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SOROTAN 

GITA CEMPAKA PURNAMASARI. Studi Karakteristik Spesifik Rambut Sapi 

Friesian Holstein (FH) Terhadap Tingkat Kemampuan Toleransi Cekaman Panas. 

Dibimbing oleh CECE SUMANTRI, SIGID PRABOWO, dan ANNEKE 

ANGGRAENI. 

 

1. Penelitian ini membahas karakteristik rambut dan mineral sapi FH, dengan 

tujuan untuk menganalisis keterkaitannya dengan respon fisiologis. 

2. Penelitian ini menggunakan analisis mikroklimat, fisiologis, morfologi rambut, 

dan mineral untuk menganalisis respon sapi FH terhadap cekaman panas. 

3. Hasil penelitian menunjukkan bahwa rambut hitam lebih panjang dan 

berdiameter lebih besar dibandingkan rambut putih, serta diameter rambut hitam 

berkaitan dengan respon fisiologis. 

4. Temuan ini memberikan kontribusi terhadap fisiologi dan adaptasi sapi FH, serta 

menawarkan wawasan baru mengenai keterkaitan rambut dan mineral dengan 

respon fisiologis. 

5. Tugas akhir ini menunjukkan pentingnya karakteristik rambut dan mineral 

sebagai informasi pendukung, dan menyarankan potensi penerapan pada 

penelitian adaptasi ternak. 

 

HIGHLIGHTS 

GITA CEMPAKA PURNAMASARI. Specific Hair Characteristics of Friesian 

Holstein (FH) Cattle in Relation to Heat Stress Tolerance. Supervised by CECE 

SUMANTRI, SIGID PRABOWO and ANNEKE ANGGRAENI. 

 

1. This study addresses hair characteristics and mineral content in FH cattle, 

aiming to analyze their relationship with physiological responses. 

2. The research employs microclimate, physiological, hair morphology, and 

mineral analyses to investigate the responses of FH cattle to heat stress.  

3. Results indicate that black hair was longer and had a larger diameter than white 

hair, and black hair diameter was associated with physiological responses. 

4. The findings contribute to the physiology and adaptation of FH cattle, offering 

new insights into the relationship between hair characteristics, mineral content, 

and physiological responses. 

5. This thesis demonstrates the importance of hair characteristics and mineral 

content as supporting information, suggesting potential applications in livestock 

adaptation research. 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



RINGKASAN VISUAL  

 

 

Karakteristik Rambut Sapi FH pada Cekaman Panas 

 

 

GRAPHICAL SUMMARY  

 

Hair Characteristics of FH Cattle Under Heat Stress 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



RINGKASAN 

GITA CEMPAKA PURNAMASARI. Studi Karakteristik Spesifik Rambut Sapi 

Friesian Holstein (FH) Terhadap Tingkat Kemampuan Toleransi Cekaman Panas. 

Dibimbing oleh CECE SUMANTRI, SIGID PRABOWO dan ANNEKE 

ANGGRAENI. 

 

Cekaman panas merupakan salah satu faktor lingkungan yang dapat 

memengaruhi kemampuan adaptasi dan respon fisiologis sapi perah. Karakteristik 

rambut berperan dalam proses pertukaran panas antara tubuh dan lingkungan, 

sedangkan kandungan mineral rambut berpotensi memberikan informasi mengenai 

status mineral dan keterkaitannya dengan respon fisiologis ternak. Penelitian ini 

bertujuan mengevaluasi kondisi mikroklimat dan respon fisiologis sapi Friesian 

Holstein (FH) pada kondisi cekaman panas, menganalisis karakteristik morfologi 

rambut hitam dan putih serta hubungannya dengan respon fisiologis, serta 

menganalisis komposisi mineral rambut hitam dan putih serta hubungannya dengan 

respon fisiologis. 

Penelitian dilaksanakan pada Januari–Februari 2026 di Cibugary Farm, 

Pondok Ranggon, Jakarta Timur, menggunakan 30 ekor sapi FH periode laktasi. 

Kondisi mikroklimat diamati berdasarkan suhu udara dan kelembapan relatif untuk 

menentukan temperature humidity index. Respon fisiologis meliputi suhu rektal, 

suhu permukaan kulit, suhu tubuh, frekuensi pernapasan, denyut jantung, dan heat 

tolerance coefficient (HTC). Sampel rambut diambil dari enam bagian tubuh, yaitu 

kepala, leher, punggung, pinggul, rusuk, dan ekor, kemudian dianalisis berdasarkan 

panjang dan diameter. Kandungan mineral rambut dianalisis menggunakan Micro-

XRF Bruker M4 Tornado. Data karakteristik rambut dan kandungan mineral 

dianalisis menggunakan independent t-test, sedangkan hubungan dengan respon 

fisiologis dianalisis menggunakan korelasi Pearson. PCA dilakukan secara 

eksploratif terhadap S, Ca, K, Cl, dan Na. 

Hasil penelitian menunjukkan bahwa sapi FH mengalami cekaman panas 

kategori sedang dan menunjukkan respon fisiologis adaptif terhadap lingkungan 

panas. Rambut hitam lebih panjang dan berdiameter lebih besar dibandingkan 

rambut putih, kecuali pada bagian ekor. Diameter rambut hitam berkorelasi dengan 

frekuensi pernapasan, denyut jantung, dan HTC, sedangkan diameter rambut putih 

berkorelasi dengan suhu permukaan kulit. Sebanyak 15 unsur mineral terdeteksi 

pada rambut, dengan S sebagai unsur dengan kandungan tertinggi, sedangkan Ca 

dan Na menunjukkan perbedaan antara rambut hitam dan putih. Unsur Zn, Si, Cl, 

Mg, Mn, dan Al menunjukkan keterkaitan dengan respon fisiologis. PCA 

menunjukkan PC1 dan PC2 menjelaskan 78,1% keragaman kandungan mineral, 

meskipun nilai KMO dan MSA yang rendah menyebabkan analisis tersebut bersifat 

eksploratif. 

 

 

Kata kunci: cekaman panas, karakteristik rambut, mineral rambut, respon fisiologis, 

sapi perah 

 



SUMMARY 

GITA CEMPAKA PURNAMASARI. Specific Hair Characteristics of Friesian 

Holstein (FH) Cattle in Relation to Heat Stress Tolerance. Supervised by CECE 

SUMANTRI, SIGID PRABOWO and ANNEKE ANGGRAENI. 

 

Heat stress is an environmental factor that can affect the adaptive capacity 

and physiological responses of dairy cattle. Hair characteristics play a role in heat 

exchange between the body and the environment, while hair mineral content may 

provide information on mineral status and its relationship with physiological 

responses. This study aimed to evaluate the microclimatic conditions and 

physiological responses of Friesian Holstein (FH) cattle under heat stress, analyze 

the morphological characteristics of black and white hair and their relationships 

with physiological responses, and analyze the mineral composition of black and 

white hair and its relationship with physiological responses. 

The study was conducted from January to February 2026 at Cibugary Farm, 

Pondok Ranggon, East Jakarta, using 30 lactating FH cattle. Microclimatic 

conditions were assessed based on air temperature and relative humidity to 

determine the temperature-humidity index. Physiological responses included rectal 

temperature, skin surface temperature, body temperature, respiration rate, heart 

rate, and heat tolerance coefficient (HTC). Hair samples were collected from six 

body regions, including the head, neck, back, hip, rib, and tail, and analyzed for 

length and diameter. Hair mineral content was analyzed using a Micro-XRF Bruker 

M4 Tornado. Hair characteristics and mineral content were analyzed using an 

independent t-test, while their relationships with physiological responses were 

analyzed using Pearson correlation. Principal component analysis (PCA) was 

conducted as an exploratory analysis of S, Ca, K, Cl, and Na. 

The results showed that FH cattle experienced moderate heat stress and 

exhibited adaptive physiological responses to the hot environment. Black hair was 

longer and had a larger diameter than white hair, except in the tail region. Black 

hair diameter was correlated with respiration rate, heart rate, and HTC, whereas 

white hair diameter was correlated with skin surface temperature. Fifteen mineral 

elements were detected in the hair, with S having the highest content, while Ca and 

Na differed between black and white hair. Six elements, namely Zn, Si, Cl, Mg, Mn, 

and Al, were associated with physiological responses. PCA showed that PC1 and 

PC2 explained 78.1% of the variation in mineral composition, although the low 

KMO and MSA values indicated that the analysis was exploratory. 

 
 

Keywords: dairy cattle, haircoat characteristics, hair mineral, heat stress, 

physiological responses 
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