%174 456 JEg I R Vol. 17 No. 6
2026 43 H Journal of Food Safety & Quality Mar. , 2026

DOI: 10.19812/j.cnki.jfsq11-5956/ts.20251020003

SIRME: £, DUch, JRIRK, . T8 S ER R W BE A G m R G B W E RN ETFN ], B E 2
Keil2=41, 2026, 17(6): 202-208.

FU Y, MA YZ, KUANG XX, et al. Evaluation of nutritional value of Hainan specialty dishes based on the nutrient-rich food
index model [J]. Journal of Food Safety & Quality, 2026, 17(6): 202—208. (in Chinese with English abstract).

TR A E R R R BN o AT
B OHEFOT

PEIE ORI & S 73 S T N S Y
GAEE | B R
(1. 765 B A8 0 T 75 2 ) v (O i TS B2 2R e, 1 571129;
2. I B R PO B R S AERERT, JEaT 100050]

B E: B RHESERZ AW (nutrient-rich food index, NRF)ITA i 45 45 €01, 5 S A 1Y B 37
Yol Fk  BEHL 39 MR RF RS, R E AR RN EE AR IR e E R RSB R RS
it MRAEEMIERHI 2RSS, SR NRF 8.2 850N E SR M B, JFil i S I F Kruskal-Wallis #6555 7341 8 9% 43
AIFHIE ZER 38 IE3KEA NRF 8.2 P40 KT O(BREGE AR AN BT M EHEF: K7 25(93.49)>TR A5 25(61.62)>
BH(44.33)>82(37.84), ZRHAGRITHE U (P<0.05), FHEEFRZGTEPOEM R FREAFRS
(24.75 g/100 g), &2EPEII(20.30 g/100 g) AR (1231.60 kI/100 )i, TRAIEHKILS PR = (12.89 g/100 g),
28 S B HGF2 5E L (P<0.05), B B A BCTE & 26 P fic i (439.00 mg/100 @), fH2E 5] I] 25 5 4t 12 3 L
(P>0.05). &5 MR ASEAE R B EINN S AT I IREE R - = NRF-m 8 R LR ks, &2k
Hemg it - NRE-m 8 FVRHE, T8 <2 B0 g s FREH mAER-I8 NRF-FEMA-mH7; REKY
Mg - P R NRF-HR2E (1R, SSRGS 0T ORI B M 1 2 PR A T -

XBI: FROKE; BERNE B EERREYIREER;

Evaluation of nutritional value of Hainan specialty dishes based on the
nutrient-rich food index model

FU Yan', MA Yong-Zhongl*, KUANG Xin-Xin', HAN Jian', LI Cheng', JIANG Su-Juan',
ZENG Xiang-Jie', LAI Xin-Mei', XU Wei-Sheng”"
[1. Hainan Provincial Center for Disease Control and Prevention (Hainan Academy of Preventive Medicine),

Haikou 571129, China; 2. National Institute for Nutrition and Health, Chinese Center for Disease Control and Prevention,
Beijing 100050, China]

Yk BER: 2025-10-20
BEEWR: HFE TAEES RS ESY R W H (NFNS-2025462); 148 T A (@ HERHL QT8 35 H (WSIK2024QN121)
F—1EE: FFH1(1973—), Lo, EAEEEIH, LB 7 A8 SR I 518 MR 4% . E-mail: fuyan65329797@126.com
REEE: Dok (1968—), B, IERP TR, FEMFFEH &% 2RIl . E-mail: ma99899@163.com
WY (1983—), B, 1L, BoT5L, BT N SR SRR . MY EEYIIESE . B-mail: xuws@ninh.chinacde.cn



46

5, SR TR BRI R AR B A R SRR I E RN EIEN

203

ABSTRACT: Objective
nutrient-rich food index (NRF) model. Methods

To evaluate the nutritional value of Hainan specialty prepared dishes using the
The 39 representative Hainan specialty prepared dishes were
selected. Protein, fat, vitamins and minerals were determined according to Chinese national standard methods.
After classification by ingredient types, nutritional value was assessed using the NRF 8.2 index. Nutritional
The 38 dishes had
a positive NRF 8.2 score (except Li-style braised pork belly). Nutritional value ranking: Seafood (93.49)>mixed
dishes (61.62)>livestock (44.33)>poultry (37.84), with statistically significant differences (P<0.05). Median
macronutrient content analysis showed: Highest protein in livestock (24.75 g/100 g), highest fat (20.30 g/100 g) and energy
(1231.60 kJ/100 g) in poultry, and highest carbohydrates in mixed dishes (12.89 g/100 g), all with statistically
significant differences (P<0.05). Median sodium content was highest in livestock (439.00 mg/100 g), but inter-group

distribution characteristics were analyzed using bubble plots and Kruskal-Wallis test. Results

differences were not statistically significant (P>0.05). Conclusion Hainan specialty dishes showes significant
categorical differences: Seafood dishes represents “low-energy, high-NRF, high-protein” optimal dietary choices; poultry
exhibits “high-energy, low-NRF, hight-protein” characteristics, requiring promotion of skin-removal consumption
methods; livestock demonstrated “high-energy, low-NRF, high-protein, high-sodium”; the balanced mix features

“moderate-energy, moderate-to-high-NRF and moderate-protein” features, and it is recommended to optimize cooking

methods and diversify ingredient combinations.

KEY WORDS: specialty dishes; nutritional value; nutrient-rich foods index; Hainan
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index, NRF)/E K [ bR/ AAY B S8 KR A T
AP BTG HA, BT EM . Dok PG S, AR SCHT
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B3 2024 4 BE TAE 5 58 ) SR o TR R R R 2 B
T, BiESESE N A R A AR R RS T2,
(] 25 S W 5 OBURR )0 ) o PRI S AR i . IR Mo}
3 Bt P S, T 3 8 TR A TR S T BRI R,
SEBOTER, FRAEEY HERSIRKAAR, X+ & shW i
JE Bk T A RELAE AR i, A1 AT R R AL B, DA AR
iR AR A R A I B3R ST R R VRTE 20 °CTR%AG .
1.2 S

ToK Bk mMBERR . L2 el pral, AR iR
FIBHEEAT B W), B =40 /bt = H IR B (O AT
afi, i AR R AR ), HEE. 2. &
MG, SIFERE (L) ABRA R, HERCT Sk
(BIEH, Bl YRR R A\, LB (Tt
PUPe R R A A B A, ERRIILR 4, BRye(h BB A
B WD, ERER(RGR A, T M0 ), T =R =
¥ F L IR BER . a-TERITICAS 5 9000-90-2, 40~60 U/mg).
TERHI AT BB (CAS 51 9032-08-0, 30~60 U/mg), IET
P (Gl IR T AR AR R AT BR A R, RSN AR
EARFIEHLE). FEARFCAS 5 9014-01-1, 7~15 U/mg)(Fiks
R A RIS A RA ), a-8E D ZARME R (26
97.2%, RHP/RIEHARABRA W), p-51% b FARUES (SR
99.9%, IZEFRBHL AT RRATF); AXI9786A ZHERIREG
FRUEVA IR (BE R U BE 2.5 pmol/mL, U454 MRH: iR
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HFEC, HYEER B fE— B AR i b2t
o HI, IR I B PR T ik,
AR 8 PSSR O, REasrds. 4k
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TEMARME: NRF 8.2>0 RIS P S TR R ANE
FIBE . LR 4E55) 5t FRR M E SR R A i . #h55),
1550 WE SR MO, B BHERZ (A NRF 8.2<0 $87R
T AL AR BN 125 DLk 5 B SR
1.6 IR

A SR 2 Excel 2019 3RAFIEATH 0L S4B, KA
SPSS 26.0 #HATHIT M. IERPEKEE L Shapiro-Wilk
LR, SRBRMAEFRRSBEFEEEES SN
(P<0.05), gt —F M 6 E M) Fnvd 73 hi 2L (P25, P75)4
WEE . LR 22 5T A Kruskal-Wallis JE244
Krue, KK HES N a=0.05(FU),

2 HERE5HH

2.1 BEY5EIEE NRF 8.2 S5iEZE D MYFE
2.1.1 NRF 8.2 #4 BRHE R

39 ERFORESSILE 1, BRE A A H-19.34,
HAR 38 THRT 0, FHEEE Ry EE R (309.73) K7™ 2KAG
335 100 L b5 42.86% (6/14).3% NRF 8.2 1843 i 4k, 3%
BEFMAEARTF N K57 2K (93.49)> 1R 5 25 (61.62)>F 2K
(44.33)>825(37.84), £ Kruska-Wallis 636, 224803
B L (H=17.274, P<0.05). fLJE %% %& (NRF 8.2>60) i
51.28% (20 i#), SEPIEARAIMREG I RIFHEE
(O<NRF 8.2<60) 5 It 46.15% (18 i#), WE &K AL
IMRAY, BLPEEB (NRF 82<0)5 2.56%(EM 4k
). RS RHBMERT, F—FSCEXS M
(1, BRI 39(132.7 1) 2 S5 A S BB 1 /K IR 45, NRF
8.2 1543 L VI SCE RS(32.26) 82 FF 100.45 4.
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MAaSEARGEXZBELEEE 1)ZRKFES fi
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787 39 BHFE3EE R NRF 8.2 50 1HR

Table 1 The 39 signature dishes from Hainan and their NRF 8.2 scores

s NRF 8.2 Fi [ M (P25, P75)] A4 (NRF 8.2 1543)
AT (39.48) B LML BAE IR (47.79), A8 /N 2F (65.48) . AT BT 3512
E% (27_(‘)‘;"3539.70) (44.33). FERIINT(56.43). BB AHER(-19.34) . LIHIZRIIE62.97) . FIPDHETLIE
’ (15.52). BEMZIN A (38.65)
K 61.62 FK(39.94), 1T EGE(49.51), ﬁi@lﬂﬂﬁﬂ%(n.n)‘ A7 e ImER N (32.01) ., B
(33.99, 97.85) FHEPR(99.84) TR IETESE(91.88) . HET1R(20.85)
— 37.84 HYIEKIG(53.12) . SR F35(132.71) . AYICERS(32.26), IESE5F15(40.99), TR
(32.76, 66.99) #9(33.34). IiELtki8(37.84), I 124 55(33.26) . HERRS(31.20), [BIBRATHFHG87.71)
FrERY [CIF91.50), FFEEEHEE(309.73) Bt =30 (82.64) . F AN IF(93.49), Bt
K 93.49 ZEEF(168.31), F AT (68.74) . Thlaih R IL AR KR (44.70) . Bizbafalt(66.38).
(75.69, 168.56) J5 T (113.66) . FIRME(246.86). = vbH1(168.82), FHAUEMLIf1(101.20), I
W3 (88.14) ., THZE /R ALBE(80.87)
3‘2‘8: 221 R¥®HRELHRET
23000 (WK BB L E Y 4.25~37.38 /100 g, HALECHN
=260t 20.50 g/100 g; &JHE OB GE L B, L
<200 ‘ " ¥k 24.75 /100 g, HUCHK % & IRAK, iz
:3?%28 W@ R EA G L (H=8.100, P=0.044), #7308 E G
;}g%gg IKFEZE G RRMK. X—A M ES B EREM A G EE AR
120+ PRI
20 50 60 70 8 90 100 1l0 RE Wi & Yu B A 1.40~38.30 g/100 g, Wi R

TR AL R RS A NRF 8.2 340 R A2, b K/IME

1
Fig.1

ﬁ&:ﬂﬂ

SXFNRF 8.2154%

FEHRTE.
1 H A RE T B L 15 NRF 8.2 T4/

Hainan dishes

Distribution of energy density and NRF 8.2 score for

12.40 ¢/100 g; BAEH i, FMECH 20.30 ¢/100 g,
HomaEZ . WAZ . Kk, dRER A5$FE L
(H=12.184, P=0.007), Fh{ai 5% A RIRM G & ik
WM S, RS Y M RS AT A %
(G ERTE S W == 0] | ipes Y

*z2 BEE 9 MIFERMEETRERRZSE(M (P25, P75)]
Table 2 Nutrient content in 39 kinds of specialty prepared dishes from Hainan Province [M (P25, P75)]
BREZMK  FEHK At B A, ES Ky H P
E=li) 20.50 24.75 11.88 21.00 22.12 5100 0044
(g/100 g) (15.0, 26.19) (17.09, 27.94) (4.34,16.69) (20.19, 23.09) (10.00, 28.34) : :
Rg w5/ 12.40 13.40 7.30 20.30 6.70 12,184 0.007
(g/100 g) (6.20, 18.00) (11.25,26.25) (5.60, 12.38) (16.85, 22.80) (4.20, 14.95) . :
E KA/ 3.40 3.65 12.89 3.14 2.95 2994 0.029
BRE (2/100 g) (2.40, 6.99) (1.54,5.47) (3.95,15.79) (2.12,4.26) (1.90, 6.66) ’ :
JiE 2 4t/ 2.58 3.47 2.40 3.00 239 1106 0776
(g/100 g) (1.79, 3.83) (1.46,3.79) (1.61,3.82) (2.42,4.17) (1.39, 4.99) : .
e/ 963.66 1036.96 868.47 1231.60 674.80 10052 0018
(kJ/100g)  (66141,21696)  (810.27,54323)  (459.99,1017.26) (1062.61,1291.39) (614.42, 987.34) . .
Py
ot A/ 0 (0, 39.50) 00, 0) 15.60 (0, 45.65) 39.50 (0, 43.80) 00, 0) 7.646  0.054
(ng/100 g)
S MR/ 20.08 29.40
o (u/100 &) 6.73 (0, 34.20) 3.47 (0, 20.50) (3.49, 124.80) 1.81 (0, 4.69) (5,20, 182.50) 10.093 0.018
R B 0 (0, 0) 0 (0, 0.03) 0 (0, 0.04) 0 (0, 0.03) 0 (0, 0) 0.806 0.848
(mg/100 g)
44K E/
(/100 8) 2.58 (0.82,5.48) 1.79(0.87,3.52) 3.64 (1.11,4.47) 0.45(0.34,1.52) 5.52(4.43,7.90) 15.962 0.001
mg/100 g
17.60 11.90 21.85 8.25 29.4
#5/(mg/100 ) (8.25, 33.10) (4.32,25.75) (9.75, 37.68) (271,2235)  (13.55,68.80) >8> 0.0
198.00 120.00 147.5 202.00 247.00
VYR #/(mg/100 g) (125.00, 265.00)  (68.25,180.00)  (102.65,267.50)  (187.50,225.50) (193.00, 454.00) 11.8770.008
#/(mg/100 g) 1.32(0.92,2.16) 1.33 (1.01,1.69)  1.64(1.05,2.43) 2.42(1.09,3.35) 0.72(0.58,1.67) 5.157 0.161
Hi/(mg/100 g) 354.00 439.00 376.50 274.00 334.00 6483 0.090

(264.00, 452.00)

(350.00, 463.50)

(301.00, 639.50)

(125.40, 357.50)

(221.50, 473.50)
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FH1TE

AR ERIEE N 1.54~15.79 g/100 g, HAikk
4 3.40 g/100 g; RAZSEE St POAECH 12.89 ¢/100 g,
HIE12E 5 B Gt 25 7 L (H=8.994, P=0.029), REGHKZ
K . T RS, XMFEEMFME 6 W=t
AP,

REEAgES2IEHN 1.39~11.10 g/100 g, FAitkh
2.58 g/100 g, HAHELERETEE . K" HEERIK; £
)24 5 LGt 2E 7 L(H=1.106, P=0.776), H&{KE 74
AL, B SEE T S S WA R

e S RGN 366.94~1930.06 kJ/100 g, F %l
963.66 kI/100 g; BASEARER R, THECH 1231.60 kI/100 g,
HohEZ . RAZE . KR, dRZERBASIFE L
(H=10.052, P=0.018), FIPIEZERE SRR, A iR /I
e BERE SRR A LI IEAHDE, BRSNS R K
FIEERE,

222 gAE

HEAE MRS PAECN 6.73 ng/100 g; KFEEEE
WiE, XA TRABEEGEE RIS, HRCHR
kK. BR BE dAEEREASIHE L (H=10.093,
P=0.018).

i E B, & P A 0 mg/100 g, 80%HYEE bR
K B 4R R 45 2850 1) 22 57 O G L (H=0.806,
P=0.848), FZ R KL Z e B A E TS
AT R R R e e A

i E S RPAIECh 2.58 mg/100 g; KSR E S
i, HUCHRE2E. F3. 8, dinNEFHARIT#
B X(H=15.962, P=0.001). %% R 5K P2 @ & & Z A A
RITTRI O B ARG AE 2R B WORFEAAE TR, IRBL T g it
PERE I E SRR,

223 FHK

SRR 17.60 mg/100 g; KW ERE S B
o, KORG24 82, dNEFRERIT¥E
SL(H=7.585, P=0.055) #43 K77 238 (AN K ff Ay fs 25
658 mg/100 o)A B & # o KR T T 2L R
B2 A W L S 0 8 A B R e I A4

PSP 198.00 mg/100 g; KT RBER T hE
e, HUChEX . REGE. B, AR A5
BN (H=11.877, P=0.008), X[ RES /K"K EMA G E
B R 78 T 2 A

BetripAEch 132 mg/100 g SSRGS, B
WHIRGZ . FF. K7, dREREEIT¥EX
(H=5.157, P=0.161), JLE ST 5 EMA SRR

B RECh 354.00 mg/100 g, BEXE SR
(439.00 mg/100 g), HIKHIEAZ(376.50 mg/100 g), Ky~
(334.00 mg/100 g). &25(274.00 mg/100 g), 42T
T Y (H=6.483, P=0.090), 7 J30A 405 FH A 5 s il

LA, BB RYN479 mg/100 g), MERFEELRK
FHEYIMSEE AGE SRR AR, DRI S A X AR Y
3 %W i

AWK NRE 8.2 BRI 2 39 A0 R MA@

XA AT E FRIEA, 45 R Bk 22 4 3 A (NRF
8.2=—19.34)5), H4x 38 KA NRF 1543 °K T 0, KHIE
MG RE R A& WA E R R, SHEEIEIR
AR B A BE W) AP A S B A e T S R K
PRRCER IE SR, HAUK A2 NRF 8.2 154 R i Bk
93.49, WEEHTIRE(61.62). BH(44.33). BHK(37.84).
LV B K 7= g Wi B8 LA £ S 1 A1 R (polyunsaturated fatty
acids, PUFA) N 1290, 530 59 77 iRtk K578 | IR 4 20T
TR, TP BE(NRE 8.2=309.73) M &N 1E, 12
] AR B A5 (658 mg/100 @), AR SR E e,
PRV T 25 G M AT T A -

39 EFFEEEMNE B PO 354.0 mg/100 g, &b T

S PSR, BEMRT 6 HHiETEA (513 mg/100 g),
{585 T8 3 75(282.9 mg/100 @)l MR AT, &
B A EORAR, X m, ZRBETEHERZLITHK
Hil, MEXUEE. AN ERZETE AR, FXHLER
B 5 F) << R Ik NRF-15 25 1 - i MR

H#de . o IWARSHEEERMERK, &4

B SR A B LK R R KR -m A R, AE &
J5 1 A 107 A4 R EL R A R S dE AR, TR I L AR W Ik Rk
bk 55.3%; MLAh, Bbh A e R &k, MELLTE
NRF RS p S i F R (S L 728 I &
KK NRF ., mifgh s O SR E/ R ek 5SRE
FFJE: K NRF $OREFREEAL, SRR &S5
B RG0SR FIE NRF AT A £ bl i 8 % 2 o
Z, WAGS REAMEE . A SRR
TR MESE 43K NRFE 8.2 PEAMEML R, FIYISCEXS
(32.26) . 1E52%: FHE(40.99) FIZZIH 43 14 (—19.34) R 14 B3
B R sl R A i s 2 O 5K, FLBRW A B A A AR
(479 mg/100 g), SHH NRF 8.2 PEAMmAR . iU R &
BRIEREEELA, BREEA, SIE RO KE
GFam, BETHZHEEMESIEE . WILRE T 20k
e AN AT AR T NRF, SCOUES IR, Wi
FEF (PR 61.62) B FRME T, JEHIE MR+ 15
(13270 BT &AL A S RMA L SIS 37 R B AN,
5 (P EEREERTEH(2022))) “SRALEEBLEHIRADY,

ET EREH, @BUN 3 A2 HE B E S MMA:

()FEMET 2 B b . sl s e e S e o . 5D
AR Q)& W R L BER AR R R,
VIRIG . & 8% KRB R Q)M BIH: 4R

>
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WABF U258, AR MR FHE R T EEFRME.
X Ty 7 AT AR PR B BRAL GE KU 1 [RS8 e o {glt B
e

ARFFAFFELL T IR B FEALA%ESE Ry 32, R 5 1
MR OITSEICRE; KRR B bR R B IR AN
SO 3k R B R AR S BRI T T4 5 .

25 FARR, AWFTE L NRF 8.2 BRI S2H f S8 A LU
KRN RBE TS, FINHE R4 555 R e i
BRI T o R BN B R SRR A M A,
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