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Formula optimization and product development of ice cream with Pisum
sativum and Pyrus ussuriensis Ruan’er
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Horticulture, Gansu Agricultural University, Lanzhou 730070, China)

ABSTRACT: Objective To develop ice cream with Pisum sativum and Pyrus ussuriensis Ruan’er using Pyrus
ussuriensis Ruan’er produced in Gaolan County, Lanzhou as the core raw material. Methods Suitable compound
gums were screened through single-factor experiments. The effects of 6 kinds of edible gums—xanthan gum,
carrageenan, guar gum, locust bean gum, gelatin and sodium carboxymethyl cellulose (CMC-Na) on the sensory

quality and melting properties of the ice cream were compared to determine the optimal compound edible gum. Based
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on these results, an Lo(3%) orthogonal experiment was designed with the addition levels of compound gum (0.100%,
0.125%, 0.150%), milk powder (30%, 35%, 40%), and Pyrus ussuriensis Ruan’er juice (25%, 30%, 35%) as key
factors. The formula was optimized by combining the fuzzy mathematics sensory evaluation method. Results The
optimal formulation for the Pisum sativum and Pyrus ussuriensis Ruan’er ice cream was determined as follows:
Compound gum 0.125%, Pyrus ussuriensis Ruan’er juice 35% and milk powder 35%. Under this formulation, the
product achieved a comprehensive sensory score of 91.2, exhibiting uniform color, a harmonious aroma of Pyrus
ussuriensis Ruan’er and milk, and a delicate texture. The content of total solids, fat and protein was 31.2, 6.4 and
2.91 g/100 g, respectively. The ice cream demonstrated good melt-resistance and a relatively high protein content.
Conclusion The Pisum sativum and Pyrus ussuriensis Ruan’er ice cream formula developed in this study is
scientifically rational and exhibits distinct regional characteristics. All its core physicochemical indicators meet the
requirements of GB/T 31114—2014 Frozen drinks-Ice cream, and the product has prominent nutritional advantages.
This study provides both theoretical and practical references for the high-value development and utilization of Pyrus
ussuriensis Ruan’er as well as for the innovative research and development of characteristic Chinese frozen foods.
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Fig.1 Effects of xanthan gum addition amount on the quality of
Pisum sativum and Pyrus ussuriensis Ruan’er ice cream

212 FaEESREFHILRKER ST H

R AT LA (AR D B R E A G, RRE
FLIEWFLA A 2R, B RS MG iR ANl v o, T 55 B
£y LU ¢ ) @) 7 N L 11117 [N 10 o R 7 @87 & L3 N )
. mE 2 Ar%, BEE KBRS InEI R, st
E] B = 30, T PR AL S AR AS R T A B R B
AR AR S, FERIE 0.10% BB 1F0 Mk s
FRURES T M e, vkt b4 i . (RIE M, 5
AR 96 431 94 4y RBIEEIELEE 0.10%)5, RPLREE
MR8, SRR B B AR, HARR MK,
X5 RPLE R T TR BN 1 B S 5 A R R — 3, R
LEA B RPN R 0.10%5 S H o



534 IR, 45 KRG FREOLBLUK LD 7 Ak B db T & 35
,_,@Emﬂ . VRIIRE 0.120%0 TR FWEM, VRINIARSERE K, oA
0
100 ‘+MMF@kﬁ%@ﬁﬁ 00 196 SBAMR BRI AL ERR, fEahid T 5%, e F BN e
711 N = (SRR S e
'] 494<B ﬁl{?ﬁﬁﬂﬂ 0.07%E§j‘7]ﬁﬁo
95+ t 9 _ &
x/ 80 é 192 /\h - @Eﬂfpﬁ N
Koo} = {oox B ,
Eesl Joo= ]2 R L
ol 31863 95| . 160 <
® /’\ 50444_84% -55~E'95§
80 \ 1401R Jg5 |z & 90} E| 3
‘/‘ : 130 >~ = 150 190 {E
75+ : 1805 R8st |l @
g0 g B B oo &
0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.22 {ﬂ@ 80| 1407 85 *’%
RRLEEAS I/ % # 35444 % H;
B2 e BBV RN R o LA Y PR
Fig.2 Effects of carrageenan addition amount on the quality of 70 L 30| 75 %
Pisum sativum and Pyrus ussuriensis Ruan’er ice cream 5 !

2.1.3 NREAM & ZFHILE KRR TR YR

TR B A 456 25 I W Ak M, T A 468 088 ok L 3 1 4 K
P, TR AN, SELZ ah ks S I 3l K
SR HILAK BT P4 . SE A m Ak [E) A A S R
PREE R TR A3 BCRR IS TN /R RS VAS 0 £ 184 i 22 S 14 K i e
KRS, BEPE A RS B R S5 e 1k 4 B TR IR
TNINEL 0.20% 0 A FI WA, VMR FLIbRRE P 5 A i o6l
PEEAF, 77 SR B S AR, (R 0.20%)5, K
IR FAER R Pl g2, L AR 2 (UK Lk 1 gk

L L L L L L L L N 2

0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.22
PIBIEA /%

Pl 4 IR SRR IR 57 LA KL i S )

Fig.4 Effects of locust bean gum addition amount on the quality of
Pisum sativum and Pyrus ussuriensis Ruan’er ice cream
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Fig.3 Effects of guar gum addition amount on the quality of Pisum
sativum and Pyrus ussuriensis Ruan’er ice cream
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Fig.7 Effects of addition amounts of composite gum, milk powder and Pyrus ussuriensis Ruan’er juice on sensory score
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Table 4 Sensory quality evaluation results of Pisum sativum and Pyrus ussuriensis Ruan’er ice cream prepared by different processes
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