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Application of Milk-clotting Enzyme from Germinated Moringa oleifera Seed
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Abstract: Using commercial calf rennet as the control, fresh cheese was processed with milk-clotting enzyme
from germinated moringa seed. The sensory attributes, nutritient components, functional properties (stretchability, melting, oil
precipitation), total color difference, free fatty acids and other indicators were compared and analyzed. The results showed that
there was no significant difference in sensory attributes, yield, protein content and total color difference AE value between the two
processed cheeses (P>0.05). The fat content of the cheese processed with milk-clotting enzyme from germinated moringa seed was
17.71%, which was significantly lower than that of processed cheese with calf rennet (P<0.05). The meltability and tensile length of
the processed cheese obtained with milk-clotting enzyme from germinated moringa seed were 14.50 mm and 30.40 cm, respectively,
which were significantly better than those of calf rennet processed cheese (P<0.05). There was no significant difference in the
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total content of free fatty acids between the two types of processed cheese (P>0.05). The mass fraction of linoleic acid in the

processed cheese prepared with milk-clotting enzyme from germinated moringa seed was 1.68%, which was significantly

higher than that of the processed cheese prepared with calf rennet. This study showed that the milk-clotting enzyme from

germinated moringa seed can replace calf rennet to a certain extent in the processing of fresh cheese, which provides an

important reference value for the application of milk-clotting enzyme from germinated moringa seed in cheese processing.
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Fig.1 Extraction technology of germinated Moringa oleifera seed rennet
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Fig.2 Production of fresh cheese
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Fig.3 Sensory score radar chart of cheese processed
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Table 3 Physicochemical indexes of cheese processed

by two rennets

Koy 4245 +0.52" 43.14+0.61°
R W 19.79 + 1.15° 17.71 £0.73
Eam 29.92+0.31° 28.14 £0.12°
RA 1.40 +0.13" 1.10 = 0.05*

E: AP R —FFEHEIEATERRE P<0.05.

69



MK ESBHL

Modern Food Science and Technology

2025, Vol.41, No.1

P9 e TG N T R B AL 4R bR W SR 3 AT
Ny REBAKHEAWN L FROEANRSE
(57 2 43 B0 (28.14%) 1 Jlg i 25 & 10 3 &= o 5K
(17.71%) ¥, K HORKT &L n T B AH
b/ A4 B BN T T BS(E K4y BAR . KorE
BLREZESR (P>0.05), & EREKT /N
4% B I T (P<<0.05), ERFREY, B
TE NN #GEAE T 0% 2 R sk e, s
52 SR ) 22 T 10 I I 5 25 5 R TR SR, TR R B
-k LI N A B AH G/ 2F 45 e I e T
B E T /NES BRI T TR (P<0.05), HJE
BRI AT A2 S JBHA AT 58 7L Bl T % 1 4 o A e B0
HH S i 2 1 (1 5 3 A

I HA A TR R 2H 1 T SR BB T T o AL
FEAE R BETBS P RIS, 285 3% B B KF 48 LG n
T W% B B R T TR SR B 4 053 iR 29.34%
M 16.71%, H/NA4-4% 8 BN T 1B AEKS> S 2L
BEZES (P>0.05), HHEENSEEELT N
4% B EEIN TS (P<<0.05), HiSzoh sl Bl 5 A szih
SERAEAL. BRI, R EEEOR R LG I
% () SRt R AB AR S /N AR 9 B I TS DA R B
AHF B FLERE N T BREARAL, 2B R S BACKT B AL
BN T B A5 FR AN S5 F /N AR 4 B e
W&, R FBACKT k7L B A B R R AN B

24 FMEEIL B T TR AL, BT E
(=N oAl e P
X PR Al 7L T 0 T 1 ) B B R 2 A 5 R
W 4.
* 4 WTERZLEE I T T ERAVIh ARSI
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Fig.4 Chromatogram of free fatty acids
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Table 6 Free fatty acids of cheese processed by different rennets

1 SCFA (43445 W5k ) TE# (C4:0) * 0.03 +0.002° 0.04 +0.008"

----- 2 ) AL (FHER. KER) (C10:0) * 0.10 +0.006" 0.13£0.010°
MCFA ( ¥ 4 f5 7 B8 )

3 AR (C12:0) * 0.24 +0.011° 0.30 +0.035°
----- 4 HEFER (C14:0) * 1.57 £0.032° 1.82 £0.088°

5 M BB (Cl4:1) ** 0.88 +0.002° 0.12+0.012°

6 + AR (C15:0) * 0.27 +0.006" 0.34+0.013"

7 T EBMHER (C15:1) ** 0.35+0.006 " 0.45+0.012°

8 AEAEER (C16:0) * 3.86 £0.041° 4.71+0.019°

9 AFA I ER (C16:1) ** 0.52+0.016" 0.68 = 0.022°

10 ZIREL (C17:0) * 0.18 +0.005° 0.25 +0.003"

11 (&;g%&i) AABL (C17:1) ** / 0.08 +0.001

12 RPEEL (C18:0) * 4.26 *0.050" 5.27 +0.093"

13 ThEL (C18:1) ** 4.69 +0.066" 6.19£0.131°

14 Tihs (C18:2) *** 1.68 +0.024° 1.32£0.025°

15 N9 + B = HHEL (C18:3, cis-9,12,15) *** 0.05 +0.002° 0.015 £ 0.003"

16 FEAE B (C20:0) * / 0.05 +0.003

17 FEAMER (C20:1) ** / 0.04 +0.001

18 LB (C22:0) * / 0.05 +0.003
---------- TFFA (%75 B RERr B ) 18.69 * 0.253" 21.85 +0.482"

E R AaARIR R, H R TG TER, *tx h B TaAelE R, AT E—FFERREATERFEE (P<0.05).
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P9 o % LA i T 1 U 25 R T R e & AR
WK 6. HF 6 nJ A, KZF BN &L I T 5
LA 14 FRUE RS IR IR, /N4 B LA N T
FEE LA I H 18 FhUE S MR IR . K SF BOACKF 2,
Pt 0 T B 2 0 B & JE R (Total Free Amino Acid,
TFFA) & &M & 30N 18.69%, /N4 B B N
T TFFA & & 1) 51 & 70 HON 21.85%, P Fl it
FLEG IR )T B S S A LR (TFFA) & &k
FHEEFZES (P<0.05). FERIIREAFREK
MaRT, KEEMRMRIS &R, TR IK
2, JEEENR IR A B AR, o R ZE B S AL
I CFBE 4 2 A () R S R IR (Cl4: 1)y MEH PR
(C18:2) WEmT/NMat Highn TR, Hrhil
TR NARASBEIR Y B O A BT BN SRAF R B
T R TR o

R EF AT U AL 0 T B AN A 48 S i o T
TR EANR IR & &> BABAENR S E>2
AR R BT R & . ANRAIR IR 2 — P E N
WL TRIEIR, CREEIRM Ew AEH S, B
R I F R e A A . R 2 A
ORI TR, DR N e, HUR B BT
L 0 T T 1 0 R I T B 4 (1.68%)
3 /N A N T 1T R A T
o E (1.32%), 5 28 Ul B 7 B IR
G ERORWRT IR R R, SRS R R R S
A F T R R R T, AR R R R IR R (1
TEMNE . AR AR AR S R
NG R T XU T R, 3 B B0 T I XUk
KELMAHS ORI Gt e R T AR FEL T o ot
R A e P B HEE YT AR AN BN
MRS OL R, AE R IR i 7 R B BE ML AR SR A g
'Y gE LR, RIEFHAK BB R T TS
FEM AR Ak UK T THEAT — 52 1098 098 77

3 g

T X A SROAROKT ol Ll I - AN A A
BN LT BE R . B IR RY . DhRERFE. (U,
Ut 8 I TR A 4R bn HEAT ELBL e T T I L
ERE. BF, EATE. BOENKSEE LT
WEFEFE, R BRI T I A A PR
R B R 0T/ 40 8 BN T R OAKT
BEFLBEIN LFEE Y L* A b* R FE & TN E
BREIN 1, A B P SL BRI %5 /N 45
S O T A B EL B3 S R S MR . R
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