam dan. Neu nhiét d6 qua thap va thoi gian qua ngén thi kha nang pha v& cau
tric bac ba cia collagen qua yéu, lugng collagen trong nguyén liéu chua chuyén hét thanh dang
thuy phén, do d6 d6 nhdt va hiéu suat thu hoi cung s€ khong cao [9], [10] O cong trinh nay, gelatin
duoc chiét xuat ¢ nhiét do 60 °C thoi gian 4 gio. Nhiét do va thoi gian ndy dugc coi la phu hop,
vira dii chuyén hoa collagen vé dang thity phan trong dung dich va khong lam dut gdy cac chudi
gelatin tao thanh cac peptide c6 trong luong phan tur thap, lam giam chat luong cua gelatin thanh
pham. V& chi tiéu cam quan thu dugc ¢ Bang 2 cho thiy, gelatin chiét xuét tir vay c4 trim c6 khong
mui, khong vi, c6 dang phién mong va trong sudt, trong khi gelatin thuong mai ¢6 hai dang: dang
phién hoic dang bot. So sanh véi cac san phérn gelatin thuong mai va tiéu chuan ciia Duoc dién
Viét Nam [16], san pham gelatin tir vay cé tram c6 dép ing duoc yéu cau vé chi tidu cam quan. Dic
tinh trong subt cta gelatin cho thdy san phdm nay c6 do tinh sach cao, trong thanh phan hoa hoc
chira it tap chét (1a phan lipid, tro, carbohydate con xot lai) va san pham nay c6 thé (mg dung trong
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cong nghiép thuc pharn dé tao cac san pham dang gel c6 yéu cdu vé do trong nhu thach, keo déo.
Tiép theo, chung tdi tién hanh dénh gia thanh phan héa hoc co ban cia gelatin thu duoc.

3.3. Thanh phén héa hoc ciia gelatin tir vy cd trim cé

Thanh phan héa hoc co ban cua gelatin dugc dac trung boi ham luong protein. Két qua phan
tich & Bang 1 cho thay, 50 v6i tiéu chuan GME [12], gelatin thu duoc tir vay ca tram ¢ hoan toan
dap g yéu cau vé cac chi tiéu: ham lugng tro (1,13 + 0,49%), ham & 4m (10,18 £ 0,52%). Mic du
khong c6 tiéu chuan cb dinh vé& ham luong protein tong s cho gelatin ép dung trong ché bién
thyc pham. Tuy nhién, _ham luong protein cua gelatin thu dugc tir cac phé phu pham ché bién ca
c6 gia tri khac nhau, nim trong khoang 80-90%. Gelatin thu dugc tir vay c4 chdm va ca ddi muc
cling ¢6 ham lugng protein dat 88,6-90% [10], tir da c4 tra dat 87,1-89,9% [6], [8].

Ham lugng tro tong ciia mau gelatin thu dugc tir vay ca tram co dat 1,13 + 0,49%, thip hon
rat nhidu so voi quy dinh cua gelatin img dung trong ché bién thuc pham [12], cao hon so voi
gelatin thu nhén tir da ca tra dugc cong bd bdi nhom Lé Thi Minh Thuy va cong su (0,74%) [8],
tuong duong véi cong bd vé gelatin tir da ca tra cia Nguyén DS Quynh va cong su (1,37%) [6].
bang cht y, lugng lipid trong nguyén liéu da bi loai bo hoan toan, trong khi gelatin tir da ca tra
van chira mot luong lipid dang ké (0,781%) [8]. Gelatin khong chira lipid c6 vai tro rit quan
trong trong che bién thuc pham dé tao cac san pham banh keo, d6 ngot. Nhu vdy c6 the nodi, so
v6i cac ngudn nguyén liéu phé bién khac thi ngudn vay ca co uu diém nhit dinh. Him 4m va ham
lwong tro cho phép d6i voi gelatin dung trong ché bién thue pham tuong tng 14 15% va 2% [12].
Nhu vy, gelatin san xuét tir vay ca tram dap ung yéu cau tng dung trong san xuit thuc pham
Ngoai ra, do chira ham lugng protein cao va khong chua lipid, gelatin ¢6 thé duogc sir dung dé bao
ché thue phidm b sung va thyc pham an kiéng [15].

3.4. M{jt sé tinh chét Iy héa ciia gelatin tiv véy cd trim cé

Gelatin sau khi chiét xuat va lam kho dugc danh gia mot sé tinh chit Iy hoa, bao gdm: pH, do
trong, d6 nhét, dd nong chay gel va do bén gel cua dung dich, so sanh véi san phim twong duong
¢6 thé ing dung trong thyc pham.

pH cua dung dich gelatin

Két qua phan tich ¢ Bang 3 cho thay, gia tri pH cua dung dich gelatin 1% (w/w) dat 5,42.
Theo Tiéu chuin chau Au va Duoc dién Viét Nam [13], [16] thi gelatin tir vay ca trim c6 xép vao
gelatin loai B (pH khoang 4,7-5,6).

Bang 3. Mot s6 tinh chdt Iy héa ciia gelatin tir vay cd tram cé

DPic tinh ly hoa FSG Dugc dién Viét Nam [16] GME [12]
pH, 1% (w/w) 542+0,17 3,8-7,6 3,8-7,6
Do nong chay gel®, °C 28,26 + 0,76 KQDb KQDb
Do bén gel”, °C 211,63 +4,15 150-250 KQb
Do nhot?, cPs 9,43 +0,71 KQb KQb

(FSG: Gelatin tir vay cd tram co, VD¢ nong chay gel, do bén gel va o nhdt dwoc do doi voi gelatin nong
do 6,67% (w/w) (tinh theo ham luwong chat kho); “KQP” — khong quy dinh).

D6 bén gel, dg nong chay gel va dé nhét ciia gelatin

Do bén gel, dd nong chay gel va do nhdét la nhig thong s6 quan trong trong danh gia chat
luong cua gelatin. Céc chi s6 nay co thé giai thich boi thanh phan héa hoc co ban cta gelatin,
kich thuéc cua chudi protein ciing nhu thanh phén axit amin, cu thé 1a ham luong imino axit
(proline va hydroxyproline). So sanh v6i gelatin tir da ca tra dugc cong bb boi L€ Thi Minh Thuy
va cong su [8], Nguyen DS Quynh va cong su [6], gelatin thu dugc tir vay ca trim co c6 do bén
gel 16n hon. Do bén gel tir gelatin tir da ca da tron la 150-257 g [6], [8]. Theo Duogc dién Viét
Nam [16], gelatin dé pha ché thudc tring, thudc dan hodc gelatin k&m can c6 do Bloom dat 150-
250 g. Vi vdy, mau gelatin tir vay cé trim co c6 do bén gel 12 211,63 g, ¢6 thé ding cho muc dich
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nay. Ngoai ra, v6i do bén gel kha cao, gelatin ¢6 thé dugc xem xét (mg dung trong bao ché duoc
pham nhu tao vién nang ctmg hoic mém.

Dlem nong chay cua gel gelatin (6,67%, W/W) tlr vay ca trim c6 dat 28,26 °C, cao hon so véi
mot s6 loai ca khac da duoc cong bd nhu: ca trap vy vang (25,5 °C) [9], ¢4 chém (26,7 °C) [10].
Sy khac nhau trong diém ndng chay cia gelatin phu thudc vao ham luong imino axit, sy phén bd
khéi lugng phén tir va dic tinh cua loai. Gelatin c6 nguon gbc tir gia suc thuong c6 do ben gel va
diém nong chay cao hon so voi san pham co nguon gbc thiry san, va gelatin dugc san xuét tur ca
danh bt vao mua ha s& c6 diém nong chay va do bén gel cao hon so voi gelatin dugc san Xuét tir
ca danh bat vao mua dong. O cong trinh nay, gelatin tir c4 tram c6 d6 nong chay gel kha cao, co
thé do ca séng & diéu kién nhiét do moi truong cao vao sudt mua hé & mién Bic Viét Nam. Viéc
nghién ctru sau hon vé thanh phan axit amin, sy phan bd khdi luong phéan tir trung binh cua
gelatin va cac dic tinh 1y hoa cua gelatin s& duoc thuc hién & cac nghién ctru tiép theo. Twong tu
nhu vay, d6 nhot cua gelatin thu dugc tir vay ca trAm ¢ cling kha cao, dat 9,43 cPs, cao hon so
v6i d6 nhét cua gelatin tir ca chém va ca d6i muc da cong bd [10].

Tinh chdt bot ciia gelatin

Sy hinh thanh bot 6n dinh la mét dac diém quan trong cua gelatin c6 thé duoc img dung dé
san xuat nhiéu loai thuc pham khac nhau. Gelatin thuong dugc ap dung trong san xuat cac san
pham giup cai thién cAu tric, do dong va cai thién két cAu. Viéc x4c dinh céc thong s6 nhu kha
ning tao bot, do bén 16p bot cua gelatin 14 rit quan trong dé Gmg dung trong cac loai thic phdm
nhu keo déo va marshmallow [13].

Két qua ¢ Hinh 1 cho thay, ca hai thong

@ 4=
s6 kha ning tao bot va do bén 16p bot déu E
tang khi ting nong d6 gelatin, tuong ty nhu
béo céo trude day dbi voi gelatin chiét xuat o
tir da ca [17]. Kha nang tao bot cua dung mm Kha ning tao bot
dich gelatin & ndng do 1%, 2% va 3% lan 2

luot 1a: 2,23 +0,15; 2,63 + 0,15 va 3,13 + =3 D bén lop bot

0,05. Do bén cua 16p bot sau 30 phit co
giatrila 1,73 +0,15; 1,33 £ 0,06 va 1,16 + 1
0,05. Hé s6 do bén cia 16p bot cang nho

thi 16p bot cang bén. Tinh chat bot cua 0
gelatin c6 thé bi anh hudng bodi ngudn thu 1% 2% 30, C,%
nhan va ban chit cua protein, thanh phan
va chu hinh cua protein trong dung dich
cling nhu giao dién bé mat khong khi/dung
dich gelatin [18].

4. Két luan

Hinh 1. Kha nang tao bot va do bén lop bot cua
gelatin tir vay ca

O cong trinh nay, chiing t6i da thu nhan dugc gelatin tir vay ca trim co6 dat hiéu sudt 13,98%
tong khdi lugng nguyén liéu. Gelatin thu dugc chira 88,69% protein, 1,13% tro va 10,18% ham
am. Cac chi tiéu cam quan va chi s6 1y hoa ciia gelatin da duge xac dinh. Trong do6, gelatin thu
dugc tir vay ¢4 trim c6 c6 chat lugng dap tng cac tiéu chuan g dung trong ché bién thyc pham.
Su phan bd trong lugng cua cac chudi peptide va mot sé tinh chét 1y hoa khac, dong thoi tng
dung cac bién phap coéng nghé dé nang cao hiéu suit va chat lugng cua gelatin s& duoc thuc hién
& cac nghién ctru tiép theo.

TAI LIEU THAM KHAO/ REFERENCES

[1] P. Stevens, "Gelatine," in Food stabilisers, thickeners and gelling agents, A. Imeson, Ed., Blackwell
Publishing, 2003, pp. 116-144.

http://jst.tnu.edu.vn 19 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 231(02): 13-20

[2] A. A. Mariod and H. F. Adam, "Review: Gelatin, source, extraction and industrial applications,” Acta
Scientiarum Polonorum Technologia Alimentaria, vol. 12, no. 1, pp. 135-147, 2013.

[3] S. Sultana, M. E. Ali, and M. N. U. Ahamad, "Gelatine, collagen, and single cell proteins as a natural
and newly emerging food ingredients,” in Preparation and processing of religious and cultural foods,
M. E. Ali and N. N. A. Nizar, Eds., Woodhead Publishing, 2018, pp. 215-239.

[4] J. H. Myonga, C. G. B. Cole, and K. G. Duodu, "Extraction and physico-chemical characterisation of
nile perch (Lates niloticus) skin and bone gelatin,” Food Hydrocolloids, vol. 18, no. 4, pp. 581-592,
2003.

[5] J. R. Stevens, R. W. Newton, M. Tlusty, and D. C. Little, "The rise of aquaculture by-products:
Increasing food production, value, and sustainability through strategic utilization," Marine Policy, vol.
9, pp. 115-124, 2018.

[6] Q. Nguyen and A. D. Nguyen, "Research on new procedure for producing gelatin from tra fish skin
(Pangasianodon hypophthalmus)," Can Tho University Journal of Science, vol. 40, no. 1, pp. 47-52,
2015.

[7]1 N. H. Nguyen, T. T. Nguyen, and M. T. Le, "Research on extraction of hydrolyzed protein from tilapia
fish skin (Oreochromis niloticus) gelatin using Thermoase GL30 enzyme,” Can Tho University
Journal of Science, vol. 60, no. 5b, pp. 118-128, 2024.

[8] M. T. Le and V. T. Nguyen, "Research on the effect of pre-treatment methods and extraction conditions
on the quality of gelatin from tra fish skin (Pangasianodon hypophthalmus),” Nha Trang University
Journal of Science and Technology, no. 4, pp. 1-13, 2019.

[9] T. H. Cao, T. M. H. Nguyen, N. T. Le, M. Y. Karapun, and R. G. Razumovskaya, "Physicochemical
characteristics of gelatin extracted from the scales of seabream Sparus latus Houttuyn,” Vestnik of
Astrakhan State Technical University, vol. 1, no. 63, pp. 90-96, 2017.

[10] T. H. Cao, T. T. O. Nguyen, T. M. H. Nguyen, N. T. Le, and R. G. Razumovskaya, "Characteristics
and physicochemical properties of gelatin extracted from scales of seabass (Lates calcarifer) and grey
mullet (Mugil cephalus) in Vietnam," Journal of Aquatic Food Product Technology, vol. 26, no. 10,
pp. 1293-1302, 2017.

[11] AOAC, Official Methods of Analysis of AOAC Intl, 12th ed. Washington, DC, USA: Association of
Official Analytical Chemists, 2000.

[12] GME, “Standardised Methods for the testting of Edible Gelatin,” 2023. [Online]. Available:
https://www.gelatine.org/fileadmin/user_upload/gme_content/GME_Statements/GME_Gelatine_Mono
graph_August_2023.pdf. [Accessed Oct. 08, 2025].

[13] S. M. Cho, K. S. Kwak, D. C. Park, Y. S. Gu, C. I. Ji, D. H. Jang, Y. B. Lee, and S. B. Kim,
"Processing optimization and functional properties of gelatin from shark (Isurus oxyrinchus) cartilage,"
Food Hydrocolloids, vol. 18, no. 4, pp. 573-579, 2004.

[14] M. Dinger, O. Aggay, H. Sargin, and H. Bayram, "Functional properties of gelatin recovered from
scales of farmed sea bass (Dicentrarchus labrax)," Turkish Journal of Veterinary & Animal Sciences,
vol. 39, pp. 102-109, 2015.

[15] G. O. Phillips and P. A. Williams, Handbook of Hydrocolloids, 2nd ed. Cambridge, UK: Woodhead
Publishing, 2009.

[16] The Ministry of Health, The Pharmacopoeia of Vietnam, Hanoi Publishing House, 2009.

[17] P. Kaewruang, S. Benjakul, T. Prodpran, and S. Nalinanon, "Physicochemical and functional
properties of gelatin from the skin of unicorn leatherjacket (Aluterus monoceros) as affected by
extraction conditions,” Food Bioscience, vol. 2, pp. 1-9, 2013.

[18] J. E. Kinsella, "Functional properties of protein: possible relationships between structure and function
in foams," Journal Food Chemistry, vol. 7, pp. 273-288, 1977.

http://jst.tnu.edu.vn 20 Email: jst@tnu.edu.vn



