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Abstract: Potato pancakes are a regional specialty of the Zhaotong area in Yunnan Province, China. This study investigated
the effects of varying concentrations of melatonin (0, 7.5, 15.0, 22.5, and 30.0 mg/kg) on the sensory quality, texture
characteristics, physicochemical properties, flavor profile, and acrylamide content in potato pancakes (with 30 g of potato
shreds, 200 s frying time, 220 °C frying temperature, and a solid-liquid ratio of 1.8 g/mL). The results revealed that the most
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significant improvements were observed at a melatonin concentration of 22.5 mg/kg (MT group). At this concentration, the

acrylamide content was reduced to 669.74+17.24 pg/kg, yielding an inhibition rate of 35.52%, and the sensory score
reached its highest value (94.60+1.52). The color difference of the MT group was 31.38+0.02, and its texture properties,
including hardness (1359.17+£63.57 g) and chewiness (337.30+24.83 g), were lower than those of the control group (CK). In
contrast, the elasticity (0.52+0.03) and resilience (0.24+0.02) were significantly higher than those in the CK group. The
cohesion and viscosity showed minimal change. Additionally, the oil content in the MT group was reduced by 13.83%, and

the oxidation stability of the oil improved significantly, as indicated by the peroxide value (0.096+0.00 g/100 g), acid value

(0.38+0.01 mg/g), and carbonyl value (10.83+£0.15 meq/kg). Microscopic analysis of the pancake surface revealed that

melatonin inhibited the gelatinization of starch, leading to the preservation of some starch granule morphology. Gas

chromatography-mass spectrometry (GC-MS) analysis further demonstrated that melatonin reduced the levels of volatile

flavor compounds associated with the Maillard reaction, resulting in a marked decrease in sensory flavor intensity. Overall,

the addition of melatonin significantly enhanced the taste and safety of potato pancakes. Despite the reduction in flavor

components, the improvement in quality reflects its positive impact, contributing to the optimization of potato-based food

products.
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Fig.1 Potato pancake production flow chart
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Table 4 Regression model analysis of variance

K5 M HBE ¥y FE Pl BENE
(el 1507.31 9 167.48  9.50  0.0036 ok

A-TKERSTE] 34322 1 34322 1946  0.0031 ok
B-iEIRE  71.40 1 7140 405  0.0841
C-RHf L 30.81 1 30.81 1.75  0.2278
AB 10.56 1 10.56  0.5989  0.4643
AC 6.50 1 6.50  0.3687 0.5629
BC 0.0100 1 0.0100  0.0006 0.9817
A? 427.82 1 427.82 2426 0.0017 o
B? 404.79 1 40479 2295 0.0020  **
2 111.89 1 111.89 634  0.0399 *
B2z 123.46 7 17.64

AN 102.47 3 3416 651  0.0510 ns
wE 20.99 4 3.25

syl 1630.77 16

e R IR B (P<0.01); “*7" RN i3 (P<0.05); “ns” TR A3
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ma, X 57 25T R P I FAESER 2
2.2.3 WMET. ZSEEIFIE:  HRYE Design-Expert
13 FR A% X S A T 20 BSR4 2R, Y il K ) ] Sy
200.124 s, i KE #& o 218.762 °C. KW b M
1.82308 g/mL B, JEE Vs B KRME N 88.251 47
5 ESISE ATEREE, ARSI AR Y BRI 5 RV T
Vi, W2 KERTTE] /g 200 s JIHKEIRJE A 220 °C . BH&
oA 1.82 g/mL, FEATHEAR SIS, 15 B e 28 B 1T 5r
S 90.2042.91 41, iX SEHILE AR R, -6 R4,
PR K, T T e b f 7.
2.3 AEHMEERNMEXNAHELIZE IR

I AT D PN B P DS TR 5 1) B i e =
JUPEARE, BRI B8 2 o T A IR 5 A
T 750 pg/kg® THESEHURE Bl TAREE I T KE AR
T2 R BEA SRR A, A i T S P
B B IX N, A 7 B, BE&h S S I & B bl
ARSI R I R BRI S THE ke, 24
HEEE Iy 22.5 mg/kg I, JHPKS TP P IR A
BAKR, IV 669.74£17.24 pg/keg, 3% -5 %7 BRZH (4R
FWJIER 0 mg/kg) AHELRRAR T 35.5%, 1454 B
FUEMIBRIE. X T HE S AR R UELRE JIAHDE, 5T
2% ISR R 25T A AR TR AN T8 i R DS IR 114
Az A IR, 3X 322 AR IR v DA AR YA Ik

&
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K6 A[RIAER Z IRl S EAE IO R E T2 1 520
Fig.6  Effect of interaction between different factors
on sensory score
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Fig.7 Effects of different melatonin additions on acrylamide
content and sensory score of potato pancakes

J A B BT BT (- —BRIEAS ) b, Tl
AR 5 I IR A= R S AR G, TiE 95284
Bi T PG I i A2 0, AR BR ZR AT RAr rg b s e,
I Ho i T HEA R4 AR ERE PRI, iX dunT 58
S HRFEAR PG IR A A BE T AR sk ]



4748 5 10

PRI , 4. FRARZXMAE S ke PR LI & bk St o

| -39 -

HE—ETE B N EAPUELE, T2 B s B v
SR ECY) ORI T PSR i A= P, R B EE vh
TR BT SV E N NGRS IR A 0 SIS, AT
JInT PGB A AN, AT ST 2 B e e R 2
Pl Ak L P AN T P IR Y 5 A TR
X R A FR T PR I S e S P A R AS i
[E]IFAR T AR DG R, AFAE S M52, DALz
TR FE AR B R A URE PEAT RAIG . B3R T M
P fiie S i ad) S R S5 B RS [RIEs, AR 4R
PV AR TR E RS (] 7)), AP S e
i A i 4 2EL 9 ) B 8 v 19 B B PP 43 (94.60+
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il S R g2y < E =

24 HERERAMNEXNDREHERRTMN

2.4.1 FfERR PR USINE T S48 ke B R2 )
CK #H5 MT 4H (MR EEZEGINE N 22.5 meg/kg) 544
MRS (B ), PR BN 5 PR, AR R
APPSR SE (. L, LD o 25
FE(H b IR, L 22{8{ N 31.38+0.02, BEAR @RS

K8 CK S EMAES MT 4 S8 ZHlEE
Fig.8 Potato pancake of CK group and MT group
*S5 CKUE MT ARG
Table 5 Color analysis of CK group and MT group on potato

CK ZHH (P<0.05) . HRHE 2.3 ML I0 45, iR
T DARRAS PN IR 1 5 b, T A IR 5 b 5 S P
SRR PE S VIAHSEE), B DA Th 4% B R AR e e UL
{035 1] BB 5 SRS R R G

2.4.2 HAEAR BRI Th AL SRS A R
me) A RN E R R AT AR BN s T
MRE L SPE R S PR 2 2 N I ER R A4
AR IS, D24 IV E B0 IR A I RE T R MEFE
B NEEG TRV, AT LU BB TR SR I HE 775 i %k
PR B S TR A B A A S, W RR R A A 1A
ERUBESIBY, R 6 NI L, R INAR SR S, TR
VHORE 09 68 5 . PH R R 43 ) D 1359.17+63.57 g FHI
337.304:24.83 g, BRI RS, FHET CK 057
PR T 13.26%. 18.5%(P<0.05); mi#ipE, [ 1
A 0.52+0.03, 0.24+0.02, 5 CK HAH LA B3 ™ T
18.18%. 26.32%; It #h N 5 J7 AN &b M B A O AR
(P>0.05) o X ZHHUSNINAR N 22 i Th A8 Sk F sl
255 HEA A, Of BBV s A sk, S S X
A RESE  AR R IR A — R L RHAE T UER R fL,
VT ARSI, 7K G35 B AR I ] 25 AP EL:
PERNRE B nssb AN e A2 P02

2.4.3 IAEMRRERVS I LA ENIRE Frith i A h
RESALFZ I AR . FRMT . RIS v AR ik
M E R bR, THAR B AL SRR S Y B IR
B, T H 237 A2 AR B R, Sy T i dy-
HE PP R B 2R BT AL RE 77, dl et S5 AT v
S AFEbRXT H, MT gl Himig s A fE . IR i .
F AR 4y B M 0.096+0.00 /100 g, 0.38+0.01 mg/g.
10.83+0.15 meq/kg, — MR ALIEPRTE A Femh 155
SRR T 108.70%. 15.15%. 79.60%, T CK £H 45y
PR E T 204.35%. 33.33%. 129.02%, A1 it T 48
SR AT L)L W b I 0 AL, SRR

pancake R e Ty
51 L a b AE THVE B O B AR BLAT B U 8%, (R
CK  44.9040.01°  7.20£0.04*  29.01£0.11°  43.32+0.07° dit YR AR & S WA S I S A RE | SO i 1S
MT 52.52+0.02° 1.07+0.01°  20.33+0.01° 31.38+0.02° SpBe i BB XU B L Hy S 7 AT, RN T R 2

TE: SR FRERR 22 53 .35 (P<0.05), 6, T,

JEi, BRI S IR AR T 13.83%, X AT BRI

6 ARBEUSINS DR E IR SRR A R

Table 6 Effect of melatonin addition on texture characteristics of potato pancake

Bz gl ifiEE(g) ik W Fitk(gs) NI () [ml 4 Pk
CK 1566.84+74.74* 0.44+0.02° 0.52+0.04* 794.98+40.00* 414.03+29.40° 0.19+0.00°
MT 1359.17+63.57° 0.52+0.03* 0.57+0.04* 768.04+65.01° 337.30+24.83° 0.2440.02°

7 AREREIINT D EMAL S B AL R R
Table 7 Effect of melatonin addition on oil content and oil oxidation of potato pancake
2H5 B (%) AR (g/100 g) R (mg/g) FRIEM (meq/kg)
SkFi - 0.046+0.01¢ 0.33+0.00° 6.03+0.03°
CK 35.16+3.82° 0.14+0.01* 0.44+0.01* 13.81+0.47°
MT 21.33+2.56° 0.096+0.00° 0.38+0.01° 10.83+0.15°

T =" RN TR
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Fig.9 Microstructure of potato pancake
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Fig.10 Ring diagram of volatile components composition
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Fig.13  Volcanic diagram of differential volatile metabolites
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